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Anexa Nr. 34

Specificatie Completata
Model: ASPEL HOLCARD-712 HLT v.301ALFA; Producator:ASPEL SA; Tara: Polonia.

Specificarea tehnica deplina solicitata de catre
autoritatea contractanta

Specificarea tehnica deplina propusa de catre
autoritatea contractanta

Monitor Holter ECG (caracteristici de baza)
Cod 260260

Descriere Dispozitivul inregistreaza ECG in 12
derivatii simultan, nictimeral monitorizind
parametrii in timpul repaosului si la efort.
Parametrul Specificatia

Tip pacient adult, pediatric

Numarul de canale de procesare 12
Configuratia Portabil da

Derivatiile Tip inregistrare automat

Gama de frecventa >0.05-100 Hz
Impendanta de intrare 250 M Ohm

Gama de rejectie a modului comun la50 Hz > 85
dB

Detectare pacemaker da

Convertor analog-digital > 12 bit
"Frecventa maxima de esantionare
(sampling rate)" de achizitie > 1000 Hz
Frecventa ajustabila da

Display LCD da

Lumina fundal da

Butoane pentru navigare in meniu da

Identificarea activitatii pacientului:
mers/alergare/repaos prin buton evenimente sau
senzor incorporat
Posibilitatea transmiterii datelor ECG la PC sau
notebook USB /SD-Card / Wi-Fi /BT
Greutatea fara accesorii si baterie <100 gr
Protectie in potriva patrunderii prafului, lichidelor
da
Baterie Reincarcabila da
Tip baterie AA / AAA
Timp de inregistrare semnal ECG 272 h
Timp operare autonoma 272 h
Indicator deconectare electrod acustic sau vizual
da
Indicatori vizuali contact slab sau lipsa de contact
statut sistem
statut baterie
deconectare alimentare
ora
Posibilitati Soft PC de interpretare
Introducere date pacient ID da
Nume, prenume da
Data nasterii da
Genda
Alte date da
Adnotare eveniment ECG da
Clasificarea de evenimente da

Monitor Holter ECG (caracteristici de baza) DA
Cod 260260
Descriere Dispozitivul inregistreaza ECG in 12
derivatii simultan, nictimeral monitorizind
parametrii in timpul repaosului si la efort. DA
Parametrul Specificatia
Tip pacient adult, pediatric DA
Numarul de canale de procesare 12 DA
Configuratia Portabil DA
Derivatiile Tip inregistrare automat DA
Gama de frecventa > 0.05-100 Hz DA
Impendanta de intrare 250 M Ohm DA
Gama de rejectie a modului comun la 50 Hz > 85
dB DA
Detectare pacemaker DA
Convertor analog-digital > 12 bit DA
"Frecventa maxima de esantionare
(sampling rate)" de achizitie > 1000 Hz DA
Frecventa ajustabila DA
Display LCD DA
Lumina fundal DA
Butoane pentru navigare in meniu DA
si posibilitatea de navigarea.
Identificarea activitatii pacientului:
mers/alergare/repaos prin buton evenimente sau
senzor incorporat DA
Posibilitatea transmiterii datelor ECG la PC sau
notebook USB /SD-Card /BT DA
Greutatea fara accesorii si baterie - 130 gr DA
Protectie in potriva patrunderii prafului DA,
lichidelor partial nu este protectie complet
Baterie Reincarcabila DA

Tip baterie AA DA
Timp de inregistrare semnal ECG - maxim 7 zile
Timp operare autonoma DA 72 h dar de pinde de
capitatea memorie si capacitatea
acumulatoarelor
Indicator deconectare electrod acustic sau vizual
DA
Indicatori vizuali contact slab sau lipsa de contact
DA

statut sistem DA

statut baterie DA

deconectare alimentare DA

ora DA
Posibilitati
Soft PC de interpretare DA
Introducere date pacient ID DA

Nume, prenume DA

Data nasterii DA
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Analiza ST da

QT da

PQda

PM da

Aretmii da

Variabilitate ritm cardiac dupa timp da
Variabilitate ritm cardiac dupa frecventa da
Reprezentarea grafica a datelor da
Reprezentarea tabelara a datelor da
Raport prestabilit de utilizator da
Interfata presetabilita utilizator da
Posibilitatea printare raport Tabel da
Grafic da

Accesorii

Cablu ECG 10 fire 2 unitati

Set de electrozi de unica folosinta adult 500 buc.

Set de electrozi de unica folosinta pediatric 500
buc.

Soft necesar pentru analiza Holter ECG pe PC
inclus cu cheie de acces, licenta cu un termen
nelimitat de utilizare da

Geanta pentru fixarea dispozitivului Holter pe
pacient da

Cablu pentru transmiterea datelor ECG da

Sursa de alimentare pentru reincarcarea bateriei
da

Gen DA

Alte date DA

Adnotare eveniment ECG DA

Clasificarea de evenimente DA

Analiza ST DA

QT DA

PQ DA

PM DA

Aretmii DA

Variabilitate ritm cardiac dupa timp DA
Variabilitate ritm cardiac dupa frecventa DA
Reprezentarea grafica a datelor DA
Reprezentarea tabelara a datelor DA

Raport prestabilit de utilizator DA

Interfata presetabilita utilizator DA
Posibilitatea printare raport Tabel DA

Grafic DA

Accesorii

Cablu ECG 10 fire 2 unitati DA

Set de electrozi de unica folosinta adult 500 buc.
DA

Set de electrozi de unica folosinta pediatric 500
buc. DA

Soft necesar pentru analiza Holter ECG pe PC
inclus cu cheie de acces, licenta cu un termen
nelimitat de utilizare DA fara calculator.
Geanta pentru fixarea dispozitivului Holter pe
pacient DA

Cablu pentru transmiterea datelor ECG DA
Sursa de alimentare pentru reincarcarea bateriei
DA
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Specificatie Completata
Model: ASPEL HOLCARD-712 HLT v.301ALFA; Producator:ASPEL SA; Tara: Polonia.

Specificarea tehnica deplina solicitata de catre
autoritatea contractanta

Specificarea tehnica deplina propusa de catre
autoritatea contractanta

Monitor Holter ECG (caracteristici avansate)

Cod 260270

Descriere Dispozitivul inregistreaza ECG in 12
derivatii simultan, nictimeral monitorizind
parametrii in timpul repaosului si la efort.
Parametrul Specificatia

Tip pacient adult, pediatric

Numarul de canale de procesare 12

Configuratia Portabil da

Derivatiile Tip inregistrare automat

Gama de frecventa De diagnostic 0.05-100 Hz
Impendanta de intrare 2 100 MOhm

Gama de rejectie a modului comun la 50 Hz > 100
dB

Detectare pacemaker da

Frecventa maxima de esantionare (sampling rate)
de achizitie > 1200 Hz

Frecventa ajustabila da

Rezolutia ADC (Convertor Analog/Digital) > 12 bit

Ecran LCD da
lumina fundal da
Date ecran ora da
statut baterie da
Indicator deconectare electrod acustic sau vizual
da
Buton evenimente da
Buton navigare meniu da
Blocarea automata a butoanelor da
Posibilitatea transmiterii datelor ECG la PC sau
notebook USB /SD-Card / Wi-Fi /BT
Baterie reincarcabila da
tip baterie AA sau AAA
Tip operare autonoma 272 h
Indicatori vizuali
contact slab sau lipsa de contact
status sistem
deconectare alimentare
baterie descarcata
Posibilitati soft PC de interpretare
Introducere date pacient da
Adnotare eveniment ECG da
Clasificarea de evenimente da
Analiza ST da
Analiza QT da
Analiza PQ da
Analiza PM da
Analiza aretmiilor da
Variabilitate ritm cardiac dupa timp da
Variabilitate ritm cardiac dupa frecventa da

Monitor Holter ECG (caracteristici avansate) DA
Cod 260270
Descriere Dispozitivul inregistreaza ECG in 12
derivatii simultan, nictimeral monitorizind
parametrii in timpul repaosului si la efort. DA
Parametrul Specificatia
Tip pacient adult, pediatric DA
Numarul de canale de procesare 12 DA
Configuratia Portabil DA
Derivatiile Tip inregistrare automat
Gama de frecventa De diagnostic 0.05-100 Hz DA
Impendanta de intrare =100 MOhm DA
Gama de rejectie a modului comun la 50 Hz > 100
dB DA
Detectare pacemaker DA
Frecventa maxima de esantionare (sampling rate)
de achizitie > 1200 Hz DA
Frecventa ajustabila DA
Rezolutia ADC (Convertor Analog/Digital) > 12 bit
DA
Ecran LCD DA
lumina fundal DA
Date ecran ora DA
statut baterie DA
Indicator deconectare electrod acustic sau vizual
DA
Buton evenimente DA
Buton navigare meniu DA
Blocarea automata a butoanelor DA
Posibilitatea transmiterii datelor ECG la PC sau
notebook USB /SD-Card /BT DA
Baterie refncarcabila da
tip baterie AA DA
Tip operare autonoma - maxim 7 zile
Indicatori vizuali
contact slab sau lipsa de contact DA
status sistem DA
deconectare alimentare DA
baterie descarcata DA
Posibilitati soft PC de interpretare DA inclus in set
Introducere date pacient DA
Adnotare eveniment ECG DA
Clasificarea de evenimente DA
Analiza ST DA
Analiza QT DA
Analiza PQ DA
Analiza PM DA
Analiza aretmiilor DA
Variabilitate ritm cardiac dupa timp DA
Variabilitate ritm cardiac dupa frecventa DA
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Reprezentarea grafica a datelor da
Reprezentarea tabelara a datelor da

Raport presetabil de utilizator da

Interfata presetabila utilizator da

Posibilitate printare raport da

Accesorii

Cablu ECG 2 unitati

Set de electrozi de unica folosinta adult 500 buc.

Set de electrozi de unica folosinta pediatric 500
buc.

Soft necesar pentru analiza Holter ECG pe PC
inclus cu cheie de acces, licenta cu un termen
nelimitat de utilizare da

Sursa de alimentare pentru reincarcarea bateriilor
da

Reprezentarea grafica a datelor DA
Reprezentarea tabelara a datelor DA

Raport presetabil de utilizator DA

Interfata presetabila utilizator DA

Posibilitate printare raport DA

Accesorii

Cablu ECG 2 unitati DA

Set de electrozi de unica folosinta adult 500 buc.
DA

Set de electrozi de unica folosinta pediatric 500
buc. DA

Soft necesar pentru analiza Holter ECG pe PC
inclus cu cheie de acces, licenta cu un termen
nelimitat de utilizare DA fara calculator.

Sursa de alimentare pentru reincarcarea bateriilor
da
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EC Certificate TOVRheinland

Full Quality Assurance System
Directive 93/42/EEC on Medical Devices, Annex Il excluding (4)

Registration No.: HD 1032460-1

Manufacturer: ASPEL S.A.
os. H. Sienkiewicza 33
32-080 Zabierzow
Poland

Products: - Multichannel Electrocardiographs

- Ambulatory Electronic Automatic Sphygmomanometers,
Long Term Recorders

- Ambulatory Electronic Automatic Sphygmomanometers,
Long Term Analysing Software

- Spirometers

- Mouthpieces for Spirometer

- Pneumotachographs for Spirometer

- Ambulatory ECG, Long Term Recorders

- Ambulatory ECG, Long Term Analysing Software

- Data Management Systems, ECG

- Physiologic Monitoring Systems, Stress Exercise, Cardiac

- Physiologic Monitoring Systems, Stress Exercise, Cardiac, Software

The Notified Body hereby declares that the requirements of Annex Il, excluding section 4 of the directive
93/42/EEC have been met for the listed products. The above named manufacturer has established and
applies a quality assurance system, which is subject to periodic surveillance, defined by Annex II,
section 5 of the aforementioned directive. For placing on the market of class lll devices covered by this
certificate an EC design-examination certificate according to Annex Il section 4 is required.

Report No.: 26300262 010
Effective date: 2021-05-24
Expiry date: 2024-05-26
Issue date: 2021-05-24

TOV Rheinland LGA ¥eh
TillystralRe 2 - 90431 Niirnberg - Germany

TUV Rheinland LGA Products GmbH is a Notified Body according to Directive 93/42/EEC concerning medical

devices with the identification number 0197.
Page 1 of 2

11/020h 0408 ®  TOV, TUEV and TUV are registered trademarks. Utilisation and application requires prior approval.
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CONGRATULATIONS

v HolCARD 24W System for conducting an ECG Holtend-term examinations is a result of years of
researches and experiences gathered through dotectwith our customers;

v HolCARD 24W was awarded with Gold Medal of Salm@&d-9nternational PozmaFair;

v HolCARD 24W software complies with standards ofi§tolCardiac Society applicable for Holter based
tests;

v ASPEL offers a wide assortment of units electratgvices and accessories for ECG diagnostics, such
as electrocardiographs ASCARD family, spiromettaetiment SPIRO 31, ABPM system HoICARD CR-
07, Exercise Stress Test Systems CardioTEST watdmill B612 Ergometer CRG200, as well as ECG
accessories, such as: bags, cables, electrodes@rding paper;

v Read this Manual carefully as it includes guidedicencerning the safe installation, proper use
and several practical instructions how to optimfze system application;

Please keep this Manual for further consultation.

HoICARD 24W © Aspel 2016 Page 2/134
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Chapter 1

Introduction

1.1 Doctor’s responsibility

Holter analysis report is for exclusive use of pbighs or the personnel under their direct sup&mis
Quantitative and graphic results should be analyeé=tring to the whole medical image of a patieith notes
concerning preparation quality and general qualftyhe registered data, which may influence acourdahe
data covered by the report.

Physicians are responsible for correct managemeBC& ambulatory reports, diagnosis or obtainingniom
of an expert on the results, and implementatioadaiquate treatment, if indicated.

Note!!! Information included in this manual may be changéthout prior notice. ASPEL shall not be held
liable for any technical or editorial errors inghinanual or incidental damages or any damages@isdm
equipment or application of this manual.

All rights reserved. No part of this publication ynae reproduced, stored in a retrieval systemramrsimitted in
any form or by any means, electronic, mechanichbtqropying, recording or otherwise, without théopr
written permission of Aspel.

© Copyright 2016 ASPEL

1.2 Purpose

HoICARD 24W (Alfa System, Gamma System) is intentiedegister and analyse long-term ECG recordings
and is based on the Holter method. It allows your&ate activity analysis reports and cardiac dhrnja case
reports.

Available HoICARD 24W Alfa System models:

e A702 - consists of HOICARD 24W software and AsPEFKOR recorder,
¢ AB800 - consists of HOICARD 24W software and AsPEBOD recorder,
e AB812 - consists of HOICARD 24W software and AsPEKIR recorder,
e A903 - consists of HOICARD 24W software and AsPE®OB recorder,
e A703 - consists of HOICARD 24W software and AsPEFKOB recorder,
e« A712 - consists of HOICARD 24W software and AsPEKIR recorder.

HolCARD 24W Gamma System - the system consistsedibal Diagnostics Stand with Computer Workstation
and the HoICARD 24W software.

HoICARD 24W © Aspel 2016 Page 5/134
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HolCARD 24W software supports the following proceshi single-lead, double-lead, three-lead and &velv
lead, registered by the AsPEKT series recorders.

1.3 General Information

HoICARD 24W made by ASPEL is a powerful diagnostistrument intended for use in everyday doctor’'s
work.

HoICARD 24W is designed for loading and analysin@Cerecords lasting up to 48 hours, registered on
PCMCIA card with the use of 3 or 12-channel dighaPEKT recorders and for developing reports ofvatibn
analysis and heart arrhythmia events.

HolCARD 24W operates with IBM standard compatibf@ €omputers. Microsoft Windows operational system
is used for enhancing presentation and operatialitgs of the system.

Holter can be operated after minimal technicahirag of operators. Moreover, an automatic Holtgrore may
be obtained with little operator commitment. Softerainputting patient data and inserting PCMCIAc&ith
ECG record into the Holter system, the unit rehgsdata and automatically develops a report.

HolCARD 24W system complies with Polish Cardiaci8pcstandards. It has all necessary functiongdfater
examinations and report generating. Additionaliyhas been provided with a system verifying resoftslolter
analysis, according to standards, to help userget mecessary requirements.

System is able to detect, browse and generatetsepbrarrhythmia, ST segment depression and etevabT
episodes, maximal, minimal, and average heart asteiell as percentage of artifacts in the record.

Marking QRSes with colours facilitate refusing ocepting computer analysis of abnormal QRSs.

Tabular presentation of numerical data allows fmyeevaluation of Holter analysis results and éxdmples of
the selected arrhythmia events. HOICARD 24W useswest algorithms of Holter analysis. Effectivenef
detecting QRSes is approximately 99,24%. The agipdic of the newest digital technique for recordany
analysing of ECG signals allows for making measumisiwith accuracy to 1 ms.

HolCARD 24W is a trademark of Aspel company.

1.3.1 Licence Agreement

The following terms and conditions are the bindingence Agreement concluded between the Buyer etite
user and ASPEL S.A. hereinafter referred to asMbaufacturer. In case the Buyer does not accepistend
conditions of the Licence Agreement, the completedpct shall be immediately returned to the Distiily
where the product was purchased and money paideilefunded.

Licence object

1. HolCARD 24 W hereinafter referred to as the Sofewirentirely the property of the Manufacturer and
cooperating companies mentioned in associated ralsteFhe Software is protected by Polish law (The
Act on Copyright and Related Rights as publishedlanrnal of Laws Dz.U. no 24 section 83) and
international regulations referring to protectiohimtellectual property rights. Therefore the puashd
Software shall be treated as any other elemertietopyright law (i.e. book or music recording).eTh
Manufacturer does not sell the Software to the Bune only licenses the Buyer to use the Software
according to terms and conditions mentioned herEire Manufacturer reserves all rights not directly
expressed herein. The Buyer may not copy, lendelea other types of transfer the granted Licence
and/or use it otherwise than provided for in thigelnce without obtaining prior approval of the
Manufacturer, expressed in writing.
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2.

The Manufacturer grants the Buyer the right to theeSoftware on only one computer at the same time.
In order to obtain a multi-computer license, they&ushall apply to the Manufacturer or its authediz
distibutor.

The Buyer is not entitled to copy, modify, recorepénd/or introducing any other changes to the
Software and associated documentation.

The Agreement and all rights attributed to the Bugeconnection with the Agreement shall terminiéte
the Buyer fails to comply with any term or conditiof this Agreement. In such a case the Manufacture
will pursue its entitlement by virtue of relevardgulations. Claims arising from any breach of the
Manufacturer’s copyright will be in force also aftbe above Agreement is terminated.

Limited Warranty

1.

The Manufacturer warrants that the Software wilifgen to significant extent in accordance with the
documentation attached and that all materials stscHoppy disks, documentation, etc. will be freanf
any defects in material.

The Manufacturer grants the warranty for produsisduunder normal operational conditions and acogrdi
to the purpose for one year period from the datpwthase documented with an invoice. All warranty
claims are limited to one year period.

None of the distributors or persons representing Manufacturer may extend or modify the above
resolutions. The Manufacturer does not guarantaethtie Software will meet expectations of the Buyer
that the operation of the Software will be entirBless. The entire risk whether the purchaseftivgoe

is suitable for a specific purpose is attributethi® Buyer.

Buyer Rights

The Manufacturer is responsible for:

1.

Repair or replacement of materials not meeting $eamd conditions of this Agreement when returned to
the Manufacturer or Manufacturer’s authorised distor supported with a copy of the relevant inegic

or

In case replacement of materials is not possibhkBuyer may return the goods and a copy of thedil
the Manufacturer or Manufacturer’s authorized distior and the Buyer will get money back. The way
of satisfying the Buyer’s claims is up to the Maamtfirer.

Exclusions from damage liability

1.

Neither the Manufacturer nor Manufacturer’s authedi distributors are liable for any losses or dasag
arising directly or indirectly from the use or irilétly of use of the Software, including but not ibed to loss

of profit, downtime costs, loss of information aather circumstances and events not mentioned herein
even if the Manufacturer was notified about podisjbof occurrence of such circumstances.

The liability of the Manufacturer will not exceddet sum of payment effected by the Buyer for thevizoe
License.

1.3.2 AsKEY

AsKEY protects ASPEL software against illegal copyiCorrect operation of the system is possiblg atien
AsKEY is connected to the USB port of a computehwistalled HolICARD 24W.
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%
W W

R

Figure 1. ASKEY

To ensure proper operation of the system HolCARR/2AsKEY must be continuously connected to the USB
port. Do not remove the key when the program isnede After inserting the AsKEY to the USB port mea
wait 1-2 minutes, until MS Windows finishes thewei initialization.

The loss of security key results in loss of righitthe software.

Made by:
ASPEL S.A.
0s. H. Sienkiewicza 33
32-80 Zabierzéw, POLAND
tel. + 48 12/ 285 22 22
fax +48 12/ 285 30 30

1.3.3 System Elements

HoICARD 24W (Alfa System) system has to consisthef following elements:

« IBM compatible computer (according to EN 60950)

¢ Windows XP, Windows 7, Windows 8 operating systeB2-and 64 bits
e  VGA 17" colour monitor

* PCMCIA card reader

e HP LaserJet printer

* IrDA interface

e Desk to put the whole system on.
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NOTE! You can also use other printers, if only requirataeconnected with resolution and memory are met.
The necessary information can be obtained at Aspel.

MS Windows operational system is required for cctraperation of HOICARD 24W (c) Aspel program. Téer
is a possibility of connecting wireless ASPEKT 80td AsPEKT 812 recorders but a AsLINK 800 adapher a
at least MS Windows XP SP2 are necessary.

1.3.4 Installation

Aspel recommends the installation of the prograto en account belonging to the User Group

(the so-called individual user account) in the &ld:\ASPEL. This folder should be authorized

for reading and saving. Installation into a GUESXaunt is prohibited due to the numerous

limitations of this account. It is also possibldrsetall a program from the Administrator level and

to allow access to the program by users. In thé® c# is important to ensure that user access is
properly authorized.

Limitations during installation into MS Windows $gm accounts:
1. folder names in the installation path may not cionspaces,
2. the program may not be installed into a GUEST astou

3. administrator access to a program may occur oy #fe first login of users into their own accaunt

The HoICARD 24W System © ASPEL is supplied on a RDM disk. We begin the installation by placing the
disk in the reader. On the monitor screen, the rhaard of the installation program will be displdy& enables
the installation of the HOICARD 24W program, theeamg of the instructions for using the progrand ancess
to the demonstration versions of ASPEL'’s prograferofgs.

Setup:
HolCARD 24W

DEMO

Figure 2. Main HolCARD 24W Installer Menu

To begin installation, select the itenHelCARD 24W>. A window will open in which we can select the
installation language:

B.| HolCARD 24W (c) ASPEL Software Installer [ 2|

Select Language: Cancel

Wergion 8.03

Figure 3. Window for selecting installation languag

By pressing the @K > button, we proceed to the welcome screen:
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HolCARD 24W () ASPEL - Welcome ... [ |

Welcome to the HolCARD 24W wver. 8.04 software installer.
Congratulations on Your choice.

The installer will riow install the HolCARD 24W system in the
selected directory on Your disk, and will create a shortcut on Your
M5 Windows desktop, allowing You easity run the application

Please. do not forget to fillin the Registration Form and to send it
to the software manufacturer - the ASPEL compary.

http:/fwww aspel com pl

HelCARD 24W

Next > Cancel J

Figure 4. Start of the installation program

By selecting the Mext> button in this window, we begin the 5-step instadn process.

STEP 1

The HolCARD 24W program is a legally protected pratdand every user is obliged to familiarize hirigéth
and abide by the license agreement. After readieglitense and accepting the agreement, selediutten,
<l agree>.

'HolCARD 24W (c) ASPEL - License ... ]

This is & Legal Agreement between you, the end-user, and ASPEL.

Through this License Agreement, ASPEL grants you a non-exclusive paid up License |
to use the software hersin after refemed to as HolCARD 24W The software is |
supplied in Directly Bxecutable forms to load them straight into the computer, ready
for use HolCARD 24W cortains valuable trade secrets embodying the creative
efforts, copyrighted and copyrightable matenals, confidential ideas, information and
Expressions.

m

Mo part of the software or documentation may be reproduced wholly or in part, either
on a single machine oron interconnected systems, save for the purposes of back
up.Unless otherwise stated in the licence issued by us, HolCARD 24W iz to be used
on a single machine at any given time. Concurrent use of the software on multiple
number machines is not permitted unless expressly stated in the licence issued to

you.
You may not replicate, modify, translate, reverse engineer, decompile, disassemble or

use the software or pants of it to create or use in any other product. HolCARD 24W is
supplied on an "AS 15" basis without wamranty of any kind, expressed or implied -

I'agres

< Back Nead > Cancsl I

Figure 5. License agreement window

Selecting this button will activate théNext> button, which will allow you to go to the nexept
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STEP 2

This step allows the user to enter identificati@iadwhich will be placed in the header of printegarts. We
accept the entered data with tHéext> button:

'HolCARD 24W (c) ASPEL - User data...

Pleaze enterthe information about the user / license owner
This data will appear in the header of every ambulatory report

Name: Ii

Address: i

Other data: |...

< Back Meod = Cancsl ]

Figure 6. User data window

STEP 3

Step 3 enables the installation of the required @@Rlibraries. The installation occurs with the aflan
additional program which will be activated when #idext> button is pressed. Go through the entire instatia
process with the additional program activated &ed treturn to the next installation step.

"HoICARD 24W (<) ASPEL - VC 2005 library instalation .. ==
Please press the «<Mext=button.

You will see the VC 2005 library installation window. Please go through
the installation process, and then retum to this window to continue ...

N\"7'1|’§1Frual Studio 2005

< Back MNeat > Cancel ]

Figure 7. Installation window for VC2005 libraries
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STEP 4

Step 4 enables the installation of the required B¥kKey controllers. The installation occurs witle taid of an
additional program which will be activated when #idext> button is pressed. Go through the entire ingtaiia
process with the additional program activated &ed treturn to the next installation step.

'HolCARD 24W (c) ASPEL - AsKEY driver instalation ... (=

Flease press the <Next=button.

You will see the AsKEY installation window. Flease go throughi the
installation process, and then retum to this window to continue ...

FTDI CDM drivers

< Back Meat > Cancel ‘

Figure 8. ASKEY key installation window

STEP 5

Step 5 is the final step of the installation, cetisg of the proper downloading of the HoICARD 24#6gram.
Selecting the START> button initiates the process of copying the ndexjstem files to the computer disk.

HolCARD 24W (c) Aspel (2]

The software has been installed comecthy. Click on CLOSE to quit the
installer, and enjoy nunning the HolCARD 24W software. On Your desktop
You will find an icon that enables You to run the application easily.
Aspel company wishes You pleasant work,

Install to: IC:‘-.ASPEL\HolterE

< Back | Close | Cancel ‘

Figure 9. Window for downloading program files

Proper completion of the installation causes ther@riate information to appear in the window ahd start
icon of the program to display on the desktop.
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Now place the ASKEY key which was supplied with thstallation disk in the free USB port of the camtgr
and wait (2-3 minutes) until the MS Windows systémstalls the key, which will be confirmed by the
appropriate message in the lower part of the screen

When all of the described actions are completezlptbgram is ready to run.

1.3.5 Basic operation principles

Holter HOICARD 24W is very easy to work with. Aftehort edition operator can obtain high qualitynput of
an extremely accurate and detailed report.

High quality ECG records are very important. Rdad Manual carefully and follow the instructionsdrder to
get correct final reports of ECG recordings.

Electrodes placement is crucial for getting acaunatsults of Holter test. Mispositioning resultsanlarge
number of artefacts and base line drifts whichuiafices negatively on ECG courses in Holter test.

Correct placing of electrodes is the most imporfamint in patient’'s preparation in order to receb@rect
results.

Proper electrodes placement usually gives 99% ofigquality ECG courses. Positioning of the eleamd
easily checked with Monitor ASPEKT software andchtwuts of full disclosure. However, recording devend
displaying device cannot fully compensate defeatssed improper placement of the electrodes.

Deformed ECG records should not be analyzed. T@yget! ECG you have to prepare patient’s skin ptgper
and use good quality disposable electrodes. Quafignalysis and fast development of Holter tegtethels on
complying with the above principles.
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Chapter 2

Program operation

2.1 Starting Program

After installing HOICARD 24W © Aspel, a start icomill appear on the screen (Figure 10). It is a ghdr
which allows starting the program quickly. Sinceltebis protected against unauthorized access w@sohongle,

be sure to check whether it is placed in the coefaitUSB host. The program will not start witholietcorrect
key.

Figure 10. HolCARD 24W ICON
After starting the program (double-click on therifathe main HoICARD 24W screen appears.

HolCARD 24W
ASPEL SA

Figure 11. Main screen in HOICARD 24W

The main window in HoICARD 24W is divided into tvparts. At the top, there are buttons related tminga
Holter test — e.g. new patient registration, uplogdpreviously performed tests, or quality contodl the
electrode connection to the patient. On the |bfird are buttons for access to a variety of additioperations —
e.g. access to the database of patients and éisést, to the visit schedule, to web pages or aahdititools.
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The first step after starting the program is upiogda new test from the recorder, or from a memuayd
removed from a recorder (depending on the versidheorecorder you have). The following chapteradtices
you to the easiest and fastest way to upload atestvand perform automatic analysis.

2.2 Starting a Holter test

All Holter recorders in the AsPEKT series have beesigned to allow the start of test registratiatheut
having to communicate with a computer and with HdRD 24W. Usually there is a special button for thdbr
details see the user’s guide of the recorder.

Preparing the AsPEKT 903 recorder

AsSPEKT 903 recorders are equipped with an addititunaction — they store the data of the examinetiepa
and the contact data of the doctor. Patient dateedtin the recorder uniquely identify the patierith their

record and allow for quick searching of that pdtienHolCARD 24W © Aspel database while uploadiing t
test. Contact details to the doctor can be displayethe screen of the recorder. To store the qiEidata in the
recorder, proceed as follows:

Step 1.Connect the transmission cord of the recordened®C.
For details, see the ASPEKT 903 user’s guide.
Step 2.Register a patient in the HoOICARD 24W © Aspel syst

Patient registration is an operation of entering tiasic information about the patient to the HolCARAW
system; this information includes: name and surnade¢e of birth, ID number, address, contact data.
perform this step, click the top button with thescliption <New Patient>. The screen will display a window for
entering the data — see Figure 12.

Add New Patient... £2

Name: |
ID: |
Address: .

Phone: | !
Born: 15-04-2016  :|[DD-MM-YYYY]
Height: 0 | [em]
A _ Weigth: I?l [kal
Sex: ©@Female  Male
oK Cancel

Figure 12. Add New Patient
Note!!! The patient number should be a unique numberrassitp a specific person.

It is also possible to attach an image of the ptidD to more easily identify the patient withetbest and the
recorder 2.3Jpload test from recorder.
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After entering all patient data and verificatioonéirm the registration of a new patient by pregdine <OK>
button. The data of the registered patient wiltisplayed in a new window — see Figure 13.

Patient’s Data

Archive: Main Archive Symptom | Medications Referral Diagnosis
Static
Name: | John Smith j
1D: | 122/5541 Born: | 01-05-1965
Addrass: [Oxford Strest
London
Phone:
Height: | 176 Jod
Weigth: | 8o [kgl PROGRAMMING
o ASPEKT903
: RECORDERS
\
Lp Date | Duration Kind of Status
Edit Patient Data Settings for ASPEKT903
Edit Patient Info Copy Exam

Edit Exam Date

Remove Selected Exam

Figure 13. Patient Data
Step 3.Save the patient data, contact data and othéngeth the recorder.
To save the data, proceed as follows:

e Select the save buttorSettings for ASPEKT903>
« Set the required parameters in the window thatpap up — see Figure 14
e Save the settings by pressin§ave>

Recorder AsPEKT 903

To save the patient data to the recorder, click
<Save> button.
Additionally, you can set the following options:

Options:

1. Event description type B
Pain in the chest|

2. Changing the settings of the recorder
Settings

3. Enter contact

Contact Details

4. Protection of personal data
On protection

Save Cancel

Figure 14. AsPEKT 903 Configuration
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Note!!l In order to save the patient data only, yan click Save> immediately, without changing any settings.

Meaning of individual items:

<Event description type B> -The ASPEKT 903 recorder allows storing two typéswents. Pressing the
button once generates a Type A Event. It is a gdperpose event similar to events in other reamrderessing
the button twice generates a Type B Event. Thisielias an assigned description, which can be selemt
entered in the box above. After uploading a test@hCARD 24W, Type B events will be described unttés
assigned name.

