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Clinical presentations of fungal 

infections

• Superficial infections (skin, nails, hairs) -

– Dermatophytes

• Mucosal infections (oro-pharynx, vagina) -

Life-threatening

• Mucosal infections (oro-pharynx, vagina) -

– Candida spp. 

• Invasive infections (blood, organs, brain) +

– Candida spp.

– Aspergillus spp.

– Cryptococcus spp.

– Other Fungi (Fusarium spp., Mucor spp., Scedosporium)





Mortality:

Bacterial bloodstream infections: 30-50%

Fungal bloodstream infections: 60%





DefinitionsDefinitions

� Candidaemia: at least one positive blood culture yielding
Candida spp in patients with fever or other clinical signs of 
infection

� Nosocomial candidaemia: a candidaemia occurring ≥48h 
after hospitalisation

� Indwelling catheter candidaemia: a semiquantitative
culture of the catheter tip yielding >15 colony-forming
units (CFU/ml) of Candida spp

� Candidaemia attributable mortality: a candidaemia
regarded as the primary cause of death in patients died
with microbiological, histological and/or clinical evidence
of fungal infection without no other cause of death



Candidaemia: the problem (1)

• Epidemiology of candidaemia has been the subject of 

numerous studies and rates as different as 1.2–25 cases 

per 100000 population or 0.19–2.5 per 1000 admissions

have been reported, illustrating the complexity of this topic

• Among the Nordic countries, Norway, Finland and Sweden 

report incidences of candidaemia around 3/100000 

population whereas Denmark reports 11/100000 population 

in a seminational survey



Candidaemia: the problem (2)

• In the middle and southern parts of Europe population-

based surveys in Switzerland, UK, Scotland, Spain and Italy 

have reported 1.2–6.4 per 100000 populationhave reported 1.2–6.4 per 100000 population

• Finally, in the US surveys conducted in Iowa, San 

Francisco, Atlanta and Connecticut rates of 6–14 have been 

reported with the exception of the Baltimore area reporting 

25/100000



Distribution of Candidiasis in Distribution of Candidiasis in 
AtlantaAtlanta



Distribution of Candidiasis in Distribution of Candidiasis in 
BaltimoraBaltimora



Geographical differences in 

proportion of candidaemia 

cases involving Candida 

glabrata (a), C. tropicalis (b) 

and C. parapsilosis (c), 

respectively

From: Arendrup et al., Curr Opin Crit Care, 2010



Diagnosis of invasive candidiasis is often a challenge…..

…clinical manifestation are non specific

….blood cultures are usually positive late in the course of infection

…the usefulness of serological test (β-D-glucan, mannans..) is cotroversial







The MALDI-TOF MS: a revolution in clinical
microbial identification



Study No. of isolates/species % of isolates identified

Marklein et al. 2009 267 isolates

25 species

92.5

Van Veen et al. 2010 61 isolates

12 species

85.2

Bizzini et al. 2010 24 isolates

4 species

100

Stevenson et al. 2010 194 isolates 87.1 (99)a

MALDI-TOF MS improves clinical laboratory
identification of human pathogenic yeasts

23 species

Bader et al. 2010 1192 isolates

36 species

97.6

Dhiman et al. 2011 138 isolates

14 species

92 .0 (96.3)a

• Several closely related species (e.g., Candida ‘psilosis’ or Candida 

glabrata/bracarensis) could be resolved by MALDI-TOF MS, but not by a biochemical 

approach

• Reproducible and accurate

• Requires minimal sample preparation efforts and costs









Objective and study design

• Aim of  our study was to analyze the different Candida 
species isolated from bloodstream infections and the 
related antifungal susceptibility pattern over a four year 
period at Policlinico Umberto I of Rome 

• 542 isolates during 2009-2012 coming from ICUs and non-
ICUs settings were examinedICUs settings were examined

• Only a single strain of Candida spp was found in each 
patient  with the exception of  five patients

• The mean  number of positive blood cultures per patient 
was 2 (range 1-10)



542 isolates of Candida spp

between 2009-2012

241 in ICU (44,5%)

301 in General Medicine and Surgery non-ICU (55,5%)



Microbiological methods

• CVC, peripheral veins, arterial blood

• BACTEC Mycosis IC/F or BACTEC Plus Aerobic/F medium in Bactec 
9240 (automated culture system, BD)

