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ABSTRACT

Backgr ound -Data estimating the risk of, and predictors for long-term stroke
recurrence are lacking.

M ethods-Data were collected from the population-based South London Stroke
Register. Patients were followed up for a maximum of 10 years. Kaplan-Meier
estimates and Cox Proportional Hazards models were used to assess cumulative risk
of and predictors for first stroke recurrence. Variables analysed included socio-
demographic factors, stroke subtype (defined as cerebral infarction, intracerebral
haemorrhage and subarachnoid haemorrhage), stroke severity markers and prior-to-
stroke risk factors.

Results- Between 1995 and 2004, 2874 patients with first-ever stroke were included.
Mean follow-up period was 2.9 years. During 8311 person-years of follow up, 303
recurrent events occurred. The cumulative risk of stroke recurrence at 1 year, 5 years
and 10 years was 7.1%, 16.2% and 24.5% respectively. No differences in stroke
recurrence were noted between the stroke subtypes. Factors increasing the risk of
recurrence at 1 year, were previous myocardial infarction (HR 1.73; 95% CI 1.08-
2.78) and atrial fibrillation (HR 1.61; 95% Cl 1.04-4.27); at 5 years, hypertension
(HR 1.47; 95% CI 1.08-1.99) and atrial fibrillation (HR 1.79; 95% CI 1.29-2.49); and
at 10 years, older age (p=0.04), and hypertension (HR 1.38, 95% CI 1.04-1.82),
myocardial infarction (HR 1.50, 95% CI 1.06-2.11), and atrial fibrillation (HR 1.51,
95% Cl 1.09-2.09).

Conclusions-Very long-term risk of stroke recurrence is substantial. Different
predictors for stroke recurrence were identified throughout the follow-up period. Risk
factors prior toinitial stroke have asignificant role in predicting stroke recurrence up

to 10 years.



INTRODUCTION

Recurrent strokes are more likely to be disabling or fatal than first ever strokes".
Previous long-term studies up to 5 years post-stroke show great variation in
recurrence rates ranging from 12 to 42%*°. These variations may be caused by
different selection of study samples, (e.g.) hospital based, population based or clinical
trial populations or due to differing methodology used. Predictors for stroke
recurrence remain largely unknown with socio-demographic factors, co-morbidities
and stroke subtype identified asimportant predictors in different studies*®. It is not
clear if predictors of long-term recurrence are different to predictors of stroke

recurrence in the early years post stroke.

The aim of this study is to estimate the risk and predictors of long-term first stroke

recurrence up to 10 year post initial stroke within a population based setting.

METHODS

Study Area and Population

The South London Stroke Register (SLSR) is a population-based stroke register
recording first ever strokesin patients of all age groups for a defined area of South
London. The total source population was 271817 with 63% white, 28% black and 9%
of other ethnic groups at the time of Census 2001. Since 1995, the SL SR has been
monitoring incidence rates, cause, risk factors and long-term outcomes after stroke.
The data reported in the present study were based on the 2874 cases registered

between January 1 1995 and December 31 2004.

Case ascertainment



The methodology has been described in detail previously and is summarised below.*’
Sixteen overlapping referral sources were used to increase completeness of
notification. All patients with a suspected diagnosis of first or recurrent stroke, as
defined below, were identified by one of the sources of notification and investigated
for eligibility of study inclusion. Hospital surveillance of admissions for stroke
included two teaching hospitals within and three outside the study area. Patients
admitted to hospitals serving the study area were identified by daily reviews of acute
wards serving stroke patients, weekly checks of brain imaging referrals and outpatient
Neurovascular Clinic attendance, and monthly reviews of bereavement records and of
bed movement records. For identifying patients not admitted to hospital al general
practitioners (GPs) within and on the borders of the study area were contacted
regularly and asked to notify all stroke patients. Completeness of case ascertainment

was estimated to be between 75-84% over the 10 year period”®.

