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Overview

Imaging CRO (contract researchorganization) and Imaging core

laboratory, and Independentimage Review Committee (IIRC)

Experiencein Acute ischemic stroke

Summary & Recommendation



CRO

Companythat providesupport to thepharmaceuticabiotechnology,
andmedical devicendustries in the form of research

serviceputsourcean a contract basis

Imaging CRO: CRO for Imaging service in Research

Imaging core laboratory for Centralized imaging analysis

Independent Image Review Committee (IIRQ for Centralized reading
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Imaging CRO

P> Imaging support for multicenter clinical trials

Quantitative # @  Guidance for Industry

«Imaging protocol / charter Biomg‘:;eg;;‘% I e Endpornts
«Global standards Alliance
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Imaging
Service

«Post-processing
«Image analysis
«Central reading

Central Imaging Core Lab in clinical trials



CRO Team for multicenter trial
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Site core lab service Central core lab service

Investigator

Image Analyst
(Clinician)

Central Reader

(P ;, .
. + Coordinate imaging + Image protoco
Imaging CRC device & protocol - Site training/monitoring el ERA
- Image acquisition - Imaging data
- Data anonymizatiof management
& transfer - Image quality control
Radiology » Pre-study validatios » Central reading IT system
Department » Local reading - Regulation/SOP Manager
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Radiologist




A ASAN Image Metrics
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Medical Center

¥ 2
al 1 I%prowde
comprehensive imaging services in support of Clinical Trials
of new drugs and medical de.?vices.

In clinical trials, we support to continue efficient, quick and accurate clinical trials through integrated

consultantion and imaging support services from imaging protocol plan to analysis.
In clinical trials, we support to continue efficient, quick and accurate clinical trials ti

consultantion and imaging support services from imaging protocol plan to

O

Reliable Results

Reliable results by medical
imaging professionals

Rapid Results
Rapid results by web-based
process

High Quality
High quality with expertise
in the latest imaging

Standard Process

Global standardized process
for FDA

technique
Reliable Results Rapid Results

Reliable results by medical Rapid results by web-based
imaging professionals process

acts ‘|

ASAN Image Metr

Medical Center

High Quality
High quality with expertise
in the latest imaging
technique
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Our Services
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Imaging core lab

. European Cooperative Acute Stroke Study (ECASS, JAMA 1995), The National Institute of Neurological Disorders
and Stroke rt - PA Stroke Study Group (NINDS, NEJM 1995) IV alteplase
Randomized multicenter clinical trial noncontrast CT alteplase
rduxl O&Fxpbp | EEOOE £x b d OU Whénhéootiast
CT Safety parameters

. The European Atrial Fibrillation Trial Study Group (NEJM 1995): Nonrheumatic atrial fibrillation

Randomized multicenter clinical trial

rduxl O&Fxpb | EEOOE £x bdOU $&&O E

parameters noncontrast CT

. Low- molecular- weight Heparin for the treatment of acute ischemic stroke (NEJM 1995) : low -
molecular- weight Heparin Primary outcome Secondary
outcome low- molecular- weight Heparin ( : ) noncontrast
CT independent image review system

. The Multicenter Acute Stroke Trial - Europe Study Group (MAST - E, NEJM 1996):
IV streptokinase uxl OFxp | EEOOEAxPdOUUEOOE
noncontrast CT  Safety parameters . Independentimage review system

noncontrast CT



Imaging core lab

. ECASS Il (Lancet 1998): IV alteplase 6
noncontrast CT alteplase

rduxi OFxb |, EEOQOOE £x bd OU méanvarfast CT  Safety parameters

Noncontrast CT ,

. Phenylpropanolamine and the Risk of Hemorrhagic stroke (NEJM 2000): Phenylpropanolamine (
)  hemorrhagic stroke subarachnoid hemorrhage intracerebral
hemorrhage noncontrast CT
. Pravastatin therapy and the Risk of Stroke (NEJM 2000): Prevastatin  stroke risk
CT, MR, Angiography  Ischemic stroke, Hemorrhagic stroke

. The Desmoteplase in Acute Ischemic Stroke Trial (DIAS, Stroke 2005): Desmoteplase 9
DWI, TOF - MRA, FLAIR,PWI MR
outcome . Primary outcome PWI MRA
outcome DWI . DWI

FLAIR



Imaging core lab

9. Recombinant Activated Factor VII for Acute Intracerebral hemorrhage (NEJM 2005)

Recombinant Activated Factor VII Noncontrast CT
Primary outcome . Digital CT imaging core lab Neuroradiologist
Independent image review system Primary outcome

10. The Dose Escalation of Desmoteplase in Acute Stroke (DEDAS, Stroke 2006):
Desmoteplase 9 MRI  Primary efficacy endpoint
Safety endpoint noncontrast CT . DWI , MRA
, MR , Noncontrast CT

. Imaging corelab Independentimage review system

11. The Diffusion and Perfusion Imaging Evaluation for Understanding Stroke Evolution (DEFUSE, Ann Neurol 2006):
MRI profile DWI, DSC PWI, FLAIR, GRE, MRA,
T1- weighted imaging
12. The Echoplanar Imaging Thrombolytic Evaluation Trial (EPITHET, Lancet 2008): Alteplase 6
Primary endpoint
Primary endpoint DWI (baseline) T2 - weighted imaging (=FLAIR, 90 days after)
. PWI, MRA



Imaging core lab

13. The Factor Seven for Acute Hemorrhagic Stroke (FAST, NEJM 2008): Recombinant
activated factor VII Primary endpoint Noncontrast CT
14. DIAS Il (Lancet Neurol 2009): Desmoteplase 9
Secondary outcome CT MR . DWI  PWI
Secondary outcome DWI  noncontrast CT

MR CT angiography

Safety outcome Noncontrast . Imaging core lab
15. A Randomized Trial of Tenecteplase versus Alteplase for Acute Ischemic Stroke (NEJM 2012 ):
IV Tenecteplase CT angiography
CT perfusion . Primary outcome

Secondary outcome
Secondary imaging safety outcome . MR
GRE, FLAIR, DWI, PWI, MRA . Imaging core lab  Independent image review system

Commercial software



Imaging core lab & [IRC

20127 2018 Clinical trials for endovascular treatment in acute ischemic stroke

Trial nickname | Independent Reviewers Standardization aCT: MR
image review
and core

laboratory

Used Same imaging modality is encouraged to be used during folfow  131: 75

(63.6: 36.4 %)
DEFUSE 3 Used The baseline and followp imaging should be performed with 133:49
- DEFUSE 3 protocol, which is installed at all study sites. (73.1:26.9 %)
Used 3 Neuroradiologists
Used 2+1
Used 1 Neuroradiologist Nonenhancedthisect i on (O 2.5 mm) CT
THRACE Used 4 Neuroradiologists for CT and MR,

