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

Colonization of several body sites * Parenteral nutrition

Broad spectrum antibiotics * Haemodialysis
e APACHE Il score >20

* Central venous catheter
e Candiduria >10° cfu/ml
* Young and old ages

* Diabetes

* Renal failure
Surgery of the urinary tract with candiduria +  Recent surgery

Major trauma (1SS>20) e Urinary catheter

Multiple transfusions e Vascular catheters
* Prolonged ICU stay (>7days)

Immunosuppression

Neutropenia

Burns (>50%)

Disruption of physiological Gl barriers
Major abdominal surgery



Most Known Risk Predictive Models For Invasive
Candidiasis In Critically-ill Patients

| Colonisationindex | (Ostrosky 2009)

N sites/N° sites screened 4t day of | ICU stay
2 X weekly Major (two): Sepsis + CVC + MV +

>(0.5 or >0.4 corrected one of

Candida score

*TPN -
(Leon 2006 - 2009) (Day 1-3)

*Dialysis (pay 1-3)

*  Surgery on ICU admission *Major surgery (within 7 days)
* TPN _ Pancreatitis (within 7 days)
*  Severe sepsis sImmusup/steroids (within 7 days)

Candida colonisation
>3 points




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 > 10 days
183 596
Early Onset Candidemia Late Onset Candidemia

399, = p— Mortality — 18%
3% — Fluconazole resistant — 7%

Odds ratio

3.02 i i 2.01

for death from
inadequate therapy




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

— Global incidence of candidemia was 0.37%o0 admissions

— Higher incidences were observed in haematology (6.65%0) & ICU (2%.)

Candida albicans was predominant (52%)
— 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%
— C. tropicalis 44.4% & C. parapsilosis 16%

Acquired azole or echinocandin resistance in some isolates

— 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

Species All (r=505) Medicel wards Surgical wards [CU (s=111; 220%) Neonatal BCU

{n= 238; (= 11T; (n=3%T.7%)

47.1%) 23.2%)
C. albicans 200 (39.6%) 101 (42.4%) 52 (44.4%) 39 (35.1'%) B (20.5%)
C. nor-albicans 305 (60.4%) 137 (ST.6%) 65 (55.6%) 72 (64.9%) 31 (79.5%)
C. parapsilosis 185 (36.6%) 77 (324%)  33(28.2%) S0 (45.5%) 25 (64.1%)
. plabrata s6(11.1%)  30(12.6%) 13 (1L.1%) 11 (9.9%) 2(5.1%)
C. tropicalis S0 (9.9%)  23(9.7%) 16 (13.7%) 9 (B.1%) 2 (5.1%)
Other species” 14 (2.8%) 7 (2.9%) 3 (2.6%) 2 (1.8%) 2 (5.1%)

ICU Intensive-Cane Unit
Eight C. krusei, five . lusitaniae, and one C. guillier mondii
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Candidemie- Molinette

32%

44%

4%

M Medicina M Chirurgia M Ematologia ®ICU

54%

m Candida albicans m Candida glabrata Candida parapsilosis
m Candida kruzei m Candida tropicalis Candida pelliculosa



Risk Factors for infection with C. glabrata

Bodey GP, et al. Am J Med 2002; 112:380-5
Immunocompromised Patients with Cancer

Patient Characteristics

Haematological malignancy
APACHE Il score = 16

Received fluconazole prophylaxis
Concomitant infection

Septic thrombophlebitis

Overall response to antifungal therapy
Response to amphotericin B

Response to fluconazole

C. glabrata,

n (%)
68 (59%)
55 (48%)
57 (49%)
78 (67%)

2 (2%)
60 (62%)
19 (42%)
20 (53%)

C. albicans,

n (%)
26 (22%)
28 (25%)

8 (7%)

101 (87%)

