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1. INTRODUCTION

1.1. COPYRIGHT NOTICE AND MANUFACTURER INFORMATION

COPYRIGHT

The computer program object of this license to use belongs to CARDIO SISTEMAS COML. INDL. LTDA. and is protected by na-
tional and international laws of computer programs and by international copyright laws and treaties. The manuals and other
printed publications accompanying this license to use should not be copied and/or reproduced in any way. This license does not
cover the transfer of any right, property, title, or interest in the program object of this license, including any patent, patent ap-
plication, trade or industrial secret, trademark or copyright.

LEGAL RESTRICTIONS

The commercialization, assignment, modification, reproduction, or copy, to third parties, of the program object of this license is
prohibited. Any reverse engineering action intended to decompile the program or circumvent the protections applied to it in
any way is prohibited. Only updates and corrections to the protected program are allowed, provided they are supplied by CAR-
DIO SISTEMAS COML. INDL. LTDA.

Manufacturer:

Cardio Sistemas Coml. Indl. Ltda.

Av. Paulista, 509 — 15t Floor, 3" Floor CJ 308, 309,310 215t and 22" Floor - Bela Vista

01311-910 Sdo Paulo SP BRAZIL

Telephone: +55 (11) 3883-3000

SSC - Customer Support Service: +55 (11) 3883-3010

FAX: (11) 3883-3060

ssc@cardios.com.br

www.cardios.com.br

Technical manager: Rubens P. Silva - CREA: 0600572553

CardioSmart CS550 - Analyzer software part of CardiolLight+ Holter System

COMMENTS

As part of our ongoing effort to improve our products and documentation, Cardios invites you to share your comments with us.

If you have any suggestions, criticism or if you wish to notify us of any inaccuracy or impropriety, please send us your comments.
We appreciate your cooperation.

1.2. SYMBOLS USED IN THIS MANUAL AND PACKAGING

Find below the description of the symbols used in this manual and packaging:

Symbols

A General warning sign

8& Recyclable Material

Fragile
m The contents of the transport packaging are fragile so it should be handled with
care.
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il

This Side Up
Indicates the correct position for the transport packaging.

]
‘s

Keep Dry
The transport packaging should be kept away from water.

70C
max

Temperature Limit
Indicates the temperature limit at which the transport packaging can be stored
or handled.

Maximum Limit
Indicates the maximum limit at which the transport packaging can be stored or
handled.

Follow instructions for use
Warns the reader to follow the operating instructions when using the product.

https://ifu.cardios.com.br Consult electronic instructions for use

3 2 |O|FlE

Medical Device

ubD

Unique Device Identifier

:

Authorized representative in the European Community

C€1434

CE Marking

Serial number

Batch code

Date of manufacture

Manufacturer

Do Not Use if Package is Damaged

Maximum weight supported by the case

1.3. GENERAL WARNINGS

Pagell
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Like any diagnostic auxiliary system, CardioSmart CS550 requires professional training and medical knowledge in order
to correctly interpret ECG data and issue reports.

The software provides automation and tools to support the diagnosis, but at no time, it is intended to replace the
physician judgment.

Cardio Sistemas is not responsible for errors caused by system operator's misuse or lack of knowledge, as well as any
consequences this may cause to third parties. It is the license owner's responsibility to ensure that users are trained
and capable to use the program.

Like any other software, CardioSmart CS550 may be modified for either correction of problems, adaptation to new
computational resources or improvements. The license owner is responsible for keeping the system updated on all
computers on which it is installed. Cardio Sistemas releases periodic software updates and provides technical support
for its installation. The license owner is advised to keep periodic contact with Cardio Sistemas in order to check for
any available updates, if they are not contacted.

The license owner should use the software and its updates made available only by Cardio Sistemas. Any other form of
acquisition and its consequences are the license owner's responsibility.

Cardio Sistemas strongly recommends that the software be executed on a computer with active and up-to-date anti-
virus and antispyware software to minimize the risk of infection by viruses, spyware, and other unwanted programs
that may affect system performance in an unpredictable way.

Cardio Sistemas does not guarantee the error-free operation of the software, nor the corruption of data that may
interfere with the final results, in case of using the software in a virtualized operating system, such as Oracle VM
VirtualBox©, Parallels©, VMWare©, among others.

System screen format and messages may vary depending on the operating system version used, as well as the envi-
ronment settings defined by the user.

The Software features may vary according to the configuration requested by the LICENSEE and/or according to the
region or country in which the LICENSEE is located. The LICENSEE may not require Software features that are not
compatible with the configuration requested by the LICENSEE or that violate applicable law or the right of any third
party.

The LICENSOR is not responsible for incompatibilities caused by changes of the appropriate settings made by the
LICENSEE. In case of doubt, please contact Cardio Sistemas Customer Service.

The user should make sure that the operating instructions (user manual) being used refer to the corresponding soft-
ware version. This information can be found on the user manual cover and in software information screens. In case of
doubt, please contact Cardio Sistemas Customer Service.

When start editing an exam, remember that the Atrial Fibrillation component (if available) may be already activated
for arrhythmia automatic identification.

If the Atrial Fibrillation component is activated and unidentified atrial ectopies are observed, the automatic arrhyth-
mia identification tool should be disabled in this exam and an exam reanalysis should be performed according to the
procedure described below:

[Analysis] [Reanalyze...] [select Atrial Fibrillation settings] [uncheck the option enable Atrial Fibrillation component]
[Analysis] [Reanalyze...][OK]

To disable the Atrial Fibrillation component for all new exams, use the procedure described below:
[Settings] [System] [select Atrial Fibrillation settings] [uncheck the option enable Atrial Fibrillation component]
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In order to avoid possible problems with the database used by the software, such as the loss of exams, we suggest
the software installation on a computer equipped with an Uninterrupted Power Supply (UPS) or with its own battery,
which avoids unexpected shutdown.

