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Could it be a candidiasis ? o




ICU: the world of mfectlon
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Epidemiology of severe Candida infections
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Epidemiology of severe Candida infections
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Outcome of candidemia
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Outcome of candidemia
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Crude mortality
30% to 60%
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Outcome of candidemia
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Outcome of candidemia
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Wey SB, et al. Arch Intern Med. 1988,;148:2462-5. Voss A, et al. Infection. 1997,25:8-11.
Blot et al. Am J Med. 2002;113:480-5. Wisplinghoff H, et al. Clin Infect Dis. 2004, 39:309-17.
Guldlaugsson O, et al. Clin Infect Dis. 2003; 37:1172-7. Zaoutis TE, et al. Clin Infect Dis. 2005; 41:1232-9.



Epidemiology of Gevere Candida infections
population 0.1

Incidence (/1000)
. | hospitalized 1
Candidemia 1CU 10
BMT 20

Finding the “Missing 50%" of Invasive
Candidiasis: How Nonculture Diagnostics Will
Improve Understanding of Disease Spectrum
and Transform Patient Care

C-reactive protein

Procalcitonin
Mannan/anti-mannan antibodies
Beta-p-glucans

Clancy CJ, Nguyen MH. Clin Infect Dis. 2013;56:1284-92.




Epidemiology of Gevere Candida infections

Incidence (/1000)
Candidemia

wounds
UTI
pneumonia ?

Ipopulation 0.1
hospitalized 1
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Non candidemic 27
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Epidemiology of
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cQlonization %
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Adhesion

cQlonization %

Immunosuppression
prematurity / bruns
_ neutropenia / ileus _
Invasion Risk factors Odds Ratio

Colonization by Candida 5.0-27.0

%

Endogenous

Antibiotics 1.7-30.0
Central venous catheter 3.8-26.4
ICU stay 1.5-12.2
Neutropenia 3.0-45.0
Previous surgery 2.1-20.0
Renal failure 3.8-22.1

Candidemia
5-10/10,000 admissions

Eggimann P, et al. Lancet Infect Dis. 2003,3:685-702.
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Neutropenic patients Solid organ transplant recipients Critically ill non-surgical patients Critically-ill surgica
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(g)mfmu Eggimann P, Pittet D. Intensive Care Med. 2014,40:1429-48.
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Prophylaxis:

191 clinical studies
5 editorials

3 meta-analyses



Antifungals in cri ill patients
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Microbiological evidence
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Likelihood of disease

Eggimann, Bille, Marchetti, Annals of Intensive Care 2011, 1:37



Invasive candidiasis in critically ill patients
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Pelz et al. Surg Infect. 2000
Petri et al. Intensive Care Med. 1997
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Invasive candidiasis: the real challenge
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_ _ Preemptive
Guidelines Empirical Prophylaxis
BSAC CID 1994 yes %)
Edwards CID 1997 %) (& data
Vincent ICM 1998 % SDD ?
Rex CID 2000 %) yes, but
Buchner EJCMID 2002 yes at risk patients
Denning Lancet ID 2003 %) %)
Pappas CID 2004 %) carfully selected pts
SFAR/SPILF/SRLF 2004 yes, but & indication
FUNGINOS 2006 yes, but carfully selected pts

IDSA CID 2009

yes

carfully selected pts



Severe candida infections in criticall
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Should this patient received antifungals ?
| Colonization par yeasts (Candida spp) ? |

NO -
or
no information

| Documented high risk group |

YES \‘/

| Prophylaxis |

Eggimann & Garbino & Pittet Lancet Infectious Diseases 2003



Antifungal prophylaxis in critically ill patients ?
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Continuing Medical Education Article

Fluconazole prophylaxis in critically ill surgical pati

analysis*

Andrew F. Shorr, MD, MPH; Kevin Chung, MD:

Marin H. Kollef, MD
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review and me

Marte Cruckam

Review Articles =

Antifungal prop
care unit patient
placebo-controlles

Konstantnos Z. vardakas, MD
Hpldoforos 5. Sotaradas, MO,
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Reference Treatment Control OR [95% CI) OR [95% C1)
SAP studos |
Eggimann 7023 140120 — 0.19 [0.05, 0.69)
Garbino 29 of 103 40 of 101 —.r 0.60 [0.33, 1.07]
Normand 0of 51 12 of 47 g 0.03 [0.00, 0.48]
Savino 33 of 220 17 of 72 —&r 0.57 [0.30, 1.10]
Siotman 8ol 27 18 of 30 ot 0.28 [0.09, 0.85]

)
Total 77 of 424 101 of 270 - 0.38 (0.20, 0.70]

'
S00 stuches "
Abele-Hom 8of58 15 of 30 —_— 0.16 {0.06, 0.45]
Aerdts 4ot17 28 of 39 S 0.120.03, 0.45]
Ferrer 8of39 19 of 40 —e 0.29[0.11,0.77]
Hammond 100 114 17 01 125 —— 0.06 (0.01, 0.43)
Kerver 0ol 49 2101 47 p——— ' 0.01 {0.00, 0.21]
McClelland 3015 50f 12 —_— 0.35 [0.08, 1.93]
Ulrich 0of 48 10 of 52 t—— 0.04 [0.00, 0.73]
Unert! 1501 19 14 0f 20 —l— 1.61[0.37, 6.92]
Von Hinefeld 20l 102 70 of 102 p— ' 0.01 [0.00, 0.04]
Wiener 8ol 30 24 of 31 —— | 0.11 [0.03, 0.34]

]
Total 49 of 491 223 of 498 - | 0.12[0.05, 0.29]
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S—r
Y M0, FCOCR

VVan Till et al. J Crit Care 07

C o 5/
17 Ocrober 20w,

ing fungal infections in

S
7t Ca,.e 0>

JAC

patients: systematic
red clinical trials

~ - C. Craig™*

1on-

at mortality
s (Review)




ProphyIaX|s in crltlcally 1l patlents ?