11 (10%)
83 (80%)
12 (55%)
57 (77%)

p value

0.0001
0.0002
0.0001
0.0003
0.01
0.005
0.35
0.008



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

Male sex 1.51 1.16-1.97 0.002 000 052-155 070 095 064142 0812
e T
<45 1 1 1
4564 132 091-193 0.14= 184 072473 0201 1.01 0.54-1.89 0963
6570 1.14 095210 0085 2.18 1.24-8.16 0ole 1.11 058-2.12 0754
=80 099 058-1.71 0.9g2 oF7 015407 0762 1.51 0.70-3.24 0289
iz 1.08 0.82-1.41 D594 1.56 088-2.78 132 009G 062-148 0839
Recent surgery (<30 days) 083 062-1.10 Q.200 083 043-1.58 0567 0.9 063147 0867

Mo malignancy 1 1 1

Cigestive turmor 0.73 047-1.14 (0 e 193 082458 0134 1.52 085269 0155
Other solid turmor 098 0.68-143 0936 1.63 071376 0248 1.70 1.00—2.90 0051
Acute leukemia 4.16 2.58—6.70 <Q.O001 12.36 5.15-29.64 <0u0001 0.82 0.24-2.83 0753
Lymphoma 1.28 O0Lye—2.07 0318 255 093-7.00 00e9 014 0.02-1.04 0055
Other hematological malignancy 1.71 1.01-3.06 0.044 131 0.28—6.04 0732 1.25 046336 0663
Central wenous catheter 1.03 0.77-139 0822 0.75 040141 0373 .66 1.00-276 0052
HIV infection 095 051-1.75 0357 046 059361 051 0.82 0.27-250 0730
Intravencous drug addiction 1.74 0.56—541 0341 MC 8.321 2.82-24.49 < 0.0001
e
Fluconazole 1.14 0u63-2.08 0.668 1.95 067576 0223 Q.50 0. 12-2.08 0.340
Echinocandins 033 0058—-143 0137 2.74 0.75—10.09 0129 1.59 0.35—7.22 0.551

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, 1.08-
1.35 for every 10-day increment).
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Table 1. Univariate Analysis of risk factors for mortality.

The Effect on Mortality of Fluconazole or
Echinocandins Treatment in Internal
Medicine Wards

Francesco G. De Rosa’*, Sivia Comione’ ™, Claudia Flippin, Stefania Rawiolo’,

Lucina Fos sati™, Chiara Montrucchio”, Chiara Aldier’, Alessia Petroko’, Rossana Cawvalko™,

Giowanni D§ Permri’

Variable., N(%:) Owerall, (M = 274) Survivors,(N = 166) MNon-survivors, (N = 108) P

Age years (+SD) BB(+17) B9(+15) 73(+14) 0.0229
Male 140(51) 20(54) 53(49) 0.45
Length of hospital stay,days (+SD) 47(+43) 50.9(+49) 41.8(+32) 027
Time from hospital admission to diagnosis, days (25D) 27(+26) 25(+24) 30.5(+29) 0.035
Time from diagnosis to therapy 2(+2.5) 2.5(+2.8) 2.3(+1.7) 0.59
WEC count/mm>m (£SD) 9264(+6471) BO9T(+5572) 11065(+7314) =.0001
Candida isoclates 0.34

C albicans 169(61.7) 100(60.2) B9(63.9)

C .glabrata 28(10.2) 17(10.2) 11{10.2)

C parapsilosis 55(20) 39(23.5) 16(14.8)

C kruzei 1(0.9) 0 1(0.9)

C tropicalis 13(4.7) B(3.86) 7(6.4)

Candida spp 8(2.9) 4(2.4) 4(3.7)

Previous hospitalization within 8 months 161(58.7) 97(58.8) 64(59.3) 0.93
Previous parenteral antibiotic therapy <6 months 159(58) 99(60) B0(56) 0.52
Meutropenia 15(5.5) 11(6.8) 4(3.9) 033
CVC at diagnosis 195(71.1) 120(72.3) 75(69.4) 0.61
CVC removed <48h 119(43.4) 94(82 5) 25(34.7) =.0001



Medicine: A Road-map for Physicians
Falcone M et al Intern Emerg Med 2014; 9: 501-511

PATIENT WITH: |

2 or more of the following:
Broad-spectrum antibiotics - Steroid therapy
+ = Urinary catether
Central venous catheter - Chemotherapy
. OR = Recent surgery
Peripheral parenteral - Pancreatitis
nutrition » Diabetes mellitus

Renal failure

Identification & Management of Invasive Mycoses in Internal

Candida spp colonization
+

(1-3)-B-D-glucan**
+

Slight increase or normal
procalcitonin levels™*™*

*

Consider to start antifungal therapy

* : Oropharynx, sputum, urine, rectal swab, swab specimen of pressure ulcer;
**. If detection of (1-3)-B-D-glucan is negative antifungal therapy may be stopped.
*** procalcitonin may be increased if mixed bacterial and fungal infection is present.




