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U.S. CAUSES OF DEATH - NEUROLOGICAL

312023 TOTAL DEATHS BY AGE AND GENDER
5:18:04 PM

All Ages 0-14 15-24 25-34 35-44 45 - 54 55 - 64 65 - 74

Rnk | Deaths | Rnk Deaths Rnk| Deaths Rnk Deaths Rnk Deaths | Rnk | Deaths Rnk Deaths Rnk| Deaths

Rnk Deaths
CORONARY HEART DISEASE n 382,803 2
COVID-19 n 350,827
STROKE n 160,262 1
LUNG DISEASE n 147,511 3
LUNG CANCERS B 136,166 3
ALZHEIMERS ﬂ 134,242 :
HYPERTENSION n 119,985 34
DIABETES MELLITUS n 102,187 23
POISONINGS n 87,386 1

ENDOCRINE DISORDERS m 55,660 9
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VASCULAR DEMENTIA

- VASCULAR DEMENTIA IS THE
SECOND HIGHEST CAUSE OF Other
COGNITIVE DECLINE AFTER Sk
ALZHEIMER'S DISEASE,
RESULTING FROM REPEATED Alzheimer's
SMALL STROKES OF THE BRAIN D s

Figure 1. Prevalence of Alzheimer’s, vascular dementia, and other dementias (in the
USA). Data from Plassman et al., “Prevalence of Dementia in the United States: the
aging, demographics, and memory study”, Neuroepidemiology (2007) 29:125-132.

Figure 10. Stroke Age-adjusted Mortality Rates by County,
Hawai'i 2009
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QMC-PB SERVES AS THE NERVE CENTER

. THE HAWAII STROKE COALITION HAS CONSOLIDATED AND
COORDINATED CARE FOR THE STATE OF HAWAII

WHAT IS AN ISCHEMIC STROKE? HOW CAN WE TREAT IT¢

Option #1: Dissolve the Blood Clot Option #2: Physically Extract the Blood Clot
(Tenecteplase) (Mechanical Thrombectomy)
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TREATMENT

Pre-Thrombectomy Post-Thrombectomy

Sagittal View

TIME TO TREATMENT IS CRITICAL

- TREATMENT PARADIGM IN ACUTE ISCHEMIC STROKE IS TO RESTORE BLOOD
FLOW AS QUICKLY AS POSSIBLE

TIME IS BRAIN!

- Every hour, 120 million neurons,
830 billion synapses, and 447 miles
of myelinated fibers are lost

- Every minute, 1.9 million neurons
13 billion synapses, and 7.5 miles of
myelinated fibers are destroyed

Saver J. Stroke 2006;37:263-266.




Frequency of good clinical outcome (%)

TIME TO TREATMENT IS CRITICAL

- Every 30-minute delay
to treatment (from

symptom onset to
reperfusion) is
associated with a

10% relative reduction
in the probability of good
clinical outcome

T T T T T T T T T T T T T T 1
150 170 190 210 230 250 270 290 310 330 350 370 390 410 430 45
Time from stroke onset to reperfusion (min)

TIME TO TREATMENT IS CRITICAL

2018 AHA Guidelines state:

10, As with IV alteplase, reduced time from symptom onset to Recommendation revised trom 2015
repurfugion with endovascular theropies i highly sssociated with . Endoviscular
bottor clinlcal outcomos, To ensuro bonefit, roporfusion to TIGI
grade 2b/3 should be achieved ag early as possible within the
tharapoutic window.

So how do we do this?

Powers WJ, et al. Stroke 2018;49:e46-e110.
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HOW DO WE MINIMIZE TREATMENT DELAYS®¢

STROKE ONSET | » CLOT REMOVED

v
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SYSTEMS OF CARE IN ACUTE ISCHEMIC STROKE

Every hour delay
from “onset-to-
door” was
correlated with a
14% reduction in
the odds of a
good outcome
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Sun CH, et al. Stroke: Vascular and
Interventional Neurology. 2022;0:6000561
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Why is This Important in Hawaii?

