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Rioostignzim: is all acetylclwlitzesterase ( AOz£) inltibitor develuped 
and launched by Navarlis for tire symptrmwtic treatment of 
Alzheimer's disease (AD). By April 2000, tlze dmg lUJd been 
launched in more than 65 countries, i11cluding the member states of 
tire EU, atuf had bee11 approved in tire US {363944]. 111 }u11e 2000, 
tire dntg was lauucl:ed in tire US [371704]. 

In May 1999, the company received an approvable letter from tire 
FDA. nud at this time approval was expected before tire end of 
1999 {324671}. However, i:Jy September 1999, N<r.;artis had be~1 
asked to provide more infomwlioll on 4000 patients in lcmg-term 
studies, hence approual in the US was tlot expected before Morclz 
2000 /342651 }. /11 April 2000, the FDA granted markding 
clearance for ri-oastigmine in tire US for the treatmmt of mild-ttr 
moderate AD /3638241, [363843/, [363944]. Rivastigmiue is due 
to enter tlu: mild-to-moderate AD market, nrhich is domiuated i:Jy 
Pfizer/Eisai's donepezil (Aricept), in May 2000; Novartis lUIS 
plans to initiate a comparative trill! of the two dn1gs in tlris patient 
populatiou by the end of2000 {364802]. 

Itr May 1998, Nouartis received marketi11g approval from tire 
European Commission 12885641. and i:Jy july 1998, tire dmg had 
been cleared for marketing i11 over 30 countries {292661]. 
However, i11 tlzc same montlt, tile company received a non­
approvable letter because of a pote1rtial relatiolfslzip betwee11 lziglr 
doses of the dmg and deatlzs reported during clinical tritlls 
/3126451. 

In july 1998, the US FDA requested additional analyses of dJzta 
submitted in tlte NDA, filed in April 1997, in order lo conjirn1 
rivastigmirre's safety at high doses /291307}, [292661]. Tire 
additional do/a were submitted to tlu FDA in December 1998 
[319561]. 

Originator Novartis AG 

Status Launched Extensively 

Indication Alzheimer's disease, Cognitive disorder, 
Dementia 

Action Acetylcholinesterase inhibitor, Enzyme inhibitor 

Synonyms ENA-713, SDZ-212-713, SDZ-ENA-713, 
Exelon, rivastigmin, Prometax, rivastigmine tartrate, Exelon 
IDS, Exelon Solution 

CAS Carbamic acid, ethylmethyl3-[1-(dimethylamino)ethyl) 
phenyl ester, (S)-

. Registry nos: 123441-03-2, 129101·54-8 

r· 
0/(N'-../'CH, 

0 

CH, 
H,C N 

I 
CH, 

Tire results of a pooled a1wlysis of three plwse 1li studies i11 
patients with mild-to-moderate AD, lws demonstrated that 
patients treated witlt rivastigmine experienced less decli11e in 
activities of daily Jiving (ADLJ tlza11 pntieuts treated witlr placebo. 
Approximately 50% more patients showed a cliuically significant 
improvement from baseline ADL compared to tlzose 011 placebo. 
The data were presenJed at the 52nd An11ual Meeting of the 
Gerentological Society of Anlerica (San Frmzcisco, CA. November 
1999) /348202/. 

Tire associated paten!, DE-3805744-B, discloses rivastigmi11e in its 
optically active form. Howroer, an older patent, EP-00193926, 
lteld i:Jy Yissum Research Development and Proterra, discloses tire 
stereochemically unspecified compound. 

In September 1998, Merri!J Lynclz predicled peak sales of SFr 750 
million [300257]. In April 1999, Lehman Brothers commented 

_ tlwt rivastigmine, due to be launched in /Ire US in 1999, would 
Tile first nwrketing approval of rivasligmine, i:Jy ·tlte Swi~ .. face competition_fronr donepezil_nnd could also [ace competition 
regulatory authority IKS, was ill August 1997, for the trealmetrf from gnlan_tamme (Sarzoclrerm'! Plwr?wzeufllca AG!Janssen 
of mild-t0-nwderate AD. 71ze a rovnl, conducted i:Jy tile fast-track Plwrnwceutzca NV) and metrifonate .111 2000 [336750}. In 

, pp . · l d _ .. · September 1999, Lehman Brothers predtctcd peak sales of $400 
ror~Je, was based 011 the largest AD clmtca program C01l uctw /11 "11" [342651] l A "[ 2000 M "11 L J a· ed 1 

( 1-' . . d · ,. 1 mt ton . 11 pn , ern ~prcr pre ret twt 
Europe nrrd the US, ADENA A 411e1mer s enrentw ul11 l ld . . fr J CHF 6S .11 . d · . . . . . . . . ... sa es wou corztmue to nse om t re mr 1011 eanze m 
nvastrgmme) winch mvolved more tlum 3330 palzents With Tmlu- 1999 t CHF 480 -11 . · 2004 [J649741 
to-moderate AD [259187]. 0 mr 101111r -

Rivastigmine is a twice-daily oral fommlation; some rival 
products, notably donepezil and metrifonate (Bayer Corp), are 
once-daily fommlatious [2871881- By tlze end of 1998, Novartis 
was also developing a transdennal fommlatiou of rivasligmine, 
E:relo11 TDS, and au oral solution of the compound, Exelon 
Solution {319337}. AI the elld of 1999, Exelon TDS was ill pfUISe 
11 trials, wit II an estinwted ftli!l& date of 2002 [364082]. 

Introduction 
Rivastigrnine is an inhibitor of AChE that has been 
approved recently in Europe, USA and several other 
countries for the treatment of mild to moderate AD. Deficits 
in cholinergic transmission were identified early in the 
pathophysiological research of AD. Since disruption of 
cholinergic transmission in animals was found to produce 
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memory deficits comparable to those in AD patients it was 
postulated that enhancement of cholinergic transmission 
may ameliorate cognitive disturbances in AD patients. In 
fact, AChE inhibitors have been the first widely used drugs 
for the treatment of AD. Tacrine (Warner-Lambert Co/First 
Horizon Pharmaceutical Corp) was the first AChE inhibitor 
to be approved for AD treatment although the hepatic 
toxidty that it causes in some AD patients has limited 
greatly its widespread use. The quest to find ot.'ler AChE 
inhibitors with an improved safety profile has lead to the 
development and approval first of donepezil (Eisai Co Ltd) 
and more recently to rivastigmine. 

Synthesis and SAR 
Although AD was first described in 1907, it was not until the 
mid-1970s that it became possible to think in terms of a 
rational hypothesis for designing drugs against AD. The 
observation that there is a selective loss of cholinergic 
neurons in the cortical and hippocampal areas of patients 
with AD led to the so-called 'cholinergic hypothesis' and 
made it possible to embark upon synthetic programs to 
design drugs that would enhance cholinergic function in the 
central nervous system (CNS). Much effort has gone into 
designing CN5-se!ective AChE inhibitors since many AChE 
inhibitors in medicinal use hav.e quaternary nitrogens and 
do not penetrate the CNS. A 1986 publication from the 
Hebrew University of jerusalem describes eight analogs of 
miotine, a neutral monomethylcarbamate of 3-[1-
(dimethylamino)ethyiJphenol used clinically as a miotic 
(2410801. Although not the best inhibitors in vitro, three N,N­
disubstituted analogs displayed the best combination of 
brain selectivity, long-lasting in vivo activity, and good 
tolerability in mice. Of these three, the N-ethyl-N­
methylcarbamate (RA7) was chosen by Sandoz for clinical 
de\·elopment and was designated SDZ-ENA-713 
(rivastigmine}. While the original activity was reported for 
the racemic compound, the enantiomers were synthesized 
by recrystallization of the di-p-toluoyi-L-tartrates [241087} 
and the R(+) ertantiomer was found to be 5-fold weaker in 
vitro. 

Pharmacology 
Rivastigmine is an AChE inhibitor also able to inhibit 
butyrylcholinesterase {BChE) (in normal brain only AChE is 
abundantly represented). Reversible and non-competitive 
inhibition of AChE by rivastigmine has been called 'pseudo­
irreversible' to stress the fact that rivastigmine is actually 
cleaved by AChE and the resulting carbamate is bound 
covalently to the enzyme. However, this binding is transient 
due to the rapid metabolism and the rapid rate of 
decarbamylation, which regenerates AChE {372436]. At a 
difference with other AChE inhibitors, rivastigmine shows a 
preferential inhibition of AChE in brain areas such as the 
hippocampus and the neocortex while the inhibition is much 
lower in peripheral organs. For instance, it increases 
salivation at doses over 6-fold higher {6.4 mg/kg ip) than 
those where alert non-mobile behavior is induced (0.5 
mg/kg ip) and produces a 50"/o ex vivo inhibition of cortical 
and hippocampal AChE at a dose {3.0 }.1/kg sc), 10-fold 
lower than that which inhibits heart AChE (30.0 JlffiOI/ kg sc) 
[162923J. When examined ex vivo in rats, rivastigmine is 10-
fold less potent than physostigmine in the brain, compared 

to 100-fold less potent ill vitro. These effects may be due to 
preferential inhibition of the G1 form of AChE, which is 
present in relatively higher concentrations in cortex and 
hippocampus. 

Rivastigmine demonstrated a number of properties in 
animals that indicated its potential in the treatment of AD. It 
appears to readily penetrate the CNS since a dose of 0.75 
mg/kg po produces a long lasting(> 6 h) EEG activation. In 
rats with closed head injury (CHI} 1 to 5 mg/kg 
rivastigmine produced 40 to 80% inhibition of AChE in the 
cortex and hippocampus [289316). Microdialysis 
measurements of acetylcholine (ACh) in the hippocampus 
shows an increase of available extracellular ACh produced 
by rivastigmine. In rat hippocampus rivastigmine at doses 
of 0.625, 1.25 and 2.5 mg/kg po produced maximum 
elevations (190, 346 and 480%, respectively) of ACh at 0.5 h 
after administration as measured by microdyalisis, while 
maximum increases were attained with donepezil and 
tacrine at 1.5 and 2 h, respectively [3724381. Rivastigmine 
(0.1, 0.2 mg/kg po) also was able to prevent the reduction of 
choline acetyltransferase (ChAn in the frontal cortex of rats 
with their basal forebrain lesioned by ibotenic acid [37Z442]. 

Rivastigmine improves memory impairments in different 
animal models. Rivastigmine (0.5 mg/kg ip) attenuated 
significantly the working memory impairment produced by 
scopolamine in the delayed non-matching to position task 
given to rats [367020]. At doses between 0.05 and 0.10 
mg/ kg/ day it improved acquisition and retention in basal 
forebrain-Iesioned rats tested in a step-down avoidance 
paradigm [1935041. In rats with the same lesions tested in 
the water maze task rivastigmine (0.1, 0.2 mg/kg po) 
ameliorated the impairment in acquisition in a dose 
dependent manner (372442]. In a rat model of memory 
impairment induced by scopolamine in a delayed non­
matching to position task rivastigmine significantly 
attenuated the working memory deficit. 