For the patient and software operator safety, it is recommended the operator does not make simultaneous physical
contact with the patient and the computer on which the software is running, and furthermore, the computer is con-

> B>

nected to power mains compatible with the current regulations.

Software life cycle:

Cardios is responsible for keeping the software compatible with the following Microsoft Windows© operating sys-
tem versions, until the dates stated below, corresponding to the end of the support of those operating systems by
the developer entity:

>

Operating systems (with latest updates available) Final date
\Windows 8 / Windows 8.1 Uanuary 10, 2023
\Windows 10 October 14, 2025

The license owner is responsible for using the software on an operating system that is no longer supported by its
developer entity, as well as using it on any other client or server version that is not listed in the table above. It is also
the customer's responsibility to keep the operating system updated. Cardio Sistemas cannot be held liable in the law
or in any other aspects, in the case of loss of exams or any other problem with them, if the license owner decides to
continue using the operating system that is no longer supported by its developer entity.

The customer should contact Cardios Customer Service for information on how to proceed after the dates mentioned.

1.4. GENERAL ASPECTS

The CardioSmart CS550 analysis software represents the state of the art in processing algorithms, associated with a flexible set
of intelligent editing tools, in a cost-effective modular solution for non-invasive electrocardiographic studies.

CardioSmart CS550 is an intelligent software developed and tested in partnership with industry professionals, resulting in an
analytical system that combines high performance, reliability, and versatility with a wide variety of features and applications.

This allows users to interact with the software while optimizing their work time and analysis results. The data processing and
reporting are quick and accurate, enabling fast operation and reliability in results.

The system supports the acquisition of data recorded in digital mode, providing a comprehensive analysis of arrhythmias and
heart rate variability.

Optional features can be added to the basic systems, in the form of “PLUGINS” (components), and modules, improving perfor-
mance and flexibility according to user needs. The advanced CardioSmart CS550 module provides the database management of
exams, patients, referring and analyst physicians, medications and diagnostics, as well as the digital interfaces control. The sys-
tem programming and data acquisition are managed by the CardioManager module.

All possible system modules and components are accessible via the CardioManager module selector.

1.5. TECHNICAL COMPATIBILITY WITH OTHER DEVICES

The CardioSmart CS550 is technically compatible with the following devices:

CardioLight+ (Digital Holter Recorder)

The CardioSmart CS550 is technically compatible with the digital files provided by the following software:
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CardioNet® Server Software
CardioNet® Client Software
CardioNet® DICOM Software
CardioNet® Client DICOM Software

1.6. ST METHODS AND ANALYSIS

Method for calculating the Heart Rate

The Heart Rate (HR) calculation uses the moving window method and HR is determined by considering the previous 4 RRs, the
current RR, and the 3 subsequent RRs. The window is then moved forward, and everything restarts until the recording is fin-
ished. All HR values are the result of the moving window of 8 RRs. TV and TSV classifiers compute ectopic HR directly at the time
of episode detection.

Heartbeats is “skipped” and treated as a single RR interval. In this case, the RR interval value is the first Heartbeat of

f The analyzer does not calculate the HR for Artifacts. A series of Ventricular Heartbeats and Interrogated Ventricular
the series.

Method to determine a Pause
The Pauses are determined considering:

e Heartbeats for which RR interval is indicated.

The software suppresses this information when it precedes two or more consecutive Artifact Heartbeats or a De-
leted Heartbeat mark.

o Heartbeat RR interval is greater than the criteria set in the analysis configuration (Factory default value is: 2.0 seconds);
e Heartbeat RR interval is longer than 30 seconds.

ST analysis
The ST analysis evaluates all selected channels and/or recording Derivations independently, using any available calibration sig-
nal.

A The user can disconnect a channel from the analysis through the Reanalysis or Selective Analysis configuration.

ST Analysis selectable criteria
The software allows the configuration of the following criteria for ST Analysis:

e Interval minimum length;

e Maximum proximity of two ST episodes that will allow combined them in a single episode;
ST elevation limit; and

ST depression limit.

Method used to determine an ST episode

The software uses a detection method which considers that an ST interval will initiate only if it is preceded by a series of 3 N
heartbeats and the previous 8 heartbeats should be valid, normal or not. In addition, in this series there can be no variation
greater than 2 mm from the ST level. The heartbeats will be evaluated as long as the ST displacement lasts. The interval will be
extended if displacements sufficiently close are detected, and thus extending until no more displacements occur according to
the programmed interval. Then it is registered, and a new search starts until the recording is completed.
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ST Analysis Report

The ST episodes are presented to the analyst containing:
e Time (HH: MM: SS);

e Duration in minutes;

e Depression or elevation maximum value (mm);

e Inclination (Ascending, Horizontal or Descending);

e Detected channel (channels are independent);

e Basal HR (is the value at the episode's beginning); and
e Maximum HR.

There is a highlight to the consolidated value per channel, separated by elevation and depression, containing:
e Episodes total number;

e Total duration (in minutes); and

e Value and time of the maximum displacement.

i:f All the above data is presented in the printed report, in tabular format.

In addition, the printed report presents two tables on the cover sheet (depressions and elevations) with the consolidated fig-
ures, containing:

e Number of episodes; and

e Maximum value and time.

