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Inpatient Service Demand
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Thrombolysis Therapy Is now a
Standard Care 1n Acute Stroke

NICE guidelines

8.1.2 RECOMMENDATIONS Class I Recommendations

1. Intravenous rtPA (0.9 mg/ke, maximum dose 90 mg) is
recommended for selected patients who may be treated
within 3 hours of onset of ischemic stroke (Class 1.

- Level of Evidence A). Physicians should review the

marketing authorisation. (Alteplase TA122 2007)" criteria outlined in Table 11 (which are modeled on

those used in the NINDS trial) to determine the eliei-
hility of the patient. A recommended regimen for
The NEW ENGLAN D observation and treatment of the patient is described in
Table 12. This recommendation has not changed from
JO URNAL Of MEDICINE previous statements. st
1. Besides bleeding complications, physicians should be
aware of the potential side effect of angioedema that
may cause partial airway obstruction (Class 1. Level of

Thrombolysis with Alteplase 3 to 4.5 Hours Evidence C). This recommendation has been added since

after Acute Ischemic Stroke the previous guidelines.

plase is recommended for the treatment of acute ischaemic stroke when used by
physicians trained and experienced in the management of acute stroke. It should only be
administered in centres with facilities that enable it to be used in full accordance with its

ESTABLISHED IN 1812 SEPTEMBER 25, 2008 VOL. 359 NO. 13

(Stroke. 2007:38:1655-1711.)

AHA/ASA Guideline
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Adjusted odds ratio

The earlier the delivery, the better the outcome

Pooled analysis of individual patient data (n=2775) from 6 trials of i.v. alteplase vs placebo
showed that the effective treatment window may extend to 4.5 hours

OR

Time Interval from onset of symptoms to treatment initiation [min]

Hacke et al. Lancet 2004; 363: 768—74

Estimated Pace of Neural Circuitry Loss in Typical Large Vessel, Supratentorial
Acute Ischemic Stroke

Neurons Lost Synapses Lost Myelinated Fibers Lost ~ Accelerated Aging

Per Stroke 1.2 billion 8.3 trillion 7140 km/4470 miles 36y

Per Hour 120 million 830 billion 714 km/447 miles 36y
Per Minute 1.9 million 14 billion 12 km/7.5 miles 3.1 wk
Per Second 32 000 230 million 200 meters/218 yards 87 h




An expedited stroke triage pathway: the key to
o' ¢ shortening the door-to-needle time in delivery of
thrombolysis

Alexander YL Lau #/E#4
Yannie OY Soo ERBMR Objectives To assess time management of stroke thrombolysis triage and

functional antcamec in natiente recsiving recamhinant ticcie

Colin A Graham
NK Woo #H7k54 . e o
A W e o w11~ A Isstroke thrombolysis safe and efficacious in Hong

Howan Leung #ZEE A RT T € L+ E ?
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Thomas W Leung £2H Thomas WH Leun

Lawrence KS Won (o553 Journal of Clinical Neuroscience

Objective To investigate the safety and efficacy of stroke thrombolysis in a
local hospital.

Contents lists available at SciVerse ScienceDirect

journal homepage: www.elsevier.com/locate/jocn

Key words

Brain ischemia; Emergency medical Ch nlcal Study
services; Recombinant proteins: Stroke;
Iissue plasminogen activator

Intravenous alteplase for Chinese patients with stroke with borderline-eligibility

Hong Kong Med J 2010;16:455-62

Prince of Wales Hospital, Shatin, Hong Alexander Y.L. Lau*, Edward H.C. Wong, Thomas W. Leung, Vincent C.T. Mok, Ka Sing Wong

Kong:
Department of -‘_;;‘““i'“ ‘:f‘d Division of Neurology, Department of Medicine and Therapeutics, Chinese University of Hong Kong Prince of Wales Hospital 9/F, Clinical Sciences Building Shatin,
AYL Lau, “,,ct":,’f:,:f : New Territories, Hong Kong
YOY Soo, ME, Chll, FHKAM { Medicine]
EHC Wong, ME, ChB, FHKAM (Medicine)
H Leung, MB. BS, FHKAM (Medicine
AYY Chan, mg, chn, MRcr

