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The Study on COgnition and Prognosis in the Elderly (SCOPE) is a multicentre, prospective, randomized,
double-blind, parallel-group study designed to compare the effects of candesartan cilexetil and placebo in
elderly patients with mild hypertension. The primary objective of the study is to assess the effect of
candesartan cilexetil on major cardiovascular events. The secondary objectives of the study are to assess
the effect of candesartan cilexetil on cognitive function and on total mortality, cardiovascular mortality,
myocardial infarction, stroke, renal function, hospitalization, quality of life and health economics. Male
and female patients aged between 70 and 89 years, with a sitting systolic blood pressure (SBP) of 160—
179 mmHg and/or diastolic blood pressure (DBP) of 90-99 mmHg, and a Mini-Mental State Examination
(MMSE) score of 24 or above, are eligible for the study. The overall target study population is 4000
patients, at least 1000 of whom are also to be assessed for quality of life and health economics data. After
an open run-in period lasting 1-3 months, during which patients are assessed for eligibility and those who
are already on antihypertensive therapy at enrolment are switched to hydrochlorothiazide 12.5 mg o.d.,
patients are randomized to receive either candesartan cilexetil 8 mg once daily (0.d.) or matching placebo
0.d. At subsequent study visits, if SBP remairts60 mmHg, or has decreased 41$0 mmHg since the
randomization visit, or DBP is-85 mmHg, study treatment is doubled to candesartan cilexetil 16 mg o.d.

or two placebo tablets 0.d. Recruitment was completed in January 1999. At that time 4964 patients had
been randomized. All randomized patients will be followed for an additional 2 years. If the event rate is
lower than anticipated, the follow-up will be prolongégky words: mild hypertension, elderly, candesartan
cilexetil, cardiovascular events, cognitive function.

INTRODUCTION Hypertension is one of the major risk factors for both

coronary heart disease and stroke, which have been shown
The proportion of the elderly people in the generalto increase by around five-fold and ten-fold, respectively,
population, and particularly of very elderly people, is with increasing diastolic blood pressure (DBP) from
increasing in most industrialized countries [1]. This trend76 mmHg to 105 mmHg [3]. Cerebrovascular disease, as
is expected to continue well beyond the year 2000manifested by stroke and ischaemic white matter changes,
leading to a greater prevalence of cardiovascular andesults in varying degrees of brain dysfunction, including
cerebrovascular disease, which increase considerabljementia, and represents a chronic health problem with
with age. Recent data from a worldwide study show thatimportant personal, social and economic implications. A
cardiovascular and cerebrovascular disease are alreadhjstory of atherosclerosis alone, excluding the effects of
the leading causes of death and disability in theage and education, has also been shown to be associated
industrialized world [2]. with decreased cognitive performance [4].
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Prevention of cardiovascular and cerebrovasular
complicatins

The benefigal effectsof treaing hypertensiorhavebeen
documentedn a numter of studes.In a meta-anasis of

several prospectiverandomizednterventiontrials invol-

ving nearly 48000 patients,a DBP redudion of 5-
6 mmHg wasfoundto decrease¢herisk of strokeby 38%
and heartdiseaseby 16% [5]. Four major studieshave
also shown that stroke morbidity and mortality in the
elderly canbesignficantly reduedwith antihyperensive
therapythe SystolicHypertensbnin the Eldedy Program
(SHEP)[6] in the USA, the SwedishTrial in Old Paients
with Hypertension(STORHypettension)[7], the British

Medical ResearchCouncil (MRC) study in older adults
[8] and the Systolic Hyperensionin Europe (SystEur)
study[9]. In all of thesestudiesthe entry systolicblood
pressurgSBP)wasrelativey high. Howeve, thevalueof

antihyperensivetreatmenin elderlypatienswith DBPin

therange90—99mmHg remansanopenisue,sinceDBP
atentty in boththe STOPandMRC trials wasabovethese
values,and the SHEP and Syst-Eurstudiesspecificdly

recruitedpatiens with isolatedsystolichypertension.

The impact of hypetensionon cogntive function and
dementia

Hypertensio is geneally recogrized to be a major risk

factor for the developnent of ischaemé white matter
lesions[10,11], as well as stroke [12]. Old age, and
especiallyvery old age,is asso@ted with anincreagd
risk of demenia [13]. More than 60 diseass are
associatedwith the syndrome of demenia, the most
commonbeing Alzheimer’s disease(AD) and vascuar

dementia(VAD) [14]. In arecentstudy,VAD wasfound
to be more common than previoudy assumed[15].

