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Background: A simple score was proposed recently for Predicting Early Mortal-
ity from Ischemic Stroke (PREMISE) derived from the Austrian Stroke Unit Reg-
istry. This score could be useful in clinical practice and research. However, its
generalizability is uncertain, as it was validated internally only. Aims: We
aimed to validate the PREMISE score externally. Methods: The analysis was per-
formed in the Athens Stroke Registry. The PREMISE score was calculated as
described in the original publication. The outcome was death within 7 days
after stroke. Logistic regression analysis was used to estimate the relative death
risk in different strata of the PREMISE score using the lowest values of the score
(ie, 0-4) as the reference category. We assessed the score’s calibration by the
Hosmer-Lemeshow goodness-of-fit test and its discriminatory power by calcu-
lating the area under the receiver operating characteristics curve (AUC). Results:
In 2608 consecutive patients (median age 71 years, 38.8% women) with acute
ischemic stroke treated in the stroke unit, mortality increased with increasing
PREMISE score from .1% (95% confidence intervals [95% CI]: 0%-.2%) in
patients with a score of 0-4 to 28.2% (95% CI: 14.1%-42.3%) in patients with a
score of >10. The risk for death was more than 6 times higher in patients with a
PREMISE score of >10 compared to patients with 0-4 points (odds ratio
[OR]:6.21, 95% C1:4.13-8.29). The PREMISE score showed excellent calibration
(Hosmer-Lemeshow x?: .01, P=.99) and good discriminatory power (AUC .873,
95% CI: .844-.901). Conclusions: The present study confirms the prognostic accu-
racy of the PREMISE score in an independent cohort of patients with acute
ischemic stroke treated in the stroke unit.
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stroke syndrome, and nonlacunar stroke mechanism.
Patients with a high PREMISE score (ie, >10 points) had a
high mortality risk of 35%, whereas patients with a low
score (ie, 0-3 points) had <1% risk of early death. This
score could be useful in the clinical setting as well as in
research. However, its generalizability is uncertain, as it
was validated only internally, but not externally.'

The aim of the present study was to validate the PREM-
ISE score externally and assess its prognostic accuracy in
an independent cohort of patients with acute ischemic
stroke treated in the stroke unit.
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VALIDATION OF THE PREMISE SCORE
Methods

Data from this work not provided in this article will be
shared after reasonable request of any other investigator
for purposes of replicating procedures and results. The
scientific use of the data was approved by the local ethics
committees.

The analysis was performed in the Athens Stroke Regis-
try, a prospective registry of consecutive patients with
acute ischemic stroke admitted in the Stroke Unit of Alex-
andra Hospital (Athens, Greece) between 1992 and 2012.
The design of the Athens Stroke Registry was described
previously.”

Stroke severity was assessed with the National Insti-
tutes of Health Stroke Scale score (NIHSS) at admission.’
The PREMISE score was calculated as described in the
original publica’cion.l Briefly, patients’ scores were calcu-
lated based on their age (1 point if 60-69 years; 2 points if
>70 years), preexisting disability (1 point if modified Ran-
kin Scale score 1-5), stroke severity (2 points if NIHSS 5-
11; 4 points if NIHSS 12-23; 5 points if NIHSS > 24), vas-
cular diseases (1 point for diabetes mellitus; 1 point for
heart disease defined as coronary artery disease, heart
failure, cardiomyopathy, or valve disease), clinical stroke
syndrome (1 point for posterior circulation syndromes),
and stroke mechanism (1 point for nonlacunar stroke).
The outcome assessed was death within 7 days after acute
ischemic stroke.

Statistical Analysis

Continuous covariates are summarized as median
value and interquartile range (IQR). Associations are
presented as odds ratios (OR) with their corresponding
95% confidence intervals (95% CI). Logistic regression
analysis was performed to estimate the relative death
risk in different strata of the PREMISE score using the
group of patients with PREMISE score of 0-4 as the refer-
ence category. To validate the PREMISE score, we
assessed 2 parameters: calibration (ie, the agreement
between the actual and predicted rates of outcome) and
discrimination (ie, the degree to which the score enables
the discrimination between patients who had the out-
come and those who did not). The former was assessed
by the Hosmer-Lemeshow goodness-of-fit test for logis-
tic regression. The latter was assessed by calculating the
area under the receiver operating characteristics curve
(AUC) and the 95% CI. The level of significance was set
at 5%. Statistical analyses were performed with STATA
version 11.1 (StataCorp, College Station, TX). All
reported tests are 2-sided.

Results

The dataset comprised of 2608 patients with acute
ischemic stroke who were hospitalized in the acute stroke
unit of Alexandra Hospital, Athens, Greece between 1992
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and 2012. The baseline characteristics of patients are sum-
marized in Table 1. The median age was 71 years (IQR:
63-79 years) and 1012 patients (38.8%) were females,
which is comparable to the derivation cohort as published
by Gattringer et al (74 years and 47%, respectively).'
Approximately 3.8% of patients were treated with intrave-
nous thrombolysis, and no patient was treated with endo-
vascular thrombectomy.

