Clinical evolution of elderly patients with ischemic stroke
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To the editor:
The aging of the population has a significant impact on public health and health
care1. The world population over 60 has doubled since 1980, and forecasts indicate
that it will reach 2 billion by 20502 . This situation poses special health challenges
for the 21st century. Given that the risk of cerebrovascular illness is directly
correlated with age, a progressive increase in the incidence of stroke is expected in
the near future1. Despite these facts, patients over 80 years are under risk of
receiving sub-optimal medical care and having less access to stroke care3, 4 because
doubts about the benefit and security of intravenous fibrinolytic therapy (FT)5 or
the use of endovascular treatment6 in this age segment have been raised. We
developed a study to compare clinical characteristics, management and evolution
of stroke patients admitted to a university hospital, with access to the Stroke Unit
(SU) and FT, irrespective of age. Of the 1,205 subjects evaluated between April
2011 and October 2014, we included 740 patients with ischemic stroke (table). As
in recent studies, we observed an important number of older patients7, 224
patients (30.3%) were over 80 years. FT was administered to 10.8% of subjects
whereas 40% of patients were admitted to the SU. At discharge, 420 (56.8%)
patients were completely independent (measured on the modified Rankin Scale
[mRS] < 3).
According to previous reports3, 7-9, the older patients showed a differential clinical
profile. There were significantly more women in the group of patients over 80.
Hypertension (HT), prior atrial fibrillation (AF) and ischemic heart disease (IHD)
were also significantly more frequent in the older group of patients. The use of
anticoagulant, antiplatelet, antihypertensive medications and the activation of
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stroke code were more prevalent in this group as well. Also, patients over 80 were
classified as total anterior circulation infarction (TACI) in a greater proportion and
lacunar anterior circulatory infarct (LACI) in a lesser proportion than younger
patients. Older patients were treated more often with FT (16.5% versus 8.3%). No
differences were observed between groups with access to the SU, although there
were more complementary tests done in younger patients. The proportion of
subjects with CE was significantly higher in the older group. Interestingly, in
contrast with previous studies3, 10, we did not observe any difference in the median
hospital stay between groups, probably related to the existence of a good network
of recovery centers in the Lleida Health Region and a good level of care during
admission to Neurology, similar to that of young patients. In this sense, we should
emphasize that our global mortality (3.9%) was lower than that described
previously3, 7, 8.
Greater mortality and mRS > 2 were associated with: female sex, previous AF, IHD,
previous mRS score, stroke severity measured on the National institute of health
stroke scale (NIHSS), cardioembolism (CE), symptomatology compatible with TACI
and the development of febrile syndrome. The development of heart failure (HF)
and age over 80 were associated with a poor prognosis in the whole cohort of
patients. The analysis of the area under the receiver operating characteristic curve
shows a good capacity for the NIHSS scale to predict mRS>2 and death during
admission, with a value under the curve of 0.82 (0.79-0.85) and 0.87 (0.81-0.92),
respectively. The predictive capacity of the stroke prognostication using age and
NIHSS (SPAN) index (0.68 [0.64-0.72]) and age (0.59 [0.55-0.63]) was less
significant.
3

Despite higher initial stroke severity and the development of more medical
complications among older patients, age did not play a predictive role for poor
prognosis measured by the mRS scale and mortality during admission. In the
multivariate analysis using logistic regression, history of IHD (Odds ratio [OR] 1.59
[95% CI 1.01-2.30], p=0.014), the NIHSS score (OR 1.24 [95% CI 1.19-1.29]
p<0.001), development of febrile syndrome (OR 3.03 [95% CI 1.34-6.86], p=0.008)
and cardiac failure (OR 8.52 [95% CI 0.96-75.66], p=0.054) were independent
predictors of mRS>2. Finally, independent of age, NIHSS score (OR 1.11 [OR 1.061.17], p<0.001), suffering a TACI (OR 2.39 [95% CI 1.43-3.98],p=0.001) and
development of HF (OR 6.24 [95% CI 1.01-38.40], p=0.048) were predictors of
death during admission. The predictive capacity of the NIHSS among patients over
80 was similar to that observed in the whole cohort of patients (area under the
ROC curve: 0.81 [0.75-0.86] for mRS>2 and 0.83 [0.74-0.93] for death).
In conclusion, despite the fact that older patients have more risk factors and their
own etiology, in an academic Hospital with access to stroke code and FT regardless
of age, initial clinical severity and the development of medical complications were
more important predictive factors for ischemic stroke evolution than age.

4

ACKNOWLEDGMENTS
Conflict of Interest Disclosures:
Elements of
Financial/Personal
Conflicts

All authors
Yes

No

Employment or
Affiliation

X

Grants/Funds

X

Honoraria

X

Speaker Forum

X

Consultant

X

Stocks

X

Royalties

X

Expert Testimony

X

Board Member

X

Patents

X

Personal Relationship

X

Author 2

Author 3

Author 4

Yes

Yes

Yes

No

No

No

Author Contributions: All authors contributed to this paper.

Sponsor’s Role: None.

5

BIBLIOGRAPHY

[1]
Russo T, Felzani G, Marini C. Stroke in the very old: a systematic review of
studies on incidence, outcome, and resource use. Journal of aging research.
2011;2011: 108785.
[2]
United Nations, Department of Economic and Social Affairs, Population
Division. World Population Ageing 2013: ST/ESA/SER.A/348.
[3]
Arboix A, Garcia-Eroles L, Massons J, Oliveres M, Targa C. Acute stroke in
very old people: clinical features and predictors of in-hospital mortality. Journal of
the American Geriatrics Society. 2000;48: 36-41.
[4]
Saposnik G, Black SE, Hakim A, et al. Age disparities in stroke quality of care
and delivery of health services. Stroke. 2009;40: 3328-3335.
[5]
Frank B, Grotta JC, Alexandrov AV, et al. Thrombolysis in stroke despite
contraindications or warnings? Stroke. 2013;44: 727-733.
[6]
Chandra RV, Leslie-Mazwi TM, Oh DC, et al. Elderly Patients Are at Higher
Risk for Poor Outcomes After Intra-Arterial Therapy. Stroke. 2012;43: 2356-2361.
[7]
Saposnik G, Cote R, Phillips S, et al. Stroke outcome in those over 80: a
multicenter cohort study across Canada. Stroke. 2008;39: 2310-2317.
[8]
Serrano-Villar S, Fresco G, Ruiz-Artacho P, et al. [Stroke in the very old:
myths and realities]. Med Clin (Barc). 2013;140: 53-58.
[9]
Andersen KK, Andersen ZJ, Olsen TS. Age- and gender-specific prevalence of
cardiovascular risk factors in 40,102 patients with first-ever ischemic stroke: a
Nationwide Danish Study. Stroke. 2010;41: 2768-2774.
[10] Marini C, Baldassarre M, Russo T, et al. Burden of first-ever ischemic stroke
in the oldest old: evidence from a population-based study. Neurology. 2004;62: 7781.

6

