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Essen Risk Score in Prediction of Myocardial Infarction
After Transient Ischemic Attack or Ischemic Stroke Without
Prior Coronary Artery Disease

Marion Boulanger, MD; Linxin Li, DPhil; Shane Lyons, MD; Nicola G. Lovett, MD;
Magdalena M. Kubiak, MD; Louise Silver, DPhil; Emmanuel Touzé, PhD;
Peter M. Rothwell, FMedSci; on behalf of the Oxford Vascular Study

Background and Purpose—More intensive secondary prevention with newer drugs may be cost-effective in patients
with coronary artery disease (CAD). Whether some subgroups of patients who had a transient ischemic attack (TIA)
or ischemic stroke, but no prior CAD are at similar high risk of myocardial infarction as those with prior CAD remains
unclear. We determined whether the Essen score identified a subset of TIA/stroke patients without known prior CAD
who, nevertheless, had a high risk of myocardial infarction on current secondary prevention management.

Methods—In a population-based cohort (Oxford Vascular Study) of consecutive TIA or ischemic stroke patients recruited
from 2002 to 2014, 10-year actuarial risks of myocardial infarction and of recurrent ischemic stroke were determined
by face-to-face follow-up in patients with and without prior CAD using Kaplan-Meier analyses. Predictive value of the
Essen score was assessed with C statistic.

Results—Of 2555 patients with TIA/stroke (13070 patient-years of follow-up), 10-year risk of myocardial infarction in
those without prior CAD (n=2017, 78.9%) ranged from 0.9% (95% CI, 0-1.9) at Essen score <1 to 29.8% (95% CI, 7.7—
46.6) in those with a score =5 (C statistic =0.64 [95% CI, 0.57-0.71]; P<0.001). The score tended to be less predictive
(difference: P=0.0460) for the risk of recurrent ischemic stroke (C statistic =0.57 [95% CI, 0.54-0.60]). Compared with
patients with prior CAD (n=538, 21.1%), an Essen risk score of 24 (n=294, 11.5%) in those without prior CAD identified
a subgroup at similar high 10-year risks of myocardial infarction (17.2% [95% CI, 6.9-26.3] versus 16.9% [95% CI,
11.5-22.0]) and of recurrent stroke (40.4% [95% CI, 26.7-51.6] versus 32.4% [95% CI, 25.2-38.8]).

Conclusions—The Essen score is a simple clinical score to risk-stratify patients with TIA/stroke without prior CAD and
to identify subsets who may be at sufficiently high risk of myocardial infarction and recurrent stroke to justify more
intensive treatment or inclusion in trials. (Stroke. 2019;50:3393-3399. DOI: 10.1161/STROKEAHA.119.025831.)
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he long-term risk of myocardial infarction (MI) and re-
current ischemic stroke after a transient ischemic attack
(TIA) or ischemic stroke is particularly high in patients with
prior coronary artery disease (CAD).!? Recent trials of more
intensive secondary prevention, such as those of lipid-lowering
with the PCSK9 (proprotein convertase subtilisin-kexin type

that higher dose of statin should be standard of care in patients
with TIA/stroke, it is uncertain whether more intensive treat-
ment might be justified in certain subgroups.

Long-term follow-up of patients with TIA/stroke has
shown that the risks of death due to recurrent stroke and
death due to coronary events are similar.! However, risk strat-
ification schemes tend to focus on risk of recurrent stroke.®'?

9) inhibitors*> or those combining antithrombotic treatments,®
focused on patients with prior CAD. However, whether some
subgroups of patients with TIA/stroke without prior CAD
have a similar high long-term risk of MI or recurrent ischemic
stroke remains uncertain. Although the SPARCL trial’ showed

Nevertheless, since risk scores to predict the risk of recur-
rent ischemic stroke are mostly based on risk factors for, or
clinical manifestations of, atherosclerosis they may also pre-
dict coronary events. Therefore, rather than attempting to de-
rive and validate a new score to predict coronary events after
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TIA/stroke, we determined the predictive value of the Essen
stroke risk score for risk of MI after TIA/stroke. The Essen
risk score is a simple clinical score that was derived to predict
the 1-year risk of recurrent ischemic stroke after ischemic
stroke based on the presence of prior vascular comorbidities,
including current smoking, previous TIA or ischemic stroke,
prior CAD, peripheral artery disease, hypertension, diabetes
mellitus, and age and is one of the most established scores for
patients with stroke.'"!?

