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Why is Thrombolytic Treatment Important?

* Intravenous thrombolytic treatment with tPA or Tenecteplase
within 4.5 hours of stroke onset improve functional outcomes.
Kwiatkowski TG et al. NEJM 1999; Emberson J, et al. Lancet. 2014, Menon et al. Lancet, 2022

* Faster thrombolytic treatment, namely Door-to-Needle (DTN)
times, are associated with better functional outcomes, more
time at home, lower mortality and readmission in a year.

JAMA | Original Investigation

Association Between Thrombolytic Door-to-Needle Time and 1-Year
Mortality and Readmission in Patients With Acute Ischemic Stroke
%h.ur_neim.a!'u. M? F‘h_D "'_ing Ki:jm.. r{p_ F'hl?;__[!a...l__a.r.li-.:ia N...Hl:|!TIE-. r.15;.ﬁt-fla|jd A. l-.iat_scuaka_ F'hl? Jeffrey L. Saver, MO;

Circulation

ORBRIGINAL BESEARCH ARTICLE ===

Shorter Door-to-Needle Times Are Associated
With Better Outcomes After Intravenous
Thrombolytic Therapy and Endovascular
Thrombectomy for Acute Ischemic Stroke

Shumei Mani®, MD, PhD; Nicole Solomon(®, PhD; Brian Mac Grory™, MB BCh BAO, MHSc, MRCP; Brooke Alhantil®, PhD;
Ken Uchino@, MD; Jeffrey L. Saver™, MD; Eric E. Smith@, MD, MPH; Ying Xian®, MD, PhD; Deepak L. Bhatt®, MD, MPH;
Lee H. Schwammi®, MD; Muhammad Shazam Hussain, MD; Gregg C. Fonarow®, MD

* Why DTN times: under complete control of hospital care team.
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Target: Stroke: a National Quality Initiative Focusing on
DTN Times

Jan 2010 Jan 2014 Jan 2019
Target: Stroke Phase I Target: Stroke Phase Il Target: Stroke PhaseIll
Initiation Initiation Initiation
The primary goals: To achieve DTN< 60 The primary goals: The primary goal: DTN<60 min in
min in >50% of patients treated with IVT, DTN<60 min in >75% and >85% patients treated with IVT and
o L DTN <45 min in ?50% of Door-to-Device goals for EVT.
Approaches: Providing participating patients treated with IVT.
hospitals with best practice strategies, The secondary goals:
supportingtools, and educational resources Approaches: Identifying and DTN<45 min in >75% and
necessary to improve the timeliness of IVT. disseminatingadditional best DTN <30 min in 250% of IVT
practice strategies.
Pre-Target Stroke l
L N 3 3 3 3 N 3 N [ |
1 I I I I I I | | I I I I I I I | | I | |
2003 2010 2014 2019 2021
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Target: Stroke improved DTN times overall

Circulation: Cardiovascular Quality and Outcomes ‘

wolume 13, Issue 12, December 2020 Armerican
https: /doi. org/10. 1161/ CIRCOUTCOMES 120 007150 Heart

ORIGINAL ARTICLE

Target: Stroke Was Associated With Faster Intravenous
Thrombolysis and Improved One-Year Outcomes for
Acute Ischemic Stroke in Medicare Beneficiaries

Shumei Man, MD, PhD . ¥ing Xian, MD, PhD , DaJuanicia N. Holmes, MS ., Roland
AL Matsouaka, PhD , Jeffrey L. Saver, MD , Eric E. Smith, MD, MPH ., Deepak L.
Bhatt, MD, MPH , Lee H. Schwamm, MD, and Gregg C. Fonarow, MD

* Target: Stroke was
associated with

60

--shorter median DTN from  © =
80 min to 68min 7w s
--more patients received tPA . " e . e

with DTN<60, 45, and 30min : ~ ;

--lower 1-year all-cause .

