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Table 3. Performance of the (1—3)-8-p-glucan (BG) assay for {%E%’IEEEZ%E(CDLVC(&

detection of invasive fungal infection in 333 subjects. .
B-DZUJLH> Dcut offlEZ40pg/mLETD &,
Pos_iti\_/e Neggti_\/e }IEU\ZJ'E'_79 1%
BG cutoff predictive predictive

value, pg/mL Sensitivity, % Specificity, % value, % value, % CUt OfﬂlE’ZlSOpg/mL&@_ZD t¢§E§9760/0

40 79.1 79.4 78.7 79.9

50 73.0 82.9 80.4 76.2
60 69.9 87.1 83.8 75.1 .
80 64.4 92.4 89.0 73.0 D ZHEMAE(CDULTIE,

100 62.6 94.7 91.9 72.5 B-DZJ)L > Dceut off[EZ40pg/mLET D &

125 60.1 96.5 94.2 71.6
150 57.1 97.6 95.9 70.3 %E90.2%

Table 4. Performance of the (1—3)-3-p-glucan (BG) assay in subjects with proven candidemia, by species.

Any Candida Candida Candida Candida Candida Candida

species albicans parapsilosis tropicalis glabrata krusei

(n = 92) (n = 36) (n = 18) (n = 11) (n = 26) (n = 3)
Cutoff No. of No. of No. of No. of No. of No. of
value, subjects with Sensitivity, subjects with Sensitivity, subjects with Sensitivity, subjects with Sensitivity, subjects with Sensitivity, subjects with Sensitivity,
pg/mL  positive result % positive result % positive result % positive result % positive result % positive result %
40 83 90.2 33 91.7 14 77.8 11 100.0 23 88.5 3 100.0
50 78 84.8 30 83.3 13 72.2 11 100.0 22 84.6 3 100.0
60 76 82.6 30 83.3 13 72.2 10 90.9 21 80.8 3 100.0
80 72 78.3 29 80.6 11 61.1 9 81.8 21 80.8 3 100.0

Clin Infect Dis 41: 654-659, 2005
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REEE 19954
s B A4 AT 4 w7 ik
Btk iM% - i
fkpy s T Y ik
= AT AL S
FHIEH Tachypleus tridentatus
#w bATHE 20 pg + ml !
e 39~ 500 pg * ml !
¥ FUSEFfil] 3041

72—tk

H A
1996 %
AAFT 4w &
iM% - M
ABUm#REL
h—FZ >
Limulus polyphemus
llpg-mi!
6~ 600 pg - m/ 1
9043

ERLZAY:R

H 4
2001 4
Ty FHEAL bk
If%E - I
ARk
[P ol
Tachypleus tridentatus
llpg-mi!
12 ~120 pg - mi 1
3045

Tr VTN
AEl (FDA)
2004 £
HAFT 4w o Emik
L i
T A ik
FAL S v
Limulus polyphemus
80 pg - mil~!
3125 ~ 500 pg - mi 1
3041

FDA., Food and Drug Administration.
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Annals of Internal Medicine ARTICLE

Empirical Fluconazole versus Placebo for Intensive Care Unit Patients

A Randomized Trial
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Table 3. Outcomes during the Primary Observation Period*

Qutcomes Fluconazole Reclplents Placebo Reclplents Relative Risk P Value
(n=122), n (%) (n=127), n(%) (95% CI)
Primary analysist+
SUCCess 44 (36) 48 (38) 0.95 (0.69-1.32) 078
Fallure 78 (64) 79 (62) - -

VA = E%

Table 4. Reasons for Failure at the End of the Primary '”%mzz"‘"i\
Observation Period* mMEETENLYGEL
Outcome Fluconazole Placebo %E& D=x 7:5: S EE & N

Reclplents  Reciplents HNHELGEMNHT-C &

(n=122), (n=117)

n (%) n (%) . e been
Total fallures 67 (55) 73 (57) RENED 2 DA EDNZET
Mo resolution of fever 62 (51) 68 (54) =f-mlx. 5-10%D &+
Documented Invasive fungal infection 6 (5t 11 (9%
MNeed for alternative antifungal agent 12 (10) 20 (16)

