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IMPORTANCE The Stroke Prognostication using Age and the NIH Stroke Scale index, created
by combining age in years plus a National Institutes of Health (NIH) Stroke Scale score of 100
or higher (and hereafter referred to as the SPAN-100 index), is a simple risk score for
estimating clinical outcomes for patients with acute ischemic stroke (AIS). The association
between this index and response to intravenous thrombolysis for AIS has not been properly
evaluated.
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OBJECTIVE To assess the relationship between SPAN-100 index status and outcome following
treatment with intravenous thrombolysis for AIS.
DESIGN, SETTING, AND PARTICIPANTS Using the Virtual International Stroke Trials Archive
(VISTA) database, an international repository of clinical trials data, we assessed the SPAN-100
index among 7093 patients with AIS who participated in 4 clinical trials from 2000 to 2006.
The SPAN-100 index is considered positive if the sum of the age and the NIH Stroke Scale (a
15-item neurological examination scale with scores ranging from 0 to 42, with higher scores
indicating more severe strokes) score is greater than or equal to 100. Multivariable logistic
regression analyses were used to determine the independent association between SPAN-100
index status and 90-day outcomes.
MAIN OUTCOMES AND MEASURES The primary outcome was a composite of severe disability
or death measured 90 days after stroke, and the secondary outcomes were death alone and a
composite of no disability/modest disability.
RESULTS Of 7093 patients, 743 (10.5%) were SPAN-100 positive, and 2731 (38.5%) received
intravenous thrombolysis. Compared with SPAN-100–negative patients, SPAN-100–positive
patients were more likely to experience a catastrophic outcome (adjusted odds ratio [AOR],
9.03 [95% CI, 6.68-12.21]) or death alone (AOR, 5.03 [95% CI, 4.06-6.23]) and less likely to
experience a favorable outcome (AOR, 0.08 [95% CI, 0.06-0.13]). However, there was an
interaction between SPAN-100 index status and thrombolysis treatment (P < .001) revealing
a reduction in the likelihood of severe disability/death with thrombolytic treatment for
SPAN-100–positive (AOR, 0.46 [95% CI, 0.29-0.71]) but not SPAN-100–negative patients
(AOR, 0.96 [95% CI, 0.85-1.07]). Similar interactions between SPAN-100 index status and
thrombolysis treatment were observed for the 2 secondary outcomes.
CONCLUSION AND RELEVANCE Compared with the SPAN-100–negative patients with AIS, the
SPAN-100–positive patients with AIS seem to have poorer 3-month outcomes but may derive
greater benefit when treated with intravenous thrombolysis. The SPAN-100–positive patients
are often excluded from AIS clinical trials but should probably not be denied thrombolysis
treatment on the basis of such a profile alone.
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o facilitate the consistent use of a prognostic index by providers caring for patients with acute ischemic stroke (AIS),
a simple and practical index called the Stroke Prognostication using Age and NIH Stroke Scale, created by combining
age in years plus an National Institutes of Health Stroke Scale
(NIHSS) score of 100 or higher (and hereafter referred to as the
SPAN-100 index), was developed to be applied especially to highrisk patients (ie, elderly patients with a moderate to severe
stroke).1 When applied to a modest-sized sample of patients with
AIS (n = 624), the SPAN-100 index was shown to be of value in
estimating risk of intracerebral hemorrhage and clinical outcomes, at several follow-up time points, regardless of intravenous thrombolysis treatment. 1 However, the question of
whether very elderly patients with very severe strokes (presumably with otherwise very poor outcomes) benefit from intravenous thrombolysis to a greater or lesser extent than other
patients with AIS has not been specifically explored.2
In our study, we aimed to determine if the SPAN-100 index is indeed a useful practical prognostic variable/indicator
for outcomes after AIS, and to assess if intravenous thrombolysis may decrease the risk of a disabling stroke or death
among high-risk patients with an expected poor outcome.

