Principali antifungini disponibili
per uso clinico o In sviluppo

Polieni
- Amfotericina B (AMB) desossicolato (D-AMB)
- AMB liposomiale (L-AMB)
- AMB complessi lipidici (ABLC)

Azolici
- Fluconazolo Novita in arrivo a breve
- ltraconazolo Isavuconazolo (Astellas)
- Voriconazolo Posaconazolo e.v (MSD)
e o Echinocandiona orale?? (MSD)
Flucitosina

Echinocandine
- Caspofungin
- Anidulafungin
- Micafungin



® Range of Activity for Selected
Pathogens

Funaqi AMB FCZ ITZ VZ PCZ RCZ CF MF AF

Candida albicans
Candidatropicalis
Candida parapsilosis
Candidakrusei
Candida glabrata
N BN

Cryptococcus neoformans ]
Aspergillus fumigatus

Mucor spp

Rhizopus spp

Fusarium spp

Pneumocystis jirovecii I BN BN

Moulds

. Polyene; AMB

Azole: FCZ = Fluconazole:; ITZ = Itraconazole; VZ = Voriconazole; PCZ = Posaconazole;
RCZ = Ravconazole

. Echinocandin; CF = Caspofungin; MF = Micafungin; AF = Anidulafungin




Candida guidelines

- IDSA 2009

- ESCMID 2011-12



'Rex J et al. NEJM 1994:331:1325-
1330

Amphotericin B

40%

VS.

Fluconazole 33%
Phillips P et al. Eur J Clin Microbiol Amphotericn B 43%
Infect Dis 1997;16:337-345 V5.

Fluconazole 46%
Rex Jetal. CID 2003;36:1221-1228 | Amphotericn B + Fluconazole 40%

VS.

Fluconazole 39%
Mora-Duarte J et al. NEJM Amphotericin B 30.4%
2002;347:2020-2029 VS,

Caspofungin 34.2%
Kullberg BJ et al. Lancet Amphotericin B 42%
2005;366:1435-1442 VS,

\oriconazole 36%
Reboli A, Rotstein C, Pappas P etal. | Anidulafungin 22.8%
NEJM 2007;356:2472-2482 VS,

Fluconazole 31.4%
Kuse E-R et al. Lancet Micafungin 40%
2007;369:1519-1527 Vs,

Liposomal Amphotericin B 40%
Pappas P, Rotstein C, Betts RF et al. Micafungin 100 vs. 29%
CID 2007;45:883-893 Micafungin 150 vs. 33.2%

Caspofungin 26.4%




IDSA guidelines

Not specific for ICU
If species is unknown, either fluconazole (800mg loading dose, 400 mg daily) or an
echinocandin is appropriate initial therapy for most adult patients (Al)
An echinocandin is favored if
— Moderately severe to severe illness,
— Recent azole use for treatment or prophylaxis (Alll), or
— Isolate is known to be C. glabrata or C. krusei (BllI)

Fluconazole for patients who are
— less critically ill and
— who have no recent azole exposure (Alll).

Move from candin to fluconazole when isolates likely susceptible to fluconazole (e.g., C.
albicans) and patient is clinically stable (Alll)

Remove or exchange intravenous catheters

Treat for two weeks after clearance of bloodstream

Pappas PG, et al. Clin Infect Dis 2009; 48:503—-35



Major points of IDSA Guidelines

Emphasis on fluconazole and echinocandins as
the ‘preferred choices’ for proven/suspected IC

De-emphasis on AmB and LFAmMB under most
circumstances

Concept of step down therapy Is strongly
encouraged

There i1s little distinction made between the
echinocandins



ESCMID Diagnostic & Management
Guideline for Candida Diseases 2011

Authors: Murat Akova, Maiken Arendrup, Sevtap Arikan-
Akdagli, Matteo Bassetti, Jacque Bille, Thierry Calandra, Elio
Castagnola, Oliver A. Cornely, Manuel Cuenca-Estrella, Peter
Donnelly, Jorge Garbino , Andreas Groll, Raoul Herbrecht,
William Hope, Henrik Elvang Jensen, Bart-Jan Kullberg,
Cornelia Lass-Florl, Olivier Lortholary, Wouter Meersseman,
Georgios Petrikkos, Malcolm Richardson, Emmanuel Roilides,
Andrew J. Ullmann, Paul Verweij, Claudio Viscoli

