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Incidence rates of Ca
Population-bPopulation b

Region 
Number of studies

Europe (6) 19

United States (5) 19United States (5) 19

Canada (1) 19Canada (1) 19

Australia (1) 20

Pfaller MA and
Chen S et al E

andidemia Worldwide
ased studiesased studies 
Period No of cases per 

100,000 pers. 
Range (mean)

995-2004 1.9 – 11 (4,8)

992 2000 6 0 24 (10 58)992-2000 6.0 – 24 (10,58)

999-2004 2.8999 2004 2.8

001-2004 1.81

d Diekma DJ Clin Microb Rev 2007; 20(1):133-163
Emerging Infect Dis 2006; 12(10):1508-1516
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Rates of BSI in th
(per 1 000 a(per 1,000 a

PathogenPathogen

Coagulase negative sta

S. aureus

P. aeruginosa

Klebsiella spKlebsiella sp

Candida spp.

he USA and Brazil 
admissions)admissions)

Brazil EUABrazil EUA

ph 11.97 1.58

7.31 1.03

3 68 0 433.68 0.43

2.92 0.48

2.49 0.46

Wisplinghoff et al. Clin Infect Dis 2004;39:309-17
Colombo et al. J Clin Microbiol 2006 (in press)



Incidence of Candid
HospHosp

Author, year Study 
periodperiod

Richet, 1998 1995
Arendrup, 2005 2003-200p
Doczi, 2002 1996-200
Marchetti, 2003 1991-200
Tortorano, 2002 1997-199
Garbino, 2000 1990-199
Viudes, 2002 1995-199
Almirante, 2005 2002-200
C l b 200 (SP) 2002 200Colombo, 2007 (SP) 2002-200
Colombo, 2006 (Br) 2003-200

demia in European 
pitalspitals

Rate / 1,000 
admissions

Country
admissions

0.17 France
04 0.49 Denmark
00 0.2 – 0.4 Hungary
00 0.27 Switzerland
99 0.38 Italy
99 0.62 Switzerland
97 0.76 Spain
03 0.53 Spain
03 1 66 B il03 1.66 Brazil
04 2.49 Brazil



Incidence rates of Ca
countries: Latina Amcountries: Latina Am
Author, year, country

Richet, 1998, France
Viudes 2002 SpainViudes, 2002, Spain
Marchetti, 2003, Switzerland
Banerjee 1991 USABanerjee, 1991, USA
Pittet,1995, USA
Wisplinghoff, 2002, USAWisplinghoff, 2002, USA
Paganini, 2002, Argentina*
Colombo, 2006, Brazil
Pacheco-Rios, Mexico*

andidemia in different 
merica vs USA/Europemerica vs USA/Europe

Rate per 1,000
Ad i iAdmissions

0.17
0 760.76
0.27

0 28 – 0 610.28 – 0.61
0.96
0.460.46
1.09
2.49 
4.70 
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nds on nds on CandidaCandida
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SanSan 
Colo

C glabrata became a major agent oC glabrata became a major agent o
Warn
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of C albicans
nke et al Current Drugs Target 2006nke et al, Current Drugs Target 2006
er & Diekma Clin Microbiol Reviews, 2007

s: mostly Latin America Asias: mostly Latin America, Asia, 

ci & Colombo Diagn Microbiol Infect Dis, 2007
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ombo et al Drugs Today, 2008

of candidemia in USAof candidemia in USA
nock D Jpn J Med Mycol, 2007



C glabrata: the first
albicans speciesalbicans species 
Species distribution of 3,863 Can
i 9 diff t i itin 9 different geograpic areas wit

Pfaller MA

t most common non-
in 8/9 USA regionsin 8/9 USA regions
dida BSI collected during 1992-2001
hi USAhin USA

A & Diekema DJ Clin Microbiol Infect 2004 10(1):11-23



Species distribution of
Relevance of C parapRelevance of C parap

Italy 1

(136)
France

(156)(136) (156)