Meta-analysis of ra_ndomlzed studles

Fungal infections

501 %
RR 34 (28-40)

Xk

Adhesion colonization

immunosuppression

‘ %
REETE o woes RR 37 (27-44)

40 -

Invasion Ri kf cto Odds Ratio
Colonizatio by Candida ~ 5.0-27.0
fnibitecs heter 34364
tral venous 0= »
ICU sta 1.5-12.2
30 - it ** Placebo
Previous surgery 2.1-20.0
Renal failure 3.8-22.1
ggimann & Pitte tious Diseases

Candidemia
5-10/10°000 admissions

20 -
RR 12 (2-25) Prophylaxis

10 -

0

Day 5 Day 10 Day 15 Day 20
Cruciani M, et al. ICM; 31: 1356-61



Prophylaxis in critically ill patients ?
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Empirical Fluconazole versus Placebo for Intensive Care Unit Patients

A Randomized Trial
Mindv G. Schuster. MD: John E. Edwards Jr.. MD: Jack D. Sobel. MD: Rabih O. Darouiche, MD: Adolf W. Karchmer. MD: Susan Hadlev. MD:

Table 4. Reasons for Failure at the End of the Primary
Observation Period*

Qutcome Fluconazole Placebo
Reciplents Reciplents
(n = 122), (n = 127),

n(%) n (%)
Total failures 67 (55) 73 (57)
No resolutiop afds e 68 (54)

Meed for alternative ¢ e 0(16)

ungdar wnecuorn, e uisLUrNunuduon peeduse U LOXILILY, dnug nw
need for a nonstudy, systemic antifungal medication (as assessed Ann Intern Med. 2008;149:83-90. www.annals.org



ProphyIaX|s in crltlcally |II patlents ?

60 -
50 -
40 -
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20 -
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% invasive candidiasis in placebo recipients

Positive studies
Eggimann Negative studies
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Ables Sandven

Schuster




Table 3. Recommendations on Antifungal Prophylaxis in ICU Patients

Zpulation Intention Intervention SoR QoE Reference Comment
Recent abdominal surgery Fluconazole B I Eggimann Placebo
AND recurrent Td prevent intraabdominal 400mag/d CCM 1999 N=43

gastrointestinal

. Candida infection Caspofungin Senn ICM Single arm
perforations or C Iy _
anastomotic leakages 70/50mg/d 2009 N=19
Criticamy-it-surgics i

. . - To delay the time to fungal  Fluconazole Pelz Ann Surg  Placebo
:’::;':;‘ng ‘: 't‘a?‘fggte" infection 400mg/d C L 2001 N=260
g:n;!?zldt:rolg:ﬁ:r;“:te d To prevent invasive Fluconazole C | Garbino ICM Elfg[?gﬂ
for?another >79h candidiasis / candidaemia 100mg/d 2002 SEJD used
Ventilated, hospitalized
for 23d, received Placeb
antibiotics, CVC, and 21 186
of: parenteral nutrition, To prevent invasive I Ostrosky E{_]RTC.FMS
dialysis, major surgery, candidiasis / candidaemi 3 SHEA 2011 G criteria
pancreatitis, systemic used

steroids,
immunosuppression

Slotman Arch Placebo

Surgical ICU patients Surg 1987 N=57

Critically ill patients wit Havlicek Int Open

risk factors for invasive

candidiasis / candidaemia g ! Surg 2008 N=147
Surgical ICU with Nystatin D | Cerra Arch Placebo
catabolism 4 Mio 1U/d Surg 1992 N=46
The table displays the published =fore other available antifungal agents are not mentioned here.

SoR, Strength of recommendatio Pluality of evidence; ICU, intensive care unit; CVC, central venous catheter; U,

international units.

Clin Microbiol Infect 2012; 18 (Suppl. 7): 19-37



Prophylaxis: very high risk sur
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Decreasing candidaemia rate in abdominal surgery patients after

introduction of fluconazole prophylaxis*
B. ). Holzknecht'", ) Thurupl, M. C. Arendrup], S. E. Andersen®, M. Steensen®, P. Hesselfeldt®, J. M. Nielsen” and

). D. Knudsen'
Pre-intervention Post-intervention

‘% 2- § 1.5/1000 0.3/1000 [0 Hospital A, surgery

= 7 N ZEN E=3 Hospital A, ICU

EE 4- ;& _ ;& g S Hospital B, surgery

g é g S g é B Hospital B, ICU
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g 600 -= Hospital A, open

§ 500+ \/ﬁ" -8 Hospital B, open

8 2 a00- \/\ -o Hospital A, laparoscopy

e é 300+ -&- Hospital B, laparoscopy

.E e 2009 .-_-_._.\‘I——-.. -~ Hospital A, other

EE .._._.4\.,/"_'/.\- -4~ Hospital B, other _

5 1] S gt *perforation

S A s Sl B *|leakage
Q1 |QZ|Q3|Q4 Q1|02 Q3|Q4 Q1 |Q2|Q3|Q4 Q1|QZ

2006 2007 2008 2009 Clin Microbiol Infect 2011; 17: 1372-1380




Should this patient received antifungals ?

| Colonization par yeasts (Candida spp) ? |
b——— YES

e of risk factors ? |

central venous access
diarrhea or absence of transit
parenteral nutrition
ICU stay > 7 days

