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Developing definitions for invasive fungal diseases in

critically ill adult patients in intensive care units.
Protocol of the FUNgal infections Definitions in ICU
patients (FUNDICU) project.

M. Bassetti'*, L. Scudeller?, D.R. Giacobbe®*, F. Lamoth®®, E. Righil, V. Zuccaro?, C. Grecchi?,
C. Rebuffi®, M. Akova’, A. Alastruey—lzquierdog, S. Arikan Akdaglig, E. Azoulaym, S. Blot", O.

Cornelyu, C. Lass-FI6r1™, P. Koehler™, M. Cuenca-Estrella®, D.W. de Lange”, F.G. De Rosa®,
1.). De Waele'®, G. Dimopoulosn, ). Garnacho-Montero®, M. Hoenigllg'm, S.S. Kanjn, J.

Maertens?, I. Martin-Loeches®, P. Mufioz?*, B.J. KuIIbergZS, C. Agvald-Ohmanzs, G.
Poulakou27, 1. Rellozs, M. Sanguinettizg, F.S. Tacconeao, J-F. Timsit
Vazquez34, T. Calandra®

Task

Preparation of protocol
Bullding search string
Abstract screenings

full text retrieval

full text screeening

Data extraction

Data synthesis & Analysis
Drafting of definitions
Consensus devel opment
Write final paper
Submit paper

31,32
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Sollten Ihnen meine Aussagen zu klar gewesen sein,
dann mussen Sie mich missverstanden haben.
Alan Greenspan
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Aktuelle Problematik

Therapie =>?
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Figure 2 Concept of antifungal treatments in critically ill patients.

P. Eggimann et al. ; Journal of Hospital Infection 89 (2015) 302e308
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Mikrobiom

Microbiome

Mycobiome

Fusobacterium,
Gemella, Granulicatella,
Streptococcus, Veillonella

Fusobacterium,
Haemophilus, Neisserta,
Prevotella, Pseudomonas,

Staphylococcus,
Streptococcus, Veillonella

Aspergillus,
Aureobasidium, Candida,
Cladosporium,
Cryptococcus, Fusarium,
Malassezia

Aspergillus, Candida,
Cladosporium, Clavispora,
Dawdiellaceae

Bacteroides,
Bifidobacterium,
Clostridium, Lactobacillus,
Prevotella, Streptococcus

Candida, Cladosporium,
Debaryomyces, Fusarium,
Malassezia, Pichia,
Saccharomyces

Atopobium, Escherichia,
Gardnerella, Lactobacillus,
Mycoplasma, Prevotella,
Staphylococcus,
Streptococcus, Ureaplasma
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Therapie?

Wie wurden SIE entscheiden?
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Case Report

K., G. geb. 16.09.1948; Aufnahme 19.03. zur ECMO Implantation
Diagnosen:

* ARDS bei Pneumonie
- In BAL vom 14.03.2016: Nachweis von Legionellen, PJP und CMV

* Septisches Nierenversagen

* |IL-6:543 ng/l (< 4 ng/)

* CRP:50 mg/dl

* Leukozyten 6940/ul; Lymphopenie
* PCT 14,9 ng/ml

Vor- / Beqgleiterkrankungen:

Spinale Blutung im Bereich BWK1 ungeklarter Atiologie,
V.a. Ependymom 01/2016
Cholangitis bei Choledocholithiasis 10/2008

Erosive Duodenitis 10/2008

1
2
3
4. Cholezystolithiasis
5
6

Duodenaldivertikel
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Chirurgisches Patientengut

Antifungal treatment in critically ill patients 7

. Colonization of sever |

*  Broad-spectrum antil Surgical patient at very high risk

. Neutropenia |

MNo
0 Burns (> 50%) ]

0 Disruption of physiol

Yes j

Risk assessment evaluation Antifungal prophylaxis
*  Major abdominal sur | -Anastomotic leakage
o S et e l l -Reopening of the digestive tract
0 presence of candidur
*  Major trauma (ISS > Colonization index (CT) Candida score (CS)
*  Parenteral nutrition Mo. of sites/no, of sites sereened -Surgery on ICU admission { 1pt)
. Hemodialysis & 2% weekly =Total pan:nt!a:ral nutrition { 1 pt}
-Severe sepsis (2pts)

