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MORTALITYASSOCIATED WITH

INVASIVE ASPERGILLOSIS
Linetal. Clin Infect Dis 2001:32:358
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I ASPERGILLOSIS: A SEVERE DISEASE IN
SEVERELY ILL PATIENTS

223 cases
100 over 8 years
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@‘ﬁ%&c VORICONAZOLE VERSUS AMFOTERICIN B IN
\ INVASIVE ASPERGILLOSIS: SURVIVAL
Herbrecht et al N Engl J Med 2002; 347:408-415
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— HIGH VERSUS STANDARD DOSE AMBISOME

FOR INVASIVE MOULD INFECTIONS
Cornely et al. Clin Infect Dis 2007; 44:1289-1297

AmBisome 201 AmBisome
10 mg/kg x 14 proven & probable 3 mg/kg/day
followed by | RBUEEVCRNLITL BT {STeld o]y 5

3 mg/kg/day

End of treatment
Favorable response

igf’/) Survivors
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DATA??
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THE CLINICAL TRIAL AS GUIDANCE FOR
DAILY PRACTICE

PRACTICE
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DIFFICULTIES IN THE ASSESSMENT OF
TREATMENT OF INVASIVE FUNGAL DISEASE

Clinical practice Clinical trials Statistics
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DIFFICULTIES IN THE ASSESSMENT OF
TREATMENT OF INVASIVE FUNGAL DISEASE

Clinical practice Clinical trials Statistics

WEAK SPOTS
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DIFFICULTIES IN THE ASSESSMENT OF
TREATMENT OF INVASIVE FUNGAL DISEASE

Clinical practice Clinical trials Statistics

WEAK SPOTS

TRIAL POPULATION
CRITERIA FOR ASSESSMENT

STUDY DESIGN
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DIFFICULTIES IN THE ASSESSMENT OF
TREATMENT OF INVASIVE FUNGAL DISEASE

Clinical practice Clinical trials Statistics
WEAK SPOTS
CLINICIAN STATISTICIAN

TRIAL POPULATION
CRITERIA FOR ASSESSMENT

STUDY DESIGN
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DIFFICULTIES IN THE ASSESSMENT OF
TREATMENT OF INVASIVE FUNGAL DISEASE

Clinical practice Statistics

CLINICIAN STATISTICIAN
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CHANGING ROLE OF
THE STATISTICIAN

Can I be of
any help??

CLINICIAN

STATISTICIAN
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ANGING ROLE OF
TATISTICIAN

No!!! You got it wrong!
It is not ‘superior’ or
‘inferior’

It is "Not non-inferior”

%

CLINICIAN

STATISTICIAN
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CONFLICT OF SCIENCE AND CLINICAL CARE ‘

&
._«",_\ . trial data

clinician

statistician

expert
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CLINICAL TRIAL AS PROOF OF THE PRINCIPLE
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DIFFICULTIES IN THE ASSESSMENT OF
TREATMENT OF INVASIVE FUNGAL DISEASE

Clinical trials

WEAK SPOTS

TRIAL POPULATION
CRITERIA FOR ASSESSMENT

STUDY DESIGN
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PREREQUISITES TO INTERPRETE
CLINICAL TRIAL DATA

TRIAL POPULATION

CRITERIA FOR OUTCOME STUDY DESIGN
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PREREQUISITES TO INTERPRETE
CLINICAL TRIAL DATA

TRIAL POPULATION

IN- /EXCLUSION
CRITERIA

DEFINITION
OF DISEASE

CRITERIA FOR OUTCOME STUDY DESIGN
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PREREQUISITES TO INTERPRETE
CLINICAL TRIAL DATA

TRIAL POPULATION

IN- /EXCLUSION
CRITERIA

DEFINITION
OF DISEASE

CRITERIA FOR OUTCOME STUDY DESIGN
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POTENTIAL IMPACT IN/EXCLUSION
CRITERIA ON A TRIAL POPULATION
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DIAGNOSIS OF A FUNGUS \

Invasive fungus 4% iIn trials !!
O @ O
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PREREQUISITES TO INTERPRETE
CLINICAL TRIAL DATA