Since rivastigmine is aimed at aging populations, 
experiments with aging animals are especially relevant In a 
study by Ohara eJ al [2591391 in aged rats rivastigmine (0.2 
mg/kg) significantly shortened the time to reach a hidden 
platform and also at 0.1 and 0.2 mg/kg inhibited aging 
induced decreases in AChE activity in the frontal cortex. In 
senescent rats, chronic administration of rivastigmine 
blocked aging-induced reductions in ACh and in choline 
acetyltransferase (ChAT) levels in frontal cortex, 
hippocampus and striatum and in B...,. of muscarinic M, 
receptor binding sites in frontal cortex [193505}. 

A number of studies indicate that rivastigmine may be 
useful in the treatment of cerebrovascular dementia. In 
ischemic gerbils, administration of 0.2 mg/kg ip 
immediately after 5 min of bilateral carotid artery occlusion, 
and again after 6 and 12 h, resulted in a significant decrease 
in pyramidal cell death in the hippocampus (230733). In 
another study, gerbils receiving 0.2 mg/kg ip, 2 h prior to 
transient ischemia, were protected against ischemia-induced 
reductions in hippocampal ACh levels and in the maximum 
number of muscarinic ACh receptors (B_) {162883]. 
Administration of 0.2 mg/kg ip 30 min before transient 
ischemia in this same model blocked ischemia-induced 
decreases in brain ACh, dopamine and 5·HT [162929). In 
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hypertensive rats, 0.05 to 0.5 mg/kg iv ri\'astigmine, 
administered 10 min before cerebral ischemia, protected 
against reductions in cortical and hippocampal ACh 
{230734J, similar to the results in gerbils. In line with the 
neuroprotective effects is the report of a reduction in edema 
and in disruption of the blood-brain barrier in rats with CHI 
treated with rivastigmine at doses of 2 and 5 mg/kg. These 
improvements were accompanied by a faster recovery of 
motor deficits [289316]. In mice with the same type of injury 
rivastigmine (2 mg/kg sc) improved memory performance 
in the Morris water maze. It also reduced by at least 50% 
cerebral edema 1289264]. 

Recently, gender differences in the effect of rivastigmine on 
brain cholinesterase {ChE) activity and cognitive function 
have been described in rats [372445]. Rivastigmine {0.75 and 
1.5 mg/kg) caused significantly greater ChE inhibition in 
females than in males in the cerebral cortex, hippocampus 
and striatum, although not in the periphery. Rivastigmine 
also antagonized more effectively scopolamine-induced 
spatial memory impairment in female than in male rats. 
Male testicular factors appear to account for the differences 
since these differences were abolished by orchidectomy, but 
not by ovariectomy. 

Some new experiments suggest that rivastigmine might 
have application as a topical agent that may lower 
intraocular pressure (lOP) in glaucoma therapy [372437}. In 
rabbits, topical application of 1, 2 or 5% rivastigmine on the 
eye produced maximal lOP reductions of 15.2, 19.6 or 23.2%, 
respectively, without signs of local toxicity. · 

Toxicity 
In the rat, cat and squirrel monkey, rivastigmine exhibits no 
significant effects on cardiovascular parameters at doses at 
which dear central effects can be demonstrated [162923). To 
achieve a similar pressor effect rivastigmine must be injected 
at doses 2-fold the dose of tacrine and 40-fold the dose of 
physostigmine in rats (372440}. 

Results of a phase 1/ll trial in AD patients showed a bid and 
tid treatment regime to be safe and well tolerated up to 12 
mg/day, although side effects were similar to those 
experienced in previous trials [190327). 

Rivastigmine shows some selectivity for brain AChE, 
suggesting that it may have a greater margin of safety than 
other nonselective cholinesterase inhibitors. Studies 
conducted in healthy volunteers showed rivastigmine to be 
centrally active, long lasting, and well tolerated over a 
moderate dose range. Side effects, including nausea, 
vomiting, diarrhea, dizziness and headaches were evident at 
high doses, although these did not include hepatotoxicity 
!304019}. 

Metabolism 
Orally administered rivastigmine in healthy subje<ts (3 mg) 
was rapidly and almost completely absorbed {> 96% of the 
administered dose) with T_ being 1.1 h, C.., 7.7 ng/ml and 
AUC 18.6 ng.h/ml (367022]. It was converted with a t112 of 
1.5 h to the principal metabolite, the decarbamylated phenol 
(C..., 6.1 ng/ml, AUC 35.4 ng.h/ml), which was eliminated 

with a t,11 of 3.5 h. In AD patients the pharmacokinetic 
profile of rivastigmine (3 mg) is similar, showing rapid 
absorption with a T_, of 1.67 h, C_ 5.07 ng/ml, AUC 15.4 
ng.h/ml and a t11: of 1.23 h [289261]. In these AD patients 
dose dependent inhibition of cerebrospinal fluid {CSF) 
AChE was significantly correlated with plasma drug and 
metabolite concentrations. In spite of its complete 
absorption, rivastigmine undergoes extensive saturable first­
pass metabolism, which leads to bioavailability of 
approximately 35%. The principal metabolite of ri\•astigmine 
is at least 10-fold less active then the parent compound. 
Unlike tacrine, donepezil and galantamine, rivastigmine is 
not metabolized by the cytochrome P450 liver enzymes. 
Rivastigmine is metabolized via esterases and is then 
rapidly se<reted in the urine [229292], [372435), [209139). 
This is probably the reason for its safe hepatic profile. 

The bioavailability of rivastigmine is higher in aged subjects 
that in young healthy volunteers. However, studies with AD 
patients between 50 and 90 years old did not show evidence 
of bioavailability changes with age (BIAM monograph on 
rivastigmine}. 

In ten renally- and ten hepaticaliy-impaired patients, the 
AUCs for rivastigmine were 2.3-fold and 1.4-fold higher, 
respectively, and the AUCs for the metabolite were 0.8-fold 
lower and 1.5-fold higher, respectively, as compared to 
healthy subjects. The conclusion was drawn that dose 
adjustment in addition to the usual clinical titration 
appeared unwarranted in these patients [234634). 

In mm1p1gs, r'CJ·SDZ-ENA-713 (rivastigmine) was 
administered iv (0.1 mg/kg), orally (1.0 mg/kg} or 
topically (18 or 54 mg with a dermal patch) [367021]. Oral 
doses were efficientlv absorbed with a T of 0.83 h. 
Bioanilability was lo~ (0.5%} due to exten;ive first-pass 
metabolism. Excretion was mainly renal (roughly 90%) and 
t.,1 was 56 h, higher than 46 h after the iv dose. Dermal 
administration produced a lower absorption (no larger 
than 19%), but bioavailability was 20 to 40-fold higher 
since most of the absorbed drug reached the systemic 
circulation without. suffering first-pass metabolism. The 
metabolite of I"CJ-SDZ-ENA-713, ZNS-114-666 was rapidly 
formed, but accounted only for less than 4% of the total 
drug-related material in the systemic circulation. 

In rabbits, rivastigmine administered orally (1.09 mg/kg) 
was completely and rapidly absorbed (T,_ ::: 1.3 h}. 
Following iv administration at the same dose, rivastigmine 
was extensively distributed (Vss = 3.1 1/kg) and rapidly 
cleared (CI = 2.7 1/h/k.g). The radioactivity corresponding to 
the labeled rivastigmine was mainly excreted through the 
kidneys (86% of dose) [367023j. 

Clinical Development 

Phase/ 
Extensive testing of rivastigmine in healthy, young, old and 

· renally /hepatically impaired patients has been conducted. 
Data on the safety, tolerability, pharmacokinetics and 
metabolism of rivastigmine are presented above [367022), 
[289261}, [229292}, [372435), (209139], [234634]. 
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There is clinical evidence for the central selectivity of 
rivastigmine. A single 3 mg po dose produced 30 to 40% 
inhibition of AChE in human CSF but minimal inhibition of 
either erythrocyte AChE or plasma BChE {241060}. In a study 
in healthy subjects preferential inhibition of AChE in CSF {as 
compared to plasma or erythrocyte AChE) was found after 
treatment with 3 mg of rivastigmine po [367019}. In a related 
study in which AD patients were titrated -in 1 mg bid/week 
increments to target doses of 1, 2, 3, 4, 5 or 6 rng bid 
rivastigrnine, it was further found that inhibition of CSF 
AChE is dependent on the dose of rivastigmine {289261]. The 
6 mg bid treahnent group showed a maximum mean 
inhibition of 62% at 5.6 h post-dose. In a study of sleep quality 
in young male volunteers, effects on REM sleep density at 1, 
1.3 and 2 mg indicate rivastigmine is centrally active [3157]. 

In a phase H efficacy study of rivastigmine in 402 AD 
patients, the completion rates were 87 and 85% for doses of 4 
and 6 mg/day, respectively (2292921. In a second study, in 
which 114 patients with mild to moderate AD were dosed 
bid and tid in the range 6 to 12 mg/day, 12 mg/day was 
tolerated, but completion rates were 64% in the bid group 
and 76% in the tid group. In a similar study in 50 patients in 
which drug was given after food 1209139], 12 mg/day was 
also well tolerated. The principal adverse effects at 12 
mg/day were typical of excessive peripheral cholinergic 
stimulation, ie, headache, nausea, dizziness and diarrhea. 

Phase Ill 
The phase III ADENA program comprised four separate, 
multicenter, placebo-controlled, 6 month, double--blind trials 
in patients with mild to moderately severe AD. The selection 
criteria also allow older patients. patients with significant 
physical illnesses and those taking concomitant medication 
[241060}. Results are available in published form from two 
of these trials [372434], [372444]. 

In a US trial (6352}, 699 patients were randomized to either 1 
to 4 rng/day bid, 6 to 12 rng/day bid, or placebo for 6 
months and were evaluated on scales of cognitive function 
(ADA5-Cog), global functioning {CIBIC+) and activities of 
daily living (PDS) (372434]. Of the high-dose group, 25% 
showed improved PDS, ADAS-Cog, and CIB!C+ scores 
compared to 15%, 7%, and 16o,'o of the placebo group for the 
respective outcome measures (372434}. The minimum 
effective dose is suggested to b€ 6 mg/day. 25% Of the drug­
treated patients withdrew because of the side effe<:ts dted 
above, versus 16% of the placebo group. 