Main Coordinator: Andrew J. Ullmann



Working Modules

Diagnostic procedure

Maiken Arendrup, Sevtap Arikan-Akdagli, Jacques Bille, Manuel
Cuenca-Estrella, Peter Donnelly, Henrik Elvang Jensen, Cornelia
Lass-Florl, Malcolm Richardson, Paul Verweij

ICU (medical & surgical)

Other non-immunocompromised (medical
& surgical), other immunocompromised
situations

Matteo Bassetti, Thierry Calandra, Oliver Cornely, Jorge Garbino,
Bart-Jan Kullberg, Wouter Meersseman

Paediatrics

Elio Castagnola, Andreas Groll, William Hope, Emmanuel
Roilides

PICU

Haematology/Oncology

Murat Akova, Raoul Herbrecht, Andrew Ullmann, Claudio Viscoli

HIV/AIDS

Olivier Lortholary, Georgios Petrikkos

bold: working module(s) coordinators




What are the best tests for diagnosing candidaemia?

Remarks/Recommendations

Serum Mannan and e Combined detection @ RECOMMENDED
Anti-Mannan Serial determinations may be
necessary. High NPV

Other antibodies (such * Limited data for No recommendation

as Serion ELISA candidemia

classic)

B-D-Glucan * Not specific for Candida RECOMMENDED (for Fungitell) No
recommendation for other tests. Serial
determinations are recommended
(twice a week). High NPV. Not
validated in children

Septifast * Limited data for No recommendation

candidemia
In house PCR e No third party validation No recommendation

data available




Strength of the EFISG Recommendation by
Quality of Evidence

Two Parts:
Strength of recommendation
Quality of Evidence

Strength of recommendation

Grade A ESCMID (fungal infection study
group) strongly supports a recommendation for use
Grade B ESCMID (fungal infection study group)
moderately supports a recommendation for use

Grade C ESCMID (fungal infection study group)
marginally supports a recommendation for use

Grade D ESCMID (fungal infection study group)

supports a recommendation against use



Strength of the EFISG Recommendation by
Quality of Evidence

Quality of evidence
Level | Evidence from at least 1 properly designed randomized, controlled trial
Level II* Evidence from at least 1 well-designed clinical trial, without randomization;

from cohort or case-controlled analytic studies (preferably from >1 center); from
multiple time series; or from dramatic results of uncontrolled experiments

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

added index:
meta-analysis (or systematic review of RCT);
transferred evidence i.e. results from different patients* cohorts, or similar
Immune-status situation;
comparator group: historical control;
uncontrolled trials
for published abstract (presented at an international symposium or meeting)




e . .
Recommendations on Antifungal

Prophylaxis in ICU Patients?

Fluconazole B I
Recent abdominal surgery AND recurrent To prevent 400mg/d
gastrointestinal perforations or anastomotic intraabdominal :
leakages candida infection CESPTUII C I
70/50mg/d n
Critically ill surgical patients with an expected length  To delay the time to Fluconazole c I
of ICU stay = 3d fungal infection 400mg/d
Ventilated for 48h and expected to be ventilated for ue pr_e\_/en_t nvasive Fluconazole
candidiasis / C I
another 272h : : 100mg/d
candidaemia
Ventilated, hospitalized for =3d, received antibiotics, To prevent broven or
CVC, and 21 of: parenteral nutrition, dialysis, major b + proy Caspofungin
” . . probable invasive C I,
surgery, pancreatitis, systemic steroids, S 50mg/d
) ) candidiasis
immunosuppression
Surgical ICU patients NEIERTIEREE D I
200mg/d
To prevent invasive
Critically ill patients with risk factors for invasive candidiasis / Itraconazole D I
candidiasis / candidaemia candidaemia 400mg/d
: : . Nystatin
Surgical ICU with catabolism 4 Mio 1U/d D I
SoR, Strength of recommendation; QoE, Quality of evidence; ICU, intensive care unit; CVC, central venous catheter; IU,
international units;




@ Recommendations on Fever-Driven and
Diagnosis-Driven Therapy of Candidemia and
Invasive Candidiasis