mortality and cardiovascular S

Time in Calendar Quarter and Year

readmissions.
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Racial and Ethnic Disparity in Thrombolysis Utilization

* Racial disparity in thrombOIYSIS 1 comparizan between sisc, tispanic, white, ana st groups cominea
utilization persisted, with Black
patients less likely to receive 1| .

thrombolytic treatment

10 A

— All

Intravenous thrombolysis, %

* Meaning: Missed treatment

opportunity may cause S

OUtcome disparity 0 20‘09 20I10 20‘11 20|12 20‘13 Zdl4 20I15 20‘16 20I17 20‘18
[ J Li m itations: Comparisons: Black vs White and Hispanic vs White
--Administrative data does not Lo
contain time of presentationor  _
treatment g
--Cannot distinguish pre-hospital  °¢; = thoanic
delay VS IaCk Of treatment 0- 20‘09 20I10 20‘11 20|12 20‘13 Zdl4 20I15 20‘16 20I17 20‘18

Year

provision by hospitals/caregivers Suolang et al. JAMA 2021
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Meaningful Questions for Health Equity Interventions

* Did the racial and ethnic disparity in thrombolysis derive from:

|. delayed arrival beyond 4.5 hrs of stroke onset
or
ll. hospital treatment provision for those arriving within 4.5 hrs?

* Did thrombolysis rates, DTN times, and outcomes improve for ALL
races and ethnicities following the launch and advance of Target: Stroke.
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Asian, Black, and Hispanic patients had more delayed arrival than

Process |: Delayed Hospital Arrival

White patients
--an automatic exclusion for thrombolytic treatment

Rate of admission with OTA time >4.5hrs by admission year and race

Odds of OTA >4.5hrs relative to Non-Hispanic White

Percent

TS:I

éTS:

Adjusted odds ratio

Pre-TS TS:  Ts:ll

T T T T
2003 2005 2007 2009

T T
2011 2013
Admission year

T
2019

—— Hispanic —— Non-Hispanic Black —— Asian —— Non-Hispanic White

Race/ethnicity

T T T T T T T t T T T t T T T T t T T
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Admission year

Race/ethnicity —— Hispanic —— Non-Hispanic Black —— Asian
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Process Il: Hospital Thrombolytic Treatment Provision
No disparities in unadjusted thrombolysis rates
in GWTG-Stroke participating hospitals

Treated with IV-tPA Odds of treatment with IV-tPArelative to Non-Hispanic White patients
= - TSI
H H o
: : 251 ! ! ;
| ' Pre-TS TS:I T T
' ' '
- ' [ ] ' [ ] ' L] I I I
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2003 2005 2007 2003 201 2013 201% 2017 2019 2021
Admission vear Admission year
ccccccccccc Ty [ Race/ethnicity —— Hispanic —— Non-Hispanic Black —— Asian |
|— Hispanic —— Man-Hispanic Black — Asian —— MNon-Hispanic White Unadjusted

ook Open. 5

Original Investigation | Neurology
Trends in Stroke Thrombolysis Care Metrics and Outcomes by Race and Ethnicity,
2003-2021

Shumesi Man, MD, PhD; Nicoke Solomaon, PhiD: Brian Mac Grory, MB BCh BAD, MH5C; Brooke Alhanti, PhD; Jeffrey L. Saver, MD: Eric E. Smith, MD, MPH;
‘¥img Xian, MD, PhD; Deepak L. Bhatt, MO, MPH; Lee H. Schwamm, MD; Ken Uching, MD; Gregg C Fonarow, MD
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Unadjusted DTN times improved in all races and ethnicities

80% -
60% -
€
]
o
S 40%
20% -
—
1
00/O_I T T T T T T T T T T i T T T T i
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Admission year
[ DTN —— — <=30min -——-—- <45min ---------- <60min |
|Race/ethnicity — Hispanic —— Non-HispanicBlack —— Asian —— Non-Hispanic White
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TS was associated with improved thrombolysis frequency
and timeliness in all races and ethnicities