0 APACHE score Il > 20 -Candida colonization {1 pt)
0 Central venous cathe
. Candiduria > 105 cfu/ l l
o ¥ dold

oung and old ages Cl2050rCS23 Cl<050rCS <3
0 Diabetes l l
© Renal failure w

High risk of invasive candidiasis Low risk of invasive candidiasis

J Recent surgery

*  Urinary catheter w l l

0 Vascular catheters

Consider Avoid
*  Prolonged ICU stay ( empiric antifungal treatment empiric antifungal treatment

. Multiple transfusions &

P. Eggimann et al. ; Journal of Hospital Infection 89 (2015) 302e308
o



RISIKOFAKTOREN - Lebertransplantation

INVASIVE CANDIDIASIS INVASIVE ASPERGILLOSE
PRAOPERATIV PRAOPERATIV
e |CU Aufenthalt 90 Tage vor Tx e fulminantes Leberversagen
e Multifocale Candida spp.

Colonisation/infection INTRAOPERATIV
e MELD score >30 Bzw.20 - 30 e Multiviszeraltransplantation
e fulminantes Leberversagen e Komplexe Op

Lebensspende, Splitleber
POST-OPERATIV

INTRAOPERATIV e AKIN +/- RRT

e Choledochojejunostomy e AbstoBung mit Indikation flir ATG, OKT3,

e Transfusion > 40 Blutprodukte Alemtuzumab

e Lange OP-Zeit e >6 g kum.Prednisone in 3 Monaten
post-transplant

POST-OPERATIV e Re-Operation

e AKIN +/- RRT e Re-Transplantation

e AbstolRung innerhalb ersten 2 Wochen e Leukopenie (<500/mm3)

e CMV-DNaemia >100000 copies/mL e Chronisches Transplantversagen

Re-Operation
Re-Transplantation

Giannella at al; J Antimicrob Chemother 2018; 73 Suppl 1: i51-i59
o



RISIKOFAKTOREN — Nierentransplantation

Giannella at al; J Antimicrob Chemother 2018; 73 Suppl 1: i51-i59



Bezogen auf den Fall

Antifungal treatment in critically i1l patients ?

Surgical patient at very high risk

l— No Yes j

Risk assessment evaluation Antifungal prophylaxis
CI . 0 | -Anastomotic leakage
* l 1 -Reopening of the digestive tract
T . | CS: 2
Colonization index (C1) Candida score (CS)
Mo, of sites/no. of sites screened =Surgery on 1CU admission (1pt)
2x weekly -Total parenteral nutrition {1pt)
-Severe sepsis (2pts)
-Candida colonization (1pt)

' '

Clz050rC523 Cl<050rC5<3
High risk of invasive candidiasis Low risk of invasive candidiasis

l

Consider
empiric antifungal treatment

2 O
Avoid ’
|\ empiric antifungal treatment
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,,1. Mew onset sepisis of Unknown orgin or persisting signs of infection? )
Aftar hompital stay of at least 7 days and despite broad-spectrum antibactarial treatrment

rbs

2. At least two host risk factor for IC present?

Immuncsuppression, hematological malignancy, neutropsnia, TPM, central venous cathetar, .
hamodiaheeis, bums, necrotizing pancreatitie, complicatad gastroimsatinal surgeny ) A usreic h en d ?
#‘rbs ?
[ Consider invasive candidasis ]
- + —'Ql

1. Obtain cultures for microbiclogy
= Two sets of blood culures

* Tieeus/abacess samples if possbla
= Lime tip if remowved

¥

2. Initiate antifungal therapy
# gt line: echinccandin (8.9.. esspofungin or anidulafungin)

* 2nd line: fluconazols or liposomal amphatericin B
# Corsidar infactious dissases consultation

v

(3. Review microbiology results after 72-06 hours )

Magative Positiva

Stop antifungal treatment Continue treatment for at least two weeks after last
Evaluats other causes andior repeat investigations after 7-14 days positive blood culture
* Switch to fluconazols if lkoklte susceptible

Aemowve lines and achieve source control

Ciphthalmology review

Repsat blood cultures to assess clearance

Evaluation of endecardiiz if posithve fungal blood cultures persiat

i

Osthoff et al.; Journal of Thoracic Disease, Vol 9, No 3 March 2017



Blutkulturen

1. Lediglich 50-80% der in der Autopsie gesicherten Candidosen werden durch
Blutkulturen diagnostiziert

2. Mindestens 2 Blutkulturen (peripher und zentralvenos) sind zu entnehmen

3. Mindestens 1x anerorb und 1x aeorob pro Entnahme

> C. glabrata wachst schneller in anaerober Kultur

4. Aspergillen konnen meist NICHT per Blutkulturen erfasst werden

5. Bei pos. Blutkulturen mussen mind. 2-3 weitere Blutkulturen bei Fieberspitzen
erfolgen; auch nach Initiierung der Therapie zudem einmal tgl Blutkultur bis mind. 3
Kulturen negativ bleiben

i

Ruhnke et al.; Mycoses, 2018;61:796-813.