Data collection

Specialy trained fieldworkers collected all data prospectively. The diagnosis of stroke
was verified by a study physician. Face-to-face follow-up visits were carried out at 3
months, 1 year, and then annually post-initial stroke. All patients were asked at every
follow-up if they experienced another stroke. Registration of first stroke recurrence

was performed in the same way as theinitial stroke”.

Variable definition
Stroke was defined according to the World Health Organisation (WHO) criteria.® The
pathological subtype of stroke was classified as cerebral infarction (Cl), primary

intracerebral haemorrhage (PICH), subarachnoid haemorrhage (SAH) or undefined



(UND). Classification was based on results from at least one of the following: brain
imaging performed within 30 days of stroke (computerised tomography or magnetic
resonance imaging), analysis of cerebrospinal fluid (in all living patients with
subarachnoid haemorrhage in whom brain imaging was not diagnostic) or necropsy

examination.

The definition of stroke recurrence was the same as for the index stroke. Additionally,
clinical diagnosis of a new neurological deficit, or deterioration of a previous deficit
not due to oedema, haemorrhagic transformation, or intercurrent iliness was required.
Only recurrences 21 days after the initial event, or if earlier, clearly in adifferent
vascular territory were included. The same referral sources were used for notification
of stroke recurrences as for initial stroke ascertainment. All patients were eligible for

follow-up if alive and having reached the specified point of follow-up by March 2008

As potential predictors of stroke recurrence, the following variables were selected.
Demographic factors included age (categorised as <65, 65-74, >75), gender, ethnicity
(categorised as white, black and other) and socio-economic status. Socioeconomic
status categories were grouped into non-manual (1, 11, and 111 non-manual) or manual
(I manual, 1V, and V) according to the patient’s current (or for the retired and others
not currently working, the most recent) employment. Co-morbidities included history
of transient ischaemic attack (TIA), ischaemic heart disease, atria fibrillation (AF),
hypertension, diabetes mellitus and smoking. Smoking status was recorded as current

smoker or non- or ex-smoker.



Stroke severity was defined as the presence of neurological deficit during the acute
phase of the initial stroke. Case severity variables included motor deficit, urinary

incontinence, and Glasgow coma score (categorised as 3-8, 9-12, 13-15)"°.

Statistical analyses

Descriptive and univariate analyses using Kaplan-Meier estimates were used to model
the risk of recurrent stroke (1- surviva free of recurrent stroke) and therefore to
measure the cumulative risk of stroke recurrence and 95% confidence intervals (ClI) at
1, 5and 10 years post initial stroke. For each variable individually, hazard ratios (HR)
and the corresponding 95% confidence intervals (Cl) were estimated using Cox
regression analyses. The assumption of proportional hazards was assessed using log
minus log survival plots. Patients were censored at time of death, if lost to follow-up,

or if alive at 10 years after stroke.

In the multivariate analyses, the influence of demographics, pathological subtype of
the initial event, stroke severity, and co-morbidities as predictors of stroke recurrence
were investigated. When analysing age, the broad >75 category was used due to the
small numbers of patients surviving to long term follow up who were in higher age
groups. Variables in multivariable anayses were eliminated using the backward
elimination procedure. Possible interactions between age, stroke subtype and co-
morbidities were controlled by adding terms of interaction to the regression model.
Multivariable analyses were restricted to patients without missing values, which
totalled 2268 patients. The number of patients with missing values ranged from O for
the age, gender and stroke subtype variables, to 254 (8.8%) for incontinence at time of

initial stroke.



A sengitivity analysis was performed with patients censored at time of follow-up

rather than at date of degth, if death occurred more than 1 year after last follow-up.

All tests were two-tailed and p values <0.05 were regarded as statistically significant.
Statistical analyses were performed using STATA software version 10(SE) and SPSS

version 16.1.

Ethics

Patients or their relatives gave written informed consent to participate in the study.
The design of the study was approved by the ethics committees of Guy’s and St.
Thomas' Hospital Trust, King's College Hospital, Queens Square and Westminster

Hospital (London).