Ann Intern Med. 2008;149:83-90.
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MAJOR ARTICLE

MSG-01: A Randomized, Double-Blind,
Placebo-Controlled Trial of Caspofungin

Prophylaxis Followed by Preemptive Therapy
for Invasive Candidiasis in High-Risk Adults
in the Critical Care Setting
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Clinical Infectious Diseases 2014:;58(9) :1219-26
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Definition Parameters

.Ill

Proven invasive Blood culture that yields Candida spp OR
candidiasis histopathologic or cytopathologic
examination of a needle aspiration or biopsy
specimen from a normally sterile site
excluding mucous membranes showing

veast cells OR recovery of a yeast by

culture from a sample obtained by a sterile
procedure (including a freshly [<24 h]
placed drain) from a normally sterile and
clinically or radiologically abnormal site
consistent with an infectious disease

pProcess.

Probable invasive Serum BG levels =80 pg/mL in 2 consecutive
candidiasis samples AND 1 of the following:

1. Temperature >38°C or <36°C.

2. Hypotension defined as systolic BP <90
mm Hg or a significant drop {40 mm Hg) in
BP from baseline.

3. WEC count =12 000 cells/uL.

Clin Infect Dis 2008; 46:1813-21.



Prophylaxis/MITT Population

Variable Caspofungin (n= 102) Placebo (n = 84) PValue
Incidence of proven or probable IC by DRC, % 98 16.7 14
Incidence of proven IC by DRC, % 1.0 4.8 11
Use of antifungals within 7 d EOT, % 13.7 17.9 .35
All-cause mortality within 7d EOT, % 16.7 14.3 78

REMH VO AEDRERE(L,
proven+probable — Caspofunginf9. 8%. Placebo®£16. 7%

Proven — Caspofungingfl. 0%. Placebo®t4. 8%
LN £ CaspofunginBE CIELMERIIZH - =D. BEELL

Clinical Infectious Diseases 2014;58(9) :1219-26
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Clinical Practice Guideline for the Management of
Candidiasis: 2016 Update by the Infectious Diseases
Society of America

Peter G. Pappas,' Carol A. Kauffman,? David R. Andes,? Cornelius J. Clancy,® Kieren A. Marr,® Luis Ostrosky-Zeichner,” Annette C. Reboli,” Mindy G. Schuster,®
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"University of Alshama a Birmingham: ®Veterans Affairs Ann Arbor Healthcare System and University of Michigan Medical School, Ann Arbaor: *University of Wisconsin, Madison; *Unhersity of
Pittsburgh, Pennsyhrania; “Johns Hopkins University School of Medicine, Baltimare, Maryland: ®University of Texas Health Science Center, Houston:; *Cooper Medical School of Aowan University,
Camdan, Mew Jersey; SUniersity of Pennsylwania, Philadelphia; FEeongia Fegents University, Augusts: "“Weill Cornell Medical Canter and Cormnell University, Mew York, Mew York: ""Children's
Hospital of Pennsylvania, Philadelphiz: and "*Harper University Hospita |l and Wayne State University, Detroit, Michigan

It is important to realize that guidelines cannot always account for individual variation among patients. They are not intended to
supplant physician judgment with respect to particular patients or special clinical situations. IDSA considers adherence to these
guidelines to be voluntary, with the ultimate determination regarding their application to be made by the physician in the light
of each patient’s individual circumstances.

Keywords. candidemia; invasive candidiasis; fungal diagnostics; azoles; echinocandins.