TRIAL POPULATION

IN- /EXCLUSION
CRITERIA

DEFINITION
OF DISEASE

CRITERIA FOR OUTCOME STUDY DESIGN




_ umc &) stradboud

PREREQUISITES TO INTERPRETE
CLINICAL TRIAL DATA

TRIAL POPULATION

IN- /EXCLUSION
CRITERIA

DEFINITION
OF DISEASE

CRITERIA FOR OUTCOME STUDY DESIGN
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PREREQUISITES TO INTERPRETE
CLINICAL TRIAL DATA

TRIAL POPULATION

CRITERIA FOR OUTCOME STUDY DESIGN
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PREREQUISITES TO INTERPRETE
CLINICAL TRIAL DATA

TRIAL POPULATION

CRITERIA FOR OUTCOME STUDY DESIGN
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SUCCESS - FAILURE
@@

PATIENT | DISEASE |

keep alive efficacy

8 DOCTOR ;¥
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JUDGEMENT OF INTERVENTION

STRATEGIC TRIAL ---------- versus -------- DRUG TRIAL

SEAS
PATIENT | _ DISEASE

keep alive efficacy

]
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PARAMETERS FOR JUDGEMENT

STRATEGIC TRIAL --------- versuys -=------- DRUG TRIAL
-survival -regression
-costs
-quality of life

-toxicity,

tolerance
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JUDGEMENT OF INTERVENTION

STRATEGIC TRIAL ---------- versus -------- DRUG TRIAL

DISEASE

efficacy
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RESPONSE CLINICAL TRIALS
Segal et al. Clin Infect Dis 2008;47: in press

~ v Complete response .,

e SUCCESSFUL . v

v'Partial response
v'Stable J&Y

v'Progression s l
v'Death

e FAILURE 45y

« NON-EVALUABLE: ¥ Indeterminate ?

| (conflicting data)
]
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RESPONSE CLINICAL TRIALS
Segal et al. Clin Infect Dis 2008;47: in press

- v Complete response .,

e SUCCESSFUL . v

v'Partial response
v'Stable W |

v'Progression 4 1
v'Death

e FAILURE 45y
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TRIAL PARAMETERS FOR SUCCESS

*defervescence
*normalization related signs & symptoms
*fungus-related mortality (autopsy)
*eradication/prevention of organism
(few positive cultures - surrogates)

*completion of therapy course
*overall survival

(at EOT, day 10, 30, 60, 90, 120??)
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JUDGEMENT OF INTERVENTION

STRATEGIC TRIAL ---------- versus -------- DRUG TRIAL

keep alive

]
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TRIAL PARAMETERS FOR SUCCESS

*defervescence
*normalization related signs & symptoms
*fungus-related mortality

*eradication/prevention of organism

*completion of therapy course
*overall survival
(at EOT, day 10, 30, 60, 90, 120??)
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CLINICIAN’S APPRECIATION OF SUCCESS

*defervescence

*normalization related signs & symptoms

* survival
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CLINICIAN’S APPRECIATION OF SUCCESS

*defervescence

*MORBIDITY

*fungus-related mortality
*eradication/prevention of organism

*completion of therapy course
*MORTALITY
(at EOT, day 10, 30, 60, 90, 120??)
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PREREQUISITES TO INTERPRETE
CLINICAL TRIAL DATA

TRIAL POPULATION

CRITERIA FOR OUTCOME STUDY DESIGN
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PREREQUISITES TO INTERPRETE
CLINICAL TRIAL DATA

TRIAL POPULATION

CRITERIA FOR OUTCOME STUDY DESIGN
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MAIN MOTIVATION FOR TRIALS

effectiviness / safety of
a strategy

I community |

ORGANISMS -- CLINICAL SYNDROMES‘

effectiviness / safety of
a hew drug

(vs established one)
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STRATEGIC TRIAL as a DRUG-EFFICACY TRIAL
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- POSACONAZOLE vs AZOLES AS PROPHYLAXIS

