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Executive Summary

The scope of this document is to present the proposed ‘Clinical Evaluation Guidelines’
regarding the new AtheroRisk carotid ultrasound video database, which has been under
development, along with the involved partners in the AtheroRisk Consortium. Below, we
describe the guidelines followed to acquire reliable CUS videos, accompanied by the
appropriate patient information, while respecting patient data privacy, with all
corresponding patient- and researcher-targeting written forms included.

Acronyms

Acronym Definition

ACSRS The Asymptomatic Carotid Stenosis and Risk of Stroke

AS Asymptomatic
CuUs Carotid Ultrasound
CuUT Cyprus University of Technology
CYENS Cyprus Centre of Excellence
DB Database
Pl Principal Investigator
SY Symptomatic
VSDC Vascular Screening and Diagnostic Center
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1. Introduction

A vital part of the AtheroRisk Project is the development of a prospective carotid
ultrasound (CUS) video Database (DB), to accumulate data from patients with
Asymptomatic (AS) and Symptomatic (SY) atherosclerotic plaques. Apart from the
opportunity to analyze and understand each case per se, the Consortium researchers
expect to identify and prevent carotid plaque AS to SY transitioning. This DB will serve as
a follow up of the patients who will deliver their consent to participate in the project.

The current document describes the desired DB structure for AtheroRisk, along with the
workflow to achieve this, and encloses the following: a. a well-defined protocol with CUS
video acquisition guidelines destined for the doctors and cardiologists who participate in
the project as data providers, b. a confidentiality agreement document, targeting the
AtheroRisk researchers who will utilize and work with the CUS data, c. the patient written
consent form, and d. the patient information sheet that should accompany a new
patient’s CUS video. Figure 1 depicts the flow of actions required between all the involved
parties to achieve reliable new CUS video acquisition to build the DB for AtheroRisk.

[E

AtheroRisk Pl

Group of Researchers

Vascular Surgeon

Data Providers
Support Users

C

Highly Experienced

Support User Patient Info Sheet

B

Figure 1. AtheroRisk database building workflow. A. The Pl requests a set of
CUS data acquisition guidelines, B. a highly experienced vascular surgeon
develops a well-controlled protocol, and C. the data providers involved in
the project deliver the new data, along with the patient information and
written consent, adhering to the expert's guidelines. CUS: Carotid
Ultrasound, Info: Information, PI: Principal Investigator.

2. Carotid Ultrasound Imaging Expertise
Multiple researchers in the AtheroRisk Consortium (from VSDC, the Cyprus University of
Technology, CUT and the Cyprus Centre of Excellence, CYENS) have been studying
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carotid atherosclerosis for at least 15 years, with established collaborations with Professor
Andrew Nicolaides, a vascular surgeon and director of the Vascular Screening and
Diagnostic Center (VSDC) in Cyprus, who is highly experienced in cardiovascular and
carotid atherosclerosis diseases and stroke prevention, has also played a central role in
guiding the development of previous CUS image DBs, in terms of data acquisition and
quality control, such as the ACSRS [1] DB. Professor Nicolaides is also the active carotid
atherosclerosis expert for AtheroRisk, providing guidance, in all levels necessary, to
complete a new AtheroRisk prospective DB, expected to reach 160 new CUS patient
videos (80 AS and 80 SY).

The relevant processes in this direction are part of Task 5.1 (“Evaluation Strategy of
Platform and Quality control Criteria”), in Work Package 5 (WP5), and are explained in the
following sections. As Task 5.1 is also subject to the overall project’s quality control frame,
the certain material described in the Section 1 is also provided in “D1.1 AtheroRisk Quality
Assurance Plan”.

2.1 AtheroRisk Data Acquisition Protocol

In the context of Task 5.1, Professor Nicolaides and the VSDC medical team of the project
have defined, in detail, the clinical evaluation strategy, including the identification and
clinical criteria of cases. The evaluation strategy protocols and methodology for collecting
data are prescribed, below. Table 1 tabulates all the steps the AtheroRisk data providers

are advised to follow when capturing new CUS videos.

Table 1. AtheroRisk carotid ultrasound video acquisition protocol.