Presen

broad spectrum antibiotics
iImmunosuppression
major abdominal surgery
anastomotic leakage

burns (>50%) :
. prematurity
major Frauma (I.SS > 20) cancer/neutropenia
candiduria (urologic surgery) reinal failure/CVVH

solid organ transp!ant candiduria >10°
colonization > 2 sites

Eggimann & Pittet Lancet Infectious Diseases 2003



Should this patient received antifungals ?

| Colonization par yeasts (Candida spp) ? |
_
YES 'ﬂ
Presence of risk factors ? |

I—YESj

0°/o“80!°/o i o B | Patient unstable or septic |
'q colonlzed L1%-20% L

| Empirical treatment |

? Emp|r|cal treatment 7

Eggimann & Pittet Lancet Infectious Diseases 2003



Empirical antifungal tx in critically ill patients ?

Preemptive
Guidelines treatment
BSAC CID 1994 yes
Edwards CID 1997 &
Vincent ICM 1998 %
Rex CID 2000 %)
Buchner EJCMID 2002 yes
Denning Lancet ID 2003 %)
Pappas CID 2004 %)
SFAR/SPILF/SRLF 2004 yes, but...
FUNGINQOS 2006 yes, but...

IDSA CID 2009 yes, but...



Empirical antifungal tx in critically ill patients ?
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Secondary peritonitis Scheduled surgery

colonized patient

-

W e W infected patient
‘..-:‘ \ |12-5d§s) t

» Candida spp
1 Gram positive
= Gram negative

Recovery

3 to 5 days

Montravers P, et al. Intensive Care Med. 2013,;39:2226-30.



Empirical antifungal tx in critically ill patients ?
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Secondary peritonitis Scheduled surgery

Invasive candid
= it takes 7 to 14 days
Postoperative ({ :

= M Continuous exposure to risk factors

Recovery

s Candida spp
Gram positive
= Gram negative

Upper I
digestive tract I

‘ Candidemia

Septic shock
with MOF I

ICU stay *
Antibiotics > 3 days
Parenteral nutrition

Persistent sepsis

6---

Candidemia
(7-15 days)

Candida peritonitis
(7-15 days)

8/
!
NG
P
e

Persistent ileus
Septic shock
Anastomosis leak

e
o 50
New digestive surgery

Progressive colonization 22%3%>

AR

B AR Pittet D, et al. Am J Med. 1991,91:2565-263S.
Montravers P, et al. Intensive Care Med. Pittet D, et al. Ann Surg. 1994;220:751-8.

2013,;39:2226-30. Nucci M, Anaissie E. Clin Infect Dis. 2001,33:1959-67.



Empirical antifungal tx in critically ill patients ?

Secondary peritonitis

ve candid
it takes 7 to 14 days

Continuous exposure to risk factors

Empiric l Antibiotics > 3 days
antifun gal Parenteral nutrition
Persistent sepsis
treatment ? Empiric
antifungal
treatment ?

Candidemia
(7-15 days)

Candida peritonitis
(7-15 days)

. NG
P
e

Empiric
X L antifungal
S e W S 7Nt treatment ?

‘ Candidemia
2
3‘&
: _ Pittet D, et al. Am J Med. 1991,91:2565-263S.
Montravers P, et al. Intensive Care Med. Pittet D, et al. Ann Surg. 1994;220:751-8.
2013;39:2226-30. Nucci M, Anaissie E. Clin Infect Dis. 2001,33:1959-67.




Empiric antifungal tx in critically ill patients ?

Colonization index ‘ Candida score H Predictive rules \

N°sites /N°sites screened -Surgery on ICU admission >4th day of ICU stay:
2x weekly -Total parenteral nutrition Sepsis + CVC + Mec.Vent.
>0.5 or =20.4 corrected -Severe sepsis + 1 one of:
-Candida colonization -TPN (day 1-3)
>2.5 points —Diallysis (day 1-3)
-Major surgery (within 7days)

-Pancreatitis (within 7days)
-Immunosup. (within 7days)
or steroids (within 7days)

Start empiric antifungal treatment

Patients treated: 10-15% Patients treated: 15-20% Patients treated: 10-15%
Candidiasis captured: 85-90% Candidiasis captured : 75-85% Candidiasis captured: 60-75%

Eggimann P, et al. Ann Intensive Care. 2011;1:37.



Candida colonization index

650 surgical ICU patients followed over 6 months
29 colonized by Candida spp (>3 sites nonvascular)

X
)

)= Documented candidia infection (n=11)

- 0,87 O

<] g ®

B 0,6 1 ®

N @%e ® Threshold
g 0,4 I a .................. reached 5-6 days
O before infection
S 9,]e®® o © o © o

o ®e Just colonized (n=18)

Q

S Se0e— —0 —————

- 10 20 30 40 50 100 140 days

@)

O

Pittet D, et al. Ann Surg. 1994,;220:751-8.



Candida colonization index

650 surgical ICU patients followed over 6 months
29 colonized by Candida spp (> 3 sites nonvascul;

Threshold

............. reached 5-6 days

before infection
®

Just colonized (n=18)

1 I‘I |/7| | |
10 20 30 40 50 100 140 days

Corrected Colonization index

Pittet D, et al. Ann Surg. 1994,;220:751-8.



0.65
0.55

0.45
0.35
0.25
0.15
0.05

Candida colonization index

220 mixed ICU patients, ventilated for >4 days
randomized to fluconazole 100 mg/d or placebo

Colonization index
ﬂ Placebo

i n=101
LS ﬁgémmms

Fluconazole
n=103

eeeseee————————— | Candidiasis

012345678910

Days Garbino J, et al. Intensive Care Med. 2002;28:1708-17.



