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Study showed that smokers could better
maintain concentration on a vigilance task

Experiment 2
The detectability(d) of signals of each group over time.
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Psychopharmacology (1984) 82:147—150

Original investigations

Effects of scopolamine and nicotine
on human rapid information processing performance

Keith Wesnes and David M. Warburton
Department of Psychology, University of Reading, Reading RG6 2AL, UK

One of the ten most cited clinical articles In first 40
years of Psychopharmacology

Miczek KA (2001) Landmark publications in Psychopharmacology:
The first 40 years. Psychopharmacology 153: 399-401.
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Journal of Psychopharmacology 11(3) (1997} 253 257
©1997 British Association for Psychopivarmucology (ISSN 0269-8811)
SAGE Publications. London, Thousand Oaks, CA and New Delhi

Effect of haloperidol on nicotine-induced enhancement of vigilance in
human subjects

C. Leel, S. Frangou?, M. A. H. Russelld and J. A. Gray!

' Departrients of Pyychology, “Psychiatry and the *Notional Addiction Centre, Instituie of Psychiatry, De Crespigny Park, Denmark Hill, London
SEESAF UK,

We posed the question whether the cognitive enhancement caused by nicotine in human subjects is mediated by
dopamine (DA) release. This 1ssue was addressed by testing performance in the Wesnes and Warburton vigilance
task after s.c. nicotine with or without concomitant oral haloperidol. The subjects were moderate (10-14
cigarettes/day) smokers after overnight deprivation of smoking. After an initial practice session. each subiect
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Discussion

The improvement we observed in detection sensitivity (4')
confirms the enhancement of vigilance performance reporied
previously in deprived smokers given nicotine (Wesnes and
Warburton, 1978). Since we saw no change in the rate of false
alarms, response bias (B) or reaction tume, this effect of
nicotine appears to constitute a genune mmprovement in
sensory selection and/or attention. We did not study non-



Psychopharmacology (1984) 84:5—11 Psy chopharmacology -
© Springer-Verlag 1984

The separate and combined effects of scopolamine and nicotine
on human information processing

K. Wesnes and A. Revell
Department of Psychology, University of Reading, Reading RG6 2AL, UK
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Fig. 1. The difference from baseline hit probabilities on the rapid information processing task under the four conditions of Experiment 2.
See Tuble 3 for description of conditions
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Classification of evidence: This study provides Class | evidence that 6 months of transdermal
nicotine (15 mg/day) improves cognitive test performance, but not clinical global impression of

Nicotine treatment of mild cognitive
impairment

A 6-month double-blind pilot clinical trial
m A

ABSTRACT

Objective: To preliminarily essess the safety and efficacy of transdarmal nikcatine therapy on cog-
nitive parformance and clinical status In subjects with mild cognitive impairment (MCI).

Methods: Monsmoking subjects with amnestic MCl were randomized to transdermal nicotine [15
ma oer dav or olacsbo] for B months. Primarey outcome veriables were attentional Imorovement

change, in nonsmoking subjects with amnestic MCI. Neurology™ 2012;78:91-101

Corependenes &2 sopem
reqerty m Dy, Mowhowme:
M'md. Mewhomo@ande kil

significant nicotine-induced Improvement. There was no statistically significant effect on
climiclan-rated global iImprovement. The secondary outcome measures showed significant
nicotine-assoclated improvements In attention, memary, and psychomotor speed, and Improve-
ments wera seen in patientinformant ratings of cognitive impalrment. Safety and tolerability for
tremsdermal nicotine were excellent.

Condusion: This study demanstrated that transdermal nicotine can be safely edministered to

nonsmoking subjectswith MC| over & months witth iImprovement in primary and secondary cogni-
tive messures of attention, memory, and mental processing but nat in ratings of cliniclan-rated
global Impression. We conclude that this Initial study provides evidence for nicotine- iInduced cog-
nitive Improvement In subjects with MCI; however, whether these effects are clinically Important
willl require larger studies.

Classification of evidence: This study provides Class | evidence that & months of transdermal

nicotine (15 mgfday) Improves cognitive test performance, but not clinical global Impression of
change, In nonsmoking subjectswith amnestic MCL Neurology™ 2012,78:81-101
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Case Study-$52024

S12024 releases vasopressin, possibly via nicotinic mechanisn
PHASE 1

w CDR testing added to multiple dosing safety and tolerability
In elderly volunteers

w Inclusion of CDR testing identified a range of cognitive
benefits.

w Data dose dependent, 50 and 100 mg doses most effective
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Enhancement in cognitive function in Phase | w2824

Speed of Memory
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de Wilde HJG, Wesnes K, Neuman E, Malbezin M, Castagné |, Guez D, Crijns HIMJ, Jonkman JHG.
(1995). Cognitive enhancing effects of S12024-2 during repeated oral administration at 4 dose levels in 36
healthy elderly volunteers. European Journal of Clinical Investigation 25, Suppl. 2: A65.