Step | Process/Aspect Guideline
. Acquisition will be on a maximum dynamic range which ensures the greatest
1 Image acquisition range ) ) )
possible display of gray scale values and hence texture detail.
2 Persistence and video Persistence will be set on low and frame rate on high, ensuring good temporal
frame rate resolution.
- . The time gain compensation curve (TGC) sloping through the tissues will be
ime gain - .
. . positioned vertically through the lumen of the vessel because the ultrasound
3 compensation curve ) ) o
(TGC) beam is not attenuated as it passes through blood. This will ensure that the
adventitia of the anterior and posterior walls have similar brightness.
The overall gain will be adjusted to give optimum image quality. This will be
achieved by adjustment of the gain control to minimize but not abolish noise.
The gain will be turned down such that noise is abolished, and then it will be
4 Gain control gradually turned up, until some noise appears in the lumen. This will ensure that
the gain will not be reduced too much to lose low-intensity features in the
plague, and that there will be a black area without noise, in the lumen to be used
for normalization.
. A linear post-processing curve will be used. In the absence of a linear curve, the
5 Post-processing curve ) .
one closest to linear will be used.
CUS beam and patient ) )
6 o The ultrasound beam will be at 90 degrees (angle) to the arterial wall.
position
. The minimum depth will be used so that the plaque occupies a large part of the
7 Capturing depth .
image.
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The position of the probe will be adjusted so that adventitia adjacent to the
8 Position of the probe plaque will be clearly visible as a hyperechoic band that can be used for pixel
intensity normalization.

CUS: Carotid Ultrasound.

The quality of the acquired videos and data is centrally controlled by VSDC. The protocol
given above is also applied and tested through the ACSRS study. It will be applied
throughout the study by inspection and feedback information (see Figure 1) on how to
improve the quality of images, initially after the first 3 videos, then after the next 3 videos

and subsequently after every 10 videos from each center.

2.2 Carotid Ultrasound Equipment and Image Quality

Since the beginning of the project, the Principal Investigator (PI) at CUT in collaboration
with the Cyprus American Medical Center (AMC) and the Medical School at the University
of Athens (UoA) have established regular interactions, with new CUS patient videos
flowing in the AtheroRisk DB. Currently, there have already new 30 CUS videos and image
seguences.

It isimportant to mention that the two Medical Centres involved, provide data in different
formats, ‘mov’ for videos and Digital Imaging and Communications in Medicine (DICOM)
for image sequences. In all cases, measures are taken to acquire data such that the video
frames per second (fps) will not be lower than 40.

Regarding image acquisition quality, the utilized CUS machines are some of the latest

ones in the market, most manufactured after 2013.

2.3 Informing experts about the data acquisition protocol

To ensure that the AtheroRisk data providers will strictly adhere to the defined CUS data
acquisition protocol, there has been an initial meeting, organized by the PI, where the
VSDC team offered a real-time explanation of the guidelines to AtheroRisk data providers
that participated, where the latter ones had the opportunity to ask questions and gain a

deeper insight in valuable details.

3. Patient Consent and Information Sheet

To proceed with the accumulation of new data for the AtheroRisk DB, we first need
patients’ written consent. The work carried out during the AtheroRisk Project adheres to
strict ethical standards in relation to the patient’s privacy, confidentiality, and consent. In
Appendix I, we provide the patient consent form for patients whose data will be utilized
in this project. This form is distributed by the Cyprus National Bioethics Committee
(CNBC), where the committee informs the individuals, who would agree to participate in
a study, about their rights and obligations, for instance: a) in what extent they have been
informed about the study in which their health data will be utilized, and b) the participant
giving consent is informed that in case they decide to withdraw their consent, their
therapeutical process will not be affected.
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Undoubtedly, the newly acquired CUS videos alone cannot be of great help if not
accompanied by a proper file documenting the patient’s health status and other critical
information, such as carotid atherosclerosis symptoms or past events, cardiovascular
diseases, age and gender, and the number of the cardiac cycles recorder, but also which
of the steps in the predefined data acquisition protocol could or could not be completed
(mostly because of the patient-originated incapabilities during video capturing process,
such as respiration). The VSDC medical team designed a “Patient Information Sheet” (see

Appendix Il) that data providers should fill in, when capturing a new CUS patient video.