Outcome

Asian
Black
Hispanic
White

TS Phase |
Thrombolytic treatment rate for arrival<4.5hr

1.39 (1.21-1.60)
1.24 (1.18-1.32)
1.31(1.20-1.43)
1.20 (1.17-1.23)

TS Phasel ll

1.79 (1.56, 2.06)
1.66 (1.56-1.76)
1.71 (1.57-1.87)
1.49 (1.45-1.53)

TS Phase lll

1.92 (1.66-2.22)
1.84 (1.73-1.96)
2.00 (1.82-2.19)
1.68 (1.63-1.72)

DTN <30min
Asian

Black
Hispanic
White

0.96 (0.52-1.77)
1.19 (0.92-1.55)
1.36 (0.93-1.99)
1.03 (0.92-1.15)

3.75 (2.11-6.66)
3.45 (2.69-4.42)
4.74 (3.29-6.83)
3.24 (2.93-3.59)

8.14 (4.57-14.50)
6.11 (4.75-7.85)
9.35 (6.48-13.51)
6.10 (5.50-6.76)

DTN <45min
Asian

Black
Hispanic
White

1.59 (1.14-2.22)
1.41 (1.23-1.62)
1.62 (1.32-1.98)
1.35 (1.28-1.44)

5.17 (3.73-7.16)
3.86 (3.38-4.42)
4.36 (3.58-5.32)
3.86 (3.64-4.08)

8.64 (6.21-12.02)
5.79 (5.05-6.65)
7.60 (6.21-9.30)
6.26 (5.90-6.64)

DTN <60min
Asian

Black
Hispanic
White

1.48 (1.18-1.86)
1.62 (1.47-1.78)
1.71 (1.48-1.98)
1.52 (1.46-1.58)

4.01 (3.20-5.02)
3.73 (3.39-4.12)
4.21 (3.64-4.86)
3.75 (3.60-3.92)

5.67 (4.49-7.16)
4.94 (4.46-5.46)
6.00 (5.16-6.97)
5.35 (5.11-5.60)

Adjusted OR (95%
Cl)

Reference: Pre-TS
(2003-2009) of each
race/ethnicity

Biggest
Improvement

Smallest
Improvement

Improved
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		Outcome

		TS Phase I 

		TS Phase II

		TS Phase III 



		Thrombolytic treatment rate for arrival≤4.5hr

		



		Asian

		1.39 (1.21−1.60)

		1.79 (1.56, 2.06)

		1.92 (1.66−2.22)



		Black

		1.24 (1.18−1.32)

		1.66 (1.56−1.76)

		1.84 (1.73−1.96)



		Hispanic

		1.31 (1.20−1.43)

		1.71 (1.57−1.87)

		2.00 (1.82−2.19)



		White

		1.20 (1.17−1.23)

		1.49 (1.45−1.53)

		1.68 (1.63−1.72)



		DTN ≤30min 	

		



		Asian

		0.96 (0.52−1.77)

		3.75 (2.11−6.66)

		8.14 (4.57−14.50)



		Black

		1.19 (0.92−1.55)

		3.45 (2.69−4.42)

		6.11 (4.75−7.85)



		Hispanic

		1.36 (0.93−1.99)

		4.74 (3.29−6.83)

		9.35 (6.48−13.51)



		White

		1.03 (0.92−1.15)

		3.24 (2.93−3.59)

		6.10 (5.50−6.76)



		DTN ≤45min 

		



		Asian

		1.59 (1.14−2.22)

		5.17 (3.73−7.16)

		8.64 (6.21−12.02)



		Black

		1.41 (1.23−1.62)

		3.86 (3.38−4.42)

		5.79 (5.05−6.65)



		Hispanic

		1.62 (1.32−1.98)

		4.36 (3.58−5.32)

		7.60 (6.21−9.30)