1.7. MANUFACTURER SETTINGS

System Configuration
The Manufacturer System Configuration for the operator-selectable analysis criteria are presented in the following sub-items.

A The System Configuration can be selected by the Operator through the Settings -> System menu.

The Analyst Physician is responsible for checking the selected Analysis Criteria in the System Configuration.
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CardioSmart CS550 Software Configuration

=-

Devices
- 50 Reader
- Infrared

- CompactFlash Memory
>

Cancel

Apply

Defautt Values

Help

System Setup
- General CardioSmart
- Report ] Ptythmia Settings © Putomatic Examples ©
- Exportation Tachycardia equal or above bpm Create Examples Auto M
B Caciosman . ety Ao
Bradycardia
.. ABPM Consensus Channel 1 [w
- Pacer ESW's Prematurity: Channel 2 C4
=- HRV Min. Pause Duration: Channel 3 E4
Time Analysis ECG Context Channel 2
o o S thestotvlues”
L. Auto-Regressive Depression: Isolated 4
- Apnea Blevation: Paired 4
.. Atrial Fibrillation Episode Duration: Tachycardia 6
HRT | . ; Bigeminy 2
| erval Betneen Eisodes:
- Advanced Settings B Sue et
&) Devices lsolated 4
= i Paired 4
5D Reader Start Analysie after al v
- Infrared
Use Defaults
- CompactFlash Memory [ Review settings right after ECG upload
< » " NOTE: These settings will only apply to a new exam procedure
| R [
CardioSmart CS550 Software Configuration for ABPM Consensus
System Setup
- General ABPM Consensus
E:po: . Total Pwake Aslesp
- Exportation ) N ) - ) A
& CardioSmart Systolic  Diastolic Systolic  Diastolic Systolic  Diastolic
= ABPM Consensus Nomal Values
oo ot m e ] FEIE ] mm ]
= HRV BP Asleep Dipping
: 10 10
" Time Anaysi o
FFT
i Aute-Regressive Pressure Load (%) |50 | |50 | |5D | |50 | |50 | |50 |
.. Apnea
Standard
.. Atrial Fibrillation M peviction frmHg) 2 e ] B o]
. HRT
.. Advanced Settings Maming Period: min Pressure Graphic: | Highlight hypertension

Pagel6
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CardioSmart CS550 Software Configuration for Pacemaker

System Setup
... General Pacer
- Report Pacer Frequency (bpm) Interval Thresholds in ms)
- Exportation Min Max
=) Cardio5Smart HR: Vs <=>R: EI
- ABPM Consensus Hysteresis HR: Bs < Va: @
F'acer
As <> R
& HR‘u’. . VC Form Similarity Blanking:
Time Analysis min miax anking:
FFT Subtitles: R - R point Use
L. Auto-Regressive . 3::?:;'%’_:::_ spike Defaults
- Apnea
. Atrial Fibrillation
- HRT
- Advanced Settings
= Devices
- 50 Reader
- Infrared
- CompactFlash Memory
< >
Cancel Apply Help
CardioSmart CS550 Software Configuration for Basic Parameters HRV
System Setup
.. General Time Analysis
- Report ) Tachogram Generation Frequency Domain
- Exportation Schedules Frequency Ranges
= CardioSmart Awake:  from to WLF: to Hz
- ABPM Consensus
B 02:00 to | 06:00 .
Maximum Length: 05:01
FFT
Wi Length:
i Auto-Regressive mimum Lengt
- Apnea Process: Tachogram Interval ~
- Atrial Fibrillation NN Fiter Attibutes
- HRT
. Advanced Settings Type: Cubic "Spline” >
(- Devices Max. Comection Factor: @ %
- 5D Reader O Reposttion imegular
- Infrared isolated beats
~ CompactFlash Memory Use Defaults Use Defaults
£ >
Corcel | [ [ e
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CardioSmart CS550 Software Configuration for FFT Analysis of HRV

stemn Setup d

- General FFT
. Report
.. Exportation FFT Window Parameters

= CardioSmart Type: |Blackman-Harri5 V|
- ABPM Censensus
-.. Pacer

= HRV Minimal Superposition {(when A
applicable, in percentags): IEI

Size: |256 v|

Time Analysis
FFT Logarithmic Scale []
- Aute-Regressive

- Apnea

- Atrial Fibrillation

. HRT

- Advanced Settings

= Devices

- 50 Reader

- Infrared

- CompactFlash Memory Use Defautts

< >

[ ok || camed || gl Help

CardioSmart CS550 Software Configuration for HRV Autoregressive Analysis

System Setup *
- General Auto-Regressive
Report
- Exportation
=- CardioSmart AR Parameters
.. ABPM Consensus Order: |Momatic V|
- Pacer Fiter: | Linear “ |
= HRY

Resolution {in points):

.. Time Analysis

il Logarithmic Scale O

----- Autoc-Regressive

- Apnea

- Atrial Fibrillation

- Advanced Settings
= Devices

- 50 Reader

- Infrared

- CompactFlash Memory Use Defaults

£ >

[ ok || camcel || Aepls Help
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CardioSmart CS550 Software Configuration for Apnea

System Setup *
- General Apnea
- Report Tachogram Settings General
- Exportation Minutes per strip: 10 min ~ ECG bar coupled to tachogram
= CardioSmart E =
N* of strips + | Duration hh:mm}: |01:00 Automatic analysis records
ABPM Consensus Ddeletion allowed
Ea;:r Analysis Configuration
=- Lump aprea -
Time Analysis intervals urtil: 2min 305 e
FFT Repostion imegular isolated beats
Auto-Regressive
Sleep: from 00:00 to  08:00 [1 24h
- Atrial Fibrillation
-~ HRT
- Advanced Settings
=} Devices
- 50 Reader
- Infrared
- CompactFlash Memory FEi DinlE
< >
Corcet | (IR [ e