• Passages to blood agar and Sabouraud dextrose agar

If positive

If positive for Candida spp

• Inoculation in chromogenic Candida plates (Chromagar BD)

• (presumptive species identification) 

• API ID 32C System (Bio-Merieux)

• (definitive species identification)

• Susceptibility to antimicrobial agents 

• (Sensititre  Yeast One 10 following EUCAST breakpoints)

If positive for Candida spp



C. albicans C. glabrata

C. tropicalis
C. krusei



ANTIFUNGAL AGENTS TESTED

POS=Growth Control VOR=VORICONAZOLE *

MF=MICAFUNGIN AB=AMPHOTERiCIN B *

CAS=CASPOFUNGIN AND=ANIDULAFUNGIN *

FC=5-FLUOROCYTOSINE PZ=POSACONAZOLE *

IZ=ITRACONAZOLE FZ=FLUCONAZOLE *

* For these antifungal agents, the EUCAST breakpoints

interpretation is needed .







RESULTS

CANDIDA ISOLATION 

IN INTENSIVE 

CARE UNITS AND IN  GENERAL 

MEDICINE AT POLICLINICO UMBERTO I°
SAPIENZA UNIVERSITY OF ROME



Invasive candidiasis and provenanceInvasive candidiasis and provenance
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Reasons for the presence of 
different species of Candida 

non-albicans in invasive 
candidiasis

Exposure to azoles

Patient age

Severity or underlying disease

Geographic area

Indiscriminate use of broad spectrum 
antibacterial agents



Fluconazole Voriconazole Caspofungin Anidulafungin

Anno MIC50 MIC90 MIC 50 MIC 90 MIC 50 MIC 90 MIC 50 MIC 90

C. albicans 2010 0.25 0.5 0.008 0.015 0.06 0.12 0.03 0.12

2011 0.12 0.5 0.008 0.015 0.03 0.12 0.03 0.12

2012 0.25 1 a 0.008 0.06 b 0.03 0.12 0.03 0.12

C. parapsilosis 2010 1 4 a 0.008 0.008 0.25 0.5 0.5 1C. parapsilosis 2010 1 4 a 0.008 0.008 0.25 0.5 0.5 1

2011 0.5 4 a 0.015 0.06 b 0.25 0.5 0.5 1

2012 0.5 4 a 0.008 0.06 b 0.25 0.5 0.5 2d

C. glabrata 2010 2 4 0.06 0.12 0.06 0.12 0.03 0.06 c

2011 4 16 0.06 0.12 0.12 0.25 0.03 0.06 c

2012 8 16 0.25 0.5 0.12 0.25 0.03 0.06 c

breakpoint EUCAST: (R) a  > 4 µg/mL 
b  > 0.125 µg/mL 
c  > 0.06 µg/mL
d > 2 µg/mL









Factors  Associated With Factors  Associated With 

MortalityMortality

OverallOverall Rate of Mortality= 40-55%

� Omitted, delayed or indequate antifungal 
therapytherapy

� Treatment with an agent to which the 
organism is resistant

� Infection with biofilm forming Candida 
species

� Apache II score at the admission (severity of 
illness)



CONCLUSIONS I
• Invasive candidiasis can no longer be considered  to 

be just an ICU-related infections

• Preventive and diagnostic strategies must be 
expanded to include other at-risk population and 
hospital environmentshospital environments

• Overall fluconazole resistance was higher in ICUs 
strains than in non-ICUs strains

• C. albicans is the most frequently isolated fungal 
species followed by C. parapsilosis and C. glabrata

• C.glabrata shows a marked and increasing 
resistance to azoles



CONCLUSIONS II

• Prophylaxis with fluconazole has been identified as a risk 

factor  for non-albicans Candida species

• No class of antifungal agent is immune to the development 

of resistanceof resistance

• Echinocandins could be a valid choice for Candida 

treatment

• Mortality attributable to invasive candidiasis remains high

Shift in non-albicans species isolation in the latest period.



Thanks for the attention…..Thanks for the attention…..



Let Us Meet AgainLet Us Meet AgainLet Us Meet AgainLet Us Meet Again

We welcome you all to our future We welcome you all to our future 
conferences of OMICS Group conferences of OMICS Group 

International  International  
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