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Stroke in old age
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Abstract

Strokes are more common in old age, and with an
increasingly ageing population, Sri Lanka is likely
to witness a dramatic increase in older patients with
stroke. Strokes are different, are more severe and
lead to more deaths and disability in old age,
requiring different approaches to management.
However, decision making on treatment and
prevention of stroke in old age is hampered by a
lack of robust evidence, as clinical trial data on
stroke in old age is limited. Available data suggest
that effective treatment and prevention options are
underutilized due to a sense of therapeutic nihilism
and concerns over safety of medications. More
research is clearly needed to define the optimal
treatment and preventive strategies.
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Stroke is a problem in old age

People worldwide are living longer. It is estimated

that the number of old people (aged ≥65 years)

worldwide will exceed the number of young people

(aged <65 years) by 2050.1 Importantly, by 2050, 80%

of these older people are expected to be living in low-

and middle-income countries like Sri Lanka.2

Stroke is a global health problem and is the second

leading cause of death and the third leading cause of

death and disability combined worldwide.3 The

incidence of stroke increases markedly with age, with

a doubling of incidence seen in each decade over the

age of 55 years.4  One-third of all strokes in high income
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countries are seen in those over the age of 80 years.5

Stroke outcomes are poorer in old age due to many

overlapping factors. Older people have more severe

strokes,6 more severe physical, psychological and

social consequences of stroke,7 and higher mortality

after stroke.1,7 They are also more likely to show a

lower response to rehabilitation and have higher

residual disability among survivors.8

Strokes are different in old age

Older adults have different strokes, different stroke

mechanisms and different stroke risk factors. The

typical stroke presentations are not seen in older age

groups, and ‘atypical’ syndromic presentations such

as delirium, falls, immobility, incontinence, pain and

sepsis are more likely.5 As a result, stroke symptoms

are often under recognized as due to stroke by patients,

families, caregivers, ambulance staff and hospital staff,

leading to delays in reaching hospital and receiving

appropriate care, and sometimes mismanagement.

Underlying aetiological mechanisms of stroke are

different in old age. Ischaemic strokes are more likely

to be related to cardiogenic embolism, and intracerebral

haemorrhages are more likely to be lobar haemor-

rhages related to amyloid angiopathy rather than hyper-

tension-related deep subcortical haemorrhages.5,6  The

incidence of atrial fibrillation (AF) doubles with each

successive decade after the age of 55 years,7 and

AF becomes an increasingly important risk factor for

ischaemic stroke in older people.1,5,9 In a large

population study of people aged >65 years in northern

England, the main stroke risk factors identified were

previous TIA, AF, smoking, hypertension, and a

composite of cardiovascular disease (ischaemic heart
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disease, peripheral vascular disease or heart failure).

Diabetes and obesity were not important risk factors.4

The relative importance of hypertension and

dyslipidaemia as stroke risk factors decline with

increasing age, especially in the very old (>80 years).1,4

There are several good reasons for the differences

in stroke seen in old age. Ageing is associated with

changes in both the macrocirculation (large vessels

supplying the brain) and the microcirculation that forms

the blood-brain barrier. Microcirculatory changes

include endothelial dysfunction, impaired cerebral

autoregulation and impaired neurovascular coupling

leading to inflammation and microvascular injury.10

These changes are clearly evident on neuroimaging

as silent infarcts, white matter hyperintensities and

microbleeds.10

Old age is associated with several conditions that

have a direct impact on stroke risk, presentation and

outcomes. Frailty, which is a common companion in

old age, has a bi-directional relationship with stroke; it

increases stroke risk and hinders post-stroke recovery,

and stroke in turn is associated with increased frailty.11

Multiple co-morbidities and multiorgan dysfunction are

commonly seen in old age, and interact with other

cardiovascular risk factors to increase stroke risk, and

adversely affect stroke recovery.10

Stroke in old age needs different treatment – or

does it?

Older adults are frequently denied appropriate

stroke care due to widespread therapeutic nihilism.