3 Interventional neuroradiologists for

SWIFT Used 2+1 Sponsor will collaborate with participating centers to evaluate an 189: 15
optimize the quality of imaging and image transfer. (92.6:7.4 %)
Used NECT and CTA protocols were presented. 13:54

(19.4: 80.6 % at 24 hours)
EXTEND-IA Used Neuroradiologist/Stroke neurologist The imaging protocols will follow current international consensus
- guidelines. Standard CT and MR protocols were presented.
Used Two neuroradiologists 24:94

(20 : 80 %)
Used MR RESCUE protocols were presented.
IMS Il Used 3 CT experts (including one
- neuroradiologist was mandatory)
SWIFT Used 2 neurointerventionalists It is preferred that whether CT or MR is taken at baseline, the sa
- imaging modality should be obtained at follo.
Used



Guidance

Clinical Trial Imaging
Endpoint Process
Standards

Guidance for Industry

U.S. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)
Center for Biologics Evaluation and Research (CBER)

April 2018
Clinical/Medical




Guidance

A. Choice of Imaging Modality

[f an imaging-based primary endpoint is chosen for a phase 3 trial, the choice of the imaging
modality (such as echocardiography versus single photon emission computerized tomography)
may prove to be an especially important consideration. Imaging modality upgrades and
malfunctions are sometimes unpredictable. Clinical sites may also experience unforeseen
limitations on the use of the modality or modality-specific imaging drugs and processes, such as
the interchange of certain contrast agents that may not affect typical diagnostic imaging but may
alter trial-specific quantitative imaging measures.

U Protocol setting: Survey, Site training, Site monitoring



Guidance

B. Is Centralized Image Interpretation Important for an Imaging-Based
Primary Endpoint?

In clinical trials, images are interpreted either at the clinical site or at a centralized facility that

As compared to site-based image interpretations in multicenter clinical trials, a centralized image
interpretation process may provide more verifiable and uniform reader training as well as
ongoing management of reader performance, helping to ensure quality control of the images and
the_interpretations and to decrease variability in image interpretations, leading to a more precise
estimate of treatment effect. Nevertheless, the overarching trial design features and the other
previously described features may justify the use of site-based imaging interpretations even in

large phase 3 multicenter clinical trials, so long as blinding of image interpretation to treatment
can be assured or bias is otherwise controlled.

medicine, little imaging acquisition or interpretation variability 1s anticipated, and potential

U Independent image review committee (IIRC)



Guidance

C. Should Image Interpretation Be Blinded to Clinical Data?

To determine whether image readers should be blinded to clinical information, sponsors should
have knowledge of the underlying clinical condition, an understanding of the precedent for the
use of imaging as a trial’s primary endpoint, and detailed insight into the trial’s unique image
interpretation procedures (such as a plan for sequential /ocked-read image interpretation where
an assessment cannot be altered versus an option for modification of prior image interpretations).
In certain disease conditions, readers also should be blinded to the 1image acquisition date and/or
knowledge of prior imaging observations. Again, we note that even if the image reader 1s aware
of individual-level clinical information_blinding to freatment assignment 1s almost always
critical.

U Independent image review committee (IIRC)



Guidance

D. How Often Should Imaging Evaluations Be Performed?

When a medical image serves as a trial’s primary endpoint, its timing and frequency of
ascertainment depends upon the underlying condition being studied, the feasibility of the
imaging schedule, and the overarching trial design features. For a trial using time point-based
1maging measures as a primary endpoint, the frequency of imaging evaluations should be the
same in all trial arms. Asymmetric imaging evaluation time points can introduce bias in the
treatment effect assessment. For a primary endpoint that uses a time-to-event analytical
approach, imaging evaluations should be performed at baseline and at sufficient frequency to
provide a reasonably precise measure of the time to the expected clinical event.

U Imaging core lab / lIRC



Guidance

E. How Soon After Acquisition Should Images Be Interpreted?

In diagnostic medical imaging practice, images typically are interpreted on site within several
hours following acquisition. In contrast, in_clinical trials using centralized imaging
interpretation, the interpretation may require a_longer time frame. Therefore, image
interpretation timing typically is more of a consideration when clinical trials use centralized
imaging interpretation. When planning a clinical trial that uses an imaging primary endpoint, the
turnaround time by a central image interpretation facility should be appropriate for the
anticipated trial design. For example, prompt image interpretation may be an important
consideration for trials that use centralized image interpretations as components of interim
analyses, which may occur when 1maging-based analyses are important to accommodate
prespecified sample size adjustment plans. Similarly, image interpretation expediency may
prove critical when centralized imaging interpretation is used to help control imaging quality; in
this situation, the centralized imaging readers or an appropriately prespecified centralized
imaging quality control process should promptly identify technical flaws that necessitate repeat
imaging of a subject. In other circumstances, interpretation of batches of randomized images at
specified intervals during a trial may be appropriate. Sponsors should consider the timeliness of
centralized image interpretation when developing a clinical trial protocol that uses an imaging-
based primary endpoint.

U Imaging core lab / IRC, Quality assurance/Quality control



Guidance

F. What Procedures Should Be Standardized for an Imaging-Based Clinical
Trial Primary Endpoint?

No single set of detailed imaging process standards is readily applicable to every clinical trial
because the trials differ in design and objectives. When usual medical practice imaging process
standards are acceptable in a trial, the plans for the use of such standards should be stated in the
clinical protocol. Determinations on what to standardize beyond these expectations should be
driven by consideration of the imaging processes that might introduce variability and inaccuracy
to the endpoint and by consideration of the other items outlined below. When determining the

U Standardization



Guidance: Standardization

Imaging modality availability and the modality’s technical performance variation across
trial sites

Performance features of the imaging modality at the trial sites or any other locations
where subjects may undergo imaging

ualifications of the imaging technologists and any special technological needs for the
trial

Proposed imaging measures’ reliance on_phantoms and/or calibration standards to ensure
consistency and imaging guality control among clinical sites

Any unique 1image acquisition features of the trial design, including subject positioning,
anatomical coverage of imaging, use of contrast, timing of imaging, importance of
subject sedation, and scanner settings for image acquisition

Image guality control standards, including those specifying the need for repeat imaging to
obtain interpretable images



Guidance: Standardization

Procedures for_imaging display and interpretation, including technical variations in_ reader
display stations

Nature of the primaryv endpoint image measurement, including the importance of training
image readers 1n trial-specific quantification methods