Morrell AAC 2005
ICU patients persistently To reduce overall Garey CID 2006
febrile, but without mortality Any antifungal C I, Parkins JAC 2007
microbiological evidence Kumar Chest 2009
Taur AAC 2010
Adult ICU patients with fever
despite broad-spectrum To resolve fever Fluconazole D I Schuster Negative trial
antibiotics and APACHE Il 800mg/d Ann Int Med 2008 results
>16
ICU patients with candida To cure invasive
: . e , Meersseman ICM
isolated from respiratory candidiasis or Any antifungal D I, 2009
secretions candidemia early
Low specificity
Desmet JCM 2009 and sensitivity,
Digby Clin Diagn Lab high NPV, false
Imm 2003 positive results
Koo CID 2009 in presence of
ICU patients with positive To cure iqvasive . M_ohr QCM 2011 haemodialysis,
candidiasis or Any antifungal C I, Pickering JCM 2005 other fungal or
(1,3)-R-D-glucan test : . . :
candidemia early Posteraro Crit Care bacterial
2011 infection, or
Presterl 1JID 2009 wound gauze,
Takesue WJSurg or albumin or
2004 immunoglobulin
infusion
APACHE, Acute physiology and chronic health evaluation; NPV, negative predictive value;




Pre-emptive Therapy:
[3-D-Glucan

Popu-
lation

Intention

Early
treatment of
invasive
candidiasis /
candidaemia

Inter-
vention

To treat
when 3-D-
glucan test
IS positive

Reference

Desmet JCM 2009
Digby Clin Diagn Lab
Immunol 2003

Koo CID 2009

Mohr JCM 2011
Presterl Int JID 2009

Takesue WJSurg
2004
Pickering JCM 2005

Comments

Low specificity

*Low sensitivity

*High NPV

* False positives with
*Haemodialysis
 Other fungal or
*Bacterial infection
*Wound gauze

* Maybe useful in PCP




Empiric Therapy:
When is it Indicated?

Population Intervention SoR QoE

At risk + persistent Reduce Antifungal Garey CID 2004

FUO overall treatment Morrell AAC
mortality (unspecified) 2005

Parkins JAC

2007

Kumar Chest

2009

Adult ICU patients Resolution of Fluconazole Schuster
with fever despite fever 400mg/d Ann Int Med
broad-spectrum 2008
antibiotics, APACHE
Il >16

Definitions:
« Empiric = persistent FUO / Fever driven approach
* Pre-emptive = treatment based on a validated marker / Diagnosis driven approach




Targeted Treatment:
Yeast in Blood Cultures

Population Intention | Intervention SoR QoE | Reference

Candida isolated from one  Cure Antifungal De Pauw CID 2008
(peripheral blood or central treatment Lecciones CID 1992
line) blood culture defines Kullberg Lancet 2006
candidaemia

Candidaemia Antifungal Bodey EJCMID 1992
treatment Edwards ICAAC 1982

Groll J Infect 1996
Kume Pathol Int 2003

Comment:

» Previous definitions described asymptomatic patients with a blood culture positive for
candida. It has been debated whether such patients need antifungal treatment.

» This is a very rare clinical situation, since usually a blood culture would be triggered by a
clinical sign (e.g. fever)

» Even surveillance blood cultures positive for candida should prompt immediate treatment



e .
Recommendations on Targeted Treatment
of Candidemia and Invasive Candidiasis

Broad spectrum, resistance
rare, fungicidal
Anidulafungin : Consider local epidemiology (C.
200/100 mg A | Resell (M=) 280y parapsilosis, C. krusei)
Safety profile, less drug-drug
interactions than caspofungin
Betts CID 2009 510ad spectrum, resistance
Caspofungin Mora-Duarte NEJM » 1ung

70/50 mg A L 5007 Consider local epidemiology (C.
parapsilosis)

Pappas CID 2007 Safety profile

Broad spectrum, resistance
rare, fungicidal
Micafungin A I Kuse Lancet 2007 g:rr;?gﬁg;%c):al spleEmelog; (&
100 mg Pappas CID 2007 Less drug-drug interactions
than caspofungin
Consider EMA warning label




e .
Recommendations on Targeted Treatment

of Candidemia and Invasive Candidiasis

Reasons for echinocandins:
- Broader spectrum
- Resistance rare
- Biofilm activity
- Fungicidal
- Safety profile
- Less drug-drug interactions
- Superior to fluconazole in one RCT

- _Consider local egidemiologx




Clinical Infectious Diseases 201254(811110-22

Impact of Treatment Strategy on Outcomes in
Patients with Candidemia and Other Forms of
Invasive Candidiasis: A Patient-Level
Quantitative Review of Randomized Trials

