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Why Controversies

1. Absence of evidence
— Absence of evidence # Evidence of absence

2. Quality of evidence
3. Efficacy vs. Effectiveness



Risk factors

Early diagnostic test

Positive culture results

Preventive Starting antifungal Decision to Treatment after
administration of in high-risk pts with  treat is based diagnosis is

a drug without clinical signs & on an early confirmed
attributable signsor  symptoms, but diagnostic test

symptoms without micro

documentation



Outline

1. Prophylaxis: universal, targeted, or none?
2. Empiric treatment: when, how?

3. Targeted treatment: What are the options?



IFI Following SOT: Cumulative Incidence
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Pappas PG, et al. Clin Infect Dis. 2010; 50:1101-1111.



Table 1
Epidemiology of invasive fungal infection in solid organ transplant recipients

Organ Transplanted IFls_i

rder of Decreasing Frequency

Kidney andida >\Crypto > Aspergillus > Endemic mycoses > Molds > PJP
Liver Candida > Aspergillus > Crypto > Endemic mycoses > Molds > PJP
Pancreas Candida > Er\demic mycoses > Aspergillus = Crypto > Molds > PJP
Lung Aspergfﬂus },Candfda > Molds > Crypto > PJP > Endemic mycoses
Heart Candida > A/pergfh‘us > Molds > Crypto > Endemic mycoses > PJP

Small bowel \\Candida ::-Zrypm > Aspergillus > Endemic mycoses > Molds > PJP

Data from: Pappas PG, et al. Clin Infect Dis. 2010; 50:1101-1111.



PROPHYLAXIS



Antifungal Prophylaxis: Problems

Cost

Overtreatment

Toxicity

Drug interactions
Antifungal resistance
Interferes with biomarkers
Breakthrough IFD

Survival benefit?

Goodman. NEJM, 1992
Cornelly NEJM, 2007



Prophylaxis: Cochrane Review

* Fluconazole significantly reduced risk of
proven IFls in liver tx recipients compared
with placebo or non-absorbable antifungals
(RR 0.28, 95% Cl 0.23 t0 0.57)

— NNT to prevent 1 IFl

* 14 (intermediate risk)
* 6 (high risk)

* No mortality benefit (RR 0.84, 95% Cl 0.54 to
1.30

Cochrane Database of Systematic Reviews
19 JUL 2004 DOI: 10.1002/14651858.CD004291.pub2
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD004291.pub2/full#CD004291-fig-00102
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Antifungals for preventing IFl in SOT recipients
PROVEN IFI

Review: Anfiingal agenk for prevening wngal intecions in sdid ongan ransplani recpients
Comparizon: 1 Syskemic anfngal agend versus placshbo’no anfungal/nonakeorbabls anilungal agsnt
Cutcome: 2 Proven invasive ingal inteciion

Sty or subgroup Anfungal Contol sl Raio Weight gk Raio
niM n'M M-H, F!andom 95% Cl M-H, Ftandcm a5% Cl
1 Fluconazcle
Lurnbreras 1906 276 a7 —— 246 % 0.50[ 0,10, 3.41 ]
Meyers 1997 oz 1724 = 9.5% 0.a5[001, 211 ]
Terrano 1965 e a7 R 10.8 % od4[001, 280]
Winzton 192 &108 24104 55.2 % 0.24[ 010, 0.57]
Subtotal (95% CI) 245 232 100.0 % 0.28[0.13,0.57]
Total events: & (Anilngal), 31 {(Contol)
Hekerogensity: Taus - 0.0; Chiz = 1,04, di =2 (P - 0.79); |* <0.0%
Teed for owerall eflect: £ = 2.49 (P - 0.00042)
2 lraconazole
Biancoiors 2002 2085 1244 .‘ 100.0 % 080044, 1.45]
Sharps 2003 25 a7 Ned esimalile
Subtotal (95% CI) 110 81 - 100.0 % 080[0.44,1.45]
Todal events: 20 (Arviungal), 12 {Control)
Heferogansity: nol applicable
Teed for owerall eflect: £ = 0.75 (P - 0.45)
% Lipoeomal amphotericin B
Tollernar 125 o4z 41 + 100.0 % 0.07 [ 000, 1.25]
Subtotal (95% CI) 43 41— 100.0 % 0.07[0.00,1.26]
Total events: O (Anilungal), & (Contol)
Hederogansity: nol applicable
Teed for owerall eflect: £ = 1.20 (P - 0.072)
4 Ketoconazole
Keogh 19@5 223 4z —.— 75.2 % 043 [ 008 213 ]
Pation 1204 1726 0/EE 24.8 % T.ET[0.32 18244 ]

Total events: 2 (Anilungal), 4 (Contol)
Heterogensity: Taus = 2.5%; Chiz = 2,55, di =1 (P =0.11); |2 -51%

