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UK GDNF/Liatermin® Trial
Timeline

m 1993 -97 GDNF discovered and cloned;
Liatermin produced in E. coli, shown to help
IN animal models of PD

m 01/01 — 15t protocol prepared at UKMC for
Intraputamenally-delivered GDNF, guided by:

¢ preclinical studies at UKMC in monkeys
o side-effect profile of Phase 1/2 ICV study

+ development of a suitable delivery system
(Medtronic Pump)



m 11/01 — UKI/C gevelops alternative funding
2na submits investigator-initizted TND to the
FDA 2fter Amegen declines to undenwrite the
stuny

— 03/02 — IRIZ approvel to begin recruitment

— 05/0Z2 — 15 patient enters UK/ C stuay

~ 06/0Z — Amgen asiks to 2ssume sponsorship



+ Phase |: dosing, tolerability and safety study

~ 10 PD patienis, H&Y stage 3-4-1n "o1l” siaie,
cally "on/or”, sympiomeaiic i stghle ¥ 2 mo

s

~ Chronic unilaieral intraputamenal Infusion o
GDNF 3 — 10 — 30 pgloay g & wiks
~ Primary objeciive: AS5e55ment 6
~ SECONCEry objemzfve:
¢ l=zricacy (UPDRS, H&Y, CAPSIT, Sé&l=,
MIMSIZ, meo A ana Personzl diaries)

¢ Device performance



Summary

m [ reatment safe and well tolerated
5y the 1.0 subjects at 211 delivered
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Slevin JT et al. J Neurosurgery 102:216-222, 2005.




GDNF Extended Treatment, 1 and
5-year Withdrawal UPDRS Scores

Tests Base
UPDRSOFF 64 +5
UPDRSON 47+ 3
UPDRS |11 40+ 4

OFF
UPDRS I1I 23+ 2
o]\

1-year of
Treatment

37+3
(-42%)

29 + 3
(-38%)
22 +2
(-45%)
14+ 3
(-39%)

End of

Treatment

44 + 3
(-31%)

30 + 3
&0
26 + 3
(-35%)
13+ 3
(-43%)

1 year
later

63+3
(0%)

43+3
(-0.1%)
39+3
(0%)
19+3
(-17%)

S years
later

49+7
(+23%)

317
(+35%)

Slevin JT et al. J. Neurosurgery, 102:216-222, 2005; 106:614-620, 2007; unpublished.




= 01/03 — Multicenter Phase 2 study begins
recruitment, human ICV phase 1/2
negative” study published

= 04/03 — Bristol “positive” study published

m 06/04 — Phase 2 study “unblinded”; GDNF
appears to lack efficacy

= 08/04 — Draft report of animal toxicity study
submitted to Amgen; antibodies reported Iin
2 patients, more to come



= 09/04 — All investigators ordered to stop
administering Liatermin® to patients.

= 10/04 - Fox Foundation “summit” meeting

= 11/04 — Amgen/Investigator meeting to
review data

= 12/04 — Draft copy of publication for Phase
2 study circulated

= 01/05 — Amgen and UKMC investigators
meet with FDA representatives



Differences Among Clinical Trials

m Three different catheters were used in the three trials
~ I edtronic single-port: Phase 2
Cill single-port: Eristol stun Jy
~ Meatronic multi-port: Kentucky FPhase "Ttmy
— Two different delivery Se0UENCES VIETE USE

~ Zristol Study and Phase 2 used simple continuous
infusion

 Kentucky Study used complex-continuous
(pulsatile/convection enhanced) celivery

D
Q.



m 06/05 — Federal court in New York rules patients
“failed to demonstrate a ‘clear and unambiguous’
promise” [of access to drug by Amgen] and “signed
consent documents that acknowledged Amgen’s
right to terminate the research trials.”

A point of Contract Law

m 08/05 - Federal Court in the Eastern District of
Kentucky delivers verdict similar to New York

m 05/08 — Nelson, N. Monkey in the Middle: How one
drug company kept a Parkinson’s disease

breakthrough out of reach . BookSurge Publishing,
May 2008.




Leading Edge

m The GDNF dispute illustrates
the urgent need for fheperduayton@ilofions
pharmaceutical companies, | '- o o o
clinical researchers, and e o e
patients to join forces in
modifying medical research in
which study participants are
commonly treated as passive
subjects, have no control on
the research process, and are
often misled by the
expectation of a therapeutic
outcome.

Leading Edge: The hard way to a bill of
rights. The Lancet Neurology 4:787, 2005




What factors might have been
considered In deciding not to include a
sham neurosurgical arm?

m The study was designed in 2001 as a Phase |
clinical trial to help esteblish dose and to
eveluate safety and tolerence

~ [t was deciged at that time that
control wes not appropriste for
stuay

sham
Phese |

~

"
~
(-l



What were the ethical considerations, and
how did these impact the study design?

m Subjecting patients to an untested surgical
procedure: select more severely effected
subjects who are no longer managed
adequately with symptomatic medications

m Allowing patients an alternative to Deep Brain
Stimulation surgery: enroll subjects meeting
criteria who would choose participation over
DBS surgery



Are there questions that can’t be answered
without use of a sham neurosurgical arm?

m Placebo effect

« [Duration?

¢~ Consistent?

« Physiologically related?
~ Investigator [Bias

~ Systematic proceaural errors



If there are discordant results from trials
with and without a sham neurosurgical
arm, how do you assess the results?

m Compare studies

« [T 1t can be presumed that 2 15 study without 2
sham arm is sufficiently CH""F[o.I’ to & 2M study
with, then one can subtract sham arm results of
the 2M from the experimental results of the 1,
255Uming no Type 2 errors in the 2™ study (2N
study viewed as historical control).

- Apply the method 10 several studies s 2 guasi
metz-analysts



m Design a random start study when possible

+ UK GDNF study could have been staggered in
a double-blinded fashion

¢ All subjects undergo surgery, GDNF
treatment and washout

+ Subjects recelve vehicle for variable times
before receiving GDNF

+ Data put in register at time of analysis
+ Longer trial duration, more costly
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