Candida colonization index

Candida colonization index and subsequent infection in critically ill surgical patients: 20

years later
--Manuscript Draft--

Assessment of

- the risk of invasive candidiasis: 7 studies \Ja\\)e
- the value of candiduria: > studi® e 2,85 patients
- the efficacy of antifungal prophylaxis: A /(ed\c’(— g
To guide empirical antifungal treatment: Oé\{\\legcudies } 714 patients
To_ compare the accuracy of oth~ o -7 ,‘.)
- I\C/Iandida 7co;_e o N\ g s’Eugllies
- Mannans/antimanr-, : studies -
- CAGTA ed\c’(,\\] 1 StUdy } 1582 patlents
- Betaglur'{\\le of 2 studies

Nea?

Despite its limited bedside practicality and before confirmation of potentially
more accurate predictors, such as specific biomarkers, the CI remains an

important way to characterize the dynamics of colonization, which increases
early in patients who develop invasive candidiasis.

Eggimann P, Pittet D. Intensive Care Med. 2014,;40:1429-48.



Empiric antifungal tx in critically ill patients ?

‘ Candida score \

-Surgery on ICU admission
-Total parenteral nutrition
-Severe sepsis
-Candida colonization

>2.5 points

Patients treated: 15-20%
Candidiasis captured : 75-85%

Eggimann P, et al. Ann Intensive Care. 2011;1:37.



Candida score

1007 ICU patients (36 units) staying >7 days
58 candidiasis (5.8%)

qa\\)e
We
<6¢C

- e —

Q,a —otl Inudence Rate (%) Relative Risk
\,\\QY\ Value (95% CI) (95% CI)
2.3 (1.1-3.5) I

3 8.5 (4.2-12.7) 3.7 (1.8-7.7)
4 16.8 (9.7-23.9) 7.3 (3.7-14.5)
5 23.6 (12.4-34.9) 10.3 (5.0-21.0)

Ledn C, et al. Crit Care Med. 2009;37:1624-33.



Empiric antifungal tx in critically ill patients ?

Y
‘ Predictive rules \

>4th day of ICU stay:
Sepsis + CVC + Mec.Vent.

+ 1 one of:
-TPN (day 1-3)
-Dialysis (day 1-3)
-Major surgery (within 7days)
-Pancreatitis (within 7days)
-Immunosup. (within 7days)
or steroids (within 7days)

Patients treated: 10-15%
Candidiasis captured: 60-75%

Eggimann P, et al. Ann Intensive Care. 2011;1:37.
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Candida predictive rules

40%-80% X

colonized \eme“

VNN e to 1P e
5s\V\C "yeds)

MSG-04 (MK 0991 Protocol 067) G@

caspofungin in high-risk patients S
N N\

INTENSE study

micafungin in surgical patients Q

? Empirical treatment ?

? Prophlaxis ?
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Empiric antifungal tx in critically ill patients ?

Biomarkers of candidiasisin critically ill patients

} Mannoproteins

beta(1,6)-glucan
beta(1,3)-glucan

} chitin

} Phospholipid bilayer
of cell membrane

Eggimann P, et al. Ann Intensive Care. 2011;1:37.



Biomarkers of candidiasis in critically ill patients

Posteraro et al. Critical Care 2011, 15:R249

http:/fccforum.com/content/15/5/R249
@ CRITICAL CARE

RESEARCH Open Access

Early diagnosis of candidemia in intensive care
unit patients with sepsis: a prospective
comparison of (1—3)-3-D-glucan assay, Candida
score, and colonization index

Brunella Posteraro’, Gennaro De Pascale?, Mario Tumbarello®, Riccardo Torelli', Mariano Alberto Pennisi’,
Giuseppe Bello?, Riccardo Maviglia®, Giovanni Fadda', Maurizio Sanguinetti' and Massimo Antonelli®

Posteraro B, et al. Crit Care. 2011;15(5):R249.

B-Glucan Antigenemia Anticipates Diagnosis of
Blood Culture-Negative Intraabdominal Candidiasis

Frederic Tissot!, Frederic Lamoth', Philippe M. Hauser?, Christina Orasch'3, Ursula Fluckiger®, Martin Siegemund?,
Stefan Zimmerli®, Thierry Calandra®, Jacques Bille2, Philippe Eggimann®*, Oscar Marchetti'®, and the Fungal Infection
Network of Switzerland (FUNGINOS)

"Infectious Diseases Service, Department of Medicine, Institute of Microbiology, and SAdult Intensive Care Service, Lausanne University Hospital,
Lausanne, Switzerland; *Division of Infectious Diseases and Hospital Epidemiology and *Intensive Care Service, Basel University Hospital, Basel,
Switzerland; and *Institute for Infectious Diseases, University of Bern, Bern, Switzerland

Tissot F, et al. Am J Respir Crit Care Med. 2013,;188:1100-1109.



Biomarkers of candidiasis in critically ill patients

95 roman ICU patients developping sepsis >5th day of stay
(diag : medical 61; surgical: 12 trauma:22)

1.00
o000 @ o0 0 © 9000 0 0N oouuoouo-—o—o—m
0.79
.
Sensitjvity
0.50 s | _ _
. A £ 16 fungal infections
/ . - 14 invasive candidiasis
025 . | - 13 candidemia
_ o aa .
L] BG ROC area: 0.98 L Candida score ROC area: 0.80
| A Colonization index ROC area: 0.63 Reference
0.00 |/
- -
0.00 0.25 0.50 0.75 1.00
Specificity

Posteraro B, et al. Crit Care. 2011;15(5):R249.