S12024 Phase IIA -

Phase | findings confirmed in 28 day follow up trial in
I f 1T KSAYSNR& RAASIAS LI 0AS

w Placebo controlled bridging trial conducted in 53 AD patients, MMSE 10 to
23 (1)

w Significant improvements seen to choice reaction time, digit vigilance
speed and quality of episodic memory.

PATIENTS AND METHODS

The present study describes the first data on the use of
$12024 in older patients diagnosed as AD. The objectives of
this typical bridging study were to assess preliminary evi-
dence of cognitive effects, safety, and dose/effects relationship
of a 1-month treatment with $12024 in moderate to severe
(MMS berween 10 and 23), old (age range: 75-90 years)
in-patients with AD according to NINCDS-ADRDA, DSM-
III-R, I—Iachmsk}r score, CT-scan, criteria, and requirements.

1. Allain H, Neuman E, Malbezin M, Salzman V Guez D, Wesnes K, Gandon IM (19
Bridging study of S12024 in 53patients with Alzheimer's diseasé Am Geriatr
Soc 45: 125126.




S12024 Phase m —

Findings confirmed in 6 country study in 404
I f 1 KSAYSNRa LI aGAS

w 100 mg dose effective in AD patients with at least one
APOE/1 allele

w Effects include significant improvement on MMSE plus
clinical interview based impression of change

Richard F, Helbecque N, Neuman E et al. (1997). APOE genotyping
YR NBalLlyaS 02 RNMz3 G Nbandety Sy
349, 539.
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Case Study7 Nicotinic Agonist GTS 21

w Can cognition enhancing effects of @MSbe seen in a Phase | multiple
dosing trial?

w Ascending dose, parallel group design in 16 volunteers, 4 received
placebo and 12 active dosing.

Neuropsychopharmacology (2003) 28, 542551
© 2003 MNature Publishing Group  All rights reserved 0893-133x/03 $25.00

www.neuropsychopharmacology.org

Safety, Pharmacokinetics, and Effects on Cognitive Function of
Multiple Doses of GTS-21 in Healthy, Male Volunteers

Harumi Kitagawa', Toshiharu Takenouchil, Ryotaro Azumas, Keith A Wesnes4, William G Kramer’,
Donald E Clody *® and Angela L Burnett’

fQur’nth'tffs, Inc, Tokyo, Japan; “Taiho Pharmaceutical Co. Ltd, Tokyo, Japan; *Taiho Pharmaceutical Co. Ltd, Tokushima, [apan; 4Cognr'tr’ve Drug
Research; Reading, UK; *Kramer Consulting, LLC, North Potomac, MD, USA; 6Qur’ntr'|'es, Inc, Cranford, NJ, USA; ?Qur'ntr'fes, Inc.; Rockville, MD, USA
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Figure 8 Relationship between the effects of GTS-21 on immediate and
delayed word recall accuracy and digit vigilance (AUEC) and drug exposure

(AUQ).

Kitagawa H, Takenouchi T, Azuma R, Wesnes K, Kramer W, Clody DE, Burnett A. (2003).
Safety, pharmacokinetics, and effects on cognitive function of multiple doses of GTS-21 in
healthy male, volunteers. Neuropsychopharmacology 28: 542-551.




ORIGINAL ARTICLE

Proot-ot-Concept Trial of an a7 Nicotinic Agonist
in Schizophrenia

Ann Olincy, MD;, Josette G. Harris, PhD; Lynn L. Johnson, PharmD; Vicki Pender, BS; Susan Kongs, BS;
Diana Allensworth, BS; Jamey Ellis, BS; Gary O. Zerbe, PhD; Sherry Leonard, PhD; Karen E. Stevens, PhD;
James O. Stevens, DVM, PhD; Laura Martin, MD; Lawrence E. Adler, MD; Ferenc Soti, PhD,

William R. Kem, PhD; Robert Freedman, MD

Results: Significant neurocognitive improvement was
GTS-21 (DMXB-A) improves found on the Repeatable Battery for the Assessment of
attention in Schizophrenia: MNeuropsychological Status total scale score, particularly
validating work in Phase | and for the lower DMXB-A dose compared with placebo.
. : Effects were greater than those of nicotine in a similar study.
Conflrmlng nec_e_ssny to Significant improvement in P50 inhibition also occurred.
establish cognitive effects of Patients generally tolerated the drug well.
nicotinics as early as possible
in development Conclusions: An «7 nicotinic agonist appears to have
positive effects on neurocognition in persons with schizo-
phrenia. Longer trials are needed to determine the clini-
cal utility of this novel treatment strategy.