Methods
The SPAN-100 index was created by combining age in years and
an NIHSS score of 100 or higher. The NIHSS is a 15-item neurological examination scale with scores ranging from 0 to 42, with
higher scores indicating more severe stroke.3-5 Individuals whose
combined age in years plus NIHSS score was greater than or equal
to 100 were designated as SPAN-100–positive patients, whereas
those whose combined age in years plus NIHSS score was less
than 100 were designated as SPAN-100–negative patients. The
rationale for the use of this index was that (1) age and stroke severity are the 2 most important prognostic factors for AIS,6-9 (2)
patients 80 years of age or older with a high NIHSS score (eg, ≥20)
generally have poorer prognoses,10-14 (3) a simple practical index
is warranted given several factors that limit consistent use of currently available scores in routine practice,15-19 and (4) the index
performed well in a derivation cohort.1 Ethical approval was not
obtained because our study is an analysis of a repository containing de-identified participant data.
We applied the SPAN-100 index to participants with AIS
whose medical records were entered into the Virtual International Stroke Trials Archive (VISTA) database; VISTA-Acute
(http://www.vistacollaboration.org) is a collaborative registry that includes data from completed acute stroke clinical trials
and that provides access to anonymized data for exploratory
analyses. Further details of VISTA are published elsewhere.20,21
For the purpose of this analysis, relevant data extracted from
the VISTA database had to meet the following criteria: (1) a
minimum data set of 100 patients; (2) a baseline assessment
within 24 hours of stroke onset, including recording of neurologic deficit by use of the NIHSS; (3) confirmation of stroke
diagnosis by cerebral imaging within 7 days; and (4) outcome
assessed 3 months after stroke onset. The present analysis included a total of 7141 patients who participated in 4 neuroprojamaneurology.com

tectant clinical trials and who met the aforementioned inclusion criteria. The identity of the 4 trials is not provided by
VISTA. Onset-to-treatment duration represents the elapsed
time from stroke onset to receiving the studied intervention
treatment (not intravenous thrombolysis).
The modified Rankin Scale (mRS) was the primary outcome measure used in our study. The mRS is a practical clinician-reported measure of global disability, often used in largescale multicenter studies, that defines 7 clinically discrete
patient disability categories. The scale runs from 0 to 6, ranging from no symptoms of disability to death, and has been
proven to be valid and reliable.5,22 The primary outcome in this
analysis was a catastrophic outcome (defined as an mRS score
of 4-6 [ie, moderate to severe disability or death]) at 3 months,
and the secondary 3-month outcomes were death alone or a
favorable outcome (defined as an mRS score of 0-2 [ie, no disability or modest disability]).
With regard to statistical analysis, among 7141 patients with
AIS, we excluded patients with missing data on age (n = 1),
NIHSS score (n = 48), and mortality status (n = 47), leaving 7093
participants. Furthermore, 325 of the remaining 7093 patients (4.6%) were missing mRS data collected at 90 days. We
first generated descriptive statistics comparing the characteristics of VISTA patients according to their 90-day survival status and functional level (mRS) using contingency tables. Bivariate P values of association were generated using χ2 analysis
for categorical variables and t tests for continuous variables.
Primary exposure variables of interest were SPAN-100 index
status (positive [≥100] or negative [<100]) and receipt of intravenous thrombolysis. Independent associations between
SPAN-100 index status, intravenous thrombolysis, and outcomes were determined using multivariable logistic regression generating adjusted odds ratios (AORs) and 95% CIs. Adjustments for potentially confounding variables (sex, medical
history, blood pressure on presentation, and onset-totreatment time for the nonthrombolysis-based intervention)
were evaluated using backward variable selection methods,
whereby all variables with a bivariate P < .20 were considered candidate confounders, but variables were retained in the
final model only if their P value for removal was less than .10.
To determine if a differential effect of intravenous thrombolysis on outcomes was present according to SPAN-100 index status (≥100 vs <100), we tested the significance of a SPAN100 × thrombolysis interaction term in the final multivariable
models. If a significant interaction was present, we then generated AORs for each combination of the SPAN-100 index and
thrombolysis, with the SPAN-100–negative group that did not
receive thrombolysis serving as the referent group (AOR, 1.0).
To further illustrate the differential effect of thrombolysis by
SPAN-100 index status, we generated AORs for thrombolysis
by SPAN-100–positive and –negative strata. Statistical analyses were performed using SAS version 9.3 (SAS Institute Inc).