David R. Andes.! Nasia Safdar,' John W. Baddley.2 Geoffrey Playford,® Annette C. Reboli,? John H. Rex.? Jack D. Sobel ®
Peter G. Pappas.2 and Bart Jan Kullberg? for the Mycoses Study Group®

Factors Associated With Mortality and Treatment Response

The overall 30-day mortality was 31.4%, and composite treat-




Table 4. Multivariate Analysis of Host, Disease, and Treatment Factors and Outcome in Patients With Invasive Candidiasis

Organisms®

Factor

Mortality

OR

05% ClI

SUCCEess

OR 05% CI

Al organisms (n = 978

Candids albicans (n

408)

Man-albicans species (n

Candida glabrata(n

Candida tropicals”

Candida parapsilosis®

104)

Ane
APACHE Il score

Immunosuppressive
therapy

Candics tropicalis

CVC removed
Study
APACHE Il score

Immunosuppressive
therapy

Surgery
Malignancy

CVC removed
Study
APACHE Il score

Cehinocency

Vi renoved
Study

Study
APACHE Il score

Study

APACHE Il score
ICL) admission
Study

1.01
1.11
169

1.64
065
0.50

1.09
222

0.58
1.89
055
052

1.14
052
0.69

013

1.00-1.02
1.08-1.14
1.18-2.44

1.11-2.39
Ab-04
3572

1.06-1.13
130370

34-.94
1.05-3.45
32-95
S1-90

11117
36-78
A8-98

0445

1.08-1.18

1.04-1.19
1.12-625

Age

APACHE Il score
CVC removed
Study

APACHE Il score

Cohnocend™

ay
Age

APACHE Il score
CVC removed
Study

APACHE Il score
Study

0.94 0396
2.33 1.27-4.35
1689 123233

1.01-1.03
91-96
1.16-2_61

2099
1.10-625

0699
.89-96
1.10-3.52

A0-.99




e .
- Recommendations on Targeted Treatment
of Candidemia and Invasive Candidiasis

Ullmann CID 2006
Bates CID 2001

Amphotericin B Anaissie CID 1996 Substantial renal and
deoxycholate D I Rex NEJM 1994 infusion-related
0.7-1.0 mg/kg Philips EJCMID 1997 toxicity

Mora-Duarte NEJM

2002

Similar efficacy as

Amphotericin B, Kuse Lancet 2007 : o

: : micafungin, higher
liposomal B I Dupont Crit Care renal toxicity than
3 mg/kg 2009 y

micafungin

Amphotericin B, Anaissie ICAAC 1995

lipid complex C I, lto CID 2005
any dose

Amphotericin B,

colloidal dispersion D I, Noskin CID 1998

any dose




- Recommendations on Targeted Treatment
of Candidemia and Invasive Candidiasis

Anaissie CID 1996
Rex NEJM 1994

Rex CID 2003 Limited spectrum, Inferiority to
Philips EJCMID 1997 anidulafungin (especially in the
Fluconazole C | Reboli NEJM 2007 subgroup with high APACHE
400-800 mg Tuil CCM 2003 scores), may be better than
Abele-Horn Infect 1996 echinocandins against C.
Leroy CCM 2009 parapsilosis
Gafter-Gvili Mayo Clin
Proc 2008
ltraconazole D I, Tuil CCM 2003
any dose
Posaconazole D Il No data PO only
any dose

Limited spectrum compared to
echinocandins

Drug-drug interactions
Limitation of IV formulation in
renal impairment

Need for TDM

Kullberg Lancet 2005
B I Ostrosky EJCMID 2003
Perfect CID 2003

Voriconazole
6/3 mg/kg/d




“Recommendations on the Duration of Targeted Treatment,
ascertain diagnosis and treatment simplification in

Candidemia

Avoid organ
involvement

Treat for 14 days after the end of
candidaemia

Oude-Lashof EJCMID
2003

Take at least 1 blood culture per
day until negative

No reference found

Transesophageal
echocardiography

Fernandez-Cruz
ICAAC 2010

and patient is stable

No organ
involvement Oude-Lashof CID 2011
Rodriguez Med 2003
Detect organ Fundosco I Brooks Arch Int Med
involvement Py 1989
Parke Ophthalmol
1982
If CVC, PICC, or intravascular
. 1] No reference
devices, search for thrombus
Step down to fluconazole after 10 Reboli NEJM 2007
AN To simplify days of IV, if species is " Mora-Duarte NEJM
y treatment susceptible, patient tolerates PO, 2002