Extent that image archiving could be important to the trial’s conduct, monitoring, and
data auditing

Potential for imaging modality upgrades or modality failures, as well as the potential
variation in imaging drugs (such as contrast agents) across trial sites

Precedent for use of the imaging-based primary endpoint measure in investigational drug
development, especially previously observed imaging methodological problems



Imaging core lab

1. Protocol setting: Survey, Site training, Site monitoring
Standardization
Acquistion and transfering imaging data
Quality assurance/Quality control
2. Postprocessing
Imaging analysis

3. Central reading



Independent image review committee (IIRC)

. Reader 1 Independent reader
. Reader 2I Independent reader

. Moderator i Independent reader or Adjudicator

. Outside Reader 3 Consult or Evaluation
. Image review committe (IRC)

. Data & Safety monitoring board (DSMB)



Experience 1

Neuroprotective agent

1. Prospective, RandomizedDouble-blinded, Phase lla
2. 80 participants
3. Primary endpoint: CT

4. Secondary endpoint: SAE, mRS, sICH, NIHSS, Barthel index,

Death rate, major systemic bleeding rate
5. Exploratory endpoint: DWI, GRE

6. Imaging CRO & Imaging core lab & IIRC



Primary outcome

U Safety and Efficacy of Novel Neuroprotective agent

i rtPA NA 24 CT
(ECASS) | I

(Parenchymal hematoma)

A Consultant for appropriate imaging protocol and analysis for evaluation

of drug safety and efficacy



Secondary outcome

0 5 DWI
0 5 DWI
0 5 GRE

U GRE DWI




Consultant

1. Hemorrhagic transformation: BBB stabilizer A Prevent HT
1) Definition and classificationA ECASS (4 classification)
2) Imaging modality: CT & MR
3) MR: GRE (SWI vs GRE)

A The same imaging machine after Phantom
4) Measurement

A Quantitative In-house Software



Hemorrhagic transformation

U The most critical risk of tPA
u HT
V Autopsy: 381 71 %
V CT: 131 43 %
V Symptomatic: 0.6 20 %
V HI vs PH: 9 % vs 3 % (in large cohort)
U European Cooperative Acute Stroke Study (ECASS) in 1990s
U Parenchymal hematom8 poor clinical outcome

Zhang et al. Ann Transl Med 2014
Neeb et al. Cerebrovasc Dis Extra 201
ECASS |, I

Berger C et al. Stroke 2001



c:
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Hemorrhagic transformation

Predictors

Massive infarction

Gray matter (abundant collatergl reperfusion injury)

Afib & Embolism

NI HSS §
Hyperglycemia

TC & LDLC Z
PlateletZ

CollateralZ

Medication (tPA, warfarin)
Globuliny

Early CT signs

Albuminuria

Zhang et al. Ann Transl Med 2014



Hemorrhagic transformation

U Pathophysiology
V Unclear

V IschemiaA AT PA RlaK ATPase alteratiod cellular/metabolic
iImbalance”A BBB disruption

V IschemiaA strong inflammatiord distorting normal cerebrovascular

anatomy and physiolog impairment of autoregulatory capacity
V Recanalizationpredispose to blood extravasation

V tPA (neurotoxic?): degrade extracellular matrix integrity, BBB leakage...

Zhang et al. Ann Transl Med 2014



Hemorrhagic transformation
Classification

ECASS |, lI
Berger C et al. Stroke 2001



Hemorrhagic infarct type 1 (HI-1)

V Smallpetechiaealong the margins othe infarct

V Smaller than 10 mm

Berger C et al. Stroke 2001
Renou et al. Cerebrovasc Dis 2010
Neeb et al. Cerebrovasc Dis Extra 2013



Hemorrhagic infarct type 2 (HI-2)

V More confluent petechiaewithin the infarcted area

but withoutspaceoccupying effect

V >10 mm

Berger C et al. Stroke 2001
Renou et al. Cerebrovasc Dis 2010
Neeb et al. Cerebrovasc Dis Extra 2013



Parenchymal hematoma type 1 (PHL)

VHematoma n O 30 % of the I nfarcted a

with some slighspaceoccupying effect

V Round-shaped hypointensity (sometimes central hyperintensity)

Berger C et al. Stroke 2001
Renou et al. Cerebrovasc Dis 2010
Neeb et al. Cerebrovasc Dis Extra 2013



Parenchymal hematoma type 2 (PFR)

V Densehematoma > 30 % of the infarcted area
with substantial spac®ccupying effect
or as any hemorrhagic lesion outside th&farted area

V Round-shaped hypointensit{possiblecentral hyperintensity)
P i

Berger C et al. Stroke 2001
Renou et al. Cerebrovasc Dis 2010
Neeb et al. Cerebrovasc Dis Extra 2013



CT vs MR

Comparison of CT and Three MR Sequences for
Detecting and Categorizing Early (48 Hours)
Hemorrhagic Transformation in
Hyperacute Ischemic Stroke

1 U pW ard S h Ift Marie-Cécile Arnould, Cécile B. Grandin, André Peeters, Guy Cosnard, and Thierry P. Duprez

BACKGROUND AND PURPOSE: Our goal was to compare the sensitivity of CT and three MR
. . sequences in detecting and categorizing early (48 hours) hemorrhagic transformation (HT) in
2 Ove re Stl m atl O n Of P H hyperacute ischemic stroke.

" METHODS: Twenty-five consecutive patients with hyperacute ischemic stroke (<6 hours)
without MR signs of cerebral bleeding at admission were included. Twenty-one underwent
thrombolytic therapy. A standardized follow-up protocol, performed 48 hours after admission,

- 1: combined brain CT scan and MR examination (1.5 T) including fast spin-echo—fluid-attenuated
3 . Varl abl I Ity inversion recovery (FSE-FLAIR), echo-planar spin-echo (EPI-SE) T2-weighted, and EPI-gra-
dient-recalled echo (GRE) T2*-weighted sequences. Both CT scans and MR images were
obtained within as short a time span as possible between techniques (mean delay, 64 minutes).
CT scans and MR images were independently rated as negative or positive for bleeding and
(I nter - & I ntr a _) categorized for bleeding severity (five classes) by two blinded observers. Prevalence of positive
cases, intra- and interobserver agreement, and shifts in bleeding categorization between re-
spective modalities and sequences were assessed.