IMPORTANCE TO HAWAII

- QMC-PB is the only hospital
in the State that can perform
mechanical thrombectomies
for stroke

. “Onset-to-Door” times are
significantly impacted by our
eospatial isolation
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IMPORTANCE TO HAWAI

- QMC-PB is the only hospital in the State that can perform 24/7
mechanical thrombectomies for stroke

- “Onset-to-Door” times are significantly impacted by our geospatial
isolation

- Stroke on Oahu: Delays occur if patient brought to non-
Punchbowl hospital
- Requires subsequent ED-to-ED transfer

- Stroke on Outer Island: Delays occur with inter-island transfers
- Influenced by weather conditions, transportation options
(fixed wing vs. helicopter), limited access points for transport

SYSTEMS OF CARE ON OAHU - LVO BYPASS PROTOCOL

In October 2019, the “Oahu Large Vessel Occlusion (LVO) Bypass
Protocol” was adopted island-wide for all EMS evaluations — voted into
action by the Hawaii Stroke Coalition

In this protocol, patients with C-STAT+ scores bypassed the nearest
local hospital and were diverted to Queen’s Medical Center (only
Comprehensive Stroke Center on Island)

]E‘Ia'waii 17 acute care hospitals

Stroke Coalition Hawaii EMS

10
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SYSTEMS OF CARE ON OAHU - LVO BYPASS PROTOCOL

LVO: BEFORE

Thrombectomy

e

SYSTEMS OF CARE ON OAHU - LVO BYPASS PROTOCOL

LVO: AFTER

BY-PASS

Thrombectomy
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SYSTEMS OF CARE ON OAHU - LVO BYPASS PROTOCOL

a Local Hospital

Comprehensive
Stroke Center

FoEsnRinilie ot HEH S e

Care Access in Hawaii is challenging!

12
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SYSTEMS OF CARE ON OAHU - LVO BYPASS PROTOCOL

How Does LVO Bypass Impact Thrombectomy Times?

PSC-CSC 109 mins (DIDO+Transport)

There were no significant
delays in onset-to-tPA times
Pre-LVO Bypass Era
(Pre-Bypass: 101 [70-169] vs.
Post-Bypass: 87 [66-120],
p=.09)

Post-LVO Bypass Era
® Onset-to-CSC Door
H Door-to-Puncture
Procedure Time

200 250

SYSTEMS OF CARE ON OAHU - LVO BYPASS PROTOCOL

- A retrospective chart review was performed on all patients receiving
thrombectomy from January 1st, 2017 to February 1st, 2022

- Patients were dichotomized into pre and post bypass groups using October
1st, 2019 as the implementation date

Sustained Reduction in Onset-to-Door Times Sustained Reduction in Onset-to-Reperfusion

LKN-CSC Arrival {avg minutes of 5 consecutive procedures
x-bat char
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IMPORTANCE TO HAWAI

Patient Safety Story: EK (11/30/2022)

78 F presented to Kona Community Hospital
with basilar occlusion

2:00 pm: symptom onset (was already in ED

for emphysema exacerbation)

4:43 pm: telemedicine evaluation by stroke
neurologist

4:56 pm: IV TNK administered

5:00 pm: accepted for transfer to QMC-PB
10:21 pm: physically arrived at QMC-PB ED

Onset-to-Door Time: 8 hrs and 21 minute
*already in ED at time of onset

Hawaii Telestroke Program

' i Hilo Medical
Kuakini St

Medical 2022

Center

amc

Punchbowl

Kauai
Veterans
Memorial

Hospital

2/13/2026
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Time to IVT (DTN) < 30 min: CY2020 - 2022

All TIC / AHA CSC Hospitals Vs. QMC PB
':i " 1%
THE QUEEN'S
s HEALTH SYSTEMS

Pulsara
D.M. 35M Stroke - New RAPID
Images uploaded

RAPID Al
PULSARA

CTP

Advanced CT Perfusion Analysis
in Minutes

Rapid CTP is the only clinically validated software with an FDA indication to
aid in the selection of patients for acute stroke therapy.

