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Risk Factors for Invasive Candidiasis
Eggimann P et al Ann Intens Care 2011
•
•
•
•
•
•
•
•
•
•

Colonization of several body sites
Broad spectrum antibiotics
Immunosuppression
Neutropenia
Burns (>50%)
Disruption of physiological GI barriers
Major abdominal surgery
Surgery of the urinary tract with candiduria
Major trauma (ISS>20)
Multiple transfusions

•
•
•
•
•
•
•
•
•
•
•
•

Parenteral nutrition
Haemodialysis
APACHE II score >20
Central venous catheter
Candiduria >105 cfu/ml
Young and old ages
Diabetes
Renal failure
Recent surgery
Urinary catheter
Vascular catheters
Prolonged ICU stay (>7days)

Most Known Risk Predictive Models For Invasive
Candidiasis In Critically-ill Patients
(Ostrosky 2009)

Colonisation index
Nº sites/Nº sites screened
2 x weekly
>0.5 or ≥0.4 corrected

Candida score
(Leon 2006 - 2009)
•
•
•
•

Surgery on ICU admission
TPN
Severe sepsis
Candida colonisation
>3 points

4th day of I ICU stay
Major (two): Sepsis + CVC + MV +
one of
•TPN (Day 1–3)
•Dialysis (Day 1–3)
•Major surgery (within 7 days)
•Pancreatitis (within 7 days)
•Immusup/steroids (within 7 days)

Prognostic Factors for Mortality in Early &Late
Onset Candidemia
De Rosa et al. J Antimicrob Chemother 2013; 68: 927-935

779 cases; retrospective analysis
< 10 days

183
Early Onset Candidemia

> 10 days

596
Late Onset Candidemia

39%

Mortality

48%

3%

Fluconazole resistant

7%

Odds ratio

3.02

for death from
inadequate therapy

2.01

Epidemiology
Calandra T et al Critical care 2016;20:125
•

USA
– 8-10% of BSI; 4° most common isolate

•

Europe
– 2-3% of BSI; 6-10°most common isolate

•

Invasive candidiasis & candidemia
– Mortality of 40-60%
– Predominant etiology:
• C. albicans, C. glabrata, C.parapsilosis, C. tropicalis, C. kruzei
– Changing epidemiology:
• Increasing non-albicans spp.
• C. parapsilosis more frequent in Southern Europe, Australia and Latin America
• C. glabrata more frequent in the older population

Epidemiology of Candidemia at a Single French hospital:
A 7-year Study
Tadec L et al Mycoses. 2016
•
•

Retrospective study at Nantes Hospital, France 2004 - 2010
A total of 191 episodes (n = 188 patients) were reviewed
–
–

•

Candida albicans was predominant (52%)
–

•
•

C. tropicalis 44.4% & C. parapsilosis 16%

Acquired azole or echinocandin resistance in some isolates
–
–

•

C. parapsilosis (14%), C. glabrata (10%), C. tropicalis (10%) and C. krusei (4%)

C. tropicalis frequency was higher in haematological units
12 weeks mortality rate was 31%
–

•

Global incidence of candidemia was 0.37‰ admissions
Higher incidences were observed in haematology (6.65‰) & ICU (2‰)

Need for systematic antifungal susceptibility testing in patients with candidemia
Example of C. glabrata

The epidemiology is important for antifungal stewardship

Increasing incidence of candidaemia and shifting epidemiology
in favor of Candida non-albicans in a 9-year period (2009–2017)
in a university Greek hospital
Papadimitrios et al. Infection 2018

505 episodes of candidaemia
Overall incidence of 1.5 episodes/1000 HA
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Risk Factors for infection with C. glabrata
Bodey GP, et al. Am J Med 2002; 112:380–5
Immunocompromised Patients with Cancer
Patient Characteristics

C. glabrata,
n (%)

C. albicans,
n (%)

p value

Haematological malignancy

68 (59%)

26 (22%)

0.0001

APACHE II score ≥ 16

55 (48%)

28 (25%)

0.0002

Received fluconazole prophylaxis

57 (49%)

8 (7%)

0.0001

Concomitant infection

78 (67%)

101 (87%)

0.0003

2 (2%)

11 (10%)

0.01

Overall response to antifungal therapy

60 (62%)

83 (80%)

0.005

Response to amphotericin B

19 (42%)

12 (55%)

0.35

Response to fluconazole

20 (53%)

57 (77%)

0.008

Septic thrombophlebitis

The risk and clinical outcome of candidemia
depending on underlying malignancy
Lortholary et al. Int Care Med 2017
•

Patients with solid tumor or hematological malignancy developing candidemia and
the impact of their hospitalization in intensive care unit (ICU).