RESULTS: Twelve patients (48%) were rated positive for HT on the basis of findings of at least
one technique or sequence. From this subset of bleeding patients, seven (58%) had positive CT
findings, nine (75%) had positive FSE-FLAIR and EPI-SE T2-weighted findings, and 12 (100%) had
positive EPI-GRE T2*-weighted findings. CT had lower intra- and interobserver agreement for
positivity than did MR imaging. Among the seven patients with positive CT and MR findings, only
two had convergent ratings for bleeding category based on findings of two modalities. The five
remaining had upward grading from CT to MR, which varied according to pulse sequence.

CONCLUSION: MR imaging depicted more hemorrhages and had higher intra- and inter-
observer agreement than did CT. The EPI-GRE T2*-weighted sequence demonstrated highest
sensitivity. Equivocal upward shifts in bleeding categorization were observed from CT to MR
imaging and between MR images.

Arnould et al. AJNR 2004



Intra - and inter observer agreement

CT FSE-FLAIR EPI-SE T2 EPI-GRE T2*
Observer 1:
First session 6 9 9 12
Second session 6 9 11 12
Consensus 8 9 g 12
Intraobserver 1 kappa 0. 780702 1 (.834437 i
Observer 2:
First session 6 9 8 12
Second session 4 9 9 12
Consensus 4 9 8 12
Intracbserver 2 kappa 0.752475 1 0.911032 1
Interobserver consensus 7 9 g 12
Interobserver kappa 0.576271 1 (0.911032 i
Arnould et al. AJINR 2004
Kendall's coefficient of concordance (W)
overall (n = 6) residents (n=3) experts (n=3)
Bleeding categorization (HI-1, HI-2, PH-1, PH-2) 0.79 0.87 0.81
Distinction between HI and PH 0.82 0.91 0.82

Kendall’s coefficient of concordance (W) was determined for the bleeding categorization and the
distinction between HI and PH for all observers and for each group (3 residents and 3 experts). W values of
0.6-0.8 indicated a substantial and of 0.81-1 an almost perfect degree of agreement.

Neebet al. Cerebrovasc Dis Extra 201



Intra - and inter observer agreement

Interobserver Fleiss' k

CT T2*GRE DWI FLAIR FLAIR
DWI
T2*GRE
group 1 group 2 group 1 group 2 group 1 group 2 group 1 group 2 group 1
Bleeding 0.66 0.59 0.80 0.75 0.50 0.58 0.51 0.19 0.87
detection (0.43-0.82)  (0.39-0.77) (0.61-0.94) (0.57-0.90) (0.30-0.66)  (0.39-0.74) (0.32-0.67)  (0.02-0.37) (0.72-0.97)
Overall concorddnce
Simple k 0.54 0.48 0.63 0.58 0.39 0.47 0.35 0.22 0.53
(0.42-0.64)  (0.34-059) (0.50-0.76) (0.45-0.69) (0.26-0.52)  (0.36-0.58) (0.22-0.47)  (0.10-0.33) (0.41-0.63)
Weighted k | 0.70 0.68 0.74 0.75 0.54 0.66 0.55 0.42 0.74
(0.63-0.77)  (0.61-0.75) (0.66-0.82) (0.69-0.82) (0.45-0.62)  (0.59-0.73) (0.47-0.64)  (0.33-0.51) (0.68-0.80)
Bleeding categorjzation
HI1 0.60 0.42 0.34 0.42 0.25 0.34 -0.11 0.03 0.29
(0.40-0.77)  (0.20-0.60) (0.21-0.45) (0.19-0.62) (0.08-0.40)  (0.17-0.50)  (-0.17 to 0.06) (-0.10to 0.15)  (0.02-0.52)
HI2 0.50 0.44 0.56 0.47 0.31 0.38 0.32 0.31 0.33
(0.31-0.68)  (0.24-0.61) (0.38-0.73) (0.22-0.66) (0.12-0.49)  (0.18-0.57) (0.14-0.49)  (0.12-0.48) (0.17-0.49)
PH1 0.43 0.34 0.61 0.54 0.43 0.52 0.34 0.10 0.49
(0.23-0.62)  (0.10-054) (0.21-0.86) (0.30-0.73) (0.08-0.67)  (0.25-0.75) (0.08-0.57) (-0.11t00.33) (0.26-0.69)
PH2 0.41 0.87 0.82 0.77 0.85 0.58 0.55 0.64 0.66
(-0.03t00.78) (0.49-1.00) (0.38-1.00) (0.54-0.94) (-0.01 to 1.00) (0.18-0.87)  (-0.02 to 0.86) (0.23-0.89) (0.33-0.88)
Distinction 0.66 0.51 0.83 0.78 0.53 0.75 0.55 0.34 0.78
PH/HI (0.46-0.83)  (0.26-0.71) (0.62-0.96) (0.65-0.91) (0.26-0.73)  (0.57-0.89) (0.34-0.74)  (0.11-0.55) (0.63-0.92)

Renou et al. Cerebrovasc Dis 2010



HI 2

Confluent
petechiae

Arnould et al. AJNR 2004



HI 1

Extended debate

Spared tissue vs
petechial HT

PH 2

>30 %

Arnould et al. AJNR 2004



Consultant

2. Acute infarct
1) Definition : DWI restricted lesion
2) Presence or Absence
3) Anatomic location
4) Measurement: DWI (b1000 with ADC)

5) Semt automated In-house software



Consultant

3. New Iinfarct or recurred infarct
1) Definition

A New DWI restricted lesionson follow-up outsidethe region of the

acutely symptomatic lesion and which is not detected on initial DWI.

A Althoughnew DWI restriction occurs on followp image after no DWI
restriction on initial images, the lesion is definedNasNew infarction in

case of occurrence in the perfusion territory which is the same with initial

perfusion deficit



Consultant

3. New infarct or recurred infarct
2) Imaging modality: DWI
3) Measurement: The entire infarct core volume on F/U using khouse

analysis software



Consultant

4. Steneocclusion

1) Definition: Revascularization
2) Imaging modality: CTA, MRA
3) Scoring: mTICI



mTICI

Table 2: Varying definitions of TICI grades in the literature

Category

Definition

Grade 0

Grade 1

Grade 2

Grade 2a

Grade 2b

Grade 2¢

Grade 3

Grade 4

No flow

No canalization

Complete occlusion

No recanalization/reperfusion

Minimal recanalization (<<20%)

Minimal flow (very slow) without significant flow distal to the occlusion site

Limited or no reperfusion

Distal movement of thrombus without reperfusion

Perfusion past initial occlusion, but limited distal branch

Filling

Partial recanalization—recanalization of some but not all of the occluded
arteries

Incomplete recanalization/reperfusion

Near-normal flow, with flow distal to the occlusion but not filling the distal
branches normally