The Essen score has been validated previously, but further
validation would be helpful for several reasons. First, pre-
vious validations have looked only at short-term risk, predict-
ing the 1-year risk of recurrent stroke,'"'*" or the 1-year risk
of the combined outcome of recurrent stroke, MI, and cardi-
ovascular death'*!"!? or the 1-year risk of combined outcome
of recurrent stroke or cardiovascular death."® Second, the
score was derived on patients recruited into a trial cohort in
the early 1990s, and the validation cohorts involved patients
recruited in trials or hospital-based registries, mostly in the
early 2000s before the widespread use of higher-dose statins.’
The absolute risk of MI after TIA/stroke has decreased over
the past few decades,' and there are relatively few recent data
on the overall residual vascular risk in patients with TIA/
stroke on current guideline-based management, particularly
on long-term follow-up. Third, previous validation studies
have focused mainly on patients with stroke due to large ar-
tery disease, have excluded patients with TIA, and have sug-
gested that the score might perform less well in those with
stroke due to small vessel disease.”” Finally, no study has
looked at whether the score predicts risk of MI as well as
stroke, and none have assessed predictive value in patients
with no prior CAD.

We aimed to determine whether the Essen score iden-
tified a subset of patients with TIA/stroke without known
prior CAD who nevertheless had a high risk of MI on cur-
rent secondary prevention management and might, there-
fore, benefit from more intensive treatment or might be
included in future trials.

Methods

Requests for anonymized data will be considered by the corre-
sponding author.

The OXVASC (Oxford Vascular Study) is an ongoing population-
based study of the incidence and outcome of all acute vascular events
in 92728 individuals, irrespective of age, registered with 100 family
physicians in 9 general practices in Oxfordshire, United Kingdom.?
The analysis reported here included consecutive cases, irrespective of
age, with a TIA or ischemic stroke from 2002 to 2014, with follow-up
until 2016. The OXVASC study design has been described in detail
previously.?® Briefly, multiple overlapping methods of hot and cold
pursuit were used to achieve near-complete ascertainment of all indi-
viduals with TIA or stroke.?'** These include (1) a daily, rapid access
TIA and stroke clinic to which participating general practitioners
and the local emergency department refer individuals with suspected
TIA or minor stroke; (2) daily searches of admissions to the medical,
stroke, neurology, and other relevant wards; (3) daily searches of the
local emergency department attendance register; (4) daily searches
of in-hospital death records via the Bereavement Office; (5) monthly
searches of all death certificates and coroner’s reports for out-of-hos-
pital deaths; (6) monthly searches of general practitioner diagnostic
coding and hospital discharge codes; and (7) monthly searches of all
brain and vascular imaging referrals.

Demographic data, prior comorbidities, and medication were
collected from face-to-face interviews and cross-referenced with pri-
mary care records. All cases were investigated and treated according
to current guidelines. Patients were classified as having a prior CAD
if they had at least one of the following: previous MI; unstable an-
gina; angina; previous percutaneous coronary intervention; or coro-
nary artery bypass graft surgery. Written informed consent or assent
from relatives was obtained in all patients. OXVASC was approved
by our local research ethics committee.

Standard World Health Organization definitions were used for
TIA and stroke, which have been reported previously.?**' All cases
were investigated according to current guidelines and reviewed by
a senior neurologist with stroke expertise (P.M. Rothwell) to ensure
consistency over time and TIA/stroke cause was categorized accord-
ing to the modified TOAST (Trial of ORG 10172 in Acute Stroke
Treatment) criteria (Table I in the online-only Data Supplement).?
Differentiation between TIA and stroke was based on the WHO
24-hour cutoff for symptom duration (ie, events were classified as
TIA even if diffusion-weighted imaging was positive if symptoms
resolved within 24 hours), and we have kept the same definition over
time. Patients were prescribed standard secondary prevention medi-
cation according to contemporary guidelines, including antiplatelet
or anticoagulant treatment, as appropriate, blood pressure-lowering
medication and statin treatment to achieve a target of blood pressure
<140/90 and LDL (low-density lipoprotein) <2.6 mmol/L, both at
baseline and at the time of study follow-up visits.