C. albicans 61 53

C. parapsilosis 16 16

C tropicalis 5 10C. tropicalis 5 10

C. glabrata 9.5 11

Others 8,5 10

1Basseti et al Diagn Microbiol Infect Dis

4Almi
5Tortorano et al

1Basseti et al Diagn Microbiol Infect Dis
2007; 58:325-331

f Candida BSI in Europe 
psilosis and C glabratapsilosis and C glabrata
e 2

)
Switzerland 3

(1 137)
Spain 4

(351)
Europe 5

(2 089)) (1,137) (351) (2,089)

64-66 51 56

6-1 23 13

2-9 10 62-9 10 6

14-15 9 13

14-9 7 8

2Richetat al Clin Microbiol Infect 8:450 412 20022Richetat al., Clin. Microbiol. Infect. 8:450-412, 2002
3Marchetti et al., Clin. Infect. Dis. 38:311-320, 2004

irante et al., J. Clin. Microbiol. 43(4):1829- 1835, 2005
l., Eur. J .Clin. Microbiol. Infect. Dis. 23:317-322, 2004



Species distribution o
Relevance of C tropRelevance of C trop

Singapore 1

(52)
India 
(275)(52) (275)

C. albicans 29⇓ 21.5⇓

C. parapsilosis 10 20

C tropicalis 36 35 3C. tropicalis 36 35,3

C. glabrata 21 17,5

Others 4 5,7

1Chai et al Medical Mycology ; 45:435 439 2007
3 Chakr

4Tsa
5C

1Chai et al Medical Mycology ; 45:435-439, 2007

of Candida BSI in ASIA 
icalis and C glabrataicalis and C glabrata
2

)
India 3

(579)
Taiwan 4

(179)
Taiwan 5

(383)) (579) (179) (383)

⇓ 25⇓ 63 55,6

6 10 17,5

3 42 12 16 53 42 12 16,5

5 2 11 5,2

25 4 5,2

2Xess Infection 35:256 259 20072Xess., Infection. 35:256-259, 2007
rabati et al., Indian J Med Research. 104:171-76, 1996
ai et al., J Microbiol Immunol Infect. 41:414-421, 2008
Chen et al., Diagn Microbiol Infect Dis. 48:33-37, 2004



Geographic distribu
Brazil vsBrazil vs

Brazil
(712)

France
(156)(712) (156)

C. albicans 41 53

C. parapsilosis 20* ↑ 16

C tropicalis 21* ↑ 10C. tropicalis 21  ↑ 10

C. glabrata 5* ↓ 11

Others 13 10

P value < 0 05

3Almi
4Tortorano et al

P value < 0,05

ution of Candida BSI 
s Europes Europe
e 1

)
Switzerland 2

(1 137)
Spain 3

(351)
Europe 4

(2 089)) (1,137) (351) (2,089)

64-66 51 56

6-1 23 13

2-9 10 62-9 10 6

14-15 9 13

14-9 7 8

1Richetat al Clin Microbiol Infect 8:450 412 20021Richetat al., Clin. Microbiol. Infect. 8:450-412, 2002
2Marchetti et al., Clin. Infect. Dis. 38:311-320, 2004

irante et al., J. Clin. Microbiol. 43(4):1829- 1835, 2005
l., Eur. J .Clin. Microbiol. Infect. Dis. 23:317-322, 2004



Regional Distributio
C orthopsilosis anC orthopsilosis an
(ARTEMIS: 89 medical

Variables C parapsilosis

North America 600

South America* 337

Europe and 
Middle East

454

*p value < 0,05

on of C parapsilosis,  
nd C metapsilosisnd C metapsilosis
 centers-29 countries)

C orthopsilosis C metapsilosis

32 (5%) 4 (0,6)

42 (11%)* 5 (1,3)

17 (3,5%) 14 (2,9)

Lockhart et al J Clin Microbiol 46(8): 2659:2664,2008



Iowa Survey: IMP
Species DistributSpecies Distribut

Pfaller & D

PACT OF AGING in 
ion of Candidemiaion of Candidemia

1. Predominance of 
C parapsilosis among
N lbi t iNon albicans strains
in neonates

2. ⇑ C glabrata with 
increasing patient
ageage

iekema et al, J. Clin. Microbiol. 40(10): 3551-57, 2002 



Species Distribution
Candidemia in DifCandidemia in Dif

C albicans C tropicalis C

2
25 21

80

100

13 17

16 23
4

60

42 38

13 17

20

40

38

0
Neonates Children

(<13 years)

n of 712 episodes of 
fferent Age Groupsfferent Age Groups
C parapsilosis C glabrata Others