In the phase III study 8303 725 patients from 45 centers in 
Europe and the USA received either 1 to 4 mg/day (low 
dose group) or 6 to 12 mg/day (high dose group) 
rivastigmine, or placebo, over 6 months [372444]. The doses 
were increased over the two fixed-dose ranges during the 
first 12 weeks and assessed during the subsequent 14 weeks. 
During the trial period, patients treated with placebo 
deteriorated according to measures of cognitive function, 
global functioning and ADL. In this study 24 to 4lo/o of the 
high dose group were full responders in all three measures 
and 50 to 60"/o were partial responders. Scores of the ADAS­
Cog improved in patients in the higher dose group when 
compared with patients taking placebo. Modest, but 
significant improvements were found in global function and 
in the progressive deterioration scale. 
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During the meeting· of the American Academy of 
Neurologists (May 1998), Novartis presented results of a 
meta-analysis of three double-blind, placebo-controlled, 26-
week phase III studies (designated 8303, 8351 and B352} 
[289815]. In more than 2000 patients rivastigmine had 
significant beneficial effects on measures of cognition 
(ADAS-Cog scale), global functioning and ADL. In a study 
with 100 weeks of treatment, the mean change on the AD AS­
Cog scale following rivastigmine was 3.8 points better than 
placebo treatment [297099]. In an open-label extension 
phase, patients who had originally received placebo (n = 
145) or rivastigmine (n = 136) received rivastigmine for a 
further six months. At the end of the six months, patients 
who had originally been on the placebo scored nearly three_ 
points higher on the ADAS-Cog scale. Between 44 and 52 
weeks all patients experienced a decline in cognition scores, 
although this was more modest in patients who were 
originally on rivastigmine {287188). Factors affecting patient 
responses to rivastigmine, using pooled data from the same 
studies (8303, B351 and 8352), were discussed in the Sixth 
International Conference on Alzheimer's Disease and 
Related Disorders (Amsterdam, The Netherlands, July 1998). 
In total, these trials encompassed 1843 patients {293335}. 
Analyses were performed on the effects of rivastigmine (6 to 
12 or 1 to 4 mg/day) or placebo upon cognitive 
improvement after 26 weeks of treatment. Patients were 
divided into subgroups according to age, race, gender, 
baseline disease severity, concomitant medications, co­
morbid illness and Hachinski score. Response to 
rivastigmine was determined by an improvement in ADAS­
Cog score of 4 points, and a CIBIC + score of < 4 at the 
endpoint [293335}. In general. response to rivastigmine is 
most effective at doses between 6 and 12 rng/day, in 
patients with moderate AD. Lower body weight enhances 
responsiveness, and nicotine use reduces response. 
Insufficient patient numbers prevented meaningful analysis 
of the influence of comorbid illness, race or concomitant 
medication on rivastigmine treatment, although in the latter 
no differences were seen with NSAIDS or estrogen. 

Since rivastigmine shows neuroprotective properties in 
some animal models, clinical trials have started to apply 
rivastigmine to other neurodegenerative diseases. Recent 
data from a multicenter study showed that rivastigmine has 
efficacy in improving the behavioral and psychological 
symptoms of dementia and cognition in patients with Lewy 
body dementia (LBD). 120 LBD patients in Italy, Spain and the 
UK, with a mini-mental state examination (MMSE} score of at 
least 10 were enrolled. The study used 3 to 12 mg/day of 
rivastigmine or placebo for 20 weeks with a fixed titration 
every 2 weeks. Significant improvements over placebo were 
achieved on ail neuropsychiatric inventory (NPI) items and 
attention, but not MMSE scores {337485). In trials of 
ri\•astigmine in AD greater cognitive benefits were observed 
in cases with vascular risk factors, like hypertension than in 
cases without [364146]. Some data presented this year at the 
Congress of the European Society for Clinical Pharmacology 
suggest that rivastigmine might be of value in the treatment of 
cognitive dysfunction in Parkinson-plus·dementia {369737}. 

A recent study has analyzed the efficacy and safety of 
rivastigmine in AD patients with concurrent vascular risk 
factors [372439]. Patients were randomized to placebo (n = 
235), low-dose rivastigmine (1 to 4 mg/day, n = 233), or 
high-dose rivastigmine (6 to 12 mg/day, n = 231) for 26 
weeks and efficacy assessed with ADAS-Cog, CIBIC+, PDS, 
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GDS, and MMSE. Additionally patients were categorized 
into two groups (with or without vascular risk factors) by 
baseline modified Hachinski Ischemic score for the 
determination of vascular risk factors. The treatment 
difference between high-dose rivastigmine and placebo was 
larger in the group with vascular risk factors than in the 
group without vascular risk factors. The conclusion of the 
study was that rivastigmine is effectiye in both categories of 
patients, although those with vascular risk factors 
experience greater clinical benefit. 

Side Effects and Contraindications 
Studies in phase ll and III have revealed that rivastigmine is 
well tolerated with doses up 12 mg/day [372434), [372444) . 
Adverse events were predominantly gastrointestinal, of 
mild-to-moderate severity, transient and occurred mainly 
during the escalation of the dose. The most common side 
effects were cholinergic and included nausea, vomiting, 
diarrhea, abdominal pain, and anorexia. In the lower dose 
group of study 8303 (1 to 4 mg/day) only the incidence of 
nausea (17%) was significantly higher than in the placebo 
group {10%) [3724441. These cholinergic adverse effects can 
be reduced by slowing the rate of titration or lowering the 
dose by as little as 1 mg/day. No clinically relevant 
differences were observed between groups in vital signs 
(blood pressure, heart rate, body temperature), ECG, 
physical examination, hematological or biochemical analyses 
(including the levels of hepatic enzymes). Discontinuation of 
treatment in trials for any reason was significantly higher in 
the high-dose group (33%) than in the low-dose (14%) or 
placebo groups (13%) 1372444]. 

Concomitant administration of rivastigmine with 
med ications belonging to 22 different therapeutic classes did 
not reveal significant increase of adverse events that would 
have indicated a drug interaction [367018}. In contrast, the 
pharmacokinetics of AChE inhibitors tacrine and donepezil 
have been reported to be altered by drugs like theophylline 
and cimetidine [327826]. 

Patent Commentary 
The basic molecule of rivastigmine is claimed in EP-
00193926, filed in March 1986 by Yissum Research and 
De\•elopment Co. The application was assigned to a Swiss-

Development History 
! DEVELOPER COUNTRY STATUS 
' Novartis Pharma KK Japan C2 

NovrutlsAG South Korea l 

NovartisAG New Zealand R 

, Novartis AG Argentina R 

: Novartls AG Mexico R 

, NovartiS AG Westam Europe L 
I 

~ Novartls AG us L 
! 

based company, Proterra AG in 1987 and granted in 1990. 
Sandoz filed a German priority case, DE-03706914 in March 
1987 claiming the(-) enantiomer (rivastigmine). This formed 
the basis of a patent family which includes GB-02203040 and 
US-05602176. 

Current Opinion 
The ability to produce modest improvements . or just 
arresting temporarily the decline in behavioral and cognitive 
functions that characterizes AD is of paramount medical and 
social importance. Inhibitors of AChE have been the first 
pharmacological compounds to demonstrate that ability in 
the clinic. Although the cholinergic treatment is called 
symptomatic and is supposed not to interrupt the 
underlying processes causing AD evidence is appearing 
which suggests that procholinergk agents, like rivastigmine, 
may significantly delay the progression of AD symptoms 
beyond one year in mild-to-moderate AD patients. 

Since rivastigmine does not interact with many of the 
medications which are prescribed to the often heavily 
medicated aged AD patient group, it might have an 
advantage over donepezil or tacrine in long-term use. 
However, new studies are revealing that the responses to 
ri\•astigmine may vary in different groups of AD patients 
depending at least on their gender or on the presence of 
vasc-Ular risk factors. It is possible, that a particular 
population of AD patients may benefit preferentially with 
different doses of rivastigmine. This possibility dearly calls 
for further basic and clinical research. Furthermore, the 
mechanisms of action of rivastigmine and donepezil are 
different and consequently they might also be directed to 
different populations of AD patients. The extent that the 
putative different populations of AD patients are going to 
benefit from differential dosage or from the use of an 
altemati\'e drug treatment will depend on careful 
monitoring of the side effects and the degree of 
improvement observed in a particular population. 

Finally, it is significant that trials with rivastigmine in 
patients with other neurodegenerative diseases (eg, LBD) in 
which cholinergic mechanisms play an important role have 
already started. They will provide important information on 
putative neuroprotective properties of rivastigmine. 

INDICATION DATE REFERENCE 
Alzheimers disease 13-SEP-99 339358 

Dementia 01-0CT-98 306982 

Alzhelmars dlsease 01-AUG-98 292661 

Alzheimers diSease 01-AUG-98 292661 

Alzheimars disease 01·AUG·98 292661 

Alzheimars cfiSease 25-APR-00 363944 

Alzheimers disease 22.JUN-OCI 371704 

! 

--- ----·- ·-------- ~ ·- - - -- · - . -- ·- ---- -- - - -· ------·--· --- · - --·- ~ 
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Literature classifications 
Key references relating to the drug are classified according to a set of standard headings to provide a quick guide to the 
bibliography. These headings are as follows: 
Chemistry: References which discuss synthesis and structure-activity relationships. 
Biology: References which disclose aspects of the drug's pharmacology in animal models. 
Metabolism: References that discuss metabolism, pharmacokinetics and toxicity. 
Oinkal: Reports of clinical phase studies in volunteers providing, where available, data on the following: whether the experiment 
is placelx:H:ontrolled or double- or single-blind; number of patients; dosage. 

~hemi~try _ __ _ ___ ·- __ 
1 STUDYTYPE 

I -- ""'SAA of-. 

.. ------ -RESUlT 
Optimum structure {of eight analogs) has best combination 
of brain selectivity, in vivo duration of action and 
tolerablnty. 

: Synthesis aro tn vitro and AChE Inhibition of 
i enantiomers. 

R-{+}-el altiomef is 5-fold wealear in llitTO against rat striatal 
AChE. 

Biology 
EFFECTSTui>IED 

·- -- -- . --
~STUDY TYPE EXPERIMENTAL MODEL RESULT 
· In vtvo AChE inhibition Ischemia in gerbils. Three 0.2 mglkg doses of 

activity. rivastigmineameliorated decrease in number of 
pyramldal cens. 

· In vivo AChE inhibition Ischemia in gslblls. Prevented decreases In ACh levels and B_ of 
I ac1ivity. M, receptors. 

Ex vivo AChE inhibition Normal rats. Inhibits hippocampal and cortical AChE 1 Mold 
activity. mora !han heart 

tn vivo AChE inhibition Ischemia in gatblls. Rivastigmine (0.2 mglkg ip) mitigated 
ac1ivily. ischemia-induced abnormalities of cholinergic, 

dopaminergic and serontinergic systems. 

· In vivo AChE lnhlbitlon Hypartenslva rats. Rivastigmine (0.05 to 0.5 ~g) protected 

1 
activity. against ischemia-inducacl deaeases in ACh. 

l tn vivo AChE inhibition Basal torebmln-lesioned Rlvasllgmine (0.10 to 0.05 mg.%g/day) 
activity. rats. improved acquisition and retention impalnnent 

In vivo AChE inhibition 5enescent rats. Rivastigmine {0.1 mglkg ip for 14 c:onsacutive 
actMty. days) prevented decreases in ACh level. ChAT 

activity and s_ of M, receptOrs. 

In vivo AChE inhibition Basal forebraln-lesioned Rivastigmine (0.1 to 0.2 mglkg po) dose-
ectlvlty. rms. dependently ameliorated the impairment of 

spatial memory. 

In vivo Loss of wor1cing DisruptiOn of \'11011ting RivaStigrrine (0.5 mglkg. ip) reduced worlting 
memory in memory by scopolamine in memory impairment 
delayed non- DNMTP. 
matching to 
position task 
(ONMTP). 

tn vivo Spatial memoty Close-head injury (CHI)_ Rivastigmina single dose (2 mg/l(g sc) allowed 
(latency} in Moms recovery of pretest latencies by 3 days after 
water maze. CHL 

In vivo Motor function. CHI. Rivastigmine {2 mg.1(g sc) accelerated 
recovery of motor functiOn by 7 and 14 days 
after CHI. 