All patients were followed up face-to-face at 1, 6, 12, 60, and
120 months by a study nurse or physician and subsequent vascular
events identified and risk factor control evaluated and treatment re-
vised as necessary. For patients who had moved out of the study area,
telephone follow-up was done, and patients with dementia were fol-
lowed up via a carer or by assessment in a nursing home. All MIs that
presented to medical attention would also be identified by ongoing
daily case-ascertainment of all acute vascular events in the study
population. All study patients were also notified to the UK Office of
National Statistics such that all deaths were reported back to the study
with causes. Deaths were also identified by regular review of primary
care records and by regular contact with the Coroner’s Office to as-
certain out-of-hospital deaths.

MI was defined using standard criteria and remained unchanged
over the study period.* Recurrent ischemic stroke was defined as new
neurological deficit fitting the definition for ischemic stroke occur-
ring after a period of neurological stability or improvement.

Statistical Analysis

We determined the 10-year actuarial risk of MI and of recurrent is-
chemic stroke from Kaplan-Meier analyses in patients with TIA/
stroke with and without prior CAD. Among the latter subgroup, we
stratified risk by the Essen score but excluded the history of other
cardiac disease (ie, cardiac disease other than MI or atrial fibrilla-
tion; Table 1) because this variable was not fully defined in previous
reports.'1*15 Essen scores in patients without prior CAD, therefore,
ranged from O to 7: 1 point is attributed for age 65 to 75 years; 2 for
age >75 years and 1 for each history of prior hypertension, diabetes
mellitus, peripheral artery disease, current smoking, or previous TIA
or ischemic stroke. A small number of patients with missing value on
the Essen score were excluded from the analyses. Discrimination (ie,
how well the score distinguished between people with the outcome
and those without) was assessed with the C statistic. Difference in
the discrimination of the score for the risk of MI and for the risk of
recurrent ischemic stroke was assessed by a Z-test. Age- and sex-
adjusted risk associations between variables of the Essen score and
MI were determined by Cox regression. In additional analyses in
patients without prior CAD, we determined the 10-year risk of MI or
recurrent ischemic stroke based on the Essen score and stratified by
presence of large artery disease (TOAST) subtype, which have been
shown to carry one of the highest risks of MI and recurrent ischemic
stroke,? and difference was assessed by log-rank P. Also, we deter-
mined the predictive value of adding the variable presence of large
artery disease (TOAST) subtype as a categorical variable to the Essen


https://www.ahajournals.org/doi/suppl/10.1161/STROKEAHA.119.025831

020z ‘ST A2\ uo Aq Blo'sfeuinofeye//:dny woly pspeojumod

Boulanger et al

Table 1. The Essen Risk Score'"'®

Variables of the Essen Score Points
Age, y

<65 0

65-75 1

>75 2
History of hypertension 1
History of diabetes mellitus 1
History of peripheral artery disease 1
History of previous myocardial infarction 1
History of other cardiovascular disease (except 1
myocardial infarction and atrial fibrillation)
Current smoking 1
Additional TIA or ischemic stroke in addition to the 1
qualifying event (ie, previous TIA/ischemic stroke)

TIA indicates transient ischemic attack.

score for the risk of MI and of recurrent ischemic stroke, with 1 point
being attributed for the presence of large artery disease subtype and
0 point for any other subtypes than large artery disease. All analyses
were done using R version 3.1.3.