[CUT DIERFREKEDEF D
TEERAY I E FEA R

Q@H U ARLE)RONHAHICUEE., £ LLIFREFRHORBDIGE(X
Surrogate markers., IEEBEHEEFEH L IZEmpiricHEEAEIIBEIE I IR E,
Septic shockDZEIFERIZHILE,

strong recommendation; moderate—quality evidence

@IxX/ FTvTqaY
AR 77Xy (A—F 4 245970 mg. AB50 mg)
SHT7UXY BH100 mehPHEEE L L TR

OJI‘:?JEEPJJ:EE"E

4-50; EEAE SN MBS . (LR R ST —H— DRI
A AR B L R#ER =

strong recommendation; moderate—qual ity evidence

-’

strong recommendation low quality evidence



A H DX

JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Empirical Micafungin Treatment and Survival Without
Invasive Fungal Infection in Adults With ICU-Acquired Sepsis,
Candida Colonization, and Multiple Organ Failure

The EMPIRICUS Randomized Clinical Trial

Jean-Francois Timsit, MD, PhD; Elie Azoulay, MD, PhD; Carole Schwebel, MD, PhD; Pierre Emmanuel Charles, MD, PhD;

Muriel Cornet, PhamD; Bertrand Souweine, MD, PhD; Kada Klouche, MD, PhD; Samir Jaber, MD, PhD; Jean-Louis Trouillet, MD, PhD;
Fabrice Bruneel, MD; Laurent Argaud, MD, PhD; Joel Cousson, MD; Ferhat Meziani, MD, PhD; Didier Gruson, MD, PhD;

Adeline Paris, PharmD; Michael Darmon, MD, PhD; Maité Garrouste-Orgeas, MD, PhD; Jean-Christophe Navellou, MD;

Arnaud Foucrier, MD; Bernard Allaouchiche, MD, PhD; Vincent Das, MD; Jean-Pierre Gangneux, PharmD, PhD; Stéphane Ruckly, MSc;
Daniele Maubon, MD, PhD; Vincent Jullien, PharmD; Michel Wolff, MD, PhD; for the EMPIRICUS Trial Group




P1CO

P AVUABREDY RY B RiLENEDN T

A

! TVEYANZZS AT 7 oXUEERET S

+C: T5RzxET S

+0: 28HRR TREMEHN VOFELLICE

"FLTWAEIS

=

:

an
ug



Design
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Inclusion criteria
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Exclusion criteria
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Intervention
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Intervention
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End points

 Primary endpoint :
2B R CREEAVOIFELGZLICEFELTWSEES

(REEMAH VO AEDZHIL. EORTC/MSGMDproven invasive fungal
Infection)

« Secondary endpoint :
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End points
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v'Low vs High SOFA X7
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vMCFGD FE Y EhRE




Statistical Analysis

Sample Size Galculation
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Statistical Analysis
Sample Size Galculation

c I NLEYLITDOLKSIZFA

VEIAID7UOXEHOREMEREDREEIXI.8%, A4
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T3(%31.4~38. 4%
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LI=BF DT EIL49. 4~56. 4%
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Ann Intern Med. 2008;149(2) :83-90.




Statistical Analysis
Sample Size Galculation

FEFAEIY., S HT7oXEEDprimary endpointZ55%.
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Statistical Analysis
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Result



Study patient

« FIOIZ260NZEIY 113 L=, REMNF oI &xERIIZIH251
ANIImITTE 21T o7- (PEF123%. ME¥1284)

Figure 1. Flow of EMPIRICUS Patients From Eligibility Assessment to Primary Analysis

518 Patients assessed for eligibility

258 Excluded
166 Did not meet eligibility criteria

49 Ongoing immunosupressant
agents therapy

29
26
18
13
10

8

7

Previous antifungal therapy

SOFA inclusion criteria not met
Moribund status

<5 Days of mechanical ventilation
No extra-intestinal colonization?
Other documented infection

<2 Criteria of systematic

inflammatory respiratory
syndrome
6 <4 Days of broad-spectrum
antibacterial therapy
62 Consent-related issues
34 Participating in another
randomized study
22 Declined participation
6 Informed consent not possible
(legal issues)
30 Other issues
17 Shortage of the study drug
8 Decision by the attending
physician to exclude patient
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129 Randomized to receive placebo
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randomized
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(withdrew informed
consent)b:¢
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123 Included in primary analysis