Although all the risk factors for VAD have yet to be
identified,it is obviousthatarterialhypertersionplays an
importantrole [10]. In alongitudinal studyof neaty 1000
elderly Swedsh men, there was an inverse relationship
betweerDBP at 50 yearsof ageandcogntive functionat
70 yeas of age [16], as detemined by psychanetric
testing and use of the Mini-Mental State Examindion

(MMSE) [17,18]. In afurther Swedishstudy, asignificant
link was found betwea the presenceof high SBP and
DBP at age 70 yeass and the developnent of dementia
10-15yeass later[19].

Therisk of develophgdementiaincreagsatleastnine-
fold aftera stroke [20, 21]. Furthermoe, ischaenic white
matterlesionshavealsobeenlinked to AD andto VAD
[10]. Othercardovasculardisorders suchas myocardal
infarction [22, 23] and generalizel atheroslerosis[24],
may alsoincreasethe risk of devebping dementia.
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Rationale for proposd study

At the time of planning SCOPE,an analyss of nine
prospectiveobsevationd studessuggestdthatthere was
no apparenthresholdDBP below which therisk of stroke
was not continuowsly reduced[25]. The resultsof the
recerly completed Hyperension Optimal Treainent
(HOT) Study indicated that the lowest risk of stroke
(fatal and non-fatal) was achieved at a DBP of
<85mmHg [26]. Howeve, HOT wasnot a study in the
elderly, sincein this cohot the meanagewas 62 years
and,furthernore, patientshadameanDBP of 105mmHg
(£3.4) at randanization.

An asyet unansweredjuestia, is whether antihype-
tensive treatmentprovides protection againststroke in
patiens with aninitial DBP of 90-99mmHg.In addition,
althoughthe term “preventble senility’ hasbeenused
[27], thereis no definitive evidenceto showthatlowering
of elevatedblood pressurecan reducethe inciderce of
denentia. Howeve, a subgoup analyss from the Syst-
Eur Study[28] showedthattreamentof isolated sysblic
hypetension with the long-acthg calcium antayonist
nitrendipine reducedthe inciderce of demenia and AD
by 50%. Theseresultsfurtheremptasizethattreatment of
hypetensionmay be a potential way to preventdevelop-
mert of demenia andcogntive declinein the eldaly. A
clinical study to assesghe effects of antihypetensive
drug treatment on major cardovascubar events and
cogntive functionin elderly patientswith mild hyperten
sionis thereforewaranted.

There may be a consterablebenefitof antihypeten-
sive therapyin this group of patients,since thereis a
coninuum betwea dementia and cognitive impairment
in theelderly population[29]. Hence evenif treatmenbf
vascuar risk factors restts in only a smdl improvement
in the whole distribution of cogntive ability, it may lead
to a substartl redudion in the prevalece of overt
denentia [4, 29]. Furthermore, since hypetension and
other cardiovaculardisordersarecommonin theelderly,
theymaymake a muchgreatercontribution to thenumter
of casesof demenia than more infrequent disordes
asso@tedwith a highe risk [4, 29].

Rationale for using candeartan cilexetil

Angiotensinll type 1 (AT,) recepte blockersrepresent
new class of antihypetensive agens. Unlike ACE-
inhibitors, AT ;-receptorblockersdo notinhibit the bre&-
downof bradykininor othe kinins, andthis novelclassof
drugsis notasso@tedwith adry cough[30]. Theexcelent
tolerability andrelativelack of contrairdicationsof these
agens make them highly suitable for the treatment of
hypetension in the elderly. Moreover, AT ;-recepor
blockersmay helpto maintain or evenimprovecogntive
function through medanismsother than blood pressure



(BP) reduction. In experimenal modds of cognitive
function, angiotengi Il has been shown to impair
performane in learnhg and memoy paradigmswhich
appearso betherestit of angiotasinll-inducedinhibition
of acetytholine releag [31]. Animal studes have also
shown that treatment with the AT i-receptor blocker
losartancanimprove cogntive performance32]. There-
fore it seemplausiblehatsekectiveantagonstsfor theAT |
subtypeoftheangbtensinl receptomayrepresatanovel
approactior thetreatmentof cognitivedisorders.

Candesean cilexetil is an AT 1-receptor blocker that
providesadose-relagdantihypatensive effectin doseof
up to 16 mg[33]. Givenoncedaily it resuts in a smath
blood pressuragedudion overthe 24-hdosinginterval. It
hasalso proveneffectiveandwell toleratel in elderlyand
very old patient [34].