RESULTS

This study included atotal of 2874 first-ever stroke patients registered between
January 1995 and December 2004. The mean follow-up time was 2.9 years, with a
median time of 1.93 years and atotal of 8310.5 person years of follow-up included.
During this period, 303 recurrent strokes were documented. Of the 2874 patients
eligible for follow-up at 1 year, 1042 had died; at 5 years, 2447 patients were eligible
for follow-up, of whom 1304 had died; and at 10 years, 1044 patients were eligible
for follow-up, of whom 696 had died. Patient characteristics at time of initial stroke

are presented in Table 1.



Table 1: Descriptive Statistics

Total, N(%)

Total 2874
Agegroup
<65 863(30.0)
65-74 764(26.6)
75-84 1247(43.4)
Gender
Female 1447(50.3)
Ethnicity
White 2126(75.8)
Black 525(18.7)
Other 153(5.5)
Socio economic status
Non-manual 730(25.4)
Manual 1604(55.8)
Unknown 540(18.8)
Stroke Subtype
Infarct 2089(72.7)
PICH 395(13.7)
SAH 171(6.0)
Undefined 219(7.6)
Risk factors
Previous TIA 358(13.4)
Hypertension 1714(64.1)
Diabetes Mellitis 483(18.0)
Previous M| 315(11.7)
Previous AF 463(17.2)
Smoker or ex-smoker 943 (35.6)
Stroke severity Indices
GCS <8 497(18.1)
9-12 422(15.3)
13-15 1835(66.6)
Motor deficit 2282(84.4)
Incontinence 1238(47.3)

Abbreviations: PICH Primary Intracerebral Haemorrhage, SAH Subarachnoid Haemorrhage
Survival Analyses
The cumulative risk of first stroke recurrence at 1 year, 5 years and 10 years was 7.1%

(95% Cl 6.0 t0 8.3%), 16.2% (95% Cl 14.4 to 18.1%) and 24.5% (95% Cl 21.3 to



stroke recurrence up to 10 years.

27.9%) respectively. Table 2 shows the univariate analyses of cumulative risk of

Table 2: Univariate analyses: cumulativerisk of stroke recurrence

Cumulative risk of recurrence, % (95% ClI)

Total
Ageqgroup
>65
65-74
>75
Gender
Male
Female
Ethnicity
White
Black
Other
Socio economic status
Non-manual
Manual
Unknown
Stroke Subtype
Infarct
PICH
SAH
Undefined
Risk factors
No TIA
Previous TIA
No Hypertenson
Hypertension
No Diabetes Mellitis
Diabetes Méllitis
No Ml
Previous M|
No AF
Previous AF
Non-Smoker
Smoker or ex-smoker
Stroke severity
Indices
GCS <8
9-12
13-15
No motor deficit
Motor deficit
No incontinence
Incontinence

At 1 year

At 5 years

At 10 years

7.1(6.0-8.3)

6.2 (4.6-8.3)
6.6 (4.8-9.0)
8.4 (6.6-10.6)

6.0 (4.7-7.6)
8.4 (6.8-10.4)

7.4(6.2-8.9)
6.1(4.1-8.8)
7.7 (4.1-142)

6.5 (4.7-8.8)
7.7(6.3-9.3)
5.9 (3.2-11.0)

6.9 (5.8-8.3)
7.7 (48-122)
47 (2.0-11.0)
11.9 (6.5-21.2)

7.0 (5.9-84)
95 (6.5-13.7)
6.6 (4.9-8.8)
7,8(6.4-95)
7.2(6.0-8.6)
8.4 (5.9-11.9)
6.9 (5.8-8.3)
11/3 (7.7-16.6)
6.9 (5.8-8.3)
9.9 (6.8-14.3)
8.1(6.7-9.8)
5.4 (4.0-7.4)

3.2(1.1-9.2)
7.7 (49-11.9)
7.2(6.1-86)
6.1(4.1-9.1)
7.4(6.2-8.8)
6.4 (5.2-7.9)
8.1 (6.2-10.6)

162 (14.4-18.1)

12.6 (10.1-15.6)
16.2 (13.1-20.0)
20.4 (17.0-24.5)

