
102

Address for Correspondence:

Cite This Article as:

The  New  Armenian  Medical  Journal 
Volume16  (2022) ,  Issue 4 p . 102-106

only approved treatments for acute ischemic stroke 
aiming to restore the blood flow to the salvageable 
ischemic brain tissue that is not yet infracted. Mean-
while, the vast majority of randomized clinical trials 
exploring the efficacy and safety of reperfusion 
therapies have not included subjects ≥80 years of 
age, thus reducing information for proper therapeu-
tic management for this group of patients [Hacke W 
et al, 2004]. In clinical practice older patients are 

Introduction 

Stroke remains the major cause of disability and 
mortality worldwide [Johnson C et al, 2016]. Esti-
mates from the world stroke organization confirm 
that globally, over 62% of all incident strokes are 
ischemic strokes [ Feigin V et al, 2022]. The inci-
dence of ischemic stroke increases with age and is 
particularly high in people aged ≥80 years [Rosa-
mond W et al, 2008]. Nowadays, intravenous throm-
bolysis and endovascular thrombectomy are the 
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Abstract

Stroke remains the major cause of disability and mortality worldwide. The incidence of isch-
emic stroke increases with age and is particularly high in people aged ≥80 years. This study 
aimed to evaluate the efficacy and safety of reperfusion therapies (intravenous thrombolysis, 
endovascular thrombectomy, intravenous thrombolysis+ endovascular thrombectomy) in acute 
ischemic stroke patients aged over 80 years in one of the largest comprehensive stroke centers 
in Armenia. The study was based on retrospective analyses of prospectively gathered data from 
all stroke patients of Astghik medical center benefiting reperfusion therapies from 1 February 
2021 to 30 April 2022. The safety was evaluated by assessing in-hospital complications and in-
hospital and 3-months mortality rates. The efficacy was defined as neurological improvement at 
discharge and a modified Rankin scale 0-2 (or a return to at least the pre-stroke modified Rankin 
scale) at 3 months. A total of 216 patients with acute ischemic stroke were treated with reperfu-
sion therapies. The number of patients aged 80 years or over was 41(18,9%). The study group 
had a mortality rate of 9,7% in an in-hospital setting and 22% at 3 months. Symptomatic intra-
cranial hemorrhage was detected in 3 cases (7.3%). None of the patients developed aspiration 
pneumonia. 32 patients (78%) had neurological improvement at discharge and 21 patients (51%) 
were independent or regained pre-stroke activities at 3 months. Based on our results we support 
the wider application of reperfusion therapies in this age group to reduce disability and improve 
post-stroke outcomes.

Received 26.05.2022; accepted for printing 18.08.2022

Clinical Outcomes of Reperfusion Therapies in Elderly 
Patients with Acute Ischemic Stroke

Sahakyan G.G. 1,2*, Orduyan M.H. 2, Babayan A.G. 2, Manvelyan H.M.1,2

1Department of Neurology, Yerevan State Medical University, Yerevan, Armenia
2Astghik Medical Center, Yerevan, Armenia

DOI: https://doi.org/10.56936/18290825-2022.16.4-102



103

The New Armenian Medical Journal, Vol. 16 (2022), 4, p. Sahakyan G.G. et al.102-106

treated less aggressively than younger subjects, 
probably because they may have a higher risk of 
complications and mortality rates. However, more 
and more data support that patients from this age 
group may still benefit from reperfusion therapies, 
and age alone should not be a reason to exclude pa-
tients from these treatments [Mishra NK et al, 2010; 
Emberson J et al., 2014; Jayaraman MV, McTag-
gart RA, 2018; Hilditch CA et al, 2018].

Reperfusion therapies in Armenia was imple-
mented starting in February 2019 as a part of Ar-
menian national stroke program launched and 
funded by the government, aiming to improve the 
existing stroke care model. Current guidelines in 
Armenia recommend the use of intravenous throm-
bolysis on an individual benefit-risk basis in pa-
tients over 80 years of age and, endovascular 
thrombectomy in patients with preserved pre-
stroke autonomy without age restriction.

This study aimed to evaluate the efficacy and 
safety of reperfusion therapies (intravenous throm-
bolysis, endovascular thrombectomy, intravenous 
thrombolysis + endovascular thrombectomy) in 
acute ischemic stroke patients aged over 80 years 
in Astghik medical center, one of the largest com-
prehensive stroke centers in Armenia. Our stroke 
center joined the national stroke program in Febru-
ary of 2021 and since then is providing around 
30% of all reperfusion therapies in the country 
based on reports from the ministry of health.

