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Stroke in 85-Year-Olds

Prevalence, Incidence, Risk Factors, and Relation to Mortality and Dementia

Martin Liebetrau, MD: Bertil Steen. MD, PhD; Ingmar Skoog. MD, PhD

Background and Purpose—Stroke and dementia are major health problems in the elderly. We examined the prevalence
and incidence of stroke and their relation to dementia in a representative sample of 494 subjects 85 years of age from
Gothenburg, Sweden, who were followed up to 88 years of age.

Methods—Information on stroke was obtained from an inpatient hospital linkage system, death certificates, self-reports,
and key informants. Dementia was defined according to the Diagnostic and Statistical Manual of Mental Disorders,
third revision.

Results—The prevalence of stroke at 85 years of age was 18.8% (self-reports. 10.7%; key informants. 13.2%; register data,
13.0%). The incidence of stroke between 85 and 88 years of age was 57.2/1000 person-years (men, 32.5/1000
person-years; women. 66.9/1000 person-years; self-reported, 30.8/1000 person-years: key informants, 38.5/1000
person-years: register data, 45.4/1000 person-years). Female sex (risk ratio [RR]. 2.1; 95% confidence interval [CI]. 1.0
to 4.8) and higher systolic blood pressure (per 10 mm Hg: RR. 1.14; 95% CI. 1.02 to 1.28) were associated with higher
incidence of stroke. Baseline stroke was related to increased mortality in women and higher prevalence but not incidence
of dementia. There was an association between incidence strokes and incidence dementia between 85 and 88 years of
age (RR, 3.8; 95% CIL. 2.2 to 6.7).

Conclusions—One fifth of 85-year-olds had stroke, and half of those were demented. In this age, it is important to use
several sources of information to detect stroke because of the high number of demented. High blood pressure increases
stroke risk also in the very old. which is important in relation to prevention. (Sfroke. 2003;34:2617-2622.)
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TABLE 2. Prevalence of Stroke in 85-year-0lds According to Different Sources of Information

Prevalence, % (95% CI) Proportion of
All Strokes
Men Women Total (n = 93), % (n)
Al information  16.8 (11.3-24.1)  24/143  19.7 (15.7-24.3) 69351 18.8 (15.5-22.6) 93/494
Self-reports 7.7(41-137) 117143  12.0(89-159) 42351 107 (8.2-13.9)  53/494 57.0 (53)
Key informants ~ 9.5(4.8-17.2)  10A05 14.5(10.7-19.4)  40/275 13.2 (10.0-17.1)  50/380 53.8 (50)

(
Linkage system  105(6.2-17.0)  15A43  14.0(
*Stroke cases/those with information

10.6-18.1)  49/351  13.0(10.2-16.3)  64/494 68.5 (64)




Stroke In the very old

Table 1 Distribution of baseline variables by age group

(n=614)

<80 yrs (352) =>80yrs (262)
Variables n (%) n (%) P
Sex (female) 153 (43) 165 (635) .0001
ENC* pre-stroke 15 (4.9) 30(16)  .0001
Atrial fibrillation 76(21.56) 118(45) .0001
Pre-stroke OHS (3-5) 24 (6.8) 65 (25) 0001

*Extended Nursing Care (hospital or private nursing home)

Table 2 Distribution of discharge destination by age

(n=614)

<80yrs (352) =80 yrs (262)
Destination n (%) n (%) p
Home 234 (66) 87 (33) 0001
ENC 33(9.3) 71(27) 0001
Rehabilitation 52 (15) 33(125) NS*
Dead 33(9) 71(27) 0001
*Not significant

Noone et al, Ir Med J 2008



t NBOSY Il A2y S
A Antipertensivi
A Statine

A Antitrombotici/anticoagulanti
A Trattamento invasivo



t NBOSYIl A2y S R

A Antipertensivi



Embracing Complexity: A Consideration
of Hypertension in the Very Old

Table 2. Subgroup Meta- Analysis of Outcomes
of Antihypertensive Treatment in 1566 Subjects Aged B0
and Older Enrolled in 5 Double-Blind Trials, Followed
for an Average of 3 Years

Mumber of Events Relative Risk

Treatment Control (95% Confidence
Cuicome (n = B24) (n = 742) Iniervaly®*
Stroke = 5l 69 .64 (.40, 0.89)
Coronary evenls® 34 4] (.85 048, 1.32)
Heart failure® 33 50 0.58 037, 0.9
Cardiovascular deaths 104 93 .11 (BT, 1.41)
All deaths 208 18D 1.14 (100, 1.31)

. - . Notes: ® For stroke, coronary events and hean failure, data were unavail-
Table 3. Summary of 2 Meta-Analyses of Outcomes able from EWPHE.