IN MYELOID MALIGNANCIES
Cornely et al. N Engl J Med 2007; 356:348-359

Randomized; AML, MDS 12 weeks

AZOLES POSACONAZOLE
400 mg/day iv/po 200 mg/day tid

n =298 n =304
INVASIVE FUNGUS 8% 2% \
ASPERGILLOSIS 7% 1%

FATALFUNGUS 5% 3%

SERIOUS ADVERSE EVENTS 2% 6%
]
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start

start

PUTATIVE ANTIFUNGAL STRATEGY ‘

PROPHYLAXIS EMPIRICAL (PRE-EMPTIVE)
THERAPY

End of treatment ‘
episode

ULLMANN — CORNELY REPORTS

End of treatment
> Aspergillosis

P E T >Fungal death
»O0verall mortality

DIAGNOSTICS
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DEATH AS A PARAMETER OF OUTCOME

DEATH AND SURVIVAL DEPEND ON
*TREATMENT UNDERLYING DISEASE
e TREATMENT OF COMPLICATIONS
INCLUDING INFECTIONS

SURVIVAL OF INFECTIONS DEPENDS ON
eEARLY DIAGNOSIS
eTIMELY INTERVENTION
SELECTION OF ADEQUATE ANTI-INFECTIVES

DEATH AND SURVIVAL ARE '‘ENDPOINTS’ OF
A COMPLETE STRATEGY DURING THE RISK EPISODE
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- POSACONAZOLE ASPERGILLOSIS

PROPHYLAXIS STUDIES (2)
Cornely et al - Ullmann et al. N Engl J Med 2007

ULLMANN — CORNELY STUDIES

End of treatment
> Aspergillosis

start

»>»Fungal death
»0verall mortality

Lo DIAGNOSIICS? o

+ End of treatment
S ?2E? >Aspergillosis
g »Fungal death
> DIAGNOSTICS? »Overall mortality
]
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- POSACONAZOLE ASPERGILLOSIS

PROPHYLAXIS STUDIES (3)
Cornely et al - Ullmann et al. N Engl J Med 2007

ULLMANN — CORNELY AS DRUG STUDIES

End of treatment

E treatment l > Aspergillosis
@ >Fungal death
»Overall mortality
fixed diagnostics |
v End of treatment
g FLU treatment l >Aspergillosis

»Fungal death
»Overall mortality

fixed diagnostics |
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- POSACONAZOLE ASPERGILLOSIS

PROPHYLAXIS STUDIES (4)
Cornely et al - Ullmann et al. N Engl J Med 2007

ULLMANN — CORNELY AS STRATEGIC STUDIES
End of treatment

E protocol dictated [ 2.3 S HE
[ start of treatment | PSATYEIN: (13)
. - - »Overall mortality
fixed diagnostics |
. End of treatment
= NO start treatment at B PP [P
v | DRUG perceived need >Fungal death

»Overall mortality

fixed diagnostics |
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STRATEGIC TRIAL as a DRUG-EFFICACY TRIAL
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iNe

PROPHYLAXIS EMPIRICAL THERAPY

POSA
CONAZOLE
CASPO
FUNGIN
LIPOSOMAL

AMPHO B
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WHAT?

The best choice is always the most effective
agent against a given pathogen

-independent of strategy
(prophylaxis, empirical, etc)

-selection may be influenced by inconveniences
(formulation, tolerance, interactions, price)
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POSACONAZOLE RESULTS
FIRST LINE TREATMENT ASPERGILLOSIS

4 N




_ UMC a%} St Radboud
SALVAGE FOR INVASIVE ASPERGILLOSIS

Refractory / intolerant amphotericin B

posaconazole ampho B caspofungin ‘totocidafun’
n=107 lipid complex n=146 N=XXX

— T —
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KEY POINTS IN THE ASSESSMENT OF RESCUE STUDIES

e entry criteria

e course of underlying disease

e concurrent medication

e carry-over effect previous antifungals
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KEY POINTS IN THE ASSESSMENT OF RESCUE STUDIES

e entry criteria

e course of underlying disease

e concurrent medication

o carry-over effect previous antifungals
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WEAK SPOTS OF SALVAGE TRIALS IN
INVASIVE FUNGAL DISEASE

“"REFRACTORY TO OR INTOLERANT OF...”

MIXED POPULATION WITH:

eSubjective entry criteria

eLess sick patients with oral compounds

eCarry-over effect of previous antifungals
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CASES FOR RESCUE?