Pappas CID 2007



Duration of antifungal therapy in candidemia

ECIL I1I:
« Non-neutropenic adults: at least 14 days after the last +ve
blood culture and resolution of signs and symptoms B Il

* Neutropenic patients: at least 14 days after the last +ve
blood culture and resolution of signs and symptoms and
resolved neutropenia: C I

IDSA

 Recommended duration of therapy for candidemia without persistent
fungemia or metastatic complications is for 2 wks following documented
clearance of Candida from the bloodstream and resolution of symptoms
attributable to candidemia (Al)



Recommendations on catheter removal In

candidemia

Any patient Remove
with central To improve indwelling lines A I Andes CID 2012
venous survival (not over a
catheter guidewire)
Treat with Kucharikova AAC
echinocandin 2010
linosomal ’ Kuhn AAC 2002
P " [ Mukherjee 1JAA
_ _ amphotericin B, 2009
Any patient in or amphotericin .
whom a central B lipid complex Nucci CID 2010
VENnous Toclear Rex CID 1995
candidaemia
catheter cannot
be removed Almirante JCM 2005
Treat with azole, Leroy CCM 2009
or amphotericin D Il Liu J Infect 2009
B deoxycholate Rodriguez CMI 2007
Weinberger JHI 2005




Clinical Infectious Diseases 201254(811110-22

Impact of Treatment Strategy on Outcomes in
Patients with Candidemia and Other Forms of
Invasive Candidiasis: A Patient-Level
Quantitative Review of Randomized Trials

David R. Andes.! Nasia Safdar,' John W. Baddley.2 Geoffrey Playford,® Annette C. Reboli,? John H. Rex.? Jack D. Sobel ®
Peter G. Pappas.2 and Bart Jan Kullberg? for the Mycoses Study Group®

Factors Associated With Mortality and Treatment Response

The overall 30-day mortality was 31.4%, and composite treat-




Table 4. Multivariate Analysis of Host, Disease, and Treatment Factors and Outcome in Patients With Invasive Candidiasis

Organisms®

Factor

Mortality

OR

05% ClI

Factor

SUCCEess

OR 05% CI

Al organisms (n = 978

Candida albicans in = 408

Maon-albicans species (n = &570)

Candida glabrata (n = 104)

Candida tropicals”

Candida parapsilosis®

Ane
APACHE Il score

Immunosuppressive

therapy
Candichs tropicalis
Echinocandin

Study
APACHE Il score

Immunosuppressive

therapy
Surgery
Malignancy
Echinocandin

Study

APACHE Il score
Echinocandin
Study

Study

APACHE Il score
Study

APACHE Il score
ICL) admission
Study

1.01
1.11
169

1.64
065
0.50

1.09
222

0.58
1.89
055
052

1.14
052
0.69

013

1.00-1.02
1.08-1.14
1.18-2.44

1.11-2.39
Ab-04
3572

1.06-1.13
130370

34-.94
1.05-3.45
32-95
S1-90

11117
36-78
A8-98

0445

1.08-1.18

1.04-1.19
1.12-625

APACHE I

Echinocandin

Study

APACHE |l score
Echinocandin

Study

Age
APACHE |l score

Study

APACHE |l score
Echinocandin
Study

Age

APACHE |l score

Study
APACHE Il score

Study

0.94 0396
2.33 1.27-4.35
1689 123233

1.01-1.03
91-96
1.16-2_61

2099
1.10-625

0699
.89-96
1.10-3.52

A0-.99




¥

APACHE Il Quartile

Figure 1. Impact of severity of illness and central venous catheter
(CVC) management on patient mortality. Each symbol represents the
mortality rate as a percentage for patients in 1 of 4 Acute Physiology and
Chronic Health Evaluation (APACHE) Il score guartiles: guartile 1, 0-11; 2,
1 3, 24-35; and 4, 3647 Closed symbols represent patients with
CVC removal; open symbols, patients with CVC retention. Differences in
mortality were statistically significant for quartiles 1, 2, and 3 {quartile 1,
F= 052 F=01,3 F= 00Zand4 F= 4)




Treatment of candida in non-neutropenic patients
according to EFISG guidelines 2011-12

