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\\ABLC Population

Pharmacokmeilcs INn Neonates

r invasive

e Phase Il multicenter trial, ABL
candidiasis (n=28 neonates)

e ABLC at 2.5 mg/kg/d (n=15) or 5 mg/kgid\(n=13) for a
median of 21 days

e Terminal half life = 395 hours (approx. 16 da

e Disposition of ABLC in neonates was similar to o
age groups, weight was the only factor that
Influenced clearance (not gestational age,
birthweight, age, etc)

e Mean blood concentrations did not significantly differ
from adult studies

Wurthwein G, et al. Antimicrob Agents Chemother 2005;49:5092-5098



e Pediatric patients clearance mor
(Half life 20 hrs vs. 30 hrs)

e Neonates — Vd 2-3 fold greater and more varia
(Vd falls by 3 months of age)

e Neonates — slow elimination of drug
(due to reduced hepatic enzymes and reduced GFR
— Half life 88.6 hours at birth
— Half-life 55 hours 2 weeks of life
— Consider dosing g72 hrs (wks 1-2), g48hrs (wks 3-4)

Brammer KW, Coates PE. Eur J Clin Microbiol Infect Dis 1994; 13:325-329



mworiconazole

e Elimination by Linear pharmacokinetics in children
following doses of 3 and 4 mg/kg/q12h

e Single dose, Open, two center study in UK
— 11 Children, ages 2-11 yrs (mean 5.9 yrs)

e Multiple dose, Open, 8 center, two-cohort (ages 2
— 28 children (mean age 6.4 yrs)

e Higher elimination capacity on a weight basis than do
adult healthy volunteers

Walsh TJ, et al. Antimicrob Agents Chemother 2004;48:2166-72.



mc \oriconazole

tics of pediatric

e Extrapolated plasma pharmacoki

— Pediatric dose of approx. 11 mg/kg/qI2hni
equivalent to adult dose of 4 mg/kg/ql2
and plasma concentration

— This is only valid if linear pharmacokinetics
maintained throughout full dosage range

Walsh TJ, et al. Antimicrob Agents Chemother 2004;48:2166-72.

e Correct pediatric dosing was not fully
established, but clearly higher than adult
dosing — prompted a second PK study



~ Extrapolated Voriconazole

Plasma\Ph\arm acokinetics
Dose (mg/kg) AUC (ng x himl| Crean
Pediatric
5 17,783
6 21.240
V4 24 897
8 28,453
0 32,010
10 35,567
11 39,123
12 42.680
Adult
4 38,605

Walsh TJ, et al. Antimicrob Agents Chemother 2004;48:216
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\Z”C'?edjatric Voriconazole
Pharmacokinetic Study

e Open-label study with two cohorts; 9 pati
e Ages 2-6 years, 6-12 years

— 4 mg/kg/dose then 6 mg/kg/dose

— 6 mg/kg/dose then 8 mg/kg/dose

— Each child received at least two different doses in
order, then switched to PO

e |V doses similar PK parameters within each age cohort, exc
at 8 mg/kg/dose in older age group
(34,681 vs. 25, 556 ng hr/ml)

e After oral dosing, older group also had higher mean AUC
values in both doses

Walsh TJ, et al. ICAAC 2006, Abstract M-887.



2"d Pediatric_ Voriconazole
Pharmacokinetic Study

e Even 8 mg/kg/dose, AUC (34,681) in children w
adults at 4 mg/kg/dose (42,000)

e High interpatient PK variability, but no significant diff
In the 2-6, 6-12 yrs groups except at 8 mg/kg/dose

e After oral therapy, 2-6 yrs had lower AUC and Cmax than ol
children

— Oral bioavailability (65%) less than seen in adults (96%

Walsh TJ, et al. ICAAC 2006, Abstract M-887.



mm@ Voriconazole

Pharmacokinetic Study

e EMEA-approved dosing schedule for
— Load 7 mg/kg/dose ql2h
— Continue at 7 mg/kg/dose g12h