of Antthypertensive Treatment: One Comprising 1566 Subjects
Aged B0 and Older and the Other Comprising 15,693 Subjects
Aged 60 and Older

#= Dafa are taken from Guevifier et al. (281 The 95% confidence intervals
were estimated from Figures | and 2 in Refl 28,

Relative Risk (95% Confidence Interval)

Outcoms Subjects B0 vears™® Subjects 60 yearss*
Stroke .64 (0.40, 0.59) 0.70 (0.59, 0.82)
Coronary event 085 (D48, 1.32) 0.77 (D.66, 0.90)
Cardiovascular death 11 (087, 1.41) 0.82 (0.71, 0.96)
All death L14 (100, 1.31) 0.7 (0.68, 0.98)

Naotes: * Data taken from Gueyffier et al. (28).
== Data taken from Staessen et al (290 The two meta-analvses were
performed by the same group of investigators (28,29), with similar analytic

approaches. The 1566 subjects included in the mets-analvsis of subjects Goodwin JS. J Gerontol Med Sci 2003
aged =B0 yvears are also included in the metd-analvsis of subjects =60 vears, '
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Results of the pilot study for the
Hypertension in the Very Elderly Trial (HyVET).

N=1283
Age>80 years
SBP=160-209
DBP=90-109

Randomly assigned to
one of three
treatments:

diuretic-based regimen

angiotensin-converting
enzyme inhibitor regimen

no treatment

TREATMENT better NO TREATMENT better

Stroke events B
Stroke mortality B
Total mortality o

04 06 08 10 12 14 16
RR 95% CI

Bulpitt CJ et al, J Hypertens 2003



1999¢ The INDANA group metmalysis

Coope EWPHE* SHEP-P* SHEP® sTOP= Syst-Eur® CASTELYf Total

and Warrender=*
Trial characteristics
Number of patients 7 186 a6 660 236 441 a7 1670
% of trial total 1 18 16 14 14 9 13 3
First-line treatmert BB T T T TorBB CA T/BE orothers -
Blood pressure inclusion criteria

Systolic {mm Hgj =170 160-239 160 160-219 180-230 160-200 =160
Diastolic { mm Hg) 105-120 a0-119 <90 =90 =30 or 105-120 <95 =35 o

Follow-up (years) 38 31 28 4.2 21 2.9 68 35
Loss to follow-up (%) 0 o} 0 1 0 9 3 3
Baseline characteristics
Mean (S0} age (years) 800 BE (4) 83(3) #3(3) 82 (1) 4 (4) 83(2) B3 (3)
Maimum age (years) g1 a7 99 95 85 a8 a9 99
M/F (%) B7/43 10790 26/74 36/64 32/68 27/73 A 30/70
Mean (5D} systolic blood pressure (mm Hg) 204 (18) 190 (17) M 173 (11) 197 (14) 177 (11) 186 (22) 180(13)
Mean (5D} diastalic blood pressure (mm Hg) 85 (17) 9o (7} MNa T3(9 104 (7) 84Ty 25{12) &4 (8)
Mean (S0} serum chalestersl {mmal /L) 68 (15} B-2{1-2) N& 58 (1-0) 63 (1-2) 59(1.2) E.8(1.0) G012}
Clinical history
Smokers (%) 0 5 M& 51 G 11 ] 7
Ciabetes (%) 0 14 A ) 12 24 16 14
Myccardial infarction (%) 4] 4] M 4 4 9 3 5
Stroke (%) 0 10 Hé 3 4 3 3 4

NAa=data not available; BE={3-blockers; T=thiazide; CA=calcium antagonist, o2 antagonist. Trials were double-blind placebo contralled except *open-label untreated control and
fopendabel referreckears contral,

Table 1: Trial characteristics

Treatment betler Control bettnt
0 0:204086 0823012 1.43262820
L L 1 L L 1 1 1 L

\"“f:’ _’_;_

SHEP-pilot :

: .

Syat.Elgy 4

Dou ble-biind trials —p— (RialiG4, pel-U3)

Coops »

CASTEL - *

Openlabel tlak —

Totsl + (RR=0-67, p=0-01)

Figure 1: Treatment effect on relative risk of stroke
RR=relative risk. Area of symbols is proportional to the amount of
information provided; error bars=95% Cls.