In vivo Cetebtal edema. CHI. Rivastigmina (2mglkg sc) reduced edema by 
at least SO% 

In vivo Blood pressure. Freely moving rats. R!vasttgmine ("rv} produced pressor effect 
heart rate. which occurs at a much higher concentration 

that tacrina or physostigmine. 

241080 

241087 

REFERENCE 
230733 

162883 

162923 

162929 

230734 

193504 

193505 

160501 

367020 

289264 

289264 

289264 

372440 
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BioJogy(col)tinued} _ . ___ . _ ___ _ . .. ... __ _ 
I STUDY TYPE EFFECT STUDIED EXPERIMENTAL MODEL - RESULT- ·--

In vivo AChE inhibition Male and female rats. 
activity. 

i 
1 In vivo 

I 
·I 
! In vivo 

I 
I 
L- - --

Metabolism 

Change in 
extracellUlar ACh 
concantrntion. 

lntraocutar 
pressure (lOP). 

Mlcmdialysis In hippocampus of 
rlvastigmin&-treated rats. 

Topical applica1ion of 
rlvastigmine on rabbit's eye. 

r-stuoYTYPE ___ EFi=ECTSTUDIED~-MOOELUSeo ·-- - -- -- ·- -

Rivastigmine {0.75 and 1.5 mgll<g) causad 
significantly mora inhibition in females than 
in males in the cerebral cortex. 
hippocampus and striatum. 

Rivastigm!ne {0.625, 1 .25, 2.5 mgll<g po} 
caused dose-dependent Increases in 
extrncellulai ACh (190, 346, and 458".4). 

Application of 1%,2% or S"k rlvastigm!ne 
reduced lOP between 15 and 23% in a 
dose-independent manner. 

RESULT 
tn vivo Absorption in lv (0.1 mglkg}, single oral (1 mglltg) Oral: absorption T _- 0.83 h. - 93"-l.; 

mlnipigs. or topical {18 mg or 54 mg) doses 
of rivastigmlne. 

-REFERENciC! 
372445 

372439 

372437 

367021 

' tn vivo Metabolism In 
minipigs. 

lv (0. 1 mg/l<g}. single oral (1 mglkg} 
or topical (18 mg or 54 mg} doses 
of rivastlgmlne. 

Skin pati:Il: Reduced absorption. 367021 

in vivo Elimination in 
minipigs. 

lv (0.1 mg/kg). single oral (1 mgl);g) 
or topical ( 1 8 mg or 54 mg) doses 
of rivastigmine. 

· Phase I Absorption (human, 
healthy subjects) 

Oral, 3 mg dose. 

. Phaset Metabolism and 
elimination (human). 

Oral. 3 mg dose. 

Phase I Pharmacokinetics 
(human). 

Oml. 1 mg bidlwook increments 
titration to target doses of 1. 2, 3. 4, 
5,6mg. 

Clinical 
f EFFECT STUDIED _ __ ... -

. CSF AChE inhibition activity: 
, dose finding study. 

l Drug Interactions. 
I 

1 Efficacy. AChE inhibition in 
CSF. 

i Central activity. 
I 

I 
t 

' I 
I Tolerability. 

! Metabolism. 

i 
i Centrnl activity. 
l __ ··- --- - - ·- . 

18 AD patients treated po with rivastigmina 1 
mg bid/week increments titration to taiget 
doses of 1. 2. 3. 4. 5. 6 mg. Phase II. 

Concomitant administration o1 rivastigmtne 
with other c1n.lgs. 

Eight healthy volunteers admiristered Of'l6 

dose of 3 mg rivastlgmine in a phase 11 
study. 

20 Healthy males in a double-blind 
crossover phase I study, given single c:loSas 
of placebO, 0.5, 1. 1.3. or 2 mg. 

Double-blind, placebo-controlled, 
randomized bridging phase II study in 50 
patients with AD; 2 mgtday rivastigmine on 
days 1 to 3, 3 mg/day on days 4 to 7 
followed by 4 to 10 mg/day for weeks 2 to 7 
and 12 mwcsaY for weeks 8 to 9, 

Ten ranally- end ten hepatlcaDy-lmpaired 
patients. 

Six volunteers in a phase I study. 

Oral: Extensive first-pass metabOlism. 367021 
b!oavailability • 0.5%. 

Skin patch: 20 to 40-fold higher 367022 
bioavailability t."'an oral. 

Oral: 900.-(. in urine; half-life = 56 h 367022 

Peak plasma concentration in 111 > 289261 
96%; volume of distribution 
(apparent) between 1.8 and 2.71/kg. 

REsui.:f-- -------- ·- ·-
Dose dependent inhibition ol AChE in 
CSF. The 6-mg bid group showed 
maximum mean inhibition of 62% at 
5.6 h post-dOse. 

No adverse events Indicativa of 
interaction with any of 22 different 
therapeutic classes of drugs. 

Inhibition of AChE in CSF greater than 
placebo for 8 .4 h; maximal {40%} at 
2.4h. 

Sleep quality was not affected by the 
study medication; increased REM 
sleep density observed after 1, 1.3, 
and2mg. 

No maximum tolerated dose defined: 3 
patients discontinued due to adverse 
events; up to 12 mg/day generally weD 
tolerated with mild to moderate 
nausea, headache, dizziness end 
abdominal cramps obsatvecl. 

Dose adjustments not warranted. 

AChE selectivity inhibited in CSF. 

289261 

367018 

367019 

3157 

190327 

234634 

241060 
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RESDl.'f·-- - -- - .. -- --- -REFERENCE! 

I Tolerability/efficacy. 402 AD patients randomized to 4 or 6 
mg/day or placsbo. Phase Ill 

87% Completed on 4 mgtday; 85% on 229292 
6mglday. 

I 
, j Tolerability/eff!CBCY-

. I Tolerability. 

I j Efficacy. 

I 
. I Efficacy. 

l Ace!ylchclinasterasa 
'nh' ..... ti' ~~ ...,. on. 

-~ Tolerability. 

i 
. i 

, I 
1 Efficacy. 

. I 
J 

-~ Effreacy. 

l 

Associated patent 

Title Phcny!carbamaL 

114 AD patients maintained on 6 to 12 
ffi91day bid or tid or placebo. 

SO AD patients escalating from 2 to 12 
ffi91day bid or tid or placebo. 

599 AD patients on t to 4 or 6 to12 msfday. 
Phase Ill. 

725 AD pa!lents on 1 to 4 or 6 to 12 mglday. 
Phase Ill. 

20 Males in a double-blind crossover study, 
given single doses of placebo, 0.5, 1. 1.3. or 
2mg. 

Double-blind, placebo-controlled randomized 
bridging study in 50 patients With AD; 2 
mglday rivastigmine on days 1 to 3, 3 
mglday on days 4 to 7 followed by 4 to 10 
mglday for weeks 2 to 7 and 12 mglday lor 
weeks8to9. 

699 AD patients on 1 to 4 or 6 to 12 mg/day. 

723 AD patientS on 1 to 4 or 6 to t2 mg/day. 

64% Completed on 12 mglday bid; 229292 
76% for the same dose tid . 

12 mglday well tolerated. 209139 

SignifiC8Ilt improvement over placebo 372434 
in all outcome measures; 25% 
withdrawal due to nausea, vomiting 
diarrhea and dizziness . 

Significant improvement over placebo 372444 
in all outcome measures. 

Sleep quality was not affected by the 3 t 57 
study medication; increased REM 
sleep density observed after 1. 1.3. 
and2mg. 

No maximum tolerated dose defined; 3 190327 
patients Cliscontinued due to adVerse 
events: up to 12 mglday generally wen 
tolerated with mid to moderate 
nausea, headaChe, dizziness and 
abdominal cramps observed. 

Signif.'Callt improvement over placebo 241071 
in all outcome measures; 25% 
withdrawal due to nausea. vomiting 
diarrhea and dizziness. 

Significant lmprovemem over placebo 227602 
In all outcome measures. 

. Assignee Sandoz-Patent-Gmbh, 7850 Locrrach. De 

.. Publication DE-03&!5744-A 1 15-SEP-SS 

Priority DE-03805744 24-FEB-88 

Inventors Enz A. 
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207193 Novartls' •new skills•. SCRIP 1996 2111 7 

207221 Sandoz vvakes : Clba merger gives company focus through 
end of decade; Novartls will be 8th largest US firm, looldng for $1.5 
bll in savings worldwide. FDC REPORTS PINK SHEET 1996 58 11 3 
·5 

207578 Novartls to Integrate Sandoz Yalruhln and Clba Japan 
within 3 years. PHARMA JPN 1996 1495 2 • 3 

207865 Novartls top foreign firm In Japan SCRIP 1996 2122 13 

209139 Safety/Tolerability trial of SDZ ENA 713 In patients with 
probable s!zhefmer's disease. Sramek JJ, Anand A, Wardle TS, llWin 
P, Hartman RD. Cutler NR UFE SCI 1996 58 15 1201 • 1207 
• Phase If study of safety and toler8bility Of rivastigmine. 

209203 Simultaneous brain. Paez X. Hernandez L UF£ SC/1996 58 
151209 

210477 Second Annual Conference on the Therapeutics of 
Altheimer's Disease Mount Sinal Hospital, NY, USA. IDDB 
MEE71NG REPORT 1996 June 3-4 

211881 64 mental Illness drugs ln PHARMA R&D. SCRIP 1996 
2136 'i!l 

214873 Sandoz announces promlslng flndlngs from largest-ever 
global Alzheimer's study program. Sandoz Pharmaceuticals 
Corporation PRESS RELEASE 1996 July 26 

215543 Sandoz exelon a!zhe!mer's treatment demonstrates no 
liverilddney toxicity. FDC REPORTS PINK SHEET 1996 58 31 T&G-
12- T&G-13 

217655 Products. SCRIP1996 215822 • 23 

220771 Physostigmine effective in Alzhe!mers. SCRIP 1996 2156 
19 

221462 Shire Pharmaceuticals Group pic placing by Panmure 
Gortfon & CO. Ltd. Shim Pharmaceuticals ltd COMPANY 
PROSPECTUS 1996 February 15 

221997 New Drugs In R&D Pipellne. PHARMA JPN 1996 1497 16 • 
17 

222241 Shire Pharmaceuticals Group- Panmure Gordon analyst 
repcrt1995. ANALYSTREPORT1995 December 12 
226183 SDZ-ENA-713, SDZ-212-713, ENA-713, Exelon.RTM.. 
DRUGS FUTURE 1996 21 7 766 • 767 

226184 Slrategles for the optimal development of an antkiementfa 
~ Anand R, Hartman R, Gharaba1M G NEUROBIOL AGING 1996 
17 4 Suppl S139 

226185 Different profile of SDZ ENA 713 from other 
acetylcholinesterase !nhlbttors to Improve cholinergic deficit In 
baSal fOrebraQHesloned rats. Ohara T, Tanaka K I, Fukaya H. 
Akahane N, Demura N. Seno N JPN J PHARMACOL 1996 71 Suppl1 
9SP 

226186 Cllnlcal confirmation of pre-clinical attributes: The ADENA 
program. Anand R. Enz A NEUROBIOL AGING 199617 4 Suppl Sff7 • 
588 

226187 Mechanism of action based advantages among 
acetylcholinesterase Inhibitors. Enz A, Anand R NEUROBIOL 
AGING 1996 17 4 Suppl S87 
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226188 REM sleep behavior disorder Induced by cholinergic 
treatment In Alzheimer's disease. Carlander B, Touchon J, Ondze 
B, Billiard M J SLEEP RES 1996 S Suppl1 28 

227602 Sandoz Alzheimer's drug "Impressive". SCRIP 1996 2185 22 

227769 First approval for donepezil- in US. SCRJP1996 218621 

227810 Progress In Alzheimer's research. SCRIP 1996 2187 21 
• Discussion of Alzheimer's disease and the use of various 
approaches towards cholinergic replacement therapies. 