CardioSmart CS550 Software Configuration for Atrial Fibrillation

Systemn Setup >
- General Atrial Fibrillation
- Report
.. Exportation Tachogram Settings General
£~ CardieSmart Minutes per strip: 2 hours ~ EC1G bar coupled to tachogram
e md [2F] oumon Ao e
=- HRV . . Analysis Corfiguration O ial:ecitsi;ﬁw typicity manual interval
Tirne Analysis [ Activate Atral Fibrillation plug-n
FFT [ Histogram log scale
Auto-Regressive lLump Arial Flbrillation 1 min ~
9 intervals urtil:
- Apnea
- HRT
- Advanced Settings
=) Devices
- 50 Reader
- Infrared

- CompactFlash Memaory Restore Defautts

< >

Concal | [ Hosy | [ re
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CardioSmart CS550 Software Configuration for HR Turbulence

System Setup X

.. General HRT
- Report

- Exportation
= CardioSmart
- ABPM Consensus Sono:  de
- Pacer

- HRV Magorthm Settings

- Time Analysis Minimum Mormal Beat 5
CFFT number before PYC:

Horarios:
Vigilia: de

m

S|
S| |8
g3
=

-
-

- Auto-Regressive
. Apnea

-.. Atrial Fibrillation

M HET

- Advanced Settings
=- Devices

- 5D Reader

- Infrared

... CompactFlash Memory Restore Defaults

< >

Cancel Apply Help

Reanalysis Configuration
The Manufacturer Reanalysis Configuration for the operator-selectable analysis criteria are presented in the following sub-
items.

The Reanalysis Configuration can be selected by the Operator through the Analysis -> Reanalyze menu.

The Analyst Physician is responsible for checking the selected Analysis Criteria in the Reanalysis Configuration.
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Reanalysis Configuration for Analysis

Reanalyze Settings

- ABPM Mormal Values
- Pacer

- HRV

- Apnea

- Atrial Fibrillation

- Filter

Analyzer
Start of the Reconding
St T
Start Date: 7/20/2011 @~
Analyzed Channels

Channel 1
Channel 2
Channel 3

Start Analysis after

]

Arhythmia Limits
Tachycardia equal or above [120 bpm
Bradycardia below |51 bpm
SVE Prematurity:

Minimum Pause Time:

ST Limits (minimum values)
Depression:

Elevation:

Episode Duration:

Interval between Episodes:

Use Defaults
Cancel Apply Help
Reanalysis Configuration for ABPM Clinical Limits
Reanalyze Settings
ABPM Normal Values
Time:
Asleep Periodfrom: (0000 | 1o [0D0D |
--Aphea- o Total Awake Asleep
- &trial Fibrillation i X X X X . . X )
Filter Systolic  Diastolic Systolic  Diastolic Systolic  Diastolic
----- HRT i I I g s | 2 [0 |
BP Asleep Dippi
T
remeontt) B B ] @ B ] @ @]
% s I CR  CR i

Deviation {mmHg)

Maming Period:

Pressure Graphic:

Cancel

Highlight hypertension

Defautt Values

Ppply Help
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Reanalysis Configuration for Pacemaker

Reanalyze Settings

Analyzer

Pacer
- ABPM Mormal Values
[ Pacer Settings Intervals Threshold {in me)
-~ HRY Type: | No Pacemaker w Min Max
- Apnea “ei-» R 0 140
- [en <HR: |80
- Atrial Fibrillation HF: |60 Hysteresis HR: |6 bscos gy 100 120
- Filter VC Form Similarity
orm imila bz xR 120 340
""" HRT ik ran
Elarking 100 Use
Defaults
i
|'|
[
|
TN | | ,//_\ - -
— /|
i1l
Cancel Ppply Help
Reanalysis Configuration for Atrial-Type Pacemaker
Reanalyze Settings
Pacer
ABPM Mermal Yalues
Pacer Settings Intervals Threshold (in me)
Type:| Atrial Pacemaker v Min Max
Weo-r B 0 140
HR: -E:. Hysteresis HR: -E:.
by ey 100 120
VC Form Similarity As =3 R
ity mas
Blanking Use
Defaults

Cancel Foply

Help

Page22



CardioSmart CS550

Reanalysis Configuration for Ventricular-Type Pacemaker

Page23

Reanalyze Settings X
Analyzer Pacer
ABPM MNermal Values
Pacer Settings Intervals Threshold {in ms)
Type: | Vertricular Pacemaker w Min Max
trial Fibrillation HR: Hysteresis HR: pecney 00 ] 120
Filter
VC Form Similarity Az B 120 340
mir max
Blankin 100 Use
. . - Defautts
Cancel Fecly Help
Reanalysis Configuration for Dual-Chamber-Type Pacemaker
Reanalyze Settings X
- Analyzer Pacer
- ABPM Mormal Values
Pacer Pacer Settings Intervals Threshold {in ms)
HRY Type:| Dual Chamber Pacemaker Min Max
- Apnea R eroais HRL Vs <-»R EI
. Arial Fibrillation : Hysteresis HR: e el i
- Filter L [
..... o oy | R |
Blankin 100 Use
8 g o | | We |}
Cancel Aoy Help
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Reanalysis Configuration for Basic Parameters HRV

