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Calgary health region: 1.2 million inhabitants
From July 1999 until June 2004

199 (207) patients with invasiveandida infection: Candida from blood and
CSF:

C. albicans 103 (52 %)
C. glabrata 44 (22 %)

Empirical treatment with adequate therapy: mowtdl#/51(27 %)

Vs
Inadequate treatment or no (empirical) treatmewttatity 68/148(46%)

VS

No treatment at all: mortality 24/371 %)

M.D. Parker, J Antimicrobial Chemother 2007;60:6138
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Treatment strategies:

* targeted
* pre-emptive
* empirical

* prophylactic
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Our choice in treatment strategies depends on 2 pameters:
1. The epidemiologic characteristic§ICU, hospital, region, country)

2. Host factors(underlying illness, infection site, neutropeniegan
dysfunction, drugs, vascular lines....)

Pattern of resistance
4. Fungicidal or fungistatic?
5. Costs!

RIKSHOSPITALET

Candidemia in the Nordic countries:
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Norway:  1991-2003: 1393 isolates from all labatories. P. Sandven, J Clin Microbiol 2006;44:1977-81

Iceland: 1980-1999: 172 isolates from all labatories. L.R.Asmundsdottir, J Clin Microbiol 2002;40:3489-92
1991-2006: 219 isolates from all laboratories..R.Amundsdéttir, Clin Infect Dis 2008:47:e17-24

Denmark: 2004-2006: 1089 isolates from parts ohé country. M.C.Arendrup, Clin Microbiol Infect 2008;14:487-94

Finland: 1995-1999: 479 isolates from all labatories. E. Poikonen, Emerg Infect Dis 2003;9:985-90
Sweden: 1998-1999: 191 isolates from partstbe country. L. Klingspor, Scand J Infect Dis 2004;36:52-55
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Incidence and species variation over time:
Finland: 1995-1999: stable incidence 1.3- 2.2/100 000 inhatst
Stable C. albicans (70%).

E. Poikonen, Emerg Infect Dis 2003;9:985-90

Iceland: wn norss

Cases/ 1000 admissions

Incidence

{enses/ 100,000 inhabitants/year)
n

1980-84: 1.4/100 000
w 1995-99: 4.9/100 000
faz 2003-06: 5.8/100 000

N 0
1980- 1954 19851989 1990-1994  1995.1999
Years

StableC. albicans percentage (64%) throughout the period

L.R. Asmundsdottir, J Clin Microbiol 2002;40:3489-@
L.R. Asmundsdottir, Clin Infect Dis 2008:47:€17-24
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Sweden:2 year survey of 6 centers serving 2,5-3 mill. itents

191 episodes of candidemia: 0.32/1000 admissions
L. Klingspor, Scand J Infect Dis 2004;36:52-55

Norway: 13 year survey: 2,5- 3,0/ 100 000 inhabitants
StableC. albicans: 69 %

P. Sandven, J Clin Microbiol 2006;44:1977-81

Denmark: rate of fungemi: 98.1 % Candida sp.
2004: 9.6/100 000 inhabitants, albicans. 66.1%
2005: ? /100 000 inhabitants, albicans. 60.7% } Tendency
2006: 11.2/100 000 inhabitants, albicans: 53.8 %

M.C. Arendrup, Clin Microbiol Infect 2008;14:487-94
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Norway: 1991-2003:

TABLE 3. Yeast species isolated from blood cultures in Norway from 1991 to 2003

No. of isolates isolated in yr:

Species Total (%)
1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

C. albicans 7% 52 88 6 67 59 78 8 8 92 100 9 987(698)
C. glabrata 16 8 9 10 13 16 B 12 1 13 20 19 2 187(132)
C. tropicalis 3 6 10 4 4 9 513 7 8 9 16 1 95(6.7)
C. parapsilosis 0 1 6 5 6 6 5 1 210 5 6 9 82(5.8)
C. krusei T2 1 5 2 2 1 1 1 1 4 1 20
C. dubliniensis 1 2 1 4 8(0.6)
C. guilliermondii 1 2 1 2 1 1 8(0.6)
C. norvegensis 1 1 1 1 1 2 1 8(0.6)
C. kefyr 2 1 1 2 1 7(05)
Other Candida spp.” 2 1 1 1 2 7(0.5)
Yeast not identified 2 1 1 4(03)
Total 08 8 8 8 9 9% 102 13 106 12 130 11 138 1415

sphaerica (1 isolate).