4. AtheroRisk Prospective Database

During the AtheroRisk Project, there has been a proposed number of new CUS videos to
be acquired (total 160,80 AS and 80 SY new cases). The Pl in CUT has undertaken the DB
development, following anonymization for each patient. Every person in the AtheroRisk
project, who will treat patient data has signed a file that was created by the “Data
Protection Officer” of Cyprus University of Technology (see Appendix IlI).

To prepare a complete and valuable DB, specific information needs to be extracted (see
Table 2) for each of the CUS videos. It is expected that with all the possible data available
per patient, the researchers in the project will secure more robust stroke risk stratification

computational models for the AtheroRisk application.

Table 2. Number and nature of data per patient in the AtheroRisk database.
# | Source Material/Method

1 CUS video or image sequences | Colored video, grayscale video.

Video capturing date, age, gender, blood pressure, past
2 Patient Information Sheet related events, number of cardiaccycles in the video, AS or SY,
Medical Centre, Machine Information

Cardiac systole- and diastole-
8 ! ,y I Extracted by the Pl using the methodology described in [2].
related video frames

Carotid plaque area manual
4 ,p < Delivered by the VSCD medical team.
annotations

5. Conclusions

The AtheroRisk prospective DB is under development and actively controlled by the VSDC
team as planned, while it is expected that the final total number of new videos will surpass
the 160 videos.
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Appendix |

Patient written consent form

Acronym: Evtumo EEBKO3

ENTYMNA ZYIKATAGEZIHX
YIO CGUHMETOXN O€ EPEUVNTIKO TTPOYPAMHA
(Ta évtutra atroTeAoUvVTal GUVOAIKE aTrd ........ oeNidEG)
TiTAog Tou MPoypaPPATOG OTO OTT0i0 KOAEIOTE VO CUUUETAOYXETE

270 £VTUTTO AQUTO divovTal £ENYNOEIG OE ATTAR Kal KATAVONTr YAWOOO OXETIKA PE TO TI ¢nTEiTal aTTd €046 R/Kail TI Ba cupBei o€ €04G, Qv
OUMQWVACETE VO CUPUETAOXETE OTO TIPOYPAUUA:

Meprypd@ovTal 0TT010I8ATIOTE KivOUVOI PTTOPET VA UTTAPEOUV 1) TaAQITTWPIa TTOU TUXOV Ba UTTOCTEITE ATTO TNV CUPMETOXH 0ag OTO
TTPOYPANQ.

Emegnyeital pe kaBe AetrTopépeia o106 1 TTo101 Ba €xouv TTPOORacn oTa dedopéva TToU Gag aPopoUV Kal Ba TTpoKUYouUV attd To
TPOYPAPHA TTOU B0 GUPPETAOXETE f/Kal GAAO UAIKO/Sedopéva TTou €BeAOVTIKG Ba BWOETE yIa TO TIPOYPAPMA.

Aiveral n xpovikn Tepiodog yia Tnv oTroia o1 uTTelBuvol Tou TTpoypdupaTog Ba £xouv TTpOofaan oTig TTANPoPopiEg f/kal UAIKS oag
agpopd.

Emegnyeital To Ti eueAmaToUv va pdbouv o1 utrelBUVOI TOU TIPOYPAUHATOG Oav aTroTEAETUA Kal TNG OIKAG 0AG CUPHETOXNG.

AiveTal pia ekTipnon yia 1o 6QEAOG TTOU PTTOPET VA UTTAPEE! yia TOUG EPEUVNTEG /KAl XpNUATod4TEG auTOU TOU TTPOYPAUHATOG.

Agv TTPETTEI VO OUPUETAOXETE, EGV BEV ETMIOUPEITE A EGV £XETE OTTOIOUOBATTOTE EVOOIAOHOUG TTOU APOPOUV Tr) CUUHETOXH OOG
OTO TTPOYPAUHA.