\\Pediatric \Voriconazole

Sa@Eificacy

e Retrospective analysis of safety and-efficacy within the

compassionate release program
— Open label study; 69 children, 58 with IEh.(42 with |A)
— 23 patients with AE, 3 caused d/c voriconazol
— Most common AE was elev. transaminases,
— Complete / Partial response 45%

Walsh TJ, et al. Pediatr Infect Dis J 2002;21:240-48

e Voriconazole in 7 children with IA (mean age 5 yrs; 2-13 yr
— Hematologic malignancies, prior L-AmB for mean of 6 wk
— CR (n=2), PR (n=2), Stable (n=1), Failure (n=2)
— CR/PR coincide with recovery from neutropenia and hem.
disease remission

— Overall response rate 57%; 100-day survival 42%
Cesaro S, et al. Support Care Cancer 2003;11:722-7.



Voriconazole: Crushed or Whole Tablets

IV preparation with cyclodextrin concerns, oral
suspension unavailable in some countries

Open-label, randomized, two-way-crossover comparative
PK using 20 healthy volunteers

— Mean AUC for crushed = 9,793 ng h/ml

— Mean AUC for whole = 11,164 ng h/ml

Slightly faster time to maximum concentration‘of drughin
serum in crushed tablets (0.5 hrs vs. 1.5 hrs)

Conclusion: Crushed tablet bioavailability is equivalentio

whole tablet
=O=Crushed Tablet (n=20)
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Dodds Ashley ES, et al. Antimicrob Agents Chemother 2007;51:877-880.


http://aac.asm.org/content/vol51/issue3/images/large/zac0030763490001.jpeg

Pediatric Posaconazole

e 7 CGD patients, open-label protocol (
— 2 patients < 18 years old
— 6 proven, 1 probable IFI
— 6 complete response, 1 failure

Segal BH, et al. Clin Infect Dis 2005;40:1684-1688

e 23 zygomycosis patients, open-label studies
— 2 patients < 18 years old
— 70% success (16/23)

Greenberg RN, et al. Antimicrob Agents Chemother 2006;50:126-133



~ Pediatric Posaconazole:

Compa%ﬁwith Adult Levels

e 12 patients (8-17 yrs) from a phase.ll open-label study
— Ages: 8,10, 12, 12, 14, 15, 15, 15, 16,716, 16, 17

e 800mg/day divided as oral suspension

e Comparison: Adults (18-64 yo) with 800mg/d

Posaconazole plasma concentration (ng/ml)
Pediatric (n=12)

Mean 176
Median 579
Range 85.3 — 2,891

® Suggests posaconazole pharmacokinetics are similar in adults
and children
e Dedicated pediatric studies in development

Krishna G, et al. Antimicrob Agents Chemother 2007;51:812-818.



\N\evaedicated Pediatric

Posaconazole Pharmacokinetic Study

e Hematology / Oncology Patientswith Febrile
Neutropenia

e Dose escalation

e Attempts to determine Iif PK really is simila
adult patients

e Protocol finalized in Summer 2007



 Ppediatric Caspofungin

e Adult dosing: Load 70 mg, then 50 mg onee daily

e Eight US medical centers, enrolled 39 patients
e Patients (ages 2-17) with new-onset febrile neutropen
— Children age 2-11 yrs
— Children age 12-17 yrs
— Initial plan to use weight-based approach at 1 mg/kg/d an

— Protocol amended after first nine patients enrolled to study a
approach at 50 mg/m2/d and 70 mg/m2/d

— Max dose for any group was 70 mg/day

e PK compared two historical cohorts of adult patients
e Enrollment:
— Caspo 50 mg/m?3/d (2-11yrs): Mean 7.3 yrs (3 children from 2-
— Caspo 50 mg/m?3/d (12-17 yrs): Mean 14.0 yrs

Walsh TJ, et al. Antimicrob Agents Chemother 2005;49:4536-4545.