		White

		1.35 (1.28−1.44)

		3.86 (3.64−4.08)

		6.26 (5.90−6.64)



		DTN ≤60min 

		



		Asian

		1.48 (1.18−1.86)

		4.01 (3.20−5.02)

		5.67 (4.49−7.16)



		Black

		1.62 (1.47−1.78)

		3.73 (3.39−4.12)

		4.94 (4.46−5.46)



		Hispanic

		1.71 (1.48−1.98)

		4.21 (3.64−4.86)

		6.00 (5.16−6.97)



		White

		1.52 (1.46−1.58)

		3.75 (3.60−3.92)

		5.35 (5.11−5.60)








TS was associated with improved in-hospital outcomes

Independently ambulatory at discharge

In-hospital mortality
T

Percent

40%
. N %
g
S 30% - v
>
& . . .
i i i
i i i
. . .
20% : : :
-
. . ! 5%
10% : [ ] ' ] ' ] ©
i i i
. . .
0% & T T T T T T T
2003 2005 2007 2009 2011 2013 2015 2017
Admission year

0% —

Pre-TS TS: Tsal TSl

u T T
2019 2021 2003

Race/ethnicity

—— Hispanic _—— Non-Hispanic Black —— Asian —— Non-Hispanic White

T T T T T T T t T
2005 2007 2009 2011 2013 2015 2017 2019 2021

Admission year
Race/ethnicity
—— Hispanic —— Non-Hispanic Black —— Asian —— Non-Hispanic White

Outcome TS Phase |

TS Phase Il

TS Phase lll

Adjusted OR (95% CI), Reference: Pre-TS of each race/ethnicity

Independent ambulation at discharge

Asian 1.48 (1.15-1.90) 1.72 (1.34-2.20) 1.86 (1.44-2.40) Biggest

Black 1.06 (0.95-1.17) 1.42 (1.28-1.57) 1.48 (1.33-1.65) Improvement
Hispanic 1.24 (1.06-1.45) 1.47 (1.26-1.72) 1.55 (1.32-1.82)

White 1.01 (0.97-1.06) 1.34 (1.27-1.40) 1.42 (1.34-1.49) Smallest
In-hospital mortality Improvement
Asian 1.00 (0.71-1.42) 0.81 (0.57-1.14) 0.72 (0.50-1.04)

Black 0.76 (0.65-0.90) 0.65 (0.55-0.77) 0.61 (0.51-0.73) Improved
Hispanic 0.83 (0.66-1.05) 0.74 (0.58-0.93) 0.68 (0.53-0.88)

White 0.89 (0.83-0.95) 0.76 (0.71-0.82) 0.69 (0.63-0.74)

1 3 Cleveland Clinic
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		Outcome

		TS Phase I

		TS Phase II

		TS Phase III 



		

		Adjusted OR (95% CI), Reference: Pre-TS of each race/ethnicity



		Independent ambulation at discharge

		



		Asian

		1.48 (1.15−1.90)

		1.72 (1.34−2.20)

		1.86 (1.44−2.40)



		Black

		1.06 (0.95−1.17)

		1.42 (1.28−1.57)

		1.48 (1.33−1.65)



		Hispanic

		1.24 (1.06−1.45)

		1.47 (1.26−1.72)

		1.55 (1.32−1.82)



		White

		1.01 (0.97−1.06)

		1.34 (1.27−1.40)

		1.42 (1.34−1.49)



		In-hospital mortality

		



		Asian

		1.00 (0.71−1.42)

		0.81 (0.57−1.14)

		0.72 (0.50−1.04)



		Black

		0.76 (0.65−0.90)

		0.65 (0.55−0.77)

		0.61 (0.51−0.73)



		Hispanic

		0.83 (0.66−1.05)

		0.74 (0.58−0.93)

		0.68 (0.53−0.88)



		White

		0.89 (0.83−0.95)

		0.76 (0.71−0.82)

