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Introduction

The world’s population is aging, with the greatest proportional increase in
those > 80 years of age. The reports from the World Health Organization (WHO)
expect the number of people aged 80 years or older to triple between 2020 and
2050 to reach 426 million globally [36]. The aging society puts a heavy burden on
healthcare, not sparing stroke care either, especially in countries with limited
financial resources [6, 23]. Age is a major non-modifiable risk factor for stroke
leading to an exponential increase in stroke incidence doubling each decade after
age 55 [25]. A study by Fonarow et al. investigating the Get Within the Guidelines
(GWTG) stroke database showed that 33% of all stroke patients treated in hospitals
were over the age of 80 years [8]. Compared to their younger counterparts, patients
aged > 80 years differ in many ways in the setting of acute stroke. They have more
baseline comorbidities and disabilities, higher initial stroke severity at admission,
less favorable outcomes, less access to therapeutic interventions, and less
involvement in rehabilitation facilities [24, 28, 33]. On the other hand, the paucity
of evidence regarding the optimal methods and particularities of stroke care in the
geriatric population leads to controversial approaches in clinical practice.
Consequently, this group of patients may have suboptimal management in all
phases of care.

This article presents the current image and controversies in the hyperacute
management of ischemic stroke in patients > 80 years with a focus on the use of
reperfusion therapies (RP), stroke outcomes, and future perspectives.
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Intravenous Thrombolysis (IVT) after the age of 80

IVT by recombinant human tissue plasminogen activator is an approved
treatment of acute ischemic stroke (AIS) aiming to restore the blood flow to the
salvageable ischemic brain tissue that is not yet infarcted. IVT was first shown to
reduce post-stroke disability in the National Institute of Neurological Disorders and
Stroke (NINDS) part A and B trials when administered within 3h of stroke onset
[21]. The treatment window was subsequently extended to 4-5 h after the
publication of the European Cooperative Acute Stroke Study (ECASS) results in
2008 [13]. However, data on the safety and efficacy of IVT in the > 80-year-old
population was not obtained as both trials initially enrolled patients aged up to 80
years. This age restriction came from the potential higher risk of IVT-related
complications and caused uncertainty about the risk-benefit profile in these patients
[35]. The International Stroke Trial (IST-3) was the first largest, randomized
thrombolysis trial where more than half of the participants (53%) were older than
80 years of age. The study aimed to determine whether a wider range of patients
might benefit from IVT in an extended therapeutic time window, up to 6 hours
from stroke symptom onset. Contrary to the expectations that the elderly group
may have a poorer 6-month functional outcome, the study showed that patients 80
years of age or older had greater benefits than their younger counterparts [27].
Another study by Emberson et al., evaluating the effect of age on IVT outcome
showed similar results for patients aged > 80 years and < 80 years (p < 0,0001) [7].
Similarly, the research by Furlan et al. demonstrated that cerebral reperfusion
therapy was a viable treatment for ischemic stroke in both elderly and very elderly
patients, as it did not increase mortality (p < 0,0001) [10].

However, not all studies and trials agreed on the safety and efficacy of IVT
in this specific patient population. For example, the ENDOSTROKE study found
higher mortality and poorer functional outcomes with increasing age [29]. Another
study by Ford GA et al., analyzing the data from Safe Implementation of Treatment
in Stroke International Stroke Thrombolysis Register (SITS-ISTR) showed an
overall worse prognosis after the age of 80 years [9]. Nevertheless, comparisons of
SITS-ISTR with Virtual International Stroke Trial suggested that despite the fact
that increasing age was associated with worse prognosis, the association between
thrombolysis treatment and improved outcome was maintained in the very elderly
people [18].

These controversial results were probably due to the diversity of older adults
in general, in terms of co-morbidities and different rates of complications during
hospitalization (cardiac, pulmonary, and renal disorders, infections or prolonged
bed rest, cognitive decline, frailty) [5, 37].

