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"All models are wrong, but
some are useful."

George Edward Pelham Box
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Is Pre-competitive the right model?

What assumptions does it contain?

Other models.

o Effectiveness

e Return on Investment
 Industrial/Scale/Quality
e Science vs Engineering
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Scientific Method
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Industrialize and Systematize

Validation « ALS TDI — Mouse Core
(2001) * Increased power of model

Discovery « ALS TDI — Discovery Core
(2006) - Unbiased discovery of mechanism

Dllociicn el - o PatientsLikeMe
(2005)  Advanced Models of Disease
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Better, Faster, Cheaper
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Small can be powerful

Productivity

T eam Size
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UFast exchange of ideas
U Time efficient decisions

URapid adaptation of new
Information and possibilities

Ul Low institutional inertia and
overhead




“Glven my status, what Is
the best outcome | can
hope to achieve, and how
do | get there?”
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Systems Model of Disease

State
Variable

Force
Variable
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Lithium delays progression of amyotrophic

lateral sclerosis

Proceedings of the National Academy of Sciences of the United States of America

Francesco Fornai*"*, Patrizia Longone’, Luisa Cafara’, Olga Kastsiuchenka®, Michela Ferrucc®, Maria Laura Manca®,
Gloria Lazzeri®, Alida Spalloni®, Natascla Bellic’, Pacla Lenzi®, Micola Modugno®, Gabrisle Sicliano®, Ciro lsidoro

Luigi Murri®, Stefanc Ruggier’, and Antonio Paparslli*
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{dtwd by Thamas C SaFef . Usivenity of Team Sout®rmeiler Medoal Cesder, Dol TR s sppeoved Docember 11, 20

At 14, MOT)

ALS i & devailating neurcdegen irative daornder with no effective
treatment In the present study. we found thal dally doses of
lithiwm, beading 1o plavma bevels ranging from 04 to 008 mig/liter,
delay disesis progreson in human gateati affectod by ALS. None
of the patents reated with bthium died during the 15 masth of
the follow-up, and dasase progreson was markedly attenuated
when (ompared with age, divease duration-. and wes-matched
control pathents treated with riluzole for the wame amount of time
In & paraibel study on a genete ALS animal model, the GRIA mouse,
we found & marked reuroprotection by IHhium, whith delayed
disease omel and duration and sugmented the life span. Thew
affety were contomitant with activation of sutophagy snd ar
increase in the number of the mitochondria in motor neurons and
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OWIA ALS mouse model Hased
ohtained in mice we quickly moved
e ol the end of its second yoar

Results
Effects of Lithivm on Diseass Durath
WA male mue were treated da
mEgkg ip) starting st 75 days
profoaged Lhe mean survival teme |
1o 48 = 4.3 [ = M, =% of 1h
R P =< DLDND] § aniad, o Dimpoiiand
(from & mean of § deys to =28 day
compared with the GY3A mice tre
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Methods - Observational study to compare those
treated with lithium vs. controls

e Of those providing demographic info:
— 3481 users
— 3069 patients

— 370 took lithium: 2699 control

o 137 treated meet study criteria
» 1368 control meet study criteria

 Employ novel algorithm to match pre-
treatment disease profiles, reducing bias

e Two treatment cohorts followed:

* Intent-to-treat [>2 mo lithium]
* Full course [>12 mo lithium]
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Distribution of Lithium Start Dates
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Timeframe

Limit Patients to

ElB months before lithium |3 FRS points before lithium =
' ; Update Graph
{12 months after lithium |1 FRS points after lithium

= Printable Version Print a copy of this graph.

Al 5-FRES-R score

ALSFRS-R Scores of Patients on Lithium

B o

g

=
I:I T T I T ¥ T |
-16 -15 -1 -3 -f -3 0 i fi 9

tonths {Lithium starts on konth 0)

Hey

- Fernsup
B ammz
B MDD

| M dn1570

1 indwbarn

B ‘far Eagle!

B Gawie

0 Kawi Kay

B rrclean

B iamarunner

W 23350

B iolie

B ERIC FOX 88

B Svetlio
JW1 44000
MiaLreen &
Tipa Cow
jaccdings
actualized
loori

0 sh123

U GTemoyan

B Rusty

B Tom KM

W urnwarden

12 {74 more)

patientslikeme-




Demographics

Age at treatment start

Treated, mean = 51.3+/- 0.8

50° -

20 30 40 50 b0 70 80

Control, mean = 52.7 +/- 0.7
100 , 52.7 +/- 0.7
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Distribution of Lithium Dosagea
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patient

Mood / Mental None Mild Moderate Severe
7 ) o
Confusion 236 29 é é
- . I
Depression 212 60 17 6
=1
Giddiness 232 24 1I1 1
Hallucinations {seeing things or hearing I I
voices that do not exist) 245 0 2 s
e
Restlessness 223 48 1Iﬂ é
Severity reports — all patients
Mouth Mone Mild Moderate Severe
— B i
Change in the ability to taste food 235 47 1.2 :L
= =) |
Dry mouth 202 75 25 7
Excessive saliva 176 87 ; -;:
===y
swollen lips 240 22 Ii 1
: CE—— |
Tongue pain 243 i1 3 1
. . Severity reports — all patients
Eating / Appetite / Gastro-
Intestinal / Urinary None Mild Moderate Severe
¥ " . - .
Constipation 185 a0 38 16
Ee=————————
Diarrhea 233 33 ?I' Zl'l
¢ 2 | i I
Excessive thirst 198 g2 24 5
R | = [ |
Frequent urination 170 g9 42 12
& | | | |
o 202 70 17 2
. . |
Indigestion 121 37 1In ;
. | [ | I
Loss of appetite 214 65 16 4
]
Stomach pain or bloating 225 a7 ?I' Zl'l
|
Yomiting 247 7 i i




Control matching

Random

Mean decline in FRS over time
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FRS decline

Traditional

Mean decline in FRS over time
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Two different disease courses
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Algorithmic matching

Mean decline in FRS over time
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Mean decling in FRS overtime
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100

Kaplan-hMeier estimator of survival functions
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hean decline in FRS over bime
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