		0.69 (0.63−0.74)








Disparity in Thrombolytic Treatment
Emerged after adjusting for patient/hospital factors

Black, Asian, and Hispanic Patients had lower odds of
--Receiving thrombolysis
--Being treated within guideline recommended DTN times

Odds of treatment with IV-tPA relative to Non-Hispanic White patients

Pre-TS TS:I TS:I TSI

Adjusted odds ratio

0.1

T
2003

T T T + T T + T T ; T
2005 2007 2009 2011 2013 2015 2017 2019 2021
Admission year

|Race/elhnicity — Hispanic —— Non-Hispanic Black —— Asian

Adjusting for demographics, med hx, adm char, hosp char

Adjusted odds ratio

Odds of DTN s60min relative to Non-Hispanic White patients

JPre-Ts  TS:I  TS:l TS|

.

04,

03

T T T i T T T i T T T T i T T
-06 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Admission year (2003-2006 collapsed)

[Race/ethnicity —— Hispanic —— Non-Hispanic Black —— Asian |

Adjusting for demographics, med hx, adm char, hosp char

1 3 Cleveland Clinic

143



Summary of Current Racial and Ethnic Disparities in
Thrombolytic Treatment

* Target: Stroke was associated with continuous improvement in
thrombolysis frequency, timeliness, and outcomes for all race and
ethnicities in GWTG-Stroke participating hospitals.

* Racial and ethnic disparities were not evident in unadjusted quality
metrics but emerged after risk adjustment.

* Black, Asian, and Hispanic patients are more likely to arrive at the
hospital after the 4.5-hour thrombolysis time window

1 3 Cleveland Clinic



What Should We Do Next?

* Further racial-ethnic health equity intervention should focus on

--Continued and improved pre-hospital culturally-tailored community
stroke education and readiness for each and all racial and ethnic
groups, especially non-White population

--Understanding and resolution of sources of slower post-arrival
decision-making among non-White patients

--Incorporation of risk adjusted quality measure reporting by race and
ethnicity

1 3 Cleveland Clinic



Rural-Urban Disparity in Stroke Care
Rural: 97% of US land, 66 million people, 1800 (35%) hospitals

Stroke incidence: 23-30% higher in rural areas than urban areas.

Rural stroke patients:-receive less thrombolytic treatment

-have higher case fatality than their urban counterparts.

Rural hospitals:-low operating margins,
-52% with negative margins.

-60% are Critical Access Hospitals

Rural hospitals:-shortage of stroke and quality expertise.

-the only resource for local residents to receive
timely acute stroke diagnosis, treatment, and preventions.

1 3 Cleveland Clinic



Meaningful Questions for Further Interventions
« Are the rural-urban disparities in thrombolytic utilization due to

|: delayed arrival-unable to arrive within 4.5 hrs due to long
transportation time or delayed 911 activation?
or

ll: rural hospitals not providing treatment?

« Are there gaps in rural hospitals in providing evidence-based
thrombolysis and secondary prevention treatments?

Stroke

ORIGINAL CONTRIBUTION

Rural Hospital Performance in Guideline-
Recommended Ischemic Stroke Thrombolysis,
Secondary Prevention, and Outcomes

Shumei Man®, MD, PhD; David Bruckman®, MS; Ken Uchino@®, MD; Bing Yu Chen®, MD; Jarrod E. Dalton, PhD;
Gregg C. Fonarow®, MD

1 3 Cleveland Clinic



Rural-Urban Patient and Hospital Characteristics

Rural hospital Urban hospital Std. Diff

N 31,492 661,347
Age, mean+SD 72+14 71+14 0.10
Female (%) 15772 (50.1) 328387 (49.6) 0.01
Race/Ethnicity