89 swiss ICU patients at very high risk of candidiasis
(recurrent GI tract perforation / necrotizing pancreatitis)

29 invasive
candidiasis

et

Eandﬁa score AUC =0.68

Tissot F, et al.
Py i Am J Respir Crit Care Med.
erunginos 2013,;188:1100-1106.




Biomarkers of candidiasis in critically ill patients

89 swiss ICU patients at very high risk of candidiasis
(recurrent GI tract perforation / necrotizing pancreatitis)

Median AT
vs. Microbiological
Diagnosis of IAC

(Days)

BG > 80 pg/ml (16/16) -5
CS = 3 (16/16) 45 -
Cl 2 0.5 (14/16) -35 %
CCl 2 0.4 (11/16) I - 1 N
AF (14/16) —{[ — £1

20 10 -64-202 10 20

(0= Micrubiulagizzfsniagnusis of IAC) Tissot F, et al.

P i Am J Respir Crit Care Med.
e~ unginos 2013;188:1100-1109.
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A simplified approach

409%0-80%
colonized

1) Clinical scores
- Exclude low risk patients

N JSOa N N

2) Biomarkers (betaglucan)
- Start antifungals empirically

\//. N\
? Prophylaxis ?| |? Empirical treatment ?

Eggimann P, Pittet D. Intensive Care Med. 2014;40:1429-48.
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Genetic markers in patients with candidiasis

89 surgical ICU patients (recurrent GI tract perforation /severe pancreatitis)
- 29 developed invasive candidiasis (2 candidemia)

Gene (nt|jaa change)

rs number

Multivariate analysis

HR (95%Cl) Cox Pa

Gene (ntjaa change)
rs number

Multivariate analysis

HR (95%Cl) Cox P

Candida colonization ? (N=88)

Intra-abdominal candidiasis * ¢ (N=69)

TLR4 rs4986790, AAIAG vs. GG
SP-A2 rs17886395, CC/GC vs. GG

Male sex
Age (years)

3.39 (1.45-7.93) 0.006
1.87 (0.93-3.74) 0.08
1.27 (0.67-2.43) 0.5
0.99 (0.97-1.01) 0.4

0.75 7
0.70 7
0.65 7
0.60 7
055 1
050 7
0457
0.40 7
0.35 1
0.30 1
0257
0207
0.15 7
0.10 1
0.05 -

Probability of Candida colonization

0.00

— AA N=T8 Ev=35
————— AAGG. N=10.B/=7_ lark P=0.04

A .
v unginos

T 14 21 23
Days at nsk

TNF-a rs1800629, GA/AA vs. GG 4.31 (1.85-10.1) 0.0007

DEFB1 rs1800972, GG/CG vs. CC 3.21 (1.36-7.59) 0.008

SAPS Il score ¢ 2.41 (1.01-5.75) 0.05

Male sex 2.27 (0.97-5.30) 0.06
0.751

0.70 7
0.657
0.60 7
0.5517
0.50 7
0.457
0.40 7
0.357
0.307
0.25 7
0207
0157
0107
0.05+
0.007

Probability of intra-abdominal candidiasis

GG, N=45Ev=13
————— GAMAA N=21Ev=13, lgrk P=0.001

14 21 28
Days at risk

Wojtowicz A, et al. Crit Care Med. 2014,;42:e304-8.



The near future

409%0-80%
colonized

1) Clinical scores
- Exclude low risk patients

) N A ___~\

2) Genetic polymorphism

-2 Identify patients at high risk

3)Biomarkers (beta-glucan)
- Start antifungals empiricaly

? Prophlaxis 21 |? Empirical treatment ?

Eggimann P, Pittet D. Intensive Care Med. 2014;40:1429-48.




Empirical antifungal tx in critically ill patients ?

My proposal
for the current
bedside

approach




Empirical antifungal tx in critically ill patients ?

89 ICU patients at very high risk of candidiasis
(recurrent GI tract perforation / necrotizing pancreatitis)

Fatal outcome/
Missed cases

GI perforation/pancreatitis 0
Candida score =3 0/1
Colonization index =0.5 2/8
BD-Glucan >80 pg/ml 0

Criteria used to start empirical treatment

Colonization index =0.4 RWJPA) Infected 2/11
Clinical judgement PAYPAS) Non infected 1/3

0 20 40 60 30 100 Tissot F, et al.

e . Antifungal therapy (%) Am JRespir Crit Care Med.
e 7 unginos 2013;188:1100-1109.



Empirical antifungal tx in critically ill patients ?

89 ICU patients at very high risk of candidiasis
(recurrent GI tract perforation / necrotizing pancreatitis)

Fatal outcome/
Missed cases

0

Criteria used to start empirical treatment

GI perforation/pancreatitis PASYPA°

Candida score =3 PAypAs

Colonization index =0.5 pAyPAS

BD-Glucan =80 pg/ml| wAsy@As] 0
Colonization index =20.4 RBWIPA) Infected 2/11
Clinical judgement [PAyPAe Non infected 1/3

0 20 40 60 80 100 Tissot F, et al.

Py ) . Antifungal therapy (%) Am JRespir Crit Care Med.
@~ unginos 2013;188:1100-1109.

Fumgel ivtecton Meovork: o




Empiric antifungal tx in critically ill patients ?

Colonization index ‘ Candida score \

N°sites /N°sites screened -Surgery on ICU admission
2x weekly -Total parenteral nutrition
>0.5 or 20.4 corrected -Severe sepsis
-Candida colonization
‘ >2.5 points
|
Low Low

I—l—l

Do not start empirical antifungal treatment

Eggimann P, et al. Ann Intensive Care. 2011;1:37.