Edv amro@acioeTe va GUPPETAOKETE, TIPETTEI VO AVAPEPETE EQV EiXOTE CUPHETATKEI O OTTOI08MNTTOTE AAAO TTPOYPANUA £PEUVAG PECT
oToug TeAeuTaioug 12 pAveg.

Edv amropacioeTe va pnv oupPETAOXETE Kal €ioTe aoBevig, n BepaTtreia oag dev Ba eTTnpeaaTei aTTd TNV ATIOPACK 0OG.

EioTte eAe0BepOI VO ATTOCUPETE OTTOIOBNTTOTE OTIYUN EOEIG ETTIOUMEITE TN OCUYKATABED YIO TNV CUMPETOXH OGS OTO
TTPOYPAHHO.

Edv giote aoBevng, N ammépaon oag va atrooUpETe TNV OUYKATAOE0N 00G, dev Ba €€l OTTOIECOATIOTE EMTITWOEIG OTN BepaTieia oag.
Mpérrel 6Aeg o1 oeAideg TwV EVTUTIWY CUYKATAOEONG VO PEPOUV TO OVOUATETTWVUHO Kal TRV UTTOYPaPH 0ag.

Emotnuovikég vrevfuvog tov Tpoypduporog 6to 0moio KaAEioTe Vo GVUUETACYETE

Enifeto: ‘Ovopo:

Yrnoypaen: Hpepopnvio:

Xpovikn} dudpketo Tov [poypaupatog:

Aidete ovykatdfeom yio Tov 0VTO 60G 1 Y10 KATolo GALO GTopo;

Edv mo méve aravticate yuo kGmowov GAo, TOTE SMCETE AETTOUEPELES KOL TO OVOLLOL TOV.

Epotnon NAI 1 OXI

ZUTANPOGOTE T EVTLTIO GLYKOTADESNG £0€iG TTPOGMTIKE,

Tovg tekevtaiovg 12 piveg £XeTe GLUUETAGYEL € OTOOINTOTE GARO EPELVINTIKO TTPOYPOLLLLOL
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AwBdoate kon katordfate Tic TAnpoopicc Yo acOeveic f/kar ebsghoviéc

Eiyate v gukoipio vo poTtioete poToels kot vo ouintioete to Ipodypappa;

AdOMKav IKOvOTomTIKES OmOVINGELS Kot EENYNOELS 6TO TUYOV EPOTIHATH GO,

KotolaBaivere 011 pmopeite vo arocvpbeite and to mpdypopp, émote OéleTE;

KotohaBaivete 011, v amocvpheite, dev eivar avaykaio vo ddceTe 0molecdmote ENYMOELS Lo TNV ATdOQACT) TOV THPOTE;

(T acOeveic) katalaPaivete Ott, £dv amocvpbeite, dev o vTapEovy emmTOGELS 6TV TVYXOV Depaneio TovL TaipveTe 1 TOL
umopei vo Thpete PEAMMOVTIKE,

ZUPQOVEITE VO GOPPETAGYETE GTO TPOYPOPPAL;

Me mo16v vevBuvo wAoate;

Enifeto: ‘Ovopa:

Y moypagn: Hpepounvio:

ZOvTopun TEPypaP Tov TPoypaupatog (Srdkacisg Kot okomdg).

Aemropépeieg Tov T Oo {nndei /kan 1t Oa cvpPel oTovg cVUPETEYOVTES 6TO TIPOYpaUNa

AenTOPEPEIEG TG YPNUATOIOTNONG TOV EPELVNTIKOD TPOYPGUIATOS

AenTOpEPELEG OTOIOVINTOTE KIVOVVMY 0V THavOV voL vdpEovy 1 Todour@pio: 7oL TVYOV B0 VITOGTOVY Ol GUUUETEXOVTEG GTO TPOYPOYUOL.

AEMTOUEPEIES Y10. TO TTOLEG TANPOPOPIEG 1/Kon TL VAIKO B GLALEYEL GTOL TAOIG 0L TOV TPOYPALUATOS, TOL0G/TOt0L Bar oV TPOGRacT GE T
KOl Y10 TOGO XPOVIKO S1AGTNHOL.