2/13/2026
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Annual “Acute Stroke Code” (QMC PB)
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Annual Thrombectomy (QMC PB)

Thrombectomy Volume
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Peer Institutions for Stroke Coverage (2022 Survey)

N T e e e Y e
Swedish (Denver): 0 Fellows/2+5(stroke)
Cleveland Clinic 200 6 3+2 3 Fellows/ 2 NPs 333
Johns Hopkins 180 5+4 2+1 2 Fellows/ 2 NPs 20
Kaiser Redwood 190 4 2 0 Fellows/ ? NPs 47.5
U New Mexico 175 6 2 (Lost program)/ ? NPs 291
Sunrise (Las Vegas) 150 4 2 Residents/? NPs 37.5
South Dakota 180 5 ? 0 Fellows/? NPs 36
Mt Sinai (New York) 300 8 5+3 3 Fellows/? NPs 375
Columbia 50 3 2 1 Fellow/? NPs 16.6
UCSF 150 5 3+ 3F + 3 PA/NPs 30
Queen’s Medical Center 225 Projected (2022) 2 (2022) 1 No/ 1 PA 1125
2.511/22 90

17
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STROKE MORTALITY: ETHNIC DISPARITIES

Figure 8. Stroke Age-adjusted Mortality Rates by Gender and
Ethnicity, Hawai‘i 2008 -2009

57.0

HP 2020 Goal -
33.8

Male Female

Native Hawaiian Filipino ®White Japanese

Disparities in Risk Factors

Table 1. Characteristics of ICH Patients at The Queen’s Medical Center: 2004-2010

NHPI Asian White
No. of patients 100 352 92
Transferred from another hospital 27 (27) 64 (18) 22 (24)
Risk factors
Age, years 67 £ 17 66 + 16
Female 40 (40) 172 (49) 39 (42)
Diabetes mellitus 35 (35)" 78 (22) 18 (20)
Hypertension 7 (77)" 267 (76)" 59 (64)
Alrial fibrillation/Atrial flutter 10(10) 41 (12) 16 (17)
Congestive heart failure 0(0) 4(1) 2(2)
Previous stroke or TIA 16 (16) 69 (20) 19 (21)
Coronary artery disease or prior M| 10 (10) 42 (12) 15(16)
Peripheral vascular disease 0(0) 5(1) 1(1)
Smoking 17 (17) 44 (13) 11(12)
Dyslipidemia 22 (22) 112 (32) 29 (32)
Prosthetic heart valve 1(1) 5(1) 0(0)
Hospital LOS, days 13+19* 11217 7110
In-hospital mortality 22 (22)* 91 (26) 33 (36)
Ambulatory at discharge 22 (22) 70 (20)* 28 (30)
Discharged home 27 (27) 57 (16)* 25 (27)
Nakagawa et al. Neurology. 2012

18



2/13/2026

MECHANICAL THROMBECTOMIES 2021-2022

Llocale  |Population |  2021]  2022/n/100,000 [n/100,000
1,440,000 155 211 10.76 14.65

R 1,020,000 144 200 14.12 19.61
Total State-Mavi 1,275,779 155 211 12.15 16.54
200,630 10 11 498 5.48

Hawaii |
Moloka'i | 7,000 1 0 14.29 0.00
Kavai |
Maui |

73,300 0 0 0.00 0.00
164,221 0 0 0.00 0.00

STROKE IS A BIG PROBLEM IN HAWAII

. THE OCEAN IS A BARRIER TO CARE

. PRIMARY PREVENTION
. STROKE LOGISTICS
. RoBoTic CARE

19
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PRIMARY PREVENTION

. METABOLIC DISEASE
. HIGH BLOOD PRESSURE
. HIGH CHOLESTEROL

EVOLVING STROKE LOGISTICS TO
INCREASE ACCESS

Population Density !n_ LEVET]

- ADD CENTERS [NOT
ENOUGH POPULATION
IN MANY REGIONS]