229292 Efficacy and safety results of the earty phase studles 
with Exelon (EBA-713) In Alzheimer's disease: an overview. 
Anand R. Gharabawi G, Enz A J DRUG DEV CUN PRACT 1996 8 
109. 116 
• Although these tolerability data have been presented in ITJ8etings, 
this is a good place to find them in print. Phase II efficacy data are 
also presented. 

230733 Post-Ischemic administration of the 
acetylcholinesterase Inhibitor ENA • 713 prevents delayed 
neuronal death in the gerbil hippocampus. Tanaka K, Mizukawa 
K, Ogawa N, MoriA NEUROCHEM RES 1995 20 6 663- 667 
• Bilateral common cartoid artery litigation in gerbils is a C!)fT1ITlOrl 

model in which to study the effects of cerebral ischr~mia. This paper 
suggests the potential for rivastigmine in nsurodegenerative caused 
by transient ischemia. 

230734 Inhibition of acetylcholinesterase modulates the 
autoregulation of cerebral blood flow and attenuates Ischemic 
brain metabolism In hypertensive rats. Sadoshima S, lbayashi S, 
Fujii K, Nagao T, Sugimori H, Fujishima M J CEREB BLOOD FLOW 
METAB 199515 5 845 • 851 

231923 Continued success In drug development 
MAGAZINE 1997 53 52- 58 

SCRIP 

231925 Product promise for 1997. SCRJP MAGAZINE 1997 53 
67-70 

234123 Alzheimer's dlsease: New pharmacological 
perspectives. Palacios JM METHODS FIND EXP CLJN 
PHARMACOL 1996 18 Suppl B 67 • 68 

234630 Update on cholinergic drugs In Alzheimer's disease. 
Kumar V, Sugaya K, Saunders S, Mechanic J DRUGS TODAY 1996 
32 7 529-537 

234631 Genetic predlsposltlon to adverse consequences of 
antJ-cholinesterases In 'atypical' BCHE carriers. Loewenstein 
Lichtenstein Y, Schwarz M, Glick D. Norgaard Pedersen B, Zakut H. 
Soreq H NAT MED 1995 1 10 1082- 1085 

234632 Engineering of human chollnesterases explains and 
predicts diverse consequences of administration of various 
drugs and poisons. Schwarz M, Glick D, Loewenstein Y, Soreq H 
PHARMACOL THER 1995 67 2 283- 322 

234633 Disposition of SDZ 3H-ENA 713, a cholinesterase 
Inhibitor, In the rabbit Habucky K. Gunn H. Tse FLS. Laplance R 
PHARM RES 199£ 13 9 Suppl 5496 

234634 The effects of renal and hepatic fmpalrment on the 
disposition of the acetylcholinesterase (AChE) Inhibitor SDZ 
ENA 713. Schran HF, Habucky K, Mancione LC. Polinsky RJ, 
Hubert M, Guerra! M PHARM RES 199513 9 Suppl 5428 
• This brief abstract is vBluable for the data on metabolism in healthy 
control subjects, as well as in patients with renal· and hepatic 
impairment. 

239620 SmlthKiine Memrlc does not have liver toxicity of 
tacrine, researcher- FDC REPORTS PINK SHEET 1997 59 7 
T&G-10 
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239899 Novartls Integration on track. SCRIP 1997 2217 7 

241060 Clinical development o1 Exelon: The ADENA 
programme. Anand R, Gharabawi G J DRUG DEV CLIN PRACT 
19968 117·122 
• Data on the central selectivity of rivastigmfne in humans have 
appeared in 8 poster, but this is 8 good place to find it in print. This 
pspsr also provides a good description of the phase Ill programme. 

241071 Promising results with Sandoz' exelon In Alzheimer's. 
SCRIP 1996 2152 22 

· •Phase 111 data on this US trial 

241080 Pharmacological activity of novel anticholinesterase 
agents o1 potential use In the treatment of Alzheimer's disease 
Weinstock M, Razin M, Chorev M. Tashma Z ADV BEHAV BIOL 
1986 29 539-549 
• The relationship of rivastigamine to the prototype cholinesterase 
inhibitor, miotine, is discussed, along with data that support its 
selection from smong eight analogs. 

241 087 Cyclishe phenyl carbamate des mlotln typs and lhre 
wfrkung auf die acetylcholinesterase. Amstutz R, Enz A, Marzi M, 
Boelsterfi J, Walkinshaw M HELV CHIM ACTA 1990 73 739-753 
• The synthesis and in vitro activity of the enantiomers is presented. 
Cyctized ansiogs that ssek to identify the optimal configuration for 
interaction with the enzyme were slso synthesized. 

241497 SDZ ENA 713 facilitates central cholinergic function and 
ameliorates spatial memory Impairment In rats. Ohara T, Tanaka 
K, Fukaya H, Oemura N, limura A, Seno N BEHA V BRAIN RES 
1997 83 1·2 229.233 

241498 Abnonnalltfes of acetylcholinesterase In Alzheimer's 
disease with special reference to effect of acetylcholinesterase 
Inhibitor. Mimori Y. Nakamura S. Yukawa M BEHAV BRAIN RES 
1997 83 1·2 25.30 

242833 Annual Report 1996 - Novartls. Novartis AG ANNUAL 
REPORT1996 December 31 

243314 Novartls' worldwide filings for Exelon. SCRIP 1997 
222517 

243335 Conducting Clinical Trials In Dementia (CSK Media 
Solutions ltd) London, UK. Garrat J IDDB MEETING REPORT 
1997 April&9 

249131 41st OHOLO Meeting: 4th International AlZheimer's and 
Parkinson's Disease Meeting Ellat, Israel. Francis PT IDDB 
MEETING REPORT1997 May 18-23 

249657 Cognitive enhancement therapy for Alzheimer's 
disease. The way forward. Pametti L. Senin U, Mecocci P DRUGS 
1997 53 5 752-768 

249833 The pharmacoac:onomlcs of dementia therapies: 
Bringing the clinical, research and economic perspectives · 
together. Molnar FJ, Dalziel W8 DRUGS AGING 1997 10 3 219-
233 

251544 Brief comments on phase II data with Zelmac. Novartis 
AG COMPANYCOMMUNICATION1997 June 17 

251724 Alzheimer's Disease: Exploiting Mechanisms for Drug 
Development and Diagnosis IBC's 6th Annual Confersnce, San 
Francisco, USA. Messer, Jr. WS IDDB MEETING REPORT 1997 
May 1-2 

253093 Fourth lnternatlonel NlceJSprlngfleld symposium on 
advances tor Alzheimer's disease therapy, Nice, April 10..14 
1996. Americ S, Sullivan J. Williams M ALZHEIMER'S DISEASE ID 
RESEARCH ALERT 1996 1 1 7 - 13 

253102 Fifth International conference on AlZheimer's disease 
and related disorders, Osaka, Japan, July 24-291996. Breen KG 
AlZHEIMER'S DISEASE /D RESEARCH ALERT 1997 2 1 15 . 20 

254218 Alzheimer's disease and related dementlas: Prospects 
for treatment. Williams M, Davis RE EXP OPJN INVEST DRUGS 
1997 6 6 735.757 
• Useful background to drug development in Alzheimer's disease, 
with detailed breakdown of the stages of clinicaJ development of a 
large number of drvgs. Now out of dele in this rapidly moving field, 
however. 

259128 New acetylcholinesterase lnl"llbltors. Brufani M. Filocamo 
l, Lappa S. Maggi A DRUGS FUTURe 1997 22 4 397 • 410 
• Review of AChE inhibitors with potential use in therapy of AD. 
Synthesis, and rnodtJs of action on a molecular scaJe described. 

259136 Synthesis of tritium, deuterium and carbon-14 labeled 
(SrN-etbyi-N-methyJ-3.{1-{dlmethylamlno )ethyl]carbamlc acid, 
phenyl ester, (L)-2.3-dlhydroxybutanediolc acid salt (SDZ ENA 
713 hta}, an tnvestlgstlonal drug for the treatment of 
Alzheimer's disease. Ciszew.:oka G, Pfeffer*om H, Tang YS, 
Jones l, Tarapata R, Sunay UB J LABEL COMPD RADIOPHARM 
1997 39 8 651 - 668 

259137 Therapeutic effects of Exelon In the treatment of 
patients with Alzheimer's disease. Anand R. Haman R, 
Gharabawi G NEUROLOGY 1997 48 3 Suppl 2 A377 

259139 Ameliorating effects of SDZ ENA 713 on age-associated 
decreases In learning performance and brain choline 
ecatyltransferase activity In rats. Ohara T, Fukaya H, Tanaka K. I, 
Seno N BRAIN RES BULL 1997 43 1 39-42 
• Investigation of the effects of rillastigmine on age-related impaired 
learning and chOline acetyftransferase in th8 frontal coTtex of the rat. 

259173 EC approval for Novartls's Exelon. SCRIP 1997 225718 

259187 First marketing approval for Novartls' Alzheimer's drug: 
Exelon(RTM) cleared by Swiss authorities. Novartis AG PRESS 
RELEASE 1997 August 04 

260776 Novartis' 27% Net Income Growth In Arst Half Sets 
Course For Strong full Year. Novartis AG PRESS RELEASE 
1997 August28 

262615 Recent approvals In Switzerland... SCRIP 1997 2266 22 

262941 International Psychogerlatrlc Association, 8th Congress 
Jerusalem, Israel. Rainer M IDDB MEETING REPORT 1997 
August 17-22 

263511 SDZ-ENA-713. DRUGS FUTURE 1997 22 7 805-806 

265979 Muscarinic agonlsts for the treatment of AlZheimer's 
disease: progress and perspectives. FISher A EXP OPIN INVEST 
DRUGS 1997 6 10 1395-1411 
• An extensive, u~to-date review of muscarinic agonists for the 
treatment of Alzheimer's disease. 