INTOLERANT:
OBJECTIVELY VERIFIABLE ORGAN TOXICITY

SUBJECTIVE INTOLERABILITY

REFRACTORY :
NO RESPONSE, STABLE
PROGRESSION
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FAILURES? creatinine renal
increase failure

INTOLERANT: tOXIC.I vy
potassium

OBJECTIVELY VERIFIABLE ORG)  jeyels -ITY

SUBJECTIVE INTOLERABILITY

a single
shiver hyperpyi

intolerance
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CASES FOR RESCUE?

INTOLERANT:
OBJECTIVELY VERIFIABLE ORGAN TOXICITY

SUBJECTIVE INTOLERABILITY

REFRACTORY :
NO RESPONSE, STABLE
PROGRESSION
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CASES FOR RESCUE?

Iife-threatk

progresss 5
REFRACTORY : " _‘
NO RESPONSE, STABLE

PROGRESSION
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EVOLUTION OF CT-LESIONS DUE TO

PULMONARY ASPERGILLOSIS
Brodoefel et al. Am J Radiol 2006; 187:404-413.
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LUNGLESIONS vs GALACTOMANNAN AS

PARAMETERS FOR INVASIVE ASPERGILLOSIS
Micelli et al. Cancer2007; 110:112-120

19 patients recovering
from neutropenia

|
|

no change antifungals

19 galactomannan
normalization

16 recovery

N

3 unrelated death
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'E COURSE OF B-D-GLUCAN TO MONITOR

THERAPY OF INVASIVE FUNGAL INFECTIONS
Senn et al. Clin Infect Dis 2008;46:878-885

95 patients treated for acute leukemia
190 neutropenic episodes

B-D-glucan
pg/ml Response

No response
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KEY POINTS IN THE ASSESSMENT OF RESCUE STUDIES

e entry criteria

e course of underlying disease

e concurrent medication

o carry-over effect previous antifungals
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I I MULTIVARIATE ANALYSIS
PROGNOSIS FACTORS IN 223 PATIENTS

100
80-

Non-progressive

)
o= cancer: 58%
o .
© 60-
P -
Z  40-
53) .
20+ ~
. Progressive cancer: 19%
0

0 2 4 6 8 10 12
Time (weeks)
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CONSIDERATIONS ON THE EXPLORATION OF
COMBINATION THERAPY
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CONSIDERATIONS ON THE EVALUATION OF A
GIVEN DRUG
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CONSIDERATIONS ON THE EVALUATION OF A
GIVEN DRUG

-,nnn.\s.nn.sﬂ?.ﬁn;sn -3

Sy
;\-«-v.n:a.e-v.u

R ARA
TIaTarATIiey
SITEREITETIIINIE ETiTaR TR aaTineY

I :.v..‘:.‘:.‘27575-,515»:.\s.nn.sﬁ-»:{-.vn»n,

L__;z,3_‘3;3;3_‘:.,s,»,-»;-,n_\»:,_\s_np.spz.\pg.\zn
c-'.eiczeZ:ZfoEciﬂca.etuﬂ.ﬂﬂ.ﬂciftﬁezﬁf‘iﬂ

:2:«.:;r?.\-tcieiczezﬁf‘éﬂcxftcietﬁfz-ﬂ«f«i{tﬁe&k{‘iﬂ

3.51:3;3:3;3.‘:.‘»153;3:3;3::.\»:rsz.sz:z.\?yz.‘::»7:2;1:3}3:3.\3»:»1:3.\3:3}3»

response

S
s‘s~s\sLs‘s‘s~;‘sL;‘s—s~s‘::‘5‘s~;‘>L;‘sms‘s‘sL;‘s~;‘sLs\sL::‘s‘sL;‘s~rs-s~s‘s‘s‘sm;‘s~».ws‘,

S Sty i S faTas
L
L e L e L L R e e e e R B 55.5
RS

B e

SIETE <3 %3 2 73 33
'.fﬁ.‘ﬂ.f*.‘-;f4.f{f(.\':fﬂ.f{iJ.f-{.i4fq.s’(\'E.fs:fﬂ.f{‘J.f4.f{ff.)’:f#.fﬁ.‘J.f-{.‘4fq_f(fE.\'s:fﬂ.f*.iJ.f-r.i4fq.)’:\'E.f1‘ﬂ.f*.‘-;f4.f{f(.\':fﬂ.fﬁ.‘J.f-{.i{fq_s’u’gﬁ.ﬁ.ﬂ.ﬁ.ﬂ.fzﬂ.ﬂ.