As a consequence, until 2020, clinical guidelines approved the routine use of
IVT only for patients aged 18-80 years. The recommendations to use IVT for
patients > 80 years were based on the assessment of individual risk-benefit profiles
without specifying the selection criteria for therapeutic decisions [3]. Nowadays,
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more and more observational data support the safety and efficacy of IVT after age
80, and based on current clinical recommendations, age alone should not be a
reason to exclude patients from receiving IVT [3, 30].

Endovascular Thrombectomy (EVT) after the age of 80

Five randomized controlled trials, published in 2015, demonstrated the
effectiveness of EVT for the treatment of ischemic stroke within 6 hours of
symptom onset [2, 11]. Later, in 2018, new trials (Wake up, DEFUSE, DAWN,
EXTEND), in accordance with additional criteria compatibility, extended the
therapeutic time window from 6 to 24 hours from stroke symptom onset [20, 22,
31]. Although the majority of these trials had no age restriction in eligibility
criteria, patients >80 years were under-represented because of higher rates of pre-
stroke disability (modified Rankin scale>2) which was exclusion criteria for
participation in trials [15]. A recent study by PL Michelle, analyzing patient
subgroups from these randomized trials reported that only 334 patients from 1206
(28%) were above the age of 80 years [19]. Nevertheless, in a meta-analysis study
by the HERMES group, the authors showed no difference in outcome suggesting
that EVT is effective in elderly individuals aged 80 years or older to improve
functional outcome (OR 3.68, 95% CI 1.95-6.92) [12].

Real-life scenarios and clinical concerns

The acute stroke care approach in patients > 80 years remains controversial
based on reports of consecutive patient series observations. Different studies show
that patients over 80 years old have an increased risk of unfavorable outcomes and
higher mortality rates when compared to their younger counterparts. However,
based on the outcome, these studies support the safety and feasibility of RT in
patients over 80 years of age [14, 32, 34, 16]. Even so, it is worth mentioning that
the majority of trials and observational studies in RT used the level of mobility
impairment to measure functional outcomes, thus bypassing the assessment of
cognitive impairment which is a relevant post-stroke complication affecting
functional independence in the elderly population [17]. Moreover, in a real-life
setting many patients > 80 years present with pre-stroke functional dependence,
which introduces further complexity in defining the benefits of RT. From another
point, there is a need to reconsider the definition of good clinical outcome (defined
as mRs 0-2) [1] for patients > 80 years as requiring some help in daily life activities
(mRs 3) could be a favorable outcome for this age group. In addition, observational
studies in RT should focus on the potential role of specialized stroke unit care on
functional outcomes and identify age-related acute stroke care particularities to
ensure the best therapeutic response. Determination of clinical biomarkers of
decreased functional reserve and age-related disease characteristics can serve as a
tool for better prediction of early and long-term prognosis.
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Own experience

In Armenia, patients aged 80 years or older constitute around 26-32% of all
stroke unit admissions based on reports from the ministry of health. The
implementation of national stroke program, fully funded by government, has made
protocol driven care including RT-ies accessible for a large proportion of
population starting from 2019. The latter resulted in overall decrease in mortality
and disability rates among stroke survivors. However, it is worth mentioning that
despite the wide use of guidelines in Armenian stroke centers, in real life setting,
clinicians struggle with the therapeutic decisions regarding ischemic stroke
management after the age of 80. The uncertainty of prognosis in acute setting, the
fear of non-favorable outcome in case of pre-stroke multimorbidity, frailty and the
possible higher complication rate in hospital result in suboptimal management in
acute setting. From the other point of view, the overuse of non-justified
interventions increases healthcare costs and prolongs hospital stays, which is
another challenge in a resource-limited context. Furthermore, the lack of geriatric
and palliative care specialists in the country generates another barrier upon
providing a holistic and multidisciplinary approach during both the acute and post-
acute settings.

To be able to develop age-related management strategies in ischemic stroke,
we recommend the evaluation of the performance of daily activities, swallowing
and cognitive functioning along with neurological assessment at early and late
post-stroke phases. In addition, the identification of clinical and radiological factors
associated with poor prognosis is indispensable to ensure best therapeutic
outcomes. In the end, to provide a comprehensive care approach we suggest the
evaluation of patients' age-specific needs and experiences in acute setting.