Results

Of 2555 patients with TIA/stroke, those without prior CAD
(n=2017; 78.9%) were younger, had less prior vascular comor-
bidities, except for current smoking, and were less likely to be
on antithrombotics, antihypertensives and statins before the
TIA/stroke than those with prior CAD (P<0.001, Table 2).
Rates of secondary preventive therapies use were high at
1-year follow-up, but rates of antithrombotics and antihyper-
tensives use remained lower in patients without CAD than
in those with (Table 2). The prevalence of TIA/stroke due to
large artery disease was similar in patients with and without
prior CAD, but TIA/stroke was less often due to cardioembo-
lism in patients without CAD (Table 2).

During 13070 patient-years of follow-up, there were 118
MlIs after a median (range) of 5.6 (0-14.6) years, of which
70 (59.3%) occurred in patients without prior CAD. Five
(0.2% of patients) had a missing value for one of the Essen
score variables and were excluded from subsequent analy-
ses. Among patients without prior CAD, those with an Essen
score <1 comprised 565 (28.1%) of all patients but accounted
for 3 (4.3%) of follow-up MI, whereas those with a score >4
comprised 14.6% (n=294) of all patients but accounted for
31.4% (n=22) of MI (Table 3). There were also 413 recur-
rent ischemic strokes during follow-up, of which 313 (75.7%)
occurred among patients without prior CAD.

In patients without prior CAD, variables of the Essen score
were all associated with an increased risk of MI after adjust-
ment for age and sex (Table 4). The 10-year risk of MI in
patients without prior CAD (overall risk =6.0% [95% ClI, 4.4—
7.5]) ranged from 0.9% (0—1.9) in those with an Essen score <1
t0 29.8% (7.7-46.6) in those with a score =5 (Figure, Table 3),
with a C statistic of 0.64 (0.57-0.71, P<0.001). Compared with
patients with prior CAD (n=538, 21.1%), an Essen risk score
of 24 (n=294, 11.5%) in those without prior CAD identified a
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Table 2. Baseline Characteristics of OxVasc Patients With TIA or Stroke
Included in the Analysis and Medication at Baseline and on Follow-Up

Prior Coronary Artery Disease
No (n=2017) | Yes (n=538)  PValue

Mean (SD) age, y 72.7(13.5) | 78.4(9.9) <0.001
Men 971 (48.1) | 291 (54.1) 0.0162
Prior comorbidities

Previous TIA or ischemic 248 (12.3) 101 (18.8) | <0.001

stroke

Atrial fibrillation 339(16.8) | 183(34.0) | <0.001

Peripheral artery disease 103 (5.1) 88 (16.4) | <0.001

Hypertension 1128 (55.9) 409 (76.0) | <0.001

Diabetes mellitus 225 (11.2) 132 (24.5) <0.001

Hypercholesterolemia 493 (24.4) 289 (53.7) <0.001
Smoking status

Present* 321 (15.9) 40 (7.4) <0.001

Pastt 771(38.2) | 282(52.4) | <0.001
TIA/stroke subtype

Cardioembolic 471(23.3) | 198(36.8) | <0.001

Large artery disease 216 (10.7) 64 (11.9) 0.48

Small vessel disease 276 (13.7) 41 (7.6) <0.001

Cryptogenic 689 (34.1) 122 (22.7) | <0.001

More than one cause 54 (2.7) 36 (6.7) <0.001

Unknown 261 (12.9) 70 (13.0) 0.99

Other causes 50 (2.5 7(1.3) 0.14
Baseline medication

Antithrombotics 659 (32.7) | 441(82.0) | <0.001

Antihypertensives 1027 (50.9) | 459 (85.3) | <0.001

Statins 367(18.2) | 317(58.9) | <0.001
Secondary prevention n=1639 n=392
medication at 1-year follow-up$

Antithrombotics 1511(92.2) | 374(95.4) 0.035

Antihypertensives 1228 (74.9) | 344(87.8) | <0.001

Statins 1279 (78.0) | 310(79.1) 0.70

Data are numbers (%), unless otherwise specified. P for comparison between
patients with and without coronary artery disease (y? test for categorical variables
and ttest for continuous variable). OxVasc indicates Oxford Vascular Study; and
TIA, transient ischemic attack.