(EETRTELTALS 332
e B ] Sy & e e

RS L e e TEER: % 23 23T RS L A A e
ErtTET e R R T5L3TH 3 £ et tit et ertataditatitaes:

st e ol . : L ¥ 8 - e R

SEEERERT : s f%f,,,,,.,,,,,. z ,.,,,.,,,,,,,,5:2.:5:2.:3:,,5,,
A-.\»:.ﬁ.ﬂrsz.s'rn.\'.-::.\»::»z:z.\pg.\»:.\s.ﬂrn.snz.\'.-:'.-.\»tnnﬂnn.\'.-: 5 AR as »7:»'::}.\»:.\»:rs»nz.\'.-::-.\»:n.ﬂr:»
_.}?}{éééé}}?-\"{&?igé}“'ggééé}?x" 2 oK X g:g oz

T, rr -:'».sz:3.s3:3.\3:::s.‘5s'».s1:3;3:3;3.‘::'».szs3.s3:3.\3:3.\3.s:rs'».sz:3.\3:3;3.‘::s.s5s'»;'r:'t;'e::.\s.s::7.s5:3.s3:3.\3:3:s.s5s'».s1:3.\3:3.\3.‘::'».szs3;3:3.\3:3.\s.‘:r.s'».sz:3.\3:3.\3.‘:.‘»59;1:3.\3:3.\3:3 e
-'.ciftﬁﬁezdﬂfEfEcEeEﬁeZ{ZfZﬂcifiﬁehzdﬂfe.\'-'.cEft:IeZ:ZfZﬂcE\'EcifE:ZeZiEf?.ﬂcE\'t:IeZ:Z:Zﬂf?.ficifiﬁezﬁf‘iﬂcifiﬁetﬁd-:iﬂ.ﬂcEft:IeZ{ZfZ:EcEfEcifE:ZeZ{Zf?.ﬂcEft:IeE:Z:Zﬂf?.ftcifiﬁezﬁftﬂciftﬁet&d-:tf?.ficiftﬁezﬁf‘c:a

dia nosis 3 months




_ UMC af%* St Radboud
CORDYCEPS UNITARIUS |

©L. Gilbert UT Austin




1

N
U

response

UMC {57! St Radboud

et

MORE MONEY THAN SENSE?

iR i
S ey

e, ‘Fi-"i'{-"i'i‘ir“} R

e S T S Py

NOSIS

R
i
finaaas
fif?f%f?"ifiééfifﬁfﬁ
Summmamiaa
f?'2'2'3'?‘?‘?‘?'?‘2'3‘2'2‘?
danssindnnang
e

3_.-‘.‘_h:3:z:3;3:__:»1:3}3:}.\3:3}3»

; i?‘g‘2‘2"2‘2‘2‘?‘3‘?‘2‘2‘2‘?&'&‘?

3!33222323333
SEirletetit ettt
5!- i-‘!- i-g"{-"i‘i‘ir“} i-‘S

i
s:ssﬁ;ﬁss:ssss‘s’“ﬁ‘!‘s”
S

s

‘S$i-
NITETE 'k} }5 J!- 1'} } }5
dl u c L s =
g 2 2 BT R TS AT LT h
e
r.;-}-_&iSHHHEHHSHHHSSHEHH
R n T ek 'I- 5‘5“}'5-“5"{- '5 5 5
R SR

?‘2gAsl.gr.é:$:;:‘?_ﬁ;&s&$r.sl.g:Ec‘tc;:‘?_ﬁgAs&$l.il.$t;:‘tcg&sﬁgkscgr.ic‘tcgc‘tﬁgn

Ty e T ST e T e ST LT e
$"S"’$"E"'$”S’$‘$‘$"$‘3"$’i"S"S’S‘$"S"$"E"’$’S’i’i‘i’i’i’i’i’i’i’i‘i‘
i 252:2}2:353:3:‘;