Results
Of 7093 patients with AIS, 3254 (45.9%) were women, 2731
(38.5%) received intravenous thrombolysis, and 743 (10.5%) were
JAMA Neurology July 2014 Volume 71, Number 7
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Table 1. Baseline Demographic and Clinical Characteristics of 7093 Patients With an Acute Ischemic Stroke,
Stratified by SPAN-100 Index Status

Variable

SPAN-100–Positive
Patients (≥100)
(n=743)

Age, mean (SD), y

SPAN-100–Negative
Patients (<100)
(n = 6350)

P Value

67.3 (11.9)

<.001

85.0 (4.9)

Sex, No. (%)
Female

443 (59.6)

2811 (44.3)

Male

300 (40.4)

3539 (55.7)

221 (29.7)

1515 (23.9)

51 (6.9)

408 (6.4)

.65

Myocardial infarction

127 (17.1)

923 (14.5)

.06

Hypertension

574 (77.3)

4576 (72.1)

.002

Diabetes mellitus

148 (19.9)

1505 (23.7)

.02

Ischemic heart disease

164 (22.1)

1462 (23.0)

.56

Congestive heart failure

111 (14.9)

394 (6.2)

<.001

Atrial fibrillation

380 (51.1)

1459 (23.0)

<.001

Left

473 (63.7)

2924 (46.1)

Right

268 (36.1)

3424 (53.9)

19.9 (4.5)

12.3 (5.1)

<.001

158 (27)

155 (26)

.002

79 (17)

83 (16)

<.001

139 (51)

137 (55)

.36

<.001

Medical history, No. (%)
Strokea
Transient ischemic attack

.004

Cerebral hemisphere, No. (%)

Baseline NIHSS score,b mean (SD)

<.001

Admission biomarker, mean (SD)
Systolic BP, mm Hg
Diastolic BP, mm Hg
Serum glucose, mg/dL
Intravenous thrombolysis administered,
No. (%)

286 (38.5)

2445 (38.5)

.99

OTT with nonthrombolytic study drug,
mean (SD), h

4.0 (1.0)

4.0 (1.0)

.47

SPAN-100 positive. The median value of age plus initial NIHSS
score in the entire cohort was 84 (interquartile range, 72-93)
among those who received intravenous thrombolysis and 84 (interquartile range, 73-92) among those patients who did not receive intravenous thrombolysis. Patients who were SPAN-100
positive were significantly older, had more severe strokes, and
had a higher prevalence of vascular risk factors, including presence of atrial fibrillation and congestive heart failure, compared with SPAN-100–negative patients (Table 1). Patients who
received intravenous thrombolysis were younger (mean age, 68.1
vs 69.9 years; P < .001) and had a higher mean baseline NIHSS
score (14.2 vs 12.4; P < .001) than those who did not.
Table 2 shows a comparison of baseline demographic and
clinical variables for the 6768 participants who had data on the
primary outcome (mRS score of 4-6 vs mRS score of 0-3); SPAN100 positivity was associated with a significantly greater likelihood of death or disability at 3 months. Our Figure illustrates disability at 3 months across the entire range of mRS
scores between patients with AIS who received intravenous
thrombolysis and those who did not, stratified by the SPAN100 index score, and indicates that there is a differential effect of intravenous thrombolysis by SPAN-100 index status.
There were significant interactions between SPAN-100 index status and intravenous thrombolysis treatment for all 3 outcomes in adjusted analyses, with thrombolysis producing more
favorable differences among SPAN-100–positive patients than
among SPAN-100–negative patients (Table 3). In Table 4, we
850

Abbreviations: BP, blood pressure;
OTT, onset to treatment;
SPAN-100, Stroke Prognostication
using Age and the NIH Stroke Scale
index, created by combining age in
years plus a National Institutes of
Health (NIH) Stroke Scale score of
100 or higher.
SI conversion factor: To convert
serum glucose to millimoles per liter,
multiply by 0.0555.
a

Prior to index stroke.

b

National Institutes of Health Stroke
Scale (NIHSS) scores range from 0
to 42, with higher scores on the
scale indicating worse stroke
severity.

present the results from the adjusted interaction model, which
quantifies the effects of intravenous thrombolysis (vs no thrombolysis) on adjusted outcomes among patients with AIS according to their SPAN-100 index status. The AORs for the effect of thrombolysis on the primary and secondary outcomes
indicate that thrombolysis had greater clinical benefit on improving outcomes among SPAN-100–positive patients than
among SPAN-100–negative patients. For example, at 3 months,
SPAN-100–positive patients who received intravenous thrombolysis were 54% less likely to have a catastrophic outcome of
severe disability/death (AOR, 0.46 [95% CI, 0.29-0.71]) than
were SPAN-100–positive patients who did not receive intravenous thrombolysis. In contrast, the odds of severe disability/
death were not significantly different between SPAN-100–
negative patients who received and those who did not receive
thrombolysis (AOR, 0.96 [95% CI, 0.85-1.07]). The stratified results reflecting the interaction effect of thrombolysis are also
illustrated in the eFigure in the Supplement, showing a significant reduction in the odds of severe disability or death (mRS
score, 4-6) or death alone at 3 months in favor of thrombolysis among SPAN-100–positive patients, but no significant benefit of thrombolysis observed for these outcomes among SPAN100–negative patients. There was also a trend toward a
favorable outcome (mRS score, 0-2) achieved with use of
thrombolysis among SPAN-100-positive patients, without a corresponding advantage of thrombolysis for this outcome among
SPAN-100–negative patients.
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Table 2. Baseline Demographic and Clinical Characteristics of 6768 Patients With an Acute Ischemic Stroke,
Stratified by Functional Status
Severe Disability
or Death
(mRS score, 4-6)

Variable
Patients, No.