THE SCCPESTUDY

The Study on COgnition and Prognoss in the Eldedy
(SCOPE) is a multicentre, prospective, randomized
double-bind, pardlel-group study designedto compare
the effects of candeartan cilexetii and placebo on
cardiovacular eventsand cognitive function in elderly
patientswith mild hypetension Basedon datafrom the
STOPHypertensdn study [7], the overall target study
populationis 4000patients. Thisrepresatsthe calculated
numberof patiens requiral to detecta 23% difference
(with a power of 0.80 and a significance level of 0.05),
betweenthe groups,in reductionin inciderce of major
cardiovacularevens over the study period,assuminga
starting DBP of 95mmHg. Randonization was per-
formed centrally at the Coordinaing Center at Sahl-
grenskaUniversity Hospital/Ostra, Gétebag, Sweden.

Objectives

The primary objectiveof the study is to assesshe effect
of candeartancilexetii on major cardiovacular events
(cardiovascular deah, non-fall myocardial infarction
and non-fatal stroke) in elderly patients with mild
hypertersion.

The secomlary objectivesof the study areto assesshe
effect of candesaan cilexetil on cognitive function, as
measued by the MMSE, and also on total mortdity,
cardiovacular mortality, myocardial infarction, stroke,
renal function, hospitdization, qualty of life andheath
economgs.

The influence of a numkber of variables on major
cardiovacularevens andcogntive functionwill alsobe
investigaed, as outlined in the listed objectives of
SCOPE pelow.

1. Primaryobjective
a. to assasthe effectof candeartancilexetil on major
cardiovacular evens (cardiovascula deah, non-
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fatal myocardal infarction and non-fagl stroke)in
eldaly patientswith mild hypetension

2. Secondarybjectives
a. to assesshe effect of candeartancilexetil on:
i)  cognitive function as measued by the Mini
Mental StateExanination (MMSE)
ii) total mortality
iii) cardovasculr mortality
iv) fatalandnon-faal myocardal infarction
v) fatal andnon-fatl stroke
vi) impaired rend function (a doubling of S-
creatirine valuescomparedwith baseline)
vii) hospitdization
viii) quality of life
ix) healtheconomes

3. Variablesto be investigaed for possble influenceon
major cardiovacularevens and cognitive function

. age

. gender

. antihyperénsivetreatmentat entry

. previousmyocardial infarction

. previousstroke
diabetesmellitus (treatedwith diet or drugs) at
entry

. smokingat entry

. body massindex at entry
ECGsigrs of left ventiicular hypetrophyat entry
hypetipidaenia or treatmentwith lipid-lowering
drugsat entry

k. cognitivefunction (MM SE score)at entry

l. level of educdion.
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Patients

The patientswererecruted from partidpating centesin

15 different countries. Both treated and untreated
hypertensivepatientscould be enrolled. Male andfemale
patiens agedbetwea 70 and89years, with asitting SBP
160-179mmHg and/or DBP 90-99mmHg, and an
MMSE scoreof 24 or above,wereeligible for the study.

The inclusion and exclusioncriteria are sunmarizedin

the list below. When further inclusion of patiens was
stopped in Januay 1999, 4964 patients had been
randamized.

1. Inclusioncriteria

a. male or femalk, aged70-89 years,with or without
antihypetensive treament. If treated, both the
investigator and the patientshould acceptthat the
antihypetensive medicdion is standadized to
HCTZ 12.5mgo.d.

b. BP: systolic 160-179mmHg or diastolc 90—
99mmHg or both (mean of two measurerants)
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after 5—10min of restin the sitting postion, ontwo
consecute occasionsseparatedby atleast14 days
¢c. MMSE score 24 or above on two conseutive
occasios, sepaatedby at least 14 days
d. signedinformed conset