128 Included in primary analysis

5 Other
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Population

No. (%)
All Patients Micafungin Placebo
N =251) (n=128) (n=123)
Age, median (IQR), ¥ 654 (53-74) 65 (56-74) 64 (52-74)
Men 163 (65) 81 (66) 82 (64)
Welght, median (IQR), kg 82 (70-96) 84 (72-97) B0 (68-95)
Body mass Index®
Not recorded 42 (17) 24 (20) 13 (14}
=30 121 (48) 49 (40) 72 (56)
»30 88 (35) 50 (41) 38 (30)
Chronic disease categories®
Cardiac 64 (26) 30 (24) 34 (27)
Respiratory 53 (21) 20 (16) 33 (26)
Hepatic 25 (10) 11 (9) 14 (11)
Renal 22 (9) 15 (12) 7 (6)
| MEMUnoSUPPression 12 (5) 4 (3 8 (6)
Diabetes 67 (27) 42 (34) 25 (20)
Cancar 13 (5) 4 (3) 9 (7
Recelving corticosterolds 22 (9) 11 (9) 11 (49)
SAPS Il score at admisslon, median (IQR) 48 (39-57) 49 (37-57) 4% (41-58)

EEESL
SAPST 50 EE
SOFA 82



Population

M##
128

P&f
123

Admisslon category
Madical 186 (74) a2 (75) 04 (73)
Emergency surgery 60 (24) 29 (24) 31 (24)
scheduled surgery 5(2) 2 (2) 3(2)
Main surgical procedures
Cardiac 50 (20) 25 (20) 25 (20)
Abdominal 13 (5) S (4) 8 (6)
Other surgery or trauma 6 (2) 2 (2) 4 (3)
Main reason for ICU admission
Acute respiratory fallura 102 (40) 48 (39) 54 (41)
septic shock 85 (34) 37 (31) 48 (37)
Cardiogenic shock 38 (15) 21 (17) 17 (13)
Coma 25 (10) 15 (12) 10 (8)
ACUte pancreatitis 14 (6) 7 (6) 7 (6)
Duration of 1CU stay prior to Inclusion, median (IQR), d 10 (7-16) 11 (7-17) 10 (7-15)
Varlables assessed at Inclusion
SOFA score, median (IQR)° 8 (6-11) 8 (5-12) 8 (6-11)
Candida score, median (1QR) 3 (2-4) 3 (2.5-4) 3 (2-4)
No. of positive colonization sites, median (IQR) 3 (2-4) 3 (2-4) 3 (2-4)
Epineghrine or norepinephrine use 141 (56) 70 (57) 71 (56)
Dialysis or hemafiltration 82 (33) 42 (34) 40 (31)
Parenteral nutrition 65 (26) 30 (24) 35 (27)




Fungal colonization and biomarkers

Placebo  Micafungin Total

Body sites N=123 N=128 N=251
Number of sites sampled (max 7)

Median (IQR) 5(4:5) 5(:5) 5(4:5)
Number of sites colonized (max 7)

Median (IQR) 3(2:4) 3(2:4) 3(2:4)
Tracheal (n (%)) 99 (80.5) 102(79.7) 201 (80.1)
Oropharyngeal (n (%)) 101 (82.1) 98 (76.6) 199 (79.3)
Rectal (n (%)) 74 (60.2) 81(63.3 155 (61.8)
Skin (n (%)) 62 (50.4) 58(45.3) 120 (47.8)
Urine (n (%)) 40 (32.5) 41 (32) 81 (32.3)
Other sites (n (%0)) 22 (17.9) 16(12.5) 38 (15.1)

Candida score at inclusion no,% 3(2;4) 3(2.5; 4) 3(2;4)

Colonization index>0.5 no,% 99 (81) 101 (79) 200(80)

Corected colonization index>0.4 80 (65) 76 (60) 156 (63)

BD-Glucan > 80 pg/ml no,(%) 84 (68) 91(71) 175 (70)

BD glucan > 250 pg/ml no,(%) 25 (20) 21 (16) 46 (18)