155 (13.1-18.2)
17.1 (14.4-20.1)

16.1 (14.0-18.5)
16.7 (13.0-21.3)
15.7 (9.7-24.6)

14.7 (11.7-18.3)
17.5 (15.1-20.2)
145 (9.3-22.3)

16.6 (14.6-18.9)
165 (11.6-23.1)
47 (2.0-11.0)
216 (13.6-33.3)

15.4 (13.4-17.6)
22.0 (16.9-28.5)
12.6 (10.0-15.8)
18.4 (16.0-21.1)
15.6 (13.6-18.0)
20.0 (15.6-25.3)
15.7 (13.7-17.8)
226 (16.6-30.3)
15.4 (135-17.5)
247 (18.6-32.4)
175 (15.1-20.1)
139 (11.2-17.1)

10.1 (4.7-20.9)
13.8 (9.5-19.9)
16.4 (14.4-18.6)
16.0 (12.3-20.6)
16.3 (14.3-18.6)
15.6 (13.4-18.0)
15.6 (12.4-19.5)

245 (21.3-27.9)

17.2 (13.8-21.4)
29.6 (23.4-36.9)
30.1 (21.3-41.4)

229 (19.1-27.4)
26.4 (21.5-32.2)

25.1 (21.2-29.5)
23.7 (18.4-30.2)
20.8 (12.9-32.6)

26.3 (20.6-33.3)
24.9 (21.0-29.3)
17.0 (10.6-26.5)

25.7 (21.9-29.9)
19.5 (13.6-27.6)
75 (3.0-17.9)
434 (25.5-66.8)

24.9 (21.4-28.8)
265 (19.0-36.1)
18.7 (14.7-23.7)
27.8 (23.6-32.5)
23.8 (22.2-41.3)
306 (22.2-41.3)
23.4 (20.1-27.1)
41.1 (29.1-55.8)
24,6 (21.2-28.5)
275 (20.0-37.1)
26.4 (21.8-31.6)
21.0 (17.1-25.6)

10.1 (4.7-20.9)

18.1 (11.6-27.4)
25.4 (21.8-29.4)
225 (15.6-31.9)
25.1 (21.7-29.0)
24.9 (20.9-29.3)
21.0 (16.3-26.9)
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Figure 1 shows aKaplan-Meier plot graphically representing the risk of stroke
recurrence (1-survival free of recurrent stroke) over 10 years stratified for stroke

subtype.

The multivariable analyses showing variables included in the final hazards survival
model for predictors of cumulative risk of stroke recurrence, are shown in Table 3.
The proportional hazards assumption was shown to be fulfilled across all variables
included in the model. At 1 year post-stroke, a past history of myocardial infarction
and atrial fibrillation were found to be predictors of early stroke recurrence, whilst
gender demonstrated borderline significance. At 5 years, prior-to-stroke hypertension
and atrial fibrillation were found to be predictors, with previous myocardial infarction
demonstrating borderline significance; and at 10 years, older age and a history of
hypertension, myocardial infarction and atrial fibrillation diagnosed prior to first

stroke, were found to be predictors of long-term stroke recurrence.

In the sensitivity analyses no significant differencesin cumulative risk of recurrence
were observed. Furthermore, in the multivariable analyses the predictors of recurrence
remained the same while hazard ratios and corresponding confidence intervals were
stable. None of the interactions tested were found to be significant except between
stroke subtype at 10 years and a history of previous TIA at 10 years. Therewas a
higher risk of recurrent stroke experienced by SAH patients who had had a previous
TIA. However, this interaction was based on a very small number of patients who had

a SAH and therefore our results were not reported stratified.