2. Exclusi criteria

a. General:
i) needof antihypetensivetreatmentotherthan
HCTZ

i) standing SBP< 140mmHg after 2min or a
historyof sympomaticorthosatic hypotnsion

iii) sitting SBP>180mmHg or DBP> 100
mmHg

iv) secomlary hypetension

v) stroke or myocardial infarction within 6
monthsprior to randomizaibn

vi) deconpensatedongesive heartfailure

vii) otherseriousconcomtant disease consideed
by theinvestigatorto affectsurvivalduring the
next3—4years

viii) alcoholsm, drug abuseor any othe problems
which may compronise complian@

ixX) known hypersenisivity to the studydrug

X)  currentpartidpationin anoter clinical study

xi)  known contraindcationsto HCTZ

xii) clinically significant impaired renal function
(serumcredinine >180pumol/l for malesand
>140umol/l for females)

xiii) serumASAT or ALAT morethanthreetimes
the upperlimit of normal

b. Cognitive function:

i) obvious demenia, even if MMSE score
remainsabove23

i) currenttreamentwith antidemetia drugs

iii) condtionswhich predude MMSE (e.g.illiter-
acy, poor eye sight, hearing impairment
pardysis, aphag or otherspeeb disorders)

iv) vitamin By, deficiency, untreatedor treated
lessthan12 months

v) hypotyroidism untreaed or treatedlessthan
12 months

vi) neurcsyphilisor AIDS

vii) severebrain disorderthat may interfere with
cogntive function

viii) severedepressionwithin the lag 12 monthsor
psychdic disorder

ix) psychgharmaologicd treatment (instituted
within the last 6 monts)

Overall study design

After anopenrun-in period(1-3months)which included
theinitial (enrolmen) andqualifying visits, patiens were
randomizedin a double-blind fastion to recdve either
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Fig. 1. Overall studydesign.

candeartarcilexetil 8 mg oncedaily (0.d.)or amatching
placebo tablet (0.d.) After all patients had been
randamized, follow-up will coninue for 2 further years
(Fig. 1). Thefollow-up maybe prolongedif theeventrate
is lower thananticipaed.

Enrolment visit. At this initial visit, the patients’
eligibility was checled together with the absewre of
exclusion criteria. All patiens on current anti-
hypetensivetherapyhad their medicdion standadized
to hydrochloothiazice (HCTZ) 12.5mg o.d. after an
apprriateredudion of prior treatment.

First qualifying visit. All patientsconsderedeligible
for the study at the enrolnent visit were asked to
return after at least14 days,whenrepeatBP, heat rate
(HR) and MMSE asssesmentswere carried out. For
patiens who fulfilled the BP and MMSE inclusion
criteria, this visit was regardedas the first qualifying
visit. All patients (whether or not fulfilling the
inclusion criteria) were askedto return for a second
visit 14 days later and thereafer at 14-dg intervals
until both BP and MMSE inclusion criteria were met
on two conseutive visits.

Second qualifying/randamization visit. If inclusion
criteria were fulfilled at the secondconseutive visit, a
medcal histoly was recordedand patiens undement a
physical examnation, ECG, laboratory analysis, and
any advese evens were recaded. Patient data were
sentby fax to the Coordinaing Cente, where patiens
fulfilling all of the inclusion criteria and none of the
exclusion criteria were randamized to receive either
candeartan cilexeti 8 mg o.d. or placebo o.d. The
investigatorswere informed about treatment allocation
in the form of patient numbker by return fax. The
following variables were taken into accout when
randamizing patiens: age,gendey previousmyocardial
infarction, atrid fibrillation, previous stroke, treatment
with non-steraidl anti-inflammatory drug or acetyt
salicylic acid, MMSE scoe, level of educdion, body
mass index, chronic treament with lipid-lowering
drugs chroric treatmem with psychgharmaologicd
therapy, previoudy treatedwith antihypetensive drugs
smding andlanguagearea.

Studyvisits. Paients were askedto return for the first
study visit 1 month after the randanization visit and



thenfor a secoml visit 3 monts after the randamization
visit. Thereafter, the patients are schedled to be
followed regularly on a 6-morth basisuntil the close of
the study. Extra visits may be performed according to
medicalneed.

Treatmat schedile

After initial randomizaibn to candeartancilexetil 8 mg
o0.d. or correspading placeboo.d., patientswhose SBP
remains>160mmHg or has deceasedby <10mmHg
since the randomkation visit, or whose DBP is
>85mmHg will have their treatmen doublked to two
tablets(cardesartartilexetil 16 mg o0.d. or two matching
placebotabletso.d.). If, at subsguentvisits, a patients
SBPremans>160mmHg or the DBP > 90 mmHg, it is
recommendd that additional antihypetensive medica-
tion is given. Recommened add on treatmet is HCTZ
12.5mg. The addtion of othe AT ;-receptorblockersor
ACE-inhibitors is not allowed as antihypetensive treat-
ment. This and any other treament that is constlered
necessar for the patient’'swelfare may be given at the
discreton of theinvestigaobr.