Primary endpoints

Figure 2. Comparison of Fungal Infection-Free Survival at Day 28 in the Modified Intent-to-Treat Population and in Predefined Subgroups

Micafungin Placebo

Survivedat  Total Survived at  Total Hazard Ratio Favors : Favors

Day 28, No.  No. Day 28, No. No. (95% CI) Placebo | Micafungin P Value
All patients 87 128 74 123 1.35(0.87-2.08) —-— .18

SOFA score

BEEM > D2 U C28AERR LEEIS

=hHO7>F> 8% 87/128 (68.0%) vs JS5tzhEF 74/123 (60.2%)
p=0.18 BEERXUL

orrected colonization index 20.4° . 0.87-2.6 i .
Candida score =23 64 96 47 85 1.37 (0.83-2.27) H— 21
(1-3)-B-D-glucan, pg/mL¢
>250 14 21 14 25 1.52 (0.47-5.00) L .48
>80 58 91 47 84 1.41 (0.85-2.33) H—E .19
<80 29 37 27 39 0.98 (0.30-2.94) % .97
T T T T 1T 1T f T T T 1
0.2 1.0 5.0
Hazard Ratio (95% Cl)
All analyses are stratified by center and adjusted on parameters imbalanced colonized sites divided by the number of sites sampled.
between groups (ie, diabetes and body mass index). ¢ Candida score (range, 0-5) items are surgical admission (1 point), severe sepsis
@ Colonization index (range, O-1) indicates the number of positive sites (2 points), multiple sites positive with Candida species (1 point), and parenteral
colonized with Candida divided by the number of sites sampled. nutrition (1 point).

b Corrected colonization index (range, O-1) indicates the number of heavily SOFA indicates Sequential Organ Failure Assessment.




Subgroup analysis (Primary endopoints)

Figure 2. Comparison of Fungal Infection-Free Survival at Day 28 in the Modified Intent-to-Treat Population and in Predefined Subgroups

Micafungin Placebo
Survivedat  Total Survived at  Total Hazard Ratio Favors : Favors
Day 28, No.  No. Day 28, No. No. (95% CI) Placebo | Micafungin P Value

87 128 74 123 135 (0.87-2. : 18
SOFA score :
<8 1.11(0.53-2.33)
>8 1.69(0.96-2.94)
Admission category
Surgical 1.56 (0.67-3.70)
Medical ) 1.43 (0.83-2.50)
Colonization index >0.5° 1.35(0.84-2.17)
Corrected colonization index >0.4b 1.52 (0.87-2.63)
Candida score =23 1.37 (0.83-2.27)
(1-3)-B-D-glucan, pg/mL¢
>250 1.52(0.47-5.00)
>80 1.41(0.85-2.33)
<80 0.98 (0.30-2.94)

SEE (SOFAXY7) . ihiBEBEBEMNE DN\ Colonization ihdex\
CandidaX377. B- Dg)lxjj/'f_ﬁ ‘C‘subgroupﬁﬂﬁu'b =AU,

colonlzed W|th Candlda d|V|ded by the number of sites sampled nutrition (1 point).

b Corrected colonization index (range, O-1) indicates the number of heavily SOFA indicates Sequential Organ Failure Assessment.
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Figure 3. Comparison of Survival at Day 28 in the Modified Intent-to-Treat Population and in Predefined Subgroups

Micafungin Placeba
Survivedat  Total Survivedat  Total Hazard Ratio Favors | Favors
Day 28, No.  No. Day 28, No. Nao. (95% CI) Macebo : Micafungin P Value
All patients 90 128 86 123 1.04 (0.64-1.67) —I— BB
SOFA score
=8 c3 EE 8 B 0.79 {0-32-1.95) - — 462
>B 37 b2 28 55 1.28(0.71-2.27) - A2
Admission category
Surgical 13 34 23 31 0.97 (D.36-2.63) l 96
Madical 67 o4 63 92 1.23 (069-2.22) _ A8
Colonization index =0.57 70 101 70 99 0.93 (0.54-1.59) = T8
Corrected colonization index =040 54 76 1 80 1.02 (D.56-1.89) I 4
Candida score 23 66 96 58 85 0.95 (0.55-1.67) I BT
{1-3)-B-D-glucan, pg/mLE
=250 14 21 17 25 0.96 (0.27-3.33) I 05
=B 61 91 58 B4  0.98 (0.55-1.75) % 96
=80 29 37 28 19 0.85 (D_27-2.63) & TB