Reanalyze Settings

- Analyzer

- ABPM Normal Values

- Pacer

= HRV

-Heart Rate Variahility
i Auto-Regressive

- Apnea

- Atrial Fibrillation
- Filter

- HRT

Basic Parameters

Tachogram Generation
Schedules

Segment Attributes
Maximum Length:
Minimum Length:

Process:

NN Fitter Attributes

Tachogram Interval w

Frequency Domain
Frequency Ranges

VLF: to
LF: to
HF: to

T
=

T
=

s|[=
=

Type: Cubic "Spline” ~
Max. Comection Factor: IEI %
| Reposition imegular
isolated beats
Use Defaults Use Defaults
Cancel Peply Help
Reanalysis Configuration for FFT Analysis of HRV
Reanalyze Settings
- Analyzer Heart Rate Variability
- ABPM Normal Values
- Pacer FFT Window Parameters
= "!RV Type: | Blackman-Haris ~
i Basic Parameters Sire:
Heart Rate Variability S ¥
i Auto-Regressive Minimal Superposition {when @ A
. Apnea applicable, in percentage):
- Atrial Fibrillation Logarithmic Scale []
[=- Filter
i i Filter-up
..... HRT
Use Defaults
Cancel Apply Help
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Reanalysis Configuration for Autoregression Analysis of HRV

Reanalyze Settings

- Analyzer

.. ABPM Mormal Values

- Pacer

= HRV

.. Basic Parameters
Heart Rate Variability

- Apnea
- Atrial Fibrillation

Auto-Regressive

AR Parameters
Order: Automatic

Fitter: Linear

Resolution {in points):

Logarithmic Scale

Use Defaults

Cancel Apply Help

Reanalysis Configuration for Apnea

Reanalyze Settings

- Analyzer

.. ABPM Mormal Values

- Pacer

= HRV

.. Basic Parameters
Heart Rate Varnability
Auto-Regressive

- Atrial Fibrillation

Apnea

Analysis Configuration

Lump apnea )
intervals urtil: 2min 30s
Reposition imegular izolated beats
[ Activate enhanced sensibility

o-nn

Asleep:from 00:00 to  08:00 [ 24h

General
ECG bar coupled to tachogram

0 Automatic analysis records
deletion allowed

Restore Defaults

Cancel Apply Help
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Reanalysis Configuration for Atrial Fibrillation

Reanalyze Settings

- Analyzer

.. ABPM Mormal Values

- Pacer

- HRV

. Basic Parameters
Heart Rate Variability
Auto-Regressive

1 - Apnea
- Filter
- Filter-up
..... HRT

Atrial Fibrillation

Analysis Configuration
[ Activate Atral Fibrillation plug-n

Lump Atrial Fibrillation

intervals until: Lo

General
EC(G bar coupled to tachogram

Automatic analysis reconds
deletion allowed

O Block low typicity manual interval
insertion

[ Histogram log scale

Restore Defaults

Cancel Apply Help

Reanalysis Configuration for Filters

- Analyzer

-~ ABPM Normal Values

- Pacer

= HRV

Basic Parameters
Heart Rate Variability
i Auto-Regressive

- Apnea
. Atrial Fibrillation

Filter-up

Intenst
@or Y
() Low-pass
()50 Hz
()60 Hz

0K

Use Defaults

Cancel Apply Help
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Reanalysis Configuration for HR Turbulence

Reanalyze Settings

-~ Analyzer

. ABPM Mormal Values

- Pacer

= HRV

.. Basic Parameters
-Heart Rate Variakbility
i Auto-Regressive

- Apnea
- Atrial Fibrillation

HRT
Haorarios:
Vigilia: de a
ors: o 000

Algorithm Settings

Minimum Nomnal Beat =
number before PVC: il

Restore Defaults

Cancel Apply

Help

Selective Analysis Configuration
The Manufacturer Selective Analysis Configuration for the operator-selectable analysis criteria are presented in the following

sub-items.

Page27

The Analysis Configuration can be selected by the Operator through the Analysis -> Selective Analysis menu.

The Analyst Physician is responsible for checking the selected Analysis Criteria in the Selective Analysis Configura-

tion.

Selective analysis

- Selective Analysis

Selective Analysis

Analysis Interval
(@) Entire Recording: 7/20 8:32:00 PM - 8:08:00 PM
() Specified Interval: 07/20/11 08:32:00

7/21/11 08:08:00

to

Amtiythmia Parameters

[ VE Prematurity:

SWE Prematurity:

[ Tachycardia: above 120 bpm
] Bradycardia: below 50 bpm
[ Min. Pause Duration: 20 3

ST Parameters {threshold values)

Depression: 1.0
Blevation: 30
Epizode Duration: 60
Episodes Interval: 60
ST channels:

Cancel Apply

i
21
30

Help

1.8. HOLTER REPORT

Holter Report Configuration
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Page28
The Holter Report setting defines the items that will be displayed in the report and some parameters for printing.

Exam Holter Report Configuration

The Software Configuration for the Holter Report can be selected by the Operator through the Settings -> System ->
Report menu.
The Holter Report Configuration for a given Exam can be selected by the Operator through the Settings -> Report
menu.

The Analyst Physician is responsible for checking the Holter Report Configuration according to the selected Analysis
Criteria.

