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The Stroke Care Pyramid

—

Comprehensive Stroke Center
All PSC functions plus Neurosurgeon
Neuroendovascular, and full spectrum of hemorrhagic | ©08! -
stroke care. ~150-200

Primary Stroke Center:
Stroke Unit, coordinator, Stroke
Service, continuum of inpatient care

Goal :
~1200-1500

Goal -
~1200-1500

Goal -
~1800-2500
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(Primary Stroke Center; PSC)

Primary Stroke Center[ZRODOLNDFEH KEITLA07HyIBAOEE Abers et al. JAMA 2000)
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Get With the Guidelines—Stroke Is Associated With
Sustained Improvement in Care for Patients Hospitalized
With Acute Stroke or Transient Ischemic Attack

Circulation. 2009;119:107-115.

Appendix A. Measure Definitions for Eligible Patients*

IV t-PA 2 Hour Patients presenting within 2 hours of symptom onset who receive
IV tPA within 3 hrs of symptom onset
Early Antithrombotic therapy prescribed within 48 hours of

Antithrombotics  hospitalization, including antiplatelet or anticoagulant therapy but
not DVT prophylaxis doses of subcutaneous heparins

DVT Prophylaxis Patients at risk for DVT (non-ambulatory) who received DVT
prophylaxis by the 2nd hospital day, including warfarin,
heparins(oid)s, other anticoagulants or pneumatic compression

devices
D/C Antithrombotic therapy prescribed at discharge
Antithrombotics
Anticoagulation Anticoagulation prescribed at discharge for patients with atrial
for AF fibrillation documented during the hospitalization, including
therapeutic doses of warfarin, heparin(oid)s or other
anticoagulants.
LDL 100 Lipid lowering agent prescribed at discharge for patients with an

indication per NCEP guidelines if LDL > 100 mg/dl documented
or patient taking lipid lowering agents on admission.

Smoking Smoking cessation intervention (appropriate medication and/or
counseling) provided at discharge

IS, ischemic stroke; LDL, low density lipoprotein cholesterol; RX, treatment; t-PA, tissue
plasminogen activator
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(Comprehensive Stroke Center, Albers et al. Stroke 2005)
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lihara K et al. J Stroke CVD 2014

CSC score
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v" Significant geographical heterogeneity in CSC capabilities
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OPEN aACCESS Freelyavllable online @PLOS ‘ ONE

Effects of Comprehensive Stroke Care Capabilities on In-
Hospital Mortality of Patients with Ischemic and Gl
Hemorrhagic Stroke: J-ASPECT Study

Koji lihara™, Kunihiro Nishimura®, Akiko Kada®, Jyoji Nakagawara", Kuniaki Ogasawara’, Junichi Ono®,
Yoshiaki Shiokawa’, Toru Aruga®, Shigeru Miyachi’, lzumi Nagata™, Kazunori Toyoda"",

Shinya Matsuda", Yoshihiro Miyamoto®, Akifumi Suzuki®, Koichi B. Ishikawa", Hiroharu Kataoka™
Fumiaki Nakamura"®, Satoru Kaitani'®

1Department. of Neurosurgery, Graduate School of Medical Sciences, Kyushu Uriversty, Fukuoks, Japan, 2Department of Preventive Medicine and Epidermiologic
Informatics National Cerebral and Cardiovascular Center, Suit, Japan, 3 linical Research Center, National Hospital Organizztion, Nagoya Medical Center Nagoya Japan,
4ntegrative Stoke Imaging Center, Natonal Cerebral and Carciovascular Cente, it Japan, 5 Department of Newrostrgery,hwate Medical University, Morioka Japan,
6 Chiba Cardiovascular Center, Ichihara, Japan, 7 Deparment of Neurostegery, Kyorin Universty, Mitak, Japan, 8 Showa Uriversty Hospita, Tokyo, Japen, 9 Department
of Neurosurgery, Nagoya Universty, Nagoye, apan, 10 Department of Neurosurgery, Nagasaki Univrsiy, Nagasaki, Japan, 11 Department of Cerebrovascular Medicine
Netional Cerebral and Cardiovascular Center, Suita, Japan, 12 Depertment of Preventive Medicine and Community Health, Universty of Occupational and Environmental
Health, Ka-Kyushu, Japan, 13 Research Insttute for Brain and Blood Vessels, Ak, Japan, 14 Center for Cancer Control and Information Services, National Cancer Center,
Tokyo, Japan, 15 Department of Neurosurgery, National Cerebral and Cardiovascular Cente, ult, Japan, 16 Department of Publc Health, The University of Tokyo, Tokyo,
Japan

Abstract

Background The effectiveness of comprehensive stroke center (CSC) capabllites on stroke mortality remains uncertain. We
perforned a nationwide study to examine whether CSC capabilities influenced in-hospital mortalty of patients with
ischemic and hemorthagic stroke.