Table 3:Multivariable analyses. cumulativerisk of strokerecurrenceat 1, 5, and 10 years*

1VYear 5Year 10 Year
HR (95%CI) P value HR (95%CI) P value HR (95% CI) P value
Age group
>65 1 0.79 1 0.14 1 0.04"
65-74 0.90 (0.55-4.62) 1.10(0.77-1.57) 1.36 (0.98-1.87)
>75 1.05 (0.63-5.17) 1.37 (0.99-1.91) 1.50 (1.10-2.05)
Gender
Male 1 007" 1 0.58 1 0.48
Female 1.40 (0.98-2.00) 1.08 (0.82-1.42) 1.09 (0.85-1.41)
Ethnicity
White 1 0.90 1 0.52 1 0.60
Black 0.90 (0.55-1.48) 1.20 (0.85-1.68) 1.17 (0.85-1.62)
Other 1.06 (0.48-2.35) 1.22 (0.69-2.15) 1.15 (0.66-1.98)
Socio economic status
Non-manual 1 0.29 1 0.66 1 0.71
Manual 1.25 (0.82-1.90) 1.11 (0.81-1.51) 1.01 (0.76-1.34)
Unknown 0.97 (0.44-2.12) 0.89 (0.49-1.63) 0.80 (0.48-1.43)
Stroke Subtype
Infarct 1 0.72 1 0.51 1 0.53
PICH 1.29(0.73-2.26) 1.11 (0.74-1.69) 0.99 (0.66-1.48)
SAH 1.05 (0.31-3.57) 0.44 (0.14-1.40) 0.47 (0.17-1.28)
Undefined 1.42(0.62-3.27) 1.00 (0.49-2.03) 1.01(0.54-1.91)
Risk factors
No TIA 1 0.68 1 0.19 1 0.61
Previous TIA 1.11 (0.69-1.78) 1.26 (0.89-1.78) 1.09 (0.78-1.52)
No Hypertension 1 0.56 1 001" 1 003"
Hypertension 1.12 (0.76-1.65) 1.47 (1.08-1.99) 1.38 (1.04-1.82)
No Diabetes Mellitis 1 0.79 1 0.10 1 0.14
Diabetes Mellitis 1.06 (0.68-1.68) 1.31(0.95-1.81) 1.26(0.93-1.71)
NoMI 1 0.02" 1 0.09" 1 0.02"
Previous M1 1.73(1.08-2.78) 1.39(0.95-2.03) 1.50(1.06-2.11)
No AF 1 0.03" 1 <0.01" 1 0.01"
Previous AF 1.61 (1.04-2.47) 1.79 (1.29-2.49) 1.51 (1.09-2.09)
Non-Smoker 1 0.61 1 0.55 1 0.46
Smoker or ex-smoker 0.90 (0.60-1.35) 1.10(0.81-1.50) 1.11 (0.84-1.48)
Stroke severity Indices
GCS <8 1 0.56 1 0.61 1 0.63
9-12 1.48 (0.49-4.46) 0.99 (0.44-2.23) 1.01(0.45-2.24)
13-15 1.71(0.61-4.84) 1.23(0.58-2.62) 1.21(0.59-2.48)
No motor deficit 1 0.16 1 0.60 1 0.89
Motor deficit 1.46 (0.86-2.47) 0.91 (0.64-1.30) 0.98 (0.70-1.37)
No incontinence 1 0.52 1 0.72 1 0.54
Incontinence 1.13(0.78-1.65) 1.06 (0.79-1.42) 1.10 (0.82-1.48)

Abbreviations: Cl confidenceinterval PICH Primary Intracerebral Haemorrhage, SAH Subarachnoid Haemorrhage
* Analyses restricted to patients without missing values T Variables included in the final model (p<0.10). All other values recorded immediately prior to removal from the model.
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DISCUSSION

This study estimated the risk of and predictors for stroke recurrence up to 10 years after

initial stroke. The results show that the cumulative risk of first stroke recurrence is substantial
(i.e.) up to 25% at 10 years post-initial stroke, and also identifies different predictors of stroke
recurrence at 1, 5 and 10 years. No independent influence of stroke subtype or stroke severity
on stroke recurrence up to 10 years was identified and no differences between ethnic groups
were revealed. Risk factors prior to initial stroke were found to have asignificant role in

predicting stroke recurrence up to 10 years.