“Qther Candida spp. are s follows: Candida blankii (1 isolate), Candida inconspicua (1 isolate), Candida lusitaniae (2 isolates), Candida sake (2 isolates), Candida

C. albicans (%): 70% 63% 66@ 75% 68% 6)% 71% 7294% 72% 71% 66% 72% 69,8%

P. Sandven et al. J Clin Microbiol 2006;44:1977-81
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Specific age-groups and Candidemia:

Country C. parapsilosisin the C. glabrata in the elderly
youngest
Norway 8-20% 16 -31%
Sweden 20 % 243 %
Denmark 19 % 21 - 31 %*

*> 41 years of age

P. Sandven, J Clin Microbiol 2006;44:1977-81
L. Klingspor, Scand J Infect Dis 2004;36:52-55
M.C. Arendrup, Clin Microbiol Infect 2008;14:487-94
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Specific patient-groups and Candidemia:

From Sweden:
* Haematologic malignancies (n=18): 44C%albicans, 28 %C. glabrata

« Solid tumours (n=12): 41.7 %. glabrata

L. Klingspor, Scand J Infect Dis 2004;36:52-55

From Finland: allogeneic HSCT patients: 1983-2002: 685 adultepdsi

* 60 patients w/ IFI:

46: aspergillus — incidence of 6.7%

9: candidiemia — incidence of 1.3 %

5: others: Fusarium (2), Absidia (1), Acremoniurj (1
Zygomycetes (1)

* CandidaC. alhicans (8)
C. krusei (2)
C. glabrata (1)

E. Jantunen, Bone Marrow Transplant 2004;34:891-5
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rom Finland: prophylaxis in patients with acute leukemv8-1999 and 1999-200

Table 1 Tha numbars on mvasiva candida infacbons n tha teeo

groups
Pariod | Pariod |I#
= 847 n= 242 P
Candidaamia 21 (2.5%]) 3 (1.2%) 0325
. altvcans T (D.8%]) 1 10.4%) 0693
Moratbicans sop. @ (1.1%)° 2 (0.8%) 1.000
Unspacihiad yaast 5 (ID.6%) L]
Dizsaminated candidiasis 53 16.2%) | 1 {0.4%:) =0.001
Cultura positiva 20 4]
C. altvcans 10
Mon-albicans sop* 7
Unspacifiad yaast 3
Histology positiva 32
Probabla candidass 1 1
Total T4 (B.7%) 4 [1.5%:) <0001

TPanod |: patiants trastad n 18781959, no fluconazola prophylasas.
“Panod |I: patients traatad in_1939—2004, fluconazole orop trylacas

usad.
Erjarralbicans sop. £ O krusei (5], 4. tropicals (3 and ©. glabvata (1)
*Nonaibicans so0. L. tropicals (2], C. parapsioss (2)
and C. glabrata (1]

A. Nihitinen. Eur J Haemotol 2008;80:391-6
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Specific problems of susceptibility to antifungal dugs in the
Nordic countries?
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Norway:
1991-2003:1393 isolates: 95.3 % tested

e Fluconazole: 1991-1996: 10.7% MK16 mg/I
1997-2003: 11.7% MIG 16 mg/|
C. albicans: 100 % (N=934): S
C. parapsilosis: 1.3 % (N=1): MIC= 16 mg/I
C. tropicalis: 3.2 % (N=3): MIC= 16 mg/I

P. Sandven et al. J Clin Microbiol 2006;44:1977-81
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Denmark: 2004 - 2007

1025 Candida isolates (90.5%):
* Fluconazole: 25 isolaté®.2%) with MIC = 4 mg/I

« Voriconazole: 951 isolates (83.9%)
C. albicans: all susceptible (MIG 1 mg/l)
C. glabrata: 19 of 232 isolates MIG 1 mg

2004: 3%
2005: 8%
2006: 14 %

M.C. Arendrup et al. Clin Microbiol Infect 2008;14:487-94
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Iceland: 99 isolates from 1991-1999