Mortality increased with increasing PREMISE score
ranging from .1% (95% CI: 0%-.2%) in patients with a
PREMISE score of 0-4 to 28.2% (95% CI: 14.1%-42.3%) in
patients with a score of >10 (Fig 1). The risk for mortality
was more than 6 times higher in patients with a PREMISE
score of >10 compared to patients with 0-4 points (OR:
6.21, 95% CI: 4.13-8.29; Fig 2).

The PREMISE score showed excellent calibration
(Hosmer-Lemeshow x* .01, P = .99) and good discrimina-
tory power (AUC .873, 95% CI: .844-.90, supplemental file).

Discussion

The present study confirms the prognostic accuracy of
the PREMISE score to predict early death in an indepen-
dent cohort of patients with acute ischemic stroke
treated in the stroke unit: the score showed excellent cal-
ibration and good discriminatory power with an AUC
of .873 (similar to the AUC of the original publication,
ie, .879). We also confirmed the high mortality risk in
patients with high PREMISE score (10% in patients with
a score of >8, and 35% in patients with a score of >10)
and the very low mortality risk in patients with low
PREMISE score (.1% in patients with a score of 0-4).
These data support its use in clinical practice and
research, especially to identify patients with high proba-
bility of early death (eg, >10% probability in the 17% of
patients of the overall cohort who had a score of >8).
Potentially, it may be used to assist management deci-
sions, for example, closer monitoring of the patients’
vital signs and clinical status, or withdrawal from maxi-
mal therapy. In addition, it could be helpful for counsel-
ling patients and families."

The strengths of this study are the large sample of conse-
cutive patients and the use of 2 statistical methods (discrim-
ination and calibration) to validate the prognostic accuracy
of the score. On the contrary, the limitations of the study
include the fact that the dataset was derived from a single
center, which was located in Europe like the dataset that
was used for the derivation of the score. Therefore, valida-
tion in non-European populations is needed. Also, we do
not have available related data to explore the role of early
"do-not-resuscitate" or other withdrawal-of-care orders on
outcome, since there is always the risk of self-fulfilling
prophecies. Moreover, the statistical power of our cohort to
support a meaningful analysis of the score’s performance in
the subgroup of patients who were treated with intrave-
nous thrombolysis or endovascular thrombectomy, as is the
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Table 1. Baseline characteristics of patients

G. NTAIOS ET AL.

Early death (within 7 days)

No Yes

n=2,525 n=383 P Value
Age (y), mean (SD) 69.7 (12.1) 77.04 (9.14) <.001
Sex (male), n (%) 1562 (61.86) 34 (40.96) .0001
Hypertension, n (%) 1778 (70.42) 65 (78.31) 12
Diabetes mellitus, n (%) 684 (27.09) 27 (32.53) 273
Current smoking, n (%) 818 (32.40) 14 (16.87) .0028
Dyslipidemia, n (%) 936 (37.07) 21 (25.30) .029
Peripheral arterial disease, n (%) 110 (4.36) 2(2.41) .389
Atrial fibrillation, n (%) 845 (33.47) 51(61.45) <.001
Coronary artery disease, n (%) 653 (25.86) 25 (30.12) 384
TOAST, n (%) <.001

Lacunar 620 (24.55) 1(1.20)

Large vessels 482 (19.1) 6(7.23)

Cardioembolic 886 (35.1) 52 (62.65)

Cryptogenic 470 (18.6 24 (28.92)

Other 67 (2.65) —

Clinical syndrome, n (%) <.001

LACS 604 (23.92) 1(1.20)

TACS 696 (27.56) 67 (80.7)

PACS 690 (27.33) 4(4.82)

POCS 167 (6.61) 11 (13.25)

Other 368 (14.57) — <.001
NIHSS, median (IQR) 5(12) 24 (5) <.001
Intravenous thrombolysis, n(%) 98 (3.88) 1(1.20) .209
MRS=>0, n (%) 198 (7.84) 13 (15.66) .01

Abbreviations: LACS, lacunar stroke syndrome; mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale; PACS,
partial anterior circulation stroke syndrome; POCS, posterior circulation stroke syndrome; TACS, total anterior circulation stroke syndrome.
P values are derived from independent samples Student’s test or Mann-Whitney test for continuous variables and chi-squared test for nom-

inal variables.
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Figure 1. Frequency distribution and death rates in the Athens Stroke Registry according to the PREMISE score.
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Figure 2. Adjusted ORs and 95% Cls of the association between the
PREMISE score and death within 7 days after acute ischemic stroke in
the Athens Stroke Registry. Comparisons are made to patients with a
score of 0-4.

case with other scores””; given that these treatment modali-
ties modify outcome, it may be possible that the perfor-
mance is lower in these subgroups compared to the
unselected population. In addition, further research is war-
ranted to investigate whether this score makes a more accu-
rate prediction of early mortality compared to the judgment
of stroke physicians, as was assessed for other prognostic
scores.”” Moreover, it would be interesting to assess in
future studies whether the addition of imaging parameters
would increase the prognostic performance of the score.
Similar attempts in the case of other prognostic scores were
not successful.*”

In conclusion, given the good prognostic accuracy
assessed in both the derivation and the external validation
cohorts, the PREMISE score may be used for the predic-
tion of early death in patients with acute ischemic stroke
treated in the stroke unit.
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