Asian 247 (0.8) 21647 (3.3) 0.18
Black 4158 (13.2) 124584 (18.8) 0.15
Hispanic 441 (1.4) 54263 (8.2) -0.32
Native American 174 (0.6) 2118 (0.3) 0.04
Pacific Islander 156 (0.5) 1664 (0.2) 0.04
White 25751 (81.8) 435545 (65.9) 0.37
Other/Unknown 565 (1.8) 21526 (3.2) 0.09
Arrival Information

Arrival via EMS 16520 (52.5) 389258 (58.9) 0.13
EMS pre-notification 10851 (34.5) 238907 (36.1) 0.17
Arrival during off-hours™ 15050 (47.8) 331840 (50.2) 0.05
Onset to Arrival, min 308 [90, 799] 240 [73, 742] 0.12
NIHSS 3[1,7] 31, 8] 0.08
Hospital Characteristics, n 378 1820 2198
Bed number

0-100 219 (57.9) 217 (11.9) 1.10

101-300 144 (38.1) 949 (52.2) 0.29
=301 15 (4.0) 654 (35.9) 0.87
Teaching Hospitals 29 (7.7) 614 (33.7) 0.68
Annual ischemic stroke volume 52 [26, 98] 168 [97, 259] 1.39
Annual IVT volume 7 [4, 13] 17 9, 30] 1.03
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Rural hospitals under-performed urban hospitals in
key thrombolysis metrics

Rural* Urban* Unadjusted Adjusted
n (%) n (%) OR (95% CI) p OR (95% CI) p
Proportion of patients 10,548 (46.6) 252,864 (51.9) 10.81 (0.79, 0.83) [<0.001 ]0.85 (0.83, 0.88) [<0.001
arrived within 4.5 hr
Proportion of patients 29,249 (92.9) (619,710 (93.7) |0.88 (0.84, 0.92) |<0.001 |0.92 (0.87, 0.96) |<0.001
arrived within 24 hr
Arrival by EMS 16,520 (52.5) |389,258 (59.1) |0.76 (0.74, 0.78) |<0.001 |0.63 (0.59, 0.67) (<0.001
IVT among patients 2,814 (26.5) (109,860 (43.2) (0.49 (0.47, 0.51) |<0.001 (0.64 (0.61, 0.66) (<0.001
arriving within 4.5 hr
DTN <30min 273 (9.7) 18,281 (16.6) [0.54 (0.47,0.61) [<0.001 [0.84 (0.73, 0.95) (0.008
DTN <45min 876 (31.1)  |49,201 (44.8) (0.56 (0.51, 0.60) |<0.001 [0.78 (0.72, 0.85) (<0.001
DTN <60min 1629 (57.9) (76,010 (69.2) |0.61 (0.57, 0.66) |<0.001 |0.81 (0.75,0.88) [<0.001
DTN >60min 1185 (42.1) (33,850 (30.8) |1.63 (1.51,1.76) |<0.001 |1.23 (1.14, 1.34) |<0.001
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Rural stroke centers under-performed urban stroke centers
in thrombolytic treatment
but exceeded rural non-stroke centers.

Hospital Arrival and Thrombolytic Treatment Metrics

Stroke Center Non-StrokeCenter  pyural Stroke Centervs

Adjusted Odds Ratio (95% CI)

Rural Stroke Center vs

Rural Urban Rural Urban Urban Stroke Center Rural Non-Stroke Center
Number of hospitals 81 966 297 854
IVT rates among onset-to-amrival<4.5hr  31.7 435 22.1 42.8 . -+
DTN<30min 102 16.8 9.1 16.5 — ——
|  DTN=45min 33.0 44.7 28.9 44.9 - ——
DTN=60min 61.6 69.4 534 69.0 -» ——
DTN >60min 384 30.6 46.6 31.0 Lo <+
Arrive by 2h/treat by 3hr 96.0 97.6 94.2 97.4 — T—
Arrive by 3.5hr/treat by 4.5hr 993 99.6 99.3 99.6 —_—
Thrombolytic Complications 3.7 34 4.1 3.6 4 — -+
Proportion of patients amrived within 4.5hr 48.0 52.0 45.6 51.8 . »
Proportion of patients amrived within 24hr 93.1 93.9 92.7 93.5 - <
[Arival by EMS 321 390 327 393 - - ]
% Among Eligible Patients : * * ' . . : . !
0 0.5 1 15 20 0.5 1 1.5 2 25 3
-— —
Worse at Rural Stroke Centers Better at Rural Stroke Centers
than Urban Stroke Center than Rural Non-Stroke Center
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Secondary stroke prevention metrics
rural non-stroke centers underperformed rural stroke
centers and urban stroke centers