<Settings> -the settings button opens a window, where yousedrthe recorder’'s working parameters — e.g.
recording time in days, the number of recorded nkbm test protection stored on the card, delagedrding
start by 2 minutes, the ability to view the ECG lehiecording and before the start of the recordatg, A
detailed description can be found in Chapter 8.doR#er ASPEKT 903.

<Contact Details> -this button allows entering the doctor’s contactade, which will be displayed on the
screen — for details, see Chapter 3.4.5 User data.

<Protection of Personal Data> -if on, the recorder will not store the patients earanly saving their 1D
number instead. In that case, the patient’'s nares dot appear on the display.

<Save> -saves all settings for the connected recorder.

Monitoring the quality of electrode connections

The AsSPEKT 903 recorder has a built in display,wdrich the ECG signal is presented. After connecthey
electrodes to the patient, make sure that the kigrality is satisfactory. If necessary, adjust to@nection of
the electrodes. If the signal is correct, the tesi be started.

Other Aspel recorders offer another possibilitycheeck for signal quality. Such a recorder may hamiilt in
IRDA - infrared data transmission AsLINK — wireless radio transmission.

HoICARD 24W provides a Rreview signab button at the top of the screen. Clicking thistdu will open a
menu that allows choosing the type of preview. Deliay on the recorder version you have, you must gte
appropriate view (Monitor).

| preview
J\N\_. signal

|

N

Monitor IRDA

Figure 15. Signal Preview

In the case of recorders fitted with the abilityttansmitAsLINK , the first step is to open the window with the
data of the patient —Ratient Data>. Only then will the #onitor AsLINK > item become available in the
<Signal Preview> menu.

To do that:

* Click the <Database Patients button located on the left side of the systemdaim,
e Then find the patient on the list,
» Double-click the patient’s name — a window will thepen displaying their data.
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After opening the Ratient's Data> window, click the <$ignal Preview> button and select Monitor
AsLINK >. The screen will run a program that allows reicgjMECG data via AsLINK — for details, see 10.1
Monitor AsLINK

2.3 Upload test from recorder

HoICARD 24W allows uploading ECG tests saved by &SP recorders. Uploading tests involves copying the
entire ECG signal from the device’s memory to a potar and storing that information in the system’s
database. Immediately after uploading is compléateelrecorder/card may be reused to record antdser it
requires no additional preparation (e.g. deletingemmagnetizing).

Uploading Test

1.Insert the card into the reader installed in yaamputer

If you are using amAsPEKT 903 recorder, you can upload the test without removheg card. Connect the
recorder to the computer using a transmission cord.

2.Run the test uploading module

« Click the Upload Test button, which is located at the top of the mairesn
e Then select Recorder> (if not already selected)
¢ Click <Next>

The screen will display a list of automatically fmllocations, where potential tests await upload8eject the
right test from that list and clickGK >

List ... bX{
Please choose from the list of examination that you want to load.
No Recorder Type of Exam Disc
1 AsPEKT 903 3 canals F:
Cancel OK

Figure 16. List of founded tests

After clicking <OK >, the program will start the procedure of uplogdimformation regarding the test. If patient
data has also been saved in the recorder, a windibwop up displaying that info and presenting tieient’s
image (if attached). Such a solution allows for pheper identification of the test’s owner and et possible
confusion.
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If the owner of the test has been identified cdlyepress ©K>. Otherwise, click the €anceb button and
select the right owner from the displayed list afipnts, or add a new one. After completing thgserations,
click the <START> button, which starts the procedure of readingtédst from a recorder and copying it to
HoICARD 24W.

Depending on the size of the test, the uploadinggss may take from several seconds to few min@ese
this process is complete, the screen will disphey 4Patient Data> window together with a list of tests. Now
simply select the uploaded test on the list ancthenAnalysis and Review Tobly clicking <Show Exan®.

Patient's Data

Archive: Main Archive !Svm&om \Med\cations Referral Diagnosis

| Static
Name: | John Smith .
ID: | 122/5541 Born: | 01-05-1965

Address: | Oxford Street
London

Phone:
Height: | 176 fem]
Weigth: | 80 [ka]

Duration Kind of Status
00:26:30 HOL24W w

| Lp Date
1 05-03-2001 23:30

UPLOADED TES

Edit Patient Data

Edit Patient Info

Edit Exam Date

Settings for ASPEKT903

Copy Exam

Show Exam

Remove Selected Exam

Figure 17. List of uploaded tests

If the recorder saved a test that takes longer #ahours, e.g. 48 hours, then that test will héded into two
separate parts. The List of Patient Tests in tRatient Data> window will, therefore, display two items. The
first one represents the first 24 hours of the, bt second will include the remaining 24 hourachcof these
tests should be analyzed separately.

2.4 Analysis and Review of the Uploaded Test

In the PPatient Data> window, there is the Show Exan® button. It starts a module that allows you to aun
Holter analysis of the test, review the ECG andegate reports.

To perform the analysis of the uploaded test, clieok the list of tests and clickShow Tests — see Figure
18. The screen will display a new window and thetesyn will automatically start the analysis.

HoICARD 24W © Aspel 2016 Page 19/134



Operation manual IU-AT-21_XVII_ENG XVII Edition

[ ] HoICARD 24W (¢} Aspel - Patient: John Smith Examination: 09.04.99 13:22 =)

Examination  Analysis Review Report Settings Window Help

Al [ O 12| [FE ] slelu(w]n]| Bols|e| 2[4 Artefacts: |
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|ASPEL - System Holter EKG NUM

Figure 18. Analysis Module Window

To view the information on how to perform an anedyshe methods of reviewing Holter tests, the méthof
analysis edition and the report-generating capgppiease refer to Chapter 2 Program operatfahis manual.
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Chapter 3

Increasing possibilities

3.1 Patient Database

3.1.1 List of Patients

The HoICARD 24W © ASPEL database allows for theage of any number of patients and tests (the only
limit is the hard drive capacity of the computen, which the system has been installed). Upon regmsf a
patient in the system, they are automatically storethe database. New tests are also stored isythtem’s
database upon uploading.

To open a window displaying the list of all patentlick the ©atabase Patients button, which is located on
the left of the main screen. The list can be sobgdny column. When you click théName> column, patients
will be arranged according to the order of theelattin the alphabet. When you click th®% column, patients
will be arranged according to their ID numberspfrsmallest to largest.

To open the window with detailed data on a pattegether with their list of tests, double click thatient’s
name — the screen will then display theatient Data> window. To remove a patient from the list, righitk
their name NOTE!!! Removing patients is an operation that cannotrione. It removes all information on
that patient as well as all the patient’s testsnagrently.

Where many patients are involved, the patient fimction may be convenient. Press thHe7s= key on the
keyboard and a window allowing entry of the begignof the patient’s last name or first name wileopAfter
the <Search> key is pressed, a search of the list begins.fotied patient is highlighted. When the same button
is pressed again, the next patient beginning vkighgiven phrase can be found.

In the lower part of the window are buttons allogvthe above-noted actions to be performed.
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. Name 10 Beorn

&03 Langrova Apolonie 22-52-07 /424 03.11.200%
=04 Blahutova Michalea F2-52-05/5522 05, 11,2005
505 Marek Vladimir G1-04-17 /1777 05.11.2009
=05 Fusikowa Drahomira 56-51-19/1965 06, 11,2005
07 Kastovsky Pelr 49-01-15/210 05.11,200%
&02 Biener Petr G2-05-10/1320 10.11.2009
=02 Dehnerova Lenka 84-51-30/5236 13.11. 2005
=10 Richtarova Svétlana Gd-51-22/2223 16.11. 2009
&11 Aghova Tereza 24-59-12/5247 12.11.2009
12 Ostruzlik Ladislay G- 1 2= 0344 19.11,2009
=13 Hanzelka Jaroslav 40-03-27 /457 23.11.200%
=14 Smaoljar Theofan 36-03-25/085 24,11, 2005
=15 Blinkowa sabina T4-54-29/55585 24.11.2009
15 Bifenek Roman F4-05-3/5265 24.11.2009
=17 Stankova 27.11.2009
&12 Pradkova Wéra 27.11.2009
z1% Benes Eduard 27.11.2005

£20 Klosova Miluse 01.12.200%

Figure 19. List of Patients

3.1.2 Patient data and tests

The Patient Data Module presents information ongagent and their tests, as well as allows cagyouit
several important operations:

» <Edit Patient Data> — allows making changes to patient data

» <Edit Patient Description> - allows making changes to medical descriptions

» <Edit Exam Date>- allows you to change the date of a selected exam

* <Remove the Selected Test- removes the selected test from the database

» <AsPEKT 903 Configuration> — saves patient data and working settings ireberder

» <Copy exam>- allows you to copy a selected exam to a diffestorage or card

e <Show Tes?t — runs the Analysis and Review Tool

e <Show PDF Report — displays a report on the test (if available)
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Patient’s Data

Archive: Main Archive !SviﬂD_t01T1 \Med\cat\'ons Referral Diagnosis
| static |
Name: | John Smith .
ID: | 129/5541 Born: | 01-05-1965

Address: | Oxford Street
London

Phone:
Height: [ 176 [em]
Weigth: | 80 Tkg]
Sex:
| Lp Date Duration Kind of Status
1 05-03-2001 23:30 00:26:30 HOL24W W
Edit Patient Data Settings for ASPEKT903
Edit Patient Info Copy Exam
Edit Exam Date Show Exam

Remove Selected Exam

Figure 20. Patient Data Module

Information in the module has been divided into twajor parts. The upper area of the module presghtise
data stored by the program, directly related topatent, i.e. passport data and medical data.ldWwer area
contains a list of the patient’s tests, informatmnthese tests and buttons to perform variousatipes.

Data on Patient

HoICARD 24W keeps the following passport data aérgwegistered patiet:

Name Date of birth
Registration number Height
Address Weight
Phone number Sex

In order to modify the currently selected patieidtéda, proceed as follows:
1. Select the Edit Patient Data> button.
The screen will display a separate dialog box, Whitows modifying individual patient data.
2. Enter new data.
3. Confirm operation by selectingGK >.

Only selecting the @K> button will save the changes you entered. Selgdtie<Cancel>button or closing
the window using the icon in the top title bar wéktore previous settings.

In addition to the passport data of the patientlice information can also be entered:
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* ldentification,
* Medication used.
* Referral
» Diagnosis
After selecting the<Edit Patient Info> button, the screen will display an additional wang which allows

entering any text in identification and the infotioa concerning the patient’s medication. After fioning the
changes by pressingd>X >, the program’s database is updated automatically.

There are some restrictions on these descriptiRaerral and diagnosis are associated with a péaticest.
Therefore, they can only be entered when the tesady exists. Every test has its own descriptiegarding
referral and diagnosis. The descriptions conceridegtification and medications are related to ph&ent and
can be entered at any time.

Data on test

Every patient can have any number of uploaded aatlyzed tests. All these tests are presented ikTlest
list>. This list includes the following information:

e Test number (No.),

» Date of the test,

» Duration of the test,

» Type of the test

»  Status of the test.

The type of the test provides information on theywlze test has been recorded. A Holter test isriest
<HOL24W>. Tests made during quality control of electrodarections with the use of Monitor AsLINK are
either described MANUAL> or <AUTO>. The status of the test informs the user of threecl status of the
review and the correctness assessment of thegegdtHolter analysis performed on that test.

Status Meaning Next step
W Uploaded. The test has only been uploaded. No HolteA Holter analysis of the test
analysis has been performed so far. must be performed.

Automatic Analysis. The test has been uploaded andhe results of Holter analysis

AA analyzed automatically. Analysis results have reitheen | must be assessed and — i
approved by the user. necessary — corrected.
OK OK. Verified. Test results approved by the uEercorrect

StatusesV andAA are assigned automatically by the program, afterying out an appropriate operation, i.e.
after uploading the test (W) or after performing this automatic analysis (AA). TH@K status is only assigned
by the user, since it is associated with makingeision, whether the results of the analysis areect To do
this, select the Mark as OK> box in the dest>menu You can also use thedXK > icon on the toolbar.

Removing test

The selected test can be removed from the dataBasdo this, select the test and presemove selected
examp. Every test occupies a lot of space on the coerdiaround 60-120 MB); they are frequently remoied
release space and allow loading further recordspKe mind that it is possible to store tests @Daor DVD —
see 3.45ystem tools
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ID Image - scanning

Patient data can be complemented with an image tbaard. If you have an appropriate scanner ccieaeto
your computer and installed properly, all you needo is go to the Add New Patient> window and select the
button marked < + > — see Figure 21. In the meauwhll expand, selectScan Obverse. Then insert the ID
into the scanner, so that the page with the imagesfdown.

| Add New Patient... £ |
{ |
MORE ID| Name: | |
IMAGES 1D: | |
Address:
REMOVE ID |
IMAGE Phone: |
Born:|15-04-2016 | [DD-MM-YYYY]
Height: | 0 [em]
ADD ID IMAGE Weigth: | 0 ' [kg]
Scan Obverse
g Sex: ©@Female ' Male
Load Obverse
Load Reverse
oK Cancel

Figure 21. Patient Data Window

The screen will display a window that allows scagnihe ID. Depending on the scanner you have wihidow
can take many forms. Below is an example of oné $oien.

s By o

Rzeczpospolita 4450 FS
SR e

e A

DL Lo SEetet

Figure 22. ID scanning window
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The first step is to determine whether the ID hasrbinserted properly and, if necessary, make apipte
adjustments. To do that, you must run the initt@ring — click freview>. After completing the initial scan, a
screen image of the ID will be displayed. If the hA@s been inserted improperly, upside down, orkadpit
should be adjusted. This can be done by rearrantfieglD properly in the scanner, or using apprdpria
functions available in the window. Then the propeanning can be started — preScarp. After the scanning
has been completed, the image will be sent dir¢cttire patient data window.

In the same way you can scan the other side dithe

» Insert the ID into the scanner, so as to the siitleowt the picture faces down

» Select the < > button, and thenSctan Reverse in the menu that appears

e Perform initial scanning —Rreview> button

» Check the correctness of the can; if necessaryeradjustments

e Perform the proper scanning<Scan>
After the scanning has been completed, the imalide/sent directly to the patient data window. Ngow will
have 3 ID images available:

« Obverse- the side of the ID with the photo

* Reverse- the other side of the ID card

« Patient’s photo— cropped out from the obverse side of the pasdit.
Using the <> > button, you can view more images of the ID. @move ID images, select-<.

ID Image — uploading e.g. from external data carrie

ID image can be uploaded from the hard drive omfem external data carrier, provided it has begada one
of the following formats: BMP, JPEG, JPG, PNG oFGTo upload an image:

+ Select <+ > in the Patient Data Window - Figure 21

e Then select koad Obverse> or <Load Reverse> from the menu

The screen will display a window, which will allosthoosing the right file with an ID image. After seling the
file, select the ©pen> button and the ID image will be uploaded autooaly to the patient data window.

1 Open ==l
= [ : —— |
vii b Libraries b Pictures b Aspel - [ 4 || Seorch Aspst )
Organize =  New folder =~ 0O @
i Favorites . Pictures library Kronaeiin Fa
i Downloads Aspel B
=l Recent Places
B Desktop Ma items match your search,
wu Libraries
<| Documents Select a fife to
o Music previen.
=/ Pictures
5 Subversion
B videos
«d Homegroup

‘% Camputer g
File name: v [IPES tjprtipeastipeifin -

| Dpen | | Cancel ‘

Figure 23. Picture uploading window

The uploaded ID image can be of any size — therprmogscales the image automatically to the requiiee
(preferred size is 660x400, the minimum size isA&D).
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3.2 Visits and tasks schedule

The Visits and Tasks Scheduslows for planning the visits of subsequent patieand for entering the tasks
that must be performed in the near future. It hase main views — a view on the current month witheduled
visits and tasks, a weekly view and a detailedydadw.

To start the Schedule, clickCalendar> located on the left side of the main window.

Adding visits and tasks is possible in any of tha@ses. Move the cursor to a specific day and ctitit day; it
is now selected, and then:

* You can start typing any text immediately and preSster> on the keyboard once you have finished.

* You can wait a moment until a bubble appears dyspiathe words "Click to add a visit", then clidkat
bubble and enter the text to the window that wilbear.

If you want to assign the entered text (e.g. nafitbe patient appointed for a visit) at a spedifice, go to the
<Day> view, then "catch" the text you have entered wibar mouse and drag it to the desired hour. You ca
also book longer periods of time for specific appaients or tasks by extending the edge of the figtdl the
entered text.

Calendar

| ooy Week | month | Timeline mode

4 March 2013 » B0 April - May 2013

MoTu WeTh Fr Sa Su i
T R Monday Tuesday Wednesday Thursday Friday SatiSunday -
w4 56786810 1 knietria 2 3 4 5 5

111 12 13 14 15 16 17 8:00 John Smith Steve Johnson - meeting
218 19 20 21 22 23 24
1325 26 27 28 29 30 31

April 2013
MoTu WeTh Fr Sa Su
%12 34567
58 9 10111213 14
#1516 17 18 19 20 21
|22 33 24 35 26 27 B &
528 30

May 2013
Mo Tu We Th Fr Sa Su
| 1285 45
®6 78 911112
213 14 15 16 17 18 19
2202122232425 %6
2272829303

dune 2013
Mo Tu WeTh Fr Sa Su

July 2013
Mo Tu WeTh Fr Sa Su
21234567
=3 9 10 11 12 13 14
215 16 17 18 19 20 21
3222324252627 8 728
3129 30 31

August 2013

WoTu WeTh Fr Sa Su
5 123 4 3 30 1 2 3 4
=56 789 WU
T 12 13 14 15 16 17 18
01920 21222324 5

3 26 27 28 29 30 31
3

Today | | None

Figure 24. Visits and Tasks Schedule

In order to facilitate the planning of patient tgsia mechanism has been implemented that allowsdsy
transfer of patient names from the HoOICARD 24W Hate to the Schedule. In the windoRatient Data>
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next to the patient's name. There is a button withsymbol of a black dot. Pressing it will copy thatient’s
name to internal clipboard. In the Schedule modgde,can add a visit by using the data storedwiaig. Simply
right-click in the text entry mode (e.g. after &lieg the bubble saying "Click to add a visit"), antien a menu
appears, selectfaste>. The patient’'s name will be entered in the Scheedu

02 0o
03 o0 L Cut —
04 0o Copy

Paste
05 0o Delete %
06 0o

Select All

Figure 25. Pasting patient's name in the Schedule

3.3 Quick WWW access

Clicking the IVWW > button, which is located on the left side of thain window starts the websites review. It
is a tool that allows quick access to important siteis.

[ htp: //viww.aspel.com.pl/en/

www.aspel.com.pl -| Go | Back Next | Home

Contact

News  About company  Certificates  Sales representatives

Medical Equipment

ASPEL JSC has been in medical market since 1986. Our main activity is manufacturing of electronic MrGrey - new possiblities
medical equipment, dedicated for cardiology. 2012-12-06

The growing requirements of our customers stimulate the technical development of our company PSP ol Guling il JRCE s
In arderto satisfy their needs existing products are modemized and Aew ones ars introduced additional function - pessioility of
We put strong emphasis on quality and safety of our equipment. The scientifictechnical potential condudiing prefiminan/ spiromelry,
achieved mechanical and electranic back-up faciliies and research |aboratary guarantee the high Bmingans by Sy SETRD 31
quality of our products The experience and skilful USe of the company's facilities and modern attachment
technology enable itto produce specialized medical equipment

s seeall
The foundation of the company’s suceess is quality and refiasility based on integrated management system
and partnership all over the world.

Figure 26. Access to WWW

You can enter the address of the website by setedtifrom the list of entered websites, whichdsdted at the
top of the window (see Figure 26) or enter it veytoard. When you enter a new address, cliék><to load
the page.
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3.4 System tools

System tools allow you to perform some specificrapens in HoICARD 24W. They enable:

» Performing storage archiving e.g. onto USB or CDIDV

» Selection, setting up active exam storage

» Configuration of the PHOTO mode

» Defining the type of the included signal filterifrgpm ASPEKT 903
» Setting user data

To run System tools, click thereols> button on the left side of the main window.

3.4.1 Archivization

The Archivization Module allows a security storaggckup to be performed in the external memory (.
USB memory, the external disk, the network diskloora CD/DVD disk. The archivization proceeds sat th
after it is performed, the archive performs thection of separate storage, which enables the effidgieview of
examinations immediately following the downloadingm the medium.

To activate the process of archivization, click #T@ols> button. A dialogue window with various buttondlwi
open on the screen — one of which is thechivization > button. When this button is selected, the maiwluh®
for studies archivization will be displayed.

Archivization process 23

Archive: |Main Archive |

Archivization range: !2000-01-01 v| -- ‘2016-04—15 r|

The size of the archive for the given date range: 4,78 MB (0,00 GB)

Archivization destination

Nk
- The total amount of space:7,48 GB Select
The free space:7,21 GB

The amount after the archivization:

The free space:7,20 GB

Run Close

Figure 27. Archivization process
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Performing archivization

It is always only current storage which may be afigkd. Only examinations from a given time intdrva.e.,
from the range of days listed in the window — arpied. Archivization occurs into the indicated madi When
archivization is completed, the system remembergtriod of the last archivization and sets the fiatowing
the last archivization as the beginning date. T$& may change these dates as desired.

Browse For Folder =2

Select the folder...

BEE Desktop =
a Libraries
| B ASPEL
"M Computer
€l Network
- [ Control Panel
¢ Recycle Bin
_EXE
_setup.00.06
_Stress w3.11.01 AsKEY
AsTEK
CD-DEMO V6 -

Make New Folder Cancel

Figure 28. Browse for archivization folder
In order to perform an archivization:
1. Set the period of archivization.

< Each change in the period of archivization causesudomatic re-calculation of the size of storage
for the given period. In the event that the storagetains a very large number of patients and
examinations, a window with information on ongoajculations will display.

2. Select the archivization location.

« The most recently given archivization location liways set as the default location. Theetect
button allows indicating another archivization ltiea. By pressing this button, connect the
external memory to the computer or insert a CD/DAi€k into the reader.

« If a CD/DVD disc is not the selected archiving @ae folder may be selected to save data. The
archive will be saved in a selected location irolér named in the following configuration: A
H24W _date_time - date_time of archiving in the fatrfyyyddmm_hhmmss);

« If the selected place of archiving is a CD/DVD diltze screen may display a system message
regarding the recording; this should be cancelfat. further steps, please follow the guidelines
provided in the “Recording tests on a disk” section

 The window shows basic information about the selqgtlace for archiving and whether the
archive will fit within the selected memory. If tipeogress bar is red, it means that the archivie wil
not fit in the selected location. In this case, ghwuld indicate a different archiving locationg(e.
replace the USB memory with another one, insedrapty CD/DVD disc or reduce the size of the
archive by limiting the date range).

3. Activation of the archivization process.

e The archivization process is set in motion by dligkthe Run> button. If a mass memory is
selected (e.g., USB memory, an external disk, metavork disk), a window reporting the progress
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of archive creation will display. The conclusiontbé archivization process will be noted with an
appropriate message. For archivization onto CD/Ddféks, an additional window will display —
see below.

Recording tests on a disk

After the Run> button is pressed, if a CD/DVD device has bedacsed as the archivization location, the
following window will display on the monitor screen

Burning on media 23

Data archivization for period: ~ 01.01.2000 -
05.05.2016

Seleck:
[200.0 T55Toop CODVDW SH

$8 Remove

€2 Erase ‘\ Burm

EtigLiette

~ Device state info

dction;

Progress

Figure 29. Burning on media

CD/DVD disc archiving window includes the followirggements:
a) Recorder selection field

« This field allows you to select a device which vahable you to record the disc. If your computes ha
only one device, the recorder selection field wilow only the name of that device and it will net b
necessary to select it.

b) <Burn> button

« This button starts the process of saving the aectuvthe disc.
¢) <Erase> button

e This button allows you to delete all data fromwanitable CD/DVD disc.
d) <Remove> button

HoICARD 24W © Aspel 2016 Page 31/134



Operation manual IU-AT-21_XVII_ENG XVII Edition

e This button deletes the exams recorded on thefidistthe computer hard disc.
e) <Etiquette> button

« Allows you to print on paper the contents of theorded disc on a default printer, set up in MS
Windows.

During the recording, the lower part of the windaill display the status of this process. After tieeording of
tests on a specific CD is completed, the processlatd verification will be started automatically. the
verification reveals any inconsistency, the backopcess will be suspended. If the user replace<avith
another and wishes to continue (a dialog box askimgut that will pop up) then the process is resuioe
another disk.

Backup history

Insight into the backup history is enabled by th&dn in the main backup windowHstory >. Pressing it will
open the history window. This window allows youview what has been saved to the disc (i.e. pafidirst
and last name and his/her exams) as well as s&ardiscs with the saved exams of a given patient.

The contents of this window:

1.Table with information regarding backups
« the table displays the date of the backup, the r@frtiee CD, on which the tests are stored, and —in
case of standard backup mode — the period it covers
« Depending on the backup mode you selected, the pathe disk is generated accordingly:

STD date of backup OKR period in the fromoformat CD disk number.
e.g. STD 12.12.2007 OKR 03.04.2006 — 02@J7 CD 1

2.<Show contents button:
« displays the contents of the disk selected indbket The contents can be displayed by double-
clicking the disk with your left mouse button.
3.<Search> button:
« displays the search window for browsing patientdisks. The process of patient search allows
displaying all disks, on which their tests haverbagchived. Searching CDs marks the backup on a
particular disk in the history table.

4.<Label> button:
e pressing this button start printing the contenta &D (as a cover).

Searching patients and disks

Clicking an appropriate button in the history wimdwill open the search window.

To search all disks that store a particular paseests, choose thePatient search» option, and then fill in the
search fields with the patient's data. (Fig.82)eThore detailed data you put in the search fidld, more
accurate the result. E.g. If you only enter the @d&dam”, the program will find all patients withis name.

The results will be displayed in a window showihg hames of CDs, on which the tests have beenvarthi
The contents of the disks can be viewed as intfigtdry" window.

The system does not recognize the input sequeridarnme — Surname; therefore, if you enter the |gter the
search window, then the program will find all pate whose either name or surname starts with an A.

Pressing the Search> button will open a window showing the list of kiiscontaining a patient’s tests. The
contents of the disk can be viewed as in thistory> window. If a disk contains more than one patithait
meet the search criteria, the window will displagtbns for navigating the data of these patients.
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To find a particular disk in the history, choose #Disk search option, and then enter the name, or part of the
name of the disk. If you enter a part of the nathe,search results will show all files that contdiat name.
E.g. entering "ZAAW" will result in finding all diss made in advanced backup mode.

Additional information

Archiving on CDs runs in single-session mode, whitdans that a CD is closed after recording andtimero
data can be added to it. This particularly applie€D-RW disks. This principle has been adoptegrévent
data overwrite.

The module supports backups in the following disks:

« CD-R
 CD-RW
« DVD-R
« DVD+R
« DVD-RW

 DVD double layer (DVD-DL)

Important: Data will be recorded to a disc, proddie computer has an installed device supportirgg t
particular format.

Note: All custom-sized carriers, or partially oveitten CDs are not supported in this module.

IMPORTANT !l Manufacturers usually provide a 10-year waryaribr data carriers. We
recommend that you back up your data on media witbnger life. All information is usually
available on the manufacturer’s website or in thimtpof sale.

3.4.2 Exams Archive

A Holter examination loaded by the HOICARD 24W Syst© Aspel is remembered on the computer disk in a
strictly defined place — this location is knownths examination storage location. To facilitate aging a large
number of loaded examinations, the possibilityrefating many different storage locations has betnduced.
Storage locations may be found on a physically ected computer disk or on any other medium which is
interpreted by the MS Windows system as a disk a.€£D-ROM reader, a CD-RW, magneto-optical disk or
any other discretionary archivization device, omwuek disks.

Every storage location is identified by a discneioy name given during the creation of such stoeagkby the
access path to the file where this storage is éacaf\t any given time, one of such storage locatimnthe
current storage location (in the Figure 30). Newmaations, which can later be transferred to ofii@ces, are
loaded into this storage.

Reviewing the contents of an examination storage

It is possible to review the contents of a seleeeamination storage. In a separate dialogue wina@olist of
registered patients in a given storage will disply do this:

» Select a desired storage — mouse over the nane sfdrage and press the left key,
» Select the buttonBisplay> — mouse over the button and press the left key,
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Examination archives

The examinations can be stored in different archives on disk. The available
archives are listed below:

i_. Mame Pathname

|—= Display
| [l Main Archive CHASPELNHZEW _ang
[C1 Archive 2 CAASPELNDB11 53 Cument
Add
Delete

OK Cancel

Figure 30.Examination Archive

Selecting the current examination storage’s locatio

One of the storage locations is designated asttirert storage location — a ‘tick’ on the left siafethe storage
location name. The current storage differs fromepttorages only by virtue of the fact that newneixetions
are loaded into it (field koad Examination>). To select another storage as the current stpragve the cursor
into the area of the rectangle found next to thmaaf the storage and press the left mouse keglectsthe
given storage and then use the buttQurrent >.

Creating a new examination storage

A user of the HOICARD 24W System may create his @wamination storage to store examination. To @ th
he/she should select the buttofdd>.

On the monitor screen a dialogue window will appehich allows him/her to indicate the location &toring
the examination (i.e., disk and file). This is argtard window of the MS Windows environment whistused
to save or indicate files. If necessary, he/she @eate a new file in the selected location by gighe icon
<Make new folder>. In the field Name>, enter the name of the examination storage wihéshbeen created. If
all the information has already been entered, confhe operation by selecting the butto®k>. A newly
added storage will be recorded in the system aticappear on the list of available storage location

Removing an examination storage

Any desired examination storage may be removed ftansystem. However, the consequences of thisatiper
must be remembered: all of the examination remeetbier a given storage will be deleted irretrievably
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To delete a storage, indicate the given storagadwing the cursor into the area of the storage nanepress
the left mouse button, then select the butt@elete>. A message will appear on the monitor screen with
request to confirm the operation which has beefopeed.

3.4.3 PHOTO mode configuration

HolCARD 24W © ASPEL has the ability to attach image every patient’s ID. This option increases lthe|
of security in identifying the patient with a teshd recorder (2.3 Upload test from recorder). Tley wf
uploading images has been described in detaillir2 Batient data and tests

PHOTO mode configuration allows you to specify, @hbf the available ID images is to appear in théept
data window as the starting image — see FigureTB&.remaining images are only available after pngsan
appropriate button.

Photo mode configuration 3

Pleaze set the startupfato for the patient dats dialog,

-Optianz -

12 Obverse ldentity Card
| Reverze |dentity Card

I Eut tace of Identity Card
1Mo fabo

0k Cancel

Figure 31. PHOTO mode configuration

3.4.4 Test filter in ASPEKT 903/703/712

Tests carried out by the AsPEKT 903, AsPEKT 703PEKT 712 recorder may be subject to filtrationimigir
uploading to the program in order to eliminate unigd interference. The user has 3 types of filetrtheir
disposal — the baseline filter prevents the basefiom wandering, and muscle artifact filters eliate
disturbances from muscle tension. It is recommendembnnect the following filters to ASPEKT 903 oeders
— <Baseline filter> and Muscle filter 2>. In case of strong disturbances, you can swittla dieavier muscle
artifact filter <Muscle filter 1>.
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ASPEKT 903 Settings ...

Filter for AsPEKT 303 [7]

Fuzcle Filter 1

W Muscle Filter 2

[¥] Filtering iz done only during the loading examinations into the program. After

loading the examinations filter change does not affect.

Default 0K, Cancel

Figure 32. Filter Settings

XVII Edition

Keep in mind that signal filtration is only donerthg test uploading. If the test is already in H@dCARD 24W
database — which means it has been uploaded, ttagiog these filters have no effect on the EC@ain

that test.

3.4.5 User data

While generating reports on Holter tests, the firage of patient data in the printed headline shoses data
found in HOICARD 24W © Aspel. That data includeethame of the facility performing the test, its sedgd and
other data, e.g. phone number. All this informatioay be set by selecting meniicols> field <User data>.
On the monitor screen, a dialogue window will appel which allow entry of the particular informian.

HoICARD 24W © Aspel 2016

User data ...