Efficacyvariables

Cardiovascular At all visits, SBP,DBP and HR are
measued in the sitting postion after 5—-10min of rest.
Threerecordngs of BP are made,at least 1 min apart.
The mean SBPDBP is calculated from the last two
measuements.A 12-leadrestng ECG was recordedat
the randamizationvisit andafter 1 month.

Cognition. Cognitive function is evaluated by using
the MMSE, which is an instrument that has been
widely used to screen for cognitive function in
different populations After recading of BP and HR,
an MMSE is performed at each visit, except after 1
and 3 months.As far as possible,the testis performed
by the same pern throughout the study. As the
applicaton of the MMSE differs widely, a standadized
protocol for the use of the MMSE in this study was
developed after disaussions amorgy membeas of the
SteeringComrmittee.

Quality of life. Two standad quality of life queston-
naires(the Psycholgical Gereral Well-Being Index and
the Subjective Symptan AssessmentProfie) and one
utility index are usedto assesgjualty of life at the pre-
selected partidpating centres These assessmestare
madeat the randamization visit (baselinequestonnaire)
and after 6, 12 and 24 months of treatmat. The
guestimnairesare admnisteredaccording to a standard-
ized procedureand completed by the patients them-
selvesduring the visit to theclinic.

Health econonics. Healthcaie resaurce utilization
dataare collected in participatirg centresat eachvisit.
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Same clinical datawill also be usedfor the econome
analses.

Definition of events

Clinical events.Clinical eventsare divided into three
catgories

1. cardiovascudr (cardiovasalar deah, non-fal myo-
cardialinfarction andnon-fatl stroke);

2. non-cardiovacubr deaths;

3. significant cognitive decine (a reductionin MMSE
scoreof 4 points conparedwith the randanization
visit score).

The occurrerte of a suspetedclinical eventis recorded
on the SeriousAdverse EventClinical Eventform. This
informationtogetherwith additioral docunentation(suc
ashospitd records,ECG tracings,CT scanreports,etc.)
will form the basison which the Independen Clinical
Event Commitieewill validate the repoted events.

Adverseevents Any adverseevents,including serious
advese events,are recordedin connectionwith study
Visits.

Time schedille

Recruitmert to SCOPEbeganin March 1997 and was
completed in January 1999. As noted above, all
randamizedpatientsareschedledfor afollow-up period
of at least 2 years. If the event rate is lower than
anticipated (approximaely 40 major cardiovacular
evens per 1000 patient years), the follow-up may be
prolonged.Alternatively, the study may be terminatedif
recanmende by the IndependentSafetyComrittee.

Ethics

Informed conseat, in accodancewith the Declaration of
Helsinki, wasobtainel from all patientsprior to enteing
thestudy. Goodclinical pradiceis observedndthe study
protocol was approvedby the Ethics Committee con-
cerred beforeenroimentof patientsinto the study.

Organization

An Executive Committee is respondble for the planning
and condu¢ of the study and repots to the Steeing
Comnittee. In addition to the Chairmen, Secréary and
Statstician, the Executive Comnittee® consistsof three
representaties from different countries as well as non-
voting represatativesfrom the sponsoing pharmaeu-
tical company.

1 ExecutiveCommitteemembersL. HanssonH. Lithell, 1. Skoog,
D. Elmfeldt, B. Olofsson(Sweden)P. Trenkwalder(Germany)A.
Hofman (The Netherland), A. Zanchetti(ltaly).
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The Steeing Comnittee” comprisesthe membes of
the Executive Commitee, togeher with one or two
representéves from each partidpating country. The
chairperson, secreary and stdistician are the samein
bothcommittees. The Steeing Comritteeis in chargeof
approvalof the protocol and amendnents,organizaion,
datahandlingandgeneralconductof the study.

An IndependentSafety Comittee®, comprsing three
membersvho areindependat of othe parts of the study
organizatim, is supevising the evoluion of the study,
especially with respectto the occurreme of clinical
events. It is also empavered to advise the Steeing
Committee on studyterminaton.

An IndependentClinical EventCommitiee®, consisting
of threemembes who areindependen of otherparts of
the study organzation, evaluates and classifies all
reportedclinical events,without knowledgeof the study
groupto which the patientbelongs.

Study monitors have beenappointe in eachof the
participatirg counties to have regular contact with the
investigatonal sitesin orderto confirm acceptability of
facilities, adherenceto the study protocol accurae
recordingof dataandto provide informationandsupport
to the investigaors.

The SCCPP® trial is sponsoredy AstraZenea.
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