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| ECMM ,,One World — One Guideline*

Overcome limitations of “continentalism” in guidelines

Guidance for diagnosis and management stratified by high and low
resource settings

Utilize global network of ECMM Academy and ECMM Excellence Centers
Orphan diseases guidance from all disciplines involved in IFI management
Professionals from all UN regions contribute their expertise

2019 ISHAM joined

2020 ASM joined




Clinical Practice Guideline — Rare Yeasts
(no Candida, but Geotrichum, Kodamea, Malassezia, Pseudozyma, Rhodotorula,
Saccharomyces, Saprochaete, Sporobolomyces, Trichosporon)

Guideline Coordinators

Infectious Diseases: Sharon Chen, FECMM, Sydney, Australia  Oceania
Infectious Diseases: Arnaldo Colombo, Sao Paolo, Brazil America, Latin
Microbiology: Nelesh Govender, Joh...burg, South Africa Africa
Microbiology: John Perfect, Durham, United States America, US

Rare Yeasts
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%‘? Guideline Definition of Contributorship and Authorship

Authors are individuals who meet the ICMJE requirements for authorship.

1. Substantial contributions to the conception or design of the work; or the acquisition,
analysis, or interpretation of data for the work; AND

Drafting the work or revising it critically for important intellectual content; AND
3. Final approval of the version to be published; AND

4. Agreement to be accountable for all aspects of the work in ensuring that questions
related to the accuracy or integrity of any part of the work are appropriately
investigated and resolved.

Added criteria for the purpose of this Guideline Initiative:
5. Responsiveness throughout the guideline process.

6. Received training on the ECMM guideline process =2 https://www.youtube.com/watch?v=1silWTWHwdg

7. Responsiveness to submit ICMJE Conflict of Interest form

Contributors are individuals who do not meet all six requirements for authorship but have
contributed significantly to the work. Rare Moulds



http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html#two
https://www.youtube.com/watch?v=1silWTWHwdg

Search Strings

Rare Moulds



Literature Access — OneDrive: https://1drv.ms/f/s!AtfwuPuvjUJI3WC-YMa7xJwg855m
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Archive Fusarium Lomentospora Penicillium Phaechyphomycetes Rasamsonia
Saum 13:30 15. Feb 15. Feb 15. Feb 15. Feb 15. Feb

4 4 £

Scedosporium Schizophyllum and othe... Scopulariopsis Talaromyces other than...
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& vor 3 Min

Rare Moulds


https://1drv.ms/f/s!AtfwuPuvjUJI3WC-YMa7xJwg855m

Guideline Methodology — Two Independent Evaluations

SoR
QoE

1. Strength of Recommendation
2. Quality of Evidence

- Allows strong recommendations in the absence of highest quality of evidence.

Examples:

S I ) N
People on Jump off a burning Use parachutes 1l No reference found.

planes plane

Patient with Diagnose Take blood A llu  Acme WIFD 2002

fever fungaemia cultures

Rare Moulds



Guideline Methodology — Strength of Recommendation

Grade A

Grade B

Grade C

Grade D

The guideline group strongly supports
a recommendation for use

The guideline group moderately supports
a recommendation for use

The guideline group marginally supports
a recommendation for use

The guideline group supports
a recommendation against use

Rare Moulds



Guideline Methodology — Quality of Evidence

Level of |Definition
Evidence

L evel |

Level Il

Level Il

Evidence from at least 1 properly designed randomized,
controlled trial

Evidence from at least 1 well-designed clinical trial, without
randomization; from cohort or case-controlled analytic studies
(preferably from >1 centre); from multiple time series; or from
dramatic results of uncontrolled experiments

Evidence from opinions of respected authorities, based on
clinical experience, descriptive case studies, or reports of
expert committees

Rare Moulds

10



Guideline Methodology — Source of Level Il Evidence

Added Index |Source of Level Il Evidence

r Meta-analysis or systematic review of RCT

Transferred evidence I.e. results from different
patients’ cohorts, or similar immune-status situation

h Comparator group: historical control

u Uncontrolled trials

For published abstract presented at an international
symposium or meeting

Rare Moulds

11



Guideline Methodology — Colour Code

Black is information the group agreed on

Blue is Coordinator colour for NEW information the
group did not yet agree on

Red is Author colour that YOU should use

Coordinators turns red into blue for discussion, and after
agreement (or sometimes voting) into black.