19
7 3

10 8

24
23

21

38
47

38

Adults Elderlyy
(13 – 65 y) (>65 years)

Colombo et al. J Clin Microbiol 2006 
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Temporal trends in te
resistance to Cresistance to C

The longitudinal nature of the AR
program provides robust dat
of fluconazole resistance:

1) C lbi C il i1) C albicans, C parapsilosis a
(> 95% remain susceptible t

2) El t d t f i t2) Elevated rates of resistance 
C glabrata (from 14% to 23%)
C guilliermondii (from 6% to 26C guilliermondii (from 6% to 26
C rugosa (from 14% to 66%)
C famata (from 10% to 44%)C famata (from 10% to 44%)

Pfaller et a
Pfaller et a
Pfaller MA 

erms of Fluconazole 
Candida strainsCandida strains
RTEMIS Disk surveillance 
ta to evaluate trends in terms 

d C t i li t i l tnd C tropicalis: most isolates 
o FLUCO

t d ithwere noted with

6%)6%)

al J Clin Microbiol., 2005 43(12):5848-5859
al., Clin. Microbiol. Rev., 2006, 19: 435-447

and Diekma DJ Clin Microb Rev 2007; 20(1):133-163



Worldwide surveillaWorldwide surveilla
R i tR i tResistResist

Network ARTNetwork ART
CLSICLSI--agaragar--baba

ance of fluconazoleance of fluconazole
tttance tance 
EMISEMIS--BIOMICBIOMIC
ased methodased method



Geographic variation
of 205 329205 329 Candiof 205,329 205,329 Candi

(ARTEMIS

Region Drugs C. albicans
N             %

EUROPE Fluco
Vori

52,127      
50,926      

Latin America Fluco
Vori

10,288      
9,830        

North America Fluco
Vori

4,644        
4,608        

Pfaller, Diekma, Gibbs, Newell, Me

n in the susceptibility 
ida spp to azolesida spp to azoles 
S-BIOMIC)

s
% R

C. glabrata
N              %R

C tropicalis
N              %R

1.2 
1.1

8,642        16 
8,492        9.9

3,930        2.6 
3,817        3.5

2.4     
1.9

1,472        14     
1,434        9.6

2,525        3.0    
2,423        4.4

5.1 
3.7

2,106       20.5 
2,098       15.3

740           3.6 
729           4.7

eis, Gould, Fu, Colombo Al, Rodriguez-Noriega
J Clin Microbiol 45:1735-1745, 2007 



Candida spp resista
and Voriconazoleand Voriconazole 

Agar-based method 

Pfaller MA

Candida Resistance to FLUCO : Euro

ance to Fluconazole 
by using the CLSIby using the CLSI 
(ARTEMIS-BIOMIC)

A and Diekma DJ Clin Microb Rev 2007; 20(1):133-163

ope ≅ USA and >> Latin America and Asia



Burden of FLUCO-R 
strains: Brazil vsstrains: Brazil vs. 

Author Medical 
centers

BSI
Timecenters Time

Pfaller, 2002 SENTRY 2,047
97-00

Diekema, 2002 17 254
98-01

L Ostrosky 2003 34 2 000L Ostrosky, 2003 34 2,000
95-99

Hajjeh, 2004 47 935
98-00

Colombo, 2006 11 712
03-0403 04

Colombo, 2007 5 1,000
95-03

among BSI Candida 
USA (CLSI i b th)USA (CLSI-microbroth)

% C alb % C trop % C glab

1 0 7

0 0 10

5 8 85 8 8

1.2 6 7

0.3 0 6

0 0 4.5



C tC tC tC tControversControvers
Clinical rClinical r

ControversControvers
Clinical rClinical rClinical rClinical r

EchinocandinEchinocandin
Clinical rClinical r

EchinocandinEchinocandin
C parapC parapC parapC parap

i l ii l ii l ii l isial issue:sial issue:
relevancerelevance
sial issue:sial issue:

relevancerelevancerelevance relevance 
 MICs against  MICs against 

relevance relevance 
 MICs against  MICs against gg

psilosispsilosis
gg

psilosispsilosis



MIC-90 values of a
i t Cagainst Ca

Morris MI & Villmann M A

ll 3 echinocandins 
didandida spp

Am J Health Sys Pharm 63(15):1693-1703, 2006



Increasing incidenc
candidemia after eccandidemia after ec

University of Maryland-USA:University of Maryland-USA: 
469 episodes of candidemia

ce of C parapsilosis
chinocandin use??chinocandin use?? 