L
Subtotal (95% CI) 49 88 e —— 100.0 % 1.30[ 0.08,20.41]
Teed for owerall eflect: £ = 0.19 (P - 0.25)

0.005 o 1 10 200
Favours aniingal Favours confol
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Antifungals for preventing IFl in SOT recipients
MORTALITY

Review: Anflungal agents for prevening ngal intecions in solid organ fanspland redpients
Comparison: 1 Syskmic antiungal ageni versus plasstono anfiungal nonakeorkbable aniungal agent
Cuicome: 1 Marality

Stady or subgroup Arnflangal Contal Rizk Raio Weighi Rizk Rafo
n'N n'h M-H,Randeom,253% Cl M-H, Random 953 Cl
1 Flucoeazols
Lumbreras 1906 10078 WET —— R 0.08 [ 0.42, 2.27]
Mayers 1997 &2 2iz4 —_—— 22% 243[0.70, 12.85]
Tortorano 1985 03 a7 22% oo, 293]
Winsion 1968 12108 15104, —— 0.7 % 0.77[0.38, 1.57]
Subtotal (95% CI) 245 232 - 64.2% 098[0.53,182]
Todal everite: 28 (Andlingal), 22 (Conirol)
Hekrogenety: Taus = 0.0, Chit « 385, cf =3 (P« 0.28); 12 «20%
Teat dor overall stect: 2 = 0.07 (P = 0.04)
2 Hraconazole
Biareoiors 2002 55 /44 —— 1001 % oes[0.22 3.44]
Sharpe 2003 1/285 &3T —_—t 4.9% 0.25[0.03, 1.93]
Subtotal (95% CI) 110 81 i 14.9% 058[0.18,1.85]
Todal sverts: & (Andlungal), 9 (Contal)
Hekerogiensity: Tau® = 0.01; Chis = 1.02, ci =1 (P = 0.31); |2 =1%
Test dor overall stiect: £ = 0.92 (P - 0.28)
% Lipceormal amphotkricn B
Tollemnar 1995 243 s41 — 10.2 % 0.57[0.15, 2.24]
Subtotal (95% CI) 43 L] —i—— 10.3% 057[0.15,2.24]
Todal everts: 2 (Andlungal), 5 (Contal)
Hekrogensity: nol applicakls
Test dor overall stiect: £ = 0.20 (P = 0.42)
4 Ketooonazols
Keogh 1965 1z 2/20 —_— 8% 0.43[0.04, 4.44]
Pation 1994 WG 262 - 6.7 % 202 [0, 2215]
Subtotal (95% CI) 49 88 e —— 10.5% 1.50[0.18,12.87]
Todal everits: 4 (Anilungal), 4 (Contd)
Hekrogenaity: Tauz = 1,25 Chiz = 2,23 df =1 (P = 0.14); |2 -55%
Test for overall stiect: £ = 0.27 (P - 0.71)
Total (95% CI 47 442 100.0% 0.90[0.57,1.44]
Todal everits: 41 (Andlungal), 48 (Coriral)

3

Hekrogensity: Tau® = 0.08; Chiz = 9.01, di =2 (P = 0.24); 12 =11%
Test dor overall stect: £ = 0.43 (P = 0.67)
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Prevention from infections caused by P, jiroveai with cotrimoxazole during one year preferably

Liver
transplant

Pancreas Intestine
transplant transplant

Aspergillosis Aspergillosis*
risk factors

Yes i No —»

Lung Kidney
transplant transplant

Aspergillosis*
risk factors

TARGETE

oriconazole
at least 1 year

Echinocandins
Azoles (no fluco.)
while risk exists

prophylaxis

Echinocandins
(except micafungin)
Liposomal ampho. B

while risk exists

Fluconazole
at least 4 weeks

Fluconazole
at least 2 weeks

No
prophylaxis

Fluconazole
while risk exists

ASPERGILLOSIS HIGH RISKS: *ASPERGILLOSIS HIGH FISK FACTORS IN LIVER TRANSPLANT: * CANDIDIASIS HIGH RISK FACTORS IN LIVER TRANSPLANT: TASPERGILLOSIS HIGH RISK FACTORS IN HEART TRANSPLAMT:
= Overimmunasuppression *+ Relransplant + Exiztence of maore than one episode of acute rejection * Hemodialysiz
= Acute graft rejection + Pozttrazplant renal fallure requidng dishyzis during the firs! rmonth, requiring the use of stenids or + Post surgieal re-axamination
+ Hemodlalysis + Pretransplant fulminant hepatic falure manacional antibodies + Enwironmental colonization by aspergiiius
« Initial graft dysfunction + Non-early surgical re-imtervention * Initial graft dysfunction « Disease by CMV
+ Anastomosis problems + Acute renal failure not requining dialysis
+ Posttransplant need of laparatomy P O
« Infaction by CMV * MELD >30

« Mubicokenization by eandida

Zaragosa R, et al. Rev Iberoam Micol. 2016 Oct - Dec;33(4):187-195.



