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Abstract

Background: Very elderly (age 280yo) individuals account for about one-third of all stroke admissions with mixed literature demonstrating
relative poor stroke outcomes. With overwhelming recent evidence supporting the use of intra-arterial thrombectomy in addition to IV
thrombolysis for large-vessel occlusive stroke, we conducted a pool analysis to assess long-term functional outcome following mechanical
thrombectomy in very elderly.

Methods: Stroke endovascular trials published in New England Journal of Medicine 2015 were included if they reported odds ratio of good
functional outcome (improvement in modified Rankin score, mRS) comparing thrombectomy vs IV-tPA dichotomized by age groups (age < 80yo
vs >80yo, 2 studies dichotomized age at 70yo). Multivariate adjusted odds ratios and the corresponding standard errors were used for the meta-
analysis. The pooled estimates with 95% confidence interval were compared between elderly and younger age groups. Forest plots constructed.

Results: Of the five endovascular thrombectomy trials, 4 studies reported subgroup analysis by age with 1,206 participants, 28% (N=334)
were above the age of 80yo, 72% (N=872) were <80yo. Among very elderly patients undergoing thrombectomy, the pooled odds ratio of good
functional outcome at 3 months was 1.91 (1.13-3.24), in the younger group the pooled odds ratio was 1.95 (1.50-2.53).

Conclusion: Endovascular therapy was an effective therapy for very elderly individuals presenting with acute ischemic stroke caused
by large vessel occlusive disease. Future studies are needed to further assess the safety and effectiveness of thrombectomy in this growing
population.
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Introduction

thrombolysis in this population [3,4]. The International Stroke
Trial (IST-3) is one of the largest, randomized thrombolysis
trial with more than half of the patients (53%) were older than

People older than 80 years of age represent the fastest
growing segment of the population in developed countries,
and account for more than a third of stroke admissions.
While
and endovascular thrombectomy (EVT) have Class 1 level of

80 years of age to evaluate the benefits and harms of IV-tPA in
extended window up to 6 hours of stroke onset [5]. Contrary to
the expectations that elderly group may have poorer 6 months
functional outcome, the study showed that patients 80 years of
age or older had greater benefit than their younger counterparts.
The adjust odds ratio (OR) of good functional outcome at 6
months comparing IV-tPA vs placebo among elderly >80yo
was 1.35 (95% confidence interval [CI] 0.97-1.88, compared to
younger group < 80 yo was 0.92 (95% CI 0.67-1.26).

intravenous tissue plasminogen activator (IV-tPA)

evidence for the treatment of acute ischemic stroke [1,2], the
debate continues about the use of acute reperfusion therapy in
older patients given concerns for age-related comorbidities and
functional fragility. In this brief review article, we will discuss
the effectiveness and safety of acute reperfusion therapy in
elderly individuals with acute ischemic stroke.

Intravenous thrombolysis in elderly Emberson et al. [4] conducted an individual-level meta-

Robust data support the use of intravenous thrombolysis
in patients younger than 80 years of age within 4.5 hours of
stroke onset. 3 Contemporary studies with good representation
of elderly individuals also support the use of intravenous

analysis from nine randomized control thrombolysis trials to
assess the effect of age, treatment delay, and stroke severity
on the effects of [V-tPA for acute ischemic stroke [4]. The study
included 6,756 patients (26% were elderly 80 years or above),
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defined good stroke outcome as no significant disability at 3-6
months (modified Rankin Score of 0 or 1) and defined sICH
within 7 days using the SITS-MOST definition. Authors found that
IV-tPA significantly increased the odds of a good outcome, with
earlier treatment resulting in significantly greater proportional
benefit (p=0.016 for trend of increasing proportional benefit
with earlier treatment). Importantly, age did not change the
effect of IV-tPA on odds of a good outcome (p=0.53). The effect of
IV-tPA was similar for patients aged 80 years or younger (39%
vs 34%, OR 1.25, 95% CI 1.10-1.42, p<0.0001) and for those
older than 80 years (18% vs 13%, OR 1.56, 95% CI 1.17-2.08,
p=0.0023).

Unfortunately, very elderly individuals not uncommonly
have contraindications that preclude them from receiving IV-
tPA such as being on anticoagulation for atrial fibrillation.
There is also concern forincreased risk of symptomatic
intracranial hemorrhage (ICH) after thrombolysis from age-
related conditions such as cerebral microbleeds (CMBs) from
hypertensive or cerebral amyloid angiopathy. A meta-analysis of
10 studies including 2,028 patients treated with IV-tPA showed
that patients with CMBs had higher risk of symptomatic ICH after
thrombolysis (8.5%; 95% confidence interval [CI]: 6.1%-11.4%)
compare with those without CMBs (3.9%; 95% CI: 3%-5%)
without CMBs. The pooled OR of ICH was 2.26 (95%CI: 1.46-
3.49; p<0.0001) [6]. Given the age-related comorbid conditions

that may preclude elderly individuals from receiving IV-tPA,
we explored the effectiveness of thrombectomy in very elderly
individuals. It remains unclear whether the outcome of elderly
individuals treated with endovascular treatment is better than
for those who do not undergo thrombectomy.