267094 Novartls' Sales Accelerate Further In Third Quarter of 
1997 All Three Life Sciences Divisions Drive Expansion Novartis 
AG PRESS RELEASE 1997 October 23 

267760 10th European COUge of Neuropsychopharmacology 
Congress (ECNP) VIenna, Austria. Hammad G IDDB MEETING 
REPORT1997 September 13-17 

267847 Psychiatric Pharmacy, 22nd Annual Conference Latimer 
House, Bucklnghamshfre, UK. Laekeman G IDDB MEETING 
REPORT1997 October 3-5 
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268092 Novartls pharma sales buoyant. SCRIP1997 228013 

268459 Novartfs's Exeton launched in 1st market. SCRIP 1997 
2281 21 

268461 US experts come out In support of donepezll. SCRIP 
1997 2261 22 

269452 New drugs in R&D pipeline. PHARMA JPN 1997 1573 19 

270590 Bayer and Myriad form CNS alliance. SCRIP 1997 2288 1 1 

270622 Alzheimer's drugs filed in US. SCRIP 1997 228819 

271461 Banyu files NDA for antldementla drug metrlfonate In 
the EU. PHARMA JPN 1997 1576 17 • 18 

274101 Alzheimer's disease: towards therapeutic manipulation 
of tfle amyloid precursor proteln and amyloid beta-derivatives. 
lamer AJ, Rossor MN EXP OP!N THER PAT 1997 7 10 1115 • 
1127 

274146 Redux, Pondlmln patients should consider echos 
before Invasive dental procedures. FDC REPORTS PINK SHEET 
1997 59 46 T&G4 - T&GS 

275380 Novartfs Achieves Dynamic Sales Growth In First Full 
Year. Novartis AG PRESS RELEASE 1998 January 22 

276413 New acetylcholinesterase Inhibitor shows promise In 
largest Alzheimer's trial to date. FORMULARY 1997 32 12 
1208). 

276918 Novartls buoyed by currency movements.. SCRIP 1998 
23048 

277860 EC approval likely for Novartls's Exelon. SCRIP 1998 
230718 

279466 Hoechst - Stripped to Its core. Cantle J, Dyson J 
ANALYST REPORT 1997 September 

280440 [New cholinesterase Inhibitor for the treatment of 
Alzheimer's disease}. AlZHE!MER-THERAPIE. NEUE 
CHOUNESTERASEHEMMER. Kubitzek 0 DTSCH APOTH ZTG 
1998138 4 25-26 

280506 A double-blind placebo controlled study of ENA 713 In 
Alzheimer's dlsease (OAT}. Roesler M. Dennler H, Retz W, 
Gastpar W PHAR!ti.ACOPSYCHIATRY 1997 30 S 212 

280508 [Current treatment and new therapeutic perspectJves of 
Alzheimer's d!sease]. TRATAMIENTO ACTUAL Y NUEVAS 
PERSPECTIVAS TERAPEUTICAS EN LA ENFERMEDAD DE 
ALZHEIMER. Soler MTF, Company ES. Casany MVT, Soria AC 
FARMHOSP1997214195-207 

281057 Merrill Lynch: Pharmaceutical Industry: Global Model 
Book - Highlights: Models for the US, Europe, Emerging Europe 
and Japan. Merrill lynch ANALYST REPORT 1998 

281429 Novartls reports strong results In firSt year of 
operations driven by dynamic volume growth and productlvlty 
enhancements Novartis AG PRESS RELEASE 1998 Maich 17 

281963 Merrill Lynch: Pharmaceutical & Biotechnology Bulletin. 
Merrill Lynch ANALYST REPORT 1998 February 18 

281965 Arlsugaclns, selective acetylcholinesterase Inhibitors of 
microbial origin. Otoguro K. Kuno F, Omura S PHARMACOL 
THER 1997 76 t-3 45-54 

281994 Merrill Lynch: Pharmaceutical & Biotechnology Bulletin 
Merrill Lynch ANALYST REPORT 1998 February 04 
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282313 Merrill Lynch: Pharmaceutical & Biotechnology Bulletin. 
Merrill Lynch ANALYST REPORT1998 March 4 

282537 Pharma drives organic growth at Novartls. SCRIP 1998 
23207 

283383 [Exelon.RTM. Is effective In Alzheimer's dementia]. 
EXELON.RTM. - GUTE WIRKUNG BEl AL2HEIMER-DEMENZ. 
THERAPIEWOCHE SCHWE/Z 1997 13 12 446}. 

283384 {Exelon.RTM. Is effective In Alzheimer's dementia). 
EXELON.RTM. - GUTE WIRKUNG BEl AL2HEIMER-DEMENZ. 
THERAPIEWOCHE SCHWE/Z 1997 13 12 446). 

283496 Alzheimer's Disease New Drug Discovery Strategies 
Boston, MA. USA IDDB MEETING REPORT 1998 February 23-
24 

283952 Antiemetic therapy for Alzheimer's patients receiving 
tfle cholinesterase Inhibitor SOZ ENA 713. Cutler NR. Anand R, 
Hartman RD. Messina JC, Jhee SS ANNU MEET AM SOC CLIN 
PHARMACOL 1998 99 New Orleans Pll-62 

285196 Chollnesterases: Sixth International Meeting San Diego, 
CA, USA. IDDB MEETING REPORT 1998 March 20 ·24 

285673 Novartls's Japanese sales fall3%. SCRIP 1998 2324 

286229 Pfizer Trovan sales reach $41 mil In first quarter on 
market. FDC REPORTS PINK SHEET 1998 60 16 23 

286804 Annual Report 1997 • Novartls AG. Novartis AG ANNUAL 
REPORT 1997 December 31 

287188 Marketing will determine success ln Alzheimer's. 
SCRIP 1998 223213 27 

287879 Novartls'& Exelon approved In the EC. SCRIP 1998 May 
15233524 

288355 Chlral USA 98 Chlral Technology -The Way Ahead San 
Francisco, CA, USA Mucke HAM IDDB MEETING REPORT 1998 
May 18·19 

288564 Novartls' Alzheimer's treatment. Exelon, receives EU 
approval. Novartis Pharma AG PRESS RELEASE 1998 May 13 

288725 Relmbursment altered by CPMP voting? SCRIP 1998 
2338139 3 

289261 Dose-dependent CSF acetylcholinesterase Inhibition by 
SOZ ENA 713 In Alzheimer's disease. Cutler NR. Polinsky RJ. 
Sramek JJ, Enz A, Jhee SS, Mancione L. Hourani J, Zolnouni P 
ACTA NEUROL SCAND 1998 97 4 244 · 250 
• Rivastigmine escalated to various target doses differentially 
inhibits CSF AChE in AD patients. 

289264 Rlvastigmine. a braln-seiedlve acetylcholinesterase 
Inhibitor, ameliorates cognitive and motor deficits Induced by 
closed-head Injury In the mouse. Chen Y, Shohami E, Constantini 
S, Weinstock M J NEUROTRAUMA 1998 15 4 231 • 237 
• Post-lesion rivastigmine reduced. extent of edema in close-head 
injury, and improves motor and cognitive deficits tasted in Morris 
water maze. 

289271 Antiemetic therapy for Alzheimer's patients receiving 
the chollnesterase Inhibitor SDZ ENA 713. Cutler NR, Anand A, 
Hartman RO, Messina JCJR. Jhee SS CLJN PHARMACOL THER 
199863 2188 

289276 Therapeutic agents for Alzheimer's disease. Honma A 
NIPPON NA/KA GAKKAI ZASSH/1998 87 1 169 • 174 

289298 Varlatlons in EC review times. SCRIP 1998 2340 3 



Noven Ex. 1018
Page 15 of 18

450 Current Opinion in CPNS Investigational Drugs 2000 Vol 2 No 4 

289305 Pharmacokinetics and drug Interactions of 
cholinesterase Inhibitors administered In Alzheimer's disease. 
Crismon ML PHARMACOTHERAPY 1998 18 2 Pt 2 47 • 54: 
discussion 79-82 

289316 Cerebra-protective effects of ENA713, a novel 
acetylcholinesterase Inhibitor, In closed head Injury In the rat. 
Chen Y, Shohami E, Bass R, Weinstock M BRAIN RES 1998 784 1-
218-24 
•• Post-lesion rivastigmine reduced the extent of edema and 
speeded motor recovery in rats with CHI. 

289578 Novartls's Exelon launches In EC. SCRIP 1998 2340 27 

289815 Novartls Exelon benefit •cllnlcally-relevant• In 2".4-12% 
of EU responders FDC REPORTS PINK SHEET 1998 60 23 17 

291307 FDA requests additional analyses before approval of 
Novartls' alzhelmer's drug in tl'le USA. Novartis AG PRESS 
RELEASE 1998 July 9 

292661 New drug for Alzheimer's disease demonstrates robust 
effect on cognitive function. Novartis AG PRESS RELEASE 
t998 July27 

293335 Alzheimer's Disease and Related Disorders - Sixth 
International Conference {Part II} Amsterdam, The Netherlands. 
West K fDDB MEETING REPORT 1998 July 18-23 

294987 Neurological recovery from closed head Injury Involves 
dendrite growth accompanied by acetylcholinesterase 
overexpression. /NT SYMP PHARM CERE ISCH 1998 Marburg, 
Gennany 27 ·29 July 36 

295976 1oth European College of Neuropsychopharmacology 
Congress (ECNP) 13-17 September 1997, Vienna, Austria. 
Hammad G CURR RES SEROTONIN 1998 3 1 19'· 22 

297099 Nauropsychopharmacologlcal Eighth Central 
European Symposium Vienna, Austria Mucke HAM IDDB 
MEETING REPORT 1998 August 28-30 

298656 Cholinergic Mechanisms - Tenth International 
Symposium Arcachon, France. Seroq H IDDB MEETING 
REPORT1998 September 1·5 

300257 Merrill Lynch: Global pharmaceuticals: The haves and 
have nots. Merrill Lynch ANALYST REPORT 1998 September 03 

300401 American Psychiatric Association 151st Annual Meeting 
Toronto, Canada. Hammad G IDDB MEETING REPORT 1998 
June 1-4 

301301 Novartls' Foradil launch expected In second quarter of 
1999. FDC REPORTS PINK SHEET 1998 60 40 8 

302615 Third Congress of the European Federation of 
Neurological Societies Seville, Spain. Angelini C JDDB MEETING 
REPORT1998 September 19-25 

304019 Alzheimer's Disease and Related Disorders - Fourth 
Hungarian Conference Szeged, Hungary. Perry G !DDB 
MEETfNG REPORT 1998 October 7-9 

305623 Synthesis and modeling studies of a potent 
conformationally rigid muscarinic agonist: 1· 
azablcyclo[2.2.1}heptanesplrofuranone. Wu ESC. Kover A. 
Semus SF JMEDCHEM199841 224181-4185 

305859 European College of Neuropharmacology - 11tl'l 
Congress (Part IV) Paris, France Keppel Hesselink JM IDDB 
MEETING REPORT 1998 Oct 31 · Nov 4 

306003 Mode of action and metabolism of rlvastlgmlne: a braln­
selectlve acetylcholinesterase Inhibitor. Enz A SOC NEUROSCI 
ABSTR 1998 24 Part1 477.4 

306036 FOG Pet: A sensitive quantitative measure of 
Alzheimer's disease progression and brain metabolic effects of 
ENA 713. Potkin SG. Anand R, Messina J. Hartman R, Keator 0, 
Wu JC, Maguire G, Aeming K. Dockstader T, Bunney WE SOC 
NEUROSCJ ABSTR t998 24 Part 1 477.16 

306037 Dose-dependent CSF acetytchollnesterese. Inhibition 
by rlvastlgmlne tartrate In Alzheimer's disease. Culter · N. 
Polinsky R, Sramek J, Enz A. Jhee S. Mancione L SOC NEUROSCI 
ABSTR 1998 24 Part 1 477.18 