•

Prospective multicenter study
–

Of the 3417 patients (3666 isolates):
•
•

•

34.1% had a solid tumor
586 (17.1%) a hematological malignancy (41.8% lymphoma, 33.5% acute leukemia).

The hematology patients were significantly
–
–
–

younger,
more often pre-exposed to antifungals,
more often infected by C. tropicalis, C. krusei, or C. kefyr, and more often treated in the first instance
with an echinocandin.

Risk factors for fungemia other than C. albicans

Lortholary et al. Int Care Med 2017

Factors and outcomes associated with candidemia caused by
non-albicans Candida spp versus Candida albicans in children
Lee et al. Am J Inf Contr 2018

• 319 episodes of candidemia, C albicans 46.4%.
• NAC group have:
– fluconazole exposure (14.0% vs 6.8%, P = .045)
– 70.2% of all recurrent episodes.
– longer duration of candidemia (3.0 vs 1.0 days, P =
.001)
– slower responses to antifungal treatment
– higher rate of treatment failure.

Factors and outcomes associated with candidemia caused by
non-albicans Candida spp versus Candida albicans in children
Lee et al. Am J Inf Contr 2018

– similar 30-day candidemia-attributable mortality
rates.
– multivariate logistic regression:
• longer duration of central venous catheter was the
independent risk factor for NAC (OR1.21; 95% IC, 1.081.35 for every 10-day increment).

Identification & Management of Invasive Mycoses in Internal
Medicine: A Road-map for Physicians
Falcone M et al Intern Emerg Med 2014; 9: 501-511

Epidemiology & Abdominal Infections
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Abdominal surgery is a major risk factor
for candidaemia
Data from 4,276 surgical ICU (SICU) patients

RR: 8.7 (1.2–63.5)
RR: 1.8 (0.9–3.4)
RR: 0.6 (0.1–2.6)
RR: 0.7 (0.2–1.9)
RR: 0.4 (0.1–1.8)
RR: 0.2 (0.1–0.7)

RR: 0.5 (0.2–1.2)
RR: 0.5 (0.2–1.7)
*Cases of candidaemia per 1000 days in the SICU

Blumberg HM, et al. Clin Infect Dis 2001;33:177–86

Candida endocarditis
Giuliano et al. Exp Rev Antinfect Ther 2017

• Candida albicans was the most common cause,
followed by Candida parapsilosis (38 cases, 27.1%),
Candida glabrata (11 cases, 7.9%), and Candida
tropicalis (7 cases, 5%)
• No differences in mortality according to etiology

Candida auris

Epidemiology of Candida kefyr in Hematologic Malignancies
Dufresne SF et al Clin Microbiol 2014;52(6):1830-7
•

Retrospective study, Johns Hopkins Hospital, 2004 – 10
–
–
–
–
–

•

83 patients colonized and/or infected: 8 (9.6%) having invasive candidiasis (IC)
In 2010, C. kefyr caused 16.7% of candidemia
Monthly incidence always higher during the summer
Increasing yearly incidence colonization and candidemia (P < 0.01)
Different genotypes

Risks for C. kefyr colonization:
– Summer season (odds ratio [OR], 3.1; P = 0.03)


•

Azole (OR, 0.06; P < 0.001) or AmB (OR, 0.35; P = 0.05) were protective

Questions on:
– The effect of antifungal agents
– The effect of health care exposures (e.g., yogurt) on the epidemiology C. kefyr

Treatment options
• C. glabrata isolates are resistant to
fluconazole
• C. krusei isolates are resistant to fluconazole.
• MIC for C. parapsilosis with the echinocandins
are higher than for other Candida species.

Epidemiology and antifungal susceptibility of
candidemia isolates of non-albicans Candida species
from cancer patients
Wu et al. Emerging Microbes & Infections 2017

•
•

•

Adult cancer patients with non-albicans candidemia from five medical
centers in Taiwan
346 episodes of non-albicans candidemia were identified in cancer
patients.
Candida tropicalis was the most common species (n=145, 41.9%) and had
the highest resistance rate to fluconazole (n=17, 13.9%)
– A higher Charlson comorbidity index
– non-albicans candidemia due to C. tropicalis,
– neutropenia and septic shock were independent predictors of 28-day mortality.

Candidemia & C. difficile
Is There a Link?
Guastalegname & Venditti Clin Infect Dis 2013

• Pros:
– 29% prevalence of patients who acquired Candida species stool
colonization after oral vancomycin treatment
• Nerandzic et al Clin Infect Dis 2012;55(S2):S121-6
What About
KPC?
– Candida overgrowth may protect against CDI
• Manian et al Clin Infect Dis 2013;56:464-5

• Cons:
– in patients treated for primary severe or relapsing CDI, there may be an
increased risk of candidemia