No Disability
or Modest Disability
(mRS score, 0-3)

2887

3881

P Value

Age group, No. (%)
≤65 y
66-79 y
≥80 y
Age, mean (SD), y

587 (20.3)

1742 (44.9)

1386 (48.0)

1631 (42.0)

914 (31.7)

508 (13.1)

73.61 (10.8)

65.77 (12.7)

<.001
<.001

Sex, No. (%)
Female

1452 (50.3)

1649 (42.5)

Male

1435 (49.7)

2232 (57.5)

Strokea

800 (27.7)

876 (22.6)

Transient ischemic attack

178 (6.2)

253 (6.5)

.56

Myocardial infarction

454 (15.7)

538 (13.9)

.03

<.001

Medical history, No. (%)

Hypertension

<.001

2192 (75.9)

2726 (70.2)

<.001

Diabetes mellitus

779 (27.0)

780 (20.1)

<.001

Ischemic heart disease

719 (24.9)

875 (22.6)

.02

Congestive heart failure

258 (8.9)

213 (5.5)

<.001

Atrial fibrillation

979 (33.9)

763 (19.7)

<.001

Left

1393 (48.3)

1843 (47.5)

Right

1493 (51.7)

2035 (52.4)

10.6 (6.0)

2.3 (2.6)

<.001

Systolic BP, mm Hg

157.0 (27.2)

153.9 (25.4)

<.001

Diastolic BP, mm Hg

81.92 (16.7)

83.52 (15.9)

<.001

Serum glucose, mg/dL

145.2 (57.5)

130.5 (51.7)

<.001

Intravenous thrombolysis administered,
No. (%)

1023 (35.4)

1534 (39.5)

.001

OTT with nonthrombolytic study drug,
mean (SD), h

4.06 (1.0)

3.98 (1.1)

.003

Cerebral hemisphere, No. (%)

NIHSS score,b mean (SD)

.55

Admission biomarker, mean (SD)

SPAN-100 index status, No. (%)
≥100

550 (19.1)

120 (3.1)

<100

2337 (80.9)

3761 (96.9)

Discussion
The true benefit of intravenous thrombolytic therapy among
patients with ischemic stroke who had an expected poor outcome because of older age in combination with high stroke severity is unknown. Clinicians are more likely to face challenging medical decisions concerning this group because of the
aging of the population and increasing prevalence of comorbid conditions influencing stroke severity.23 We observed that
among more than 7000 patients with AIS, a simple, practical,
and readily memorable index that combines the 2 strongest predictors of outcomes after stroke—age and stroke severity—
was significantly associated with various 3-month clinical end
points. Specifically, when age plus NIHSS score was greater than
or equal to 100, which was found in 11% of the cohort, the odds
of a catastrophic outcome were 9-fold higher, and the odds of
a favorable outcome were 92% lower. These results are in acjamaneurology.com

<.001

Abbreviations: BP, blood pressure;
mRS, Modified Rankin Scale;
OTT, onset to treatment;
SPAN-100, Stroke Prognostication
using Age and the NIH Stroke Scale
index, created by combining age in
years plus a National Institutes of
Health (NIH) Stroke Scale score of
100 or higher.
SI conversion factor: To convert
serum glucose to millimoles per liter,
multiply by 0.0555.
a

Prior to index stroke

b

National Institutes of Health Stroke
Scale (NIHSS) scores range from 0
to 42, with higher scores on the
scale indicating worse stroke
severity.