Perfusion of <50% of the MCA distribution

Partial filling of the entire vascular territory

Partial perfusion with incomplete distal filling of <<50% of expected territory

Partial filling of the entire vascular territory

Partial perfusion with incomplete distal branch filling of =50-99% of the
expected territory

Complete filling, but the filling is slower than normal

Perfusion of half or greater of the vascular distribution of the occluded artery

Near-complete perfusion without clearly visible thrombus but with delay in
contrast run-off

Full perfusion with filling of all distal branches, including M3, M4

Normal flow

Partial recanalization with >>50% reperfusion

Full perfusion with normal filling of distal branches in a normal hemodynamic
fashion

Complete recanalization/reperfusion

J.E.Fugatet a. AJNR 2013

Table 2. Modified Treatment in Cerebral Ischemia Scale

mTICI Grades Definitions
Grade 0 No perfusion
Grade 1 Antegrade reperfusion past the initial occlusion, but limited

Grade 2a

Grade 2b

Grade 3

distal branch filling with little or slow distal reperfusion

Antegrade reperfusion of less than half of the occluded target
artery previously ischemic territory (eg, in 1 major division of
the MCA and its territory)

Antegrade reperfusion of more than half of the previously
occluded target artery ischemic territory (eg, in 2 major
divisions of the MCA and their territories)

Complete antegrade reperfusion of the previously occluded
target artery ischemic territory, with absence of visualized
occlusion in all distal branches

MCA indicates middle cerebral artery; and mTICI, Modified Treatment in
Cerebral Ischemia Scale.

Osama O. Zaidat eil. Stroke 2013



Imaging CRO

1. Protocol setting: Survey &Site evaluation

CT ZE2EZ9| %4 5= 9H (Full protocol EH HE)

Protocol

Standard

CT 1 EH|(MBEsHEh

CT2 FH[(M& 6

CT3 EH|(E24H CT)

Hz=gH S ge2E g

Channel

Slice thickness

Display FOV (DFOV)

Matrix

Resolution

Table pitch

Kernal, Reconstruction

kVp, mAs, AEC

SIEMENS SOMATOM

Definition Edge

SIEMENS SOMATOM

Definition Edge

SIEMENS SOMATOM

Definition AS




Imaging CRO

1. Protocol setting: Survey &Site evaluation

e« MRDWI Z2ES9| #4 ZZ 9 (Full protocol €8 H5)

Protocol Standard MRI 1 EH|(S2 384 MRI 2 EH|(SS4 MR)
HEH 9 EdHod H - Siemens Magnetom Avanto Siemens Magnetom Avanto
Tesla
Caoil
FOV
Matrix
Resolution
TR
TE
Slice thickness
Gap thickness
B-value 3=




Imaging CRO

2. Standardization: Phantom (CT, DWI, GRE) with 3month interval

Discovery C1750 HD SVYSHgect]_scu A 125 ASAN MEDICAL CENTER
Ex: 4

ASAN MEDICAL CENTER
3230000022015110

Jan 06 2016
512

DFOV 25.0cn
STND

kv 120
#A 250

d 04.28, a 60.67m2
Large Body sd 03,50, a 60,482
10,00008/32i AVERAGE
Tilt: 0.0 B
1.0s 09:41:39




Imaging CRO

3. Site training: Imaging acquistion & transfer

4. Site monitoring: QC/QA



Brain CT

Channel 4 channel
Slice thickness 5 mm
Display FOV
20 - 25

(DFOV) em
Matrix 512 & 512
Resolution 10 line pairs / cm

: 2 Helical '
Table pitch (Helical scanning )

1 (Sequential scanning)

Kernal 2 FO U E AE WddomBendafion

2 EO U E AE GditingE (6@nGy
KvP, mAS, AEC KvP, mAS, Automatic exposure
control )




DWI

0
Caoil 8 ch Head coil NV coil
FOV 200 - 250 mm
Matrix 128 x 128
Resolution 2.0x 2.0mm 2
TR 2000 ms
TE 110 ms
Slice thickness 4- 6 mm
Gap thickness 0- 2 mm
Number of b - value 2

High b - value strength

700 _ 1200 s mm -2




12* GRE

Coail 8CH Head coil NV coil
FOV 200- 250mm

Matrix 128é 128

Resolution 208vrt dOO0O6

TR 500- 1000 ms

TE 16- 32ms

Slice thickness 4.0- 6.0mm

Gap thickness 0- 2.0mm

Average 1




Imaging CRO

A HEopea X CBiND 32,

Asan Medical Center

| KBoprse X CBiND .,

/' Asan Medical Center

C-BiND Protocol Number : o CT HHE: 17y

Phantom scanning guide v1.0 + MR ME{(DWI ™E, GRE ME): 27}

C-BiND, AloF 7j4t HO|2 o|o|& Mg

o] aSAEE it MEH 2 AU
|

AREl 1. 1)DWI #E, 2)GRE T E, 3)CT ™E

5. 22 20| =5 Y.

¢« WEO| 9T TS 510] Y Coil S Wyl HOZ FY UK Al
¢ WE WS(37102 Z0IE YAMS)7} 0| Cie| WO A KA.
o WE NCI0| ZHRIE NXMO| 2O|X ZOIEES UAINZ.

20N S TefOlEE 2t J|Be| protocolg WHELL

3)
* WY HAEES Suet Yo|of Coil 2 A8 MEIE &2 HIOE 252 7HsHA

* HAEES ST FH|Q Coil 2 C¥C2 3740 12| O]y WH Sge AS3Y

&5l FHH2E AL

A 2. 1)DWI #H, 2)GRE HH, 3)CT HE

Document File Nam L_ Phantom_Scanning_Guide
Version: 1.0
Version Date: 01-Apr-16
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Quality assurance/Quality control
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Image Transfer
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Quality Check
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Imaging core lab

5. Image analysis considering endpoints



Quantitative imaging analysis

1. Infarct core volume measurement

2. Hemorrhagic transformation volume measurement



Infarct core volume segmentation

A ECASS|, Il (JAMA 1995, Lancet 1998), ATLANTIS (JAMA 1999)

U CT (infarction £ hypodensity,hemorrhage or not)
u IV tPA beneficial? withiré hrs of the onset cftroke

U Try a time window of upto 6 hrg Fail

A DIAS (Desmoteplase In Acute ischemic Stroke phase I, Stroke 2005)

U MR (infarct lesion volume  DWI abnormality)

u IV Desmoteplase within 3 to 9 hrs improvestcome

A DEDAS (Dose Escalation study of Desmoteplase in Acute ischemic Stroke, Stroke 2006)
U MR (infarct lesion volume  DWI lesion)