In conclusion, the paucity of literature and randomized controlled trials
create a gap in clinical practice toward better identification of patients > 80 years
who will benefit the most from RT in terms of survival and improved clinical
outcomes. The definition of “benefit” from reperfusion-treated ischemic stroke in
patients > 80 years must take into consideration the pre-stroke functional state and
expected treatment goals. Rather than considering age as a factor of poor stroke
outcome, attention should be given to the identification of specific health and age-
related disease characteristics potentially impacting prognosis in the geriatric
population. Thus, future studies are required to evaluate the factors associated with
mortality or poor outcomes in this age group to better predict non-favorable
outcomes and to improve patient selection for therapeutic interventions.

Defining “benefit” from reperfusion treatments in this age group, pre-stroke
functional status and expected treatment goals should be considered. Instead of
viewing age as a barrier to favorable stroke outcomes, attention should be focused
on identifying specific health and age-related disease characteristics that impact
prognosis. Future studies are needed to better understand factors associated with
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mortality or poor outcomes in this age group to improve patient selection for
therapeutic interventions and enhance overall care.
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TaxkTHKa BeleHHs 0OCTPOro HIIEMUYEeCKOr0 HHCY/IbTA Y NallHEeHTOB
crapue 80 jier. OT TeKymux 3HaHWH K OyAyIIMM NepcneKTHBaM

I'.I'. Caaksan

BcemupHoe crapeHue HaceneHUs, B OCOOCHHOCTH CpEId TPYIIIbI JHOJEH
crapiie 80 JieT, co3aeT HOBbIE BHI3OBBI JIJIsI JICUCHUSI MHCYJBTA B CTPaHaX C orpa-
HUYCHHBIMH pecypcamMH. BHYTpHBEHHBIH TPOMOOIHM3UC ¥ BHYTPHUCOCYAUCTAS
TpOM603KCTpaKHI/ISI SABJIAIOTCA CAMHCTBECHHBIMU NIPU3HAHHBIMU MCETOJaMM JICHCHUSA
OCTpPOT0 MIIEMUYCCKOro HMHCYJIbTA, HAIPaBJICHHBIMU HAa BOCCTAHOBJICHUC KPOBO-
TOKa B UIIEMU3HUPOBAHHBIX TKaHAX MO3ra. OI[HaKO MHOTI'€ paHIOMU3UPOBAHHLBIC
WCCIIeIOBaHUs, U3ydaBIIne pernepy3noHHYIO Teparuio, He BKIIIOYAIIN MallUeHTOB
ctapiie 80 JeT, 4TO OrpaHUYMBACT aJIeKBATHOE YIIPABJICHHE 3TUMHU PE3yJIbTaTaMHu.

B Apmenun namuents! crapuie 80 jer cocTaBisioT 26—32% ot ducia moc-
TYyHAKIUX B OTAEICHUE HHCYNIbTA. HecMOTpsl Ha yTBEpKACHHBIE KIIMHUYECKUE pe-
KOMCHOalNH, COITYTCTBYIOIINEC 3a6OJIeBaHI/IH " TPpyAHOCTH, CBA3AHHBIC C MHBAJIUI-
HOCTBIO, IPUBOJAT K HeO6OCHOBaHHLIM BMEHIATCIILCTBAM, YTO YBCIIMUUBACT MCIU-
IMUHCKHUE pacxodbl M MNPOAOJIKUTCIBHOCTD HpeGLIBaHI/IH B cCTannuoHape. KpOMe
TOro, OTCYTCTBUC CIICHHUAJIMCTOB 110 YXOAY 3a MOXWJIBIMHA JIFOJAbMU U najJuaTUBHOMN
MTOMOIIIH YCYT'yOJIseT MPoOJIeMy KOMITJICKCHOI'O JICUCHHS MHCYJIbTA.