2008- The Hyvet study

Table 1. Baseline Characteristics of the Patients.*

Characteristic
Age —yr
Female sex— no. (%)
Blood pressure — mm Hg

While sitting

While standing
Orthostatic hypotension — no. (%)
Isolated systolic hypertension — no. (%)
Heart rate — beats/min
Cardiovascular history
Cardiovascular disease — no. (%)
Hypertension — no. (%4)
Antihypertensive treatment — no. (%)
Stroke — no. (%)
Myocardial infarction — no. (%)
Heart failure — no. (%)
Cardiovascular risk factors
Current smoker — no. (%)
Diabetes — no. (%)

Total cholesterol — mmol/liter

High-density lipeprotein cholesterol — mmol/liter

Serum creatinine — pmol/fliter
Uric acid — gimol/liter

Body-mass index|

Active Treatment (N =1933)

83.6+3.2
1174 (60.7)

173.0+8.4/90.8+8.5
168.0+11.0/88.7+0.3

152 (7.9)
625 (32.3)
74.5+9.1

123 (6.4)
132 (6.8)
5.3+1.1
1.3510.38
88.6+20.5
280.4+79.3
24.7+3 8

Placebo (N=1912)
83.5+3.1
1152 (60.3)

173.0+8.6/90.8+8.5
167.9+11.1/88.6+9.3
169 (3.8)
623 (32.6)
74.5+9.3

127 (6.6)
131 (6.9)
53+1.1
1.35:0.37
89.2+:20.5
279.0+81.3
247+3.5

Beckett et al, NEJM 2008
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Figure 3. Kaplan—Meier Estimates of the Rate of End Points, According to Study Group.
For the active-treatment group as compared with the placebo group, the unadjusted hazard ratios (95% Cls) were as follows: for fatal or
nonfatal stroke, 0.70 (0.49 to 1.01) (Panel A); for death from any cause, 0.79 (0.65 to 0.95) (Panel B); for death from cardiovascular causes,
0.77 (0.60 to 1.01) (Panel C); for death from stroke, 0.61 (0.38 to 0.99) (Panel D); and for heart failure, 0.36 (0.22 to 0.58) (Panel E).

2008

The Hyvet

study

Beckett et al, NEJM 2008



2008- The Hyvet study

Table 2. Main Fatal and Nonfatal End Points in the Intention-to-Treat Population.
Rate per 1000 Patient-Yr Unadjusted Hazard Ratio
End Point (No. of Events) (95% CI) P Value
Active Placebo
no. (%)
Stroke
Fatal or nonfatal 12.4 (51) 17.7 (69) 0.70 (0.49-1.01) 0.06
Death from stroke 6.5 (27) 10.7 (42) 0.61 (0.38-0.99) 0.046
Death
From any cause 47.2 (19g) 50.6 (215) 0.79 [0.65-0.95) 0.0z
From noncardiovascular or un- 234 (97) 28.9 (114) 0.81 (0.62-1.06) 0.1z
known causes
From cardiovascular cause 23.9 (99) 30.7 (121) 0.77 (0.60-1.01) 0.06
From cardiac cause® 6.0 (25) 2.4 (33) 0.71 (0.42-1.19) 0.19
From heart failure 15 (6) 3.0 (12) 0.48 (0.18-1.28) 0.14
Fatal or nonfatal
Any myocardial infarction 2.2 (9) 3.1(12) 0.72 (0.30-1.70) 0.45
Any heart failure 5.3 (22) 14.8 (57) 0.36 (0.22-0.58) =0.001
Any cardiovascular eventy 33.7 (138) 50.6 (193) 0.66 (0.53-0.82) =0.001

* Death from cardiac causes was defined as fatal myocardial infarction, fatal heart failure, and sudden death.
i Any cardiovascular event was defined as death from cardiovascular causes or stroke, myocardial infarction, or heart failure.

Beckett et al, NEJM 2008



2008- The Hyvet study

A HYVET provides unique evidence that hypertension treatment based on
Indapamide (sustained release), with or without perindopril, in the very
elderly, aimed to achieve a target blood pressure of 150/80 mm Hg, is
beneficial and is associated with reduced risks of death from stroke, deatr
from any cause, and heart failure.

A In applying the findings of this trial, we should keep in mind that the
patients in HYVET were healthier than normal for their age. Aging affects
people to various degrees, depending on inherited characteristics,
lifestyle, and disease. Like all clinical trials, those involving old persons
with hypertension must also involve individualized treatment that takes
iInto account the factors that are associated with aging as well as individue
preference.

A The results of HYVET prove that it is not too late to start antihypertensive
therapy in older people and expands the upper limit of the age spectrum
for which there is evidence from clinical trials of a treatment benefit.

Beckett et al, NEJM 2008
Kostis, NEJM 2008



Hypertension in Adults
Across the Age Spectrum
Current Outcomes and Control in the Community

.
Figure 3. Prevalence of Control to Goal Blood Pressure Among All Hypertensive and Treated
Hypertensive Men and Women
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Goal blood pressure systolic <140 mm Hg and diastolic <90 mm Hg. Differences across age groups are sig-

nificant (P=.001) for treated men, all women, and treated women with hypertension.

Lloyd-Jones DL et al, JAMA 2005