Pleaze enter the information about the user / license owner
Thiz data will appear in the header of every ambulatory report

~ Dwaner:

Marme: |Universwty Medical Center |
w:ldress | Mew Jersey |
Dlher.| |

Flease enter the contact details with your doctor. Thiz information will be stored in the
recoider ASPECTS03 and will be shown on demand on the displap

Contact to Doctar:

Mame: |Gregory Laurie |

Fhane: | |

OK. Canecel

Figure 33. User Data
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Additionally, you can enter information that wiklstored in the ASPEKT 903 recorder — the nambeperson
the patient should contact in case of problemsevviéaring the recorder, and their phone numbersé data
will be available on the display of ASPEKT 903 afpeessing the appropriate buttons.

After entering or editing individual fields, all ahges should be confirmed by pressi@k<. The data will be
saved in the program.

In the case of changing the data of the office,itifi@mation included can be edited (corrected)teDedition is
done in a standard way, as in most window-basedramnes under MS Windows. Characters can be removed

using the Backspace key, switching between successive fieldéame>, <Address>, <Other data> is done
using the FAB> key or using a mouse.
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Chapter 4

Automatic analysis

4.1 Analysis configuration

Initial analysis of the selected examination (skedaautomatic analysis) is based on settings gadmwvithin the
very first minutes of recording and eventual changgroduced by the user. These settings are ahpaunt
importance for quality of the whole automatic asay Therefore it is important to have high quadibd simple
initial signal, which will provide:

« High value of QRS amplitude — between 1mV a 1.5and more,
* Low noise level,

» Stable base line,

< No arrhythmia of the type: pause, tachycardia, etc.

Selection of a channel for analysis

The most important thing is to decide which chasrsfiould be selected for analysis and which shbeald
rejected. HOICARD 24W © Aspel program may analygeegamination in one, two or three channels. Chianne
with the highest QRS amplitude and channels coimgiimportant information on heart work should le¢ested
for analysis. If channels are selected impropérigay result in lack of detection of ventriculaabeor in false
detection of beats, which actually do not exisy.(ethere noises appear), as well as generatingad gumber of
templates.

Please note, that a channel which was the besé ditetginning may eventually become worse becaestreties
have been unfastened or loosen. Therefore it ipitapt to browse the whole examination data tosssgaality

of the channels using Full disclosure and Strip nhesl which are displayed on the screen. After ngkin
assessment the channels should be highlighteeiarthlysis window (Figure 34). The window allowsa$ing
separately the channels on which QRS detection éllconducted and separately the channels on which
morphology will be assessed. To start the anajygiss START> button.

Cancel

Mone ¥ O START

& Fetrospective (" Prospective

.
i |

Figure 34. Dialogue box for analysis setting
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Other options

Analysis settings window allows changing of an\aztthannel polarization withirverse Polarity> button and
set value of the ECG signal displayed in Full disare module. Controlling of the signal makes ttesentation
of the test better clear-cut and is set witbaih indicator> scroll. All these options are available after @sing
<More...> button.

Remembel Quality of ECG signal is of paramount importan¥eu must take care that patient’s
electrodes are properly connected to ensure minies#$tance of connection and high amplitude
of beats. Monitor ASPEKT program and recorder \Wwiglp you only to control the performed
activities.

The loaded examination may be browsed in severgswahe next section will inform you about the most
important modules, which will ensure fast evaluatid the examination and help to make the corregrbsis.

4.2 Examination review

Several modules preset the test in several ways:

1. Full Disclosure,
2. Strip,

3. List of strips,

4. Templates,

5. Tables,

6. Trends,

7. HRV analysis Heart Rate Variability,
8. QT analysis,

9. Cardiac pacemaker analysis.

10. HRT analysis,

Each module may be started from the program toabaReview> menu. To end the work of a module click
on an icon on the toolbar or an icon in the meragolBar icons inform (on/off button) whether the ggivmodule
is on or off.

The first three modules (Full disclosure, Stripstlof strips) allow to reach any part of the texd aperate both

in analyzed and non analyzed examinations. Othetules (Templates, Table, Trends, HRV, QT, pacemaker
analysis, HRT) are dedicated to presentation oftddchnalysis results. In case of not analyzed ttesse
modules are not accessible (gray).

x| [E 4T 12| mjml| sc|w|er|®iw| B oS @] 2]+

Figure 35. General view of the menu and toolbar

Figure 35 represents general view of HOICARD 24VWAgpel window that is content of the title bar, meand
toolbar. Pointing any of the icons with a mousesouryou will see a short prompt explaining the niregn

Remembet The modules are shown in the same sequence psatheally appear at the toolbar.
This sequence is also suggested for browsing aitthggdhe examination after the automatic
analysis.
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Other modules of examination browse and presemntati@nalysis results are described in next sestion

4.2.1 Full Disclosure

Full disclosure module allows to view the wholet tiessany channel selected by the user (HoICARD 28W
Aspel is a 3 or 12 channel system — depend ondecpand print any part of or the whole examination

All operations referred to this module are perfodmeth the help of the toolbar located at the bottoart of the
module (so called module toolbar).

Examination reveiw

There are three ways to browse the examination:

1. Go to the preset examination time.
« Select an icon &o to specified time,
« Set the time you want (remember to change theifitite time includes examination performed after
the first day of recording),
¢ Press OK> to accept.
2. Browsing next pages of the examination
« Select one of the buttons which allow to browsegsag
- beginning of the examination,
- back,
- forward,
- end of examination.
¢ Repeat the operation as many times as neededdo tteaplace you want.
* You can shift a frame on the screen with arrows @apvn, left, right).
3. Automatic browse (so called film)
e Select €ilm> icon. The program will automatically go to nexges of the examination after about
1 second. In this time you can use the above destiputtons to shift to the preset time or manual
browsing. In this way you may change the placeubbmatic browse. SelecHm> icon again. The
program will end automatic browsing and remainhat place of browsing end. Seledtikn> again
to start automatic browsing starting at the pla¢es been previously stopped.
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Figure 36. Full Disclosure module

Other options

You may change a number of information displayedigymodule any time you want — larger or smalileet
interval or more or less information in one linesdlbuttons Mumber of lines in the window> and <Seconds
in the line>. The program allows to set 8 lines on the scr@2mr 20 lines, 30 sec, 45 sec or 60 sec, eadh. Yo
may select the required time interval with thoseugis of icons, and check the time of examinatiothat

<Examination time bar> on the left of the module window.

Example 1: 8 lines on the screen, 30 seconds edaminutes of examination (minimal interval)

Example 2: 20 lines on the screen, 60 seconds,=a6minutes of examination (maximal interval)

In case the signal amplitude is very small anddbrse of examination is not distinctly visible thre screen
you may strengthen it by pressing a special icarengthening is only for visualization reasons aoés not
influence results of the analysis (i.e. ST level).

Beats detected in the analysis are coloured tditédei verification of pathological states. It isry important
when this module is displayed together with otheduies showing concrete results of the analysis.

You can change classification of beats is a laagé@f ECG record:

1. Highlight ECG part:
¢ Point the highlighted field with a mouse
¢ Click the left button and drag a cursor to the efithe field.

2. Select morphology in the highlighted field.
A dialogue box for morphology selection will appe@emplates will be changed for all beats in thghlighted

field.
To have exact view of the examination pre§irip>. The highlighted part will be enlarged and présénn
three channels at the same time.
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4.2.2 Strip

The strip shows a short part of the examinatioalirthe channels. It is the most often used modilde for
presentation of beat templates and tables.

This module is operated from the toolbar in thetdrot part of the module and the upper line of th st
description.

ECG course is drawn on the millimeter grid (1 grid cm) with 1 mV amplifying feature on the lefto may
move along the whole examination — from the begigrtio the end — with Strip reveiw> button. Current
location is signaled withStrip beginning time>.

| 12:12:25 || |+ = HR=92 |
u] [a] ] ] u] W W i) u] ] a] a]
1__H._‘{'l’_ T b T A T L T ﬂHﬁﬂj\ﬂﬂm_ﬂb—’— TS A~ TS A T A —
2 T VT I VT TN Y YT VT VT N
A o ) g e A A A

3" o At
RRHR | K¢ = = 3 =05 x1 =2 [ w05 | 2550 100 |[@auis | & D S V N X O |40

Figure 37. Strip module

Beat description

Beat templates are displayed in the upper parh@fstrip. Information about RR (in ms) and HR isptiyed
between beats. RR and HR descriptions my be svdtoffavith <HR> and RR> on/off buttons.

Amplifying and recording speed

The displayed signal may be set in one of threedsta positions: x0.5, x1, x2 or smoothly contradlle
A change in amplification does not change the vafube represented signal, which is always 1 mdgpite the
settings. It allows initial evaluation of QRS.

The strip presents a section of the examinatiordipg of the selectedsignal display speed:

Speed Time
25 mm/s 16 s
50 mm/s 8s
100 mm/s 4s

Tool tip displays accurate information about theglé of the strip. The size of displayed informatioes not
change even after a module window size changing.

Description of the strip

Each strip may be described and saved in the Bisipmodule. This module (see details in sectidh31 Strip

List) gives fast access to chosen parts of the exatians and print them while the report is beirgnerated.
Description is placed inStrip description line> and accepted with «> button. A green arrow, which will
appear on the strip informs that this part of thkeneination has already been saved and described.
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A description may be freely modified by deleting tlxisting description or a part of it witlBackspace or
add your own text. Maodifications are also savedwit- > button.

The saved and described strips may be removeddsgipg < >. Strip description and arrow will be removed
from the screen, and information will be erasednftbe Strip List.

You can move to the next or previous event willext event>, <Previous event buttons. The place of event
occurring is signaled with an arrow — the red arioferms about a patient’s event, and the greeovaimforms
about strips saved by the user.

If a part of examination has been saved twice, ammws are displayed. The description seen $irig
description line> always refers to the first arrow. To read thetnaéascription move the beginning of the
examination in such a way that the first arrow plszgars and the second arrow is at the beginningadeurate
shifting of a strip by 1 sec use left and righbars of the keyboard.

Strip printing

Strips may be printed:

o directly,
« through a list of strips (output queue).

Press $trip printing > for direct printing. Before printing you may entgour own description in a window
which will appear on the screen. Printing starts&@onds before the strip is displayed and coninseconds
of the examination. The printout encompasses th@wsindings of strip begining 10 sec from the leftld0 sec

from the right.

In case of an option of the output queue, savertagbahe examination with Save> button in the upper line of
the strip and then Print in Report menu. Each edrpage contains 3 strips. For the detailed dasmmiszee
section6.1 Generating reports.

Reclassification

Each detected beat is coloured and signals thégosif R peak with a relevant abbreviation. Morlayies are
marked as follows:

Morphology Abbreviation Colour
Dominant D Yellow
Ventricular V Red
Supraventricular S Blue
Artefact X White
Unknown (Other) U Green
Non-classified N Grey
Pacemaking P Purple
Summarised F Purple
Block B Purple
Oown 1,2o0r3 Purple

Each detected beat may be reclassified. To do this:

1. Indicate a beat or a group of beats:
* To highlight a single beat click QRS field with tkedt mouse button (near R peak). A red frame

appears.
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e To highlight a group of beats click with a left nsaubutton the filed of the first beat and keephn t
key pressed move to the last highlighted beat (Rgagak) and release the button. QRS beats you
have selected will be red framed.

2. Select new morphology.

¢ Press Reclassification>button. When the button is released, the progralirawiomatically change

the morphology of the selected complexes and charogdour.

Buttons of colours are the same as colours of nadogjies to facilitate the operation. Additionaléffer moving
mouse cursor in the field of whichever reclasstfaa button an explanation of the meaning of patéc
abbreviation appears.

Measurements

<RR intervals display> button is at the beginning of the module toollghen pressed, it displays RR intervals
between consecutive QRS in [ms].

Strip module shows a selected part of the exanainatiith full information about ECG course, thatcisrrect
amplitude and duration of beats, those values maypéasured for any QRS complex.

Measurement of amplitude and duration of the signal

1. Press and holdCtrl>

2. Move mouse cursor to the beginning of the measunefesy. R peak of QRS complex).

3. Press and hold the left mouse button.

4. Drag the cursor to the end of measurement (e.gl tthe next QRS base line). You will see a
rectangular frame indicating the field of measunetne

5. Read the deflection value and duration in the wimeldhich will appear in the left top corner of thes

window.
6. After measurement ending release <Ctrl> and moussoc

Remembet Full Disclosure and Strip modules are very ofthsplayed together. A change of
position of the frame in ECG module automaticaliyeges the content of the Strip. A change in
the examination part displayed in the Strip moduié automatically change the position of the
frame in ECG module.

4.2.3 Strip List

Strip list module is designed to save importarisli¥ou can print strips and attach to the repbhe list also
allows fast access to parts of the examination.

Strip categories

This module distinguishes 4 categories of strips:

1. (Patient’s) events A

2. (Patient’s) events B — ASPEKT 903, AsPEKT 703, AKPE 12
3. Strips

4. Irregularities of rhythm

5. ST episodes

Events button is built in ASPEKT recorder. A patishould signal any not typical situations by piegshis
button. The recorder saves the moment of such erehtHol CARD 24W © Aspel system presents it agip.st
Events category contains all the signaled eventseoéxamination.

For the detailed description see sectladh2 Strip.
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Events & | Events B | Stips  Arhythrias | 5T-Events |

P Timne. | Description... |
1121953 Single SYE

112200 Single SWE

1122142 Single SWE

[112:21:50 Single SYE

[112:2457  Tachycardia HR 162,18 s HR 190 Max of 4
(11242201 Tachycardia HR 162,18 2, HR 180 Max of 4
[112:59:08 Tachycardia HR 162,18 =, HR 180 Max of 4
[l 13:18:09 Tachycardia HR 162,18 =, HR 180 Max of 4
C1q2:27:41 Irreqular rthythm HR 78, 21 =

[112:44:45 [rreqular rthythm - HR 78, 21 =

[C113:01:49 Irregular thothm HR 81, 21 =

131362 Pauze 4738 mz

1121202 Pauze 3199ms

L1 1229:08 Pauze 3199 mz

Delete

Figure 38. Strip List module

Automatic analysis is followed with rhythm irregtitees and ST episodes generated by the systenh. tigpe of

rhythm irregularity is documented on the list wathe strip. It is always the longest irregularitytioé given type
or the first irregularity if duration time is noigsificant for the given disorder. All episodes eged during the
examination are included in ST episodes.

List Edition

The first column includes the time of strip begimpiand additional information whether the stripoi$e printed
when the report is generated. If a small squatieked, it means that the examination is to betpdr{left click
on the square). To print the highlighted stripesekPrint > in <Report> menu. The detailed description is in
section 6.1 Generating reports.

The second column contains a description of thp.sthe description is easily modified:

1. Select a strip. Left click on the strip start time.
2. Press #Modify >.
* A window will be displayed to modify a descriptiby adding or deleting any part of the test. You
may also delete a description witBackspace>
»  Confirm the entered modifications witfO >
3. Repeat the same action for any strip, if required.
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Patient’s event program automatically introduces imitial description like: “Patient event no ...This
description should be followed by a patient’s comtmewritten from a patient’s diary and doctor'ses Only
then it makes the complete documentation of atygicants.

You can also add or delete new events. Adding neswts is particularly useful when a patient enteaad
atypical situation in the diary but has forgottensignal it with he event button. Add doctor’s gtin Strip
module. To delete an event, highlight it on thedisd press Belete>.

Remembel Strip list interacts with Full Disclosure and igtmodules. It is recommended to

activate all three modules at the same time becausmse of choosing any event from any
category Full Disclosure and Strip frames will hétee beginning of the time that event occurred.
Full Disclosure allows to evaluate what happeneth@close vicinity of the event, and the Strip
allows accurate investigation of the event itself.

4.2.4 Templates

Upon completion of a Holter analysis each QRS téle its morphology. HOICARD 24W © Aspel system
differentiates six types of morphology:

« Dominant,

e Supraventricular,

* Ventricular,

e Other — unknown morphology,

* Artifact,

¢« Own (Pacemaker, summarized, blocks).

QRSs may have different templates. Each detectmapgof templates is called a class, and a reprasentof
the class is called a standard. A representatie @RS which reflects best templates of all oth®S® in a
given class.
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Figure 39. Template module

The Templates module presenting all the detectetplaes in the given morphologies allows to browse
particular beats qualified to a given template adi templates.

The window of this module consists of three parts:

* Morphology selection buttons Each button contains a number of QRS beats ineangnorphology
and a number of detected templates.

» Template selection buttonsEach button contains templates and related nunfidesats in brackets.
Additionally a representative of a template is dnaw the button. Here you will find only buttons of

templates of previously selected morphology.
e  Strips. Itis a standard Strip module which allows browgsdf all beats in the template.

The Strip module has the same functions as thedeseribed in Section 4.2rip. The only difference results
from replacing &lext, Previous Event buttons with &lext, Previous Template buttons.

To select morphology or template click the left kéffthe mouse on the selected button.

Group buttons selection

Edit operations in Template module refer to all fPBS classified to currently chosen Template (dimime
button). In Template module you can highlight mtiren one button at the same time and reclassifywtiwe

group.

* Press and holdCtrl>,
» Select the next template (left click of the mouse).
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You can repeat the whole operation many times bgtaorg a new template and drag it to another mdogiycor
template. There is also o possibility of markin§ary element in the template. Hol€#l > pressed and select
again the highlighted button.

Alternatively, you can highlight a certain grouplnfttons:

» highlight the first key,
» press<Shift> and hold it pressed,
» highlight the last key.

All the keys, from the first to the last, will beghlighted as selected ones. Such group may begddatp
another morphology or connected to another class.

Class Survey

When the module is activated, dominant morpholdggscis presented as default option. To browseetaef
other morphologies do the following:

» Select one of the buttons of available morpholagiéss button will be shifted to the left to indiea
which morphology has been selected.

» Hitherto class buttons will be replaced with newesnaccording to groups of shape of the selected
morphology.

* The most numerous class (first on the list) of gimeorphology will be marked out because classes are
always placed by the number of QRS. The selectassdk indicated with a colour changing of the
button which will be the same as a colour of thig gsee Figure 39).

«  Strip content is changed in such a way that a frendieates a part of test where a representatitheof
class appears. This allows to see a template thrale channels at the same time.

To see a representative of a different class dnig slick the left button of the mouse. A selattdass will be
highlighted and a strip will be automatically dispéd.

Change of amplitude and displayed channel

In order to change amplitude of a displayed sigmalass buttons it is enough to use buttons ornidbiar. You
can also use:

e <+ > (numeric keypad) — amplitude increasing

e <->(numeric keypad) — amplitude decreasing
On screen information will be automatically updatéd change of amplitude often helps in evaluatidn o
morphology group.

Buttons of subsequent classes display represesgadiva given class (groups which reflect naturthefwhole
class the best). To change a channel selebasnel change button or a key: £ channel 1, > channel 2,
<3> channel 3.

Classes connecting

Classes of the same morphology may be connectedit@ class. When a user finds two classes ideiftara

the medical point of view or with negligible difemices, such two classes may be merged. Such aperati
depends on “throwing” a reference class into theose class called target class. Size of the tarkpests is
increased by a relevant number of groups contaiméige reference class, the representative, howeserains
unchanged.

In order to merge two classes of the same morplobimthe following:
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1. Select a reference class.

2. Move the cursor above the reference class once.dgegss the left button of the mouse and hold it
pressed. The cursor will change its shape —a pnsappears next to the arrow.

3. Hold the key pressed and move the cursor aboveathet class.

4. Release the mouse key. You have just entered thieenee class into the target class.

Beat browse

To browse subsequent elements of the class, thatis, two browse methods are applicable.
Method one (with a Strip):

e Select a class. The strip will be automaticallyatehe representative of that class.

e Select Next element button on the toolbar in Strip module. The strigmtent will be changed and a
frame will be placed at the first beat belonginghe selected class.

e Select Next element again to move from the second to the third beahis class, etc. Beats are
presented in the same order they appeared durnigsh

Press ®revious element button to return to the previous beat classifiedthe same morphology. Use
<SPACE> to make your work easierSPACE> functions same asNext element. If you want to browse all
elements and verify the analysis, just preSPACE>.

Method two (page mode):

e Select class you want to browse.
e Press Page mode button. Instead of morphologies and classes,esu@snt QRSs of this class will be
displayed. On the toolbar you will seBage mode end button.

To return to the previous screen (close browsejcsefElements browse buttorr on the toolbar or press
<ESC>.You may also move to class element browse mode @ouble mouse click above the button of a
selected class.

Generally, elements browse is the same as classesdn Subsequent groups are divided into pages.céa
change pages in the same way as described abgee can change amplitude and select another channel

Additionally, two operations have been introduced:

1. Highlight all groups on a given page witlx key (All)
2. Invert the meaning withls> key (Inversion)

Class of "unknown” type

In case of manual QRS reclassification (detailedrination in4.2.2 Strip), changed beats are placed in a
special class calleduUnknown>. Such class is created for each morphology seggr# needed. Inknown>
class does not have to contain all identical beatsdepends on kind of operations performed byser.uThis
class also contains beats added manually. Ther#i@eclass does not possess a representativeetetion
button of this class does not have any image of QR& class may be treated as a kind of bag fatsbedited

by a doctor, but always of one and the same moogiyol

"Other” morphology

At the beginning of this chapter morphologies ditele by HoICARD 24W © Aspel are indicated. One of
those morphologies is described &3tker>. Of course, it is not morphology in the medicahse. It should be
understood as a group of those classes where &edeafnition of morphology based on analysis ipassible.
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To avoid mistakes which may influence the diagnasigersely, the system prefers to leave the decisiaghe

user.
The basic task of a user browsing class division:is
a) Verification of classification,
b) Definition of morphology classes contained irthié&” group.
Remember !

Important notes:

« <Unknown> type class is just a bag with beats with morpgplchanged by you.

« Green beat is "Green light for you to act” — defthe correct morphology. The program prefers not to
take any decision than making an error- it needs help.

« Browse all classes inGther> morphology.
¢ Goto the next element of the selected class bysprg SPACE>.

Division into classes module interacts with FulsElosure. You may see beats not only on the
Strip but also on Full Disclosure. It allows to kxaie a larger section of the test. Start both
modules at the same time, and the frame will begulan a given beatNext, Previous element

of the class both in Strip and Full Disclosure modules.

Function keys:

Key Meaning
Home First page (beginning
End Last page (end)
Page Up Previous page
Page Down Next page
+ Increase amplitude
- Decrease amplitude
1 Display channel 1
2 Display channel 2
3 Display channel 3
Module browsing class elements
A Highlight all groups

| Highlight inversion

4.2.5 Tabularized List

Tabularized List module displays results of Holwmalysis in digital form giving consideration toa@xination
dividing into subsequent full hours.

The table consists of two parts:

1. Table of hours,
2. Strips.
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Table of hours presents:

a) Maximal, minimal, and average value for 24h rhythm,
b) Maximal, minimal and average value for dominantlniny,
c) Table of supraventricular irregular rhythms,

d) Table of ventricular irregular rhythms,

e) ST episodes in subsequent channels,

f) ST maximal elevation and depression.

The strip is mainly used for documenting which pasf ECG signal were the basis for calculating ealu
arranged in the table. This strip is a standard asalescribed in Chapter 4.2.2, and functionbénsame way.
The only difference is in replacing\ext, Previous ever#t buttons with dext, Previous irregular rhythm>
buttons.

Abbreviations

Names of values and irregularities contained inttii#e are abbreviated because of limited space.t@ble
below presents these abbreviations.

Abbreviation Full name
HR for 24h/basic rhythm
Max Maximal HR
Min Minimal HR
Avg Average HR
#QRS Total number of analysed beats
Artef % % of artifacts
Supraventricular rhythm irregularities
S'SVE Number of single premature supraventricbkats
PSVT Number of supraventricular paroxysmal tachyica
Tachy Number of tachycardia
Brady Number of bradycardia
IRR Number of irregular rhythms
Pause Number of pauses
Ventricular irregularities of rhythm
S'VE Number of single premature ventricular beats
VT Number of ventricular tachycardia
IVR Number of active ventricular rhythms
Salvo Number of cluster beats
Bigem Number of bigeminies
Trigem Number of trigeminies
Couplet Number of pairs
RonT Number of Rna T episodes
ST elevation / depression

Max ST 1+ Maximal ST elevation in channel 1
Max ST 1- 1 Maximal ST depression in channel
ST Episodes Number of ST episodes
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Table content

On the left of the ‘Table of Hours’ there are pdedor which particular values are calculated. Tirst line,
‘Total’ sums up the whole period of the test, thrextrline (brown line) allows definition of any ped of time
for which the values will be calculated. Other 8neomprise one hour periods from the beginnindnéoend of
the test.

The upper part of the module contains two listssklection:

1. List of rhythm selection:
e 24h rhythm — calculated values of HRs includelad! detected beats,
¢ Basic rhythm — calculated values of HR include addyninant beats.
2. Tables of irregular rhythms or ST present:
¢ SVE - detected supraventricular rhythm irregulesii
e VE - detected ventricular rhythm irregularities,
e ST episodes — ST episodes in subsequent channdis tefsts,
ST - maximal elevation and depression of ST in egbent channels.
Click an arrow to select a list and then select @egn you want. The table content will be autorraltic
renewed.
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Figure 40. Module of tabular lists
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Table browse

To browse a part of the test which is the basiscédculation of the indicated value, click a lefouse button
into a relevant cell of the table. The selectedlw#l be coloured yellow.

The following columns are the exception:

* Average HR,
* #OQRS,
o Artef %,
These columns cannot be selected, because a sinoof phe test referring to these values doesrist.

Following the selection of other columns the Stgnmtent will be automatically modified. In caseamlumns
referring to HR, a frame will show a beat with thdicated HR value. Maximal irregularity of rhythisithe one
which lasted the longest in the given period anémtime is not important (e.g. Pairs, S'SVE andE'\6 the
first which appeared counting from the beginninghef period.

All parameters of the indicated rhythm irregula@tye displayed in description line. To see the treggularity
press #lext irregularity > on the toolbar of Strip module oISRACE>. Description line will additionally
inform about irregularity being browsed. Subsequesgularities are presented in the same ordeluasg the
test. If a test was shorter than 24h, a part eilim the table will be empty (marked as “-*).

Edition of irregularities table

Buttons for edition are in the bottom part of thblé. You can:

» Delete mistakenly detected episodes (1),
* Neutralize the whole column of the table (2).

#|0]+—2

ke

Irregularity parameters

Detected irregularities are described with a cersa&t of enumerated parameters. List of paramdtgends on
nature of a given irregularity.

1. Irregularities without parameters:

» Single SVE
» Single VE
o Pair

2. Irregularities with full list of parameters:
3. Various combinations of parameters:
* Max Tachycardia
* Max Salva
e Max Irregular Rhythm
e Max. Active Rhythm
4. Irregularities with defined time of duration:
* Max Pause
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5. Each detected ST parameter is also describédavgiet of parameters:
*  Number of QRSs forming PSVT
e PSVTtime
e HRvalue
e Max HR value from 4 QRSs

Own Time interval

Tabular List module allows to define any time intdr(within the limits defined by the beginning at# end of
a test) which will include all values containedtie table. The second line in the table (brown)lipesents
these values. This line is always cancelled whemtbdule is started.

If you want to define your own time interval do tlodlowing:
1. Click left mouse button on the clock icon &Eime interval> column. Or click a brown button of time
interval,
2. A dialogue window will appear where you can set time interval you want,
3. Confirm the setting with ©K >,

The content of the second line of the table willdagomatically changed and particular columns slilbw
values calculated for the given time interval.

Remembet Tabular List module interacts with Full Disclosumodule. You can see the irregularities
with the help of Strip and on Full Disclosure padess a very useful option which allows to view a
wider history of a given irregularity. Just stdrese two modules simultaneously adext, Previous
irregularity > frames will appear at subsequent irregularitiehbin Strip and Full Disclosure
modules.

4.2.6 Trends

Trends Module displays Holter analysis data ingtephic form. It is represented with digital valuwesrabular
List in the form of linear or bar diagrams. Fastl @asy transition from the diagram to a given péthe test
highly facilitates the work.

The module window consists of two parts:
1. Permanent field of HR trend diagram,
2. Variable field where one of the following diagramay be placed:
e ST level and slope diagram,
» Histogram of any ventricular rhythm irregularity,
» Histogram of any supraventricular irregularity.

All operations in this module are conducted witk tielp of the toolbar at the bottom part of the aledso
called module toolbar).

HR trend diagram

HR trend in the upper part of the module shows ghann HR recorded during the whole examination. It
consists of two diagrams: a blue one and a redumaeed on the blue one).

The blue diagram shows HR variability averagingrfra0 second course and the red one shows a diagram
averaging from 60 seconds. Those two diagrams gecwilot of information about HR.
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The blue diagram should be interpreted as valuelesiation from standard deviation showed on the red
diagram. The higher peaks on blue diagram, theetaHR variation was in given moment of test, thedo
peaks — the temporary HR variation was HR closetdaadard deviation. This diagram helps to evaltagthm
irregularity during the whole examination.

Diagrams change

The module toolbar contains four buttons for chaggi category of the diagram.

1. ST button,

2. VEirregularities button,
3. SVE irregularities button,
4. ST3D button.

After choosing suitable button, a list of availabdarker is changed. The first marker is alwaysitgicit one.
Abbreviations on the markers are the same as irldehist module. Additionally, the abbrevation eé&pment
is available in Diagram description line.

Heart Rate
q"":“/‘u WMMJMWRLJ. VA AL n W LA L
40:50 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

ST chart {level [ slope) - Channel |

o I I O I O O |

11:00 1200 13:00 14:00 15:00 16:00 17:00 18:00
| I W JavR | avl | v |vi vz Jva |va | vs | ve
ST 8Typ VE I SET | 9

Figure 41. Trends module
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Other options

Trends module interacts with Full Disclosure andpStChange location of a frame in Full Disclosarel Strip
from HR trend Browse bar you will accelerate aciesso the desired part of the examination (e.gd fi
maximal HR).

Browsing the test with HR trend:

1. StartTrends module.

e Select Trends icon from the program toolbar (sgeféi 35) or start the module widReview>
menu<Trends> field.

2. Start Full Disclosure module.

« Select Full Disclosure icon from the program tool{see Figure 35) or start the module with left
double click on HR trend diagram. Full Disclosuredule will be automatically set at the beginning
of the selected hour.

3. Shift <Browse bar> on HR trend.

« Method A. Left click on any part of the trend. Bresvbar will automatically move to the selected
place.

« Method B. Shift the mouse cursor over the browsaubél it changes into two-direction arrow. Now
press the left button of the mouse. Hold it pressati move the bar to the left or to the right. Rete
the left button when you have reached the selgutezk.

« Method C. You can also move the bar with the keytholaft arrow or right arrow.

4. The content of Full Disclosure module will be maelifin such a way that the frame will indicate the
same beginning of the test as the trend browse bar.

The same procedure may be repeated for Strip moHalwever, it is useful to remember that Full Distire
module has a button in a toolbar which allows tcagmify” the required part of the test by indicatiStrip
module. Therefore it is more convenient to stafrStrip level.

ST3D diagram

HoICARD 24W © Aspel system enables displaying oft&ds for all channels on one diagram with th&8[3T
module. This module has many useful functions: gaisnging, time axis slope changing, filters, pnigt With
the use of cursor and upper bar it is possiblevestigate ST values for each examination moment.
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Figure 42. ST3D diagram

4.2.7 End of program operation

When the examination is loaded and Holter analgsisipleted, results will be saved automatically he t

computer. Reloading of the examination (from thetam base) allows to reproduce the test from befardast
closure of the system.

To end operation selecExamination> menu and €lose> field. Or press Exit> icon (Figure 43) on the upper
toolbar.

=l

Figure 43. Exit icon

Before closing the program confirm your decisiotivdOK > or give up pressingGanceb.
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Chapter 5

Test edition

5.1 Standard requirements

When Holter analysis is completed you have to reige results presented by subsequent modulegir ¢to
verify and adjust, if needed.

Results of automatic evaluation should be alwayifieé by a doctor.
(Polish Cardiac Society Standards — page 11)

Important requirements concerning Holter tests:

1. Morning hours must be covered by the test,
2. Number of artefacts cannot exceed 5% of recordeS8QR

Holter examination which does not meet the abowpiirements should be repeated. Holter EKG © Aspel
system checks the requirements and informs abasilgle dangers displaying a dialogue window afterfirst
analysis has been completed. Additionally, a baartfacts is placed by the main toolbar of thegoamn. This
bar displays a current number of artifacts in tt.t

Description Information [Chapter]

Check identification of dominant, supraventricukentricular QRS and
adjust if needed.

Check identification of artifacts and correct ifeded.