Arch Gen Psychiatry. 2006;63:630-638
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Memory reports positive preliminary Phase |
cognitive data for MEM 3454

Memory Pharmaceuticals has reported preliminary cognitive data
from the multiple ascending-dose (MAD) study segment of the Phase
| trial programme of MEM 3454, the company’s lead drug candidate
in its nicotinic alpha-7 agonist programme. Cognition data generated
in this study, using the Cognitive Drug Research (CDR) battery
demonstrated that a 15mg dose of MEM 3454, administered onc
daily for a period of 13 days, showed a statistically significant effect ot
the Quality of Episodic Secondary Memory (QESM), one of the study’
primary efficacy variables.

This was a randomised, double-blind, placebo-
controlled study of three doses of MEM 3454 (15, 50 and 150mg),
and involved 48 healthy young male and female volunteers. The
primary purpose of the study was to investigate the safety, tolerability
and pharmacokinetics of MEM 3454 in healthy volunteers, while a
secondary objective of the study was to assess the cognitive effects of
the doses tested using the CDR battery.

In the study, after oral administration of MEM 3454 15mg once daily
for 13 days, there was a statistically significant effect on the QESM of
the healthy volunteers; this effect at 15mg is supported by Memory's
preclinical work with MEM 3454. The other doses administered in the
study did not show a similarly statistically significant effect, although
there was a trend toward efficacy at the 50mg dose. Other domains in
the CDR battery measure other cognitive effects such as psychomotor
speed and attention, and while trends toward improvement were also
seen on these domains at MEM 3454 15mg, the results were not as
substantial as those obtained for the QESM domain.



Issue No. 174 15th November 2007

Memory reports positive Phase lla results for MEM
3454in AD

Memaory Pharmaceuticals has reported positive top-line data from a
proof-of-concept, Phase lla trial of MEM 3454, its lead nicotinic alpha-
7 receptor partial agonist, in 80 patients with mild-to-moderate
Alzheimer's disease (AD) over an eight-week treatment period.

The primary endpoint was the change from baseline in QESM factor
score. The COR battery was administered at baseline and on six days
during the treatment period, at four time points (pre-dosing and two,
four and eight hours post-dosing) each day. For the eight-hour post-
dose time points over the treatment period, subjects receiving MEM
3454 5 and 15mg demonstrated a statistically significant effect on the
QESM compared to placebo (p=0.023 and p=0.05, respectively).

Secondary endpoints in the trial included other composite scores

from the CDR battery that measure working memory, attention and

executive function, plus the ADAS-Cog. On secondary CDR battery

measures, using all time points combined over the treatment period,

the 5 and 15mg doses achieved statistically significant positive

results on Quality of Working Memory (p=0.031 and p=0.047).
The 15mg group also demonstrated trends to efficacy on Speed

of Memory (p=0.08). For the ADAS-Cog, the 15mg group showed
numeric improvements favouring treatment over placebo. There
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Summar'y of Tolerability and Efficacy

(TARGACEPT

. : . | Safe & Well
Design Subjects/Dosing Tolerated Comments
Dose and concentration dependent
Single Rising Dose 48|yﬂu;%ggult J acceleration of brain waves
males, mg associated with attention
24 young adult .
Multiple Rising Dose | males, 50-200mg, Vose dependen positve effectof
1x/day for 10 days

Pharmacokinetic

6 elderly subjects,
single 80mg dose

Fositive effects on memory
(immediate and delayed word
recall, and quality of episodic

memory) lasting up to 48 hours

_ 76 subjects age 60+,
Phase 23 AAMI 50, 100, 125 and Positive effects on 3 of 5 CDR
Double blind, placebo- | 150mg dose groups, factor scores
confrolled, cross-over 1x/day
Phase 2a - MCI 40 subjects age 60+,

Double blind, placebo-
controlled, cross-over

50 and 100mg dose
groups, 1x/day

NI NIIRNEEN

Fositive signal on 3 of 5 COR
factor scores