Strengly.
recommended
Blood culture Start
positive for antifungal
yeast or empiric therapy Meacleraisly
therapy (CllI) (All) recornmenesel:
v L-AMB or
voriconazole (Bl
Mzirejinzily
/" Not recommeded (D): racommanesel;
Conventional Amphotericin fluconazole or
B ABLC (CI)
Itraconazole
Posaconazole
Combination

Cornely OA et al. 21st ECCMID, Milano 20011
http://Aww.escmid.org/escmid_library/online_lecture_library/eccmid/21st_eccmid27th_icc_2011_milan/educational_workshops_2011/



@ Treatment of candida in non-neutropenic
patients according to EFISG guidelines
2011-12

~

Treatment with ,_Asffglralleo days: Step-down to
echinocandins _Isolate —\0G fluco (BII)
(AD) susceptible to
fluco
- PO suitable

\_ J
| d N

Diagnostic procedures

/Treatment for\ no grecommloended:

at least 14 - 1 daily blood culture till

days after negativization ( BlII)

candidemia -Fundoscopic examination (BIl)

resolution - TEE (BIl)
L (BI) y Remains i

emains in
echinocandin \\ /

Cornely OA et al. 21st ECCMID, Milano 20011
http://Aww.escmid.org/escmid_library/online_lecture_library/eccmid/21st_eccmid27th_icc_2011_milan/educational_workshops_2011/



¢ Candidaemia in non-neutropenic patients:
ESCMID vs IDSA

Fluconazole Al
Voriconazole Al (alternative agent)

Lip-AMB Al (alternative agents)
D-AMB Al (alternative agent)

Echinocandins Al (for moderately
severe to severe illness and for
patients with recent azole
exposure)

Empiric treatment Blll
(as for candidaemia)




In summary

IDSA

Not specific for ICU pts

Differentiate between
«mild» and «severe», but
no definition

Fluco remains first choice
In «mild» cases

Step-down: when the
patient is stable

CVC.: always remove

Duration 14 days after last
pos blood culture

ESCMID

5 of which one Is ICU

No differenttaion based on
«severity»

Echinocandins: first choice
Fluco only for step-down
More precise (diagnosis,
prophylaxis, empiric vs
targeted/pre-emptive
Step-down 10 days?

CVC remove

Same duration



Echinocandis: 2 caveats

- At least one study showed that the use
of echinocandins Is associated with the
emergence of infections due to species

with higher MIC (parapsilosis complex)
(Lortholary et al, CID 2011)

- Echinocandins do not penetrate In

eyes. Change therapy If eye
Involvement



Recent Exposure to Caspofungin or Fluconazole Influences the
Epidemiology of Candidemia: a Prospective Multicenter
-.‘_u‘rudx- Involving 2,441 Patients"

Olivier Lortholary,"** Marie Desnos- nm"i“'l‘l
Stéphane Bretagne, ansmsc Dromer,"

Institut Pasteur, U mn' de My

fanis | Paris,” Institut F’m!tu
aris,* and Lm.. de Parg M

Received 15 August 2010/Returned for modification 20 September 2010/Accepted 29 October 2010

A prospective multicenter -uuullauu program on veast bloodstream infections was implemente
Paris, France, area without restrictions on “md ul hlhplf.lllhlfllit'l |||mmm care unit, hemat
SUTgery) or age mdulh .mﬂ -.hlld |

ml_thndnlum were puhrtmui ‘.Immt lH‘c i2
antifungzal l'||'l 5. '-.\'L auahnd Iht -.ﬂ'ut 0

decreased |.'II'1."I-';-I|tm.t of {_mid:r:'a albicans in Hurt ui |t.‘-.‘- dt ug-susce puhll_- spec {_ glabrata and C. .‘.mser for
the former and C. parapsilosis and, to a lesser extent, C. glabrata and C. krusei for the latter; P = 0.001). In the
multivariate analysis, the risk of being iui'+;u+;d 1-\'ith an i-:nl.m 1wﬂ'ih dulm.-u.-d .-cuﬁu-ptihilit:r to Hu-.'uu;mrll_- Wi
independently associated with an a

1.39 to 4.31; P = 0.002) and with re ‘ o fluce y Yo L[ = 1.51t03 H P ‘Illml
while the risk of being infected with an i L |th du.la.dm.d hllhupflhlhl}' to caspofungin was mﬂu.punimtl:n
associated with an t-u__[ <15 yvears (OR = 05% C1 = 1.43 to 4.458; P = 0.001) and with recent exposure to
caspofungin (OR = 4.7% 95% CI = 247 to 9.28; P < 0.001). These findings could influence future recom-
mendations for the management of candidemia.