U CT (hemorrhage for exclusion)

u IV Desmoteplase within 3 to 9 hrs improves outcome



Infarct core volume segmentation

A DIAS-2 (Desmoteplase In Acute ischemic Stroke phase lll, Lancet Neurol 2009)

U MR (infarct lesion volume  DWI abnormality ), CT

A DEFUSE (Diffuseion and Perfusion Imaging Evaluation for Understanding Stroke Evolution
Study, Ann Neurol 2006)

U MR (infarct lesion volume  DWI high SI + ADC confirm)

A EPITHET (Echoplanar Imaging Thrombolytic Evaluation Trial, Lancet Neurol 2008)

U MR (infarct lesion volume  DWI volume, no comment about ADC)

A DEFUSE 2 (Lancet Neurol 201-2)IRI can identify
U RAPID software

U MR (infarct lesion volume  less than ADC600x100° mm?/s)



T2WI

DWI




Bl berg et al. AINR 200:



Infarct core volume

(B.C.) who was not blinded to treatment. Regions of interest were

U DWI high SI o | ,
visual extent of the acute DWT (B1000 trace-weighted) lesion with
U ADC |OW S| reference to the apparent diffusion coefficient image to amu:l recions

U FLAIR high SI

U ADC pseudonormalization
A Infarction volume is measured based on DWI high Sl

with reference to ADC

Toshiyasu Ogata et al. Stroke 201.



Infarct core/Hemorrhage volume

Fle Edt Image Process Analze Pluging Window Help File Edit Image Process Analyze Plugins Window Help
clolcl@l - «[+/xa|a @] s« 4[5 ]~ > OO c[Ql <]« [+ [Ala[e|0] elsl 4]0 #] | [»
Freehand selections Freehand selections
09 muwm. x| Lt

Ahways O Top | Always On Top - :
B¢ Manager ROl Manager
Cloar Load ) Clear all Load Save
DWW SET OW1_SET

T2 FLAR SET T2 FLAIR SET
EM FLAR SUT EPI_FLAIR SET
ETL_FLAR SET ETL FLAIR SET
TR FLAR SET TR FLAIR SET
T2 AND b S8 T2 AND EPI SET
T2 AND ETL SET T2 AND ETL SET
T2 AND TR $6T T2 AND TR SET

ROt ewerie ROl Inverse

Rt Mo apure ALL ROI Measure ALL

RO Maasure Currert only RO! Measure Current only

Rogsatrabon Registration
Oray Gray
Deghtnesst.Cortrant Ao Brightness&Contrast Auto

HE10gWn Histogram

Winglow Syne

Windaw Sync

Datasharing.aim - aicro.com/ strokevolumetry



Independent image review committee (IIRC)

6. Central reading



Independent image review committee (IIRC)

1. Mock training ( ) : around 20 ~ 30 cases
1) Inter-observer agreement

2) Reliability

2. Reading ( )A Actually, Independent



Independent image review committee (IIRC)

(4 ' \




Independent image review committee (IIRC)

'19.34 mm




4

HI 2 PH1

A HI2?

Renouet al. Cerebrovascular Dis 2010



PH1 HI 2

A PH1/HI 2? HI 27

Renouet al. Cerebrovascular Dis 2010



PH 1 PH 2

A PH1?

Renouet al. Cerebrovascular Dis 2010



PH1 HI 2

HI 1 HI 1




Hemorrhagic infarct type 1 (i)

V Def.: Small petechiae along the margins of the infarc

V <1 cm (largest dimension)

V petechial hemorrhage:
A gyral, dotto-dot hemorrhage, cleft

V crowding (not confluent)




Hemorrhagic infarct type 2 (-R)

V Def.: More confluent petechiae within the infarcted

area but without spac@ccupying effect

VO 1cm (l argest di mensi on)
V petechial hemorrhage:
A gyral, dotto-dot hemorrhage, cleft

V confluent (not crowding)




Parenchymal hematoma type 1 (BH

VDef.: Hematoma in O 30

with some slight spaceccupying effect

V Hematoma (not gyral, not cleft, mass effect O1cm)

V HI type 2 , hematoma 3cm
V Midline shifting/Ventricular deformity (+)
V < 0.6 (largest dimension ratio)

A based on each plane with largest area of

hemorrhage/infarction




Parenchymal hematoma type 2 (H

V Def.: Dense hematoma > 30 % of the infarcted area jff
with substantial spac®ccupying effect

or as any hemorrhagic lesion outside the infarted ard

VO 0.6 (largest di mensi on

A based on each plane with largest area of

hemorrhage/infarction




Independent image review committee (IIRC)

| A B € D E F G H
1 Jung Jung Leo Leo Yoo Yoo
2 Baseline to F/U Overall Baseline to F/U Overall Baseline to F/U Overall
3 |AMC1 |NC PD CR->CR->CR->PD PD CR, CR, CR, PD PD
_ 4 |AMC 2 |Pseudoprogression PD CR-> PD -> CR? -> PD PD NC, PsP, CR, PD PD CRNE
5 |[AMC3  |Pseudoprogression PsP PsPD -> PsPD PD PsP, PsP PsP
6 [AMC4 INC PD NC -> NC -> PD PD NC, NC, PD PD
7 |AMCS5 INC NC CR->CR-> CR CR CR, CR CR CR
8 |amce [pD PD PsPD -> PsPD -> NC -> NC  NC PsP, PsP, NC, NC NC
1 AMC 7 INC or PD PD PD PD PD PD
10 [SNUBH 1 |PD PD PsPD -> PsPD vs PD? PD PsP, PD PD A BmF
11 [SNUBH 2 |Pseudoprogression PsP PsPD -> PD PD PsP, PsP PsP
12 [SNUBH 3 |Pseudoprogression PsP PD-> PD -> CR CR PsP, PsP, PD, CR CR A HHA F
13 |SNUBH 4 PR PsPD -> NC NC? (Baseline 223 1PsP, PD PD A A F
E SNUBH 5 |Pseudoprogression PD PsPD -> PsPD -> PSPD Psp PsP, PsP, PD PD * Ay F
15 |SNUBH 6 |Pseudoprogression PD PsPD -> PsPD -> PD PD PsP, PsP, PD PD x A F
16 [SNUBH 7 |PR PR PR -> PR -> PR PR PR, PR, PR PR
17 [SNUH 1 |Pseudoprogression PD PSPD -> PsPD -> PsPD -> PD PD PsP, PsP, PsP, PD PD A HA F
18 |SNUH 2 |Pseudoprogression PD PsPD -> PsPD -> PD PD PsP, PsP, PsP PsP A emF
E SNUH 3 |Pseudoprogression PD PsPD -> PsPD -> PsPD -> PD PD PsP, PsP, PD, PD PD * WY F
20 [SNUH 4 [Pseudoprogression  CR PsPD -> CR -> CR CR PsP, CR, CR CR Measural
21 [SNUH 5 |PD PD PsPD -> PsPD -> PD? PD PsP, PsP, PsP PsP A ERF
22 |SNUH 6 |PR (Baseline2 preCCRTNC PsPD -> PsPD -> PD PD PsP, PsP, PsP, PD PD A BW F
23 [SNUH 7 |Pseudoprogression-NC NC PsPD -> PsPD -> PsPD -> PsPLPsP PsP, PsP, PsP, PsP PsP =)
24
25 AMC1 CR > NC Postop. marginal enhancement= CR
26 AMC2 PsP > PD
27 CR > NC
28 AMC3  PsP > PD ? compared tc @< PsP
29 AMC5 CR > NC Postop. marginal enhancement= CR
30