EMPIRICAL TREATMENT



Empirical Micafungin Treatment

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
Day2a No No Daw28 No Mo (952 ] HIT T 8
l;;rpatienﬁ a7 128 74 123 1.35(0.87-2.08)
A'score
=8 El 66 52 68 1.11{0.53-2.33) l 78
=8 36 62 22 55 1.69(0.96-2.94) -—I— .07
Admission category
Surgical 22 34 16 il 1.56 {0.67-3.70) = .64
Medical 65 94 58 92 1.43(0.83-2.50) —-—I— .20
Colonization index =0.53 68 101 58 99 1.35(0.84-2.17) —-— 22
Corrected colonization index =0.4F 52 76 45 &0 1.52 (0.87-2.63) —-—I— A4
Candida score =3 64 96 47 85 1.37(0.83-2.27) —-—I— 21
(1-3)-B-D-glucan, pg/mLe
=250 14 21 14 25 1.52 {0.47-5.00) = A8
=80 LT 91 47 84 1.41{0.85-2.33) —l— 19
=80 29 37 27 39 0.98 (0.30-2.94) I .97

0.2 1.0 5.0
Hazard Ratio (95% CI)

Timsit JF, et al. JAMA. 2016 Oct 18;316(15):1555-1564.



TARGETED TREATMENT



Targeted Treatment Options

 Candidiasis:
— Echinocandin
— Fluconazole

* Aspergillosis:
— Voriconazole
— Amphotericin B



Isavuconazole

Extended-spectrum triazole
— Active against yeasts, moulds & dimorphic fungi

Water soluble i.v. formulation

Excellent oral bioavailability
— No food interactions

Predictable pharmacokinetics

Miceli MH, et al. Clin Infect Dis. 2015;61(10):1558-65.



SECURE Trial: Efficacy Outcomes

Isavuconazole Voriconazole Adjusted treatment
difference (95% Cl)*
All-cause mortality
ITT population 258 258
[ Day 42 all-cause mortality 48 (19%) 52 (20%) -1-0% (-7-8to 57) }
Deaths 45 (17%) 50 (19%)
Unknown survival statust 3(1%) 2 (1%)
Day 84 all-cause mortality 75 (29%) 80 (31%) -1.4% (-9-2t0 6-3)
Deaths 72 (28%) 75 (29%)
Unknown survival statust 3(1%) 5 (2%)
{ml'l_l' population 143 129 )
L Day 42 all-cause mortality 28 (20%) 30(23%) -2-6% (-12-2to 6-9) )
Day 84 all-cause mortality 43 (30%) 48 (37%) -5.5% (-16-1t0 51)
{m};l'l'l' population 123 108 )
L Day 42 all-cause mortality 23(19%) 24 (22%) -2-7%(-12-9to7-5) )
Day 84 all-cause mortality 35(28%) 39 (36%) ~-5-7% (-17-1t0 5-6)

Maertens JA, et al. Lancet 2016; 387: 760—69.



SECURE Trial: Survival

100 — —— |savuconazole
—— Voriconazole
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Treatment difference (95% Cl)
10 -1-1(-8:9to 6-7) p=0-744
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|
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Number at risk Study day

Isavuconazole 258 252 240 232 224 220 220 211 206 204 199 195 192 188 185
Voriconazole 258 253 239 233 225 220 213 206 202 199 194 192 188 182 179

Maertens JA, et al. Lancet 2016; 387: 760—69.



SECURE: Secondary Outcome

DRC-assessed response (mITT population)
Overall response at EOTS 143 129 ]
Success 50 (35%) 47 (36%) 1.6% (-9-3t0 12-6)
Complete 17 (12%) 13 (10%) -
Partial 33(23%) 34 (26%)
Failuref] 93 (65%) 82 (64%)
Stable 42 (29%) 33 (26%)
Progression G1 (36%) 49 (38%)
Clinical response at EOTS 85/137 (62%) 73/121 (60%) 0-4% (-10-6 t0 11-5)
Mycological response at EOTS 54/143 (38%) 53/129 (41%) 3-8% (-7-4to 151)
Radiological response at EOTS 41/141(29%) A2/127 (33%) 7% (-4-9t0 16-3)

Maertens JA, et al. Lancet 2016; 387: 760—69.



Conclusions

* Prophylaxis
— Risk stratification, followed by targeted
prophylaxis
— Centre-specific
* Empiric treatment
— No robust evidence to support routine use

* Targeted therapy
— Isavuconazole ?drug of the future



Thank You!
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