The results estimated no differencesin risk of recurrence between stroke subtypes, with no
significant differences noted between ischaemic and haemorrhagic stroke subtypes at 1, 5 and
10 years post-stroke. This contrasts with research from Japan that found the risk of stroke
recurrence to be significantly greater within 1 year of the first ever strokein patients with an
initial ischaemic stroke compared with haemorrhagic stroke. However, these differences were
not maintained beyond 1 year, and there were no significant differences noted during the rest
of the follow-up period of 3 years''. Conversely, The Perth Community Stroke Study (PCSS)
followed up 370 patients with a first-ever stroke between February 1989 and August 1990.
They reported prognostic factors for recurrent stroke at 5 years including advanced age and
an initial stroke subtype of either PICH or SAH, which achieved borderline significance in

their analyses™.

This study found no differences between markers of stroke severity as predictors of stroke
recurrence at any time point. In contrast, baseline results from the African-American
Antiplatelet Stroke Prevention Study (AAAPS) found that stroke severity and disability at the

time of initial event, were significantly associated with increases in stroke recurrence in black
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patients during 2 years of follow-up™. Work previously described by the SLSR has shown
that black patients maintain a higher initial stroke risk than white patients’, yet these results
indicate that this increased risk does not confer an increased suspectibility to stroke
recurrence amongst our black population. It has been shown both the SLSR as well as by the
Northern Manhattan Stroke Study that different risk factors and co-morbidities may be

important in black and white patients**°

and we have previously demonstrated increased
survival after first stroke in black patients compared to white patients over 65 years'™. This
study importantly shows that these survival differences are not caused by differencesin

stroke recurrences between these ethnic groups.

This study found the cumulative risk of recurrence to be 7% at 1 year, 16 % at 5 years and
25% at 10 years. Previous studies show much variation in the cumulative risk of stroke
recurrence. At 1 year the risk of recurrence ranges from 4.7% in the Netherlands® to 14%
described by different groups both based in Sweden'"*®. For many studies the risk of stroke
recurrence lies between 9-12% at 1 year®'®? which is greater than the rate of 7% found in
this study at 1 year. Studies have shown the 5 year risk of stroke recurrence to range from 12-
429%%2 with other population-based studies reporting cumulative risk of 19% in Manhattan,
29% in Rochester, 30% in Oxfordshire and 32% in Perth up to 5 years after initial
stroke®®?4?°_ By 10 years, the risk of stroke recurrence reported in other studies is wide-

ranging from 16.9% in Sweden®, 43% in Perth?’, 51.3% in Japan®, and 53.9% in Sweden'®,

The results, whilst within the ranges described above, are lower than other studies with
comparable follow-up periods. Studies differ in the definition of a stroke used by the
investigators. For example, results from Spain demonstrated recurrence rates of 9.5% at 1

year and 26% at 5 years post-initial stroke. This study excluded patients with a SAH
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subtype™. In our study SAH confer an increased risk of recurrence in the very early period of
weeks to months, after an initial stroke, after which there is no increase in risk of stroke
recurrence up to 10 years of follow-up. By excluding this subgroup, artificially higher rates of

recurrence may have been achieved in these studies.

Differing rates of risk may be explained by different definitions of stroke recurrence used
between studies as case ascertainment criteria. The Oxford Community Stroke Project
followed up patients for 6.5 years and found a cumulative risk of recurrence of 30% at 5
years®. The methodology used by the OCSP investigators however, was very different to our
methods as they included transient ischaemic attacks occurring in the follow-up period as a
recurrent event®. Furthermore, we defined a recurrent stroke as occurring 21 days after the
initial event unlessin adifferent vascular territory, however, many studies include all strokes
a high proportion of patients with minor stroke have both clinical and radiological
recurrences in the same vascular territory astheir initial event in the first days after their
stroke, whilst recurrent events outside of theinitial vascular territory or perfusion defect were
rare®. It has also been demonstrated previously that different definitions of stroke recurrence

constitute wide ranging rates of risk of stroke recurrence in the short term™..