£EH. su b-g rou pﬁﬂ‘ﬁ THEBERERU > Hazard R:'.r.li]-:l (95% C1) -




Proven Fungal Infection

NO. (%)
All Patlents Micafungin Placebo Absolute Difference
(N=251) (n = 128) (n=123) (95%CI)
Mo. of Invasive fungal Infections
from Inclusion to day 28"
=1 27 (11) 12 (9) 15 (12) 282 (-5.0 t0 10.8)
2 3 (1) 0 3(2) 244 (-0.9 t0 6.9)
Invasive fungal Infections by spacles 12 (5) g8 (6) 4(3 3.00 (-2.7tD8.9)
at Inclusion
Candida albicans 7 (50) 4 (44) 3 (60) 15.6 (-31.3 t0 53.7)
Candida glabrata 5 (36) 4 (44) 1 (20) 24.4 (-25.1t0 57.7)
Candida tropicalls 1(7) 0 1 (20) 20.0 (-14.1 t0 62.5)
Aspergillus fumigatus 1(7) 1{11) 0 11.0(-36.2 th 82.4)
Mo. of Invasive fungal Infections
at follow-up (day 28)"
=1° 19 (8 4(3 15 {12 0.1 (2.5t0 16.3
2 2 (1) 0 2(2) 1.6 (-1.5 to 5.7) Eﬂ;‘_ﬂb h (c.%ﬁj_ (c_ ,E.ﬁ'é

Imvasive fungal Infections by specles

Candida albicans 13 (59 3 (75) 10(55)  10.4 (-29.7 to 49.4) T EEIE & 20T gn
Candida glabrata 2 (9) 0 2 (9) 11.1 {-38.5 to 32.8) T= ,u% (. ﬁ =(C j

Candida parapsilosls 3 (14 0 3 (14 16.7 (-33.5 to 39.2 — » = -
parp - 4 { ' StERBECE D

Candida Inconsplcua 1 (4) 1 {25) 0 5.0 (-2.0 to 69.9)

Trichosporon® 2 [9) 0 2 (11) 11.1 {-38.5 to 32.8)

Aspergillus fumigatus 1 (4.5) 0 1 {&) 5.6 (—43.7 t0 25.8)
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Product-Limit Survival Estimates

1.0

— Micafungin
Placebo

0.8

|

0.5

Survival probability
0.4

0.3

0.2

0.1

[ | | | | | I I T |
0 10 20 30 40 50 60 70 80 90

Days after randomization
No. at risk Y =

Micafungin 128 108 a7 a7 85 a0 [k T2 70 60
Placebo 123 109 94 83 78 75 74 70 66 53
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Total  Placebo Micafungin p

(n=251) (n=123) (n=128)

Number of days without organ failure at day
28 - median (IQR) (Days)

SOFA score day 28% - median (IQR)
Evolution of the SOFA score between 0 and
day 28 - median (IQR)**
Ventilatory-acquired pneumonia - no (%)

8 (0:23) 6 (0;22) 14 (0;24)
4(2-12) 4(2-13) 4(1-12)
-3 (-633) -2 (-6:3) -4 (-751)

86 (34) 39(32) 47 (37)

0.42

0.61

0.16

0.43
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o
= "__ — Micafungin T
™ " Placebo
— - =F
E & -
g
=
E = [ 1§ - [ »
= - o . - e .
] el [ P T — i
3
o L1
i - o = =
D —
T | T |
0 3 T 14 28
Days after randomizabion
Mo, &t nsk
Micatungin 118 116 112 110 101
Placebo 116 115 113 108 o2

(*) p=0.97, given by the generalized estimating equation model for compansons between

groups.
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