Rare Moulds

12



Fusarium Diagnosis — Microbiology — Serology

e e T

Any

Hematologic
with fever

Any with GM
pos. fusariosis

Clinical
isolates
Fusarium spp.

To diagnose

To diagnose

To diagnose

To monitor
response

To rule out
Fusariosis

Galactomannan in
serum

BDG in serum

Galactomannan in
serum to distinguish
aspergillosis and
fusariosis

Repeat galactomannan
in serum
Aspergillus-specific
Lateral Flow Device Test

u Nucci PLoS ONE 2014

lla Nucci Mycoses 2019

I Nucci CMI 2018

| Nucci PLoS ONE 2014

1 Thornton CVI 2008
Hoenigl JCM 2014

Rare Moulds

83% sensitivity, 67% specificity, 73%
serum GM pos. before 15t clinical
manifestation

For 2 tests >80 pg/ml, 90% sensitivity
and 61% specificity, high NPV, low PPV

GM pos 89% in IA, 73% in fusariosis

GM correlated with outcome

LFD highly specific, results negative in
samples from patients with invasive
fusariosis

13
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One World — One Guideline: Time Flow

ECMM/ISHAM/ASM invites potential experts

4

Guideline Convener collates responses

.

Confirm membership of the guideline group

pu

Work specification for each expert 2d

-

Development of tabularized

. 120d
recommendations

-

Drafting the manuscript

L 4

Circulating the manuscript among the authors

and contributors

L

Final decision by guideline convener &
guideline coordinators on author/contributor
status depending on individual activity

!

Public consultation and invitation to
scientific societies to endorse the guideline

: 4

Final review round

: 4

Submission of manuscript

Total: 328 Days
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| One World — One Guideline: Schedule

2019 Mucormycosis (with MSG-ERC)
2020 CAPA (adapted methodology)
2021 Rare Moulds

Rare Yeasts

Endemic Mycoses

Cryptococcosis
2022 Candida

Aspergillus
2023 thd
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B Participants
] No participants

33 countries
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UNIKLINIK| Hyphal Morphology in Mucormycosis and
Aspergillosis

A. Mucorales hyphae are 6- 216 ym broad,
ribbon-like, pauci-septate, branch irregularly

B. Hyphal structure covered with Splendore-
Hoeppli phenomenon: eosinophilic material

likely represents antigen-antibody complexes.
First described by Splendore (1908), by Hoeppli (1932)

C. Aspergillus hyphae 3-5 um wide, regularly '.
septate, dichotomous branching .

»

D-F. Sizes and branching angles for
Mucorales and Aspergillus stained by
Calcofluor White

Confirm diagnosis by culture or molecular
techniques!

Images A-C courtesy of Henrik E. Jensen
Images D-F courtesy of Ana Alastruey-lzquierdo

24,668 um

10 ym

Global Mucormycosis Guideline. Cornely OA et al. Lancet ID 2019.
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Mucormycosis “All Options Available”

Diagnostic Path

> > > Suspected and confirmed mucormycosis are emergencies and require rapid action 4 4 4

)

) 2 L 2 v v v v
Neutropenic, HSCT or SOT Diabetic Trauma Trauma Asia, specifically China and India Asia, specifically India
Persistent fever or respiratory Facial pain, sinusitis, proptosis, Persistent fever or Eschar No undertying dlgeages: ﬂa_nk paim, Dmb(_enc adult on d|a|y3|540R ;
& t6rs Sriaiivasis FeeBiRat R STABEGTTS fever, haematuria with sterile urine malnourished/pre-mature child with
ymp P ry symp & blood cultures broad-spectrum antibiotic therapy
¢ ¢ * * * with abdominal mass, distension or
bilious vomiting, with or without
ChestCT Cranial CT ChestCT Imaging of Abdominal CT or MRI gastrointestinal bleeding
Typical findings: Typical finding: I pers%;nt fever |:;u;ed rlfgrlic;rt': Typical Finding: ¢
Reverse Halo Bone destruction - PRIOp Isolated abdominal mass
>10 nodules FESpIrAton/SYmptoms Ultrasound
pleural effusion ¢ Typical findings:
Cranial MRI e Enlarr?ed, i
: 3 non-hydronephrotic kidneys
Typical findings: with hypodensities
Orbit, brain involvement cortiscl:pal rim sign :

v
Staging
CT sinuses, chest, abdomen, pelvis
I
2 L Z
Sampling Serology
Biopsy e.g. endoscopic, or CT-guided Galactomannan