B nannOM craThe paccMmaTpHBaeTcs TEKyllas CUTYallMsl U IIPOTHBOPEYHs B
JICUCHHH OCTPOTO HIIEMUYECKOro MHCYJbTa Yy manueHtoB crapiie 80 mer, ¢ ¢o-
KycoM Ha pernepdy3uonnyto tepanuto (RP), ucxomasl 3a0omepanus u Oyayiuye mnep-
CIICKTHUBBI. )IJBI YIYYHICHHA yXOJa 3a IMOXWJIBIMU MAallUCHTAaMH C MHCYJIBTOM MBI
PEKOMCHAYEM pPaHHIOIO aKTHBALUIO MMAallMEHTOB, ITOBBIIICHUEC YaCTOTHI OLICHKU aKTa
TJIOTaHUS, KOTHUTUBHBIX (PYHKIMHA M HEBPOJIOTHYECKOTO COCTOSIHUSI KaK B OCTPOHA,
TaK U MOIOCTpoi (hazax MHCYIbTA.

Unip hotuhly uipywsh pridnudp 80-hg pupdp tnwphph
wughtwnubph opowtmid: Cupwghl] wwwnltpugnulttphg Jhtish
wywuqu hkpwbljupubkp

3.Q. Uwhwljjul

Zudwopiwphuyhtt  Skpwignn  puwlsnipniup, dwutwynpuwybtu 80-hg
pwpdp wwphpuyhtt junwdpp, Jupdush pniddwb tnp dwpunwhpuwdbputp &
unbnénid hwnljuybu vwhdwbwithwy pkuniputp niubkgnn tpypubpnud: UE-
pkpuyuyht ppondpnihqp b tbputnpuyhtt ppodpkjnndhwi wjuop hwdwpynd
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Eu unip hotidhy Yupywsh pniddwt dhwl hwuwnwwndws dkpanubpp, npnup
tywwnwl mukt yekpuljuwbqubnt wpjwt hnupp nbyh mintnh hpkdhly hmniu-
Jusp: Ujuntwdkuwyhy, puquuphy pwtnnihqugdus hinugnunnipjniubp, n-
nnup nunifuwuppl) Eu nkybpdnighnt phpuwyhwitph wpynibudtnnpint-
U, sk plingplty 80-hg pupdp wwphpuyht judph wughbinnibpht' vwhdwiw-
thwljtind nbnkjunympniup Lognphin dkubkedbuph yhpuptpuy:

Zuguutnwinid 80 b pupdn mwuphph yughkuwnubpp juqund tu jupqu-
Sh pwdwindniip punniinnubiph 26-32%-p: Quuyws hwuwnmuwnyws ninkgnyguk-
phtt quplwi wpuih nddupnipmnibibpp, wuplwbudnpjus wwphph htn
wungugynn mntlgnn puughputpny, hwigbkgunid b withwpyh dhowdnnipe-
niuttph, nph htwnbwipny swnwund tu wnnnowwwhwljwb Swhubpp, b tp-
Juwpnid hhwinwinguyhtt dwhdwjuy opkpp: Fugh wyn, twwpkgubph b ww-
thwuwnnhy putwdph dwubwgbwnubph pugujuynipmniut wybh § puppugunud
Jupdwsh hwdwwwpthwy pnidnudp:

Uju hnnJwédp ubpluyugunid E hotdhly yupwsh upwgniyu thoyh pnid-
dwt wojw wuunltpp b hwjuuwlwi wjujutpp 80-hg pupdp mwphpuyht
Judph wughktwnbbph opowtmd’ plingdkiny phykpdnighnt phpuyhwh Yhpw-
pnwdp, Jupdwsh Gptpp U hkpwbjuputpp: Uju muphpuyhtt jadph wughbuw-
utph pnidwljut pipuwyhwt pupbjwytint hwdwp junphnipyg £ updnud Junu-
dud wljnhdugnid, Ydw wljnh, Ynqguhnhy upnnnipmpiuutph b upgupw-
twjut vnunniuh quwhwnnid hsybu yupwsh unip, wjtiyytu ) upwunip
thnybpnud:
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