*Missing data for 7 patients (5 patients without prior CAD and 2 with
prior CAD).

tMissing data for 9 patients (6 patients without prior CAD and 3 with
prior CAD).

fPatients who died before follow-up were not included.

subgroup at similarly high 10-year risk of MI (17.2%, 6.9-26.3;
versus 16.9%, 11.5-22.0). The subgroup of patients without
prior CAD with an Essen risk score of >4 were also at signif-
icantly higher 10-year risk of MI than those with a score of
<3 (17.2%, 6.9-26.3 versus 4.7%, 3.2-6.2; P<0.001, age-and
sex-adjusted hazard ratio =2.23, 1.32-3.76, Table 5, Table II in
the online-only Data Supplement), with no interaction by TIA/
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Table 3. Ten-Year Risks of Myocardial Infarction and Recurrent Ischemic Stroke After Transient Ischemic Attack or Ischemic Stroke in
Patients Without Prior CAD, Stratified by the Essen Risk Score, and in Those With Prior CAD

Myocardial Infarction Recurrent Ischemic Stroke
Cumulative Events, 10-Year Risk, % Cumulative 10-Year Risk, %
Prior CAD Status n/N (95% Cl) Events, n/N (95% CI)
All patients 118/2555 8.01 (6.38-9.61) 413/2555 25.25 (22.58-27.83)
Prior CAD 48/538 16.89 (11.49-21.96) 100/538 32.34 (25.20-38.80)
No prior CAD
Essen score*
<1 3/565 0.89 (0-1.93) 52/565 11.15 (7.91-14.27)
2 18/577 5.60 (2.72-8.39) 98/577 24.10 (18.99-28.89)
3 27/576 9.25 (5.00-13.31) 107/576 32.12 (25.12-38.47)
4 14/240 15.59 (2.70-26.78) 43/240 40.95 (23.94-54.16)
>5 8/54 29.82 (7.72-46.63) 13/54 39.51 (17.20-55.82)
Total 70/2012 5.97 (4.39-7.53) 313/2012 23.60 (20.73-26.37)

CAD indicates coronary artery disease.
*Data missing for 5 patients.

stroke subtype (P interaction =0.93). The risk of MI was ap-
proximately linear with time in patients with prior CAD and in
those without (Figure I in the online-only Data Supplement).

The 10-year risk of recurrent ischemic stroke was 23.6%
(20.7-26.4) overall in patients without prior CAD, ranging
from 11.2% (7.9-14.3) in those with an Essen score <1 to
39.5% (17.2-55.8) in those with a score =5 (Figure, Table 3).
The score tended to be less predictive (difference: P=0.0460)
for the risk of recurrent ischemic stroke (C statistic =0.57,
0.54-0.60) than for the risk of MI.

An Essen risk score of >4 also identified a subgroup at
similarly high 10-year risk of recurrent ischemic stroke to
those with prior CAD (40.4%, 26.7-51.6; versus 32.4%, 25.2—
38; Table 3). Although the risk of recurrent ischemic stroke
increased with an increasing Essen score (Figure), the sub-
group with an Essen risk score of >4 were not at significantly
higher 10-year risk than those with an Essen risk score of <3
(40.4%, 26.7-51.6 versus 21.6%, 18.7-24.3, P=0.0063, age-
and sex-adjusted hazard ratio =1.21, 0.90-1.63), with no inter-
action observed by TIA/stroke subtype (P-interaction=0.91,
Table 5, Table II in the online-only Data Supplement). After

the early high risk-period, the risk of recurrent ischemic stroke
was approximately linear with time in patients with prior
CAD and in those without (Figure II in the online-only Data
Supplement).