+ IMPROVE INTER-ISLAND
TRANSPORT

20
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ROBOTIC TELE-SURGERY

HELISTROKE

- Patient transfer is complex
and costly

Physician emergency
transport has been used in
fransplant programs

« The cost of transferring the
physician represents 20%
of the cost of transferring a
patient

Hui FK, et al. J Neurolntervent Surg 2017;0:1-4

21



Aggregate stroke patient
transfer times from a primary
to a comprehnsive stroke
center in the state of
Maryland (n=40, Q2 and 3,
2016)

Current case (Physician
helicopter transfer)

Skin puncture - Recanalization

Angiography suite arrival - Skin
puncture

Treating Hospital arrival -
Angiography suite arrival

Transport time

Transfer arrival - Transport
departure

® Transport accepted - Transport
arrival

Transfer requested - Transfer
accepted

® Primary Hospital arrival -
Transfer requested

 Last seen normal - Primary
hospital arrival

Hui, F. K., El Mekabaty, A., Schultz, J., Hong, K., Horton, K., Urrutia, V., ... &
Nadareishvili, Z. (2018). Helistroke: neurointerventionalist helicopter transport for
interventional stroke treatment: proof of concept and rationale. Journal of
neurointerventional surgery, 10(3), 225-228.

NEWEST TRIAL DATA - LARGE CORE

PATIENTS WITH LARGE ESTABLISHED INFARCTS STILL HAD
BETTER FUNCTIONAL OUTCOMES; ALBEIT WITH MORE

HEMORRHAGES
JAPAN 203
CHINA 456

Huo, X., Ma, G., Tong, X., Zhang, X., Pan, Y., Nguyen, T. N,, ... & Miao, Z. (2023). Trial
of endovascular therapy for acute ischemic stroke with large infarct. New England
Journal of Medicine, 388(14), 1272-1283.

Yoshimura, S., Sakai, N., Yamagami, H., Uchida, K., Beppu, M., Toyoda, K., ... &
Morimoto, T. (2022). Endovascular therapy for acute stroke with a large ischemic
region. New England Journal of Medicine, 386(14), 1303-1313.
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POSTERIOR CIRCULATION

- BASILAR OCCLUSIONS ARE TERRIBLE — AS THE ARTERY SUPPLIES THE
BRAIN STEM

- THE BRAIN STEM IS A CRITICAL AREA CONTROLLING BASIC LIFE
FUNCTIONS LIKE BREATHING, HEART RATE, AND CONSCIOUSNESS

- RECENT TRIALS FINALLY SHOW BENEFIT IN THE BASILAR
CIRCULATION, AND RECOMMENDATIONS ARE CHANGING

Markus, H. S. (2022). Posterior circulation stroke from diagnosis to management,

including recent data on thrombectomy for basilar artery occlusion from the
BAOCHE and ATTENTION ftrials. International Journal of Stroke, 17(7), 712-713.

MEDIUM-VESSEL OCCLUSIONS (MEVO)
AND
DISTAL-VESSEL OCCLUSIONS (DVO)

. |T IS UNCERTAIN WHETHER THROMBECTOMY IS BENEFICIAL
TO PATIENTS WITH SMALLER VESSEL STROKES

. NEW TRIALS UNDERWAY TO STUDY THIS QUESTION

2/13/2026
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STROKE IS A LEADING CAUSE OF DEATH
IN HAWAI

* HAWAII HAS DONE AN EXCELLENT JOB IMPROVING CARE THESE PAST 10 YEARS

* WE NEED TO ADDRESS: INTER-ISLAND DISPARITIES

» WE NEED TO CONTINUE TO DEVELOP RESOURCES —
* PRIMARY PREVENTION [RESOURCE CONSTRAINED]
* EMERGENT TREATMENT [RESOURCE CONSTRAINED]
* SECONDARY PREVENTION [RESOURCE CONSTRAINED]
* REHABILITATION [RESOURCE CONSTRAINED]