1,3-beta-D-Glucan

Grinding samples causes non-viability

Postive assays support differential diagnosis or
mixed invasive fungal infection

|
A v v
Direct microscopy Culture Molecular identification
using fluorescent

Legend:

brightener and

Routine media at 30°C

Preferably semi-nested

Strongly recommended

histopathology with and 37°C gPCR, HRM, Multiplex Moderately recommended
special stains (e.g. PAS Target: 18s, ITS, 28s or
and GMS) Typical findings: rDNA HSCT, haematopoietic stem cell transplantation; SOT,
Typical findings: Cottony fast white or solid organ transplantation; CT, computed tomography;

MRI, magnetic resonance imaging; PAS, periodic acid
Schiff; GMS, Grocott-Gomori's methenamine-silver stain;
gPCR, quantitative polymerase chain reaction; HRM, high
resolution melting; ITS, internal transcribed spacer; rDNA,
ribosomal deoxyribonucleic acid

Immunohistochemical
staining with specific
primary reagents

Non-septate/pauci- greyish black colony
septate, ribbon-like
hyphae (at least 6-16 um)

Vessel occlusion

¢ Depending on the geographic location not all
recommended tests may have regulatory approval for

Susceptibility testing use in clinical settings.

Global Mucormycosis Guideline. Cornely OA et al. Lancet ID 2019.
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Treatment Path Adults

Mucormycosis “All Drugs Available”

C > > > Suspected and confirmed mucormycosis are emergencies and require rapid action 4 4 4

v

Surgical debridement with clean margins

for 3 purposes: 1. disease control, 2. histopathology, 3. microbiological diagnostics

(e.g. weekly imaging)

PLUS
Immediate treatment initiation
1
A igslow Y Y it Y 1 Y Y Y
\"[e] S i preexisting renal
escalation of If brain involvement IfSOT compromise
doses - lgslow = KY v Isavuconazole iv
VO void Slow 5
escalation of escalation of Isavuconazole iv 1?(22(%) nT 3,; :rozm
doses doses 3x200 mg d1-2, d3 P I Li I Avoid
Liposomal Liposomal AL or Fi o] Amphotericin B AT
ROSA il d3 ) P P deoxycholate
Amphotericin B Liposomal Amphotericin B = Posaconazoleiv 4x200 mg/d <5 mgkg/d Any dose
5‘1f?orr?1g<l1ﬁg/d Amphcieins Am ho:;ricin B Eomconaoia v 1%%%0;1 gfl(fjc:rﬁ
10 mg/kg/d from P 2x300 mg d1, 9
d1 IEC COMmpiEk 1x300 mg from iz
10 mg/kg/d from d29
d1
| 1 1 1 | | ]
L 2
Response assessment

table disease or
partial response

v

L 4

v

Continuation of 1st-ine treatment or
change to oral treatment:

Isavuconazole po
3x200 mg d1-2, 1x200 mg/d from d3
or
Posaconazole DR Tablets
2¢300 mg d1, 1x300 mg from d2

Isavuconazole iv or po
3x200 mg d1-2, 1x200 mg/d from
d3
or
Posaconazole iv or DR tablets
2x300 mg d1. 1x300 mg from d2

Posaconazole oral
suspension
4x200 mg/d

Liposomal Amphotericin B
10 mg/kg/d from d1

Amphotericin B lipid complex

or

Liposomal Amphotericin B
5 mg/kg/d from d1

Combination with
Posaconazole

Isavuconazole iv or po
3x200 mg d1-2, 1x200 mg/d from
d3
or
Posaconazole iv or DR tablets
2x300 mg d1, 1x300 mg from d2