LWC Au, MB, ChB, MECP ARTICLE INFO ABSTRACT

Artide history: Lack of efficacy and safety data among Chinese patients with stroke have attributed to the slow develop-
Received 18 January 2012 ment of stroke thrombalysis as standard-of-care. We examined a retrospective cohort of 57 patients who
Accepted 27 January 2012 received intravenous alteplase for acute ischemic stroke to identify predictors of outcome, including age,
s stroke severity, onset-to-treatment time, and early ischemic changes on brain CT scan. Overall, the mean
National Institute of Health Stroke Scale (NIHSS) score was 15.7 and the mean onset-to-treatment time
K”-"w”'_dsf 7 was 142 minutes. Twenty-nine (51%) patients had a favorable outcome with modified Rankin Scale (mRS)
::.:;[:J:::)‘\L score of <2 at three mqnths. Ten (17.5%) patients were deceased at three months. Four (7%) patients
Thrombolysis developed symptomatic intracranial hemorrhage (sICH). For patients aged >80 years (n = 18), five (28%)
7 achieved favorable outcome, six (33%) were deceased at three months and three (17%) had sICH. Progno-

sis was worst for patients with NIHSS score >25 (n =5); one (20%) was dependent (mRS 4) and the other

four (80%) were deceased. Multivariate analysis found that the Alberta Stroke Program Early CT Score

(ASPECTS) was associated with favorable outcome {odds ratio [OR] 1.8, 95% confidence interval [Cl]

Hong Kong Med ] 2( 1.1-3.0), and mortality (OR 0.5, 95% CI 0.3-0.9). Our findings showed advanced age and severe stroke
were associated with less favorable outcome in Chinese patients receiving intravenous alteplase,

ASPECTS can be used reliably to identify patients at risk of poor outcomes. Further studies are warranted.

£ 2012 Published by Elsevier Ltd.

Brain ischemia; Hong Kong: St
plasminogen activator; '1
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The Medico-legal Quagmire

Fallure to use tPA (70%)

Malpractice
Delayed and Misdiagnosis
Bleeding Complications

Expert Witness Testimony



ASU care in HA hospitals

e :14 hospitals with ASU Care

18 DCDs Boundary

{1 Hong Kong East

Around acute I Hong Kong West
- Kowloon Central

stfroke beds among I Kowioon East

all clusters B Kowtoon West
© New Termories East
© New Termtories West




Acute Stroke Unit

A designated facility with skilled
professionals.

Stroke neurologist, stroke nurse,
physiotherapist, speech therapist,
occupational therapist and rehabilitation
physician.

ASU care Is based on standardized stroke
orders and integrated stroke pathways.

Effective in reducing morbidity and
mortality of stroke




Flow Chart for IV rtPA treatment for Acute Ischemic Stroke
Drasion of Neurology, Depanment of Medicng, Pnnce of Wales Hospital.

T
Logistic Hurdles

v

ALE colleagues :
- Urgent CT brain in AED.
- Inform Newologist & Stroke Nurse. Fatent cedaded ot

- Hstix, Urgent blood tests, ECG, CXR. ::jr::?: . Patient admitiad

Trace platelet count and coagulation profile through A&E as routine O n -S i te y Team Ap p roaC h .

resulls.
Newologist:

« Check inclusion and exclusion criteria. N I 1 t / P h 1~ d N

e B TG0 i st eurologists/FnysicClans an urses
CTA/perfusion if possible. ]

« Discuss with family and provide Treatment (Journal of Stroke and Cerebrovascular Diseases 2008;17:23-25)
infoemation sheet to patientirelatives. Obtain
consent for treatment.

Stroke Nurse:

« NIHSS rating, escort patient and confirm

blood results.

Inter-departmental and inter-hospital
collaboration: A&E, Radiology,
Nelogssnd ke e Preare and Surt ¥ Neurology, ASU/ICU

rtPA in AAD. Control BP. Consult ASUACU for
admission. Escort patient to ASUACU with stroke
nurse,
ASE nurse: o A
« Fill in the Admussion Note and Admission NINDS Rec  Time

Order o with it bme CC (stroke): Implement standardized

Door (o Dodor

service across 7 clusters

Asuiacy Door io CT read
:regggigx and BP monitoring according to Do i Draternt SO
Stable patients 24 hours after rtPA therapy can
be transferred to ASUimedical ward.

[arget imnes wil nar fe xcheyodin g
@sesbu mprsonl a reasombie
ool




Doctors

@

Nurses

Paramedics



Heterogeneous disease
Specialist-led/coordinated service
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Stroke/tPA Nurse
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r'tPA thrombolyisis call

Stroke nursing role

1.Rapid response (arrive ED < 5 min)
2.Clarify onset time, perform NIHSS and
other assessment
3.Triage (check inclusion & exclusion
criteria)

4.Coordination; investigation & people
5.Preparation, drug administration,
escort; observation and subsequent

care

Nurses received stroke training by April 2012

PRCC stroke Master degree stroke Hyper-acute Management
(1997-2012) (2006-2012) (2010-2012)




Defining the roles for each team-mate:

Team-in-charge

1) Arrive with stroke nurse/NS

2) Confirm diagnosis and verify stroke onset time

3) Rate ASPECTS and HAT scores

4) Determine eligibility for tPA

5) Recruit team-mate(s) for assistance 1f patient eligible

Team Work |

6) Written documentation for pros and cons of tPA for that particular patient

7) Informed consent from patient/family
8) Supervise other team-mates during tPA delivery