Holter Report

Print Selection

X

General ~ I oK, |
High Quality Output

O Page Mumbers
Lawer Battorn b argin

Cancel

: - Reduced Layout inter-spacing
=7 ECG Ships L
----- ECG Sample Mumbers

----- O Erhance ECG plat
----- Colored ECG ships
Print RR Interval
Show pacer spike
E—]--{:l Eeat Labels

- Disabled

(& Enabled

W
£ >

Always uze thiz print selection for that exam

The Holter Report can be printed by the Operator through the Exam -> Print menu.
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The following are Holter Report examples.
Holter Report Cover Sheet Example

Page29

AL S L

Ventricular Arrhythmias:
1 Isolated, of which

Exam Number Exam date:8/M1 52011 7.00 Code:
M Protocol: Holter- 3 channels 14L-00121
Name: B Age: 25
Sex: F Height: 158 Weight: 70 Smoker: Tes
Medication: AAS.
Name: Doctor Luiz Phone:
Office: Cardio Dindmica Fax:
Totals: Heart Rate:
Duration (h): 2358 Min: 45 ppm at 1:17:33 AM
Total QRS's: 105,268 Average: 74 bpm
Ventricular Ectopics: 1 (=1%) Max: 113 bpm at 8:48:02 AM
Supraventricular Ectopics: 6 (=1%)
Artifacts (%) <1 HR == 120 bpm not found

HR == 50 bpm during 12:55:47 ANMh

Pauses:

0 in 0 Bigeminy episodes
0 Couplets
0 Tachychardias

0 Pauses(==205)

ST Depression

Supraventricular Arrhythmias: cr: 0 ED?SUGES
C2: 0 episodes
6 Isolated C3 0 episodes
0 Couplets
ST Elevation

0 Tachychardias

C1: 0 episodes
C2: 0 episodes
C3 0 episodes

Criveria: Channels analyzed: 1,2,3; Start analysis after 240.0 s; Total analyzed time: 23:55.00; Parameters of arrhythmias:
Tachycardias equal o or greater than 120 bpm, Bradycardia below 50 bpm, Prematurily of SV's 20 %, Minimum
pause fime 2.0 5; Parameters of 8T (minimum values): Depression 6.0 mm, Elevation 3.0 mm, Duration of the
episode 60 s, Interval belween episodes 60 s.
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CardioSmart CS550 Page30

Holter Report Page Example

| LA L= B A= A= B |

‘ E xam Number Patient: B Code: |
02 E xam date: §/15/2011 7:00 14L-00121
Insert Report

6M6/2011

Dr. Anahyst
ID: 123456

S2017T - Cardid Helsmac Comil indl Lids - WAL oandio e oomLbr - AN righic recarvad - Varckon & 353 compilation 2 24 . Cardiolight




CardioSmart CS550

Holter Report Tabular Summary Example

EUNIAE PO

Exam Number Fatient  EXAN Code:

‘ 020 Exam date: §/15/2011 7.00:00 &M 14L-00121 ‘
Time | HR{min) | HRjzvg) | HR{max)| QR¥s Vieo | Wpair | WTech | Totv | Sviso | SVpair | W Tech | Tot$V | Pausss
T:00 58 75 86 4,153 0
&:00 81 20 113 4,752 0
9:00 81 81 101 4786 0 1 1
10:00 7o 82 104 4 888 0
11:00 66 82 110 4,920 0 1 1
12:00| &7 g5 108 5,070 0
1:00 83 T8 102 4,669 0
2:00 83 T 105 4702 0
3:00 a1 80 103 4,752 0 1 1
4:00 [:51] 73 24 4,351 0 1 1
5:00 55 86 g5 3937 0 1 1
8:00 55 85 g5 3,859 0
T:00 56 T0 83 4173 0
8:00 B2 a1 81 3,648 0
9:00 B1 8 81 3,472 0
10:00 | 45 57 20 3,406 0 1 1
11:00 | 48 58 T 3,432 0
12:00 48 i 89 3,369 1 1
1:00 45 i 88 3,292 0
2:00 i 82 108 4 808 0
3:00 T2 96 111 5716 0
4:00 86 g5 108 5,066 0
5:00 63 83 108 4,939 0
a8:00 65 87 110 5,100 0
Totats: 45 T4 13 105,258 1 1 g &

Criteria: Channelz snalyzed: 1,2,3; Stant analysiz sfer 240.0 z; Total analyzed time: 22:55:00; Parameters of

amhythmizs: Tachycardiss equal to or greater than 120 bpm, Bradycardia below 50 bpm, Prematurity of
SVe 20 %, Minimum pauze fime 2.0 5 Parameters of 5T [minimum values): Depression 6.0 mm, Elevation
2.0 mm, Durstion of the epizode 60 2, interval between epizodes 60 =

¥ - Candic S Somi led
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CardioSmart CS550

Bradycardia Episodes Tables Example in the Holter Report

Aprryinnizs e oot

| Exam Number Patient:  EX&M
020

Exam date: §/15/2011 7:00:00 AN

Code:
14L-00121 ‘

Criteria:

Channelz analyzed: 1,2,3; Stant analysiz affer 240.0 2; Total analyzed time: 23:55:00; Parameters of
amhythmias: Tachycardiss equal to or greater than 120 bpm, Bradycardis below 50 bpm, Prematurify of

SVe 20 %, Minimum pauze fime 2.0 2

Criteria: Series of three or more veninicular beats.

[ Tima Dursbion (wsc) | EBaats Ectopic HR (bpm) HR [bpmy} |
| Mo records found. |
| Suj |
Criteria: Seriez of three or more supraveniricular beatz with & prematurity of 20%.

[ Tims Duration [sac) [ Baats [ EctopicHR [bpm} HR [bpmy) |
| No records found. |
[ |
Criteria: Fauses of 2.0z or more.