4.2.4 Templates

4.2.4 Templates

Verify HR and irregularities on the basis of ECGtpa 4.2.5 Tabularized List
If you are sure that you are not mistaken (on #sbof 1, 2 and 3 above),

you may carry out: 4.2.5 Tabularized List
* Qualitative and quantitative characteristics oflthsic rhythm, 4.2.6 Trends

* Qualitative and gquantitative evaluation of the éastand the slowest 4.2.5 Tabularized List
rhythms, 4.2.3 Strip List

 Analysis of significant elongations of R-R distas&so called pauses),
 Confrontation of data from the patient’s diary WE&G record

In case of diagnostic difficulties, poor recordrfréhe technical point of
view, or doubts as to reliability of the analysiss advisable to use page

4.2.1 Full Disclosure

mode option.

Check setting of ST measurement points and adfusteded. 4.1 Analysis configuration
Check analysis of ST segment 4.2.5 Tabularized List
Check analysis of ST episodes 4.2.5 Tabularized List

HoICARD 24W © Aspel 2016 Page 58/134



Operation manual IU-AT-21_XVII_ENG XVII Edition

The above table shows description of what shoulddme and refers to chapters where you can firatnmdition
about the modules, which allow evaluation and ieaiion of analysis results. The chapters below aéth
edition, that is adjustment of those results.

5.2 Reclassification of beats

The basic task in relation with test edition isustinent of QRS identification, so called reclasstfion of beats.
As the average number of QRSs in 24h examinatiaches 120 thousand, a user would rather not braiveé
them to find out whether morphologies are corré&at.facilitate the evaluation we have introduced pktes

module. This module connects QRSs of the same shagenorphology into one group. Templates may be
browsed and edited, so you can change morphologlldDRSs belonging to the same template. Detailed

information is included in 4.2.4 Templates Sectibtere we will only discuss editorial capabilitie§ the
module.

Reclassification of the whole class of beats

In case the whole class of QRS should be includezhother morphology, for instance, a certain grou@QRS
with a lot of noises have been classified as atsfand not as dominant beats, as it should e viry easy to
rectify such errors.

1. Select the template with wrong definition.
2. Move it to the relevant morphology.

* Method A. Move a mouse cursor over the selecteglaie Press the left button and hold it pressed.

The cursor will change its shape — a plus symbdlapipear next to the arrow. Holding the button
pressed shift the cursor over the button of comemtphology.

« Method B. Move a mouse cursor over the selecteglm Press the right button of the mouse.

You will see menu on screen. Select a symbol ottreect morphology from the menu.
« Method C. Press the button of the correct morphptogthe toolbar of templates module.

Change in morphology will outdate some of the éxgstesults of the Holter analysis so Reanalysiedgiired.
It is the best to reanalyze after all adjustmentgelbeen completed.

Template module has an “artificial” morphology -h@t. It is a group of templates which could notenéveir
morphologies defined with initial analysis. To aVanistakes which could influence diagnosis, thetesys
prefers to leave the decision for a user.

All templates in this morphology should be movedtee morphology: dominant, supraventricular, venter
morphology or artifacts. The peculiar case is ‘Unkn’ class which should be interpreted as a grdu@mdous
beats. It should not be moved to another morphoiogyhole because we do not know if QRSs are oktrae
shape. It is recommended to browse the whole eladseclassify manually.

Single beat reclassification

Single beats is always reclassified from Strip nledievel. This module is attached to Templates nedtumay
also operate separately and constitute a parhef obodules.

Detailed information on reclassification is desedbn Chapter 5.2 Reclassification of beats.

Indicate QRS: one or more with a Strip module frafiifeen select a button of a defined morphologytenStrip
toolbar. Reclassification will be automatic. Thelisated QRS or a group of QRSs will change its wofor a
colour of the new morphology.
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Examination reanalysis

Change of morphology outdates some results of Haltalysis. For instance, changing two adjacentsbea
classified by the system as ventricular ones intifaats you will reduce a number of detected paitéich may
influence the maximal and minimal 24h HR. Theref@analysis is required.

To reanalyze, selectStart> from <Analysis> menu. You can also useAralysis/reanalysis> icon on the
toolbar.

Reanalysis following changes in morphology alwasfens to:

¢ Detecting maximal, minimal, and average rhythm,
« Detected supraventricular and ventricular irregtits,
¢ Results of ST analysis,

e Detected ST episodes.

HoICARD 24W © Aspel system informs about user’s ditions displaying “Reanalyzing necessary” on the
program title bar — upper part of the program alibeemenu and toolbar (see Figure 35).

The optimum solution is to enter all adjustmentgd@mplates module and then perform reanalysis. il@jos
templates module or starting another module, eapularised List will automatically start reanalysighis
provides accuracy of the displayed data.

Exclusion of beats from analysis

It is possible to exclude the whole class of b&as Holter analysis. QRSs indicated as excluddtneit be
reanalyzed.

How to exclude the whole class from analysis:

1. Select the class.
2. Mark it as excluded.
« Method A. Move the mouse cursor over the class$itee right mouse button. The menu will be
displayed. SelectExclude>from the menu.
¢ Method B. Move the cursor over the class. Prés on the keyboard.

All QRSs will be automatically marked with gray oat.

Any QRS may be marked as non-classified, that dueled from the analysis. You may do it from the st
module with Non-classified> button from the toolbar. You may mark any parthef examination (for example
the deformed one).

5.3 Adding beats

If ECG signal is of poor quality (e.g. low ampliiida lot of disturbances), a humber of QRSs maybeot
detected with Holter analysis. Such beats may lkecdnanually and their target morphology may béndef
Beats are added with Strip module attached to andtldependently operating module.

All detected beats have the mark of current momipplat the place of R wave (e.g. D, S, V, X). Laélsuch
mark and frame inform the user that such beat babeen detected.

HoICARD 24W © Aspel 2016 Page 60/134



Operation manual IU-AT-21_XVII_ENG XVII Edition

/20 2 | e | B VIN X0 E

Figure 44. Manual adding of QRS

In order to add new QRS, do as follows:

1. Move the mouse cursor over the undetected QRS.
2. Press the right mouse button.
* You will see two green lines on the screen to iattiche field of searching a new QRS. Holding the
button pressed move the lines to the left or taitiet placing them in such a way that the undetct
QRS is within. You don’t have to be 100% accuraeduse the system will find the indicated field
to define the location of R wave.
3. Release the right button of the mouse when new QR&t properly.
* You will see Select new QRS morphology window. It will help to define morphology of the
added beat. When you press a suitable button thdomi will be automatically closed and adding
procedure will be completed.

To give up adding, close a morphology selectiondeim without defining its type. You can do it in tways:

1. Press €SC> on the keyboard.
2. Use <x > button at the level of title bar.

The most convenient is to add QRS if speed of sidisplay is 100 mm/s because it facilitates ddifimi of the
search field with vertical lines.

If a given examination has a large number of urdettQRSs check whether channels (or one of theneths)
used for analysis are disturbed. Very often wroegection or no detection is caused by poor qu&iBG
signal.

Try to switch off the worst channel and/or switaha channel with good quality signal (mendinalysis> field
<Settings> — description Chapter 4 Automatic analysis) axahalyze the examination.

5.4 Delete beats

Sometimes QRS may be detected in a wrong place. &ftgn noises are understood as beats. In suddtisit
delete such QRS because it can influence deteriminet maximal minimal, and average HR.

Do it with Strip module. Indicate a beat with anfra and delete it withQRS delete> button at the end of the
module toolbar.
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In case there are too many excessive detectionsskrthe detected templates in Templates modubéeok
whether they have not been grouped together. H auemplate is found and we are sure it contaifgwerong
detected beats we may delete it:

1. Select a template with wrong detected QRSs.
2. Deleteit.
* Method A. Move the mouse cursor over the tempRitess the right button. You will see menu.
Select Delete>from the menu.
¢ Method B. Move the cursor over the template. P&&¥sL> on the keyboard.
« Method C. Select scissors button from the toollhahe template module.

All QRSs belonging to the indicated template wél deleted. Remember to follow the changes withakgars.

5.5 Arrhythmia edition

Correct analysis of arrhythmia is based on corigentification of QRSs. Tabular List module preseatl
detected arrhythmia and reference parts of theateisth allow verification of results.

3 possible ways of adjusting the detected arrhyahmi

1. Adjustment of identification of QRSs belonging tgigen arrhythmia:
e Adding an undetected QRS,
» Deleting a wrong indicated QRS,
* QRS reclassification.
2. Change of parameters of arrhythmia analysis (me&ettings> field <Analysis Parameters,
<Arrhythmia > marker).
3. Direct edition of the table
» Deletion of episode from the table
e Zeroing the column from the table

Each of the above activities should be followeddgnalysis of the test.
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Chapter 6

Report

6.1 Generating reports

Standards of Polish Cardiac Society specify theemrof a Holter test report (see: Standards — Bacuation
of Holter test). This chapter tells us how to gateia report meeting these requirements.

Report elements

Reports generated by HoOICARD 24W © Aspel are noitéd only to standard requirements but they allow
obtaining other important summations. It may cdansiighe following elements:

1. Patient’s data
» Patient’'s data include his/her passport and medietd, that is diagnosis and a list of applied
medicines, data concerning his/her examinationsuseds comments. Additionally in the bottom
part of the report information about ECG signal afiinnels selected for Holter analysis is
printed.
2. Examination summary
» Examination summary is a description of Holter gsial results developed with Summary module.
It is an easy text editor where you can developtéem describing tests according to your own
requirements. Detailed information is included iecton 6.2 Development of an individual
summary
3. Tables
» Tables of hours containing information about HRedted irregularities and results of ST analysis
in particular hours of the test.
4. 24hlist
» This list includes information about maximal andnimial rhythm throughout the examination,
place of its occurrence and information about maxinregularities (the longest ones), together
with calculated parameters. Additionally it givefdrmation about maximal elevation and
depression of ST throughout the examination andothgest ST episodes in particular channels.
5. Saved strips
e This report option allows to print all strips saviedStrip list module and designated for printing.
The strips document events signaled by the patpants of the examination selected by the user
for printing and detected irregularities and STsefes (see Chapter 4.2.3 Strip List).
6. Trends
» Trends selected by a user are printed Selectidormu list of printed diagrams may include HR,
St level and slopes, histograms of supraventricahar ventricular arrhythmia.
7. HRV index
 HRV report may contain tables of time indices apdcsrum in particular frequency ranges for
subsequent hours of the examination as well asati@gselection button.
8. Results of evaluation of QT
*  Printouts of tabular lists and trends
9. Results of cardiac stimulator evaluation
10. ECG examination
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» Additionally you may attach full printout of ECG arselected part. In the window for selection of
elements for the report you will see a selectiotidounext to ECG test field. When you press this
button you will display a dialogue window for defig a type of the examination and a channel.

Printing may be started form Report menu Printdfiel with <Report> icon on the upper toolbar of the
program. Before the report is generated, a dialdguewill be displayed to determine elements ofghiatout.

How to indicate elements to be printed:

1. Move a mouse cursor over the white square on thefi¢the selected report element.
2. Press the left button of the mouse.

3. The square will be ticked.

4. If you want to exclude a given element of the répdick the square again.

Printing report ...

Please selectthe report components to be printed out
[v Patient's data
[ MNarrative surmmary

[v Table summary

[+

[ All-day summary
@ [ Selected stips
[v Trends
= [v HRY parameters
= [ 0T Analysis

= [ Pacemaker

[ ECG Examination

Lo e e [

[Full ECG examination printaut, channel %4, 30
minutes per pane]

oK Cancel | Save

Figure 45. Report print module

Requirements of Standards of polish Cardiac Society

The table below shows how HolICARD 24W © Aspel mestguirements of Polish Cardiac Society.
Implementation column informs which elements of itiygort should be printed.
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Requirement Implementation

Patient’s data (name, surname, date of birth, sex,
address, diagnosis, medicines taken).

Patient’s data

Indications for tests Patient’s data

Test time (from — to) Patient’s data

Duration of artifacts Patient’s data

Results of quantitative and qualitative analysis of Tabular lists Trends

HR and ST

Parts of ECG Saved strips

Comment Patient’s data or test summary
In case of doubts: 24h ECG record ECG test

Data concerning a surgery

The first page of the printed report (patient'sajaiontains user’s data in the header:

¢ Name of surgery,
* Address,
¢ Other data.
<Other data> for instance information about reception houriggkone number.

These data may be entered into the system frorm@etinenu User’s data field. A dialogue box dispthypn
the screen will allow for introduction or modifidah of such information.

Other options

Reports are directed to default printer. You mapalefine another printer as the target printeu ¥an do it
from <Settings> menu ®rinter > field. The displayed dialogue window will allovey to select a printer from
the list. The changed setting is valid only durprggram work. When the program is restarted pritstoll be
directed again to the default printer.

Program HolCARD 24W © Aspel allows to print repowtgh any type of printer (ink, laser) installed MS
Windows environment.

Remembel Each result of the test must be signed by a te@mor a doctor responsible for the
report. Report which is not signed is not reliaflbere is a special blank left on the first page
for your signature.

6.2 Development of an individual summary

This module serves for generating reports complyiith requirements of a user. The report is based o
previously prepared pattern containing the text mneto definitions. Micro definitions are a specsgt of signs
closed in brackets which will be replaced with asfeHolter analysis results (e.g. <MAX_C_HR> this a
maximal 24h HR).
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HolCARD 24W system is equipped with several readitggns but you can easily create your own patterns
A pattern may additionally include drawings or atheaphics (e.g. surgery logo).

A pattern is filled with Holter analysis values upthe module start. If a user wants to add a t@xaftest just
loaded, he/she should remember about saving thegeba A pattern will be modified only for the cute
examination.

This module is operated in the same way as singpteetditors (e.g. WordPad). Reports may be gerfaden
this module or Report menu Print field.

6.3 Setting report preferences

Strip List module automatically fills category ofrrAythmia and ST episodes with strips documentimg t
detected irregularities. Every strip has a markdinihg whether it is to be printed or not. You nasfine strips
to be indicated automatically when attached tontleelule list.

In order to define strips of arrhythmia to be pethtdo the following:

1. Start Report>menu Report preferences>field.

2. A dialogue box will be displayed (see Figure 46).

3. Tick arrhythmia to be default documented

4. Mark those you do not want to be default documented

Of course you can include or exclude a tick incaltegories in Strip List module. The describedirsgit are
standard values — initial for each examination.adedl information about categories and Strip Listdume are
included in 4.2.3 Strip List.

Documented arrhythmia types ... B‘

Please indicate the arrhythmia types to be documented by strips.

All-day rhythm Dominant rhythm
[ haxHR [ MaxHR
[ kin HR [ MinHR
Supraventricular Artythmias Wentricular Arthythmias
[ Singla SVE [ Single VE
[ PEWT [ T
[ Tachycardia [ VR thythm
[ Bradycardia [ Salko
[ Irregular rhythm [ Bigeminy
[T Pause [ Trigeminy
[ Couplet
=T ; [~ RnaT
[ Max ST elevation
[ MaxST depression MNumber of generated examples
[~ Max ST Event m

oK | Cancel | Default

Figure 46. Window of default arrhythmia definitions

If you highlight <Saved strips> option when generating the report for arrhythreéected from the above
window, parts of the examination will be printed.
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Chapter 7

Advanced analysis techniques

7.1 General

New methods of ECG record analysis are being addestandard ones because of fast development of
knowledge. Basic Holter analysis covered analy$ighgthm irregularities and changes in ST segmblaiw,

very often new techniques are applied to interginet data. Increasing number of patients with pakensa
require HRV analysis and evaluation of QT intenall the modern methods have been implemented to
HolCARD 24W by ASPEL.

The advanced analysis options are accessible frenoplbar in the main window of the program. Thare
5 buttons opening relevant options:

e ST analysis

« HRV analysis

e QT analysis

« Pacemaker operation analysis
¢« HRT analysis

Point a button with the mouse cursor and pres$lefon of the mouse to start the selected option.

st | ot R |

Figure 47. Icons of additional analyses

Remember!

Additional ST, HRV, QT, PMK and HRT analyses maydtarted after standard Arrhythmia and
ST analyses are completed.

7.2 ST analysis

ST analysis module calculates ST elevations andeépressions for each dominant beat and marks Sodgs
on all channels. The analysis results are preseémt€ends module or Tabular list module.

In case of ST analysis it is important to set thengasuring points correctly (ST analysis configjorg. After
choosing ST icon from the upper toolbar the diatogindow appears enabling to perform this action.
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Initial settings ... g
W1-YE ST Points

| @ J_l-_t\__.- |

For All Canals

AdjustJ and ST points with HR

Automatic Baseline Detection

e HL -hﬂ_i o

e %
me | 1op AT
T \wen

avR J_l-—v'— T _J

ECG Signal
Inverse Polarity ‘

i s
0% Tooe e e 1005
Shade

aVF

A ~A\ g ——

10:50:03
100 mm/s

D-Morphology Beats ¢ | <= | = | 331 | superimposmion fH| | 00— ——
OK Cancel |

Figure 48. ST analysis configuration window

ST analysis configuration

Default values of measuring points:

e BL point (Base Line) — 45 ms,

e Jpoint—56 ms

e ST point — 120ms.
Given values are calculated in regard with R wak@u can control position of these points regarditiger
QRSs by moving with the@RS navigation buttor>. Automatic QRSs survey mode +ikm> button is also

available. QRSs are presented in succession begimrith the first one till the last one with thevgh change of
speed on the screen. It allows to quick visualfieation of ST and J points setting.

In order to introduce changes do as follows:

1. Choose channel for which you want to change sedtiRgess the button witHlx= or <2> or <3> situated on
the left side of the window used for active charstelosing,

2. Choose the type of set measuring point (BL, J or. Elick with the mouse button one of the choseim{so
in the section 8T measuring points,

3. Set the required value. You can smoothly regulaéeR walve with the use of Measuring points positio
slide valve.

Remember that you can change ST measuring pointsese channels only which were chosen to analyze.
During changing, vertical lines signaling curremtdtion of the measuring point are displayed orstiieen.

ST analysis is always carried out in 3 channels.

The above described method allows to set ST memgpoints on one chosen channel. If you want tdt ¢ar
all channels pressAdl channels fitting> and repeat the procedure. Vertical lines will egpon analyzed
channels and changes will be carried out simultasigo
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It is possible to mark BL point automatically bying analysis algorithm. It is recommended optiosated to
improve the analysis quality. Other way is to cdindi the position of measuring points for each GR&n the
actual value of heart beat frequency. With the He&téase the J and ST measuring points are mowbe tight
and with the HR decrease — to the left. Both ofstiare switched on with the first analysis start.

QRSs navigation description

To navigate QRSs five buttons are used:

K| =i
totot

>>l| Superlmposition H\
t t

1 Z 3 4 ¢
1 - FIRST QRS, 3 — NEXT QRS, 5 - MOVE REVIEW
2 — PREVIOUS QRS, 4 — LAST QRS,

Figure 49. QRSs navigation buttons

After pressing SuperlmositionFim> button automatic QRSs survey starts. You cartheespeed of survey
with <Film speed> slide valve. $hadows quantity> slide valve allows to set the number of previQRSs
which are displayed in the form of disappearingdsines (Superimposition mode) on the screen.

Edition of ST analysis results

ST analysis results — level, slope, episodes —rmikpeainly on correctly determining the measuringnfso
Measuring points correction takes place always frandow level ST analysis configuratiorr activated from
<Analysis> menu Setting> field with <More> button.

In case of edition ST episodes results it is pésdib change parameters connected with analysisget—
<Setting> menu Analysis> parameters field ST episodes.

It may happen that maximal elevation or depres&anarked on QRS which was wrongly determined dhwi
noise. Therefore you can make use of correctio@BfSs identification, similarly to edition of hedreat
artifacts.

Remember!

A few important notices:

« Remember about standards — examination must cowatimg hours and can not exceed 5% of artifacts.
Otherwise it must be repeated.

e« Green beat is "Green light for you to act”. Lookrahgh all “Other” classesand determine their
morphology.

« If the particular part of ECG signal is of bad dqtyayou can exclude it from Holter analysis by mackit
as non-classified.

e Lack of morphology designation in the place of Rvev@ccurrence gives you information that it was not
detected. You can add the beat manually and deterits morphology.

« If the morphology designation occurs in wrong plads possible that wrong QRS was detected. Yau ca
remove that beat.

« Carry out automatic analysis without HRV and STle&gon. It will accelerate the speed of work. Vditi
verification of automatic results the HRV and STalenation is less than reliable. Only after introidigc
proper changes switch on the HRV and ST evaluatidnitial settings module.
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e If you have done the examination edition check Whehext reanalysis is necessary — toolbar in ppeu
side of the window.
« To achieve the best effect, introduce all modifmas and then start the reanalysis again.

7.3 HRYV analysis

HRV Analysis module presents evaluation of HeateRé&ariability. The module consists of 4 parts esanting
results of HRV analysis:

e Time and spectrum diagrams,

¢ Time indices,

e Frequency indices,

e Spectrum diagram 3D.

HolCARD 24W © Aspel automatically edits the teshnieving all beats other than dominant and replatfiegn
with simulated beats. A user doesn’t have to pephe signal before starting HRV analysis whatssally
laborious.

"Reliable analysis of HRV must be based on corteadlification of all QRSs and artifacts. Analysisish be
preceded with accurate procedure of HR evaluatio8tandards of Polish Cardiac Society: HRV, page 30

Therefore it is recommended to edit the examinafion verification of automatic analysis and entgrin
adjustments, if needed, before you start HRV aimlys

Time analysis

HRV analysis indices are calculated for hourly im#ds starting from the beginning of the test te fhll test
(Total line). The table below explains meaning aftggular indices.

Designation Meaning (time)

Average RR Average value of all RR intervals irusinhythm
RR variability Variability of subsequent RR intervals of sinus
rhythm
SDNN Standar_d deviation of all RR intervals in sinus

rhythm in [ms]

The square root of the average of the sum of
rMSSD squared differences between subsequent RR

intervals in (ms)
SDNN index Average SDNN of 5-minute segments
SDANN Standard deviation of average RR intervals in 5-

minute segments

Percent of differences between subsequent RR
p50NN intervals exceeding
50 ms in [%)].

Number of bars (7.8125 ms) in the base of the

Triangular index triangle of RR

histogram.

Length of the triangle base in [ms] approximating
TINN histogram of

next RR intervals.
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A part of the examination which was the basis falcglation of a given parameter is displayed frooll F
Disclosure if you select a cell from the tableradices.

Time and Frequency Analysis of Heart Rate Variability (HRV)

Plats Time |Frequency | 3D Graph

#QRS | #QB | Average RR | Variance | SDNN [ SDNN-ix | SDANN | rMSSD | p50NN | Triang-ix | TINN

Total: 99654 | 77645 842 16557 128 a0 80 110 22.58 62 514
10:50-11:50 4550 3847 4z 5780 76 G 43 72 16.24 29 240
11:50-12:50 4533 rev 734 10654 103 73 4] ik 20.09 34 234
12:50-1350 4497 3383 am 14591 120 10z 53 127 30.78 44 357
1350-1450 4663 380 e 9860 9 75 55 a0 1959 43 340
14:50-15:50 4522 3870 746 5481 74 63 33 77 14.78 27 221
15:50-16:50 4446 3755 a10 4376 G 55 36 G4 11.77 24 207
16:50-17:50 4152 3348 867 R it 75 41 it 17.74 26 252
17:50-18:50 4155 3os2 366 15134 123 105 53 124 3o 52 404
18:50-13:50 4467 3541 306 13162 114 93 G 114 26.94 54 387
19:50 - 20:50 4594 3966 784 11477 107 G4 73 74 16.46 32 Kok
20:50-21:50 4201 3472 858 8875 34 70 53 i) 14.43 27 278
21:50-22:50 4531 3734 745 3447 97 73 54 a0 19.79 32 283

Figure 50. Time of HRV analysis

Time indices are supplemented with time diagranesemting RR histograms in the whole test and diffees
between RR intervals, as well as Lorenz’s diagram.

Plots WTHT\E ]Frequency] 3D Gragh 1

Intenval RR Differences RR Time variakbility

30000 2000

0000

3000

1000

300

1000

100

30

o 250 500 a0 oo 1250 1500 1750 2000 a 1000 2000

Interal (ms] RRInterval (ms]

Figure 51. Time diagrams of HRV analysis

HoICARD 24W © Aspel 2016 Page 71/134



Operation manual IU-AT-21_XVII_ENG XVII Edition

To display the diagram of differences pre&ifferences RR>. Lorenz’s diagram can also represent variability
in time. Selecting ¥ime variability > button results in displaying simulation of dragiof the diagram. It
allows to get oriented in time distribution of diam points.

Frequency analysis

HRV frequency analysis indices are calculated fourty intervals starting from the beginning to thdl test
(Total line).

The table below shows the meaning of particulaiciesi

Designation Meaning of the index (frequency)
TP Total power [nT§
HF High frequency [nf$
LF Low frequency [m§
VLF Very low frequency [N
ULF Ultra low frequency [nf}
NHF Normalized high frequency [%]
NLF Normalized low frequency [%]
LF/HF LF/HF rate

Selecting any cell from the indices table resuitdisplaying, with the use of Full disclosure majuhe part of
examination on which basis the given parameterseas

Plots ]Time Frequency | 3D Graph]

TF HF LF YLF ULF nHF nLF LF:HF

Total: 27032 | 11218 5306 3115 698 48.3 22.8 0.47
10:50-11:50 3487 1370 BG3 374 114 457 221 0.4a
11:50-12:50 4545 1940 865 584 194 E15 23.0 0.44
12:50-13:50 5407 2673 123 E5E 167 52h 221 0.4z
13:50-14:50 450 1892 540 607 181 50.9 226 0.44
14:50-15:50 3760 1577 740 477 a1 49.4 231 0.46
15:50-16:50 a2 1316 645 457 102 434 24.2 0.45
16:50-17:50 4407 1937 941 537 m 515 eh.0 0.4a
17:50-18:50 G208 2815 1252 2 151 526 234 0.44
18:50-19:50 5550 2430 1020 E53 185 E16 216 0.41
19:50-20:50 3947 1549 729 532 220 434 23.2 0.46
20:50-21:50 4291 1785 938 B17 155 50.7 266 05z
21:50-22:50 4538 1984 870 533 160 524 23.0 0.43
22:50-23:50 4987 2308 1035 577 118 537 241 0.44

Figure 52. HRV frequency analysis module
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Frequency indices are supplemented with spectruagraim. Frequency analysis is made with Fourier's

transform.

4.3

LLF  [WLF LF HF
[mz]

34

aan

20

0.0
0.00 0.10 0.20 0.30 0.40 0.50 0.60
Frequencu [Hzl

Figure 53. Diagram of HRV spectrum

Selection of a period to be analyzed

Normally HRV module makes calculations for the whtést. You may also choose calculation for a sefiec
period only.

Starttime: |1n:5n:nn 28-06-07 -

Time duration [min]: 0 -

Figure 54. Selection of a period for analysis
Spectrum 3D diagram

System HolCARD 24W enables carrying out HRV analysr whole examination and presenting the results
one diagram. Below exemplary spectrum 3D diagraprésented:
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Plots | Time | Frequency 3D Graph

LRI = HRY Parameters
Time 105000

HRY

Total
#QRS BEED
#0B 1804
Average RR | 732
Variance 771
SDNN 82
SDNN-ix (G
SDANN 48
rMSSD 30
p50NN 1840
Triang-ix 26
TINN 241

09:51

4
el
.
2

a
e
=
=
&

040 10:50

Perind: [min] &

Reanalysis Print
Step: [min] <

Figure 55. HRV 3D diagram

The above diagram is drew based on results acqdiiced analysis of 20 minutes fragments from whole
examination. System enables carrying out HRV amaligr different periods (5 minutes, 10 minutes, 60
minutes). For each analysis you may set “step’e-spiace between analyzed periods.
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\ .

& @B

09:510

040 10:50

Period: [min] 30 =

Print

Figure 56. HRV 3D diagram with the step greater tha analysis period

Step: [rmin] 60 -

3D diagram navigating

To navigate 3D diagram 6 buttons are used. Withuigeof these buttons you can format a diagrameptagon
on the display. Functions of particular buttonsesented below:

;| QG
R
1 2 3 4 5 6
1 — change of cursor — to show an actual time erdtagram
2 — change of cursor — to rotate the diagram
3 — change of cursor — to move the diagram
4 — increase of the diagram

5 — reduction of the diagram
6 — setting the diagram at the start position
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7.4 QT analysis

7.4.1 General

QT analysis belongs to a group of advanced ECGhtgabs. On the basis of raw record of the signahiosen
epoch averaging P-QRS-T is created. Results of unermnts are presented in graphic form as diageatisn
numerical form as a table. Analysis for each chhisnearried out independently.

7.4.2 Start analysis
Fip

First you should complete a standard arrhythmidyaisa To open a module for QT analysis p1 == button.

T Analysis

QT charts | QT table
Select

[
- VR, avF

00 W13
RR W VE

600

aTe

atp

300

M 12 13 14 15 16 11 18 19 20 21 22 23 00 o1 02 03 04 05 06 07T 08 09 10

The length of
[ o[58 0 o866 o afe T
Temax [ 215 T-max [424 T-max [424 s
T-end [456 T-end [ 451

T-enc: [289
OTp 486

OTp: 283 OTp: 430
ot 357 ar. 522 o 56
OTe: 404 oTe: 591 OTe: 530
RR: 781 RR: 781 RR: 781

Period: 10:50:03-1055:03
Dispersion: 187 Nurnber of stimulations: 358

Period 10:50:03-1155:03

Dispersion: 187 Murnber of stimu ations: 358 Dispersior: 187

Period 10:50:03-10:55:03
Hurmber of stirnul ations: 358

Figure 57. Main window of QT analysis module

The main window (Figure 57) shows:

e Hrtrend, QT and QTg,
* Channel selection buttons,
3 windows with averaged P-QRS-T with marked measard points and results of measurements,

« Edition field for defining length of epochs.

P-QRS-T window

3 windows with averaged P-QRS-T are displayed atldver part of the window. Positions of measuremen
points are shown against the background of P-QRS-T.
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There are:

* Measurement point — Q,
* Measurement point of T —peak,
« Measurement point of T wave end.

The window displays also such data as:

» Analyzed period,

« Number of averaged beats,

< Q wave position (in relation to R wave),
» T wave peak position,

« T wave end position,

* QT value,

« Distance of Q from T-peak,

» Adjusted QTc value,

e Average RR interval.

I 0| -68
T-max: | 219
T-end: | 289

OTp: 283
aT: 357
OTc: 404
RA: 781

Period: 10:50:03-10:55:03

Murnber of stimulations: 358 Dizpersion: 187

Figure 58. P-QRS-T window

These 3 windows allow to verify positioning of meesment points. In case automatically determineidtpo
positions are wrong, you can set them manually.

Setting measurement points

In case of wrong position adjust the points mayuall

* Indicate a measurement point line with the mousseasuThe line becomes thicker,
« Press the left button of the mouse and drag aditlee proper position.
* Release the left button of the mouse.
When the operation is completed, the system withmatically recalculate results of measurements.
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Figure 59. Change in positions of measurement poist

Selection of a displayed epoch

There are two ways to display an epoch for displgygiveraged P-QRS-T.

1. Bytrend

Indicate a proper place in the trend area and chitk the left mouse button to have the data frdma t
indicated place displayed automatically by the eayst

2. With the keyboard

Left and right arrows move cursor in the area efttlend in one epoch.