Wethods and Results: Of the 1369 certied traiing institutions in Japan, 749 hospitals responded to a questionnalre
survey regarding CSC capablites that queried the avaiability of personnel, diagnostic techniques, specific expertise,
infrastructure, and educational components recommended for CSCs, Among the institutions that responded, data on
patients hospitalized for stroke between April 1, 2010 and March 31, 2011 were obtained from the Japanese Diagnosi
Procedure Combination database. n-hospital mortality was analyzed using ierarchical logistic regression analysis adjusted
for age,sex, level of consciousness on adrission, comorbidites, and the number of fulflled CSC items in each component
and in totel. Data from 265 institutions and 53,170 emergency-hospitalized patients were analyzed. Mortality rates were
78% for patients with ischemic stroke, 16.8% for patients with intracerebral hemorthage (ICH), and 28:1% for patients with
subarachnoid hemorthage (SAH. Mortalty adjusted for age, sex, and level of consciousness was significantly conelated with
personnel, infractructural, educational, and total CSC scores in patients with ischemic stroke. Mortality was signficantly
comelated with diagnostic, educational, and total CSC scores n patients with ICH and with specfic expertise infrastucturl,
educational, and total CSC scores in patients with SAH.
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— AHER. ZHRE —

Components [tems n %
Board-certified neurologist 358 47.8
Board-certified 694 92 7
neurosurgeon
Endovascular physicians 272 36.3
Personnel Critical care medicine 162 21.6
Physical medicine and
rehabilitation 13 151
Rehabilitation therapy 742 99.1
Stroke*rehablhtauon 102 13.8
nurses
CT* 742 99.2
MRI with diffusion 647 86.4
Digital cerebral
Diagnostic (24/7) anglography* 602 80.8
CTA* 627 84
Carotid duplex U/S* 257 34.5

TCD* 121 16.2
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— SENTABR. AT BEHR —

Components [tems n %
CEA* 603 80.6
Clipping of intracranial 685 915
aneurysm
: Hematoma removal/draining 689 92
Surgical
Coiling of intracranial 360 43 1
aneurysm
IA reperfusion therapy 498 66.5
Stroke unit* 132 17.6
ICU 445 59.4
1 *
Infrastructure Operating room staffed 24/7 451 60.4
Interventional services
coverage 24/7 279 373
Stroke registry* 235 31.7
, Community education*® 369 49.4
Education

Professional education* 436 58.6




Case volume and Stroke care capaclity (2009
Japan)
Case— t-PA infusion, ICH removal, clipping, coiling -

Stroke carg capacity- t-PA protocol (PSC), ., CSC sgpre -
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Demographics

(AZEchBR A ARE 256%%kk: 53, 17041)

Total Ischemic stroke T;Egiﬁ:;l Sllll:;f)a;ﬁg;d
(n=53,170) (n=32,671) (n=15,699) (n=4,934)
Male, n (%) 29,353 (55.2) 18,816 (57.6) 9,030 (57.5) 1,584 (32.1)
Age,yr mean = SD 72.5 £ 13.1 74.4 £ 12.2 70.7 £ 13.5 64.7 = 14.8
Hypertension, n (%) 39,918 (75.1) 22,531 (69.0) 13,281 (84.6) 4,229 (85.7)
Diabetes Mellitus, n (%) 13,725 (25.8) 9,318 (28.5) 3,278 (20.9) 1,174 (23.8)
Hyperlipidemia, n (%) 15,015 (28.2) 11,104 (34.0) 2,529 (16.1) 1,412 (28.6)
Smoking (n=4,4842) 12,761 (24.0) 8,188 (25.1) 3,540 (22.5) 1,074 (21.8)
Japan Coma Scale
0, n (%) 19,635 (36.9) 15,027 (46.0) 3,620 (23.1) 1,024 (20.8)
1-digit code, n (%) 19,371 (36.4) 12,375 (37.9) 5,934 (37.8) 1,117 (22.6)
2-digit code, n (%) 6,937 (13.0) 3,396 (10.4) 2,705 (17.2) 852 (17.3)
3-digit code, n (%) 7,227 (13.6) 1,873 (5.7) 3,440 (21.9) 1,941 (39.3)
Emergency admission by ambulance, n (%) 31,995 (60.2) 17,336 (53.1) 10,909 (69.5) 3,830 (77.6)