This is further compounded by a relative paucity of

evidence to guide therapeutic decision making as most

clinical trials exclude older adults, especially those

over 80 years of age. This is particularly true regarding

randomized trials on acute treatments such as

thrombolysis and mechanical thrombectomy.4,7,10

Intravenous thrombolysis is inadequately used,

especially in the very old (>80 years). This may partly

be related to concerns regarding excessive bleeding

complications, and to conflicting recommendations

in international guidelines. The American Heart

Association/American Stroke Association guidelines

do not recommend the use of intravenous t-PA in the

3-4.5-hour time window in patients >80 years of age,12

whereas the European Stroke Organisation and

Canadian guidelines have no different recom-

mendations based on age.13,14 Older patients were

shown to have higher rates of intracranial bleeding and

excess mortality following t-PA treatment in several

studies.1,6,15 However, in the large 3rd International

Stroke Trial (IST-3), almost 80% of those randomized

were over the age of 80 years, and there was no

difference in outcomes (mortality, disability, ICH) with

age.16 A meta-analysis of nine randomised trials by

the Stroke Thrombolysis Trialists’ Collaborative Group

showed that proportional treatment benefits with tPA

were similar irrespective of age.17 Data on endovascular

treatment (EVT) in old age is even more limited as

very few older adults have been randomized in EVT

trials. A meta-analysis of seven randomized trials by

the HERMES (Highly Effective Reperfusion Evaluated

in Multiple Endovascular Stroke Trials) collaboration

showed that EVT was beneficial even in the very old,

but the benefits were smaller compared to younger

patients.18 Importantly, stroke unit care, which is

effective in both ischaemic and haemorrhagic stroke,

is known to produce significant benefits irrespective of

age.19

Stroke prevention has to be different in old age

Stroke prevention is even more important in older

individuals due to several reasons. As noted earlier,

old age is the most important risk factor for stroke.

Risk of recurrent stroke following a stroke or TIA is 3

times higher in those aged over 65 years. Strokes

lead to vascular cognitive impairment and increase the

risk of Alzheimer disease, and stroke prevention is

considered the best way to minimise cognitive decline

in old age.9 As in younger individuals, lifestyle

modification, control of risk factors, and antiplatelet or

anticoagulant treatment in ischaemic stroke remain

the cornerstones in primary and secondary stroke

prevention in old age, but these approaches may need

to be modified due to special considerations in older

people.

Blood pressure (BP) reduction is associated with

a 30-40% stroke risk reduction across all age groups,1

and lowering systolic BP by 5-10 mmHg reduces risk

of stroke by 1/3rd.20 However, lowering BP can lead to

postural hypotension, falls and renal impairment in the

elderly, and there is no consensus on an ideal target

BP in older people.20  Several large randomized trials

such as HYVET (Hypertension in the Very Elderly;

age ≥80 years, target BP 150/80 mm Hg), SPRINT

(Systolic Blood Pressure Intervention Trial; age ≥50

years with high CVD risk, SBP target 120 mm Hg)

and SPS3 (Secondary Prevention of Small Subcortical

Strokes; mean age 63 years; target SBP <130 mm

Hg) did not show reductions in stroke risk or mortality

with intensive BP lowering.16,21,22 In contrast, the STEP

trial (Strategy of Blood Pressure Intervention in the

Elderly Hypertensive Patients; age 60-80 y, SBP target

110 mm Hg) showed a stroke risk reduction of 33%

with intensive treatment, but this did not include those

over 80 years of age.23 Older people with stiff arteries
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have a higher risk of brain ischaemia with diastolic