Serologische Untersuchungen

1. Schnellere Ergebnisse als durch Kultur

2. Sehr variable Sensitivitat und Spezifitat

3. Kombination von Tests ggf. erforderlich

4. Candida Mannan Ag + anti-Candida Mannan Ak
5. Galactomannan Ag unspezifisch fur Aspergillen
6. Falsch po. Wert durch Interaktion mit Antibiotika
7. Falsch neg. unter antifungaler Therapie

8. Negativ Pradiktiver Wert zum Ausschluss bis zu > 90%

Hartl et al.; Mycopathologia (2018) 183:513-519 Ruhnke et al.; Mycoses, 2018;61:796-813.
o



(1->3)B-D-glucan

1. Positiv flir Candida spp., Aspergillus spp.. Fusarium spp., Acremonium spp.,

Pneumocystis jirovecii
2. NICHT pos bei Cryptococcal Infektionen, Mucormycosis
3. Keine Differenzierung zw. Candida und Aspergillen
4. Hohe Interferezquote mit Ernahrungslésungen, Infusionen etc.
5. Positiv pradiktiver Wert 40-84%

6. Negativ pradiktiver Wert: 75-100%



PCR

1. EINE negative PCR reicht zum Ausschluss einer Infektion
2. Es bedarf ZWEI pos. PCR Ergebnissen um Infektion zu bestatigen
3. Pos PCR unter antifungaler Therapie: unzureichender Effekt oder Resistenz

4. Fur Mucor Microarray bzw andere Primer notwendig



Bezogen auf den Fall

geb:  16.09.1948 (M)
Pat-ID: 00049808291 Pat-Fall: 120859749

Untersuchungsmaterial Bronchoalveolare Lavage

Diagnose: Preumonie

Untersuchung auf allgemeine Bakterien (aerob, anaerob)
Untersuchung auf Pilze
Untersuchung auf Legionellen

Hemmstofftest: Machweis antimikrobieller Substanzen
Mikroskopie
Grampraparat grampositive Kokken

Kultureller Befund

Xxl 4+ Legionella pneumophila
Serogruppe 2-14

KA + Staphylococcus aureus
[MRSA malekularbiologisch
ausgeschlossen)

P1 + Candida dubliniensis

Eine Resistenzbestimmung kann auf
Anforderung (Tel.: 83013) durchgefihrt
werden. Isolat wird 7 Tage asserviert.
+ Flora des oberen Respirationstraktes
Bislang kein Wachstum von Schimmelpilzen, bei spaterem Wachstum
erfolgt ggf. Nachmeldung.
Kein Nachweis von Anaerobiern.,

i

Labor-Nr.:  VB13072

14.03.2016 14.03.2016

12:58 14:04
Antibiogramm K1
Gentamicin s
Cxacillin s
Cefazolin s
Tetrazyklin s
Cotrimoxazol s
Erythromycin s
Clindamycin s
Ciprofloxacin s
Vancomycin s
Rifampicin s
Legende: 3 = sensibel I = intermedids R = resagient
P = positiv M = negativ MHI in peg'ml