cord with the results of a previously published analysis of the
624 patients with AIS who participated in the National Institute of Neurological Disorders and Stroke (NINDS) tissue plasminogen activator (tPA) trials, in which it was similarly found
that approximately 1 in 10 of the patients were SPAN-100 positive, and this status was related to substantially lower odds (almost 20-fold) of a 3-month composite favorable outcome, more
than 6-fold higher odds of a 3-month catastrophic outcome,
and more than 5-fold higher odds of death at 3 months.1
Age and severity of neurological deficits at the time of AIS
presentation have been consistently included in previous predictive scores.15-19 However, merits of the SPAN-100 index include: (1) the synergistic effect of its 2 components on prognosis, (2) its consistent relationship to several types of
outcomes, (3) the potential for easy incorporation into risk adjustment for outcome-based measurements of hospital and
provider performance, (4) use in eligibility criteria for future
AIS trials, and (5) its ready applicability when counseling paJAMA Neurology July 2014 Volume 71, Number 7
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Figure. Unadjusted 3-Month Functional Outcomes Among Patients With Acute Ischemic Stroke
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These outcomes are based on the
modified Rankin Scale (from 0 [no
symptoms] to 6 [death]) and
stratified by the Stroke
Prognostication using Age and the
NIH Stroke Scale index, created by
combining age in years plus a
National Institutes of Health (NIH)
Stroke Scale score of 100 or higher
(and referred to as the SPAN-100
index), status and treatment
assignment. The P values are for
trends between patients with acute
ischemic stroke receiving tissue
plasminogen activator (tPA) and
those not receiving tPA, within each
SPAN-100 group.

Table 3. Data on Multivariable Logistic Regression Models Demonstrating the Interaction Effects Between Intravenous Thrombolysis Treatment
and SPAN-100 Index Status on Primary and Secondary Outcomes for Patients With Acute Ischemic Stroke
Adjusted Odds Ratio (95% CI)
SPAN-100
Index Status

Death or Severe Disability (mRS Score, 4-6)a

Death Aloneb

Thrombolysis

No Thrombolysis

Thrombolysis

No Thrombolysis

Thrombolysis

No Thrombolysis

≥100

3.70 (2.74-4.99)

9.03 (6.68-12.21)

3.10 (2.34-4.11)

5.03 (4.06-6.23)

0.18 (0.12-0.27)

0.08 (0.06-0.13)

<100

0.96 (0.85-1.08)

1 [Reference]

0.93 (0.79-1.10)

1 [Reference]

1.00 (0.90-1.12)

1 [Reference]

Abbreviations: mRS, modified Rankin Scale; SPAN-100, Stroke Prognostication
using Age and the NIH Stroke Scale index, created by combining age in years
plus a National Institutes of Health (NIH) Stroke Scale score of 100 or higher.
a

No or Modest Disability (mRS Score, 0-2)a

b

Adjusted models for mRS outcomes were based on 6768 observations and
also included sex; history of atrial fibrillation, diabetes, and stroke; initial
systolic blood pressure; initial diastolic blood pressure; and onset-totreatment time.

Adjusted model for mortality outcome was based on 7093 observations and
also included history of myocardial infarction, atrial fibrillation, ischemic heart
disease, diabetes, stroke, and congestive heart failure; initial systolic blood
pressure; initial diastolic blood pressure; and onset-to-treatment time
(nonthrombolytic study drug).

Table 4. Effect of Intravenous Thrombolysis (vs No Thrombolysis) on Primary and Secondary Outcomes, Stratified by SPAN-100 Index Status

SPAN-100
Index Status

Death or Severe Disability
(mRS Score, 4-6)a
AOR (95% CI)

P Value

AOR (95% CI)

P Value

AOR (95% CI)

≥100

0.46 (0.29-0.71)

.001

0.68 (0.49-0.96)

.03

1.78 (0.96-3.31)

.07

<100

0.96 (0.85-1.07)

.44

0.91 (0.77-1.08)

.29

1.00 (0.90-1.13)

.93

Abbreviations: AOR, adjusted odds ratio; mRS, Modified Rankin Scale;
SPAN-100, Stroke Prognostication using Age and the NIH Stroke Scale index,
created by combining age in years plus a National Institutes of Health (NIH)
Stroke Scale score of 100 or higher.
a

Adjusted models for mRS outcomes were based on 6768 observations and
also included sex; history of atrial fibrillation, diabetes, and stroke; initial
systolic blood pressure; initial diastolic blood pressure; and onset-totreatment time.

tients and families in virtually all clinical settings (especially
the time-pressured setting of an AIS) by several provider
types (emergency physicians, internists, and nonstroke
neurologists).2 To the last point, although more detailed stroke
scores include several additional variables that can add to their
predictive power, this is likely at the expense of becoming much
less practical and, therefore, being less often used.
The aforementioned findings underscore the importance
of using validated risk tools vs single physician clinical
experience.24 However, perhaps the most unique contribu852