Posaconazole oral
suspension
4x200 mg/d

Amphotericin B lipid complex
or
Liposomal Amphotericin B
5 mg/kg/d from d1

Global Mucormycosis Guideline. Cornely OA et al. Lancet ID 2019.
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Mucormycosis “No L-AmB Available”
Treatment Path Adults

Surgical debridement with clean margins

for 3 purposes: 1. disease control, 2. histopathology. 3. microbiological diagnostics

PLUS
Immediate treatment initiation
\ 4 4 v L 4
If preexisting renal
compromise
\ 4 Isavuconazole iv
Isavuconazole iv eI Mg
3x200 mg d1-2, HEC R eiiaie o Avoid
1x200 mg/d from : Amphotericin B
or oral suspension s
d3 ; deoxycholate
Posaconazole iv 4x200 mg/d s
o 2%300 mg d1 QR REC
Posaconazole iv 1%300 m gfrorﬁ
2x300 mg d1, dzg
1x300 mg from
d2
i I I T
2
Response assessment

(e.g. weekly imaging)

Stable disease or
partial response

Progressive disease

— rown

Continuation of 1st-ine treatment
or change to oral treatment:

Isavuconazole iv or po
3x200 mg d1-2. 1x200 mg/d

Posaconazole iv or DR

from d3
or

Isavuconazole po
3x200 mg d1-2, 1x200 mg/d from
d3
or
Posaconazole DR Tablets
2x300 mg d1. 1x300 mg from d2

tablets
2x300 mg d1, 1x300 mg from
d2

Posaconazole oral
suspension
4x200 mg/d

Isavuconazole iv or po
3%x200 mg d1-2. 1x200 mg/d
from d3
or
Posaconazole ivor DR
tablets
2x300 mg d1, 1x300 mg from
d2

Posaconazole oral
suspension
4x200 mg/d

Global Mucormycosis Guideline. Cornely OA et al. Lancet ID 2019.
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Mucormycosis “No Modern Azoles Available”
Treatment Path Adults

Immediate treatment initiation

¥ v v v v v
e‘:gigtg:v;f If brain involvement If SOT
doses \ 4
Avoid slow Avoid slow
escalation of escalation of
doses doses Posaconazole Liposomal f hA:tc:glcln B
Liposomal Liposomal oral suspension Amphotericin B d eg cholate
Amphotericin B Li I Ampbhotericin B 4x200 mg/d <5 mg/kg/d Anxy d
5-10 mg/kg/d poAoma or RS
from d1 Amphotericine Ampbhotericin B
rom 10 mg/kg/d from li P
a1 ipid complex
10 mg/kg/d from
d1
I I I | | |
v
Response assessment
(e.g. weekly imaging)
I
il Progressive diseaser': e Toxicity : e
v . L4 - L4
Liposomal Amphotericin B
10 mg/kg/d from d1
Amphotericin B lipid Amphotericin B lipid
Posaconazole oral complex Posaconazole oral complex
suspension or suspension or
4x200 mg/d Liposomal Amphotericin B 4x200 mg/d Liposomal Amphotericin B

5 mg/kg/d from d1

Combination with

Posaconazole

5 mg/kg/d from d1

Global Mucormycosis Guideline. Cornely OA et al. Lancet ID 2019.
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Mucormycosis “All Options Available”

Treatment Path Children

Surgical debridement with clean margins

for 3 purposes: 1. disease control, 2. histopathology, 3. microbiological diagnostics

PLUS
| Immediate treatment initiation
I
2 L 4
Neonates Paediatric
| I
v v L4 : \Z v L4
Liposomal Amphotericin B Amphotericin B Liposomal Amphotericin B Liposomal
Amphotericin B lipid complex deoxycholate Amphotericin B lipid complex Amphotericin B
5 - <10 mg/kg/d 5 mg/kg/d from 1-1.5 mg/kg/d = 5 mg/kg/d from 5 mg/kg/d from 10 mg/kg/d from
from d1 d1 from d1 d1 d1 d1
L ] | L | ] ]
A
Response assessment
(e.g. weekly imaging)
% Salvage treatmentm_r_'_f_'
v v v v v
Paediatric patients including neonates >4 wks - 12 yrs 213 yrs and 250 kg 213 yrs 213 yrs

|

A\

L4

P l

v

v

Amphotericin B
lipid based
plus
Posaconazole
oral suspension

Amphotericin B
lipid based
plus
Caspofungin iv
70 mg/m*©d1,
50 mg/m? from d2

Posaconazole
oral suspension

Starting dose of Isavuconazole iv

or po
Tgh);let;n r?w,:i?llgin SX200 Img d1:2,
1x200 mg/d from
trough d3
concentrations of
1-2.5 pg/ml