aa Patientenauswahl | [d] Befundiibersicht | | ¥ Dokumentiibers. | [ Einzelbefund 7] Kumulativbefund
Dokument Datum
=% Fall 120859749 Aufnahme 14.03.2016 Entlassung 26.03.2016
..... O [&] Mikrobiologie Serologie 22.03.2016  14:14
----- O [&] Mikrobiolo gie PCR-Labor 22.03.2016  07:03
..... O [&] Mikrobiolo gie PCR-Labor 22,03.2016  07:03
----- O [£] Mikrobinlogie PCR-Labar 22.03.2016  07:03
""" L D ME BronchoalveoldreLavage Legionellapneumophila vom22.03.2016 07:03 22.03.2016 07:03
----- O D MB BronchoalveoldreLavage Legionellapneumaophila vom22.03.2016 07:03 22.03.2016 07:03
""" O D MEBE Rektalabstrich wom 20.03.2016 10:13 20.03.2016  10:13
----- L D MBE Nasenabstrich vom 20.03.2016 10:11 20.03.2016  10:11
""" O [£] MB Trachealsekret vom 20.03.2016 10:08 20.03.2016 10:08
----- O [&] Mikrobiolo gie PCR-Labar 20.03.2018  07:55
----- O D MEB BronchoalveoldreLavage Legionellapneumaophila vom20.03.2016 07:55 20.03.2016 07:55
""" L D ME BronchoalveoldreLavage Legionellapneumophila vom20.03.2016 07:55 20.03.2016 07:55
----- il D MEB Nasenabstrich vom 15.03.2016 07:41 15.03.2016 0741
""" O D MB Katheterurin  vom 15.03.2016 07:27 15.03.2016 07:27
""" O D MB Masenabstrich vom 14.03.2016 15:42 14.03.2016 15:42
""" O D ME Blutkultur vom 14.03.2016 15:31 14.03.2016  15:31
""" O [£] MB Bronchoalveoldre Lavage vom 14.03.2016 14:12 14.03.2016 14:12
----- O [] MB Bronchoalveolare Lavage vom 14.03.2016 14:12 14,03.2016 14:12
""" O D ME Blutkultur vom 14.03.2016 14:10 14.03.2016  14:10
----- O [£] MB Bronchoalveoldre Lavage vom 14.03.2016 14:04 14,03.2016  14:04
----- O [£] MB Bronchoalveoldre Lavage vom 14.03.2016 14:04 14.03.2016  14:04
----- O [£] Mikrobialogie PCR-Labar 14.03.2016  14:04
----- O [&] Mikrobiolo gie PCR-Labor 14.03.2016  14:04
----- O [£] Mikrobinlogie PCR-Labar 14.03.2016  14:04
----- O [&] Mikrobiolo gie PCR-Labor 14,03.2016  14:04
..... O [£] Mikrobinlogie PCR-Labar 14.03.2016  14:04
----- [ [] externes MB-Dokument 14.03.2016 1404
----- O D MB BronchoalveoldreLavage Legionellapneumophila vam 14.03.2016 14:04 14.03.2016  14:04
""" L D ME BronchoalveoldreLavage Legionellapneumophila vom 14.03.2016 14:04 14.03.2016  14:04
----- O D ME BronchoalveoldreLavage Legionellapneumophila vom 14.03.2016 14:04 14.03.2016  14:04

Fall 120169530 Aufnahme 26.01.2016 Entlassung 11.02.2016



Beginn

14.03.2016

14.03.2016
15.03.2016
15.03.2016
15.03.2016
19.03.2016
19.03.2016
20.03.2016

20.03.2016

20.03.2016
22.03.2016
23.03.2016
24.03.2016

Ende

15.03.2016

15.03.2016
26.03.2016
20.03.2016
26.03.2016
20.03.2016

24.03.2016
26.03.2016

22.03.2016
26.03.2016
26.03.2016
26.03.2016

Anzahl Tage
2

2
12

N A AN

w b~ 0N

Wirkstoff
Piperacillin4dg/Tazobactam

0,59
Clarithromycin
Levofloxacin
Clindamycin
Ganciclovir
Meropenem
Vancomycin

Anidulafungin

Trimethoprim/Sulfamethox
azol

Linezolid
Flucloxacillin
Erythromycin

Voriconazol




Bezogen auf den Fall

geb:  16.09.1948 (M) Labor-Nr.: SE2497  22.03.2016 22.03.2016
Pat-ID: 00049808291 Pat-Fall: 120859749 12:00 14:14

Untersuchungsmaterial Serum

Untersuchung Methode Ergebnis Einheit Grenzwert Bewertung

Candida-Antigen

Candida-AG (Serum) ElA <B2.5 pg/ml <B2,5 negativ

Befundinterpretation Kein Nachweis von Candida-Antigen. Bei klinischem Verdacht auf invasive Candidiasis bzw. zur
Uberwachung von Risikopatienten Kontrollen 1-2x wochentlich empfohlen.