TABLE 2. In vitre susceptibility of % fungal BSIs to amphetericin B, itraconazole, and fluconazale

o.of MIC (pgml]
Antltungal agent Spedes b M1y~ M
Mean Musdian Range

Amphoiericin B . albicans &7 0 64 1016025 064 0125
C. glabmtc 12 023 022 11125038 .10 025
C. porapmilasis i 015 0125 1125025 1125 0150
. iropicalis 5 02l 025 1125025 125 025
€. dubiimiansis 4 0 027 10230047 023 0047

liraconazele . albicans &7 0t 0 iL008-0.75 023 0o
. glabmtad 12 046 0315 1252 025 050
. porapilasis i (i 064 iL008-0.18 iL064 0125
. tropicalis 3 0 nie iL006-0.06 i1 0064
. dubiriansis 4 (i 00945 iL008-0.125 iL06 0125

Fluconazcle . albicans &7 036 0o 1004 1100 0380
C. glabmtd® 12 12.67 ) 445 &0 4
. porapilasis i Len 1 0108 [ 7% | Li 20
. tropicalis 5 113 038 01254 11360 40
. dubiimiansis 4 214 022 1258 11100 A0

“Ten srains of O, plvbwaty were chsgfisd as suscepible dos: dependent o lraconazale (MIC, 025 w0 05 pgiml), and one sirain wis resfsam (MIC, =1 pg/ml).
¥ Three srains of €. ghabeaca were classified o susceptible- dose dependen o fluconamele (MIC, 15 o 32 ugimi).

“MIC ar which 5% of the relivs wsed are Inhibved,

“ BT ar which %% of the bolares esied are ihibied,

L.R.Asmundsdottir, J Clin Microbiol 2002;40:3489-92
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Patient populations :

1. In non-neutropenic patients
2. In neutropenic patients

3. Neonatal candidiasis
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The design of the studies on antifungal therapy:

1) populations:  small, not calculated sample gipssible/ probable/certain,
subgroups, risk profiles

2) endpoints: clinical improvement, microbiologlicmprovement,
defervescence, lack of breakthrough IFI, toxicitglyerse

events, mortality — at day 7, at 2 w, at 6 w?
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Tahle 1. Infectious Diseases Society of America—US Public Health Service Grading System for
ranking recommendations in clinical guidelines.

Category, grade Definition

Strength of recommendation
A Good evidence to support a recommendation for or against use
B Moderate evidence to support a recommendation for or against use
= Poor evidence to support a recommendation

Quality of evidence

| Evidence from =1 properly randomized, controlled trial

I} Evidence from =1 well-designed clinical trial, without randomiza-
tion; from cohort or case-controlled analytic studies (preferably
from =1 center); from multiple time-sernes; or from dramatic re-
sults from uncentrolled experiments

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

MNOTE. Adapted from Canadian Task Force on the Periodic Health Examination [15]

Treatment Guidelines for Candidiasis + CID 2009:48 (1 March)
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IDSA GUIDELINES

(Clinical Practice Guidelines for the Management
of Candidiasis: 2009 Update by the Infectious
Diseases Society of America

Peter G. Pappas,' Carol A. Kauffman,? David Andes,’ Daniel K. Benjamin, Jr.° Thierry F. Calandra,"

John E. Edwards, Jr.® Scott G. Filler® John F. Fisher,” Bart-Jan Kullberg,” Luis Ostrosky-Zeichner?

Annette C. Reboli,” John H. Rex,” Thomas J. Walsh,” and Jack D. Sohel

University of Alabama at Birmingham, Birmingham; “University of Michigan and Ann Arbor Veterans Administration Health Care System, Ann
Arbor, and *Wayne State University, Detrait, Michigan; ‘University of Wiscansin, Madison; ®Duke University Medical Center, Durham, North
Carolina; ®Harbor-University of California at Los Angeles Medical Center, Torrance; "Medical College of Georgia, Augusta; ®University of Texas at
Houston, Houston; “Cooper Hospital, Camden, New Jersey: "National Cancer Institute, Bethesda, Maryland; ""Centre Hospitalier Universitaire
Vaudois, Lausanne, Switzerland; "?Nijmegen University Centre for Infectious Diseases, Nijmegen, The Netherlands; and “Astra Zeneca
Pharmaceuticals, Manchester, United Kingdom

Treatment Guidelines for Candidiasis + CID 2009:48 (1 March)
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LJC SUPPLIMENTE § (2007) 49-59

available at www.sciencedirect.com

= ’
*,* ScienceDirect

journal homepage: www.ejconling.com

Treatment of invasive Candida and invasive Aspergillus
infections in adult haematological patients

Raoul Herbrecht®*, Ursula Fliic]zigerb, Bertrand Gachot®, Patricia Ribaud?,
Anne Thiebaut®, Catherine Cordonnier!