Material and methods 

The study was based on retrospective analyses 
of prospectively gathered data from all stroke pa-
tients of Astghik medical center benefiting reper-
fusion therapies from 1 February 2021 to 30 April 
2022. We included patients aged 80 years or over. 
The following data such as gender, comorbidities, 
stroke onset time at arrival, American National In-
stitutes of Health Stroke Scale (NIHSS) at admis-
sion and discharge, type of reperfusion procedure, 
pre-stroke modified Rankin scale (mRS), in-hospi-
tal complications, and hospital length of stay were 
collected. The Trial of Org 101072 in Acute Stroke 
Treatment (TOAST) classification was used to as-
sess the etiology of stroke [Adams HP et al, 1993]. 
The indication and type of reperfusion therapies 
(intravenous thrombolysis, endovascular throm-
bectomy, intravenous thrombolysis +endovascular 

thrombectomy) were selected according to the Ar-
menian national acute stroke guidelines. The ther-
apeutic decision was made by the stroke team neu-
rologist based on clinical, radiological, and in 
some cases laboratory examinations, following a 
specialized stroke checklist with clearly defined 
eligibility criteria. The safety of reperfusion thera-
pies was evaluated by assessing in-hospital com-
plications and in-hospital and 3 months mortality 
rates. The efficacy of reperfusion therapies was 
defined as neurological improvement at discharge 
(a drop of National Institutes of Health Stroke 
Scale more than 4 points) and mRS 0-2 (or a return 
to at least the pre-stroke mRS) at 3 months. 

 The mRS at 3 months was assessed by a stroke 
team neurologist during a follow-up consultation or by 
telephone from patients or their family members. The 
analyses were performed using IBM-SPSS statistics.

Results

A total of 216 patients with acute ischemic 
stroke were treated with reperfusion therapies be-
tween 1 February 2021 and 30 April 2022. The me-
dian age of the total population was 71, (IQR 64-
79). The number of patients aged 80 years or over 
was 41(18,9%). The median stroke onset time at 
arrival was 150min., (IQR110-220), the median 
National Institutes of Health Stroke Scale at ad-
mission was 11(IQR 8-17). The most common co-
morbidities were hypertension (75.6%) and atrial 
fibrillation (39%). The results of the baseline char-
acteristics and the clinical outcoms of the study 
group are presented in table 1 and table 2.

Our study group had a mortality rate of 9,7% in 
an in-hospital setting and 22% at 3 months.

Symptomatic intracranial hem-
orrhage (SICH) was detected in 3 
cases (7.3%), and none of the pa-
tients developed aspiration pneu-
monia during the hospital stay. 32 
patients (78%) had neurological 
improvement at discharge and 21 
patients (51%) were independent 
or regained pre-stroke activities at 
3 months (mRS 0-2).
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Discussion

Acute stroke care approach in the elderly 
population remains controversial based on liter-
ature reviews and routine clinical practice sce-
narios. Different studies show that patients over 
80 years have an increased risk of unfavorable 
outcomes and higher mortality rates when com-
pared to their younger counterparts. However, 
based on the outcome these studies support the 
safety and feasibility of reperfusion therapies in 
patients over 80 years of age  [Willey JZ et al, 
2012; Heja M et al, 2021; Sudre  J et al, 2021; 
Viticchi G et al, 2022].

The aging society puts a heavy burden on 
healthcare, not sparing stroke care either, espe-
cially in countries with limited financial resources 
[Pandian JD et al, 2020; De Souza AC et al, 
2022]. Armenia is an upper-middle-income coun-
try and its population is aging [World Bank, 
2022]. In this low resource context it becomes 
obvious that the appropriate selection of patients 
for reperfusion therapies is essential to allow op-
timization of funding. The challenge in clinical 
decision-making in elderly patients is to identify 
the possible predictors of non-favorable out-
comes, to improve patient selection, therapeutic 
strategies, and resource utilization. Thus, future 
studies are required to evaluate the factors associ-
ated with mortality or poor outcome in this age 
group, as well as the association of dedicated 
stroke unit care and stroke logistics on functional 
outcomes in different age groups.