31 |SNUBH 1 PsP-PD > PsP-PsP

32 SNUBH 2 psp-psp >PsP-PD

33 |[SNUBH 3 PsP-PsP-CR >

34 SNUBH 4 No baseline PsP-NC or PR > PD
35 |SNUBH 5 Two lesion, PsP-PsP-PD

37 SNUH 2 3@z PsP < PsP-PsP-PD
38 [SNUH 3  PsP-PsP-PD > PsP-PsP-PsP
39 SNUH 5 PreCCRTZ} Baseline, NC-NC-PD

40 7| = Baseline, ¥ PsP
41 SNUH 6 PreCCRT7} Baseline, NC-NC-NC
42 Postop.7} Baseline, @< PsP

43 [SNUH 7  PsP-PsP-PsP-NC



Independent image review committee (IIRC)

1. Pseudoprogression interval 6 months A CCRT termination )

Example: 2010- 03- 10 A 2010- 09- 10 progression, 2010 - 09- 09 pseudoprogression

2. Target lesion (1 cm )  nontarget (1 cm ) target
Nontarget lesion target nontarget
Target  nontarget , Target  Nontarget
3. RT field : RT field  surgical cavity, nonenhancing T2W high signal intensity
4. New lesion: CR recurrence  new lesion
5. Seeding (1cm nodular lesion )  nontarget

6. CR baseline lesion PD



eCRF (clinical report form)

U Outcomes
V Hemorrhagic transformation

V Infarction

ALE3} ofojr]

S& ojujof S TS &I Al Aol g
g ofolc] £7| 2 HZwS 27|
WS ABH FHL.

VES E-L TG ES B

O2hA|: +82-2-722-7275
o|m2: help@crscube.co.kr
SYAIZE: 2H 9A|~2S 6A|(E~T)

[ saeiD

Joinin | Forgot your password?




Primary outcome

U rtPA NA 24
Brain noncontrast CT
(ECASS) | I (Parenchymal

hematoma)




CT

IIRC(E1) Brain MRI and MRA Scan_DWI/ADC

1. Hemorrhagic transformation (yes/no)

New acute infarction

SHot 0’ 0|31 317]0) WHSIXIS EII0H0] FAI7| BIZLCHL(SS 57| 7ks)
910t T30 FUAL.

2. Hemorrhagic transformation grade

Parietal
Temporal
Occipital
Insula
Right Lesion Location Subcortical (Corona radiate /Internal capsule

V Hl type | T

Pons

/ Basal ganglia)

Medulla

Cerebellum

Frontal

Parietal
t e Temporal
Occipital
Insula
Left Lesion Location Subcortical (Corona radiate /Internal capsule / Basal ganglia)
Thalamus
Midbrain

V PH type |

IIRC(E1) Brain MRI and MRA Scan_GRE

V PH type Il

transformation of

HI type I
If yes, Hemorrhagic HI type II
transformation grade PH type I

PH type II



CT F/U

IIRC(E1) Brain MRI and MRA Scan_DWI/ADC

1. Hemorrhagic transformation (yes/no)

w acute infarction

z
o

B 37|0] WHSIXIS E7I5H0] FAI7| BHELCL(SS E7| 7t5)
910t T30 FUAL.

2. Hemorrhagic transformation grade

Parietal
Temporal
Occipital
Insula
Right Lesion Location Subcortical (Corona radiate /Internal capst

V Hl type | e

Pons
Medulla
Cerebellum

/ Basal ganglia)

poral
Occipital
Insula
Left Lesion Location Subcortical (Corona radiate /Internal capsule / Basal ganglia)
Thalamus
Midbrain

V PH type |

IIRC(E1) Brain MRI and MRA Scan_GRE

V PH type Il

transformation

V HI type I

HItypel
If yes, Hemorrhagic HI type II
transformation grade PH type I

PH type II



Secondary outcome

0 5 DWI
0 5 DWI
0 5 GRE

U GRE DWI



MR (DWI-baseline)

1. Acute infarction (yes/no)

2. Acuteinfarctionvolume (Software

IIRC(E1) Brain MRI and MRA Scan_DWI/ADC

v acute infarction

Right Lesion Location

Left Lesion Location

Frontal
Parietal
Temporal
Occipital
Insula
Subcortical (Corona radiate /Internal capsule / Basal ganglia)
Thalamus
Midbrain
Pons
Medulla
Cerebellum

Frontal

Parietal

Temporal

Occipital

Insula

Subcortical (Corona radiate /In
Thalamus

Midbrain

Pons

nal capsule / Basal ganglia)

Cerebellum

IIRC(E1) Brain MRI and MRA Scan_GRE

agic
transformation grade

HItypel
HI type IT
PH type I
PH type II



MR (DWI-F/U)

1. New acute infarction (yes/no)

2. Acuteinfarctionvolume (Software)

IIRC(E1) Brain MRI and MRA Scan_DWI/ADC

v acute infarction

SHot 0’ 0|31 317]0) WHSIXIS EII0H0] FAI7| BIZLCHL(SS 57| 7ks)
ME wish 29i0t HI|0H0] FAAL.

Frontal
Parietal
Temporal
Occipital
Insula

Right Lesion Location Subcortical (Corona radiate /Internal capsule / Basal ganglia)

Thalamus
Midbrain
Pons
Medulla
Cerebellum

Frontal
Parietal
Temporal
Occipital
Insula
Left Lesion Location Subcortical (Corona radiate /In
Thalamus
Midbrain
Pons

Cerebellum

IIRC(E1) Brain MRI and MRA Scan_GRE

HItypel
hagic HI type II
transformation grade PH type I

PH type II

nal capsule / Basal ganglia)



Secondary outcome

0 5 DWI
0 5 DWI
0 5 GRE

U GRE DWI




MR (GREbaseline)

1. Hemorrhagic transformation (yes/no)

IIRC(E1) Brain MRI and MRA Scan_DWI/ADC

2. Hemorrhagic transformation grade ... .

grot o’ 0| 517|0f HHAXIZ E7(5101 FA|7| BIEZLICL(Z S 87| 7ts)
ME s goiot F7|5t0] FUAQ.