OIIOY IZXYEI, MEAAONTIKH AITOOHKEYXH KAI XPHXH BIOAOI'TKQN AEITMATOQN KAI ITPOXQINIKQN
AEAOMENQN:
IMapokolovE CNUEOGTE KoL VIOYPAYTE gite aploTepd gite de&id

Extd6 amd 100G 6K0TOVG TOV TopOVTOG TPOYPauIatos mov fa dlopkécel | Extog amd toug 6komong g nopodoag HeAETNS Tov o Stopkécet
.. (poVIOL e XPOVIOL

Amodéyopar Ommg: |:| Agv amodéyopar Omg: |:|

Y moypagn: Y moypagn:

o Prodoyikd pov detypato (Tapewakd enypicpota i cdio } DNA) kot yevetued dedopéva 1ov mov Bo puAdcsovtot 6To
.................................................................................................................... VO UTopovy va Kpatndovv népav TV
VOV KoL v opomon0ovy o€ perrovrikéc peréTeg aob TpdTa eykpOel katt TéTowo amd v EOvik) Emtponn BionOknig
Kvnpov (EEBK) HETA 0l GyeTIcd mrnpa avavscocsng POG TV EEBK om6 tov vredfuvo epevuvti Tov mopovTog TpoypaupaTos.
KatohaBaive 611 Oépata eumotentikdTnTog 0o I6YHoVY TAVIOTE.

Enifeto: ‘Ovopa:

Y moypagn: Huepounvia:

Ye mepintmon mov avakelveOovv véeg TAnpogopies mov emmpedlovv dueca v vyeia oag Ba OEhate vo TAnpopopndeite;

NAI OXI AEN MITOPQNA AITOPAZIZQ TQPA, NA EPQTHOQ EK NEOY EOOXZON YITAPZEI

ANAT'KH

Aentopépeteg yo To oo dedopéva Ho TPOKHYOLV Yol GOG GTA TAAIGLY TOV TPOYPALLOTOG Kot Tow0g/Totot Ba éxovy TPOGPacn o€ aVTA Kot yio
OGO YPOVIKO S1doTNUOL.

Enifeto: ‘Ovopa:
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Y moypapn: Huepounvia:

AVoPEVOLEVO OQENOG Y10l TOVG GULLETEOVTES

Avapevopevo 6Qehog yior epevvnTEG 1Y/Ko XPMUATOSOTEG

AenTOPEPELEG GVVONKMV TEPUATIGHOY 1) TPOWPNG SIKOTNG TOV EPEVVITIKOD TPOYPAUUATOS.

Xdpog Kat xpovikn didpketa pOAaEng dedopévav 1/kat Brodoykdv derypdtmy mov Bo Aneboldy 6To0 TAAIGL0 TOV TPOYPELHITOG

Enifeto: ‘Ovopo:

Yrnoypaon: Huepopnvio:

[eprypopn do8cacidv xeipiopol dedopévov n/kot Podoykdv detypudtov cuppetexdviov mov o omocvpOovv amd ) perétn Tpw v
0AOKANPOGT TNG.

ITApn otoyeio entkovmviag kKot 061 aTOUOL 6TO 0TOI0 O GLUUETEYOVTEG HTOPOVV VoL VTTOBEALOLY Tapdmova 1) KatayyeAieg Tov apopoHv To
TPOYPOULOL GTO OTIOI0 GUUUETEYOVV.

ITANpn ooy Ein emkovmviog kot B£6M 0TOHOV GTO 0TOI0 01 GVUUETEXOVTEG HTOPOLY Vo omevBfuVOODY Y10l TEPIGG OTEPES TANPOPOPiEG 1
SIEVKPIVIGELS Y10L TO EPEVVINTIKO TPOYPOLLLLOL.