Caspofungin Mean Plasma
Concentration-Time Profiles

—s7— Children (1 mg/kg, n=7)
—&— Children (50 mga"mz. n=9)
—C— Adolescents (50 mg;"mz_. n=g)
—8— Adults (50 mg, n=6)
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Compared to adult patients with mucosal candidiasis
Pediatric = day 4 of therapy; Adults = day 9 of therapy

Walsh TJ, et al. Antimicrob Agents Chemother 2005;49:4536-4545.
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mﬂces in Pediatric

Caspofu\ngi Dosing

e Weight-based (1 mg/kg/d) resulted in subopti
concentrations in all children relative to adults

- AUC,,, 41-46% less (p<0.001)
- C,, 67-69% less (p<0.001)
— B-phase half-life  37% less (p=0.001)

e BSA dosing revealed adolescent and pediatric concentra
descend more rapidly than adults

al (plasma

e BSA dosing consistent across pediatric ages, but statistically
significant decreases in end-of-infusion concentrations of
caspofungin with increasing age

e Ciritical PK parameter appears to be concentration-dependent,

rather than time-dependent
Walsh TJ, et al. Antimicrob Agents Chemother 2005;49:4536-4545.



Pediatric Caspofungin

e Retrospective analysis of compassionate use
— 25 patients received at least 1 dose
— 13 documented, 8 suspected, 4 prophyl
— 13 patients were neutropenic

— All 21 patients with documented / suspected
received liposomal amphotericin B; others als
with itraconzole (n=3), voriconazole (n=3)

— Possible drug-related AEs in 3 (12%) patients
— No efficacy data presented

Franklin JA, et al. Pediatr Infect Dis J 2003;22:747-9



 pediatric Caspofungin

e Multicenter, Retrospective
e 64 patients (48/64 with hematologic malignancies)

— Proven (n=17), Probable (n=14), Possible (n=17), Empiric

therapy (n=16)

Response Proven Probable
Complete 5 3
Partial 7 4
Stable 3 3

e Empiric: 11/13 completed empiric therapy without breakthrou
e Overall survival 75% at EOT and 70% at 3 months post-EOT

Groll AH, et al. J Antimicrob Chemother 2006;57:527-535.



meﬁ Multicenter Trial of

Caspofungin in Pediatric Patients

e Interim analysis of 28 patients (planned 50 patients)

e Esophageal candidiasis (n=1), invasive candidi
Invasive aspergillosis (n=10)

e Most candidemia with primary therapy (14/17), most
salvage therapy

e Response Rates
— Invasive Candidiasis 88% (15/17)
— Esophageal Candidiasis 100% (1/1)
— Invasive Aspergillosis 50% (5/10) all for salvage

Jafri, H et al. ICAAC 2006, Abstract G-873a



" Pediatric Anidulafungin

e Phase I/ll dose escalation st
— 5 centers, Persistent neutropenta at risk for IFI
— 2 age cohorts (2-11 yrs, 12-17 yrs)
— 2 Dosage levels (0.75 and 1.5 mg/kg/day) with double

loading dose
0.75 mg/ka/d 1.5 mag/kg/d
(n=12) (n=7)
Criax 4.10 6.67
Half-life 25.5 hrs 20.3 hrs

e Pediatric patients receiving 0.75 mg/kg/d or 1.5 mg/kg/d have
similar PK to adults receiving 50 or 100 mg/d, respectively

e Anidulafungin can be dosed based on body weight, but not
related to age (> 2 yrs)

Benjamin DK Jr., et al. Antimicrob Agents Chemother 2006;50:632-638.



~ Multicenter Phase | Pediatric

Febrile Neutropenic Patients

e 7 centers, Patients aged 2-17 yr

e Micafungin administered within 24 hours of beginning
antibacterial agents for F+N

e Six Micafungin dosing levels studied
- 0.5,1.0, 1.5, 2.0, 3.0, 4.0 mg/kg/d

e Age 2-12 yrs (n = 58), Age 13-17 yrs* (n = 20)
*Highest dose studied in the 13-17 year olds was
mg/kg/day

e Mean Age: 7.1 yrs (range 2-12 yrs)

Seibel N, et al. Antimicrob Agent Chemother 2005;49:3317-24.



Age Is Important for Micafungin

e <8 yo had clearance 1.3 — 1.5 times-greater than

children > 8yo

2-8 yo
Clearance (ml/min/kg) 0.385 + 0.15
V. (L/kg) 0.35+0.18
Half-life (hours) 11.6 £2.8

e Linear plasma pharmacokinetics over dosage range
e Dose 1.5 x adult dose would be appropriate (4.5 mg/k

Seibel N, et al. Antimicrob Agent Chemother 2005;49:3317-24.