Urinary Tract Infection

Asymptomatic Eliminate None Revankar 2010
candiduria Kauffman CID 2000

Fluconazole 200mg d1-14* Sobel CID 2000
Kauffman CID 2000

Removal of urinary catheter B Sobel CID 2000

Ampho B bladder irrigation Tuon 1JID 2009
Kauffman CID 2000

Pyelonephritis  Cure Caspofungin 70/50mg for 9-28d Sobel CID 2007

Fluconazole +/- 5-FC** No reference

Ampho B deoxycholate +/- 5-FC A No reference

Cystitis Fluconazole Sobel CID 2000
Kauffman CID 2000

Amphotericin B Sobel CID 2000
+/- 5-fluorocytosine Kauffman CID 2000

Fungus balls Cure Surgical intervention Bartone J Urol 1988
Shih Urol 2005

*In pre-operative patients treatment is indicated to suppress candiduria; **if species is susceptible.



Urinary tract infection
Asymptomatic cystitis

Symptomatic cystitis

Pyelonephritis

Therapy not usually indicated, unless
patients are at high rizk le.g., neo-
nates and neutropenic adults) or
undergoing urclogic procedures (A-
11}

Fluconazole 200 mg (3 mg/kg) daily
for 2 weeks (A-ll)

Fluconazole 200-400 mg (3-6 mg/kg)
daily for 2 weeks (B-lIl)

AmB-d 0.3-0.6 mg/kg for 1-7 days;
or flucytosine 25 mg/kg qid for
7-10 days (B-1l)

AmB-d 0.5-0.7 mg/kg daily with or
without 5-FC 25 mg/kg qid; or 5-FC
alone for 2 weeks (B-ll)

Elimination of predisposing factors
recommended. For high-nisk pa-
tients, treat as for disseminated
candidiasis. For patients undergoing
urologic procedures, fluconazole,
200400 mg {3-6 mgfkg) daily or
AmB-d 0.3-0.6 mg/kg daily for sev-
eral days before and after the
procedure.

Alternative therapy as listed is recom-
mended for patients with flucona-
zole-resistant organisms. AmB-d
bladder irngation is recommended
only for patients with refractory flu-
conazole-resistant organisms (e.g.,

ral it} I. - - o
Candida krusei and Candida

-1 X
glabrata).

For patients with pyelonephritis and
suspected disseminated candidia-
sis, treat as for candidemia.




Central Nervous System

Meningitis

Liposomal amphotericin B
+/-
5-fluorocytosine

Amphotericin B deoxycholate

+/-
5-fluorocytosine

Fluconazole

Voriconazole

Caspofungin

Houmeau Arch Fr Pediatr 1993
Ng Arch Int Med 1995
Jarlov ScandJID 1995

Perfect JAC 1994 (animal model)

Aleixo J Infect 2000
Chen ScandJID 2004
Cruciani EJCMID 1992

Schwartz Blood 2005
Weiler AAC 2011
Kullberg Lancet 2005

Liu JCM 2004 (case)
van Hal EIC 2008 (case)




CNS candidiasis

ndophthalmitis

Candida infection of the car

diovascular system
Endocarditis

LFAmB 3-5 mg/kg with or without &-

FC 25 mg/kg qid for several weeks,
followed by fluconazole 400-800
mg (6-12 mg/kg) daily (B-1ll)

AmB-d 0.7-1 mg/kg with 5-FC 25 mg/

kg qid (A-lll); or fluconazole 6-12
mg/kg daily (B-lll); surgical intsrven-
tion for patients with severe endo-
phthalmitis or vitreitis (B-IIl}

LFAmB 3-5 mg/kg with or without 5-
FC 25 mg/kg qid; or AmB-d 0.6-1
mg/kg daily with or without 5-FC
25 mg/kg qid; or an echinocandin®
(B-lN)

Fluconazole 400-800 mg (6-12 mg/

kg) daily for patients unable to tol-
erate LFAmB

LFAmB 3-5 mg/kg daily; voriconazole

6 mg/kg q12h for 2 doses, then
3-4 mgfkg gql12h; or an
echinocandin” (B-1ll)

Step-down therapy to fluconazole

400-800 mg (6-12 mg/kg} daily for
susceptible organism in stable pa-
tient with negative blood culture re-
sults (B-III}

Treat until all signs and symptoms,

CSF abnormalities, and radiologic
abnormalities have resolved. Re-
moval of intraventricular devices is
recommended.