In patients without prior CAD, 10-year risk of MI or re-
current ischemic stroke increased with an increasing Essen
score in patients with large artery disease (TOAST) sub-
type and in those without (Table III in the online-only Data
Supplement). Ten-year risk of MI or recurrent ischemic stroke
in the subgroup of patients with large artery disease subtype
(overall risk =27.5%, 2.37-34.1) ranged from 15.6% (5.1-
25.0) in those with an Essen score <1 to 74.6% (16.2-92.3)
in those with a score =5 while 10-year risk in the subgroup
of patients with other TIA/stroke subtypes than large artery
disease (overall risk =24.3%, 21.5-26.9) ranged from 10.5%
(7.5-13.4) in those with an Essen score <1 to 50.0% (23.8—
67.1) in those with a score >5.

Compared with cryptogenic subtype, cardioembolism,
large artery disease, and small vessel disease subtypes
were all associated with a higher risk of MI and of recur-
rent ischemic stroke after adjustment for age and sex, and

Table 4. Variables of the Essen Score and Risk of Myocardial Infarction in Patients With TIA/Stroke Without Prior Coronary Artery Disease

Events, Crude HR, Age- and Sex-Adjusted,

Variables of the Essen Score n/N (95% ClI) HR (95% Cl) PValue
Age (vs <65 YY)

65-75 20/544 4.08 (1.53-10.86) 4.08 (1.53-10.86) 0.0049

>75 45/977 7.63 (3.02-19.26) 7.66 (3.01-19.47) <0.001
Hypertension 50/1128 vs 20/889 2.14 (1.28-3.60) 1.66 (1.00-2.80) 0.05
Diabetes mellitus 13/225 vs 57/1792 1.91 (1.05-3.49) 2.00 (1.09-3.66) 0.025
Peripheral artery disease 11/103 vs 59/1914 4.49 (2.36-8.55) 3.93 (2.05-7.52) <0.001
Current smoking* 17/321 vs 53/1691 1.48 (0.86-2.55) 3.27 (1.82-5.88) <0.001
Prior TIA/ischemic stroke 15/248 vs 55/1769 2.13(1.20-3.77) 1.66 (0.94-2.96) 0.08

HR indicates hazard ratio; and TIA, transient ischemic attack.

*Data missing for 5 patients.
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Figure. Ten-year actuarial risk of myocardial infarction and of recurrent
ischemic stroke in transient ischemic attack/stroke patients based on the
presence of prior coronary artery disease (CAD) and the Essen score.

the associations remained unchanged after further adjust-
ment for the Essen score (Table IV in the online-only Data
Supplement).

Adding the variable presence of large artery disease
(TOAST) subtype as a categorical variable to the Essen score
did not significantly increase the predictive value of the score
for the risk of MI (C statistic =0.74, 0.57-0.71, Tables V and
VI in the online-only Data Supplement) and of recurrent is-
chemic stroke (C statistic =0.58, 0.54-0.60).

Information on antithrombotic therapy at the time of the
follow-up MI was available for 102 of the 118 patients with
MI (87 on antiplatelet therapy only and 15 on anticoagulant
therapy). Antithrombotic therapy had been withdrawn within
30 days of the MI in 7 (7%) patients (3 for bleeding and 4
for surgery, Table VII in the online-only Data Supplement).
None of these 7 patients had prior CAD, but the MI was fatal
in 5 cases.
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Discussion

In this population-based cohort of consecutive patients with
TIA or ischemic stroke on current secondary prevention man-
agement, the Essen score risk-stratified individuals without
prior CAD for the risk of follow-up MI and of recurrent is-
chemic stroke. An Essen score of >4 in those without prior
CAD identified a subgroup at similarly high 10-year risk of
MI to those with prior CAD and of recurrent ischemic stroke.
Thus, in addition to the 538 patients with known prior CAD,
an Essen risk score of >4 identified a further 257 patients with
high-risk TIA/stroke. Since trials of more intensive secondary
prevention have reported significant reductions in the risk of
recurrent ischemic events in patients with prior CAD,*® trials
of such treatment might also be justified in high-risk patients
without prior CAD.