Definition of epoch length

A field on the right is for entering length in [njinof the epoch. When you change the length of eptuh
system will automatically recalculate the datatfe whole test and analyze the trend, and tabigtar |

Tabular list

"QT table” opens a window with the table containirggults of QT calculations. The table developsistia
results from the whole test and hourly sub perid#® table contains data concerning:

e The analyzed period

¢ Number of P-QRS-T in the period

¢« QTp values (minimal, average and maximal)

¢ QT values (minimal, average and maximal)

e QTc values (minimal, average and maximal)

¢ RRvalues (minimal, average and maximal)

e QT dispersion values (minimal, average and maximal)

The table is created independently for each cha@rethe right 3 buttons for changing a lead aspldiyed.
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QT Analysis
QT charts OT table

QTp aT QTc RR Dispersion
F0ORS
Max | Min | Ave | Max [[Min | Ave | Max | Min | Ave | Max [ Min | Ave | Max || Min | Ave [ |
Total: 86308 | 614 | 310 | 475 | 791 | 307 | B17 | 631 | 336 | 653 | 1064 | 777 | 670 | 467 i} 216 1

10:60-11:50 4464 b04 310 453 | B21 387 | bBD4 | 06 398 577 | 8O3 8O3 | YB4 0 439 126 248

11:60-12:60 | 4126 631 32 421 BRE | 307 | 471 T2z 377 G189 4490 | GBBR | G26 468 168 | 238

12:50-13:50 3925 530 523 418 | 570 | 391 469 | BOB 384 512 | 917 G679 837 228 57 191 aviR

13:60-14:50 4247 627 313 456 | F3F | 364 G160 831 423 677 | 66Y | @24 786 416 1A 235 L
a

14:50-15:50 | 4194 528 517 482 BB4 | 325 | 495 | B26 360 548 | 882 831 | 816 326 179 208

ES

ool llele 2

15:60-16:50 4044 614  BO7  BOO | 754 | 3BE | h44 | 821 385 B8 | BEE | BOG6 | 826 @ 407 24 204

16:60-17:60 | 3747 610 543 524 791 | 327 | BBR | 626 345 B4 | 840 931 | 686 422 179 228
17:50-18:50 | 3594 546 538 511 BEY | 389 | 5B2 | FO9 38 579 981 942 | G08 431 165 | 217

=

18:60-19:50 4000 h3b  B18 432 | 676 | 347 474 | B37 382 B18 | 924 | BRY | 840 ZBH 146 | 208

=T
]

19:60-20:60 | 4275 B2G 323 412 606 | 332 | 461 | BEB 368 B15 | 678 GB6 | 406 467 26 250
20:50-21:50 | 3819 555 322 384 584 | 347 407 | BE0 368 434 101000 933 | 831 463 k] 266

21:60-22:50 4125 h29 488 445 | BOT 360 | 498 | BEG 383 549 843 | 789 824 422 187 218

=l
=

22:60-23:60 | 4014 630 B0% 488 BG3 | 332 | 5628 | B40 370 679 &@R 0 7YY | 436 262 Eal 189

=T
]

23:50-00:50 3304 560 545 514 | B03 | 326 | 552 | BOB 354 559 1047 972 | 971 291 182 | 221

00:50-01:50 2820 BeG BRI 474 | B38| 332 512 | B4B 336 B16 1054 | 1017 | 983 391 184 | 232

=l
&

01:50-02:50 | 3374 552 550 G548 582 | 561 | 574 | G100 BBY | 582 1003 982 | 42 218 169 19

Figure 60. Table with results of measurements

Development of results

A user has to verify measurement results obtain@eh fautomatic analysis. First of all, it refersptositions of
measurement points. Observing trends, it is eagatich epochs (unexpected peaks on the diagranfewhe
system determined positions of measurement poitkearesult of artifacts. In such situation adjpssitioning
manually.

7.5 Analysis of pacemaker operation

Pacemaker (PMK) module is a part of HOICARD 24W ®pal system which is used for Holter tests and
analysis. Before start-up you must start the wisyigtem, load the test and perform automatic arsaligsse
HolCARD 24 W service manual). Only then a Pacem&#éK icon on the toolbar will be activated.

T] HolCARD 24W (c) Aspel - Patient: John Smith  Examination: 05.03.01 23:30
Examination Analysis Review Report Settings Window Help

o B4 0] 12| sEmle] sc[w[a wiw| g2la(e] 2]«

If a loaded examination does not contain infornratiout operation of cardiac stimulator, the systghnot
open Pacemaker — PMK module and display informatidhis ECG examination has not detect any cardiac
stimulator beats”.

Otherwise, after selectingP#K > icon or start menu Review> field <Pacemaker a PMK window will be
displayed.

This window consists of four parts:
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a) Trends window,

b) Histograms window,

¢) Interval statistics window,
d) Error statistics window.

7.5.1 Trends window

XVII Edition

Trends window shows number of cardiac stimulatatdéor each subsequent minute of the test in taphic
form. You can indicate any point on the trend wiith mouse cursor. You will see a vertical blue fingosition
indicator, and a trend module in the lower partt@f of the screen presenting a selected part of EEH€Grd.
Position indicator may be moved with arrows as diesed below:

Key Meaning
Left arrow Move 4 seconds forward
Right arrow Move 4 seconds backwards
Down arrow Move to the next point of diagram
Up arrow Move to the previous point of diagram

Analysis of Pacemaker

iTFE"B.E'f“é‘i“m.a|§(é“d“i.3é.ﬁi“5j Intervals histograms | Intervals statistics | Pacemaker failures

‘TlEllﬂ of sti d beats per minute

150

125

100

Intervals Statistics

#0RS 49954

ORS Styr. 5

Percentage: 0.00 %

B MM AWE

R [ms] 1414 265 778
Ri[ms] 867 i 202
IR [ns] 785 7 138
I1[rne) 593 15 66

HoICARD 24W © Aspel 2016

19 20 2 22 23 00 0 022 03 04 05 06 [ 08 09
Pacemakerfailures
#FTC z
#FTS 7
#FTP 25
#FTK 15

Figure 61. Trends window
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7.5.2 Histograms window

Histograms window consists of 4 diagrams. Eachrdiagcontains information about intervals:

a) Between QRS$R(R intervals),

b) Between QRS and cardiac stimulator impuRé intervals),
c) Between cardiac stimulator and QRR(intervals),

d) Between subsequent cardiac stimulator impulsesiervals ).

Interval length in [ms] is in X axis of each histag), and number of intervals in Y axis. Each histog
window is operated in the same way. With left moliggon you select any bar of the histogram. THeurcof
the indicated bar will change and a strip in thedo part of the screen will display an interval twihe given
length.

|R—I intervals statistics

30000 FTK FTS FTP

10000
3000
1000

200 SELECTED BAR

00

END OF FTP ERROR
I

n

T [ |
0 500 1000 1500 2000

[

=

Figure 62. R-I histogram window

Use arrows and space to move to the next, previdasval or bar. The table below explains meanifighe
arrows.

Key Meaning
Up arrow Next interval
SPACE Next interval
Down arrow Previous interval
Right arrow Next bar
Left arrow Previous bar

In this way you may reach any interval and find duthe cardiac stimulator worked correctly or ifiya
irregularities were detected. At the same time, ymy edit wrong classified beats, if any. The stomtains a
set of tools needed for this purpose (see Striptéodescription).
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Thicker vertical red lines determine limits of cia stimulator errors on the histogram. They arsishéor
calculation of stimulation errors — FTS, FTC, FTRl& TK. Values of those limits may be changed iralfksis
setting window accessible from Settings-paramettenalysis — PMK.

Strip module displays the place of occurrence afliea stimulator impulses registered by ASPEKT rdeo
with stimulation option. ,»” marker is used for shpurpose.

When a histogram bar is selected, the strip alsplays information on types of intervals, numbeindérvals
found by the system which interval is being displdystarting from the beginning of the examination.

‘ - ‘ HR = 62 ‘ IR (16)- 9 «————— ECG mformation field:

HR= 62 — average
rhythm

IR - interval type

(16) — number of all
mtervals at the selected
length

9 — 9% interval

Implse marker

A

¢,§,|@| \ ¢ N O \-33'

Figure 63. ECG Strip

7.5.3 Interval statistic window

Interval statistics window represents maximal, miali and average interval of a given type, divid#d ihours
and presented in tabular form. Select a cell, Brdstrip below will present the selected interval.
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Analysis of Pacemaker

XVII Edition

RR 2] IR ]
#QRS | QRS Stym | P
Max | Min | Ave | Max | Min | Ave | Max | Min | Ave | Max | Min | Ave

Total: 99954 5 0.00 1414 | 265 | 778 | 867 0 202 | 765 7 138 | 593 15 66
10:50-11:60 [ 4850 0 0.00 1164 | 304 74z i} 0 1] 1] 0 1] 1] 0 0
11:50-12:50 [ 4534 0 0.00 1265 | 265 796
12:50-1350 [ 4498 4 0.10 1380 | 359 796 867 0 148 7B 7 128 234 15 -4
13:50-14:50 JB64 0 0.00 1250 iz 773 351 15 187 367 257 31z 171 23 m
14:50-16:50 [ 4523 1 0.00 1414 | 398 789 710 7 414 126 23 85 593 15 187
15:50- 1660 [ 4447 0 0.00 i} 0 1] i} 0 1]
16:50-17:50 4153 0 0.00 1] 0 o 1] 0 o
17:50-18:50 [ 4156 0 0.00 i} 0 0 i} 0 0
18:50-1360 [ 4468 0 0.00 i} 0 1] i} 0 1]
19:50 - 20:60 4545 0 0.00 1] 0 o 1] 0 o
20:50-21:50 [ 4202 0 0.00 a 0 0 a 0 0
21:50-2260 [ 4532 0 0.00 i} 0 1] i} 0 1]
22:50-2350 [ 4484 0 0.00 i} 0 0 i} 0 0

3600

2880

2160

"

H#ors  MORS Stym

Figure 64. Interval table

Using toolbar situated in Strip module you can ¢k displayed interval in case of wrong classifmamade
by the system. You may also reach next intervalmfa given hourly and type period. Do it with tldldwing

keys:

Key Meaning
Up arrow Next interval
SPACE Next interval
Down arrow Previous interval

Intervals are presented as follows:

a) max column — in descending order in relation to therval length,

b) min column —in ascending order in relation to therwal length,

c¢) averagecolumn — as occurred starting from the beginnihg given hour.

Strip module displays also information on a curreselected interval (Figure 65).
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| & = [HR=61 IR Max (2798)- 1, 1000 ms

ECG information field:
HR= 61 — average rhythm

IR Max — interval type. Max
column

(2798) — number of all intervals at
the selected length

1 — Ist interval
1000 ms — interval length

Tmpulse marker

V.o N O D

Figure 65. ECG Strip

7.5.4 Error statistic window

A table of statistic errors shows the followingas: FTC, FTS, FTP and FTK in hourly interval. Tealdells
presents number of errors for a given hours interva

Analysis of Pacemaker

Trend of stimulated beats | Intervals histograms ] Intenvals statistics

#ARS QRS Stym | Percentage FTC FTS FTP FTK

Total: 99954 5 0.00 2 7 26 15
10:50-11:50 4850 0 n.o0 0 i 1 i
11:50-12:50 4534 0 n.o0 0 i 14 i
12:60-13:50 4493 4 nan 1 5 9 13
13:50-14:50 4664 0 n.0a 1 ] 1 1
14:50-15:50 4523 1 n.0a 0 2 1 1
15:50- 16:50 4447 0 n.0a 0 ] 0 ]
16:50-17:50 4153 0 n.0a 0 ] 0 ]
17:50-18:50 4156 0 n.o0 0 i 0 i
18:50-19:50 4468 0 n.o0 0 i 0 i
18:50- 20:50 45495 0 n.0a 0 ] 0 ]

Figure 66. Table of errors
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Meaning of particular columns:

Column Meaning
#QRS Total number of QRSs
QRS Stym Total number of stimulated QRSs
Percentage Percentage of stimulated QRSs
FTC Stimulation failure
FTS Control failure
FTP No stimulator impulses
FTK Competitive beat

After selecting a given cell, the first wrongly geated by cardiac pacemaker impulse for given vatewill be
presented on the strip in the lower part of theaar

You can reach other impulses generated with ertégs.the following keys:

Key Meaning
Up arrow Next interval
SPACE Next interval
Down arrow Previous interval

Reviewing succeeding errors, a user may check whetirdiac stimulator operates correctly or not.

7.5.5 Report
A report generated by the system summaries up hkriaion of cardiac stimulator operation. It catsiof
3 parts:

a) Diagrams — four histograms of (R-R, I-R, R-l) Intervals and beats trend stimulated in a minute

b) Interval table containing statistics of R-R, l#R1, |-l intervals divided into hours.

c) Table of stimulator errors — a table contairfigC, FTS, FTP and FTK errors divided into hours.

Printouts are generated with any printer connettethe PC and interacting with MS Windows. A useaxym
select one of three elements of the printout (FEdiif).
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\i

I

EAE N ERE

Please select the report components to be printed out

[v Patient's data
[ Narrative summary

[v" Tahle summary

[ All-day summary

[ Selected strips

Pacemaker

[~ Trends .
Results of anabysis

[v Chars

[ Tahle ofintervals

[v' HRV parameters

[ QT Analysis

Cancel

[ . [ Table of pacemaker failures

| ECG Examination

[Full ECG exarmination printout channel %4, 30
minutes per paoel

oK |

Sawve

Cancel |

Figure 67. Report window

NOTE! The best method in PMK operation is entering aligeters of cardiac stimulator, automatic
analysis and adjustment of beat classification, farally starting PMK module to verify operation af

cardiac stimulator.

7.6 HRT Analysis

HRT Analysis Module allows you to exam the heate tarrbulences. You can start the module by cligion
HRT button in top toolbar. Remember to perform whimia analysis before you start the turbulencesyais.

[39 o [ 1] |
HRT analysis button.

Figure 68. Analysis setting

After starting the module, on the screen you vak she information about current study.
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Single HRT  Global HRT Trend Table Print Parameters Ewport

Examination summary
Patient name: John Smith
Registration start time: 00:47:00
Registration end time: 00:47:00
Prematurity: 209
Number of V: 40545
Number of prefiltered PV: 1
Onset: 11.42 %
Slope: 22,60 [ms/RR]

Figure 69. Main window of HRT module.

In the right corner there is a table which contanfiermation about:

* Name of the patient.

* Reqgistration start time.

¢ Registration end time.

*  Prematurity parameter.

e Total number of ventricular contractions.

e Total number of ventricular contractions which céynpith the HRT conditions.
¢ The onset value for whole examination.

e The slope value for whole examination.

The main menu with all functions is located in tbp of the module.

<Single HRT>- This function shows the changes of the RR imtieafter a single ventricular contraction.
<Global HRT> — This function shows the changes of the RR irtldpased on the averaged tachogram.
<Trend> — RR interval trend.

<Table>— Results presented in a table.

<Print> — Report printout.

<Parameters>— This function allows you to change the main pastars of the HRT analysis program.
<Export> — This function allows you to export analysis réstb oher programms.

7.6.1 Single HRT

During the analysis, the HRT module search forearature ventricular contractions of ECG which comith
HRT conditions. After clicking the Single HRT> function, you will see a window with RR interva¢ar the
first ventricular contraction. In the window, thaéseinformation about: number of HRT onset valleps value
and RR values before and after the ventricularreation.
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HRT B
Single HRT (#1)

Time: 05:51:16

Onset: -5.79 %

Slope: 66.80 [ms/RR]

RR-1: 578,50 [ms]

RR+1: 545,00 [ms]

[ms] T

978.5 T

578.5

Scroll ba 1 \ / w P

178.5 +

] L

Print | Close |

Figure 70. Single HRT window.

Scroll bar allows you to view diagrams for othentreeular contractions. TheRgint> button allows you to
print a report for the current view.

7.6.2 Global HRT

During the analysis, the HRT module prepares amageel tachogram for RR values as a base for omskt a
slope calculations for the entire study. The poumtton allows you to print a report for the curreigw.

HRT
Global HRT

Time: 00:47 - 00:47

Onset: -4.63 %

slope: 1417 [ms/RR]

RR-1: 655,83 [ms]

RR+1; 623,83 [ms]

LA _..ﬁ,

[ms]

1055.8

655.8
\ W RR Intervals
2558
it | Close

Figure 71. Global HRT window

7.6.3 Table

The results of the analysis can also be presentedtable. The table contains nine columns. Thst iolumn
shows the time of analysis. The remaining colunomgain information such as:

» Total number of ventricular contractions in thelgped period.

» Total number of filtered ventricular contractionstihe analyzed period.

* Onset value.

» Slope value.

* RR values before and after the ventricular conoagiRR-1, RR+1).

*  Prematurity time.
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» Post-extrasystole interval.

Time V number | PV number | Onset [24] |Slope [ms/rr]| RR-1 [ms] | RR+1 [ms] TS [ms] PW [ms]
Full exam 40545 1 1142 2260 534.00 505.00 416.00 650.00
00:47 - 01:47 353 ol
01:47 - 02:47 264 0
02:47 - 03:47 308 ol
03:47 - 04:47 259 1 11.42 2260 534.00 595.00 416.00 6590.00
04:47 - 05:47 303 0
05:47 - 06:47 717 a
06:47 - 07:47 il - [x]
o747 - G847 Times 047 087
08:47 - 09:47 - 1 Onset: 11.42 %
09:47 - 10:47 Slope: 22,60 [ms/RR]
10:47 - 11:47 934.0 + RR-1: 534.00 [rns]
a7 1747 RR-+1: 595.00 [ms]
[12:47 - 13:47 | T
13:47 - 14:47 1

14:47 - 15:47 W
15:47 - 16:47 T
16:47 - 17:47 /\

534.0
17:47 - 18:47 _/ \/ RR Intervals

18:47 - 19:47 A
19:47 - 20047 1
20147 - 21:47
21:47 - 22:47
22:47 - 23:47 134.0 T
23:47 - 00:47

Print

Figure 72. Table with analysis results.

When you select a row and click the right mousédmjtyou see the averaged chart for selected tariegh

7.6.4 Trend

RR interval can be presented in bar graph. You asnge the current position of the time by movihg t
scrollbar. When the Single HRT window is open, ¢hesor shows the time of selected ventricular Gantiton.

Trend
14:33:56

e
Time and time indicator.

Kl [ |

Figure 73. Trend window.

The trend view is very useful for verifying the st#fications.
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7.6.5 Parameters
The Parameters function allows you to modify theapweters of the analysis. You can change following
parameters:

* Prematurity — percentage value of required prematurity.

» Post-extrasystole interval- percentage value of required Post-extrasyshbdeval.

*  Number of intervals after PVC — The number of intervals after PVC to be takeanalysis.

» Supraventricular — If checked, then supraventricular contractiores teeated as dominant. This may
increase the number of found HRT.

Analyziz parameters | x| |

—HRT Parameters

Prematurity [%]: |2EI
Pozst-extrazystole interval [Z]: |2EI
Hurmber of intervals after PYC: IEEI

[ Supraventricular

—Analyziz penod

Analvziz start time; I':I : I‘W

Analyziz end time: IEI : |4?

Cancel |

Figure 74. Analysis parameters window.

7.6.6 Export

This function allows you to export the examinatresults to a file. This function generates a fotathtext file.
This file can be imported by other applicationg (&atlab, Excel) to perform additional calculaton

7.7 Prospective Analysis

Prospective analysis is an alternative for Retrospe analysis. Prospective analysis results caadied with
the use of HOICARD 24W Aspel system modules likéré&pective Analysis (Standard analysis) results.

ECG signal is analyzed gradually — with the stegre @RS complex. Every detected QRS complex idalyspl

in <Control panel> and RR interval values of a few last QRS commeae displayed in RR interval
windows> vertical histograms. Additionally, on aStrip> current QRS with its nearest environment is
presented. At the same time the complex is claskifind in case of new class opening a user defiges
morphology and conditions of arrhythmia occurreace verified. In case of arrhythmia detection icisrently
signaled.

Start Prospective analysis module witArnalysis> window, choosing required analysis type and thesss
<Start> button. See picture below.
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Detection Class...
Mare ...
[v w4
Wh - [v w85 Cancel
None ¥ [ START
& Retrospective (" Prospective

Figure 75. Analysis setting

After choosing $TART> button a window enabling analysis carry out appea

Morphology Arrhythmias - STOP
[~ SWE
[v PEVT
[v S¥ Tachycardia

Speed

[v Bradycardia
[v Irreqular Rhythm

[v Pause
Gain [v Single YE
ﬂ mex [+ % Tachycardia
V5 v VR
[v Sako
T [v Bigeminy
(1o ﬁﬂ [v Trigeminy
[v Couplet
[v History [v Stip v RonT
V6 ﬂ bt gd R e [v Sound [v Auto Start [v A-Fib
[ Wanckehach Block
100 mmis 10:50:07 | START Bxit
10:59:05 || 4 = HR=77
D D D _ D D D D D D D
V4 | i it i i ' s it i 6 it

e (T e

Vi g

T e L e e e

Ve

R L e e e A

RRHR | K¢ <= = 3l [[ .5, 22 28 | =] = | 2550, 120 &|D S VNXO| B

Figure 76. Prospective analysis module

Control panel

<Control panel> is a main window situated in the upper right siiéhe module. On the left succeeding QRS
complexes are presented. The current complex gepted in the background of its previous 10 congdeXhe
current complex is indicated with intensive colaunereas previous complexes are in neutral cololRS Q
complexes are drawn on the millimeter net withdheed of 100 mm/s and the gain smoothly regulattédtire
use of Speed- slide valve. The current gain can be evaluateséthaon 1 mV pattern regulated from the left
side of diagram.
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On the diagram complexes from 3 channels, chosean&dyze, are presented. In the diagram area d¢urren
examination time is displayed. On the right theran analysis progress bar of a currently loadad@ation.

Information for the user is displayed over QRS claxes.

Lasting analysis.|. in the analysis duration

STOP| analysis stopped on a user’s request or after nobwgk evaluation
with the “Auto start” option on

Determine morpholog| a question to the operator after new class estaijs

Arrhythmia type — namg information about detected arrhythmia
of arrhythmia

Interrupted analysis interrupted analysis on the operator’s request

Ended analysij whole examination was converted

During analysis the amplitude change of the disglalzCG signal is possible with the use @an> slide
valve. The analysis speed (speed of succeeding €@R®lexes presentation) is regulated with ti8peed
slide valve or with the < > and <- > buttons on the numerical keyboard. Minimal as@lyspeed is one QRS
complex per second, maximal speed depends on thputer’s processor capacity.

After prospective analysis beginning and detedlirs QRS complex the module is stopped. EvaluatibQRS
morphology complex is required. To determine motpdy use the following buttons:

Supraventricular — <D>

Ventricular — <v>

Own — Q>

Artifact — <X>

After morphology determining and depending on “Adtiart” parameter system continues analysis or gwes
the <STOP> mode. Analysis can be stopped/continued by prgsssTOP>/<START> button or SPACE>
button.

In the <STOP> mode it is possible to view hitherto analyzedmieation fragment. To view examination with
the step every QRS complex use following buttons:

- previous QRS << > or <t >,

-next QRS <>>or< | >.
Prospective analysis can be stopped on requestebe@G recording by pressingxit> button.

! E Do yol want to interrupt prospective analysis?

Yes No

Figure 77. Confirmation of Prospective analysis irgrruption

NOTE!! In case of prospective analysis interruption oa® to remember that presented analysis
results refer only to the analyzed examinationrfragt.
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RR intervals window

For the succeeding analyzed QRS complexes, inethaitle of the window, in the form of vertical tugram,
RR intervals are displayed. Spaces between verigalines equal 500ms. During analysis currentiRBrval

is presented at the bottom of histogram. Additinalirrent histogram is indicated with the colo@pending
on HolCARD 24W system. Similarly RR intervals witbmplexes of morphology different than the dominant
are indicated with suitable colours.

In <STOP> mode RR intervals window enables easy and effgstviewing of hitherto analyzed examination
fragment. Clicking ®R interval> results in presentation of next QRS complex @ortrol panel> and
<Strip> windows. RR interval diagram can be rewinded vtk use of buttons situated above and below
diagram, accordingly with arrows. Current positioh RR interval examination fragment regarding whole
analyzed examination is signaled with the slidev@ddeing on the right side of diagram. The slidewe/és also
used for quick move into any fragment of examinatith is done by clicking and keeping pressed hefiuse
button on the slide velve which allows for movimgoi desired position.

RR interval diagram moving buttons:
<1 >—previous QRS
< | >—-next QRS
<Page Up> - poprzednia strona
<Page Dowrr — next page
<Home> — examination beginning
<End> - examination ending

Strip

<Strip> is the third window of Prospective Analysis windoOn the strip current QRS complex is presented
together with surroundings. Strip’s descriptiomi€hapter 4.2.2.

In <STOP> mode Strip allows to view and edit hitherto azaly ECG recording fragment. It is possible to: add,
delete ventricular captures, morphology change. 8ex exact description in Chapter 5 Test edition.
Examination editing during the prospective analgsisses automatically arrhythmia reanalysis.

Note!!ll While stopping prospective analysis to determimephology, in strip’s window some of
the buttons are unavailable. In this moment impassible to add or delete QRS complexes and
change the morphology of previously detected QRS8plexes.

In case of analysis of 12 channels ECG recordmgSTOP> mode, after pressingl2> icon it is possible to
view, in neighborhood of current QRS complex, &l channels. In case of attempt to close HolICARD 24W
program during prospective analysis following messaill be displayed:

Holter

!E Prospective anakysis in progress, Finish the anabysis ...

Ok

Figure 78. Closing of HOICARD 24W program during prospective analysis

Before program closing it is required to end thespective analysis.
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7.8 Analysis of 12 channels examination

HoICARD 24 W system, starting with 6.10.00 versiemables reading in and analysing 12 channels Holte
examinations carried out with the use of e.g. AsPEK2 or ASPEKT 812 recorders. General scheme aiede
with proceeding with these examinations compliegshwihe established presumptions for 3 channels
examinations. In this chapter only differences aad options concerning analysis of 12 channels @ations

will be described.

(B0 12| sjme

Figure 79. Strip 12 module start-up

Strip 12 module

Operating of Strip 12 module is similar to Stripante (see Chapter 4.2.2 Strip). The new thingeddlwer part
of the module which presents greater examinatiagnfrent — surroundings of signal viewed from upget.p

13:39:39 | (4% = HR=92 |

T L QL
I MM&,HJ\hMJ_JM

i A R A, A A A A A,
aVR™ r R AL T T inimmL
VL A e =" A 3 2

UL 8 00 0O, O O, 0 O 0 00O 2O O
AR L e e )
Vo e r T e r—— r v v v

G A Al LERL AL L AL A A A A A A

e N NAN A A A A A A
Wﬁ__f’\.f___JML J\VJ“\,H_,,JLA__JL_h__JLn__JLﬁ#_JL_JP_Jx

(RRHR | K¢ == » |05 x1 x2 [} 05 [25[30.199 @w==> [&[D S V N X O [

4 P Y A O A POV A PR A P P O U A U P U PO S N VS VY VA U R R VS S VO O
U VST VS PO AR WO RS T P IS Y S Y P ST P R ST S R PO S A P Y R P P R P

85 | KK == (2 4 8 | %0 30 455 605 [ - | & [Chan1 ]|

Figure 80. Strip 12 module
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To turn Strip 12 module off pressl2> icon on toolbar and all the system’s modules arailable. In the
moment of Strip12 module operating the other maglake unavailable.

Examination analysis

Examination analysis including 12 channels takegelbased on 3 chosen channels. To start analysose
<Analysis> from <START> position. {Analysis> window, will be displayed on the screen. In caééading

the examination from memory card this window appemutomatically on the screen and in the background
Stripl2 module is started. Viewing the examinatidmoose the channels upon which detection of QRS
complexes will be carried out and morphology deteed. General rules of channels selection are dngesas

in case of 3 channels examination.

After analysis (prospective or retrospective) theults can be viewed in all available modules.hitudd be
remembered thatFull disclosure> and <Strip> modules present only 3 from 12 channels whichehasen
chosen to analyze. To view the chosen beat in2atHannels a Strip 12 module should be used. Tibtdte
user's work Strip 12 module reads itself the nundfeéndicated QRS complex and presents it in itsdeiw.

Expanded analysis

In case of 12 channels examinations ST and QT sesliake place in all 12 channels. Thus, windowabléerg
to view analysis results have been expanded wittoisi which allow to change current leads.

HoICARD 24W © Aspel 2016 Page 95/134



Operation manual IU-AT-21_XVII_ENG XVII Edition

Chapter 8

Settings

8.1 Recorder AsPEKT 903

The AsPEKT 903 recorder has a wide range of paensieivhich can be set vidolCARD 24W. To do that,

connect the recorder to a computer through a tressson cord. These settings can also be modifieoh fthe
recorder itself.

By pressing the koad> button, you can read the current parameterseottimnected recorder. After changing
the settings, remember to save them in the rectgpressing Save>.

AsPEKT 903 E

[

—
=

Figure 81. ASPEKT 903 recorder settings
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The available parameter values depend on the recgodi are using —AsPEKT 903. If the recorder isnewted
to the computer while opening the settings windé¥ol|CARD 24W will automatically read the type of
recorder. If the recorder is not connected, thentyppe of the recorder in use can be changed bgsihg one
from the Recorder in use> list.

Meaning of individual parameters:

PARAMETER

PARAMETER’S MEANING

Recording time

It is the time, after which the EG€cording will stop automatically.
Various values are available depending on the derof~or ASPEKT 903,
you can choose a value between 1 day and 7 dagpeshtion, or select
<Next>, which means the recorder will work for up to ddys or until
reaching critical battery level. The recording timbkso depends on the
selected number of recorded channels — as presientee table below.

Number of recorded

The AsSPEKT 903 recorder allows choosing betweemrdiog 1, 2 or 3

channels ECG channels.
NUMBER OF RECORDED
RECORDER CHANNELS RECORDING TIME — DAYS
1 1,2,3,4,7, NEXT
AsPEKT 903 2 1,2,3,4, NEXT
3 1,2,3,4, NEXT
PARAMETER PARAMETER'S MEANING
Amplification It is possible to set the value of glification for the ECG signal at 0.5, 1 or

2. This means that the amplitude of the ECG sigeakived from the

patient’s body prior to saving on the card will Wweakened by half in case
of 0.5, saved without changes in case of 1, andléduin case of 2. It is

recommended to set this value to 1. Then checkE@® signal value on the
screen. Should the amplitude turn out very smélg tecorder settings
should be changed to 2, and if it is very largepl#ination should be at 0.5.
The proper setting of amplification has an impacttee quality of the ECG

record.

Patient ID settings

If this parameter is on, thefole the test starts recording, the display will
show the current patient ID number and their na8eiting the patient’s
number and their name has been described in cha@&tarting a Holter
test. If the patient number has not been specifiegh it can be defined in
numerical values using buttons on the recordehi#f parameter is off, the
recorder will start the recording immediately.

ECG display during
recording

If this parameter is on, then during the test theorder screen will allow
viewing the ECG signal on the selected channekwitch to this mode, use
a special combination of keys. If this parametesffsthen it is not possible
to view the ECG record during the test.

Screen contrast

By adjusting this value, you caangk the brightness of the subtitles on the
screen. The following values are available: 10%230%, 40%, 50%,
60%, 70%, 80%, 90% and 100%.

HoICARD 24W © Aspel 2016
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Data protection

If this parameter is on, then #order will not start the next test until the
last one has been read by HolICARD 24W. The recardest be connected
to a computer and the test must be uploaded it@tbgram. This way the
data on the card are protected against accideetatiah e.g. by starting
another test. If this parameter is off, the datthmat be protected, and every
time a new recording starts, the data on the poaviest will be erased from
the card regardless of whether it has been uplotalétblCARD 24W or
not.

Language It is possible to choose between PolishEmglish as the language used by
the ASPEKT 903 recorder.
Sounds If this parameter is on, a short sound kigilabe generated whenever a

button is pressed. If this parameter is off, ttgnal will not be generated
when a button is pressed.

Type of battery used

It is possible to choose betw&i-MH battery > or <Alkaline battery>.
This parameter should be set in accordance with kbhtery used —
depending on whether an alkaline battery or a Ni-biitery is currently
used. The correct battery type setting is very ingra because it affects the
decision when to stop the test due to low battesee description of the
parameter Recording time.

Delayed record

If this parameter is on, then tleemder starts recording the ECG signal on
the card with a delay of 2 minutes from the stdénthe test. This option is
very helpful, e.g. because it gives the patienetimdress up after attaching
the recorder. In that case, ECG is not recorded® forinutes, which helps
avoid massive disruptions to the record that migitte a significant impact
on the analysis of the entire test. If this paranét off, the ECG starts
recording on the card immediately after startirg tibst.

SD card lock check

If this parameter is on, thba tecorder checks whether the card has
enabled lock preventing recording. If the lock tis the recording will not be
started. If the parameter is off, the recorder du#scheck this lock.

Sound alarm upon INOP

If this parameter is on, ttienrecorder monitors the condition of electrode
connections to the patient during the test. If étedts bad electrode
connection (the so-called INOP), then will sigrniaby generating a stable,
continuous sound alarm. If this parameter is dfént the recorder does not
check the condition of electrode connections whibeking.

Presentation of contact data If this parameternistben the recorder screen can display the dactor’

contact data during the test — this includes theime and phone number.
How to set these data has been described in cha@@&tarting a Holter
test. If this parameter is off, then such data oabe displayed.

After pressing Pefault> in specific fields are set to default parametdues.