Demographics (fxzEch8R& ARR 53, 1704)

Intracerebral  Subarachnoid

Total Ischemi k
ota schemic stroke hemorrhage hemorrhage

(n=53,170)  (n=32,671)  (n=15,699) (n=4,934)

Hospital characteristics (CSC scores)

Total score (25 items) 16.4 &= 3.7 16.6 = 3.4 16.8 = 3.2
Personnel with expertise (7 items) 3.7 1.2 3.7 1.2 3.8 1.2
Diagnostic techniques (6 items) 44 1.1 45+ 1.0 45+ 1.0
Surgical/interventional Tx (5 items) 44 1.1 44+ 1.0 4509
Infrastructure (5 items) 26 £ 1.1 2.6 £ 1.1 277 £ 1.1
Education/research (2 items) 1.4 £ 0.8 1.4 £ 0.8 1.4 £ 0.8

R LD ABRBKERDCSC scorelZlTBEEELL
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HEFE 2010 2011 2012 2013 Total
’Lfrh[;) 283 307 388 364

i 4% 25 32,992 46,052 74062 67,606 220,712
%%& fixd HH I 15,847 21,169 30,097 27,895 95,008

HIEETHIm 4911 6,150 8,620 8,065 27,746
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ACC/AHA evaluation framework
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European Implementation Score (EIS) Collaboration(Z kW& St 1=
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Organized Care Index; OCI

Do all ischemic stroke subtypes benefit

from organized inpatient stroke care?
Fo 1

ABSTRACT

Background: There are fimited data on the effectivaness of arganized stroke care in different
ischemic stroke subtypes in the reshwaortd sstting. We analyzed the effect of organized stroke
care in gl stroke subtypes in & longituding! cohort study using dats from the Regestry of the
Canzdisn Stroks Network,

Methods Between July 2003 and September 2007, thera were
ischemic stroke subtype information by Trial of Org 10172 in Acute Stroka Treatment criteria
Subtypes were categorized as [rge ertery atherosclerotic dise lacunar, cardicembaolic. o
ather. The amount of organized stroke care was quantified using the previously published oros
nized care index {C, graded 0-3 based on the presence or absence of ocoupstional therapy o
physiotherapy, stroke team assessment, and sdmission to a stroke unit

3 corsecutive patients with

Resulin: Mortality at 30 days was associated with both stroke subtype and OCI. Higher OC! [de-
fined 2= score 2-3 compared to 0-1] was strangly asseciated with lower odds of 30-day mortal
ity in each ischemic stroke subtype (adiusted odds ratio estimates ranged from 016w 043 p<
0.001. controlling for age. gendsr, stroke severity, and medical comarbidities by fogistic regres
zion), These estimstes were assentially unchanged sfter sccluding patients trested with patiiative
care. Mumbers needed to treat. to prevent 1 desth at 30 days. ranged from 4 1o @ soross the
subtypes.
Conclustans A strong association between higher OC! and lower 30-day mortality was spparent
in each ischemic stroke subtype. These data suggest that organized stroke care should be pro
wided to stroke patients regardless of stroke subtype. Neurology™ 2010,75:456- 462

GLOSSARY
DR - acjimted ddis ratic; CF ~ confidanca interval; OC! - crganized cora indas; RCSN - registry of tha Canadien Stroka
Matwori.

Stroke unit care is one of the mast effective interventions to reduce montality and morhidity
following acute stroke.” Stroke unit care 5 often assumed to be widely applicable across
patient proups. However, the .iuhwpcs of ischemic stroke have widely different underlying
cases, risk factors, and prognoses.™ It i therefore far from clear whether the effect of stroke
unit care is the same across the ischemic stroke subtypes. For example, it has been hypothe-
sized, based on fimited data,” that patients with lacunar stroke may benefit less from acute
stroke care, because of milder stroke severity, lower mortality, and lower rte of early recurrence
compared to nonlacunar stroke, Defining the relative benefits of stoke unit care in different
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Thirty-day stroke mortality by the organized care index (OCl)

The OCl was classified as having received 0, 1,2, or 3 of the following services: occupational or
physiotherapy, stroke team assessment, or admission to a SU. Organized care index of zero indicates
that patients with stroke received none of the services, whereas higher scores indicate access to

highly more services.
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