[ Tima Duration [sac) HR [bpmy} |
| No records found. |
[ |
Criteria: A senes of 2 or more beatz with a heart rate equal to or greater than 120 bpm.

[ start Time End Tims Durgbion Base HR (bpm) | MEOmUm HR [bpm} |
[ No records found.

[ |
Criteria: A zeriez of 2 or more beatz with a heart rate lower or equal than 50 bpm.

Start Tima End Time Duration Basa HR (bpm) Minimum HR [bpm)
10:08:51 PM Wed [ 10:08:31 PM Wed 00:00:40 50 10:08:52 PM 48
10:10:03 PM Wed [10:21:04 PM Wed 00:11:01 49 45
10:31:03 PM Wed [10:32:14 PM Wed 00:01:11 50 10:31:03 PM 50
11:24:10 PM Wed 28:51 PM Wed 00:02:40 50 11:24:13 PM 48
11:27:41 PM Wed :30:02 PM Wed 00:02:28 50 11:28:35 PM 49
11:40:14 PM Wed | 11:43:10 PM Wed 00:02:57 50 405 48
11:51:04 PM Wed [11:52:34 PM Wed 00:01:31 50 11:51:05 PM 49
12:38:51 AM Thu [ 12:38:23 AM Thu 00:01:32 g0 12:37:08 AM 49
12:48:12 AM Thu | 12:48:41 AM Thu 00:00:28 50 12: 12 AM 50
12:53:14 AM Thu 00:00:12 50 12 14 AM 50
12:58:31 AM Thu 00:01:12 48 12 31 AM 48

1:00:32 AM Thu [ 1:01:44 AM Thu 00:01:12 50 49
1:02:50 AM Thu | 1:05:35 AM Thu 00:02:45 48 48
1:07:31 AM Thu | 1:08:08 AM Thu 00:01:38 50 48
1:12:51 AM Thu [ 1:18:41 AM Thu 00:05:50 50 45
1:19:19AM Thu | 1:19:39 AM Thu 00:00:21 50 48
1:23:43 AM Thu | 1:24:51 AM Thu 00:01:08 50 48

1:31:33 AM Thu 00:08:07 50 45

1:25:43 AM Thu 00:03:44 g0 45
1:38:58 AM Thu | 1:37:17 AM Thu 00:00:21 50 48
1:48:44 AM Thu [ 1:48:23 AM Thu 00:01:35 50 49

KIMIT - Candes Setermu Somi Il Ly - wiew_ Sardesa comLEr - A nghty resered - Veaecs 891 compdatics 280 - Canfeclaght
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CardioSmart CS550

Pauses Tables Example in the Holter Report

| Aprryinnizs e oot

‘ Exam Number Patient:  EXA&N
02 Exam date: 7/18/2012 2:30:00 AM

28713060 |

Criteria: Channels analyzed: 1,2,3; Start analysiz after 240.0 z; Total analyzed time: 23:21:00; Parameters of
amhythmias: Tachycardiss equal to or greater than 120 bpm, Bradycardis below 50 bpm, Prematurify of

SVe 100 %, Minimum pauze fime 2.0,

Criteria: Senes of three or more ventricular beats.

| Tima Dursbion (wsc) | EBaats | EctopehRppm) | HR [bpmy} |
[ Mo records found. |
[ Suj |
Criteria: Seriez of three or more supraveniricular beatz with a prematurity of 100%.
[ Tims Duration {ssc) [ Baats [ EctopcHR{bpm} | HR [bpm} |
[ Me records found.
| |
Criteria: Pauzes of 2.0z or more.
Tims Dourathon (ssc) HR [bpmi}

TM18/2012 7:08:15 PM 20 a7

7/18/2012 7:08:17 PM 2.4 ar

782012 7:10:10 PM 23 38

7182012 7:10:12 PM 2.0 32

7182012 7:10:18 PM 2.8 31

7 2012 7:11:39 PM 29 a7

7/18/2012 7:21:28 PM 2.8 35

TM82012 7:21:32 PM 22 a5

7/18:2012 7:32:05 PM 2.0 35

TM18/2012 7:32:08 PM 22 20

782012 7:32:10 PM 29

/182012 7:32:13 PM 2.8

TM82012 7:32:18 PM 3.4

/182012 9:10:18 PM 2.8

TM82012 9:10:21 PM 3.7

/182012 9:10:24 PM 3.3

7/18/2012 9:13:28 PM 2.0 34

TM82012 9:13:30 PM 29

/182012 9:13:33 PM 8.

TM82012 3:15:12 PM 20 38

7/18:2012 9:15:18 PM 2.5 33

TM182012 9:15:20 PM 2.8 32

THE2012 9:19:42 PM 2.0 28

TM18/2012 9:19:48 PM 29

7/18:2012 9:19:51 PM 3.0

TM18/2012 9:19:54 PM 20

7 : 2.5 32

7 23 31

7182012 9: 23 32

7/18/2012 9:22:38 PM 21 32

T18/2012 9:28:00 PM 3.0

7/18/2012 9:28:03 PM 2.5

A

§I01T - Cantes Setomu Comi el L - wiw.Saica comLEY -
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CardioSmart CS550

Tachycardia Episodes Tables Example in the Holter Report

| Aprryinnizs e oot

| Exam Number Patient:  EXAM
03 Exam date: 7/20/2011 8:32:00 PM

Code:
51Q-00041 ‘

SVe 20 %, Minimum pauze fime 2.0 2

Criteria: Channels analyzed: 1,2,3; Start analysiz after 240.0 z; Total analyzed time: 23:32:00; Parameters of
amhythmias: Tachycardiss equal to or greater than 120 bpm, Bradycardis below 459 bpm, Prematurify of

Criteria: Senes of three or more ventricular beats.