8.2 User's data

When generating reports from a Holter examinatamthe first patient information page, in the heaofethe
printout, the user data of the HOICARD 24W SystenA&pel is also located. This information includdse
name of the office performing the examination, #ugress of the office and other information, eagcontact
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telephone. All this information may be set by sgfermenuSettingsfield User data On the monitor screen, a
dialogue window will appear will which allow entof the particular information.

User data £3

Please enter the infarmation about the user ¢ license awner
This data will appear in the header of every ambulatory repart

u M anne: | |
1 Address:l... |

Other:| |
L

~ Dlirier -

Flease enter the contact details with your doctor. Thiz information will be stared in the
recorder ASPECTA03 and will be shown an demand on the display.

~ Cottact bo Doctar —

MName: | |

Phore: | |

aK Cancel

Figure 82. User’s data window

In addition, it is possible to enter informationiathwill be recorded in the ASPEKT 903 recordehe hame of
the person with whom the patient is to make corifggtoblems occur during the wearing of the reesrdnd
the contact number. This information will be avaitaon the AsPEKT 903 display by pressing the prope
buttons.

After entering or possibly editing the particulaglds, any changes should be confirmed by selet¢tiaghutton
<OK>. The information will be remembered by the progra

For changes in office information, edits (corres§pmay be made of the information entered heréingdof
information occurs in the standard manner, just ascurs in the majority of program windows in ogigon in
the MS Windows environment. A character may be tddlevith the use of the <Backspace> key, moving
between subsequent fielddlame>, <Address>, <Other data> takes place with the use of the AB> key or

by using the mouse.

8.3 User Preferences

HoICARD 24W © Aspel is a modern program to operatder MS Windows. Operating is easy and fast. A lot
of settings may be defined by a user dependingigimdr needs. All options are available frorBettings>
menu {Jser Preferences field.

Preferences window displaysOK> and <Save> buttons. If you confirm changes wittOK>, they will be
available only until loading the next examinati@ach subsequent examination will have global sgttagain.
If you press $ave> new parameters will be saved and applied tchallexaminations — as global ones.
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8.3.1 Automatic Windows Arrangement (AWA)

Working with HOICARD 24W © Aspel relies mainly onasting particular modules illustrating the recatde
ECG examination and results of Holter analysis (E&apter 4.2 Examination ). This operation is usual
performed from a toolbar or the main menu. A newdew with content depending on a module is disglaye

The software may work in the Automatic Windows Arrangement (AvA) mode. Once a module is
apened, all the windows are re-arranged automatically accordingly to the rules of ergonarmy.

[v Enable the Automatic Windows Arrangement (AWA) mode

|
T

Figure 83. AWA mode window

Display area split

Specify the proportion of
the upper (resulf) to the
lower (signal) parts of
SCreEn.

If several windows are displayed at the same timglli be difficult to view all information. Some adules will
be invisible and you will have to arrange them nadiyu

That is why Automatic Windows Arrangement mode (ablation -AWA) has been introduced. This mode
arranges windows in such a way that all windowsvisible. It may happen that previously opened wwimawill
be closed because putting two modules togethertarayut useless.

Generally, the principle is as follows: Holter aysa¢ windows: templates, tabular list, trends, H&¥ always
displayed separately. They are not automaticaligreyed one by one. To these windows following exatidbn
module may be added: Strip or Full disclosure ie bHottom part of the screen. Such arrangement €¢Holt
analysis up the screen and examination module dberscreen) is very useful as you may verify resaft
Holter analysis against the test module.

In a dialogue box (see Figure 83) you may defiresize of upper module and the lower module. Malale
indicated with different colours. Modification dfis division is done with a scroll located nextasquare of
<Display area split- section.

In AWA mode there is no title bar in particular nubes. Such solution leaves more space for dispdayin
important information and makes manual shiftingnafdule windows impossible.

If you want a different arrangement of windows, tsWiAWA mode off. Move the mouse cursor tGrable the
Automatic Windows Arrangemnt (AWA) mode> and click the left button. A tick should disappead the
mode is switched off.

Module windows will have again title bars and yoa will be able to arrange them manually as usuatiger
MS Windows. You can use standard options arrangfireg windows — ¥Windows> menu and fields like
<Cascade, etc.

8.3.2 Start settings of Full Disclosure and Strip

Strip and Full Disclosure modules display recor@&eiG examination of a patient. A number of inforroati
may be adjusted with buttons on module toolbagg, seconds of the displayed test in one line (Eb&pters
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4.2.1 Full Disclosure, 4.2.2 Strip). You may presaiarger area of the examination less precisely smaller
area more accurately.

Start values of Strip and Full Disclosure moduldsnadefinition of how to set a module immediatelgon its
start. If a user prefers a Strip with 50 mm/s E@Cord, he/she may preset this parameter and agtiidgsthis
speed every time.

A dialogue window is divided into two groups — s&s for Full Disclosure and settings for Strip.jést setting
selecting a required parameter from the list. Ganfthanges with @K > button.

Specify the startup properties for the Full Disclosure and Strip module windows. The settings
made hereby will be saved inthe system.

Start-up settings

Full Dizclosure Strip

Gain: |[bmmfmy -
Seconds per |45 sec - Paper speed ,m
Channel: |1 channel Printout: |25 mmfs  «

[ Show RRintervals

Lines per

[ Show classe number

Figure 84. Start value settings for Strip and FulDisclosure

8.3.3 Standards of Polish Cardiac Society

In order to meet Polish Cardiac Society requiremanitiolter test must be correctly recorded covemagning
hours and a number of artifacts cannot exceed 5#teoéxamination time.

After loading the examination and performing thstfiautomatic analysis, control procedure for Poardiac
Standards is activated. If requirements are not enaser gets informed and has to repeat the exgioin The
examination may be continued without any limitaio@ontrol warning is only information for the user

Control procedure may be deactivated:

* Move the mouse cursor taerRable the PCS Standard Recommendations checkirdutton,
¢ Press the left mouse button. A tick will disappaad the function will be deactivated.

Should control procedure check whether the testiofull 24h, the definition of morning hours isadévated.

If the examination does not have to cover full &4ifs, you can define morning hours. Remember thatwyrite
in the following orderhour:minute:secondin digits. In case of error, relevant informatieiil appear. Accept
with <OK>.
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Faolish Cardiac Society (PCS) Standard Recommendations specify that an ambulatory recording
hane to contain the moming hours and that the artefacts percentage should not exceed 5% of the
total length.

[ Enable the PCS Standard Recommendations checking:

[ The examination hawe to contain 24 hours

The marning hours are :

From : 03:00:00
To: 10:00:00

Figure 85. Polish Cardiac Society Standards window

8.3.4 QRS colours

HoICARD 24W © Aspel system enables defining coloofvarious program elements. The most important is
possibility of defining own colours for particul@RS morphologies, Full disclosure’s and Strip’sKggound
colour window, Strip net. You can adjust colours/éair own preferencies. Additionally, you can deftolours

in which HR, RR values will be displayed as welldascription of numbers or channels’s names.

<Standard> button allows to load preset colours sets: Citynight and Yellow Desert. After choosing this
button a menu will be displayed enabling to chaesgiired set of colours for loading. The coloursgawill be
automatically presented in the window’s view.

To change the colour choose the button with rigascdption situated on the left side of the window.
Description which is displayed after indicatingvith the cursor may be also helpful. It gives imfation about
colour in which element will be changed. After chiom the button, a window allowing to choose prog#our
appears. The introduced colours changes are \aslalece on window’s view.

Back Standard
Colour:
SWE
‘ D 5 v 8]

v | 0 ‘ 120 120 120 120

v | A |
Colour;
Background | Grid ‘ 2 ﬂ

Walue | Canal ‘

Figure 86. QRS Colours setting

Remember to confirm introduced changes wiBawe> button. If you want the changes to be temporasy |
choose ©K> button. Back> button cancels the introduced changes up taastecblour change.
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8.3.5 Prospective analysis

<Prospective> allows to set initial parameters of analysis'sults presentation in the Prospective analysis
module’s window. Parameters are set loser preferences. These are the same parameters which reflect to
retrospective analysis.

Arthythmias - STOP

Speed Gain
s e v SVE v Tachycardia
oo [v PSWT [vw VR
T [v SV Tachycardia [v Salva
lly min | [v Bradycardia [v Bigeminy:
[v Irregular Rhythm [v Trigeminy
[v Pause [+ Couplet
[v History [v Strip
[v Single vE [v FonT
[v Sound [v Auto Start o - E

[ Wanckebach Elock

Figure 87. Prospective Analysis module setting

<Speed - slide valve allows to set the speed of Analysiarse (the speed of following QRS processingn Mi
position is the analysis of one QRS per second. pesktion depends on the computer’s processor dgpac

<Gain> - slide valve is to smooth regulation of gainga®ted during signal analysis. 1 mV changes inctlire
proportion with the gain increase.

<History> - switching on/off the background projection dd QRS preceding currently analyzed QRS. It is
recommended to switch this option on because QR%liaplayed on the screen for longer time what gmes/
from overlooking the improper QRS.

<Strip> - switching on/off the permanent renewal of S&ripiew. Switching this option off means that Stigp
renewed only during the suspension of Prospectiadyais. It takes place, for example, during questibout
morphology occurrence, arrhythmia signaling angitag the analysis by the user. Switching this aptbff
accelerates the analysis course.

<Sound> - switching on/off the sound signaling of sit@ais when the user’s reaction is necessary for
morphology evaluating or restarting the analysisradrrhythmia detection.

<Auto Start> - switching on/off the automatic analysis restdter evaluating morphology by user. In case of
switching this parameter off after morphology ewion the analysis is still stopped and may beinaet after
pressing Start> button.

The group of settings Arrhythmias — STOP> allows to qualify which arrhythmia type is to larrently
signaled by module to the operator. In that casdyais is stopped and the proper information ipldiged. If
the system detects already marked arrhythmia staged in the final analysis results but it is signaled to
operator during Prospective analysis.

8.3.6 Other settings

Other settings are a set of several minor, notdntenected settings in the program operations. Bathem is
switched on/off in the same way. Click a given nigton with the left mouse button. If the tick ide a square
disappears, it means that this option is switclfédfdhe square is ticked it means that the opfi® on.
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Confirm changes of the settings wit@K > button.

Some additional settings that may increase Your effectivity...

[ Large icons on the toolbar:

[v Confirmation of moving and merging classes

[v Automatic re-analysis by modules closing and opening

[ Color report printouts

Character set of the font for report printing © |0 [Auto=0)

Figure 88. Other settings window

Big icons on toolbar

The upper toolbar consists of icons which accetestarting of an available operation of Holter eyst
Standard size of icons is 16x16 points. Icons negilarged to the size of 32x28.

Activate d.arge icons on the toolbar option, confirm changes withGK> button and restart HoICARD 24W
© Aspel program. You must restart the program teehkarge icons, activation of the option only ist no
sufficient.

A larger toolbar reduces operational area of tlogmam where subsequent modules are displayedusirdte
the test and analysis results. That is why thisoapis recommended only for 17" and 20” monitorghwi
resolution at least 1024x768 pixels.

Confirmation of moving and merging classes

Templates module has an option to join classeBeo$ame morphologies or transfer to other clagaa$ng this
operation, the program always asks if the useruie ghat he/she wants this operation. This protects
inexperienced users from accidental actions.

Such questions make working longer because ansyveakes time, so move the mouse cursor to a negepla
press the left button and return to the previoustipm, very often to QRS on the strip. You maydeate this
option. The program will ask questions any longer.

This option is recommended to experienced useHOEEARD 24W system.

Automatic reanalysis

After changes in results of Holter automatic analyeeclassification of QRSs or adjustment of measent
points program informs about necessary reanalysis.information is displayed at the top of a windowthe
title bar.

Normally if such information is displayed, reanadyss started automatically. It ensures correctneks
information displayed in modules. For instancewib neighboring QRSs are deemed ventricular thdlybei

reclassified as artifacts, the reanalysis is necgd® determine a number of ventricular QRSsfats, pairs,
maximal, minimal HR, etc.
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You may deactivate this option. In such situati@analysis will not be automatic. At every begimmgnof a new
module, the program will ask if you want to actevaeanalysis. However, you must be aware of coresemgs
of reanalysis deactivation.

This option is useful if your PC has low processapacity. In such situation it is better to staamalysis
manually from the toolbar.

Color report printouts from Holter examination.

After switching this option on HoICARD 24W systenillyerint the reports out using colours:

*  Full disclosure printout (coloured QRSs of diferemdrphology)
¢ HR and Trends diagrams
e QT, HRV, PMK diagrams

8.4 Analysis parameters

Holter analysis module is an advanced programzitdi modern knowledge on analysing ECG signalss Thi
module is responsible for correct diagnosis, idimatiion of beats, detection of arrhythmia, corling ST level.

This module has a wide range of parameters forigorgtion analysis operations by a user of HOICARIW

© Aspel system. Basic parameters depending on @fgpexamination are located in Initial Settingselected
channels for analysis, ST measurement points. Qihsameters depending on a user needs, are graniped
<Settings> menu Analysis Parameters field — ST episode definition, parameters of gitimia.

Parameters analysis dialogue box ha@&s and Save> buttons. If you confirm the setting withOK > it will
be available only until a new examination is loadedch subsequent examination will have globalrggt If
you select Save> button, new parameters will be saved and appiedll examination loaded from that
moment (including currently loaded examination).

8.4.1 ST episodes

HoICARD 24W © Aspel system differentiates four @gsic types of ST episodes. Two first types desact
elevation, the next two detect ST depression. Hgpk is defined by qualification of ST level val¢8T
threshold) and by showing direction of ST sectilmps.

Definition of ST episode contains also determirmatad minimal time of duration of ST level, data abdhe
slope and minimal distance between subsequentded@pisodes.

If QRSs have ST depressed below 1 mm for time shtitn 60 seconds, it will be not registered ag@$ode.
Also when the next episode starts after more titase@onds it will be not recorded by the system.
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Analysis Settings ...

Classification 5T Evants | Arhytmias | HRY | PMK |

Events specification

Elevation Depression
ST limit [mm] <2 [ <[z
Raising [v I I [v
Falling [v - [v [
Harizontal [v B [v [v
Min length [s]: ,BD—:I
Min distance [s]: IED—:I
HR 2wy from: |5 :l
Default
0K | Cancel | Apply | Save

Figure 89. ST episode parameters setting window

XVII Edition

HR value at the beginning, in the middle and atehd of the episode is displayed on a list of detkST
episodes in Tabular List module. It is possibleééine how many QRS are needed for averaging Hiegal

8.4.2 Arrhythmias

<Arrhythmias > allows to definite of detected arrhythmia preednin Tabular list module. It has four

categories of parameters. Such division into faiegories facilitate the work. Selection of a regdicategory
displays a new list of parameters possible for fircation.

Analysis Settings ...

Classification | ST Events  Artythmias ]HRV | Pk |

Cateqory: | General -

HRaveraged ol [I =
HRforpremstof  [1 =
Premsturity [ [25 i‘
MinVE Sequence: [3 =
MaxORSSabe: 5 =
MinHRforvT: [0

Default

Cancel

o]

Apply

| Save

HoICARD 24W © Aspel 2016

Figure 90. Arrhythmia parameters setting window
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General Category:

: - HR averaged of:HR value of a given QRS is averaging on the bésis o
a
HR averaged of I‘ previous 8 RR intervals between QRSs
HE: far oremat. of: 1 : HR for premat of: HR value for premature supraventricular QRSs is
a :‘ averaging on the basis of 1 QRS.
Prermaturity [#]: 25 i‘ Prematurity [%]:_ Supra}ventricular_ QRS is premature when its HR was
shorted by 25% in relation to previous HR.
MinvE Sequence: |3 i‘ Min VE Sequence :Minimal number of ventriular QRSs diagnosed as
arrhythmia.
Max QRS Sakvo: 6 j‘ Max #QRS Salvo:maximal number id ventricular WRS diagnosed as &@dv
number of cluser beats) beats.
Min HF for VT 10 Z‘ Min HR for VT: Min. HR value recognized as VT and Salvo.
PSVT Category:
bdin HR 1o start: 100 Zl Min HR to start: Mini HR value a the beginning of PSVT
bin HR increase: 45 il Min HR increase: Min. Hr growth [%] a the beginning of PSVT
hda irregularity: |30 il Max irregularity: Max. HR irregularity [%] during PSVT
Mix HR to stop: a0 il Max HR to stop: Max HR value at the end of PSVT
Min HR decrease: |25 il Min HR decrease:Min. drop of HR [%] at the end of PSVT
Brady/Tachy Category:
Brachy

Max HR to start: Max HR value at the beginning of
bradycardia

hax HR to start: il
hin HF: 0 stop: ] il

Min HR to stop: Min. HR value at the end of bradycardia

Tachy

tin HF: to start; 12h il
b HR to stop: 100 il

Min HR to start: Min. HR value at the beginning of
tachycardia

Max HR to stop: Max HR value at the end of tachycardia
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Pause Category:

Pause length [ms]

After SVE: 1800 il
After D: 2000
After VE: 2380 il

[ Enable Arefact Filter

Filters:

Categony: |Filter ﬂ

v Atrial Fikrillation Filter

8.4.3 HRV analysis

Set parameters:

XVII Edition

Pause after SVE:Min. RR interval in [ms] after SVE recognized agause

Pause after D:Min RR interval in [ms] after D recognized as a gau

Pause after VE Min RR interval in[ms] after VE recognized asaupe.

Artifact filter: Activated filter allows occurrence of artifacts
during a pause

In this option atrial fibrillation filters may benétched on/off.
This filter facilitates analysis of records fronmiak fibrillation.

Interpolation type: Filter window:
* linear * Hamming's
* cubicle * Hann’s
* Triangular
* Blackman'’s
* Harris's
Filter length Width of ULF,VLF,LF,HF bands

HoICARD 24W © Aspel 2016
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Analysis Settings ...

Classification STEventS] Arrhvthmias  HEY WPMK ]

Frequency domain analysis

Interpolation method Cubic splines hd

Filter window type Hamrming -
Filter window length 15

ULF range: 0.0033

YWLF range: nng
LF range: 015

HF range: 04

Default

)% | Cancel | Apply Save

Figure 91. Analysis Settings — HRV

8.4.4 Pacemaker analysis

In order to identify QRSs correctly, Pacemaker n@doust have some additional information of operaif
used cardiac stimulator. These parameters shoudétha the window below available fornsettings> menu —
<Analysis parameters>, <PMK >.

Analysis Settings ... R|

Classiﬁcaiiml ST Evemsl Arrhy{hmiasl HRy  PMK I

Pacemaker analysis Interval Border
FTC
Detection occuracy |9 [me] ) [me]
FTS 305 [me]
Response delay 30 [ms]
FTF 1140 [ms]
Fusion zone 120 [ms]
lenght FTK 40 [me]

[ Dual chamber pacemaker

AN delay [ms]

(0] | Cancel | Apnply | Sawe

Figure 92. Analysis Settings — PMK
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Parameter Meaning

Detection accuracy Detection accuracy is definethkywidth of time interval before QRS
where pacemaker Impulse is interpreted as a rezfssystole. The value
is expressed in milliseconds, typically 9 and takés account accuracy
of readout of spike position and accuracy of logathaximal QRS.

Response delay Response delay is defined withititaeval before QRS where
pacemaker impulse is interpreted as the reasahdogystole. Time is
measured from the spike to the top of QRS. Theeveexpressed in
milliseconds, typically 78.

Fusion zone length Fusion zone length is a defimitif time interval where occurrence of
pacemaker impulse is interpreted as summation ba&.interval starts
after a segment determined with response delaysdodger than
feedback time also beyond QRS peak. The valuepreszed in
milliseconds, typically 120.

Dual chamber pacemaker Dual chamber pacemakerntagicorrect interpretation of pair of spikes
of a dual chamber pacemaker. In such a case, beregqike (atrial
stimulation) is neglected, and the later is theésbfs evaluation
correctness of pacemaker operation.

A-V delay A-V delay is time interval between stiratibn of atria and ventricles by
a dual chamber. Correct positioning of pacemakeeth@n
documentation allows correct interpretation of illar pacemaker spike
pair. The value is expressed in milliseconds, t3ihyc110.

FTC FTC - IR type time intervals, which when exagbdiill be interpreted as
Failure to Capture. The value is expressed in seitlonds, typically 297.
FTS FTS — Rl type time interval when not reacheg beiinterpreted as
Failure to Sense. The value is expressed in ntllisds, typically 305.
FTP FTP — time intervals of RR, IR, RI and Il typeden exceeded

interpreted as failure to Pace. The value expressetlliseconds,
typically 1190.

FTK FTK — IR and RI time intervals when not reaciealy be interpreted as
occurrence of a competitive beat. The value expressmilliseconds,
typically 40.

A — Response delay
B - Detection accuracy
C - Summation beat

To return to standard values pre€3efault> button. Confirm the modified parameters witbk> button. The
changes are memaorized only for this test.

If you want to change parameters globally for alits press Save>. After change of parameters, in case the
examination is loaded, perform Holter analysisotnfation will be displayed on the title bar of HAIRD 24W
system.
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8.4.5 AsPEKT 903/703/712 Filtration

Examinations performed through the AsPEKT 903, A§PE03 and AsPEKT 712 recorders may be subjected
to filtration to eliminate unwanted disruptions Vehbeing loaded into the program. The user hasp@styof
filters at his/her disposal one isoline filter whieliminates the flow of the course over time awd muscle
filters which eliminate disruptions resulting fromuscle tension. It is recommended that for ASPEKB,9
AsSPEKT 703, AsPEKT 712 recorders the followingelik be turned on -Baseline filter> and Muscle filter

2>. For severe disruptions, a stronger muscle fitdduscle filter 1> can be turned on.

Analysis Settings. S

Classfiication | ST Events | Amhythmizs | HRV | PMK  Other

Fitter for AsPEKT 803/703/712 (%)

v Baseline Fitter
I Muscle Filter 1

W Muscle Fiter 2

[*) Filtering is done only during the loading examinations into the program. After lnading
the examinations filter change does not affect.

Default |
oK Cancel Appl Save
l | | |

Figure 93. Filtration of an examination being loadd for ASPEKT 903/703/712

Keep in mind that the filtration of a signal occordy while an examination is being loaded. If th@mination
is already in the HOICARD 24W program base, ifdt, has already been loaded, changing the abdtesfiwill
not impact the ECG signal of this examination.
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Chapter 9

Monitor AsSPEKT 700

9.1 General Info

Monitor ASPEKT 700 © Aspel (also referred to as MonIRDA) cooperates with ASPEKT recorders equipppe
with an IRDA transmitting LED. The main purposetbé program is to help connect the LEDs to theepéti
accurately. Such connection provides a high qualftyecord, which is crucial to the correctnessHufter

analysis.

All information from the recorder is transmittecg\an infrared transmitter. The rear part of therger contains
a transmitting LED, to which the receiver is apglig#he receiver is connected to a computer viadstahCOM
port — serial connection.

Figure 94. Connection of the data receiver in an AAEKT 700 recorder

Starting program

Monitor ASPEKT 700 © Aspel can be started in thdG#RD 24W toolbar.

- Monitar IRDA
Moriitor AsLINK

Figure 95. Toolbar in HOICARD 24W

Clicking the ¥iew signab> button in HOICARD 24W (see Figure 95) expandsenmthat allows choosing a
Monitor — select ¥onitor IRDA >
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9.2 Program operation

The screen in Monitor ASPEKT 700 is divided intoeth separate parts. Each of them displays a difféf€G
channel — the first one shows channel no. 1, tleersk shows no. 2, and the third one shows no. 3hén
absence of data for display, a dashed red lindadsvs, e.g. after removing the receiver from thegraitting
LED. Every channel also has its own millimeter gnichich allows assessing the size of the signaifro

electrodes, i.e. the QRS amplitude.

The ECG signal is always displayed at a fixed sp#esD mm/s. Amplification depends on recorderisgtt. In
the ECG data transmission mode, the patient evettorb takes over the control of amplification. The
amplification changes each time you press the butdong with the changing amplification, the heigti the
1mV peak changes as well.

H\-IuniturAsPEKT 700 for Windows._ — |O] X
Settings  Help  Exit Card: 40 ME, Battery status: BAD (2.8V)  1999-01-01 5:30 ™. RECORDER
INFORMATION
s s, L_ {58
”ll . o .,_.'_,_‘__.+_4[ .
Ly ” ||| | Y\ ECG SIGNAL
CHANNEL 1

"~ ECG SIGNAL
CHANNEL 2

'\ ECG SIGNAL

CHANNEL 3

Figure 96. Monitor ASPEKT 700 © Aspel window

The <Recorder information field>, which is located in the upper part of the windatvthe level of the program
menu, displays information on the technical coodii of ASPEKT 700 operation:

¢ Memory card size — in order to record 24 hours GGResting, the system requires a memory card of
40 MB. You can use smaller cards, e.g. 20 MB, toreé shorter periods — 12 hours.

< Current battery status — displays information orethibr the batteries are GOOD, i.e. whether thely wil
suffice for the full length of the test, of BAD, nially depleted. Continuing recorder work with bad
batteries will result in early termination of thexord.

e Current hour on the recorder — the ASPEKT 700 m@ohas a "built in watch", which is used to store
the time and date of the start and of every tineepdtient event button is pressed.

Before starting the recording, it is worthwhile ckimg the parameters described above. Particutantéin
should be paid to the current battery status, wdrethe batteries are good, and the current timenséte
recorder, which guarantees the correctness ofngtdahie hour of the beginning of the test. This infation is
read by HolCARD 24W © Aspel, and therefore doesrequire manual input.
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During the program operation, the screen may dysydaious dialog boxes that will provide information the
current status of the recorder’s work, e.g.:

1. No PCMCIA card in ASPEKT recorder.
2. Assessing correct installation of the recordingaset preparing patient for test.
3. Electrodes improperly connected to patient.

The message sayingo PCMCIA card in AsPEKT recorder will appear if there is no properly inserted
memory card in the recorder. It often happensttaicard has been inserted in the recorder sdolehas not
been tightened properly. After applying an infraredeiver, the screen will display this exact mgesahe
recorder indicates correct insertion by generating short sound signals (see Table B-1 Indicatibrecorder
work, Appendix B).

The message sayingssessing correct installation of the recording seand preparing patient for test
announces the launch of a control procedure fatrelde connection resistance. The procedure takesmd 30
seconds, then in the event of non-compliance (INf@Bistance higher than 3Rk detailed information is
displayed specifying as to which electrodes areet@orrected. At the time of the control, the traitsng LED
in the recorder blinks red.

The messageElectrodes improperly connected to patientinforms that pairs of electrodes have failed &etn
the requirements of resistance control (>@PkAfter adjusting the connection of electrodesh® patient’s skin,
the information in the window is automatically upeth (dynamically). If all electrodes meet the créeof the
resistance control, the window will disappear, trelscreen will show the ECG progress.

Monitor AsPEKT 700 for Windows (%]

=] STOP .

.*;r/ Patient's leads connected not properly - pair  :123

@0 @O 0O
N, WHICH

ELECTRODES WERE
/ CHANNEL2/

IMPROPERLY
Figure 97. Sample window signaling electrode conniéan control

CONNECTED

CHANNEL 1 CHANNEL 3/

Note! At the time of these procedures, AsPEKT 7@@sdnot display ECG signal. Only after a successful
completion of resistance control in electrode catinas.

To exit the program, select the bokrd> from the menu.

ECG signal amplification

Amplification of the ECG signal, which is set in REKT 700 © Aspel determines the dynamics of thended
signal. The correct setting of that amplificatioroygdes a very good quality of the ECG, which affethe
efficiency of automatic analysis. This is the satdactor (after the correct connection of electsode the
patient — low resistance), which plays a cruci# ia analysis, and that is affected by the persbo puts on
the Holter recorder.

What is the dynamics of the ECG signal?

Since computers are digital devices, the ECG signaVided for Holter analysis also has a digitahfolt is
sampled with a frequency of 256 Hz — i.e. the digadue (amplitude) is designated every 0,003906&0nd
and is stored in the form of a number between 02&%d
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If the ECG signal is very weak (has a low amplijydeen only the values from the middle sectionetween
100 and 150 — are used; then we may say that din@ldhas low dynamics, because it changes wittgmall
range of only 50 units.

If the amplitude of the same signal is doubledompto the recording, using a button in ASPEKT 70@n the
amplitude will fit in a wider range, e.g.: from 80 180. The signal’'s dynamics has become highet,remv has
100 units.

The figure below presents the same QRS, recordeal memory card with different amplifications — éifént
signal dynamics. With higher amplification, the Hlight of various small yet medically significanetdils is
clearly visible. Amplification of the basic signal a Holter program after reading the card would reveal
these elements, since they would not appear idithtl record.

Figure 98. The appearance of the QRS with variousgnal amplifications

We can amplify this signal once more. We will thatain the desired effect, since the amplitude g¥ithnge in
the entire range from 0 to 255. In practice, usvtanitor ASPEKT 700 © Aspel, we choose such amificn
with the patient event button, to make the sigmansthroughout its entire range, without exceedinghis
way, we obtain the maximum dynamics of the recoge¢.

What are the benefits of such setting compared tde original one?

1. During analysis, it is easier to distinguish betwéee set that has the amplitude of 250 and the one
that only has 50 amplitudes, especially if there disturbances in the form of artifacts. Such
disturbances often reach over 50 units.

2. We can more accurately determine the peak of thea®e and calculate the RR interval, as it
becomes steeper and less rounded. This is crodidiRY analysis.

3. P-waves and T-waves are clearly recorded. We catthe®r shape and the direction of their slope.
The case with bad amplification may be that theylddget lost", because their amplitudes would
be very small — not much different from the isotiedine.

9.3 Setting work parameters

Setting the data receiver port

An I-Red receiver is connected to a standard COKM ipoa computer. Computers usually have two sumtisp
marked COM1 and COM2.

Using the Port COM > field in the Settings> menu, you can inform the program as to wheradbkeiver has
been connected. The screen will display a dialog Which allows choosing the right port.

If you select the COM port, to which the receiv@nbt connected, or which is occupied by anotheicdethen
a warning will appear: “Driver EKkg I-Red not resplarg. Set the correct COM port number”. Monitor A3ET
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700 © Aspel remembers the port settings, so thisoops usually used at the beginning of instatlati or
following the change in the receiver’s location.

Set the serial port number
the infrared receiver is connected to

oK

Cancel

Figure 99. Window that allows you to specify the C®I port number for the receiver

Setting lead colors

When the signal has too high resistance in eleetsmhnections, a dialogue box will display inforioatas to
which channel should be adjusted (e.g.: Channald13j and the appropriate electrode colors are mraw

Current color of Current color of
positive negative

Button for changing
Lead colours the color of positive

Channel 1: Tl s i

Channel 2: . O _+_J _‘_I/
Cinztamal] 22 . O N Oxford color

|~ standard

Button for changing
L— the color of negative

OK | Cancel |

Figure 100. Window for defining electrode colors irindividual channels

Using the Leads field in the Settings menu, youinform the program as to which electrode coloesused for
the first, second and third channel. These setiilegend on the standards adopted by the user andiffex in
various facilities.

To change the colors assigned to a specific pastagfirodes, proceed as follows:

« Select the button for changing the colors of pesiind negative electrodes for the appropriate
channel — move your mouse cursor to the buttoneftidlick with your mouse.

e The screen will display a window with various caler select the appropriate color and
confirm by pressing @K >.
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¢ Repeat these operations for other electrodes.
e Atthe end, pressGK> to save your changes in the program.

Color definitions are stored by Monitor ASPEKT 7G0Aspel. The next run of the program no longer iegpu
re-defining these settings.
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Chapter 10

Monitor AsLINK

10.1 General Info

Monitor AsLINK © Aspel is used for viewing and aieing ECG signals recorded by AsPEKT 500, 522, 523,
703, 712 recorders made by Aspel. Archiving invelwtoring the records on a computer hard drivesehe
records can then be viewed and printed.

10.2 Starting program

Monitor ASLINK © Aspel can be started from the HAIRD 24W toolbar.

- Monitor IRDA
Mariitor AsLINK

Figure 101. Toolbar in HOICARD 24W

Clicking the <Preview signab button in HOICARD 24W (see Figure 101) will oparmenu with a choice of
Monitor — select ¥onitor ASLINK >. This item is available after opening the windmith patient data,
because Monitor AsLINK is started for a selectetigma from the database.

After starting, the screen will display a windowntaining the Main Menu, allowing performing all the
functions provided in the system.
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Monitor AsLINK (c) Aspel - [Menu] = | B S

Patient: | John Smith Age: | 27 Year/s old Unit : . Blue -

Patient

ECG

Examinations

Settings

Exit

Figure 102. Basic window in Monitor ASLINK

The top bar of the window contains information on:

e Currently selected patient (i.e. their name, sumamd age),
« Alist of devices with which you can connect.