306654 Pharmacogenetic approach to the treatment of 
alzhefers disease: effect of acetylcholinesterase Inhibitors on 
apollpoproteln E metabolism In vitro. Beffert U, Aumont N, Poirier 
J SOC NEUROSC/ ABSTR 1998 24 Part 2 670.10 

306982 Launching status of new pharmaceutical products 1998. 
PHARMA KOREANA 1998 8 10 13 • 26 

308693 Invited review: Cholinesterase Inhibitors for .Aizhi!imer's 
disease therapy·: from tacrlne to future applications. Giacobini E 
NEUROCHEM INT1998 32 5-6 413-419 

308694 Promising agents for treating Alzheimer's disease. 
Simonson W AM J HEALTH-SYSTEM PHARM 1998 55 21 SUPPL 
S11- 516 

312294 Novartls grows sales a further 5% to Ctif 31.7 billion In 
1998. Novartis AG PRESS RELEASE 1999 January 21 

312499 New therapeutic patents tor Alzheimer's disease. EXP 
OPfN THER PAT 1999 8 12 1751 · 1757 

312£45 European Commission clears tour NMEa ahead of FDA 
In 1998. FDC REPORTS PiNK SHEET 1999 61 2 19-20 

313406 Relertta, GS 4104 may make 1999 year of flu NMEs from 
antiviral division. FDC REPORTS PINK SHEET 1999 61 2 27 - 28 

313428 fn Brief. FDC REPORTS PINK SHEET 1999 61 3 

317485 New medication for Alzheimer's disease demonstrates 
significant effect on patients' abilities In key measures. Novartis 
Pharmaceuticals Corp USA PRESS RELEASE 1999 March OS 

317879 Amlnopyrldazlnes and acetylcholinesterase Inhibitors. 
Contreras J. Rival Y M, Chayer S, Bourguignon J J, Wermuth C G J 
MED CHEM 1999 42 4 730-741 

318350 Novartls net Income rises 16% In second year of 
operations. Novartis AG PRESS RELEASE 1999 March 16 

318377 First worldwide study alms at delaying onset of 
AlZheimer's disease In high-risk grC?up. Novartis Phannaceuticals 
Corp USA PRESS RELEASE 1999 -March 16 

319337 Annual Report 1998 - Novartls AG. Novartis AG 
ANNUAL REPORT 1998 December 31 

319561 Novartls to file Zelmac for Irritable bowel syndrome 
In 1999-2000. FDC REPORTS PINK SHEET 1999 61 12 13- 14 

323896 American Academy of Neurology - 51st Annual 
Meeting (Part II) Toronto, Ontario, Canada Kertesz A IDDB 
MEETING REPORT 1999 April17-24 

324671 Novartls receives FDA approvable letter tor new 
therapy to treat Alzheimer's disease. Novartis Pharmaceuticals 
Corp USA PRESS RELEASE 1999 May 13 
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328657 Metrlfonata {Trichlorfon): a review of the pharmacology, 
pharmacokinetics and clinical experience with a new 
acetylcholinesterase Inhibitor for Alzheimer's disease. Ringman 
JM, Cummings JL EXP OPIN INVEST DRUGS 1999 S 4 463- 471 

328676 ABN AMRO: Pan--Europe Pharmaceuticals: Pan­
European Pharmaceutical Review. ABN AMRO ANALYST 
REPORT 1999 April 

328£89 ABN AMRO: Pan--Europe Pharmaceuticals: Irritable 
Bowel Syndrome Review. ABN AMRO ANALYST REPORT 1999 
May25 

330312 A Meeting o1 Minds - Care and Science in Dementia 
London, UK IDDB MEETING REPORT 1999 June 30 -July 2 

332193 Novart!s reports sales of CHF 16.3 billion In first half of 
1999; focus on growth drivers and rejuvenation of the product 
portfolio on track Novartis Pharmaceuticals Corp USA PRESS 
RELEASE1999 July 15 

332607 EPHAR '99 - Second European Congress of 
Pharmacology {Part II) Budapest, Hungary. Worker C IDDB 
MEETING REPORT 1999 July 3·7 

333364 Donaldson, Lufkin & Jenrette: Novartls Donaldson. 
Lufkin & Jenrette ANALYST REPORT 1999 

333367 Arnhold & S Blelchroeder: Novartls. Arnhold & S 
B!eichroeder ANALYST REPORT 1999 April 21 

333446 Fourth European Congress of Gerontology Successful 
Aging with Phytophannaceutlcals, Berlin, Germany. Laekeman 
G IDDB MEETING REPORT 1999 July 9 

336750 Leitman Brothers: Healthcare UK & Europe: 
Pharmabul!etln. Lehman Brothers ANALYST REPORT 1999 April 
14 

337485 The International Psyehogerlatric Association - Ninth 
Congress Vancouver, Canada. Shah A IDDB MEETING REPORT 
1999 August 15-20 

338250 The lrttematlonal Psychogerfatrlc Association - Ninth 
Congress (Part II) Vancouver, Canada. Ames D IDDB MEETING 
REPORT1999 August 15-20 

338262 The lnternatlonal Psychogerlatrlc Association • Ninth 
congress (Part Ill) Vancouver, Canada. Draper B IDDB MEETfNG 
REPORT 1999 August 15-20 

339358 Neoral, Dlovan to be blockbuster: Novartls. PHARMA 
JPN 1999 166214 ·15 

340176 Camerlno-Noordw!jkerhout 12th Symposium - Receptor 
Chemistry Towards The Third Millennium Camerlno, Italy. Angeli 
P. Triggle DJ IDDB MEETING REPORT 1999 September 5-9 

341989 International Psychogerlatrlc Association - Ninth 
Congress {Part V} Vancouver, British Columbia, Canada. 
Hammad G. Mashour AK IDDB MEETING REPORT 1999 August 
15-20 

342651 Lehman Brothers: Hea!thcare UK & Europe: 
Pharmabulletln. Lehman Brothers ANALYST REPORT 1999 
September 28 

342937 Novartls R&D Investor Seminar, New York. Novartis AG 
COMPANY WORLD WIDE WEB SITE 1999 September 21 

345022 CSF cholinesterase Inhibition ts a more accurate 
measure of congnltlve effects than drug concentrations or 
peripheral inhlbllion in Alzheimer patients receiving 
rlvastlgmine. CU1ler NR. Veroff AE, Anand R, Hartman · R. 
Mancione L, Sramek JJ SOC NEUROSCI ABSTR 1999 25 1 11.12 
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345126 Alzheimer's and Related Disorders Society of India -
Fifth National Conference Mumbal, India. Shah A JDDB 
MEETING REPORT 1999 October 22-23 

345401 Second International Congress on Mental Dysfunction 
In Parkinson's Disease Amsterdam, The Netherlands. Jellinger 
KA IDDB MEETING REPORT 1999 October 20.23 

347590 Summary of the Society for Neuroscience 29th Annual 
Meeting, Miaml Beach, FL, USA. Kibble A IDDB MEETING 
REPORT 1999 October 23-28 

348049 Cholinergic therapies In Alzheimer's disease. Siddiqui 
MF, Levey AI DRUGSFUTURE1999 24 4 417-424 

348202 New data demonstrate activities of dally living are 
enhanced In patients with mild to moderately severe 
Alzheimer's disease with rlvastlgmlne tartrate. St Louis 
University PRESS RELEASE 1999 November 22 

351074 Novartis, AstraZeneca cede seed business: two pharma 
pure plays created. FDC REPORTS PINK SHEET1999 61 49 16 
-17 

351747 Current and emerging treatments for Alzheimer's 
disease. Solomon PA /NT PSYCHOGERIATR 1999 August 15-20 
Abs2~ 

351748 Mechanism of action of cholinesterase inhibitors. Enz A 
/NT PSYCHOGERIATR 1999 August 15-20Abs 2.07·2 

351749 The EJVeldence of the effect of ChEls on the course and 
prevention of Alzheimer's disease. Anand R, Messina J. Hartman 
R. Graham S. Enz A fNT PSYCHOGERJATR 1999 August 15-20 
Abs 2·07-3 

351750 Cholinergic drugs In vascular dementla. Kumar V !NT 
PSYCHOGERIATR 1999 August 15-20 Abs 2-07-4 

351761 Improving day to day functioning In patletns with AD. 
Ferris SH /NT PSYCHOGER!ATR 1999 August 15-20 Abs 5-11-4 

351762 Maximising functional ability: new data with 
cholinesterase lnhlbtlors. Anand R. Messina J, Hartman A, 
Graham S, Cicin-Sain A JNT PSYCHOGERIATR 1999 August 15-
20 Abs 5-11-5 

351789 Effects of SDZ-ENA-713 of acetylcholine-esterase 
Inhibitor In patients of Alzhelmer-typa dementla traced by 
event-related potentials. Kosaka A, Yamaguchi N, Fukushima T. 
Utagawa I, Funaki M, Okada N, Aoba A, Homma A !NT 
PSYCHOGERIATR1999 August 15·20Abs PA-038 

352312 Rapid developments In CNS markets. Hughes 0 PHARM 
SCIENCE TECH TODAY19981 5186 , 

354088 British Pharmacological Society Cambridge Symposia 
(Part II) Cambridge, UK. Chazot P IDDB MEETING REPORT2000 
January 5-7 

357019 Novartls US sales force increase anllclpates up to five 
NME launches FDC REPORTS PINK SHEET2000 62 8 17 

359996 First Florida Heterocyclic Conference, Gainesville, FL, 
USA. Math Cohn 0 IDDB MEETING REPORT2000 March 8-10 

361840 Novartis. FORMULARY 1999 3410 SUPPL. 60- S4 

362804 The effects of the acetylcholinesterasa Inhibitor ENA713 
and the M1 agonist AF150{S) on apolipoproteln E deficient mice. 
Chapman S, Fisher A. Weinstock M. Brandies R. Shohami E. 
Michaelson DM J PHYSIOL PARIS 1998 92 3-4 299- 303 
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l 452 Current Opinion in CPNS Investigational Drugs 2000 Vol 2 No 4 

362819 Novartls Group sales up 17"k to CHF 9.3 billion In first 
quarter of 2000. Novartis AG PRESS RELEASE 2000 April 12 

363202 Advances In Alzheimer Therapy - Sixth International 
Stockholm/Springfield Symposium Stockholm, Sweden. Hemolz 
K IDDB MEETING REPORT2000 April 5-8 

363292 Advances In Alzheimer Therapy - Sixth International 
Stockholm/Springfield Symposium (Part II)Stockholm, Sweden. 
Hartvig P IDDB MEETING REPORT2000 April 5-8 

363335 Non-AIZhelmer Cognitive Impairment • Joint Meeting of 
the International Psychogerlatrlc AssoclaHon and Royal 
College of PsyehiatrlstsNewcastle upon Tyne, UK. Ames D 
IDDB MEETING REPORT2000 April 4·7 

363337 Advances In Alzheimer Therapy - Sixth International 
Stockholm/Springfield Symposium on (Part IV)Stockholm, 
Sweden. Mucke HAM IDDB MEETING REPORT2000 April 5-8 

363824 Novartls receives FDA marketing clearance for new 
Alzheimer's disease treatment. Novartis Phannaceuticals Corp 
USA PRESS RELEASE 2000 April 24 