Aspergillus-Galaktemannan-Antigen

Aspergillus-AG (Serum) ElA 4.9 +  Index =0,5 positiv

Befundinterpretation Nachweis von Aspergillus-Antigen. Hochsignifikanter Hinweis auf invasive Aspergillose bei Nachweis in
mindestens zwei aufeinander folgenden Proben. Sofortige Kontrolle empfohlen.
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Association of Immune Cell Subtypes and Phenotype with
Subsequent Invasive Candidiasis in Patients with Abdominal Sepsis

Arens, Christoph; Kramm, Timo; Decker, Sebastian; More
Shock. ., Post Acceptance: August 22, 2018

stratification on the basis
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Association of Immune Cell Subtypes and Phenotype with
Subsequent Invasive Candidiasis in Patients with Abdominal Sepsis

Arens, Christoph; Kramm, Timo; Decker, Sebastian; More
Shock. ., Post Acceptance: August 22, 2018
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International Journal of Infectious Diseases 78 (2019) 140-147

Contents lists available at ScienceDirect

International Journal of Infectious Diseases

journal homepage: www.elsevier.com/locate/ijid

... INTERNATIONAL
SOCIETY

FOR INFECTIOUS
DISEASES

Prospective evaluation of lymphocyte subtyping for the diagnosis
of invasive candidiasis in non-neutropenic critically ill patients

Jiahui Zhang?, Na Cui®*, Yun Long?, Hao Wang?, Wen Han?, Yuanfei Li®, Meng Xiao“¢

* Department of Critical Care Medicine, Peking Union Medical College Hospital, Peking Union Medical College, Chinese Academy of Medical Sciences, Betjing

100730, China

® Department of Critical Care Medicine, Changsha Central Hospital, Changsha 410004, China

© Department of Clinical Laboratory, Peking Union Medical College Hospital, Peking Union Medical College, Chinese Academy of Medical Sciences, Beijing

100730, China

4 Beijing Key Laboratory for Mechanisms Research and Precision Diagnosis of Invasive Fungal Diseases, Beijing 100730, China

Analysis of immune parameters in critically ill patients according to IC diagnosis.

Pammeters All patients (n=182) Mo IC (n=160, 87.9%) IC (n=22,12.1%) P value’
WBC (cellsfmm®) 12220 (9040) 12000 (8842.5) 14520 (9955) 0580
LY (cellsjmm®) 993 (7320) 1028 (7163) 666G (528.5) 0.071
MK (cells/mm?) 72.0(93.5) 725(95.3) 72,0 (105.5) 0687
LB (cells/mm?) 143.0 (163.5) 143.5 (170.0) 1350 (115.5) 0487
CD3+T (cells/mm?) 7240 (617.5) 758.0(578.8) 4280 (469.0) 0072
CD4+T (cellsfrmm™) 455.0 (423.5) 4945 (412.3) 2410 (329.5) 0.160
CD28+CD4+T (cellsfmm’ ) 436.0 (432.0) 456.5 (419.8) 203.0 (294.0) 0.163
CD8+T{cells/mm™) 208.0(239.0) 235.5(233.8) 1150 (1195) 0.ooa
CD28+CD8+T (cells fmm*) 108.0 (1070 121.5(1338) 470 (53.0) <00Mm
gl 0.826 (0.370) 0.844 [0.349) 0.703 (0.484) 0088
C4 (g/L) 0.174 (0.083) 0.175(0374) 0.148 (0.091) 0.074
IgA (g/L) 2.03 (161 2,04 (1.59) 1.98 (1.78) 0712
1gG (gjL) 9.09 (5.058) 9,08 (5.04) 9.20 (7.43) 0.845
IgM (g/L) 0.71 (063 0.76 (0.68) 0.54 (0.52) 031

C3, complement factor 3; C4, complement factor 4; Ig, immunoglobuling LB, B lymphocyte; LY, lymphocoyte; NK, natural killer; WBC, white blood cell. Continuous variables are

expressed as means + 50 or medians (IQR).
" P value for the comparison between no IC and IC groups.



Bezogen auf den Fall......
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Bezogen auf den Fall......

e ——— _— _—_— —_— _— _—— _—_ _— _— _—

=-{_| (Diff)-Blutbild: EDTA-Blut

----- O @ Leukozyten 6340 4540 3970 4420 1/l 3800 - 10300
----- O © Neutrophile abs 4.22 Tausdfd 1.8-7
----- 0 @ Lymphozyten abs ‘ 0.13 Tausd/d 1.1-3.2
----- ] & Monozyten abs 0.03 Tausd/d  0.26- 0.87
----- O @ Eosinophile abs 0 Tausdfd  0.03-047
----- ] & Basophile abs 0.04 Tausd/d  0.02-0.11
----- ] @ Unreife Granulozyten abs 0.04 Tausdfd  0-0.06
----- 0 & Neutrophile 85.5 % 40.0 - 80.0
----- [0 @ Lymphozyten 2.9 % 20.0 - 45.0
----- ] & Monozyten 0.7 % 2.0-13
----- ] & Eosinophile 0 o5 0.5-8
----- ] & Basophile 0.9 oy, max. 2.0
----- ] @ Unreife Granulozyten 0.9 % 0-0.6
----- ] & Normoblasten abs 0.15 0.07 0.04 0.03 Tausdfdl  0-0.1
----- 0 @ Mormoblasten 2.2 1.5 1.0 0.7 % 0-1