The Essen score was previously shown to predict the
1-year risk of recurrent ischemic stroke in patients with TIA/
stroke due to large artery disease,'®!>'> but we have shown
predictive value in a broader range of patients with longer
follow-up. We also showed that the score predicted risk of
MI better than recurrent stroke, perhaps because all patients
already had established cerebrovascular disease, and so dis-
crimination for stroke risk was more difficult. We found a
2-fold increase in the risk of MI and a 20% rise in the risk of
recurrent ischemic stroke in patients with Essen score of >4
compared with those with a score of <4. We also found that
the predictive value of the score was similar for patients with
different TIA/stroke TOAST subtypes, although larger stud-
ies would be required to confirm this finding. In patients with
TIA/stroke without prior CAD, a few scores have been shown
to predict the presence of asymptomatic coronary lesions
(PRECORIS score [Predicting Asymptomatic Coronary
Artery Disease in Patients With Ischemic Stroke and Transient
Ischemic Attack])>? or the risk of MI (Framingham score).”’
However, these scores involved patients recruited in trials or
hospital-based cohorts, with more potential selective biases
than population-based cohorts, and only looked at the short-
term risk and their clinical utility for predicting the long-term
risk is unknown. A high Essen risk score in patients with TIA/
stroke without prior CAD identified subgroups at substantially
high risk of follow-up MI. However, whether these individu-
als should be screened for asymptomatic coronary lesions is
unclear.

No study has assessed whether coronary revascularisation
in patients with TIA/stroke screened for asymptomatic CAD
might reduce future cardiac events.

Table 5. Stratification by Essen Score of >4 Versus <4 and Risk of Myocardial Infarction and of Recurrent Ischemic Stroke in Patients With TIA/Stroke Without Prior

Coronary Artery Disease

Events, n/N 10-Year Risk, % (95% Cl) Age- and Sex-
Adjusted HR,
Essen Score* <4 >4 <4 >4 PValue | Crude HR, (95% Cl) (95% Cl) PValue
Follow-up events
Myocardial infarction | 48/1718 | 22/294 4.71 (3.22-6.17) 17.19 (6.92-26.32) <0.001 3.60 (2.17-5.97) | 2.23(1.32-3.76) | 0.0028
Recurrent ischemic | 257/1718 | 56/294 | 21.55 (18.70-24.30) | 40.42 (26.67-51.59) | 0.0063 1.49 (1.12-1.98) | 1.21(0.90-1.63) 0.21
stroke

HR indicates hazard ratio; and TIA, transient ischemic attack. P for comparison between Essen Score >4 versus <4.

*Data missing for 5 patients.
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Although we consider our findings to be valid, our study
has limitations. First, our cohort was predominantly made up of
white patients, which might limit generalisability. Second, al-
though we aimed for very high rates of secondary prevention,
our population-based cohort included many frail and very eld-
erly patients, often with dementia, prior bleeding, or terminal
illness, and some patients refused medication, or it was contrain-
dicated for other reasons. However, 1-year medication rates were
higher than in other similar cohorts, ! and can be regarded as
being based closely on current guidelines for secondary pre-
vention. We also showed that very few MIs were accounted for
by discontinuation of antithrombotic therapy. Third, in our co-
hort, baseline characteristics were well-defined, and although
we make recommendations to primary care physicians about
changes to risk factors and medication at study follow-up visits,
we have limited information on the control of vascular risk fac-
tors during the whole follow-up. Fourth, we excluded the other
cardiovascular disease variable from our analysis of the Essen
score due to a lack of clarity of what conditions and what se-
verity of disease are required to satisfy the definition.'® However,
this omission is likely to have reduced predictive value, and so
our findings are probably somewhat conservative. The C statis-
tics of the score were of moderate predictive value for the risk of
MI and of recurrent ischemic stroke, however, in certain clinical
situations, the score would still provide clinically important in-
formation. In the subgroups of patients with TIA/stroke without
prior CAD and with a score of >4, 10-year risk of MI was 17%,
and 10-year risk of recurrent ischemic stroke was 40%, which
was as high as in patients with prior CAD.

In conclusion, the Essen score is a simple clinical score to risk-
stratify patients with TIA/stroke without prior CAD, and to identify
patients who may be at sufficiently high risk of MI and recurrent
stroke to justify more intensive treatment or inclusion in trials.
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