Based on a recent systematic review, in a low 
resource setting, in addition to RT, simple inter-
ventions such as swallowing assessments, bowel 
and bladder care, mobility assessments and consis-
tent secondary prevention can prove to be key ele-
ments to improving post-discharge morbidity and 
mortality. [Pandian JD et al, 2017].

Our results showed that none of our patients in 
the study group developed aspiration pneumonia 
during their hospital stay, thus highlighting the 
positive effect of the performance of early swal-
lowing assessment in our stroke center. The early 
activation and rehabilitation after 24 hours from 
reperfusion therapies enabled the reduction in the 
median hospital length of stay. Non-reported data 
shows that before the implementation of dedi-

Table 1 
Summarizes the baseline characteristics 

of the study group.
Baseline characteristics of patients  n = 41
Age (Median, IQR) 84 

(82- 85)
Hospital length of stay (Median, IQR) 3 (3-8.5)

Stroke onset min. (Median, IQR) 150 
(110-220)

National Institutes of Health Stroke 
Scale admission (Median, IQR)

11 (8-17)

Pre-stroke mRS 1 (0-2)
Gende

Female
Male

n=25
n=16

61% 
39% 

Presence of comorbidity
Presence of multimorbidity
Hypertension
Diabetes type 2
Coronary heart disease
Heart failure
Atrial fibrillation
Valvular heart disease
COVID-19 infection

n=38
n=24
n=31
n=3

n=13
n=5

n=16
n=3
n=2

92%
58.8% 
75.6%
7.3%
32%
12.2%
39.0%
7.3%
4.9%

Intravenous thrombolysis n=23 56.1%
Intravenous thrombolysis 
+endovascular thrombectomy

n=7 17.07%

endovascular thrombectomy n=10  24.3%
Intravenous thrombolysis + 
cerebralangiography 

n=1 2.4 %

Trial of Org 101072 in Acute Stroke Treatment (TOAST)
Cardioembolism
Two or more cases identified
Small-vessel occlusion
Large artery atherosclerosis
Other determined etiology
Incomplete evaluation
Negative evaluation

n=17
n=12
n=3
n=5
n=1
n=2
n=1

41.5%
29.3%
7.3%
12.2%
2.4%
4.9%
2.4%

Table 2 
Summarizes the data on clinical outcomes.

Baseline characteristics of patients  n=41
National Institutes of Health Stroke 
Scale discharge (Median, IQR)

2(0-6)

Neurological improvement at 
discharge

n=32 78%

In-hospital mortality n=4 9.7%
In-hospital complications
Symptomatic brain hemorrhage
Aspiration pneumonia

n=3
n=3
n= 0

7.3%
7.3%
0%

3-month mortality rate
mRS 0-2 
mRS 3-5
Lost of follow up

n=9
n=21
n=5
n=2

 22%
 51%
 12%
4.8%
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cated stroke unit care the median hospital length 
of stay was 10 days for the same-age patients, 
mainly related to secondary poststroke complica-
tions. The next important point in this study men-
tions that the median stroke onset time at arrival 
was 150 min. which, for sure, is a major predictor 
of a favorable outcome after reperfusion thera-
pies regardless of the age of patients.

The main limitation of our study was missing data 
about same-age patients who were within the thera-
peutic window for reperfusion therapies but were not 
selected by stroke team neurologists due to contrain-
dications or individual ineligibility assessment. 

Our study group had an all-cause 3 months 
mortality rate of 22%, despite 78% of neurological 
improvement seen at discharge. Further studies 
need to evaluate the role of the current systems of 
post-stroke care, socio-economic conditions, and 
family support on functional outcomes and mortal-
ity rates for this age group.

Conclusion

The Stroke Departments establishment in Arme-
nia plays paramount role in improvement of both 
survival and outcomes in stroke patients of all ages. 

Although elderly population and old olds are 
most vulnerable in the case of cerebro-vascular 
events, our findings suggest that reperfusion thera-
pies among acute ischemic stroke patients ≥ 80 
years appears to be safe and increases the likeli-
hood of functional independence at 3 months after 
stroke, regardless of stroke severity, and baseline 
comorbidities. 

So according our clinical experience and multi-
central international data effective treatment of pa-
tients with acute stroke depends on in-time diag-
nostics and treatment, the age of patients must be 
considered only within comorbidity.

Based on our results we support the wider appli-
cation of reperfusion therapies in this age group to 
reduce disability and improve post-stroke outcomes.
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