Individual Plasma Clearance Values in Pediatric
(Protocol 98-0-043)-and Adult (Protocol 97-0-041)
Patients on Day-1 of Dosing

x 8yrsold 18yrsold

Patients 2-8 years of age: C|=0.548 - 0.030 (age) slope: p=0.0530

Patients >8 years of age: CI=0.295 - 0.001(age) slope: p=0.0529
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Data on file, Astellas Pharma US Inc.



~ Population Pharmacokinetics of
I\/Iicafungin}Pediatric Patients

e Population PK analysis of 72 children (ages 2-17 yrs) dosed at
0.5 — 4.0 mg/kg/day as empirical febrile netitropenia therapy

e Allometric model (relating body function and merphology to body
size) with best fit
— Showed that clearance in smaller children is higher th
on the basis of weight alone
e To achieve equivalent AUC to adults receiving 100, 150,
200 mg/day, pediatric patients required a dose of 3.38 x
025.5.07 x weight0256.77 x weight0-25

e Non-linear relationship between weight and clearance

e Therefore, as weight decreases, progressively higher doses o
micafungin (mg/kg) are required to achieve equivalent drug
exposure

— These doses are higher than predicted on the basis of weight

alone, and especially in children weighing < 10-15 kg
Hope WW, et al. Antimicrob Agents Chemother 2007, ePub.




mediatric and Neonatal

Micafungin Pharmacokinetics

Children Half life \Crgarance

500 — 1000 grams 5.5 hrs 97.3
> 1000 grams 8 hrs 55.9 ml
Children 2-8 yrs 12hr 32.2 ml/hr

e Shorter half-life and more rapid clearance per
IN neonates versus children

Heresi GR, et al. Pediatric Academic Societies Annual Meeting, 2003, Abstract 83



Open-label,-Non-Comparative Study
of New or R%cﬁory Candidemia

Micafungin 50 mg/d (1 mg/kqg if < 40 kq) for Cialbicans
Micafungin 100 mg/d (2 mg/kq if < 40 kq) for non-albicans Candida

e Dose escalation allowed for incomplete response
— Adult patients n=106 (8
— Pediatric (<16 yo) patients n=20 (15.

e Overall Complete/Partial response 83.3% (105/126)
— 87.5% (63/72) in patients with a new infection
— 76.0% (19/25) in patients with a refractory infection

— 84.9% (90/106) in adult patients
— 75.0% (15/20) in pediatric patients
e 11 neonates (including 5 premature) — 8/11 with complete response

Ostrosky-Zeichner L, et al. Eur J Clin Microbiol Infect Dis 2005;24:654-61.



Micafungin vs. Fluconazole for

HSCT

® Randomized, Double-blind, Phase Il No
— 72 centers in the US and Canada
— HSCT candidates > 6 months old

Pediatric (< 16 yrs)
Adult (16 — 64 yrs)
Adults (> 64 yrs)

Pediatric <16 yrs
Adult 16-64 yrs
Adult > 64 yrs

van Burik JH, et al. Clin Infect Dis 2004;39:1407-16.

rophylaxis

Inferiority study (n=882)

Micafungin (n=425)

9.29% (39/425)
83.0% (353/425)
7.8% (33/425)

9.8% (4
85.1% (38
5.0% (23/4

Treatment Success
Micafungin Fluconazole
69.2% (27/39) 53.3% (24/45)
81.1% (313/386) 75.7% (312/412)
97.0% (32/33) 69.6% (16/23)




Collaborative Pediatric Groups

There has never been a large scale,
prospective, dedicated pediatric i
fungal infection study for diagnosis
treatment

ve



International Pediatric Fungal Network

e Currently 55 world-wide sites
— United States (n=35); International (n

e Electronic CRF capture
— Web-based entry, SQL database

e Future laboratory storage
— Collaboration with CDC

e Sponsored by various Companies / Foundatio
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