Epidemiology & Abdominal Infections

Nosocomia}l Enterococci
Baseline Coverage Gram-negative Candida
Bacteria
1
CA-> HC 2> HA




Abdominal surgery is a major risk factor
for candidaemia

Data from 4,276 surgical ICU (SICU) patients
Infection rate*
0,0 0,5 1,0 1,5 2,0

Any (n=3201)

1,22 RR: 8.7 (1.2-63.5)
Abdominal (n=976) 1,78 RR:1.8(0.9-3.4)

Thoracic (n=252) 0,75

Type of surgery

RR: 0.6 (0.1-2.6)
Cardiac/vascular (n=591 0,79 RR: 0.7 (0.2-1.9)
RR: 0.4 (0.1-1.8)

0,28 RR: 0.2 (0.1-0.7)

089 RR:0.5(0.2-1.2)

Orthopaedic (n=338

)
) 0,55

Neurosurgery (n=577)
Ear/nose/throat (n=406)

Other (n=357) 068 RR:0.5(0.2-1.7)

) ) ) Blumberg HM, et al. Clin Infect Dis 2001;33:177-86
*¥Cases of candidaemia per 1000 davs in the SICU



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 albicans 36 (42.4) 23 (43.4) 0.9
Candida parapsilosis 27 31.8) 10(18.9) 0.2
Candida tropicalis 2 (2.4) 5 (9.4) 0.1

Candida glabrata 10 (11.8) 1(19) 0.051



Candida auris

Investigation of the First Seven Reported Cases of Candida auris, a Globally
Emerging Invasive, Multidrug-Resistant Fungus — United States,
May 2013-August 2016

Diata from these cases suggest that transmission of C. @wris might
have occurred in U.5. health care facilities and demonstrate the

need for artention to infecrion control measures to control the
spread of this pathogen.

TABLE. Characteristics of the first seven cases of Candida auris identified in the United States—May 2013-August 2016

Isolation Site of C. auris

Patient monthd year State isolation Underlying medical condition(s) Outcome®
1 May 2013 Mew York Blood Respiratory failure requiring high-dose corticosteroids Died

2 July 2015 Mew Jersey Blood Brain turmor and recent villous adenoma resection Died

3 April 2016 Maryland Blood Hematologic malignancy and bone marrow transplant Died

4 April 2016 Mew York Blood Hematologic malignancy Died

5 May 2016 Iinois Blood Short gut syndrome reguiring total parenteral nutrition and high-dose corticosteroid use Surviwved
(53 July 2016 llinois Urine Paraplegia with long-term, indwelling Foley catheter Survived
7 August 2076 Mew York Ear Severe peripheral vascular disease and skull base osteomyelitis Survived

MMWR / November4, 2016 / Vol. 65



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)
— 1In 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

e 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(52):5121-6 What About
— Candida overgrowth may protect against CDI KPC?

* 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
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Candidemia and infections by
Clostridium difficile and carbapenemase-
producing Enterobacteriaceae:

new enteropathogenetic opportunistic
syndromes?

Candidemia e infezioni da Clostridium difficile ed enterobatteri
carbapenemasi-produttori: nuove sindromi enteropatogenetiche
opportunistiche?

Francesco Giuseppe De Rosa, Silvia Corcione, Stefania Raviolo, Chiara Montrucchio,
Chiara Aldieri, Nicole Pagani, Giovanni Di Perri

Department of Medical Sclences, Infectlous Diseases at Amedeo di Savela Hospltal, Unhversity of Turin,
Turin, italy