Posaconazole iv
or DR tablets
2x300 mg d1,
1x300 mg from

d2

Posaconazole
oral suspension
4x200 mg/d or
2x400 mg/d

Global Mucormycosis Guideline. Cornely OA et al. Lancet ID 2019.
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One World — One Guideline: Rare Mould IFI

55 scientific societies
38 countries

[ Partficipants
' [] No participants

Hoenigl A et al. Lancet Infect Dis 2021.
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| One World — One Guideline: Rare Yeast IFI

45 scientific societies
31 countries

B Participants
| No participants

Chen SC-A et al. Lancet Infect Dis. in press.
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| One World — One Guideline: Endemic IFI

37 scientific societies

M Participants
] No participants

Thompson Il GR et al. Lancet Infect Dis. in press
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EQUAL Mucormycosis Score

EQUAL Mucormycosis Score 2018: An ECMM Score Derived From Current
Guidelines to Measure QUALity of Mucormycosis Management

Cornely OAL2, Koehler P12, Mellinghoff SCt2
!Department | for Internal Medicine, Excellence Center for Medical Mycology (ECMM), University of
Cologne, Germany; 2CECAD Cluster of Excellence, University of Cologne, Germany

DOI: 10.4126/FRLO1-006407808

Background

The EQUAL Mucormycosis Score 2018 weighs and aggregates factors for ideal
management of mucormycosis.

EQUAL Scores reflect the strongest recommendations from current guidelines.
The Score Cards are a quick reference to measure guideline adherence and to
support antifungal stewardship.

Maximum Score In case of In case of In case of
isolate biopsy isolate and

Diagnosis

Treatment o

Follow-up

Total ® | @ ®

1. Cornely et al. Clin Microbiol Infect 2014; 2. Tacke et al. Mycoses 2014; 4. Koehler
et al. Infect Dis Clin N Am 2015; 3. Tissot et al. Haematol 2017.

UNIKLINIK
KOLN

‘ Eurapean Confederation of Medical Mycdogy

Ceneer of Exeelonca in Clinical and

April 2018 Labartory Mycology and Cinica Stacies

Diagnosis
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@
=
-
Q
=
%
-

Follow-up

EQUAL Mucormycosis Score 2018

Neutropenia >10d or alloHSCT =» Mould active
prophylaxis

72-96h of persistent fever = Chest CT

Inversed halo
— CT/MR staging: Head, neck, abdomen
— Inversed halo = BAL

— Direct microscopy, preferably using optical
brighteners

— Culture

— Fungal PCR (pan, Aspergillus, Mucorales)
Microbiological test results negative = Biopsy
— Tissue culture
— Histopathology

— Molecular-based tests on fresh clinical material or
embedded tissue

Isolate grows = Identification to species level and
ility testing

Surgical debridement

with microscopically clear resection margins

L-AmB 25 mg/kg/d or

Isavuconazole with TDM or posaconazole with TDM

Control of risk factors: Neutropenia, hyperglycaemia,
ketoacidosis, corticosteroids

CT scan on day 7
CT scan on day 14

Weekly CT scan until improvement

J Antimicrob Chemother 2019.

Koehler P et al.
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EQUAL Scores — Conclusion

 Weigh and aggregate recommendations for ideal clinical management
of invasive fungal diseases

« A useful tool for

» Measuring guideline adherence
» Antifungal stewardship

» Facilitate clinical decision-making

 Providing an easy-to-follow algorithm, currently 22 languages:

» Albanian, Azerbaijani, Bulgarian, Chinese, Czech, Dutch, English, French, German,
Greek, Hungarian, Italian, Kurdish, Persian, Polish, Portuguese, Romanian,
Russian, Serbo-Croatian, Spanish, Swedish, Turkish

» Under development: Arabic, Japanese