No or Modest Disability
(mRS Score, 0-2)a

Death Aloneb

b

P Value

Adjusted model for mortality outcome was based on 7093 observations and
also included history of myocardial infarction, atrial fibrillation, ischemic heart
disease, diabetes, stroke, and congestive heart failure; initial systolic blood
pressure; initial diastolic blood pressure; and onset-to-treatment time
(nonthrombolytic study drug).

tion of the SPAN-100 index, based on the results from our study,
is the novel information about the potential benefit of thrombolysis for patients who are frequently not offered thrombolysis because they are considered too high of a risk in the real
world and in most randomized clinical trials.
A major distinction between the results of our study and
the results of the aforementioned NINDS tPA trial analysis1 is
that we found that treatment with intravenous thrombolysis
appears to greatly and differentially modify the outcome for
SPAN-100–positive patients. So, even though the overall prog-
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noses for SPAN-100–positive patients remained much poorer
than those for SPAN-100–negative patients, treatment with intravenous thrombolysis greatly reduced this disparity across
all the end points studied. Indeed, administration of intravenous thrombolysis reduced by 54% the likelihood of a SPAN100–positive patient experiencing a catastrophic 3-month outcome, diminished by 32% the odds of a SPAN-100–positive
patient being dead at 3 months, and showed a trend toward a
78% higher likelihood of a SPAN-100–positive patient experiencing a favorable 3-month outcome. As such, based on these
observational data, the answer to the question posed about
what to do regarding very elderly patients with very severe
strokes (who are often excluded from acute stroke clinical
trials)2 seems to be to treat them with intravenous thrombolysis (rather than skipping this treatment to pursue just comfort care) if they are SPAN-100 positive. Although the application of the SPAN-100 index to the NINDS tPA trial data set
did not reveal a differential effect of intravenous thrombolysis on SPAN-100–positive patients, this is very likely due to the
small sample of 62 SPAN-100–positive patients, of whom only
36 received thrombolysis.1 Supporting the notion that much
older patients with severe strokes may benefit more from intravenous thrombolysis, Sandercock et al25 suggested, in their
analyses of the Third International Stroke Trial, that patients
older than 80 years may benefit more than younger patients
from thrombolysis. The Third International Stroke Trial25 also
showed significant trends toward greater beneficial effects of
thrombolytic treatment among patients with more severe
strokes.
Our study has several limitations. First, despite its great
practical appeal, the SPAN-100 index was artificially created,
and its use of only 2 variables in the SPAN-100 index score may
be overly simplistic. Although derivation of a more continuous scoring system based on analysis of receiver operating characteristic curves may be a more precise approach, it would also
likely introduce an additional level of complexity to a clinician’s ability to actually use the score. Second, thrombolysis
effects observed in these data are based on nonrandomized
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comparisons; thus, residual confounding or selection bias effects might explain some or all of the results. Third, these data
are from a series of undefined neuroprotectant trials that require careful selection of patients with AIS, and thus the generalizability is unknown. Fourth, the SPAN-100 index is only
a binary score that applies to approximately 10% of patients
with ischemic stroke, and risk is likely to be continuously distributed rather than truncated at 100. Fifth, it would have been
helpful if data on symptomatic intracerebral hemorrhages secondary to thrombolysis were available, so we could properly
quantify the overall risk to benefit ratio of treatment for these
high-risk patients. Finally, the VISTA data set did not have complete data on the NIHSS scores of 48 patients or on mortality
for 47 patients, which, although relatively modest numbers in
the context of the more than 7000 patients we studied, underscores the challenges of relying on registry-derived data.

Conclusions
In summary, with a projected increase in the occurrence of
strokes over the next 2 decades, especially among the elderly,26
clinicians will be increasingly faced with the issue of administering intravenous thrombolysis to very elderly patients with
severe strokes and discussing expectations of different outcome
types with their family members. In fact, older age (>70 years)
has already been shown to be a factor in modifying the effect
of revascularization procedures for stroke prevention.27 The
SPAN-100 index is a simple, practical, and memorable (and validated) tool that can be used to facilitate this discussion by any
provider caring for patients with AIS in virtually any setting. It
is especially noteworthy that SPAN-100–positive patients, although at risk for substantially worse outcomes than SPAN-100–
negative patients, derived a greater benefit from intravenous
thrombolysis use than younger and less severe patients. At the
very least, our data indicate that even though SPAN-100–positive
patients have often been excluded from AIS clinical trials, they
should probably not be denied on these grounds.
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