V Hl type |

Temporal

Occipital
Insula

Right Lesion Location Subcortical (Corona radiate /Internal capsule / Basal ganglia)
Thalamus

V HI type |

V PH type |

Left Lesion Location Subcortical (Corona radiate /Internal capsule / B:
Thalam
Midbrain
Pons

@
0
4]

anglia)

V PH type |

IIRC(E1) Brain MRI and MRA Scan_GRE

3. Hemorrhage volume (Software) oo -

2
2

If yes, H
transformation grade PH type I

emorrhagic

PH type II



MR (GREF/U)

1. New hemorrhagic transformation (yes/no)

IIRC(E1) Brain MRI and MRA Scan_DWI/ADC

2. Hemorrhagic transformation grade ... .

grot o’ 0| 517|0f HHAXIZ E7(5101 FA|7| BIEZLICL(Z S 87| 7ts)
ME s goiot F7|5t0] FUAQ.

V Hl type |

Temporal

Occipital
Insula

Right Lesion Location Subcortical (Corona radiate /Internal capsule / Basal ganglia)
Thalamus

V HI type |

V PH type |

Left Lesion Location Subcortical (Corona radiate /Internal capsule / B:
Thalam
Midbrain
Pons

@
0
4]

anglia)

V PH type |

IIRC(E1) Brain MRI and MRA Scan_GRE

3. Hemorrhage volume (Software) oo -

2
2

If yes, H
transformation grade PH type I

emorrhagic

PH type II



Independent image review committee (IIRC)

1. Reader 1i Independent reader

2. Reader 2I Independent reader



Independent image review committee (IIRC)

3. Moderator i Independent reader



Independent image review committee (IIRC)

1. Outside Reader 3 External validation (German Radiologist)

2. Image review committe (IRC)



Image Review Flow

-

B

. . . ~ . |
Site Upl oadi ng e€RFbj ect 6s i mages P \whenimages are uploaded on
. i eCRE, alarm email will be sent to
Initial & follow-up Brain CT / MRI & MRA Imaging core lab
V.

Imaging core lab : Quality check within 48 hours from uploading images
- As to adequate images according to the Imaging protocol
- As to adequate full series images

C Result : Pass or Recheck

If Pass, alarm email will
be sent to IIRC members.

y

P
1st & 2 reviewers of IIRC will review the passed images

within 48 hours.

- Brain CT : for primary endpoint

- Brain MRI : for exploratory endpoint

N

If the result of two reviewers is the same,

alarm email will be sent to Imaging core

lab for calculating lesion volume.

T

Imaging core lab : Lesion volume calculation by automatic program

- -



Imaging CRO/Imaging core lab & IIRC

Protocol setting: Imaging protocol standard
. Standardization

Site training: Imaging acquistion & transfer
. Site monitoring: QC/QA

. Image analysis considering endpoints

. Central reading

N o g A~ W N B

. Report results

A Phase llb



Imaging CRO/Imaging core lab & IIRC

Protocol setting: Imaging protocol standard
. Standardization

Site training: Imaging acquistion & transfer
. Site monitoring: QC/QA

. Image analysis considering endpoints

. Central reading

N o g A~ W N B

. Report results

A Phase llb



Experience 2

Anti -coagulation

1. Prospective, RandomizedPhase Il
2. 68 participants
3. Primary endpoint: Recurred infarct on DWI

4. Secondary endpoint: Hemorrhagic transformation on GRE,
Recanalization on TOFMRA

5. Imaging CRO & Imaging core lab & IIRC with imaging consult



Experience 2

Anti -coagulation

1. (edoxaban) factor Xa ,

(Novel oral anticoagulants, NOAC)
factor Xa NOAC

; : (Early adminstration of

edoxaban after acute ischemic stroke in patients with non-valvular atrial fibrillation: a
randomized, multi-center, parallel-group trial (PILOT)

3.

4. Phase I



Experience 2

Anti -coagulation

5. : 3
6. 68 Participants
7. Primary endpoint: DWI (Recurred infarct 10-14 days after the onset)
8. Secondary endpoints
1) Imaging indexes: GRE (Hemorrhagic transformation), TOF-MRA (Recanalization)
2) Clinical indexes: NIHSS deterioration, mRS
9. Safety endpoints
1) Symptomatic ICH
2) Hemorrhage

10. Imaging CRO/Imaging core lab/lIRC



Experience 2

Consultant

1. New infarct or recurred infarct

1) Definition: New separate restricted lesions on foHapr diffusionweighted

imaging (DWI) outside the region of the acutely symptomatic lesion and whicl
IS not detected on initial DWI.

2) Classification: Local recurrent infarcts are defined as new lesions within the territory
of the initial perfusion deficit based on angiography and/or perfus&ghted imaging.
Distant recurrent infarcts are defined as new lesions outside the territory of the initial
perfusion deficit based on angiography and/or perfugierghtedimaging. Theinitial
perfusion is assessed primarily on angiography followed by perfugayhted imaging.



Experience 2

Consultant

1. New infarct or recurred infarct
2) Primary outcome A eCRF (Anatomic and Vascular territory)

3) DWI A Standardization (Phantom), Presence or absence, local or

distant, numbers

4) MeasurementhA Semi automated analysis iFnouse software



Experience 2

Consultant

2. Hemorrhagic transformation
1) Definition and classificationA ECASS
2) Secondary outcome
3) CT and MR A Discrepancy

4) MR: Standardization (SWI vs GRE) A Same imaging modality between
initial and F/U

5) MeasurementA Semi automated analysis irhouse software



Experience 2

Consultant

3. Infarct core
1) Definition or Criteria: b1000 after ADC correction
2) Secondary outcome
3) MR (DWI), ASPECT (X)
4) Measurement: DWI, (pinfarc core volume

5) Semi automated analysis knhouse software



Experience 2

Consultant

4. Steneocclusion
1) Definition: Recanalization
2) Secondary outcomes
3) MRA > CTA
4) Scoring:mAOL (MR RESCUE, ESCAPE)



Experience 2

Anti -coagulation

4. Steneocclusion
1) Definition: Recanalization
2) Secondary outcomes
3) MRA > CTA
4) Scoring:mAOL (MR RESCUE, ESCAPE)