The results of this study demonstrate the importance of management of co-morbidities and
traditional vascular risk factors present at the time of the initial stroke, as predictors of stroke
at 1, 5and 10 years. At 1 year, atria fibrillation and myocardial infarction were identified as
predictors of stroke recurrence. Thisis also demonstrated in results from the FINMONICA
Stroke Register, which identified myocardial infarction and atrial fibrillation to be

independent predictors of stroke recurrence at 1 year in patients ages 75 years and over™.
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Results from the Nanjing Stroke Registry showed hypertension, atrial fibrillation and
smoking to be predictors of stroke recurrence at 1 year, however we found hypertension only
to become a significant predictor of recurrence during later follow-up, and smoking to not be

apredictor at any time-point investigated®.

Hypertension and atrial fibrillation have been shown to be predictors for stroke recurrence up
to 5 years post-stroke. There is much variation in previously reported literature regarding
predictors for stroke recurrence beyond 1 year post-stroke. Diabetes has been shown in

studies to be a predictor for stroke recurrence beyond 1 year'*

, and up to 10 yearsin

patients with a first cerebral infarction®. The Lehigh Valley Recurrent Stroke Study found a
past history of hypertension prior toinitial stroke, and ahistory of transient ischaemic attack
(TI1A) after theinitial stroke to be independent predictors for stroke recurrence up to 5 years.

However, similar to our results, they also found that a past history of TIA prior to initial

stroke was not a predictor of stroke recurrence®=.

The results demonstrate the importance of cardiovascular risk factors throughout the follow-
up period, and supplement previous work identifying the importance of cardiovascular
disease on long-term outcomes after first stroke®™ . In this study, atrial fibrillation and
myocardial infarction were predictors for stroke recurrence throughout the follow-up period
up to 10 years, although previous myocardial infarction had only borderline significancein
the middle term period. Atrial fibrillation and myocardial infarction are known to be
associated with cardioembolic strokes which have the highest stroke recurrence rates amongst
the aetiological subtypes®’. Hypertension, which gained importance as a predictor for stroke
recurrence in the middle and long term periods, is associated with small vessel disease which

has been shown to be the aetiological cause related to lacunar infarcts®. Therefore, patients
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with small vessel disease have alower risk of stroke recurrence at 1 year, and may experience

stroke recurrence later than other stroke subtypes.

This study had strengths and limitations. The main strengths lie in study design as by
conducting a population based study we have an unbiased sampling frame. Very long-term
estimates for stroke recurrence up to 10 years after initial stroke have been provided, using
standardised methods for comparability to other studies. However, discrepanciesin
completeness of case detection of both initial and recurrent stroke, may affect the study as
very mild strokes which may not present to primary or secondary care services may be
missed. Furthermore, the definition of stroke recurrence excludes strokes in the same vascular
territory within the first 21 days after the initial event. By definition, this study is therefore

lacking data on early strokes.

In order to be comparable to previously published long-term data, stroke subtype was defined
according to a pathological classification in this study. Therefore this study lacks dataon
stroke aetiology. We have previously proposed and published an aetiological classification
system for ischaemic stroke®, modified from the TOAST classification to account for
expected differencesin aetiology within the multi-ethnic population of South London, and
thisis currently in use within the SLSR. Having now identified initial predictors of stroke
recurrence up to the long-term period, further investigation of the effect of aetiological

factors on stroke recurrence is now needed.

In summary, this study investigates the risk of and predictors for the very long term risk of
stroke recurrence up to 10 years post-stroke. By demonstrating different predictors for stroke

recurrence in the early, medium and long-term period, we have highlighted the long-term
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commitment needed to modify cardiovascular risk factors, both prior to stroke, and after
stroke in order to protect patients from stroke recurrence. Further investigation of the impact
of stroke agtiology on stroke recurrence in the early, middle and long term periods, and the

impact of appropriate treatment on risk factors up to 10 years after initial stroke is indicated.
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Figure 1: Cumulativerisk of stroke recurrence stratified according to stroke subtype