Empiric antifungal tx in critically ill patients ?

Colonization index ‘ Candida score \

N°sites /N°sites screened -Surgery on ICU admission
2x weekly -Total parenteral nutrition
>0.5 or 20.4 corrected -Severe sepsis
-Candida colonization
‘ >2.5 points
|
High High

I—l—l

CONSIDER empiric antifungal treatment

Eggimann P, et al. Ann Intensive Care. 2011;1:37.
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Invasive candidiasis in ICU patients

41%-10%
'infected

Progressive colonization =y

Do not wait until candidemia

Empiric antifungal tx in critically ill patients ? Empiric antifungal tx in critically ill patients ?

? Empirical treatment ?

Y v Y v

Colonization index Candida score Colonization index Candida score
Nesites /N°sites screened -Surgery on ICU admission Nesites /N°sites screened -Surgery on ICU admission
2x weekly -Total parenteral nutrition 2x weekly -Total parenteral nutrition
>0.5 or =0.4 corrected -Severe sepsis >0.5 or =0.4 corrected -Severe sepsis
-Candida colonization -Candida colonization
>2.5 points >2.5 points
| |
High High Low Low

l i | l | |
CONSIDER empiric antifungal treatment Do not start empirical antifungal treatment

Eggimann P, et al. Ann Intensive Care. 2011;1:37. Eggimann P, et al. Ann Intensive Care. 2011;1:37.
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770 clinical studies Candida-university
20 editorials | L2222/ 707
9 meta-analyses
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Which drug ?
What delay ?
Catheter removal ?



Treatment of documented candidiasis

Amphotericin B
binding to ergosterol
of outmembrane |
loss of permeability 4
Very broad spectrum £

50-90% side effects /
20-40% for L-forms

Echinocandins
{._ inhibition of cell wall
% Synthesis (fungicidal)
b Very broad spectrum

10-15% side effects
. Parenteral use only

' (Very) broad spectrum
- 10-20% side effects
"~ Many interractions

Very broad spectrum’
30-50% side effects

Potential myel_otoxicity 4 Available for oral use
5-flucytosine — = Azoles
Inhibition of nucleic | inhibition (Cy P450) of
acid synthesis ergosterol synthesis



Treatment of documented candidiasis

Failure rates in randomized adult studies 1994 to 2007

50%-

40%T1

30%-+

20%-+

ampho L-ampho ampho B flu VOri caspo mica anidula
B B + fluco conazole conazole fungin fugin fungin

Rex NEJM 1994, Phillips CIF 1997; Mora-Duarte NEJM 02; Rex CID 03;
Kullberg Lancet 05; Pappas CID 07, Kuse Lancet 07; Reboli NEJM 07



Treatment of documented candidiasis

@ Previous azole exposure ?
I
) v

Mo Yes

!

High risk for C. glabrata or C.krusei ?

@ Patient clinically stable ?

v Yes No

L J

fluconazole echinocandin ) ‘l'
Candida sensitive to fluconazole

Candida parapsillosis

v v
Yes No
l [
"[’ v
fluconazole L-ampho echinocandin

IDSA Guidelines
Pappas PG, et al. Clin Infect Dis. 2009,48:503-35.



Treatment of documented candidiasis
Pooled data from 7 randomized adult studies 1994 to 2007/

Mortality Success
Organisms® Factor P OR 95% CI Factor P OR 95% CI
All organisms (n = 978) Age 02 1.01 1.00-1.02  APACHE Il .0001 0.94 .93-.96
APACHE Il score .0001 1.11 1.08-1.14 |Echinocandin .01 2.33 1.27-4.35
Immunosuppressive 001 1.69 1.18-2.44 CVC removed .001 1.69 1.23-2.33
therapy
Candida tropicalis 01 1.64 1.11-2.39 Study NS
Echinocandin 02 0.65 45-.94
CVC removed 0001 0.50 35-.72
Study NS
Candida albicans (n = 408) APACHE Il score .0001 1.09 1.05-1.13  APACHE |l score 005 0.92 .92-99
Immunosuppressive  .002 222 1.30-3.70 |Echinocandin 005 370 1.49-9.09
therapy
Surgery .05 0.58 .34-.98 Study NS
Malignancy .03 1.89 1.05-3.45
Echinocandin .03 0.55 .32-.95
CVC removed 01 0.52 31-.90
Study NS

Andes DR, et al. Clin Infect Dis. 2012;54:1110-22.



Candidiasis in Adult Patients

Intervention

Anidulatungin

SoR

QoE

Reference

Comment

Consider local epidemiology (C.