blood pressure (DBP) <60 mm Hg and pulse pressure

(PP) >60 mm Hg, and a systolic BP (SBP) of <120 mm

Hg is best avoided.9

Lipid-lowering therapy is clearly indicated for

stroke prevention in all age groups.1,5,9  A meta-analysis

of 28 RCTs of statin therapy by the Cholesterol

Treatment Trialists Collaboration showed stroke risk

reduction with statin therapy irrespective of age.24

Older patients are thought to benefit even more from

lipid-lowering therapy than younger patients.9,25 The

number needed to treat (NNT) to prevent one

cardiovascular event with lipid lowering therapy is

estimated to be 200 at 40 years, 38 at 60 years and

14 at 79 years.26 A subgroup analysis of the IMPROVE-

IT trial showed that the NNT to prevent one

cardiovascular event with intensive lipid lowering

therapy was 11 in patients ≥75 years, compared to

125 in those <75 years.27

Antiplatelet drugs are effective in secondary

prevention following ischaemic stroke, and the benefits

in old age are similar to younger age groups.5,28 Current

guideline recommendations regarding choice of

antiplatelet agent (aspirin alone, clopidogrel alone or

aspirin/dipyridamole combination) do not differ in old

age. Aspirin or other antiplatelet agents are, however,

not recommended for primary stroke prevention, similar

to recommendations for younger individuals.5,9,29 Data

from several recent RCTs such as ASCEND [A Study

of Cardiovascular Events in Diabetes], ASPREE

[Aspirin in Reducing Events in the Elderly] and ARRIVE

[Aspirin to Reduce Risk of Initial Vascular Events] have

highlighted major concerns regarding the safety of

aspirin in primary prevention of cardiovascular disease.9

A systematic review by the US Preventive Services

Task Force showed increased risks of ICH and

gastrointestinal bleeding with the use of aspirin for

primary prevention, especially in old age.30

Older adults have higher rates of cardioembolic

stroke, especially due to atrial fibrillation, and are

therefore more likely to benefit from anticoagulation

for secondary prevention. However, they are less likely

to receive anticoagulants due to concerns regarding

falls and bleeding risk.9 In the Birmingham Atrial

Fibrillation Treatment of the Aged (BAFTA) trial,

warfarin use was associated with >50% reduction of

ischaemic and haemorrhagic stroke, compared to

aspirin, in older people (aged ≥75 y) with AF, with no

increase in bleeding.31  Treatment with direct acting

oral anticoagulants (DOACs) is preferred in older

patients.9 A meta-analysis of four RCTs showed that

benefits of DOACs in stroke prevention in AF, compared

to warfarin, were similar between patients above and

below 75 years, with DOACs associated with fewer

intracranial bleeding but more gastrointestinal

bleeding.32 Commencing anticoagulation in older

people requires careful evaluation of falls risk, including

assessment of functional capacity, neurological

deficits, visual impairments, home hazards, comor-

bidities, current medications, and cognitive capacity

for managing anticoagulant treatment.5 Risk scoring,

such as CHA
2
DS

2
VASc scoring, to determine the risk

of stroke in AF is not needed in those over 80 years as

they already are in a very high stroke risk category.5

Lifestyle changes are important in stroke pre-

vention in old age, similar to younger individuals, with

emphasis on smoking cessation, healthy diet, regular

physical activity and maintaining an ideal body weight.

Recent recognition of an intriguing interaction between

the diet, intestinal microbiome and renal function may

require modifications to the dietary recommendations

in old age.9 Red meat and egg yolk contain dietary

constituents which are converted by the gut

microbiome to TMAO (trimethylamine N-oxide) which

has been associated with endothelial dysfunction,

atherosclerosis and cardiovascular disease. TMAO is

renally eliminated and may be an important factor in

stroke pathogenesis, especially when renal function

declines in old age.9,33

End piece – “Primum non nocere”

(First, do no harm)

Strokes are different in old age and may require

different treatment and preventive strategies. Optimal

use of many available treatments and preventive

measures is, however, hindered by a lack of robust

data from older populations. Acute treatments and

preventive interventions may lead to serious adverse

events in older people with stroke, and the age-old

concept of “First, do no harm” may be especially

relevant in old age. Both overtreatment and under-

treatment are common prescribing problems in these

patients, and every clinical encounter should be a

time for re-evaluation of all treatment options, cautious

escalation of treatment where required and

deprescription of all non-essential medications. Careful

decision-making with due attention to many potential

confounding factors such as drug adverse effects, drug

interactions, co-morbidities, frailty, activity limitation

and falls risk would minimise potential harm and lead

to better outcomes. The ultimate goal in stroke care

in old age should be ensuring a good quality of life,

rather than trying to control the values in blood pressure

charts or laboratory reports.
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