s




Bezc

Abs Cnt
Result Name %a/Ratio (cells/pL) Reference Range
T Lymphs % of Lymphs (CD3+/CD45+) 56.10 55*‘; Bd%
T Suppressor % of Lymphs (CD3+CD8+/CD45+) 11.93 Lo = e
T Helper % of Lymphs (CD3+CD4+/CD45+) 44.25 31 %. .-Eﬂ%
CD3+CD4+CD8+ % of Lymphs (CD3+CD4+CD8+/C045+) 1.64
NK Lymphs % of Lymphs (CD16+56+/CD45+) 517 5”"’! 27
B Lymphs % of Lymphs (CD19+/CD454) 31.96 Hi 6% 25% R
Multi-tube QC
Lymphosum: 93,2
CD3 % Lymph Difference: 2
T Helper/Suppressor Ratio: a7 Panel Name:  Immunstatus
CD3/CD8/CD45/CD4 Data Set[ 1] DataFile:  2213383501.01
Reagent Lot ID: 00000 Events Acguired: 94600 Attr Def File: 3/8/45/4 MLT v2.0

File ID: 9414DC08-
FOCC-11E5-8ATB-00306549
D26C

Lymph Events 2497
CD3+ %Lymph 55.15
CD3+CD8+ %Lymph 11.83 Lo
CD3+CD4+ %Lymph 44.25 X
CD3+CD4+C08+ %lymph  1.64 §
T HIS Ratio a7
CD45-PerCP
T
j=]
|
(%]
FSC-H
QC Messages:
Code 4: The CD3+CD8+ %Lymph value lies outside the normal reference range.




Empirische Therapie
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Pilzinfektionen unter empirischer
Micafungintherapie

Table 2. Proven Invasive Fungal Infection at Inclusion and 28-Day Follow-up?
No. (%)
All Patients Micafungin Placebo Absolute Difference
(N =251) (n =128) (n=123)  (95%ClI)
No. of invasive fungal infections
from Inclusion to day 28"
z1 27 (11) 12 (9) 15 (12) 2.82 (-5.0 t0 10.8)
2 3(1) 0 3(2) 2.44 (-0.9t0 6.9)
Invasive fungal infections by species 12 (5) 8 (6) 4(3) 3.00 (-2.7 to 8.9)
at inclusion
Candida albicans 7 (50) 4 (44) 3 (60) 15.6 (-31.3 to 53.7)
Candida glabrata 5(36) 4 (44) 1(20) 24.4(-25.1t057.7)
Candida tropicalis 1(7) 0 1(20) 20.0 (-14.1 to 62.5)
Aspergillus fumigatus 1(7) 1(11) 0 11.0 (-36.2 to 82.4)
No. of invasive fungal infections
at follow-up (day 28)°
z]1" 19 (8) 4(3) 15 (12) 9.1(2.51016.3)
2 2(1) 0 2(2) 16(-15t05.7)
Invasive fungal infections by species
Candida albicans 13 (59) 3(75) 10 (55) 19.4 (-29.7 to 49.4)
Candida glabrata 2(9) 0 2(9) 11.1 (-38.5to0 32.8)
Candida parapsilosis 3(14) 0 3(14) 16.7 (-33.5 t0 39.2)
Candida inconspicua 1(4) 1(25) 0 25.0(-2.0 to 69.9)
Trichosporon® 2(9) 0 2(11) 11.1 (-38.5 to 32.8)
Aspergillus fumigatus 1(4.5) 0 1(6) 5.6 (-43.7 to 25.8)

Timsit et al.; JAMA. 2016;316(15):1555-1564.
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Uberleben OHNE PILZINFEKTION unter empirischer
Mycafungintherapie

Figure 2. Comparison of Fungal Infection-Free Survival at Day 28 in the Modified Intent-to-Treat Population and in Predefined Subgroups