R

e . & e
'i-"5f‘i-f‘i‘5‘ir‘5‘5-‘5‘1-"5‘5‘5‘$‘5-‘5'¥“}‘ & 3 ] SETRILTSTRY L Shnirhelriole vy ir 3 i-“i‘{-"!‘i‘i
S 3 S35y

.dﬂ.*ch?iﬁ?i?ifﬁhﬁ-ﬂ;?-?"E‘- £ass { I 3¢ ] TATATRrLe S3TLELITY *'2'?‘7E‘-§-{-{-¢-€- The E

S ) B oo e £y3Yacardozain c

SRR Jir_!‘}ai-z‘h‘i-:‘hf

5§:i"@ii;:‘-’S’i:S:$:S"$"E"'$”S‘$‘$‘S"$"i"$*E"S"S’S‘$"S"$"i"$’S’g’i‘s’s’i’i’i’t’i’i‘i’a £53 ’!‘-’S’S‘S‘i’i’i’i‘i’i’ . s:s‘

SR
et sty S s -s=i-r-s=-5rsfs\'s-¢-x-fi-!-sf-:-ﬁsfs\'s‘i-fi-ﬁx-fﬁﬁ;rs s s -x- i-¢-s=-;r-s=s
S e s s B s e ::»3.-3:3:3.\33.\ 335 S R e STiiny ey sy

‘,a e e e L e e u ¥ i& .

e 5
! iR

Shnnnniai e 8
e-.HHHHHHSSHHSHSHHHSS } E i
SR -sf-sfs‘sfs-‘-x-'i-‘-;‘-:-f-sfs's‘1-‘i-‘-x-'i-f-sf-:-fs‘sfs‘-x-'i-‘-;‘-:-f-sfsfs".fi-‘-x-'x-f-sf-:-fsfs's‘-x-fi-‘-;'s-f-sf-sfs‘sfs-‘-x-'i-‘-;‘-:-f-sfs's‘i-fi-‘s'i-f-sf-:-fsfs
Feasae it .-:-:3:3:-:.\3 e Oy e LS e e L e e
f-:ﬂ(cfu-.f*.fxf-:r-:f{c‘:ff.fEc2{2fEfEﬂf{f«-.fuxr-:f-:r-;ﬂfe.fnr.c-.fx.:4:f-:r-:rg:ue.fnr.eIfx.f-:rtﬂﬂﬂa.ﬂ.ﬂf-:r-:r« e.ftcifiﬁrtr‘r e e L e LA AR LA LE AR CR L fsf‘}f;{;fgfgfsf

Si3TieRiTinin

Ry STy

2
s s‘s‘s*s’s*s*s’s;g:$‘s:s;s’s*s’s’s‘sgs%%*s’s3s*s*$‘s’s*s’s*s*s*s‘s:s‘s:s;s’s’s‘s‘s‘s‘s*s’s*s*s*s‘s‘$‘s’s*s’s*;’s’s‘s‘s*s’s*s’s’s‘s‘$‘s’s*s’s*s*s*s;s:s‘s’s*s;s_;s’s:s;s‘s*s;s;s*s’s‘s‘$‘s’s*s’s*s’s’s‘s‘s*s’s*s’s’s‘s‘ﬁs%*s’s’s’?s‘s‘s‘

S T e S P A T A 5‘5“}‘2“5’{-"‘5 a

e N e T e B TR A AT

3 months




_ UMC ?%* St Radboud
KEY POINTS IN THE ASSESSMENT OF RESCUE STUDIES

e entry criteria

e course of underlying disease

e concurrent medication

o carry-over effect previous antifungals
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I I CORTICOSTEROIDS AND SURVIVAL
OF ASPERGILLOSIS IN HSCT

Cordonnier et al. Clin Infect Dis 2006;42:955-963
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THE TRUE MERITS OF A SALVAGE THERAPY
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SALVAGE.........

A salvage study is, as per definition,
a strategy study

and NOT suited for

assessment of drug efficacy
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FATE OF MANY A CLINICAL TRIAL
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