“Deépartement d Hématologie et d'Oncologie, Hopital de Hautepierre, 67098 Strasbourg, France
"Uniuers'rtiitsspi‘m[ Basel, Basel, Switzerland

“Institut Gustave Roussy, Villejuif, France

dHﬁpit{([ Saint Louis, Paris, France

“Hopital Edouard Herriot, Lyon, France

"Hopital Henri Mandor, Créteil, France : o h
* ECIL-1: European conference on infections in leulemia
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EFCSUPFLEMEMTS § {2007) 3242

avallable at www.scleneediract. com E]-C

_:PI . .
= ScienceDirect

Fl SEN IER journel homepeage: www.gjeonling. com

Empirical antifungal therapy in neutropaenic cancer
patients with persistent fever **

Oscar Marchetti®*, Catherine Cordonnier®, Thierry Calandra®

"Infertious Diseases Service, Department of Medicine, Centre Haspitalier Universitaire Vawdais and University of Lausanme,
Kue du Bugnon 46, CH-1011 Lausanne, Suitzerland
SHematalagy Service, Hépital Henri Mordor, Créteil, France

* ECIL-1: European conference on infections in leulemia
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IJC SUPPLEMENTS § (2007) 43-48

available at www.sciencedirect.com

soTe .
*,* ScienceDirect

journal homepage: www.ejconline.com

Primary antifungal prophylaxis in leukaemia patients ™

Johan A. Maertens™*, Pascale Frére®, Cornelia Lass-FI6rlS, Werner Heinz?,
Oliver A. Cornely®

*Department of Haematology, Leukaemia and Stem Cell Transplantation Unit, University Hospital Gasthuisberg,
Herestraat 49, B-3000 Leuven, Belgium

®Department of Medicing, Division of Haematology, University of Liege, Liege, Belgium

“Department of Hygiene and Medical Microbiology, Medical University of Innsbruck, Austria

AMedizinische Klinik und Polikiinik 11, Division of Infectious Diseases, University of Wirzburg, Wiirzburg, Germany
“Klinik I ftir Innere Medizin, Klinische Infektiologie, Koln, Germany
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THERAPY IN PRACTICE OV BN 541 35 45

@ 2008 Al DATA INOMmamon BY, All IgNTs resarved.

Patients at High Risk of Invasive

Fungal Infections
When and How to Treat

Maria [.G.T. Riiping,! Jorg |. Vehreschild® and Oliver A. Cornely*?

1 Department I of Internal Medicine, Clinical Trials Unit Infectious Diseases II, Hospital of the
University of Cologne, Cologne, Germany

2 Clinical Trials Center Cologne, Hospital of the University of Cologne, Cologne, Germany
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The Nonneutropenic Patient

Targeted therapy:
IDSA Kdéln, Germany
Initial therapy: + Less critically ill or Initial therapy:
FluconazolgAl) == | .\ az0le exposure ofAlll) Caspofungin/Micafungin/Anidulafungjn

— may be switched to Fluconazole

or « C. parapsilosis

Caspofungin/Micafungin/Anidulafungin — may be
switched to Fluconazolel) IAlternative:

- LFAMB
C « Moderately severe to severe illness or

- Recent azole exposure or  (Alll)

« high risk of C. glabrata or C. krusei

Alternative:
IAmfotericin B deoxycholate (AmB)/Lipid formulated
IAmB (LFAmB) (Al or (Voriconazoleal)

When intolerance

or
limited availability
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IDSA:
Step-down therapy:

« from EC to fluconazole when (likely) susceptildelates and
clinically stable condition