Micafungin Placebo
Survivedat  Total Survived at  Total Hazard Ratio Favors : Favors
Day 28, No.  No. Day 28, No. No. (95% CI) Placebo Micafungin P Value
All patients 87 128 74 123 1.35(0.87-2.08) ——l— .18
SOFA score
=8 51 66 52 1] 1.11(0.53-2.33) l .78
=8 36 62 22 55 1.69(0.96-2.94) —l— .07
Admission category
Surgical 22 34 16 31 1.56(0.67-3.70) - .64
Medical 65 94 58 92 1.43(0.83-2.50) —-—I— .20
Colonization index =0.52 68 101 58 99 1.35(0.84-2.17) —-— .22
Corrected colonization index =0.4® 52 76 45 80 1.52(0.87-2.63) ——-— .14
Candida score =3 64 96 47 85 1.37(0.83-2.27) —-—l— 21
(1-3)-B-D-glucan, pg/mL¢
=250 14 21 14 25 1.52(0.47-5.00) - A48
=80 58 a1 47 84 1.41(0.85-2.33) —'—I— .19
<80 29 37 27 39 0.98(0.30-2.94) l .97
[]II.2 S I1IJIZ| | o 5.I(]
Hazard Ratio (95% CI)

Timsit et al.; JAMA. 2016;316(15):1555-1564.




28-TAGE UBERLEBENSRATE unter empirischer
Mycafungintherapie

Figure 3. Comparison of Survival at Day 28 in the Modified Intent-to-Treat Population and in Predefined Subgroups

PValue
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Micafungin Placebo
Survived at  Total Survived at  Total Hazard Ratio Favors | Favors
Day 28, No.  No. Day 28, No. No. {95%CI) Placebo | Micafungin
All patients 90 128 86 123 1.04 (0.64-1.67) —I—
SOFA score
=8 53 66 58 68 0.79(0.32-1.96) =
>8 37 62 28 55 1.28(0.71-2.27) ——-—
Admission category
Surgical 23 34 23 31 0.97 (0.36-2.63) l
Medical &7 94 63 92 1.23(0.69-2.22) ——I—
Colonization index 20.52 70 101 70 99 0.93 (0.54-1.59) —I—
Corrected colonization index =0.4F 54 716 56 80 1.02 (0.56-1.89) —l—
Candida score =3 66 96 L8 85 0.95 (0.55-1.67) —l—
(1-3)-8-D-glucan, pg/mL*
>250 14 21 17 25 0.96(0.27-3.33) l
=80 61 91 58 84 0.98 (0.55-1.75) —l—
<80 29 37 28 39 0.85(0.27-2.63) L
02 10
Hazard Ratio (95% CI)
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Mortalitat

Study Events, Ewvents, %
o] AR (85% CI) Treatment Control Weight
z3
Ables (2000} 1.07 (0.51,2.24) 12/60 11/59 4.45
Alexander(2003) 0.62 (0.22, 1.78) 5/51 a/51 237
ARDS Network (2000) 1.02 (0.72, 1.46) 41117 40117 12.87
Eggigman (1998) 0.61 (0.29, 1.30) 723 10/20 423
Garbino (2002) 0.67 (0.49,0.92) 40/103 41/71 14.57
Knitsch (2013) 1.07 (0.69, 1.67) 31126 28/122 9.60
Ostrosky-Zeichner (2011) 1.31 (0.74, 2.32) 24/117 16/102 6.66
Pelz (2001) 0.88 (0.45, 1.72) 14/130 16130 5.14
Schuster (2008) 1.37 (0.84, 2.25) 29/122 22127 8.30
Timsit (2016) 0.99 (0.68, 1.44) 38128 anz3 11.82
Subtotal (I-squared = 15.8%, p = 0.298) 0.94 (0.80, 1.12) 241/977 229/922 80.01
<3
He (2003) 0.70 (0.13, 3.78) 2722 3723 0.96
Jacobs (2003} 0.41 (0.20, 0.83) 732 21/39 465
Parizkova (2000} +- 9.95 (0.57, 172.84) 418 0/20 0.34
Sandven (2002) 0.53 (0.17, 1.65) 4/53 8/56 203
Savino (1994) 0.89 (0.47, 1.69) 30/220 1n/72 5.64
Slotman (1987) 0.71(0.32, 1.56) 72t 11/30 392
Yu (1993) 0.55 (0.19, 1.53) 4/26 11/39 244
Subtotal (I-squared = 7.7%, p = 0.370) 0.65 (0.45, 0.95) 58/398 65/279 19.99
Overall (l-squared = 21.9%, p = 0.199) 0.88 (0.74, 1.04) 289/1375 2384/1201 100.00
NOTE: Weights are from random effects analysis