Endovascular thrombectomy in elderly

In this study, we performed a pooled analysis of stroke
endovascular trials published in New England Journal of
Medicine in 2015 that reported odds ratio of good functional
outcome at 3 months (improvement in modified Rankin score,
mRS) comparing thrombectomy vs IV-tPA dichotomized by age
groups (age <
70yo). Multivariate adjusted odds ratios and the corresponding
standard errors were used for the meta-analysis. The pooled

80yo vs >80yo, 2 studies dichotomized age at

estimates with 95% confidence interval were compared between
elderly and younger age groups.

We found that of the five endovascular thrombectomy
trials, 4 studies reported subgroup analysis by age with 1,206
participants, 28% (N=334) were above the age of 80yo, 72%
(N=872) were <80yo. Among very elderly patients undergoing
thrombectomy, the pooled odds ratio of good functional
outcome at 3 months was 1.91 (1.13-3.24), in the younger group
the pooled odds ratio was 1.95 (1.50-2.53). Figure 1 shows the
Forest Plot.

s N
A Elderly, Age > 80yo OR % Weight
MR CLEAN, 2014 N=81 - 3.24 (1.22 - 8.62) 18.93
ESCAPE, 2015 N=85 - 3.00 (1.30 - 6.80) 23.19
SWIFT PRIME, 2015 N=83 B 1.78 (1.03 - 3.09) 33.96
REVASCAT, 2015 N=85  —mm—— 0.90 (0.4 0 -2.00) 23.92
Pooled N=334 e 1.91 (1.13 - 3.24) 100
fa\n;ring IV- tPA only ) favoring th?’ombactomy
B Younger, Age < 80yo OR % Weight
MR CLEAN, 2014 N=419 - 160 (113 -2.28) 3346
ESCAPE, 2015  N=226 2.70 (1.70 - 4.30) 23.08
SWIFTPRIME, 2015  N= 106 - 113 (1.13-2.47) 29.22
REVASCAT, 2015 N=121 —— 2.50 (1.30 - 4.60) 14.24
Pooled  N=872 8 1.95 (1.50 - 2.53) 100
favoring IV- tPA only favoring thrombectomy
Figure 1: Adjusted odds ratio of improvement in modified Rankin Score (mRS) at 90 days, stratified by age.
\ J

Five randomized trials published in 2015 demonstrated the
safety and effectiveness of endovascular thrombectomy (EVT)
for the treatment of large-vessel occlusive ischemic stroke
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within 6 hours of symptom onset [7-11]. Similarly, HERMES
study is a meta-analysis of individual patient data from the
five randomized trial [12]. The analysis included 1287 patients

How to cite this article: Michelle P L. Reperfusion Therapy in Very Elderly with Acute Ischemic Stroke. Open Access J Neurol Neurosurg. 2017; 5(1):


http://dx.doi.org/10.19080/OAJNN.2017.04.555649

http://dx.doi.org/10.19080/OAJNN.2017.05.555655


Open Access Journal of Neurology & Neurosurgery

randomized to receive EVT vs standard of treatment (ie. IV-
tPA). Mechanical thrombectomy significantly reduced disability
at 90 days compared with control (OR 2.5, 95% CI 1.76-3.53;
p<0.0001). The number needed to treat with EVT to reduce
disability was 2.6. In subgroup analysis by age, authors showed
no difference in outcome suggesting that EVT is effective in very
elderly individuals aged 80 years or older (OR 3.68, 95% CI
1.95-6.92). Mortality at 90 days and sICH did not differ between
groups [12].

Conclusion

Older age continued to be a common exclusion criterion
in contemporary clinical trials assessing acute reperfusion
therapy. Indeed 2 of the 5 trails included in the current analysis
had an upper age limit of 80yo (SWIFT-PRIME, REVASCAT).
Nevertheless, pooled meta-analysis of high-quality randomized
control trials for EVT support the use OF EVT within 6 hours
of stroke onset in elderly individuals above the age of 80
years without significant increase in symptomatic intracranial
hemorrhage compared to their younger counterpart. While the
population burden of stroke associated with ageing is rapidly
rising, there is clearly a need for prospective trials looking
for the optimal acute reperfusion therapy options for elderly
individuals.
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