A 1 Reboli NEJM 2007 parapsiosts, C. krusel), ess drug-rug
2001100 mg teractions than caspofungin
Betts CID 2009
Shptuegie A | Mora-Dusre NEJM 2007 c""""’”‘;"‘"“"“"’"‘c
9 Pappas CID 2007 Porpalons
Consuder local epidemulogy (C
A ' Kuse Lancet 2007 parapsdosss), less drag-dug
100 mg Pappas CID 2007 mtecactons than caspolungin,
conssder EMA waming label
w. 8 ' Kuse Lancet 2007 Simitar efficacy as micafungn, heghar
3 mok Dupont Crt Care 2009 rena! foxicity than micafungin
Limited spactrum compared 10
Voriconazole® Kuliberg Lancet 2005 echnocandins, drnug-drug mterachons.
&3 mg/ko'd B 1 Ostrosky EJCMID 2003 Ematation of IV formulotion in renal
Perfect CID 2003 mpaimment, consider therapeutic drug
Anaisss CID 1996
Rex NEJM 1994
Rex C1D 2003 Limited spectrum, Infenonty to
Fluconazole® Phiips EJCMID 1907 (especially in the
400-800 mg c 1 Reboli NEJM 2007 subgroup with hagh APACHE scores),
Tud CCM 2003 may be bettor than echinocandins
Abole-Hom Infect 1908 aganst C. parapsdosis
Leroy CCM 2009
Gafter-Gvili Mayo Ciin Proc 2008
Amphotericin B
mdcomse 1 e lowo s
S mg/kp
Ulimana CID 2006
Botes CID 2001
m‘ & ,  Anaissie CID 1996 Substantial renal and infusion related
0.7-1.0 mgrkg Rex NEJM 1004 toxicity
Phiips EJCMID 1007
Mora-Duarte NEJM 2002 -
Amphotericin B Efficacious, bul mcreased nsk of
deoxycholate plus D [ Rex C1D 2003 toxicity in ICU patents
fluconazole No survival benefit
Amphotericin B
deoxycholate plus D n Absle-Hom Infect 1996
Efungumab plus
D " Pachi CID 2006
amphotericin B
Amphotericin B
colloidal D L[ Noskm CID 1908
| dispersion —
Itr ole D Iy Tuil CCM 2003
Posaconazole D L} No reference found

ESCMID Guidelines
Cornely OA, et al. Clin Microbiol Infect. 2012;18: 19-37.

ESCMID FUNGAL INFECTION
STUDY GROUP

EFISG

Eunpean Sotiety of Clinagal Microbisiegy and Infectasus Drisaies



Treatment of documented candidiasis

Candidiasis in Adult Patients

Lon -du Iocnt mduﬂ wology (C

Anidulafungin

: A ! Reboli NEJM 2007 . o), less drug-arnug
2001100 mg t )clof H ( fungin
Betts CID 2009
?&’;’o‘:’"“g"“"‘ A I Mora-Duarte NEJM 2007 “‘J""""Z"’C’“ Mo A
Pappas CID 2007 uile
Consdes »oc apIsan l-3y| \
Micafungin A q Kuso Lancet 2007 paray #5), less drug-diug
100 mg Pappaes CID 2007 nteractons than caspolungin a

CON ,.o. U.lsz o

Win e
:::op:;:(‘:lclﬂ 8 B q Kuse Lancet 'J(l(Jf Similar offie~ 5 q\s\ “a“
,2"‘9"‘9 Dupont Crt Care 2009 “e \
Voriconazole® ‘ SOy Lance =y 200 ( va
3 moko/d B Ostrosky EJC M : G
Petfect O d\

\; \\ «0m Infect 1998
‘5 G . L] Pachi CID 2000

e e EFI S G e
ESCMID Guidelines
Cornely OA, et al. Clin Microbiol Infect. 2012;18: 19-37.




Treatment of documented candidiasis

Intensive Care Med (2014) 40:1489-149%
DO 10.1007/s00134-014-3400-y ORIGINAL

palce Le S olombo Prognostic factors and historical trends

Teresa z::l;;i:‘ljit’:«mquu]t:-ttn in the epidemiology of candidemia in critically
Ricardo Andreotti ill patients: an analysis of five multicenter
o (e eles studies sequentially conducted over a 9-year
Marcio Nucci period

Table 5 Factors associated with 30-day mortality” among 640 ICU patients with candidemia by multivariate analysis

Vanable (Odds rauo 95 % Conhdence interval p value
Receipt of corticosteroids 4.00 1.98—8.13 <(0.001
Period 1 249 1.22-5.08 (.01
APACHE 11 score” 1.05 1.01-1.09 (.03
Age 1.03 1.01-1.05 (.00 3

Treatment with an echinocandin ().20 ().074).58 0.003 |




Treatment of documented candidiasis

ORIGINAL

Intensive Care Med (2014) 40:1303-1312
DOIL 10, 1007/s00134-014-3408-3
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Charlotte Renaudat

Karine Sithon

Yoann Madec

Lise Denoeud-Ndam

Michel Woltt

Arnaud Fontanet
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Francoise Dromer

The French Mycosis Study Group

Worrisome trends in incidence and mortality
of candidemia in intensive care units

(Paris area, 2002-2010)

Tahle 2 Risk factors for death 1 adult patients hospitahzed i intensive care unit (ICU) wath incident candiderma due to a simgle solate
(logistic regression), YEASTS program, Pans area, October 2002 to September 2010

Death before day 30

Death before day 8

Death between day 8 and day 30

Ady. OR 95 % (I P Ad;. OR 95 % (I P Adjy. OR 95 % Cl P
Male gender 0.71 0.51-099 0.043
Age categones
<45 years l 0.0001 | 0.0003
45-64 years 1.66 1.009-2.53 2.32 1.38-3.89
65-79 years 2.49 1.60-3.56 3.19 1.B8-5.43
=80 years 3.09 1.73-5.49 2.9] 1.45-5.83
Arterial catheter 1.39 1.01-1.92 (.30 1.47 1.02-2.11 0.0371
Surgery within 30 days 0.62 046084  0.0017 0.54 0.39-0.76 0.0004
Species
C. albicans I 0.0013 I 00031
C. grabrata .65 0.43-0.958 .58 0.34-1.02
C. parapsilosis 0.43 0.25-0.76 018 0.06-0.52
C. tropicalis 0.99 0.61-1.63 1.00 0.53-1.86
C. krusei 1.78 0.71-447 1.55 0.57-4.23
C. kefir 388 1.14-13.26 2.79 0.84-9.21
Preexposure to caspofungin 3.83 1.29-11.35 00153 354 1.09-11.53 00357
First-line treatment
Fluconazole I 0.0003 I AL
| Echinocandin 1.23 (.85-1.80 0.98 0.59-1.61 |
Other treatment LTl 0.69-1.79 sl 0.42-1.56
No treatment 4.34 223-8.45 1 1.04 5.72-21.30
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Treatment of documented candidiasis

Impact of delayed antifungal treatment
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Candidemia: catheter removal ?