Alternative therapy Is recommended

for patients intolerant of or exper:-
encing failure of AmB and 5-FC
therapy. Duration of therapy is at
least 4-6 weeks as determined by
repeated examinations to verify res-
olution. Diagnostic vitreal aspiration
should be done if etiology
unknown.

Valve replacement is strongly recom-

mended. For those who are unable
to undergo surgical removal of the
valve, chronic suppression with flu-
conazole 400-800 mg (6-12 mg/kg)
daily 1s recommended. Lifelong
suppressive therapy for prosthetic
valve endocarditis if valve cannot
oe replaced is recommended.




Endocarditis

Native valve Decrease Surgery within 1 week Falcone Medicine 2009
mortality Ellis CID 2001

Lefort ICAAC 2009

Liposomal Ampho B +/- ll, LefortICAAC 2009
5-fluorocytosine

Caspofungin ll, LefortICAAC 2009
+/- 5-fluorocytosine

Prosthetic Decrease Early surgery Il Falcone Medicine 2009
valve mortality Boland Mycoses 2010

Prosthetic Suppression  Fluconazole Boland Mycoses 2010
valve, if of infection
surgery

contra-
indicated Cure Caspofungin Boland Mycoses 2010

Cure Liposomal Ampho B Boland Mycoses 2010

Pacemaker, Cure Baddley EJCMID 2008
ICD, VAD Aslam CID 2010




¢ Susceptibility profile of
Candida species

Candida spp.  AmB' Vor Anidulafungin  Caspofungin ~ Micafungin  Flucytosine

C. albicans

C. glabrata

C. krusei

C. lusitaniae
C. parapsilosis
C. tropicalls

Dodds Ashely ES et al. Clin Infect Dis; 43: S28-39
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Caspofungin therapy for non-albicans Candida infection

Caspofungin Use in Patients with Invasive Candidiasis caused by

Common Non-albicans Candida Species:

Review of the Caspofungin Database

Arnaldo L. Colombo, MD!, Angela L. Ngai ?, Michael Bourque?,
Susan K. Bradshaw 2, Kim M. Strohmaier 2, Arlene F. Taylor?,

Fobert ]. Lupmacc?, and Nicholas A. Kartsomis, MD2*




Caspofungin therapy for non-albicans Candida mfection

Table 4, Patient Outcomes

]
Candida Candids Candida Candida Candids Candida Total" for non Candida

plbraly  puilliemondii ks listgnae  pargpsilans  dropicals  alhicans SRECKS albicany
Wm (%) IV (%) I (%) W (%) W (%) W (%) VM (k) VI (%)
[95% O] [95% C1] [B5aCT)  [5%C)  [R] [65% (1] [95% C1] 5% 0]
Favorable response at end of caspolungin therapy

{hverall 1054 (55) &0 (%9) 110 (70) &5 (1000 5370 (4 665 (71) 162211 (77) | 3166(T7)

P39 3L [359)] [0  [e2M]  [588]  [0E] |69, 83}
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Septic shock attributed to Candida infection: importance of empiric therapy and

source control

Marin Kollef, MD1; Scott Micek, Pharsz; Nicholas Hampton, Pharsz;

Joshua A. Doherty, BAS; Anand Kumar, mD*

Results: 224 consecutive patients with septic shock and a positive blood culture for

Candida species were identified. Death during hospitalization occurred among 155

(63.9%) patients. The hospital mortality rate for patients having adequate source control




Table 3. Multivariate Analysis of Risk Factors for Hospital Mortality*

Adjusted Odds 95% Confidence
Ratio Interval

Solid cell tumor with metastases 6.01 2.98-12.10
Class |V congestive heart failure 4.95 2.93 -9.68
APACHE Il Score (1-point increments) 1.37 1.26 — 1.48
Inadequate source control 77.40 21.52 - 278.38
Red blood cell transfusion 6.49 4.06 —10.38

Serum albumin (1 g/dL increments) 042 0.30-0.59

Delayed antifungal treatment” 33.75 9.65 - 118.04
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