Stroke nurse/Stroke Nursing Specialist

1)
2)
3)
4)
)
0)
7)
§)
9)

Arrive with the team-in-charge, and tPA box in hand
Immediate NIHSS, and report to the team-in-charge
Book CT/CTA/CT perfusion

Report BP every 3 minutes

Send urgent blood specimens to lab directly

1)
2)
3)
1)

3)
6)
7)

1ate

Recruited by team-in-charge when patient eligible

Take blood for urgent CBP, R/LFT, spot glucose, INR/PT/APTT and X-match
Set one 18G angiocatheter on each forearm

Prepare tPA. and give the bolus dose based on estimation of patient’s body weight
after Foley confirmed in-situ

Record and document initiation time and dose in patient’s file

Ensure smooth infusion of tPA until completion

See family/relative once as team representative after tPA delivery

Second Supporting Team-mate

Assist transfer of patient

Foley’s catheter insertion

Set up micro-dripset and rate of infusion

Escort patient from A&E until arrival at ASU/ICU

1)
2)

3)
4)
S)
6)
7)

Recruited by team-in-charge when patient eligible

Check past medical history from CMS (including drugs and previous blood tests
results) and report to team-mates

Detailed physical exam before tPA (especially CT and bleeding svmptoms and signs)
Prepare and initiate labetalol infusion if hypertension

Ensure urinary catheter in-situ before tPA

Liaise with ASU/ICU for admission

Monitor neurological status during tPA delivery until arrival at ASU/ICU




Prince of Wales Hospital Thrombolysis for Acute Stroke
Department of Medicine and Therapeutics Stroke nurse check list during nonworking hours

Division of Neurology Page 1 of 7

Accountability

Thrombolysis for Acute Ischaemic Stroke

Stroke Nurse Check List for Thrombolysis Triage During Nonworking Hours (e S p fo r th e

Document Number: PWH/NEURO-P-TPAS- V1.1 Effective Date: 26" March 2012

Prepared by Approved by
Dr. Yannie Soo, AC. DOMT. Prof. Thomas Leung, Associate Professor, DOMT
Miss Venus Hui, RN, DOMT.

1. Objectives

1.1. To facilitate Stroke Nurse in prompt and safe delivery

Prince of Wales Hospital Thrombolysis for Acute Stroke
of thrombolytic therapy for acute ischaemic stroke R e ooy
) . s i Department of Medicine and Therapeutics ow Lhart During NOonworking Hours
patients during nonworking hours. Patien P P
Division of Neurology Page 1 0of 4

2. Scope

Thrombolysis for Acute Ischaemic Stroke

2.1. Patients who present to PWH AED with suspected . )
AED Flow Chart During Nonworking Hours

stroke within 2.5 hours of symptom onset during non-working hours (i.e. 5:30 to 8

day during weekend and holidays) when thrombolysis service is available. Document Number: PWH/NEURO-P-TPAS9- V1.0 Effective Date: 26" March 2012
2.2. Thrombolytic therapy is now available from 8 am to 8 pm during weekdays. Starting Prepared by Approved by
. . . Dr. Yannie Soo, AC. DOMT. Prof. Thomas Leung, Associate Professor,
hour will be extended gradually to 24 hours daily from Monday to Friday. Please ch DOMT

thrombolytic therapy with AED or ASU if necessary.
2.3. Potential patients for thrombolysis should be triaged as category |l patients in HDU ¢ 1. Objectives

2.4. Stroke nurse should be informed if the patient fulfils all the preliminary screening cril 1.1. To facilitate AED in early identification and prompt referral of stroke patients who may benefit from

thrombolytic therapy.
2. Scope of Service

2.1. Patients who present to PWH AED with suspected stroke within 2.5 hours of symptom onset during non-

working hours (i.e. 5:30 pm to 8 pm during weekdays and all day during weekend and holidays) when

P rOtO CO I - d r i Ve n thrombolysis service is available.

2.2. Thrombolytic therapy is now available from 8 am to 8 pm during weekdays. Starting from 26" March
2012, service hour will be extended gradually to 24 hours daily during weekdays. Please check the
availability of thrombolytic therapy with AED or ASU if necessary.