. " ] Adjusted Odds Ratio (95% CI)
Secondary Prevention and Additional Metrics

Stroke Center ~ Non-Stroke Center Rural Stroke Centervs Rural Stroke Center vs
Rurmal TUiban Rural Urban Urban Stroke Center Rural Non-Stroke Center

Antithromboties<48hr of admission 978 972 956 974 | o— .

Venous thromboembolism prophylaxis 990 993  98.0 992 —— *

Antithromboties at discharge 992 993 976 993 o *

Anticoagulation for Afib/ Flutter 968 972 908 97.0 —Ho— -

Smoking Cessation 973 978 932 98.1 — -

Statin for LDL>100 mg/dl 973 983 942 98.0 - lo

Door-to-CT< 25min 520 522 503 528 ¢

NIHSS Documented 033 039 804 019 *

Defect-free care 780 810 647 79.7 ¢ *

Thrombectomy rate 12 6.2 0.02 58 * ¢

—

15 2 0 2 4 6 8 10 12 14 16 18 20 22
—

Better at Rural Stroke Centers
than Rural Non-Stroke Center

% Among Eligible Patients 0 0.5
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Patients at rural hospitals were less likely to be discharged
to inpatient rehabilitation facilities and more likely to skilled
nursing facilities

In-hospital Outcomes

Stroke Center

Adjusted Odds Ratio (95% CI)
Non-Stroke Center

Rural Stroke Centervs Rural Stroke Center vs
Rural ~ Urban Rural Urbanl  yrban Stroke Center Rural Non-Stroke Center
In-hospital Mortality 32 3.6 3.5 3.6 - —4—
In-hospital M ortality& hospice/palliative care 7.3 8.3 8.1 8.4 - -
Discharge toinpatient rehabilitation facility 18.2 224 17.0 19.6 . <
Discharge to skilled nursing facility 214 17.7 223 18.8 * >
Discharge to home 546 53.7 539 55.0 4 »
Ambulatory at dischaige 54.6 497 458 506 . * . -
Percentage (%) 0 0.5 1 150 0.5 1 15
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Targetable Rural-Urban Gaps in Stroke Care

* Patients arriving at rural hospitals within 4.5 hours received
thrombolytic treatment at only half the rate of patients at
urban hospitals.

* The speed of thrombolytic administration in rural stroke
centers are slower than urban stroke centers, but faster than
rural non-stroke centers.

* Rural non-stroke centers provide less secondary stroke
prevention treatment than rural stroke centers.

* Rural patients are less likely to be discharged to inpatient
rehabilitation facilities after acute ischemic stroke

* Gap remains in delayed hospital arrival (47% vs 52%).
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Further Interventions on Rural Hospitals

* Integrate existing rural hospitals into the regional and national
stroke networks with policy, staffing, and financial support but to
avoid unrealistic administrative burdens.

* Innovative strategies: e.g. telehealth, stroke center certification-
rural pathway, partnership with larger hospital networks.

* Focused efforts on helping rural hospitals in providing consistent
and timely evidence-based stroke care

* Supported quality improvement programs, e.g. AHA Rural
Initiative, to provide rural hospitals with no-cost access to GWTG
quality programs and data feedback--Target: Stroke Rural?
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Questions, Suggestions, and Collaborations?
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