2 pooled studies:
1109 candidemia

Both survival and treatment success were
significantly less likely for the non-removal of catheter versus

removal,
Potential explanatory variables mo rta I ity
Catheter not removed vs. removed ——
Mo catheter vs. removed | u |
Other vs. North America -
APACHE I 520 to =30 vs. =20 P
APACHE Il >30 vs, <20 l & l
250 to <70 years vs, <50 years ——
=70 years vs, <50 years A
Corticosteroid ¥ ws. M F——
Renal failure ¥ vs. N —a—
Persistant neutropenia ¥ vs. N : a {
Surgery Y vs. M A
Invasive candidiasis vs, candidemia —H—a—
Asian-indian vs. Caucasian —a—
Black vs. Caucasian l & l
Other vs. Caucasian I L I
I I I I I | ]
0.03125 0.0625 0.125 0.25 0.5 1 2 4
Odds ratio (95% CI)
T 1
Less likelihood of Higher likelihood of
survival at day 42 survival at day 42

Horn DL, et al. Eur J Clin Microbiol Infect Dis. 2010;29:223-9.



Candidemia: catheter removal ?

Early Removal of Central Venous Catheter

2 pOO I ed Stu d |EeS. in Patients with Candidemia Does Not
: : [mprove Outcome: Analysis of 842 Patients
84 2 can d I d €emia from 2 Randomized Clinical Trials

Table 5. Multivariate Analysis of the Effect of Early Removal of the Central Venous Catheter (CVC) on Treatment
Success and Survival at 28 and 42 Days after Treatment Initiation in 842 Patients with Candidemia

Treatment success Survival at 28 days Survival at 42 days
Variable OR (95% Cl) P OR (95% CI) P OR (95% ClI) P
CVC removal within 24 h
after treatment initiation

CVC removal NT NT 1.15 (0.79-1.67) 45 1.19 (0.84-1.67) 33

Persistent neutropenia NT NT 0.36 (0.15-0.88) .03 0.38 (0.16-0.90) .03

Higher APACHE Il score NT NT  0.907 (0.88-0.93) <001 0.91°(0.89-093) <.001

Liver failure MNT MNT 0.23 (0.07-0.72) .01 NT NT

Surgery NT NT 1.46 (0.87-2.47) 16 1.97 (1.23-3.18) .005

Older age NT NT  0.98% (0.97-0.99) 02  0.98" (0.97-0.99) .02

Nucci M, et al. Clin Infect Dis. 2011;51:295-303.



Candidemia: catheter removal ?

Swiss fungal network 2004-2006: 566 candidemia
hospital mortality 232 (41%)
attributable mortality 45 ( 8%)

OR for death CVC retained : 4.07
antifungals> 72 h : 1

Erard V, et al.
50th ICAAC 2010
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Candidemia: catheter removal ?

/ pooled studies: 1915 candidemia
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Andes DR, et al. Clin Infect Dis. 2012,;54:1110-22.



Candidemia: catheter removal ?

Table 7. Recommendations on Catheter Management in Candidaemia

Population Intervention SoR QoE Reference
Central venous catheter Re-_mmrg indwelling lines (not over a A I, Andes CID 2012
can be removed guidewire)

Andes CID 2012
Kucharikova AAC 2010
Echinocandin, liposomal amphotericin B, or Kuhn AAC 2002
amphotericin B lipid complex Mukherjee |JAA 2009
Nucci CID 2010
Central venous catheter Rex CID 1995
cannot be removed Almirante JCM 2005
Andes CID 2012
Leroy CCM 2009
Liu J Infect 2009
Rodriguez CMI 2007
Weinberger JHI 2005

Azole, or amphotericin B deoxycholate D I,

Interventions are intended to clear candidaemia and to improve survival.

ESCMID Guidelines
Cornely OA, et al. Clin Microbiol Infect. 2012;18: 19-37.



catheter removal ?

Candidemia
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Impact of Therapeutic Strategies on the Prognosis
of Candidemia in the ICU

Mireia Puig-Asensio, MD'; Javier Peman, MD?; Rafael Zaragoza, MD"; José Garnacho-Montero, PhD?;
Estrella Martin-Mazuelos, MD?, Manuel Cuenca-Estrella, MD® and Benito Almirante, MD';

on behalf of the Prospective Population Study on Candidemia in Spain (CANDIPOP) Project,
Hospital Infection Study Group (GEIH) and Medical Mycology Study Group (GEMICOMED) of the
Spanish Society of Infectious Diseases and Clinical Microbiology (SEIMC), and Spanish Network for
Research in Infectious Diseases

[d
1.0+ i Central venous
E catheter removal®
| | Adequate antifungal
! treatment®
08+ —
T 06+
<
a
£ Delayed (> 48h) or no appropriate combined therapy
=3 04
Q
0,2+
Log-rank = 0.024
0,04
T T 1 L 1 ¢ Ll
0 5 10 15 20 25 30

Days from onset of candidemia
Puig-Asensio M et al. Crit Care Med. 2014,42

:1423-32.