Enifero: ‘Ovopa:

Y moypagn: Huepounvio:
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Appendix Il

____________________________________________________________________

ATHERORISK PROJECT
Patient Information Sheet

i
' MEDICAL CENTER:
iUItrasound Equipment Used:
i Referring Doctor:

i Date of Scan:

: Patient Name: Sex: Date of Birth:

' Reason Scan was Requested: Date of scan:
iSide: Left Carotid _. Right Carotid __

| Year of above event: [ 1 [ 11 1

| Year of above event: [ ] [ 1 1 1
; Asymptomatic:
1

i Blood Pressure (right arm) at the end of the scan (lying down):

1 Video Obtained (15 cardiac cycles) Colour [ ]
:Video Obtained (15 cardiac cycles) Grayscale [ ]

1

i Please attach photocopy of Ultrasound Report (No Images)

1

i Please email this form and Videos to .......c.ccceveeerererercnerescoeressee saee sanaens

Appendix Il

Confidentiality Agreement

AHAQZH EMNIZTEYTIKOTHTAZ

' Symptoms: Stroke TIA AF —  Vertebrobasilar _

! Other: Coronary artery disease (angina, MI, stent, CABG) _~ AAA . Int.Claud _

AtheroRisk

______

MEAAT , WG epyalopevn/og , poithiTpia/ng

oTo Texvohoyikod MavemoTAipio Kutrpou Kal wg £xwv/ouoa Tpdofaon oe:

[ @uoiké apyeio Tou Tuipatog HAekTpoAdywv Mnxavikwyv, Mnxavikwy YTToAoyIoTWVY Kal

MAnpo@opikng/ epyacTthpio HAekTpovikng Yyeiag Tou dvw Opyaviopou Kal

O nAekTpoviké apxeio Tou Turiuatog Tou TuAuaTog / EpyacTtnpiou HAekTpoAdywv Mnxavikwy,

Mnyxavikwv YToAoyioTwv Kai NAnpo@opikig/ epyacTtipio HAekTpovikng Yyeiag Tou avw Opyaviouou

Me Tnv TTapoUoa dnAwvw utreuduva OTI:

13
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1. AvoAapBavw va TNpw aTTOAUTN EXEMUBEIO OXETIKA PE TIG TTANPOPOPIEG i UAIKO i TTpoowTTikG dedopéva TTou Ba
TePIEABOUV €16 yvwon pou ota TTAaicia TngG emmegepyaaiag. MNa 1N dAAwoN auTth, WG EPTTIOTEUTIKO KAl ATTOPPNTO
Bewpeital kGBe oToIxXEio, TEXVIKA TTANpo@opia, dedopéva (TT.X. 1aTpIKG Oedopéva, IATPIKEG EIKOVEG Kal video
UTTEPAX WV, 1aTPIKEG €IKOVEG MRI, KAIVIKG dedopéva TTou PTTopEi va agopolv acbeveig, dedopéva TTou apopolv
TNV UTTNPECia aoBeVOPOpwY, OES0PEVA TTOU APOPOUV TA TUAHATA ATUXNMATWY KAl ETTEIYOVTWY TIEPICTATIKWY) Kal
VEVIKA OAEG OI TTANPO PO PiEG TTOU TTaPEXOVTAL. H eUTTIOTEUTIKOTNTA TNG KABE TTANPO Yo piag dev eTTnpeddeTal ATTd TO

€AV auTr TIEPINABE O€ yVWOn HOU TTPOPOPIKA, YPATITWG, NAEKTPOVIKA i ME OTTOI0VOATIOTE AAAO TPATTO.

2. Aegopetopal, 6T Ba TNPRow TTAAPN exepUBEeIa Kal Ogv Ba dNUOCIOTIOINOW - ATTOKAAUYW OE OTTOIOVOATIOTE TPITO
TO TTPOOWTTIKG dedopéva | TIG TTANPOPopieg TTou pou d6BnKav i va xpnolpgoTroinow o idlog, aToixeia Tou Ba
TEPIEABOUV O€ yvwon Pou oUTE va KOIVOTTOIW £YYPa@a KAl TTANPOQOPIEG TwV OTToIWV AauBAavw yvwaon Katé n
d1dpkela TNG £pyodOTNONG pou aTnv ev Adyw YTnpeaia aAAd oUTe Kal PeTd To TEAOG TNG €py0dATNONG YOU aTio

auTh.

O/H utroypdpwv/ouca Huepopnvia

(OVOMOTETTWVUHO - UTTOYPa®H)
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