I I

Bl 1 10

Treament Placebo

Dupont et al.; Crit Care Med 2017; 45:1937-1945



Candidainfektionen

Study Events, Ewvents, %

D AR (95% CI) Treatment Control Weight
I
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Sandven (2002) — 054 (0.20, 1.47) 5/52 10056 9.33
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Subotal (l-squared = 0.0%, p = 0.464) 031 (0.16, 0.60) 91321 441325 2274
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Richtige antifungale Therapie von Vorteil

Characteristics Survivors (n = 38) Non-survivors (n= 13) P
Demographics
Age (years) 599+ 180 674+ 160 0.138
. Male (gender) 25 (65.8%) 4(26.7%) 0.015 .
Chronic diseases (number) L.ox09 09+08 0.692
Diabetes mellitus 6 (15.8%) 3 (20.0%) 0.701
Chronic obstructive pulmonary disease 6 (15.8%) 2(13.3%) 1.000
Chronic heart failure 3(T.9%) 0(0.0%) 0.5350
Chronic renal failure 1 (2.6%) 1 (6.7%) 0.490
Malignancy 8(21.1%) 4(26.7%) 0.772
Corticosteroid use (within last month of ICU admission) 5(13.2%) 1 (6.7%) 0.662
Obesity 9 (23.7%) 2(13.3%) 0.482
Hospitalization data
Infection during summer months (June—July—August) 13 (34.25%) 8(53.3%) 0.227
APACHE II score upon admission 156 +6.9 2134359 0.011
SAPS 11 upon admission 41241017 477+ 108 0.080
SOFA score upon admission 89+33 11 £37 0.040
Prior emergency surgery 19 (50.0%) 5(33.3%) 0.363
Prior abdominal surgery T(18.4%) 5(33.3%) 0.286
Previous antifungal therapy 21 (55.3%) 8(53.3%) 1.000
Infection data
Septic shock 16 (42.1%) 14 (93.3%) <0.001
SAPS I upon infection onset 412 + 88 506 +£122 0.008
SOFA score upon infection onset 19 +31 11.2+33 0.003
Azole treatment 11 (28.9%) 2(13.3%) 0.305
Echinocandin treatment 26 (68.4%) B(53.3%) 0.351
Liposomal amphotericin B treatment 0 (0.0%) 2(13.3%) 0.076
I Appropriate antifungal treatment 35 (92.1%) 10 (66.7%) 0033 .
Corticosteroid administration 27 (71.1%) 13 (86.7%) 0.305
Microbiologic data
Infection due to C. non-albicans 24 (63.2%) 9 (60.0%) 1.000
Primary BSI 13 (34.2%) 4(26.7%) 0748

Papdimitriou et al.; Infection (2017) 45:651-657



Auf den Fall bezogen

Universitdtsklinikum
Tiibingen




Lunge




A

N

—




Zusammenfassung

Universitdtsklinikum
Tiibingen




1. Bestehende Risikoscores sollen die Awareness flr das
Risiko einer Pilzinfektion erhohen

2. Risikoscores sind bei jedem Intensivpatienten zu
erheben

3. Risikoscores sind keine alleinige Rechtfertigung fur die
antifungale Therapie aber ein Richtwerk



Diagnostik bei nicht immunsupprimierten
Patienten

1. Screening bei Risikoprofil erforderlich

>Scores
>Serologie?

2. Diagnostik
>Mannan-Ag/Ak + 2 x BK + PCR (BAL>BK)
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Candida scores

CI=05 CI<0.5
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high or low high low
Follow-up

Start treatment Consider treatment Consider treatment if
- Continue if - If started, stop if mannan/anti-mannan
mannan/anti-mannan mannan/anti-mannan positive
positive negative
- Stop if negative
biomarker




Hochrisikopatienten
Immunsuppression, septische Schock, APACHE > 20

Welche Substanz?

Risikopatienten
Z.B. chirurgische Patienten mit mehreren abdominellen Eingriffen

Welche Substanz?

V.a. Infektion

Echinokandine?

Nachgewiesene Infektion

Nach Resistenzmuster

Targeted

Empirical
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Microbiological evidence
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Figure 2 Concept of antifungal treatments in critically il patients