363843 FDA approves new drug to treat AJzhelmel"s disease. 
Alzheimer" s Associa1ioo of los Angeles PRESS RELEASE 2000 April24 

363944 Exelon receives approval in the US for the treatment of 
Alzheimer's disease. First Alzheimer's therapy to Show clinical 
benefits in US and Europe for all 3 key symptom areas: 

· activities of dally living, global functlonfng {Including behavior) 
and cognition. Novartis AG PRESS RELEASE 2000 April 25 

364024 Absolute b!oavallablllty of rlvastlgmlne using mlchaells­
menten kinetics. Hossain M. Cutler NR. Lee L. Sramek JJ. Sadek 
G GUN PHARMACOL THER 2000 67 2 Pll-99 

364082 Novartls - Operational Review 1999. Novartis AG 
ANNUAL REPORT2000 Januruy 01 

364128 Pharmacokinetics of rlvastlgmlne and Its metabolite 
following a single oralS MG dose versus a single 2 MG l.v dose 
In patients with AIZhelmers disease. Cutler NR, Hossain M. 
McDonald c. Pommier F. Sedek G, Jhee SS, Sramek JJ CLIN 
PHARMACOL THER 2000 67 2 Plll-49 

364146 Advances In Alzheimer Therapy • Sixth International 
Stockholm/Sprtngfleld Symposium (Part V) Cholinergic Therapies 
for Alzheimer's Disease: Polysymptcmatfc and StabllizJng 
Potentfal, Stockholm, Sweden. Perry EK IDDB MEETING REPORT 
2000 April 5-8 

364764 Advances In AJzhefmer Therapy - Sixth lmemat!onal 
Stockholmt'Spt!ngfleld Symposium (Part VI) Anticholinesterase 
Therapeutics, Stockholm, Sweden. Soreq H IDDB MEeTING 
REPORT2000 April 5-8 

364802 Novart!s Exelon clears FDA for Alzheimer's; study versus 
Aricept planned. FOG REPORTS PINK SHECT2000 62 17 3 

364853 Nee Therapeutics completes S7 m!Uion private placement of 
common stock.. NeoTherapeutics Inc PRESS RELEASE2000 May 02 

364974 Novartls The growth challenge. Menlll Lynch ANALYST 
REPORT2000 April25 

367018 Lack of adverse pharmacodynamic drug lrneractlons with 
rivastlgmlne and twenty-two classes of medications. Grossberg GT, 
Slahelin HB, Messina JC, Anand A, Veach J /NT J GERIATR 
PSYCH/ATRY20CX:J 15 3 242 • 247 
•• Concomitant pharmacodynamic analysis of rivastigmine with 22 
different therapeutic classes of medications did not reveal any 
increase in adverse drug interactions. 

367019 Preferential cerebrospinal fluid acetylcholinesterase 
Inhibition by rlvastlgmlne ln humans. Kennedy JS, Polinsky RJ, 
Johnson B, Loosen P, Enz A. Laplanche A, Sctlmidt D. Mancione 
LC. Pamis WCV, Ebert MH J CLfN PSYCHOPHARMACOL 1999 19 
6513-521 
.. Report of rapid, sustained dose-dependent inhibition of AChE by 
dose-escalated rivastigmine in CSF from AD patients as compared 
to plasma inhibition from the same patients. 

367020 The acetylcholinesterase Inhibitor, ENA 713 (Exelon), 
attenuates the working memory lmpalnnent induced by 
scopolamine In an operant ONMTP task In rats. Ballard TM. 
McAllister KH PSYCHOPHARMACOLOGY19991461 10-18 
• Experiments in rats supporting the role of rivastigmine in reversing 
induced deficits in cholinergic transmission that produce memory 
impairment resembling age-related memory deficits. 

367021 A!)sorption, metabOlism, and disposition of (14CJSDZ 
ENA 713, an acetylcholinesterase inhibiter, In minlpigs 
following oral, Intravenous, and dermal administration. Tse FL. 
Laplanche A PHARM RES 19981510 1614- 1620 
• Pharmacokinetics of rivastigmine administered po, iv or with a 
dermal patch in minipigs. 

367022 Clinical pharmacology of rivastigmlne: a new­
generation ec:etylchcl!nesterase Inhibitor for the treatment of 
Alzheimer's disease. Polinsky RJ CUN THER 1998 20 4 634 • 647 
• Basic pharmacokinetic 8lld pharmacodynamic characteristics of 
rivastigmins and its mstabofites in twalthy human subjects and AD 
patients. 

367023 Disposition of SDZ ENA 713, an acetylcholinesterase 
Inhibitor, in the rabbit. Habucky K, Tse FL BIOPHARM DRUG 
DISPOS 1998 19 5 285 • 290 
• Pharrnat:Qkinetics of po and iv rivastigmine in non-pregnant, 
pregnant and lactating rabbits. 

367028 Interim results from an International clinical trial with 
rlvastlgmlne evaluating a 2-week titration rate In mild to severe 
Alzheimer's disease patients. Vallas B. Inglis F. PC1kin S. Messina 
J, Sain A, Koumaras 8, Hartmann R. Pedersen TINT J GERIATRIC 
PSYCHOPHARMACOLOGY199813140·144 

367083 NeoTherapeuttcs reports first quarter results reflecting 
acceleration of Neotrofln's ellnlcal trial program. 
Nee Therapeutics Inc PRESS RELEASE2000 May 18 

367119 Mode of action and metabOlism of rlvastlgmlne: A 
braln-selectlve acetylcholinesterase Inhibitor. Enz A SOC 
NEUROSCI ABSTR 1998 24 1-2 1215 

367191 American Academy of Neurology, San Diego, CA, USA. 
Kertesz A IDDB MEETING REPORT2000 April 29 ·May 6 

367586 Lehman Brothers- Pharmabulletln. ANALYST REPORT 
2000 May 10 

368257 Novartls. Morgan Stanley bean Witter ANALYST REPORT 
2000 April 17 

368976 SAR of 9-amlno-1,2,3,4-tertahydroacrldine-based 
acetylcholinesterase Inhibitors: synthesis, enzyme Inhibitory 
activity, OSAR and structure-based CoMFA of tacrtne 
analogues. Recanatini M. Cavaf!i A. Be!luti F. Piazzi L. Rarnpa A, 
Bisi A, Gobbi S. Valenti P, Andrisano V, Bartolini M, Gavrini V J 
MED CHEM2000 43 10 2007- 2018 

369737 European Society for Clinical Neuropharmacology • 
Afth Congress, Opatlja, Croatia. Pepeu G IDDB MEETING 
REPORT2000 May 17·21 

371022 Tel Aviv University Alzheimer's Conference. Seventh 
Annual Meeting, Tel Aviv, Israel. Jellingar KA IDDB MEETING 
REPORT2000 June 1-2 
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371704 Novartls announces availability of first new alzhelmer's 
disease treatment In over three years. Novartis Pharmaceuticals 
Corp USA PRESS RELEASE2000 June 21 

372434 A randomized trial evaluating the efficacy and safety of 
ENA 713 (rlvastlgmlne tartrate), a new acetylcholinesterase 
Inhibitor, In patients with mild to moderately severe 
Alzheimer's disease for the ENA 713 B352 study group. Corey 
Bloom J, Anand R. Veach J INT J GERIATRIC 
PSYCHOPHARMACOLOGY 1998 1 55 -58 
.. Study of safety and efficacy of rivastigmins ad_ministered at 
different doses with a dose escalation period in centers of the USA. 

372435 Cholinesterase Inhibitors; an overview of their 
mechanisms of action in Alzheimer's disease. Enz A, Floersheim 
P ALZHEIMER DISEASE: FROM MOLECULAR BIOL THERAPY 
(EDS: BECKER,R; G!ACOBfNI,E) 1996 211-215 
• Phai'ITiaCOdyTIBmics of chofinestetase inhibitors. 

372436 The cholinergic hypothesis of Alzheimer's disease: a 
review of progress. Francis PT. Palmer AM, Snape M, Wilcock GK 
J NEUROL NEUROSURG PSYCHIATRY 1999 66 137 • 147 
• A review of the therapeutic implications and applications of the 
cholinergic hypothesis of AD. 

372437 Topical rivastlgmlne, a selective acetylcholinesterase 
Inhibitor, lowers Intraocular pressure In rabbits. Goldblum 0, 
Garweg JG, Bohnka M J OCUL PHARMACOL THER 2000 16 29 · 
35 
• Application of tivastigmine to reducing intraocular pressure in the 
tabbit. Suggestion of potential use in glaucoma therapy. 

372438 Effect of donepezll hydrochloride (E2020) on basal 
concentration of extracellular acetylcholine In the 
hippocampus of rats. Kosasa T. Kuriya Y, Matsui K, YamaniShi Y 
EURJPHARMACOL 1999380 101-107 
• Microdiatysis study of the effects of don8pezil on extracellular ACh 
in the hippocampus of tats. Comparison to rivastigmine and tacrine. 
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372439 An efficacy and safety analysis of Exelon(R) in Alzheimer's 
disease patients with concurrent vascular risk factors. Kumar v. 
Anand A, Messina J, Hartman R. Veach J EUR J NEUROLOGY2000 7 
159 ·169 
• Patients with concurrent vascuJar risk factors experience greater 
benefits ~ treated with tivastigmine than patjents without those 
factots. 

372440 Pressor and bradycardlc effects of taatne and other 
acetylchollnestaase Inhibitors In the rat. La.zartigues E, FresiOn JL, 
T ellioglu T, Brefel Courbon C. Pelat M, T ran MA. Montastruc JL, Rasco1 
0 EUR J PHARMACOL 1998 301 61 - 71 
• Ccmpsrisan of vascular effects of tivastjgmine with those of 
pllysa;tigmine and tacrine. 

372442 ENA 713 facU!tates central cholinergic function and 
ameliorirteS spatial memory Impairment In rats. Ohara T, Tanaka K, 
Fukaya H. Demure N, limura A. Seno N BEHAV BRAiN RES 1998 20 
634 ·647 
• Rivastigmine ameliorated spatial memory impairments produced by 
18Sians of rat basal forebrain (that houses the origin of a great pait of the 
cholinergic innervation of the brain). 

372444 Efficacy and safety of rlvastigmlne In patients with 
Alzheimer's disease: International randomlsed controlled trial [see 
comments). Resler M. Anand R, Cidn Sain A. Gauthier S. Agid Y, Dal 
Bianco P. Stahelin HB, Hartman R, Gharabawi M SMJ (CLINICAL 
RESEARCH ED) 1999 318 633 • 638 
• 511Jdy of safety and efficacy of tivastigmine ar:kninistered at different 
dosss ~ a dose escalation period in centers of S6V8rsl European 
ccuntries, Canada and the USA. 

372445 Gender differences In the effect of rtvastigmlne on brain 
cholinesterase activity and cognitive function In rats. Wang RH, 
Bejar C. Weinstock M NEUROPHARMACOLOGY2000 39 497- 506 
• Repott of higher cholinesterase inhitition by rivasligmine in sevetal 
blain regions in female rats as well as more effecrive sntagonism of 
sropolamine-inducsd memory impairment in female than in msJe tats. 

372995 What Is new In degenerative dementia disorders? Je!linger 
KA WIEN KUN WOCHESCHR 1999111 17 682-704 