The meaning of items in the menu:

e <Patient> — allows viewing the data of the selected patanl their tests.

+ <ECG> — view of ECG signal.

¢ <Examinations> — review and printing of a examination stored iarior AsLINK.

e <Settings> — allows choosing system work settings (prefeeenequipment configuration).
e <End> — exit system.

10.3 Patient Data

The <Patient> button in the main menu allows displaying infotima on the selected patient as well as their list
of tests performed with the use of this program.
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r -
Patient Data l&]

Mame: | Jahn Smith

D | 70023000998

Address: | Oxford street
Laondon

Phone:  [122852222

Borm: | 12-04-1956 [DD-MM-RRRR]

Height [174 weight: | 75

Sex " Female  jMale

Examinations:
Mo | Date | Duration | Status |

Figure 103. Patient data window

10.4 ECG signal view

The basic task of Monitor AsLINK © Aspel is to alloviewing ECG signals recorded by Aspel equipmand
storing these signals — saving on a computer. lismpurpose, the ECG Viewer module is provideds &tarted
from the main menu with theCG> button.

Before pressing ECG>, select the device you want to read the ECG sigith.

To select a device, with which you want to readgigmal, use thelsst of Devices>. This list is located in the
upper part of the program window. It contains &k tregistered devices, which the program is able to

communicate with.

it
. Red
. Green

Figure 104. List of Equipment (colors and names dafed by user)

After selecting a device, press thEGG> button to view the signal transmitted to the pamg on your screen.
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Module Description

The window’s title bar in the ECG Viewer module tains information on the currently selected patidnis
possible to change the patient after entering thdule using the Kelp> button, which is located in the upper
right corner of the window. After a menu expanddest Patient>.

A& Monitor AsLINK (c) Aspel - John Smith 27 Year/s oid - — _ [E=EA)

Unit O K ’i Niebieski J

w

:I | W U TOP CONSOL ! ¥

W e~ ECG PARAMETERS[™"| BOTTOM CONSOLE [/~

10mm/m¥ 50mmisec  25Hz

F2duta F3 Manual ‘

‘ F& Pause | F& 1my F3 Screen?

Figure 105. ECG viewer module

* Top console — information on the device you aragisd read the ECG signal
< Bottom console — line containing buttons for colting the module
« ECG parameters — line with information on the rdawg of an ECG signal

« Signal amplification (2.5 mm/mV, 5 mm/mV, 10 mm/m2Q mm/mV)
« Shift (25 mm/s, 50 mm/s, 100 mm/s),
« ECG window — area of the screen where the ECG kigmnrawn

Top console description

In the upper part of the screen there is a consittea description of the currently connected devic

DEVICE STATUS| DEVICE NAME | PROGRESS BAR | KEY

unt: 60 | NET-Online j EE_E:“’ [ ] Start REC
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Information displayed in the device status field:

STATUS | MEANING
OK Patient is properly connected
INOP Poor electrode contact with the patient

60 HR rhythm value determined by the connectedaodevi
Note!!! Not all devices determine the HR value.

The progress bar appears whenever the test is lsawed, both in AUTO> and MANUAL > modes. It
provides a graphic and numerical representatioth@famount of data saved. In th®IANUAL > mode, the
system allows you to save an ECG record of anytlerfgnly limited by hard drive capacity), and ireth
<AUTO> mode, 11 seconds (3 seconds preceding the moofieitoosing a command and 8 seconds after
choosing the command).

Bottom console description

The user controls the course of the test usingotiions that are located in the bottom consolehBeay is
associated with function keys in a computer keyb@description on buttons). Thus, the user cankdpimun a
specific function of the program during the tesheTappearance of the bottom console has been prdsen

below.
F2Auto | F3Manual F4 Stop | F5 Pause FE Tmb | F? Ewent ‘ F8 Frint ‘ F3 Screen 31 F10 Group 1 | F11 Lead | Return
Description of function keys:
» <F2 Auto> - Starts the test in automatic mode (AUTO)
* <F3 Manual> - Starts the test in manual mode (MANUAL)
» <F4 Stop> - Finish recording
* <F5 Pause - Stop the ECG waveform on the screen
e <F6 1mV> -1 mV calibration pulse and adjustment of treeisctric line
» <F7 Event - Introduction of a marker in the recorded ECG
» <F8 Print> - Printing ECG signal

» <F9 Screen X - Selecting the ECG display

e <F10 Group X> - Changing the lead group displayed on the screen
e <F11 Leads - Selecting specific leads displayed on the stree

e <End> - Ends the test

ECG window description

The main part of the screen is used for presettiagctual course of the patient's ECG. Taking atocount the
diagnostic requirements, the ECG signal can be mliavgeveral modes (3, 6, and 12 leads).

The figure below presents the various modes of tig&CG, depending on user requirements. The disda
be changed by pressingr< Screen X. When the screen displays less than 12 leadssipge<10 Group X>
allows changing a previously defined group of leddse 11 Leads> button allows selecting specific leads
presented on the screen.
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Mode 1. View of 3 selected leads

Mode 2. View sktected leads

avR _»-—.—”'\—\ ,—ﬂf‘—\r—_u—v«“—\

avL e e B R e

avE . “ J\_““,_—/\—_—H—JL——’

WAL T
B IR iE

Mode 3. View of 12 selected leads

L, . A FT
1] fi il i

m __, | |
avR

avL

avF_n_ L — —
Vi

vz v v v
V3 A A o
V4 _ i i
V6 _h . P I
Ve _n___ ARl Al

Mode 4. Vievi Dfselected leads
| 1 ] 1 V1

v2

V3

V5

e
P, WP | S —
A2 ho. fl_.
0 AP | W i —
| e, e B

avEj f 1 Ve

Figure 106. ECG Viewer

Changing recording parameters

Changes in the speed and amplification are madedwng the mouse cursor and left-clicking on the e the
bottom of the screen. You can also use shortcug:key

<Speed-
<Amplification >

ECG recording

The ECG module starts by displaying the signal aoatinuous manner. Recording the test for thebdesta can

- left and right arrows (or +/- on numeric kegipa
- up and down arrows

be done in two modesAUTO> and MANUAL >. All operations are performed using the bottomsube (the

so-called ECG console).

<AUTO> mode — saves 11 seconds of the signal (3 sedwmefdse pressing + 8 seconds after pressing the
<AUTO> button) and allows printing the test with a pemtBy default, the print presents the leads that a
visible in the screen, but these can be changadhkei window that will appear after 11 seconds hza&sed on

the screen. This window allows choosing whethesaige the test or to print it.

<MANUAL > mode - allows saving ECG signals of any lengthe Tecord can be stopped at any time by
pressing €4 Stop>. Automatic printing is not available after finiag the recording in this mode. To print the

record, go to the Tests module.
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Start registration for ASPEKT 712

If AsPEKT 712 recorder has been selected as thiceldhom which the ECG signal is received, a window
allowing you to select the recorder work mode wajipear after pressing the <Start REC> button.

# | Recording [ B

To begin a test, chooze the relevant recorder mode and press
<0k, The recorder will begin ta recard an ECG for a specified time.
The presview window showing an ECG zignal will be closed.

[f wou do not want to record the test, prezs <Cancel:

i Recarder mode

fe Test 48 hours

{7 Test ¥ days

k. Canicel

Selecting the ASPEKT 712 recorder work mode

If the recording is going to last up to 48 hoursy whould select theTest 48 hours> option; if the recording is
going to last more than 48 hours, you should seleet<Test 7 days> option. You should then confirm your
selection by pressing théO& > button to start recording the exam.

Data of the currently selected patient is senh®recorder. The data is used later to identifypghgent while
the exam is being loaded. After this, the recoleitches to the exam saving mode and disconnemts fine
Monitor AsLINK program.

10.5 ECG test viewer

The recorded ECG test can be viewed in the Test&fienodule in two ways. The first way is to presaishort
section of the record, the so-called strip. Thipstan present the selected 3, 6, or even all 4@slat the same
time. Using the control panel located in the bottofmthe module, you can navigate the record forward
backward, to the beginning, or to the end. The sgeway involves presenting a large section of dwrd on a
single page (2 minutes), but only allows viewingirgle selected lead, the so-called page (fullldssoe). The
control panel allows you to change the lead tofzarot
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-
BA Monitor AsLINK () Aspel - John Smith 27 Year/s old - = | =

Ewamination: |(1) 120413 10:45,00 00:11s = Events

10mmim¥Y  50mmisec 10:45:00

‘ ‘ » ‘ b5 ‘ F8 Fage ‘ F9 Screen 7 l

Figure 107. Test viewer — strip mode

Bottom console — strip mode

The bottom console allows viewing the recordedstest

€4 ‘ < | » | 5 | F& Page F3 Screen 3| F10 Group 1 | F11 Leads F12 Print Return |
o« << - Move to the beginning of the test
°« < - Previous strip
o« > - Next strip
o >> - Move to the end of the test
» <F8 Page - Change display
* <F9 Screen x%» - Select the number of displayed leads
* <F10 Group x> - Select a group of leads
e <F11 Leac> - Individual selection of leads
e <F12 Print> - Print ECG
» <Report> - Print report
» <End> - Exit viewer
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Bottom console - page

AMPLIFICATION MODE PRINT ECG CLOSE

LEAD SELECTION CHANGE CHANGE MODULE

avH

avl

a\-’F|V1|U2|V3|V4|V5|VE| +

| F& Strip | F12 Frint | Returm

Top console

LIST OF TESTS | LIST OF EVENTS |

E:-:aminatiu:un:| LJ J _J Events:| ﬂ ;J J J

The list of tests includes all tests of the selégatient. Each test has a subsequent numberptlateording
and duration. Thi=l button allows you to remove the current test. _=putton allows viewing and editing
the test description.

The list of events includes markers entered bystfs¢em operator. Events in the Strip mode are ndarkéh the
marker@, and in Page with a navy blue dot.

To move to the next event, you can select it from Itst, or press SPACE>. Pressing the button again takes
you to the next event. It is also possible to addew event, remove an event selected in a list edid
information about that event.

Amplitude-time measurements

The ECG Viewer module in the Strip mode allows perfing manual amplitude-time measurements. Time
measurements, e.g. of the interval between subsegupeaks in QRS is presented in Figure 108

To perform a measurement:

* Place the mouse cursor at the beginning of the umeaent location (point A)

¢ Press and holdGtrl > located on the computer keyboard

* Move the mouse cursor to the right, to the enchefrheasurement location (point B)

* Release (drop) the mouse button and tG&l<> button on the keyboard
After performing these operations, the screendidplay a measurement arrow together with a nuralevedue.
The measurement arrow can be extended, narrowethaneld to another location.

To change the position of one of the measuringtppimove the mouse cursor over the arrowhead til
cursor changes its appearance. Then left-click ynouse and hold it while moving the cursor to aapth
position. After establishing a new location, rekeédrop) the mouse button.

You can also move the entire measurement arromdthar location — e.g. to compare the RR intenigh the
interval between other sets. To do this, move ynause cursor near the middle of the arrow (onitiedf the
measurement arrow) until the cursor changes iteaamce. Then left-click and hold it while movitg tcursor
to another location. After establishing a new laratrelease (drop) the mouse button.
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ARROW

1282 [ms]

—/ il

Figure 108. RR interval measurement

The signal amplitudes are measured similarly. aot sheasuring an amplitude, press ti&hit> button located
on the computer keyboard and move your mouse culean the screen. The screen will display a vdrtica
measurement arrow. This arrow can also be expamdechwed and moved — in the same way as a hoskzont
arrow.

Shortcut keys in the "Test" module

General keys:

[-] (delete test) DEL
[...] (about the test) INSERT
[Patient] Alt + ‘P’
[Preferences] Alt + 'R’
[ECG page/Strip] ENTER
[Next event] SPACE
[End] Z
Strip Mode: ECG Page Mode:
[Beginning of test] HOME [Amplification+] | gray +
[End of test] END [Amplification -] | gray —
[Next page] PgDn [Move frame] Up/down, left/rigirows
[Previous page] PgUp [Lead] Keys from ‘1’ to ‘=" in
[1 second left] Left arrow sequence |, Il, 1ll, aVR,
[1 second right] Right arrow avL, avF, V1 ..V6
[Speed] Only gray +/-
[Amplification] Up, down arrow
10.6 Printing

ECG signal is printed in the ECG Viewer modulethé module is in the Strip mode, the strip thatugently
presented will be loaded. If the module is in tl@3EPage mode, there are two ways to choose theémigfor
printing.
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Choosing ECG fragment for printing in the Page mode

The first way is to set the position frame in tipppriate location in the record. The frame camiozed using
arrow keys. You can also quickly set the frame ligking it with your mouse cursor on the appropgiapot on
the screen. After pressingPfint >, the fragment indicated by the frame will be fth

_||_,. I'II II!_ III I!II III III rl III I'i_,. II| h II' Ilr_, II‘ II1 III Jr

h .
T e e e O e
Selection frame [\ | ,i" L HT ||| nl hl L "| ; ; ’i‘“’
D D T P e s e

e st s e e e sl U A

Figure 109. ECG page, selecting the fragment for prting

-

The second way involves selecting a larger aregfioting with your right mouse button. After rigblicking
with your mouse, the screen will display a smatl selection frame, which can be expanded by motieg
mouse downward (while still holding the left butiofter releasing the mouse button, a larger avidlabe
selected for printing.

Print parameters

Selecting the Rrint> button on the screen will open a dialog box thlddws you to set the desired print
parameters.

Subsequent tabs allow determining:

a) <Basic>- the beginning and the end of the print, prinfiognat.

b) <ECG strip> — the type of the millimeter grid (full, simplifiedr none), the speed of printing
(25 mm/s, 50 mm/s 100 mm/s), format of patient ¢t simplified) and the comment (on, off).

c) <Leads>-the number of leads (3, 6, 12), type of leadt,(lll, aVR, aVL, aVF, V1, V2, V3, V4, V5,
V6).
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v |
Examination report ... @

Basic .. | ECGstrp | Leads ..

Basic configuration :

|Pali'=.'.|:.' S:EI':”U;':f BO&E4-13 ‘
Beginning: |[E-45-0—=— . ;
. I
Time [ms] (0011 = (1Fa) D‘I'F
Z::'L'
lv Print as ECG page 'l-F
About the examination ... }1
m
=R
aVL
aVF
)

* F3-0One page, F4 - Whole examination

0K | Cancel

Figure 110. Print parameter selection window

All these changes result in changing the expegipagarance of the print, which is presented onitite side of
the window. This allows for accurate design of temerated report. If the default settings for moptare
different than the ones applied by the user, tleyle changed in System Preferences.

10.7 System Settings

Settings in Monitor ASLINK © Aspel consist of thellibwing elements: settings related to devices wilitbe
connected to the programAsPEKT> and the work settings of the system itsétfeferences.

AsSPEKT

Preferences

Back

Figure 111. Menu — Settings

Menu <AsPEKT>

AsPEKT recorders perform wireless communicatiornlite computer using the AsLINK © Aspel protocoh O
the part of the computer the connection is suppdrtethe ASLINK 800 adapter. This adapter shoulglaeed
in a visible location, and should not be covered such conditions the recorder maintains correanection in
a distance of up to 10 meters in a straight line.
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A dialog box that appears on the screen after Setethe <ASPEKT> button in the menu allows regisig
devices supported by the program.

Note! Every device that communicates with the compuiest be registered in the list of devices
supported by the system. During registration, etftemumber of the device, which is specified on
the back of the recorder, and give it a unique ndraewill be used when choosing a recorder.

Note! Every ASPEKT 703 and ASPEKT 712 recorder, befogg registered, must be configured
for MS Windows. Configuration process has been rilesd in “Configuration of wireless
communication of ASPEKT 703/712 recorder”. This uwlment is available on Aspel website
(www.aspel.com.pl) in the section describing tleisarder under the link ,Files for downloading”.

ASPEKT [ |

ASPEKT Units | AsLINK Adapter |

List of AsPEKT units;
| No. | Model

] Unit address

Add

a

Edit
00450F456E23
Fiemove

&
[
=
=

Connection:

§

TESE:

Figure 112. AsPEKT window

In order to register a device, please follow tH®faing steps:

» Select the Add> button in the window, and a new window will appégigure 113);

* From the drop-down menu, select the correct recardlel (model type is listed on the back panel of
the recorder);

« Enter the address of the recorder (address isddaat the back panel of the recorder - AN);
«  Enter the name of the recorder;
e Select the colour for the recorder;

» Accept adding a new recorder by pressing t&& = button, which will add the recorder to the li$t o
AsPEKT devices that work in the system.
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Adding new AsPEKT device ||

Model: {703 Z

Device address: 1["]1 EEAFFSE43

farmne; 15“3.3”

Colour; .

Cancel

Figure 113. Adding a new AsPEKT device window

In order to distinguish which device the systen wdmmunicate with, we suggest using colour coVerghe
event button on the recorder. When adding a recpyde need to select from the list of machinesegiby the
system a colour which has not yet been used, awkphe key cover of that colour on the button it same
colour. Additionally, each device may be givenatgn name and use it to describe the recorder.

The <TEST> button allows you to test the communication vifte device. In order to do that, please select the
desired device from the list and press tA&ST> button. The test result will be displayed in adow. If the
connection test result is correct, the window wio display information about the software versidrthe
recorder.

AsLINK Adapter

In order to implement wireless communication witeBPEKT recorders, it is necessary to connect an MsLI
800 adapter to the computer; its function is teeiee data sent by these devices and passing theto the
program. A detailed description of installation daa found in the manual “Installing a USB AsLINK B0

adapter”.
Type of AsLINK : COM port:
; D | Name
COM1 Part komunikacyjny (COM1)
(" RS-232 Adapter COM3 USB Serial Port (COM3)

Figure 114. Type of AsLINK 800 adapter

The dialog box presented above is used to setye of the adapter in use. Aspel provides two typies
adapters. These are the USB adapter, which is reeoied by Aspel, and the RS-232 adapter. When asing
RS-232 adapter, set the number for the COM portybich the adapter has been installed — see thalaton
manual for details.
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Menu <Preferences>

XVII Edition

Preferences are a collection of settings relateti¢éavork of the program, which have been assignedme by
the user. By choosing such a set of settings, youquickly change the conditions, under which th&tesn
operates, according to the user’s expectationsb@bi settings are:

« <ECG>

» <Report>

e <User>

* <Groups> - editing ECG lead groups.

— settings for the display of ECG (speed, amplifarg filters, color).
— ECG printout parameter settings.
— user data printed on the report

To launch the preferences module, preSsttings> in the main menu, and then thBreferences button. The

screen will then display the main window of the mied

-

User's preferences .. l&J
Mame : | ERFAIREN]
Description:

Unit Settings
*AzCARD, port COM1, version wer. 3.0
* 4sPEKT, USE-ECG, port COM25E ECG
-Leads: T avR avl avF [group 1) Report
-ECG: 80 mmds. 10 mm/mv.

e . R . User
- Report: simplified patient data, simplified grid,
printout of 12 chanaels in vertical, 25 mm/ds.
- Uzer datar CardiotMed Krakdw, ul. Stoneczna Definitions -
2 Tel. 2852222 Elinions

ECG Groups
MHew Remove Apply | Cancel

Figure 115. Main window of the preferences module

The system allows creating any number of such peates, naming them and giving them short desoriptias

well as deleting the created preferences (onl\«BIEANDARD> preferences cannot be removed). The user can

quickly change their preferences, adjusting théesys operating conditions to their specific needs.
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Chapter 11

Safety precautions

Requirements for the user

HolCARD 24W program installs itself within MS Winds operation system environment. From the user it i
required to know how to operate within MS WindowBjce the proper use of the program depends on good
command of MS Windows.

All the MS Windows system errors and the defectated to the improper system operating or destracti
working of other programs will affect the HoICARIA/ program operating. Therefore it is not allowedun
other programs on the computer where Aspel softwsrnstalled. It is also recommended to carry out
systematic antivirus control.

Conditions of System operation

During the system installation, the requirementshef PN-EN 60601-1:2011 standards must be ensuithd w
regard to electrical medical equipment, in paricyt the computer on which the HOICARD 24W progriam
installed must be located more than 1.5 m outsidgpatient’s area and it should operate under sacHitions
S0 as not to affect the proper operation of theesystem negatively. Detailed information mayoi¢ained in
the instructions for operating the computer andlguy equipment.

Possible sources of radiation and magnetic fieleckvimay disrupt operation must be noted. Placesghich an
entire system is located must be safeguarded dgabrations, dust, corrosive agents, agents whiely cause
explosions, major and sudden temperature changesaessive humidity.

For a Holter system to operate properly, it mustehidoe proper air temperature in its environmemntegding
the required temperature range may cause equipdanage. For this reason, the central computer laad t
monitor should be located in a space in which tkee flow of air is ensured to enable the coolinghef entire

system.
Temperature: 0-48C
Humidity: <= 80%
Altitude: -500 m to 4600 m
Warnings

Earthing. To protect personnel running the system, the caerghave been equipped with a 3-wire power cable
which should be connected to a 3-power socket erggrounding. If the installation site does novéahe
proper socket, the technical department must b&eacted.

Power. Since temporary disruptions in power supply maguo in any power network, the use of UPS power
outage equipment is recommended. This will guaadre damage to the entire system and loss of data.

Utilization . Before system operation is begun, the followinotjoms should be performed:

« Check to ensure that the equipment has no mechalefects
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¢ Check to ensure that the system is connected pyoper

e Check to ensure that the printer is connected

« Check to ensure that the acoustic system in theoatenis operating properly

Attention! You may not begin operation if any sort of damagehe equipment has been detected. In such a

situation you should contact the technical depamtmAll inspection and servicing must be performmgd
qualified service personnel.

Minimum hardware requirements

e Computer compatible with IBMEN 60950,
* MS Windows XP/7/8 operating system,

e PENTIUM processor 1 600MHz,

+ 256 MB RAM,

* Hard disk 40 GB,

* SVGA 17" colour monitor,

* HP LaserJet Printer.

Preferred printers:
 HP LaserJet 1010,
 HP LaserJet 1000,
* OKIPAGE 14ex.

Given requirements are minimal and are necessaryotdde proper system working.

In computer's manual there are parameters reldtngsefulness of respective computer subassemisifess.
exceeding this time there is a possibility of esroccurring and computer’s break-down which magafthe
program’s operating.
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We are pleased that you have chosen the ASPEKT 712 long-term
ECG recorder, which is a result of years of surveys and experiences
gathered through close contact with our customers. You have
chosen quality, durability and high efficiency, as these are the
features of ASPEKT 712 recorder.

ASPEL also offers a wide range of accessories for Holter recorders,
electrocardiographs and their accessories such as: trolleys, carry
bags, ECG cable and electrodes, and ECG paper, as well as non-
invasive recorders of arterial blood pressure, spirometers, stress
test systems, cardiac rehabilitation systems, EEG systems. For
details visit our website: www.aspel.com.pl.

Please read this operation manual carefully, as it includes
guidelines concerning safe installation, use and maintenance, as
well as several practical instructions on how to optimize this
recorder application.

Store this Operation Manual for reference.
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1. Safety Information

1.1. Manufacturer guidelines on safety of use

A

Operation Manual

* The operator of this recorder should read the Opera tion Manual and
Warranty Card carefully before starting the unit op eration.

* Users are advised to store this Operation Manual al  ong the recorder, to
assist in operating it and solving related issues.

* The Operation Manual will help the user operate and maintain the recorder
correctly.

* Complying with the guidelines and instructions prov ided by this Manual
ensures safety of use, efficient functioning, relia bility and fulfilling the
tasks expected from the recorder.

Staff

e The recorder should be used under supervision of qu alified and trained
healthcare professionals.

Patient

* For the sake of safety and confidentiality of patie = nts' data, keep unused
recorders in a safe place, remove patient data from the microSDHC card
after reading exam by the HoICARD 24W, instruct the patient to protect
the recorder during registration.

e The recorder cannot be used for children below 10 k  g.

* In patients with pacemakers, keep a proper distance between the recorder
and the pacemaker, according to the pacemaker's man  ufacturer
instructions.

AsSPEKT 712 recorder

e The recorder is a medical device with internal powe r source with CF type
application part and ABS plastic type casing. The p atient is in no way
exposed to the risk of electric shock from the reco rder.

« The results of ECG measurements from the recorder s erve as reference
only. The final diagnosis should come from a doctor

e Should the essential performance of the recorder be lost, or should
primary safety problems occur, the unit should be w ithdrawn from service
until repaired.

* The useful life of the device depends mainly on the efficiency of its
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elements which, in normal conditions, should mainta in performance for
5 years. After the lapse of the above-mentioned tim e limit, there is
increased risk of damage due to the ageing of indiv  idual elements, which
may lead to a breakdown of the unit.

» Every repair ought to be made by authorized service point of ASPEL S.A.
* Any modification of the recorder is not allowed.

Use Environment

* The recorder is not suited for places with the pres ence of combustible
gases or fumes of flammable substances, and is not suited for use in
oxygen-rich environment.

* Do not use the device in wet places, directly expos ed to sunlight or
precipitation, in dust and close to flammable or ex plosive material, or in
the atmosphere polluted with corrosive agents.

e In order to obtain correct ECG signal recording, th e patient should be
advised to avoid close proximity of high-power elec trical devices or other
sources of electromagnetic interference, such as el ectric blanket, electric
pillow, etc.

* Portable RF communication equipment such as mobile phones (including
peripheral devices such as antenna cables and exter  nal antennas) should
be used not closer than 30 cm (12 inches) to any pa rt of the recorder,
including cables specified by the manufacturer. Oth erwise, the operation
of the device may be degraded.

e Avoid using the recorder close to or stacked with o ther equipment,
because it may cause inappropriate operation.

* The doctor should be aware of possible false detect ion of pacemaker
impulses. False pacemaker impulses can result from incorrect connection
of electrodes, or the recorder operating in high-in terference environment.
The lack of impulse detection can result from weak pacemaker signal on
patient’s skin in the case of using bipolar pacemak ers.

* Do not place the recorder, including accessories, d irectly near heat
sources such as stoves, radiators etc.

Batteries

* The recorder requires alkaline batteries, Ni-MH rec  hargeable batteries or
Li-Fe batteries.

» Improper use of the recorder may lead to overheatin g, fire, explosion or
decrease in the capacity of batteries. Therefore, p  lease acquaint yourself
carefully with this Operation Manual and pay attent ion to the warning
messages.

* Leaving the batteries in unused recorder or using d eficient or faulty
batteries may cause recorder damage and loss of its warranty.

* Do not heat the battery or put it into fire or wate .
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» If aleak occurs or you feel unpleasant smell from the battery, stop using it
immediately. If the skin or clothing comes into con tact with battery
electrolyte, rinse it with clean water. If electrol  yte leak gets into the eyes,
do not wipe them; instead, rinse with plenty of cle an water and consult
a doctor immediately.

Accessories
* The recorder should only be used with accessories f rom its manufacturer.

e The use of accessories and cables other than those specified or provided
by the manufacturer may cause the increase of the e lectromagnetic
emission or the decrease of the electromagnetic imm unity of the recorder
and cause inappropriate operation.

* Disposable purses for placing the recorder in them during the
examination and disposable electrodes should be use d only once during
the examination and on the completion of the examin ation, they should be
disposed of in accordance with applicable law.

Use
* Improper use of the recorder may cause the accident
* The recorder is not suited for direct use over the heart.

e« The recorder is not suited for operation with high- frequency surgical
units.

» The recorder should not have contact with the skin.
* Protect the device against contact with water orda  mpness.

e Conducting parts of electrodes, including ground el ectrode, should not
touch conducting parts.

e The recorder must not be used with devices producin g defibrillation
pulses. Combined use of a defibrillating device and the recorder may
result in damage to the recorder, for which the man ufacturer shall not be
liable. Disconnect the device from patient before d  efibrillating.

 The recorder's wireless connection to other devices may cause Yyet
unknown risk for patients, operators or third parti es, which should always
be identified, analyzed, assessed and managed befor e executing the
connection.

» Periodically check the performance of accessories a nd the recorder itself.
If you notice any issues with the recorder’s operat ion, please contact an
authorized service point.

* When reviewing the ECG data, the values of pacemake r signals amplitude
on ECG printout should not be interpreted as the tr ue value of pacing
impulses amplitude.
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Environmental protection

* There is potential risk of environment pollution re lated to the removal of
the unit and cords after their useful life. The dev ice and accessories
should be disposed of in accordance with applicable provisions of law.

» Disposal of used batteries and rechargeable batteri  es should conform to
applicable law.

General

e Failure to abide by the rules above may cause safet y problems, for which
the manufacturer shall not be responsible.

* The manufacturer shall not be held responsible for injuries to people or
damage to elements of the recorder or other objects caused by:

failure to read and abide by this Manual,

improper power supply,

improper operation,

improper maintenance,

repairs performed by unauthorized services,

using parts and accessories that are not original o r not recommended

by the manufacturer,

operation in improper conditions.
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1.2. Operating, handling and storage conditions

AsSPEKT 712 is intended to operate under the following conditions:

0 ambient temperature 0 °C ++45 °C,
o relative humidity 10% + 95% (non-condensing),
0 atmospheric pressure 70 kPa + 106 kPa.

AsSPEKT 712 should be kept and handled under the following conditions:

0 ambient temperature -20 °C + +60 °C,
o relative humidity 10% + 95% (non-condensing),
o0 atmospheric pressure 70 kPa + 106 kPa.

Air should not be strongly contaminated with corrosive agents.

conditions, remove the device from the packaging an d leave it aside for a period
of time necessary for the device to adapt to the am  bient conditions at the
premises where it is to be operated.

i If the recorder was stored or handled at temperatur  es exceeding the operating
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1.3. Meaning of symbols

Significant manufacturer's comments.
Refer to the instruction for use (operation manual).

General warning sign.

Production date.

Manufacturer’'s address.

SEED o E

Applied CF part.

min.

Device cannot be used for children below 10 kg.
T1 10kg

N
N

(N

N

Transport packaging should be protected against moisture.

—_
_> N

Indicates proper vertical setting of the transport packaging.

The content of the transport packaging is fragile so it should be
transported with care.

Indicates the maximum number of identical packaging boxes which
may be piled up.

Indicates temperature range in which the transport packaging should
be stored and transported.

Disposing waste equipment along with other waste is forbidden.

| ¢ « - WY e |
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2. Recorder description

2.1. Intended use

AsSPEKT 712 recorder is a diagnostic device intended for performance Holter ECG
examinations in adult and pediatric patients >10 kg, in all health care facilities by
trained personnel.

AsSPEKT 712 recorder is a battery-powered digital device designed to record and
save on a microSDHC card a 12-channel and 3-channel Holter monitor test (with 4, 7
or 10 electrodes) within the period of 24 hours, 48 hours or 7 days.

Saved ECG tests are read and analyzed by HolCARD 24W software. The recorder
may record stimulation and two types of events.

2.2. General description

The recorder was developed with the use of micro-processing technology. It is
equipped with a patient’s button and a three-coloured control. Light weight, small size
and battery power supply allow for a convenient use of the recorder during the test.
The housing of the device is made of plastic, which facilitates the maintenance of its
hygiene by the user.

The recorder is equipped with a wireless communication system, which enables
review and evaluation of the ECG signal.

The event button is used for commencing the ECG test in configuration mode and for
signalling events during ECG signal recording.

The recorder saves ECG data, which is analysed by HoICARD 24W software, on
a microSDHC memory card.

The recorder is powered by one AA or Li-Fe alkaline battery or a Ni-MH battery. Li-Fe
battery is designated to record ECG signal for a period of 7-days recording mode.

An optimised patient’s cable, which reduces potential interferences during ECG
signal recording, was used in the recorder.

AsSPEKT 712 v.3xx is additionally equipped with a colour display and a capacitive
keyboard for initial configuration of the recorder and preview of ECG quality.
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2.3. Design and location of functional components

Fig. 2. ASPEKT 712 v.3xx recorder — general view

ASPEL S.A. 31.07.2020 Page 11 of 33



Operation Manual ASPEKT 712 v.2xX, V.3Xx IU-AT-131-E_| ENG

Battery cover.

Control LED - (description of signalling in chapters 4.4 and 4.5).
Patient’s cable.

Event button.

Capacitive keyboard (ASPEKT 712 v.3xx).