2.3. Potential patients for thrombolysis should be triaged as category |l patients in HDU or R room.

2.4. Stroke nurse should be informed if the patient fulfils all the preliminary screening criteria for TPA in AED.



Bringing life to these protocols:
Exposure, Intensive training and seminars
Examination and Certification

GCP: clear written documentation
Discussions, Reviews and Audit

Autonomy and self-actualization
Career pathway for stroke nurses
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New Territories East Cluster '

Faculty Of Medicine

. The Chinese University Of Hong Kong

Joint Chinese University of Hong Kong-New Territories East Cluster
Clinical Research Ethics Committee
BEEPNARE-AERERE BARTRGE REERY

Flat 3C, Block B, Staff Quarters, Prince of Wales Hospital, Shatin, HK
Tel : (852) 2632 3935 /2144 5926 Fax : (852) 2646 6653 Website : http://www.crec.cuhk.edu.hk

To:  Dr. Thomas Wai Hong LEUNG (Principal Investigator)
Dept. of Medicine & Therapeutics
Prince of Wales Hospital

Ethics Approval of Research Protocol

CREC Ref. No.: CRE-2011.471
Date of Approval: 01 November 2011*

Study Title: The symbiosis of neuro-interventionists: from parallel practice to
interdisciplinary patient care

Investigator(s): Thomas Wai Hong LEUNG, Simon C. H. YU, George K.C. WONG, Deyond
Y.W. SIU and Annie L.C. CHAN

Certificate of Completion

This is to certify that

Leung Shuk Fong, Cecilia

has completed the

In house training and Clinical Assessment
on

Thrombolysis for Acute Ischaemic Stroke

held on
<24 Nov 2012 to 30 Jan 2012>

organised by

Prince of Wales Hospital
Acute Stroke Unit
New Territories East Cluster

(This Training is equivalent to5 CNE points.)
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Emergency

= .
€ ‘ = ;
v '/l‘_‘_o
AlCHHIE

Z dm | B

B ||

# m L

| i

%

Radiology P



Median A&E to CT Brain time

Institution HKEC HKWC @ . TEC B NTWC m HA

KPI: Pre-admission CT



IV Thrombolysis







Aplain CT

Thalamus



Consideration before Thrombolysis
A Complex Decision...

Benefit of Thrombolysis

“Premorbid functional status
Risk of ICH related to TPA or reperfusion injury:

“Onset time . .
Underlying risk factors for ICH from PMH (e.g. prior

- - ICH, AVM, aneurysm, recent invasive procedure or
StrOke Severlty trauma etc)
“Area of Penumbra (potentially DM
Blood pressure at presentation
Salvag_eable area from CT /MR Extensive early infarct on CT/MRI (e.g. > 1/3 MCA)
perfusmn) ? particularly during the 3-4.5 hr time window)

*Presence of thrombus in proximal
large arterial trunk (particularly ICA ,
MCA)?

Reference:

SICH following thrombolytic therapy for acute ischaemic stroke: A review of the risk factors. Cerebrovasc Dis
2007:24:1-10

Haemorrhagic transformation in acute ischemic stroke following thrombolysis therapy: classification, pathogenesis
and risk factors. Postgrad med. J. 2008;84;361-367

The HAT Score: A simple grading scale for predicting hemorrhage after thrombolysis. Neurology 2008;71;1417-1423
Extent of Early Ischemic Changes on CT before Thrombolysis. Prognostic Value of the Alberta stroke Program Early
CT Score in ECAS Il. Stroke 2006;37:973-978






Telemedicine




A Computer-aided Mobile System for

Prompt Assessment of Stroke Patients:

A pilot study of telemedicine in NTEC
(COMPASS study)

HBETHER

HOSPITAL
AUTHORITY
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q POILYTECHNIC UNIVERSITY
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Secure Mobile imaging system for 24 hr tPA
Polytechnic University

CT send image to
PolyU

| o telemedicine

server directly

Secure Token

EEpr——

HA firewall

PWH PACS network

PACS server

4

ePR Image PolyU
Distribution Telemedicine

Server _
Will prompt User

for login password
and security code
to login



COMPASS Study

Stroke patient in

PWH AED Acute Stroke Unit in PWH

Potential TPA Candidates | |'\0‘£_—_-L.——* !;

Videoconference
(Mobile Phone)

ePR
Images with ID
Up to 30 mins

3G or Wifi both available
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Calculation for IV -PA

P [ - -
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Figure 2. Diagnostic and treatment data display and orders (A and B), including timeframe display (C).

Future Directions
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Extended use of tPA —
Intra-arterial Thrombolysis

tissue
plasminoger
activater




Neuro-1imaging tools In practice

LightSpeedll SYSSGEQG_OCO At

Ex: 20477

So1 2

oM S25. 48 F 80 Be76481

In: 10 - Doy Jan 01 192)
Feb 12 200

proy 22 o 3 H

SOFT/I

R !
1 1l
1 ]
0 |
¥ /
KV 140
wA 170
ltead
5.000mn/2: 16 row
rile: s9.0 e e et L T bl Ll
2.0s 11:53:47
wAnn 7% or
eV -3

"01-Jan-27, F, 807

5241 PM
002 IMA 7 120




RIFNERTE

4

A7 RHREENSRS

/
) % '®
' 4\ OeSA R

ETERE
CETE L

AR F]9-9-95R M
KE  SRPR%