Limitations of the studyLimitations of the study

1. Retrospective and 
incomplete analysis of datap y

2. Problems with infection control
strategies in the hospital ??

3. Outbreaks ?? 
No strain typing was performed

4. Any change in risk population??

4 Increase of casuistic of4 Increase of casuistic of
community acquired candidemia??

Forrest et al J Infection, 2007



In vitro susceptibilit
spp against 3 e

I l t ll t d ld

spp against 3 e

Isolates collected worldw
CLSI microbroth (RPMI, 
97 – 100% of all isolates
susceptibility at the MIC 
ANIDULA, MICA and CA
NO CHANGE OVER TIM
susceptibility to echinoca

Pfl

ty of 5,346 Candida 
echinocandins

id d t t d b th

echinocandins

wide and tested by the 
24 h reading, MIC-2)
 tested exhibited 
≤ 2 μg/ml against 

ASPO
ME in the in vitro
andins (6 years-period)

laller et al J Clin Microbiol 46(1): 150-156, 2008



ECHINOCANDIN RESISTECHINOCANDIN RESIST
microbiologicallmicrobiologicallmicrobiologicallmicrobiologicall

Author Candid
Hernandez et al C albicans
Laverdiere et al C albicans
Miller ey al C albicans
Park et al C albicans (
Daneman et al C glabrata (
Dogson et al C glabrataDogson et al C glabrata
Krogh- Madsen et al C glabrata
Villareal et al C glabrata
Cleary et al C glabrata
Hakki et al C krusei
Park et al C kruseiPark et al C krusei
Moudegal et al C parapsilo

TANCE : “TANCE : “clinically and clinically and 
ly documented”ly documented”ly documentedly documented

da spp Infection
Esofagites (HIV)g ( )
Esofagites (HIV)
Esofagites (HIV)

(2) Hematogenous candidiasis
(3) Hematogenous candidiasis

Hematogenous candidiasisHematogenous candidiasis
Hematogenous candidiasis
Hematogenous candidiasis
Hematogenous candidiasis
Hematogenous candidiasis
Hematogenous candidiasisHematogenous candidiasis

sis Prosthetic valve endocardites

Pfaller et al J Clin Microbiol 46(8):2620-2629, 2008



“Psilosis group in Brazil”: Preval
metapsilosis among 166 yeast bmetapsilosis among 166 yeast b
identified as C parapsilosis

166 strains- “psilosis group” 
Identified by ID-32 C 
(bioMerieux-France)

Final identification

C. parapsilosis   148  (89%

C. orthopsilosis      13 (8%

C. metapsilosis         5 (3%

Sarah, Amorim C, Melo A, Nucci M, Godoy P, Co

ence of C orthopsilosis and C 
blood stream isolates originallyblood stream isolates originally 

Screening of  C. orthopsilosis
and

C. metapsilosis strains

by ITS sequencing

%)

%)

%)

olombo AL (Submitted Clin Microbiol Infect)



Caspofungin MICs 
stream isolates of thstream isolates of th

Species N isolates MSpecies N isolates
tested

M

C parapsilosis 148

C orthopsilosis 13

C metapsilosis 5

Sarah, Amorim C, Melo A

against 166 blood 
he “psilosis group”he psilosis group

MIC-50% MIC-90% MIC ≥ 4MIC 50%
μg/ml

MIC 90%
μg/ml

MIC  4
μg/ml

1.0 1.0 ZERO

1.0 1.0 ZER0

---- ---- ZERO

A, Nucci M, Godoy P, Colombo AL (Submitted)