Colour display (ASPEKT 712 v.3xXx).

o ubhwhNE

Fig. 3. AsPEKT 712 v.3xx recorder — card slot and battery socket view

1. MicroSDHC card slot with card.
2.  AA battery socket with battery.

2.4. Key functions

- Entry to the menu, approval of changes.

Move one position up, selection of the previous item.

Exit from the menu, cancel changes. Change the display mode of the
signal.

n Move one position down, selection of the next item.
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2.5. Basic technical and performance parameters

Dimensions:
Weight:

Power supply:

Electricity consumption:

ECG - signals:

Display

Sampling frequency:

A/C converter resolution:

ECG signal range:

Stimulation impulse detect band:

Wireless transmission power:
Wireless transmission band:
Data rates:

Type of modulation

Electric shock protection type
(EN 60601-1):

Applied part (EN 60601-1):

Device class and group according to

EN 55011:

Medical device class:

IP protection class:

Use safety:

Electromagnetic compatibility:
Software version:

Directive

76 x 72 x 23 mm (length x width x height)
86 g = 15 g without a battery

LR6 (AA) alkaline battery, Li-Fe, Ni-MH
rechargeable battery

< 33 mA in recording mode
< 200 mA in wireless communication mode

3 leads (4 or 7-electrode cable)
12 leads (10-electrode cable)

Colour display OLED, 1.27" screen size, 128x96
resolution, 262 144 colours (ASPEKT 712 v.3xx)

2000 samples/s per channel (proportionate
sampling)

24 bits

5 mV (10 mVpp)

Up to 10 kHz

Maximum 2,5 mW

2,402 GHz + 2,480 GHz

(SPP mode) 240 kbps

FHSS/GFSK, 79 channels with 1IMHz spacing

Internal power supply
CF (4, 7, or 10 electrodes — patient connections)
Class B, group 1

lla (rule 10)

IP X0

EN 60601-1, EN 60601-2-47
EN 60601-2

1.0.xx

Aspel S.A. hereby declares that ASPEKT 712
V.2XxX, v.3xx complies with Directive 214/53/EU.
The full text of the declaration of conformity is
available at the following e-mail address:
techniczny@aspel.com.pl.

ASPEL S.A.
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2.6. Functional features

S R A A

[EEN
©

11.

12.
13.
14.

15.

16.
17.
18.
19.
20.
21.

Recording 3 standard ECG leads.

Recording 12 standard ECG leads.

View of the ECG test course in wireless communication mode.

Detection of a disconnected electrode in configuration mode.

MicroSDHC card to save ECG data.

Touch keyboard with function keys (ASPEKT 712 v.3xx).

On-screen menu for easy keyboard operation (ASPEKT 712 v.3xx).

Attaching patient’s full name to the ECG test recording.

Ability to view patient data (ASPEKT 712 v.3xx).

Option to change parameters such as: group display mode, single lead
display mode, test type (24-hour, 48-hour, 7-day), date and time, Online
mode (wireless connection option), language (ASPEKT 712 v .3xx).

Choice of operating mode: Optimal (sampling frequency 250 Hz) or Extended
(sampling frequency 2000 Hz) (ASPEKT 712 v.3xx).

Three-coloured diode and sound signalling of a recorder status.

Signalling microSDHC card damage, flat battery and INOP.

Launching the recording by pressing the event button or automatically after
10 minutes.

Launching the recording by means of wireless communication via
HolCARD 24W software or ASPEKT Configuration program.

Recording ECG signal for 48 hours or 7 days (ASPEKT 712 v.2xx).

Recording ECG signal for 24, 48 hours or 7 days (ASPEKT 712 v.3xx).
Recording two types of events.

Contour line filter 0,05 Hz.

Battery energy saving function.

Interoperability with HOICARD 24W software.

2.7. Accessories

hwbpR

m

© o N

Disposable electrodes 50 pcs.
AA alkaline battery 1 pc.
MicroSDHC card 1 pc.
7-electrode EKG cable - standard size

KRH-703 v.422 1 pc.
10-electrode EKG cable - standard size

KRH-712 v.322 1 pc
Disposable purse for the recorder 10 pcs.
Reusable puree for the recorder 1 pc.
Operation Manual of the recorder 1 pc.
Quick start guide of the recorder 1 pc.
Operation manual of the ECG cable 1 pc.
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2.8. Optional accessories
1. 4-electrode EKG cable KRH-703 v.331 1 pc.
All accessories are always available at ASPEL S.A. www.aspel.com.pl.

Ye
’

Company ASPEL S.A. offers training for using ASPEKT 712 v.2xx, v.3xx recorder.

2.9. Manufacturer and recorder designation

ASPEL S.A.
0s. H. Sienkiewicza 33
32-080 Zabierzow Poland
tel. +48 12 285 22 22, fax +48 12 285 30 30
sprzedaz@aspel.com.pl
www.aspel.com.pl

ASPEL S.A.
os.H.5ienklewicza 33

4]
PL 32-080 Zabierzow 2017 ' L 1
AsPEKT 712 *_rin
0197 [ SR 2
Rev. 107 AL M

Fig. 4. AsPEKT 712 designation

1. Device serial number.
2. AsLINK Number (AN) — unique address of a wireless communication device.
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3. ECG test

3.1. Test preparation

Patient’s skin should be properly prepared before attaching electrodes to the
patient’s body. In order to perform a high quality test, the following recommendations
concerning patient’s preparation should be followed in an order given below:

1. If necessary, shave the skin hair by way of dry shaving the places to which
the electrodes will be attached.

2. Clean the places to which the electrodes will be attached from dirt and
epidermis sebum by rubbing them with a gauze damped with 99%
isopropanol or acetone (do not use alcohol).

3. Places on the skin to which the electrode connection will be attached should
be rubbed forcefully with a gauze with abrasive paste in order to remove the
surface layer of dead cells.

4. Before fixing the electrodes in place, remove the remaining abrasive material
and exfoliated epidermis with a gauze. This will improve the electric contact
between the skin surface and the electrode, which ensures a high quality
signal.

5. Connect coloured tips of the patient's cable with disposable parts of
electrodes.

6. Remove protective film from the electrode and attach it to the patient’s skin in

a manner that will ensure that it fits tightly and it does not press out the

electrolyte gel placed between the skin and the metal part of the electrode.

Do so with other electrodes, one by one, taking into account the colour

allocation set forth in the Operation Manual.

A proper skin cleansing has a considerable influence on the quality of

monitoring. Therefore, electrodes should be attached with particular care.

A proper electrodes connection should be verified during the ECG signal

acquisition time after turning the device on.

The condition of the patient’s skin should be monit ored during the examination.
If the skin is irritated, disconnect the electrodes for 24 hours.

It is recommended that electrodes should be placed on the patient’s body by
qualified healthcare professionals.

Connecting a patient to several devices requires pr  e-assessment of any possible
risks stemming from leakage current aggregation of each device.

While attaching electrodes please ensure that the ¢  onductive parts of the
electrodes and of the patient cable do not touch on e another or other metal parts,
including the earthing.

>BEBPB -
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3.2. Electrode layout

Standard indications and colours, presented on the figure below, were used to
identify each of the electrodes.

Each electrode consists of a clip in a particular colour, fixed to the disposable part of
the electrode. The clip is permanently fixed to the patient cable. A disposable part of
the electrode attached to the body consists of a self-adhesive collar covering the
electrode and a metal centre covered with electrolyte gel.

The figures below present electrode layout for 3-channel and 12 channel ECG. The
cardiologist may slightly modify the layout, depending on the suspected condition of
the patient or other factors. Importantly, connecting a patient to several devices
requires pre-assessment of any possible risks stemming from leakage current
aggregation of each device. While attaching electrodes please ensure that the
conductive parts of the electrodes and of the patient cable do not touch one another
or other metal parts, including the earthing. It is recommended to place the
electrodes on the skin above ribs or cartilages to avoid disturbances due to soft
tissue movement.

/\

green

\ /

Fig. 5. Electrode layout for 3 channel (4 electrodes)
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Limb electrodes:  Description

red - right subclavicular area,
yellow - left subclavicular area,
green - left hip,
black - right hip.
Channels + —_—
CH1 - yellow electrode - red electrode,
CH2 - green electrode - red electrode,
CH3 - yellow electrode - green electrode.

Rys. 6. Electrode layout for 3 channels (7 electrodes)

Channel Electrode Description

(CH1+) - green - sixth rib in the left anterior axillary line,

(CH1-) - red - the right end of the upper part of the sternum,

(CH2+) - white - approximately 2,5 cm to the right of the xiphoid
process (the lowest bone of the sternum) at the rib
level,

(CH2-) - yellow - the left end of the upper part of the sternum,

(CH3+) - orange - the sixth rib in the left medial clavicular line,

(CH3-) - blue - the middle upper part of the sternum.

(RL) - black - the right lower costal arch above the bone,
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Rys. 7. Electrode layout for 12 channels (10 electrodes)

Limb electrodes:

R - red

L - yellow
F - green
N - black

Precordial electrodes:

Description
- right subclavicular area,
- left subclavicular area,
- left hip,
- right hip.

Description

C1 - white-red - the fourth intercostal space on the right side of the
sternum,

Cc2 - white-yellow - the fourth intercostal space on the left edge of the
sternum,

C3 - white-green - half way between C2 and C4,

C4 - white-brown - the fifth intercostal space in the left central clavicular
line,

C5 - white-black - straight line from the C4 point perpendicularly to the left
front auxiliary line in the intersection point with this line,

C6 - white-purple - at the same level as C5, but in left central auxiliary line.
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3.3. Starting the recording

hwbpR

Attach electrodes to the patient’s body.

Connect patient cable to ECG recorder.

Insert the microSDHC card into the recorder.

Insert a new AA battery into the recorder. An internal test of recorder is
signalling by fast blinking green led and next one long green control light
signal and a long acoustic signal of the recorder confirm the proper start.
After starting ASPEKT 712 v.3xx recorder, it has the ability to preview the
ECG signal on the display.

Data from the previous recording on the microSDHC ¢  ard are deleted after
few seconds from the moment inserting the batteries

In version v.2xx of the recorder within 3 minutes from starting the recorder, it
is possible to make a wireless connection with the recorder and then for 10
minutes the possibility of viewing the ECG signal on the computer by means
of communication wireless in the programs: HolCARD 24W, Configurator
AsSPEKT.

In version v.3xx of the recorder within 10 minutes from the starting the
recorder, there is a preview of signal on the display and possibility of
establishing a wireless connection with the recorder, in order to view the
ECG signal on the computer in the programs: HolCARD 24W, Configurator
AsSPEKT.

In the AsPEKT 712 v.3xx recorder, in order to be ab  le to connect to the programs:
HoICARD 24W, AsPEKT Configurator, the Online mode s  hould be enabled in the
recorder menu.

During signal preview you can improve the fixing of the electrodes. Condition
unplugged / bad conductive - the INOP - is signalled with intermittent
acoustic signal.

ECG curves can only used to assess the signal quali  ty. They can not be used for
diagnostic purposes.

In the ASPEKT 712 v.3xx version both the display an  d keyboard are only active in
configuration mode. After starting the recording, t he display will be turned off
and the keyboard will remain inactive until the end of the record.

To start the recording for a period of 48 hours, press the event button for
about 4 seconds until you hear and see the ECG test start signal (3 short and
one long audible signal and the green signalling diode).

If the recording has not started, the recorder will enter the automatic
recording mode after 10 minutes of the signal preview (in version v.2xx
without signal preview after 3 minutes).
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control does not blink, no signal is registered. On ce the recording has
commenced, the healthcare professional should ensur e that the recorder is in
the recording mode.

ii Recording is signalled with a short green light fla shing every 10 seconds. If the

10. Once the recording has commenced, place the recorder in the purse. Attach
the purse with the recorder on the chest of the patient.

‘l It is possible to hang the purse with the recorder on the side of the patient over
Q his hip. In this case, use a large size 4-electrode  cable.

\ In order for the recorder to work in a stable posit  ion and not cause discomfort to
E‘Jj the patient and that the recorded ECG signal had a minimal amount of

interference, it is recommended that the patient be dressed in a tight T-shirt that
will hold the recorder and the patient's cable.

3.4. Patient Information

Once the recording has started, the following information has to be provided to the
patient:

1. How to use the events button.
2.  Precautions to be taken, including:

o do not let the recorder get wet and do not bathe, shower or wash your
hair,

o do not touch the electrodes or try to unplug the cables from the electrodes,

o do not open the recorder or remove the battery or microSDHC card from
the recorder,

o do not put the recorder closer than 1 meter from mobile phones, television
sets or other electronic devices,

o do not leave the recorder in close proximity to any heat source, such as
heaters.

3. When the patient need to visit the doctor after finishing the ECG signal
recording.

4. Confidential of patient data that the recorder contains and that the recorder
should therefore be protected.

A A minor who undergoes ECG signal recording needs to be supervised by an
adult.

3.5. Finishing the recording

The device switches off automatically 24, 48 hours or after 7 days after the start of
the recording. If during the test the battery power falls to a critical level, which entails
an imminent loss of data, the recording will be stopped.
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In case the test needs to be finished before end of fixed time of recording, you need
to wait for the short green flash of the diode signalling that data is saved on the card
and only then remove the battery.

The test results saved on the microSDHC card can be read in an microSDHC card
reader using the HoICARD 24W software. More details are provided in the
HolCARD 24W Operation Manual.

) The ASPEKT 712 recorder supports HoICARD 24W for Se  ries 6, Version 6.60 and
@j higher.

The AsPEKT 712 recorder supports HoICARD 24W for Se  ries 8, Version 8.06 and
higher.
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4. Using the recorder

4.1. Replacing the battery

A new high-capacity alkaline battery is recommended to perform a complete, 24-hour
or 48-hour test. A new high-capacity Li-Fe battery is recommended to perform a
complete, 7-days test. To replace a battery, remove the battery cover located at the
back of the recorder by pressing the cover and moving it outwards. Then remove the
used battery and put a new one into the open compartment, according to the
polarization as indicated inside the compartment. After inserting the battery, the
AsSPEKT 712 will start working.

Remove the battery from the recorder if it is used for a longer period of time. It
prevents recorder damages caused by a possible leak  age of electrolyte.

improperly stored or low-quality batteries would no t allow to make a full test

C Before starting the recording, insert a new battery into the recorder. Used, expired,
record.

A Used batteries should be disposed of in a special ¢~ ontainer.

4.2. MicroSDHC card usage

The recorder supports cards of different manufacturers. An microSDHC card may
have the storage capacity between 4 GB and 32 GB. It may happen that low-quality
cards will be incompatible with the recorder. This will cause errors in the ECG signal
recording and saving unreliable results. If an microSDHC card needs to be added or
replaced, contact the recorder’s manufacturer or distributor.

into the microSDHC card slot.

ii An microSDHC card is a precise element. Do not hit it, crush it or put other objects
MicroSDHC cards should be stored in the recorder to protect the slot from dirt.

The microSDHC card connector is located inside the recorder. To properly insert an
microSDHC card, remove the battery cover, take out the battery (if it is mounted) and
push the card gently into the slot, placing its cut angle at the slot to the right. The
card should slide into the slot with its end towards the slot line and, with your finger
removed, it should automatically slide out for approximately 1 mm. To remove the
microSDHC card, push it into the slot line up to the end and release your finger. The
card will automatically slide out for approximately 5 mm, and then it may be removed
carefully.
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For the registration of ECG signals, due to various parameters available on the
market microSDHC cards, it is recommended to use mi croSDHC 8 GB of
Transcend Company.

Do not insert the microSDHC card into the slot usin g considerable force. In case of
resistance, check the position of the inserted card and make sure that there are no
foreign elements in the slot.

Never remove the card by force. It may damage both  the recorder and the SD card.
The first thing to do when removing the microSDHC c¢ ard is to push it inside the
slot. Then the card will automatically slide out.

> B> B

4.

w

. Starting the recorder

=

After inserting the battery, the recorder for a period of a few seconds test
inner circuits and microSDHC card. It is signalled by glowing by a few
seconds green diode. Any data on the microSDHC card will be delete.

2. Next, the recorder confirms initiation with a long 1 second green signal of
signalling diode and long audible signal, and then it switches into the
configuration mode.

3. If the battery level is too low for the device to run properly, this will be
communicated with a short orange signal or it will simply fail to start.

4. In case of an unplugged ECG cable or problems with the microSDHC card,

the device will signal it with an intermittent sound and a red flashing signal 20

seconds after which the recorder will turn off.

4.4. Configuration mode

The configuration mode is the default mode after switching on the device’s power
supply:

o for ASPEKT 712 v.2xx which ongoing a maximum of 13 minutes (3
minutes waiting for a call and 10 minutes of wireless connection with ECG
preview),

o for ASPEKT 712 v.3xx which ongoing 10 minutes with ECG preview on the
recorder display (during this time it is possible to establish a wireless
connection with viewing the ECG signal in the computer),

During that period, the recorder verifies the battery level, connection quality of the
electrodes and the microSDHC card. This mode enables an assisted connection of
electrodes to the patient's body (incomplete contact / electrode disconnection
indication) and allows you to preview the ECG signal on the display (ASPEKT v.3xx
version) and through the radio link using the following software: HolCARD 24W,
AsSPEKT Configurator. Once connected, the HolCARD 24W AsPEKT Configurator
software will update the date and time in the recorder.

‘| Before a wireless connection with the recorder is m ade, please check whether
“J the date and time in the PC are correct.
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In ASPEKT 712 v.2xx version establishing a connection with the computer is only
possible for the first 3 minutes after activating the device.

In the version of the ASPEKT 712 v.3xx recorder, it is possible to establish a
connection with the computer for the first 10 minutes after switching on the device
with Online mode enabled.

After this time, the radio module will be deactivated and the device will start recording
automatically. If the battery is discharged, the preview will not be available.

‘l The configuration procedure with the HoICARD 24W so  ftware is described in the
“‘J HolICARD 24W Operation Manual.

In the configuration mode, the recorder reports its status with the following signals:

Signal control and sound Device status

signal
Green blink of a few After insert battery to the recorder test of inner circuits and
seconds. microSDHC card.

Green slow blink (every 2

seconds). Ready to work.

Battery low, the recorder will not be able to complete a full test.

NOTE! The signal may not be previewed through the radio link
if a weak battery is used.

Orange slow blink (every 2
seconds).

A fast intermittent signal  |Removed ECG cable from the recorder or microSDHC card
sound and fast red damaged or removed. After 20 seconds, the recorder will turn
flashing. off.

Signalling a disconnected electrode/improper electrode
conductivity - INOP.

Correct the electrodes’ attachment, or shave dry if the electrode
is applied on bodily hair.

The test may not be recorded properly.

Short audible signal (every
2 seconds).

In the ASPEKT 712 v.3xx recorder it is possible to change its configuration using the
touch keyboard and view the information on the display. In the menu, the user can
choose to view patient data by selecting <Patient info> (after uploading them with the
AsPEKT Configurator), changing the recorder settings via the <Settings> option and
starting the examination using the <EXAM. START> option. The following
parameters can be changed in the recorder:

1. Display mode of ECG signal lead groups.

0 To change the displayed lead groups, use the u / n keys.
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0 To set the display of single channels, use the n key.

2. Single ECG lead display mode.

o Changing the displayed leads can be done using the u / n keys.

o To set display of channel groups, use the key.
3.  Settings.

o In this window there is a choice of options:<Exam. type>, <Date and
time>, <Online mode>, <Exam mode>, <Language>.

4.  Examination type.

0 To select the duration of the examination, select <Settings>, <Exam.type>
and with the /n keys select the appropriate option: <24 h>,

<48 h>, <7 days>, and confirm the selection with the key. After
switching on the recorder, the default mode of the examination type is <48
h>.

5. Date and time.

o To change the date or time, select <Settings> and <Set time> or <Set

date> with the u/n keys, and then enter the configuration
menu using the - key.

o0 To change the time, select the appropriate field in the <Set time> window

(hh/mm/ss format) with the / keys and then confirm with the

key. The selected field is characterized by yellow arrows. The

change of values should be done with the / keys. To exit
the <Set time> option and save new settings simultaneously, press the

key.

o To change the date, select the appropriate field in the <Set date> window

(dd/mm/yyyy format) with the / keys, and confirm with the
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key. The selected field is characterized by yellow arrows. The

change of values should be done with the u / n keys. To exit

the <Set date> option and save new settings simultaneously, press the

key
6. Online mode

o To configure the Online mode, select <Settings> / <Online mode>, using
M ARy

confirm with the

keys, select the desired option <OFF> / <ON>, and

key.
7. Examination mode

o0 To configure the examination mode, select <Settings>/ <Exam. mode>,
using the n/n keys, select the desired option

<Optimal> / <Extended>, and confirm with the
on the recorder, the examination mode is Optimal.

key. After switching

8. Language

o To change language, select <Settings>/<Language>, using the

n/ keys, select the desired option <Polski>/ <English>, and

confirm with the key.

4.5. Test recording mode

In the test recording mode, the recorder registers the ECG trace onto the microSDHC
card. The default duration of recording is 48 hours. Changing from the configuration
mode to the recording mode is possible by means of:

o pressing and holding the event button for approximately 4 seconds until an
audible test start signal is heard,;

0 in ASPEKT 712 v.2xx waiting 3 minutes without a wireless connection or
10 minutes with ECG preview after wireless connection, the recorder will
start recording automatically;

0 in ASPEKT 712 v.3xx with ECG preview on display waiting 10 minutes,
after which the recorder will start recording automatically;
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o starting the recording from the software: HoICARD 24W, AsSPEKT
Configurator by means of wireless communication. After starting the
recording through the appropriate software, the patient’s data is sent to the
recorder and saved on the microSDHC card.

o0 In the version of the recorder ASPEKT 712 v.3xx there is an additional

possibility to start examination. To do this, enter the menu with the .
key and with the n/n keys select <EXAM. START> and

®

confirm with the . key. If the process of running the test runs
flawlessly, the message <EXAM. START> will appear in the central part of
the screen, and then the device will enter the test registration mode.

communication with use of HolCard 24W and Configura  tion ASPEKT software

Fl Registration an ECG signal for period of 7 days is activating only by wireless
(\ j
'J and additionally, in the recorder ASPEKT 712 v.3xX, from the on-screen menu.

available on the market, recommended is using AA ba ttery type Ultimate Lithium

E‘l For registration an ECG signal for period of 7 days , due to various parameters
(\ j
J of Energizer Company.

‘l In the 7-day examination mode, it is recommended to work in Optimal mode, due
Q to the lower power consumption of the recorder (AsP EKT 712 v.3xXx).

In the registration mode, the recorder reports its status with the following signals:

Signal control and sound

. Device status
signal

Three short and one long
beeps with simultaneous |Switches from configuration mode to registration mode.

green signal.

Short green flash (every

10 SeCOﬂdS). Correct registration.

Short red flash (every

Disconnected electrode or weak contact (INOP status).
10 seconds).

During registration the patient may signal two types of events (e.g. malaise, stress,
physical effort, sleep etc.) with the events button. When the patient feels any
discomforts or wants to signal a particular event, they press the event button. The
recorder confirms pressing the button with a green blink of the control and records
the time when this happened. The device may save two types of events reported by:

0 single press of the button - type A event (for example pain or weakness),
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o0 two presses of the button - the button should be pressed for the second
time within 4 seconds after the first one - type B event (for example start of
sleep or manual effort).

The next reported event may only be registered after 5 seconds. Both types of events
are read by the HoOICARD 24W software when analyzing the test.

If the battery is low during the test, the recorder will turn off.
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5. Maintenance and technical support

5.1. Cleaning the recorder and patient cable

Keep the surface of the ASPEKT 712 recorder clean. Pay special attention to
elements that come in contact with the patient’s skin. Use a clean, soft, dry cloth to
clean the recorder. If necessary, you may use a soft cloth soaked in a mild detergent.
Mild, non-aggressive detergents, such as soapy water, can be used to clean the
patient cable. The device should be wiped with a soft, moist cloth.

Do not use aggressive chemicals to clean the device

Do not use substances that could abrade the surface

Cleaning agents should be dissolved before use, as per the recommendations of
the preparation’s manufacturer.

Do not allow the cleaning agent to penetrate intot  he device.

Do not spill any liquids on the device and do not s ubmerge it in any liquids.

Do not leave the cleaning agent on the device.

Do not expose to contact with colour oil.

>

The recorder should be disinfected after each test.

>

Disinfection should be carried out as per the hospital’s or medical centre’s schedule.
The device should be cleaned beforehand. Avoid using alcohol for disinfection,
because it leads to hardening of the wires and, as a consequence, damages them.

Only use the generally available specialist disinfe  ctants for medical devices, e.g.
BACILLOL, DESCOSEWPT, SEKUSEPT, ALDEWIR, HEXAQUART, BIGUASID,
IMPULS, GIGASEPT FF etc.

Single-use electrodes are not to be disinfected - a  fter a test these should not be re-
used.

To confirm the basic functions and safety, operabil ity of the recorder should be
periodically controlled (once a year). The inspecti on is carried out by the
manufacturer or an authorized service point and it should include:

- visual inspection - checking the legibility and ¢ ompleteness of labels, technical
condition of mechanical elements of the recorder, t he patient cable - checking
for potential damage or dirt,

- control of safety parameters - measurements of in  sulation resistance and leakage
currents,

- control of functional parameters: power consumpti on, gain, frequency band.

Besides the scheduled (guarantee and post-guarantee ) inspections of the recorder
(once a year by the manufacturer or an authorized s ervice point), check the
recorder, the patient cable on a regular basis befo  re switching the unit on. The

> B P2

inspection should consist in visual checking and as sessment for visible cracks.
Remove all spotted irregularities with the help of an authorized ASPEL service
point.

The ASPEKT 712 recorder is not appropriate for sterilization.
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5.2. Environmental protection

When in use the ASPEKT 712 ECG recorder does not create any environmentally
hazardous residues, however disposing of a worn recorder or its equipment (e.g.
battery) with other waste shall constitute an environmental hazard.

the manufacturer or contacting a company that recyc les electronic and

C A worn recorder should be managed properly. It can be done by sending it back to
electromechanical devices.

5.3. Customer service

To get help with troubleshooting any problems related to the recorder’s operation,
please contact the ASPEL S.A. department.

5.4. How to deal with common problems

Problem Solution

The control does not signal | Check the LR6 (AA) battery polarity and make sure that
any recorder activity. a new battery was used.

Intermittent sound and the |- No microSDHC card or damaged microSDHC card.
control blinks red. Replace the microSDHC card.

- No connected ECG cable.

No ECG signal preview with |-In ASPEKT 712 v.3xx version set the <Online Mode> option
wireless connection. to <ON>.

- Low battery that does not allow wireless communication.
Replace the battery.

- Check the distance between the recorder and the computer
(this distance should not be more than 10 m).

- Check whether there are no obstacles on the transmission
pathway (e.g. if the patient is not a source of interference in
the transmission pathway).

- Reconnect power. After 10 minutes of wireless connection,
the recorder interrupts communication.

The control blinks orange. Low battery. Replace the battery.

INOP audible signal during | Verify the connection of electrodes and correct their

configuration. attachment.
No information on events. Make sure that the patient properly recorded the event
information.
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6. Electromagnetic compatibility declaration

Manufacturer’s guidance and declaration — electroma  gnetic emissions

The ASPEKT 712 recorder is intended for use in the electromagnetic environment specified below. The customer or the user of the
AsPEKT 712 recorder should assure that it is used in such an environment.

Emissions Compatibility Electromagnetic environment - guidanc e
measurements
The ASPEKT 712 recorder uses RF (radio frequency) energy only
RF emissions Group 1 for its internal purposes. Therefore its RF emissions are very low
EN 55011/ CISPR 11 P and it is not possible for it to cause disturbances in adjacent
electronic devices.
RF emissions Class B The ASPEKT 712 recorder is suitable for use in all applications

EN 55011/ CISPR 11

(environments).

Harmonic emissions
IEC 61000-3-2

Not applicable

Emission — voltage
fluctuations/flicker
emissions

IEC 61000-3-3

Not applicable

Manufacturer’s guidance and declaration — electroma  gnetic immunity

The AsPEKT 712 recorder is intended for use in the electromagnetic environment specified below. The customer or the user of the
AsPEKT 712 recorder should assure that it is used in such an environment.

Immunity testing IEC 60601 Compliance level Electromagnet]c environment —
test level guidance
Electrostatic discharges | 8 kV (contact) 18 kV (contact) Floors should be made of wood, concrete or

(ESD)

IEC 61000-4-2

+2 kV, 4 kV, 8 kV, £15 kV
(air)

ceramic tiles. If floors are covered with

a synthetic material, the relative humidity
+2 kV, +4 kV, 8 kV, should be at least 30%.

+15 kV (air)

Electrical fast transient
(BURST)

+2 kV (power supply lines)

Not applicable

IEC 61000-4-4 +1 kV (input/output lines)
Surge +1 kV differential mode

Not applicable
IEC 61000-4-5 +2 kV common mode

Voltage dips, short
interruptions and
voltage variations on
power supply input
lines

IEC 61000-4-11

<5% Ur

(>95% dip in Uy)

for 0.5 cycle and 0°, 45°
,90°,135°,180°, 225°, 270°,
315° angle

<5% Ur
(>95% dip in Uy)
for 1 cycle and 0° angle

70% UT
(30% dip in Uy)
for 25 cycles and 0° angle

<5% UT
(>95% dip in Uy)
for 250 cycles and 0° angle

Not applicable

Power frequency
(50/60 Hz) magnetic
field

IEC 61000-4-8

30 A/m
(50 Hz / 60 Hz)

30 A/m Power frequency magnetic fields should be
(50 Hz / 60 Hz) at levels characteristic of a typical location
in a typical commercial or hospital
environment.

NOTE Uy is the AC mains voltage prior to application of the test level.
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Manufacturer’s guidance and declaration — electroma  gnetic immunity

The ASPEKT 712 recorder is intended for use in the electromagnetic environment specified below. The customer or the user of the
AsPEKT 712 recorder should assure that it is used in such an environment.

. . EN 60601-1-2 Compliance . . .
Immunity testing Electromagnetic environment - guidance
test level level
3 Vrms 3 Vrms
Conducted RF 150 kHz + 80 MHz
disturbances
EN 61000-4-6 6 Vrms
ISM and amateur radio 6 Vrms
bands between
150 kHz + 80 MHz @
Radiated RF o . .
disturbances 10 V/Im 10 V/m Portable RF communication equipment such as mobile
EN 61000-4-3 80 MHz = 2,7 GHz phones (including peripheral devices such as antenna

cables and external antennas) should be used not closer

than 30 cm (12 inches) to any part of the ASPEKT 712

27 Vim 27 VIim recorder, including cables specified by the manufacturer.
385 MHz
28 V/m 28 V/m Constant field strength of the RF transmitters, as

determined by local measurement ®, should be less than

450 MHz the compliance level in each frequency range o
9Vim 9V/m
. . (710, 745, 780) MHz

Fields close to radio

equipment 28 VIm 28 V/im

EN 61000-4-3 (810, 870, 930) MHz
28 Vim 28 V/Im
(1720, 1845, 1970) MHz
28 Vim 28 V/im
2450 MHz
9Vim 9V/m

(5240, 5500, 5785) MHz

@ The ISM bands (industrial, scientific and medical) between 0,15 MHz + 80 MHz to 6,765 MHz + 6,795 MHz; 13,553 MHz +
13,567 MHz; 26,957 MHz + 27,283 MHz; i 40,66 MHz + 40,70 MHz. Amateur radio bands between 0,15 MHz + 80 MHz to 1,8 MHz
+ 2,0 MHz; 3,5 MHz + 4,0 MHz; 5,3 MHz + 5,4 MHz; 7 MHz + 7,3 MHz; 10,1 MHz + 10,15 MHz; 14 MHz + 14,2 MHz; 18,07 MHz +
18,17 MHz; 21,0 MHz + 21,4 MHz; 24,89 MHz + 24,99 MHz; 28,0 MHz + 29,7 MHz i 50,0 MHz + 54,0 MHz.

® Field strength of fixed transmitters, such as base stations for radio telephones (cellular/cordless) and land mobile radio, amateur
radio, AM and FM radio broadcasting and TV broadcasting cannot be predicted with accuracy. To assess the electromagnetic
environment due to fixed RF transmitters, an electromagnetic site survey should be considered. If the measured field strength in
the location in which the ASPEKT 712 recorder is used exceeds the applicable RF compliance level, the ASPEKT 712 recorder
should be observed to verify normal operation. If abnormal performance is observed, additional measures may be necessary, such
as re-orienting or relocating the ASPEKT 712 recorder.

9 In the frequency range 150 KHz + 80 MHz, field strength should be less than 3 V/m.
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