Development of New Stroke Critical Care Pathways

Jae-Kwan Cha
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After releasing five new trials regarding on efficacies of mechanical thrombectomy after acute ischemic stroke (AIS), the paradigm of
stroke care system has been shifting from using IV t-PA into efficient using mechanical thrombectomy. Through 5 recent trials we
should learn several lessons. Among them, it has been more focused on efficient the intra-hospital processing and pre-hospital notifi-
cation system for AlS. Although most stroke centers in Korea already have equipped with a delicate intra-hospital stroke code system,
it just remained one for using IV t-PA. Therefore, our stroke code system should extend into rapid preforming of mechanical
thrombectomy. For this purpose, we should set up detailed plans of pre-hospital transportation for suspected AIS patients. It should
be needed to building up comprehensive stroke centers. Comprehensive stroke centers should make efficient stroke networks to relay
suspected AIS patients from EMS into primary stroke centers and finally to transport to a comprehensive stroke center in cases of
those patients needed to perform mechanical thrombectomy. Safe and effective therapy in the community setting will be ensured by
certification programs, performance measurement, and data entry into registries.

In conclusion, stroke neurologists should be a coordinated role not only to set up effective intra-hospital stroke code system including
mechanical thrombectomy but also unique pre-hospital transportation system in regional comprehensive stroke centers.
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Fig 1. Algorithm for transport decisions according to stroke infrastructure
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Table 1. Summary of Data From the 5 Trials

Tiral NIHSS Range mRS 0-2 at 90d sICH Mortality
N LSN to

TICI Groin Device
IAT-+/CTL CTL  IAT  rtPA  2B/3 Mdn  CTL AT+  CIL AT+ Complications CTL  IAT+
MR CLEAN' 18 17
500 4oty (147 0% 5% 260 19%  33%  64%  7.7% Embol.13 2%  21%
233/267 (14-21) (14-22)
ESCAPE"™ . 16
315 12-20) (1300 6% 72% 200 29%  53%  27%  3.6% Perfor.1 19%  10%
165/150 (12-20) (13-20)
EXTEND IA"
70 1317 y00%  86% 210 40%  71% 6% 0% Pertf)orl'1 20% 9%
35/35 (9-19) (13-20 Embol.2
SWIFT PRIME " . -
196 98%  88% 224  36% 60% 3% 0% SAH4 2% 9%
98198 (13-19) (13-20)
REVASCAT'®
206 121719 1 2720 73%  66% 269 28%  44%  19%  1.9% ll;erkf)orl.Ss 16%  18%
103/103 (12-19) (14-20) mool.

CTL indicates control group; Embol, distal embolization; IAT+, intra-arterial thrombectomy on top of standard treatment including r-tPA; LSN,
time(minutes) from last seen normal to groin puncture in IAT+ group; Mdn, median; mRS 0-2 at 90d, modified Rankin Scale of 0-2 at 90days after
randomization; NIHSS, baseline National Institutes of Health Stroke Scale; Perfor, vessel perforation; r-tPA, patients in trial treated with recombinant
tissue-type plasminogen activator; REVASCAT, Randomized Trial of Revascularization With the Solitaire FR Device Versus Best Medical Therapy in the
Treatment of Acute Stroke Due to Anterior Circulation Large Vessel Occlusion Presenting Within Eight Hours of Symptom Onset; SAH, subarachnoid
hemorrhage; sICH(SITS), symptomatic intracerebral hemorrhage based on safe implementation of treatments in stroke criteria; and TICI 2b/3, patients
in IAT+ group achieving thrombolysis in cerebral infarction grade 2b or 3reperfusion.
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Table 2. Recommendation

N22 HEF Xz ALY Y

Recommendation

Rationale

—

. Updates to professional guidelines

2. Develop, or revise, EMS and strok can be diagnosed, rapidly
treated

3. Implementation of CT-angiography at PSCs and CSCs

4. Programs to facilitate rapid administrate of alteplase should
be maintained and strengthened

5. Participation in registries 5. Participation in registries

6. Feedback on quality of care using standardizes perfotmance
measures

7. Certification programs for thrombectomy-capable centers

New, clear evidence effectiveness with important systems implications

To ensure that patients with ischemic interhospital referral patterns with
alteplase if eligible, and then have access to thrombectomy. EMS policies will
need to be revised to determine the appropriate destination for patients when
> 1 level of strok care is available in a community, balancing time, distance, and
likely eligibility