« from AmB to fluconazole when (likely) susceptildelates and
clinically stable condition

« from EC to voriconazole p.o. whé&h krusei or C. glabrata

For all patients: reconsider response to treatmendlready started!
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l The Nonneutropenic Patient

Empirical therapy:

Koln, Germany

IDSA B Initial therapy:

Initial therapy: No well designed trials exist to make
Fluconazole recommendations

or

Caspofungin/Micafungin/Anidulafungin
— may be switched to Fluconazole

)Alternatives:
IAmB-d/LFAmMB

(or Voriconazole)

RIKSHOSPITALET

| The Neutropenic Patient

Targeted therapy:

IDSA Koln, Germany || ECIL-1

Initial therapy: Initial therapy: Initial therapy:

Caspofunginainy/Micafungin Caspofungin or Caspofungirnai

(any/Anidulafungin(any — may be Micafungin or

switched to Fluconazole, —may be switched to || LFAMB (i)

or Recommended for Fluconazole or

LFAMB (All) most patients Vorconazolgsli)
Alternative:

Alternative: Less critically i, LFAmMB

no azole exposure
FluconazolgBil) === o
C. parapsilosis

or

. Where mould
\VoriconazoleBlil) == coverage

is also desired
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| The Neutropenic Patient

Empirical therapy:

IDSA

Initial therapy:
Caspofunginal)
or

LFAmMB (A1)

or
\oriconazolepl)

Alternatives:

Kdln, Germany
Initial therapy:
Caspofungin

or or
LFAMB

or

ECIL-1

Initial therapy:
Caspofungiral

LFAMB (Al

Alternatives:
Voriconazolegl)

AmB (Bl or DI

FluconazolgBl) Of i

Not

o
ecommended if azole propWs ‘

Itraconazol&Bl) or
AmB (Al

= [y |
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Pre-emptive therapy

IDSA

Do no mention this category

Kdln, Germany

make recommendations

No well designed prospective trials exist to

RIKSHOSPITALET
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The Neonatal patient with Candidiasis

IDSA
Initial therapy:
AmB (Al)
or
Fluconazolgsi

Alternative:
LFAmMB —if not UTI@Il)
or

Echinocandins?
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rophylactic therapy

Clinical condition IDSA KolIn, Germany ECIL-1

Solid-organ Tx:
Liver (Al) Fluconazole or
Pancreas (BIl) LFAmB
Small-bowel (BIII)

ICU patients: Fluconazole (BI) Fluconazole

The neutropenic host:
Chemotherapy- Fluconazole (Al) or Acute leukemia/AML Acute leukemigdAML
induced Posaconazole (Al) or or MDS: or MDS:

neutropenia:

Caspofungin (BII)
Alternative: Itraconazole (Al)

Posaconazole

Posaconazole (Al)

HSCTx
recipient with
neutropenia

Prior allogeneic
HSCTx (GvHD)

Fluconazole (Al) or
Posaconazole (Al) or
Micafungin (Al)

Posaconazole

Fluconazole (CI)

Posaconazole

Fluconazole (Al)
Posaconazole (Al)

Neonates < 1000 g:

Fluconazole (Al)

RIKSHOSPITALET
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How to bring the epidemiologic data together
with therapeutic recommendations?
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To conclude I:

In the Nordic countries:

« the incidence of candidiasis is still, mostly, low

« C. albicansis the most commo@andida sp. observed

« age-related incidence of specifandida sp. do not differ from many
other countries

« drug resistance is of no large concern

» knowledge of the epidemiology of specific patipopulations is scarce

» knowledge of our treatment practice and outcomsuch is lacking
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To conclude IlI;

 treatment according to IDSA guidelines of 2009sgsensible in a
Nordic setting

« prophylaxis may not be warranted due to low ino@eof candidemia in a
Nordic patient population

RIKSHOSPITALET
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Chronic Disseminated Candidiasis

IDSA

Initial therapy: For clinically
FluconazolgAill) =sss=p> | stable

or patients

LFAMB/AMB (Al

Alternative:
Caspofungin/Micafungin/Anidulafungin
(81N

Step-down therapy:

LFAmMB/AmB to fluconazole if
susceptible and clinically stable

EC to fluconazole if susceptible and
clinically stable
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