Needed to determine eligibility for thrombectomy

All eligible patients should receive alreplase first

Nees to demonstrate similar Effectiveness in

Nees to demonstrate similar Effectiveness in community practice as in trials And
to identify disparities by age, race, sex, and geography

To facilitate local local, regional, and national quality improvement programs.
Feedback should be given to both prehospital

Unregulated proliferation of CSCs may produce many low-volume, relatively
inexperienced operators, and less desirable outcomes

CT indicates computed tomography; CSCs, comprehensive stroke center; EMS, emergency medical services; and PSCs, primary strok center.
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Table 3. Accuracy of the 3ISS, LAMS, RACE, and CPSSS in Comparison With PASS in Prediction of Large Artery Occlusion in the

Entire Study Population

AUC*  CP  Sensitivity  Specificity Auc’ 0dds Ratio PPV NPV LR+ LR-
AssO5% Y 074 (0.4(;»5(?.53) (0.901'-9593) (0.706-78.73) (9.4131-'15200) (0.7(11.»707.80) (0.706-707.79) 5.3%—271.28) (0.501'-551.58)
LAMS(95% C) - 074 > (0.5(11.»507.60) (0.8%?;85) (0.609.—700.72) (5.767.?82.06) (o.s%»6569) (0.706—708.80) (3.133'-53992) (0.4053.55)
RACE(5% C) 078 = (0.5%—5362) (0.8(2?0§87) (0.701'-702.74) (7.3?113.40) (0.6%—7(?.72) (0.7%—709.81) (0.72—1;81) (0.4%551)
CPsss(o5% Cl)  0.76 = (o.s%i?ez) (0.8%—806.87) (0.701'-7574) (7.122?2.10) (0.6%?.72) (0.7%—709.81) (3.2;4)1?60) (0.405%(?52)
PASS(95% C) 075 = (0.601'?51.67) (0.801.—803.85) (0.705-7;75) (7.3??830) (0.7%%7.83) (0.709?&70) (3.33é-7f18) (0.406?03.47)

95% Cl indicates 95% confidence interval; 3Lss, 3-Item Stroke Scale; AUC, area under rhe curve;CP, cut point (optimal); CPSSS, Cincinnati Prehospital
Strok Severity Scale; LAMS, LosAngles Motor Scale;LR+, positive likehood ratio; LR-,negative likehood ratio; NPV, negative predictive; PASS,
Prehospital Acute Strok Severity Scale; PPV, positive predictive value; and RACE, Rapid Arterial Occulusion Evaluation Scale.

*Qverall accuracy.
fAccuracy at cut point

Table 4. Performance measures for stroke center

Measure Title

Accitional Description

Amercan Heart Assosiation/American Stroke Association”

Percentage of ischemic stroke patients seen within 6 h who have
endovascular recanalization performed or was considered not to be
appropriate Median time from arrival to start of tretment

Percentage for whom there is doucumentation of a 90-day Mrs Score
The Joint Commission Comprehensive Strok Center Program’'

Median time to revascularization

TICI post-treatment reperfusion grade

A reason should be documented if an endovascular procedure was not
perfomed

Revascularization defined as time of first infusion of Iytic or first pass of
mechanical device

Multisociety Consensus Quality Improvement Guidelines for Intra-Arterial Therapy®

Nees to demonstrate similar Effectiveness in
Indication for treatment

Door to puncture

Pucture time to revascularization
Recanalization/reperfusion

Post-procedure CT/MR
SICH

Clinical outcome

To facilitate local local, regional, and national quality improvement
progra>>90% should meet institutional selection criteria

>75% should have door-to puncture <2 h

>50% with TIMI grade 2 or TIC| grade 2a whthin 90 min
>60% with TIMI grade 2 or TICI grade 2/3 within 90 min

>90% should have brain CT or MR within 36 h after procedure
>12% should have SICH
>30% should have Mrs 0-2 at 90 days

CT indicates computed tomography; MRI, magnetic resonance image; Mrs, modified Rankin scale; SICH, symptomatic intractanial hemorrhage; TICI,
Thrombolysis in Cerebral Infarction; and TIMI, Thrombolysis in Myocardial Infarction.
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