[ Tima Dursbion (wsc) | EBaats | EctopehRppm) | HR [bpmy} |
| Mo records found. |
Criteria: Seriez of three or more supraveniricular beatz with & prematurity of 20%.

[ Tims Duration [sac) [ Baats [ EctopcHR{bpm} | HR [bpmy) |
[ No records found. |
Criteria: Psuzes of 2.0z or more.

[ Tims Duration [sac) HR [bpmy) |
| No records found. |
Criteria: A senes of 2 or more beatz with a heart rate equal to or greater than 120 bpm.

Start Tims End Tims Duration Bass HR (bpm) Maximum HR (bpm)
8:54:22 PM Wed | 8:55:05 PM Wed 00:00:42 120 8:54:22 PM 120
8:58:43 PM Wed | 9:05:04 PM Wed 00:08:20 120 8:53:13 PM 135
7:11:286 PM Thu | 7:11:48 PM Thu 00:00:22 120 7:11:28 PM 120
7:25:28 PM Thu | 7:44:28 PM Thu 00:18:59 120 7:39:38 PM 1652

Criteria: A senes of 2 or more beatz with a heart rate lower or equal than 49 bpm.
[ start Time End Tims Durgbion Bats HR (bpm) | Minmum HR (bpm) |

[ No records found.

KIMIT - Candes Setemu Somi nal L - ww_ Sarisa comL e - A nghts reserved - Vemess 830 compaiatecs 289 - Candes i

Page34



CardioSmart CS550

ST Segment Depression and Elevation Examples in the Holter Report

| Frint S e opg |
| Exam Number Patient:  EXAN Code: ‘
04 Exam date: 7/24/2012 10:48:00 AN 12B-100384
ST De c Total Total Duration Maximum 5T Depression
e Episodes (minutes) [slopeltime)
c1 0
c2 1 vz -4.4 Wednesday 7:18:38 &AM
Cc3 1 127.3 -5.5 Wednesday 5:57:40 AN
T Bl Total Total Duration Maximum 5T Elevation
Episodes (minutes) [slopeltime)
Cc1 0
c2 0
C3 0
Timsa Mz Dapr Max Blav Shops AMWH Duration Channsl Initisl HR HR
5:57:40 AM Wed 6.5 H 2:07:19 AM 3 78 148
7:18:38 AM Wed -4.4 H 12:37:14 AM 2 108 132

KT - Cardie Sexbarmus Comil lud

Criteria: Channels analyzed: 1,2,3; Start analysiz after 240.0 =; Total analyzed time: 21:12:00; Parameters of
amhythmias: Tachycardiss equal to or greater than 120 bpm, Bradycardis below 50 bpm, Prematurify of
SVe 20 %, Minimum pauze fime 2.0 5 Parameters of ST [minimum values): Deprezsion 1.1 mm, Elevation
2.0 mm, Durstion of the epizode 60 2, interval between epizodes 60 2.

Lt - woww_carclica com. by - A ights rsersed - Vewos 851 oompalstion 789 - Candeclaghl 5
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CardioSmart CS550

RINESYIIREPOTTE

Exam Number Patient: EXAM Code:
| 05 Exam date: 3/11/2011 4:38:00 PM 237-00284 |
ST De e Total Total Duration Maximum ST Depression
[HrEidl Episodes (minutes) (slopeitime)
Cc1 0
c2 0
C3 1 10.9 -2.7 Friday 10:1%:29 PM
STEI ti Total Total Duration Maximum ST Elevation
e Episodes (minutes) (slopeitime)
Cc1 21 175.8 4.9 Saturday 7:459:07 AM
c2 8 47 4 3.3 Saturday 5:25:01 AM
C3 0
Tims Max Dapr Max Elav Slops ADVH Duration Channal Inttial HR HR
8:03:13 PM Fri 4.9 A 12:01:13 AM 1 71 73
10:01:43 PM Fri 5.2 A 12:03:45 AM 1 58 o]
10:19:29 PM Fri 27 H 54 AM 3 84 84
10:51:33 PM Fri 49 A 57 AM 1 71 70
11:03:50 PM Fri 5.1 A 12:19:10 AM 1 70 78
11:40:13 PM Fri 49 A 12:18:04 AM 1 71 72
1:18:09 AM Sat 5.1 A 57 AM 1 72 74
1:28:07 AM Sat 48 H 12:01:43 AM 2 T4 78
1:50:53 AM Sat 5.0 A 12:13:15 AM 1 87 a7
2:07:50 AM Sat 9.2 H 12:01:517 AM Fl 72 81
2:15:11 AM Sat 4.4 H 12:01:41 AM 2 58 a3
2:18:25 AM Sat 3.6 H 12:03:29 AM 2 73 71
2:50:32 AM Sat 5.2 A 12:01:53 AM 1 72 a3
3:02:20 AM Sat 5.4 A 12:02:47 AM 1 87 88
2:08:33 AM Sat 88 H 12:04:17 AM 2 88 58
3:12:04 AM Sat 5.3 A 12:08:15 AM 1 80 59
3:239:24 AM Sat 5.0 A 12:03:50 AM 1 T8 79
3:50:01 AM Sat 5.1 A 12:03:22 AM 1 77 83
4:14:489 AN Sat 49 H 12:01:03 AM 2 T4 88
4:18:27 AM Sat 4.9 A 12:03:18 AM 1 71 70
4:25:83 AM Sat 53 A 12:14:28 AM 1 87 77
5:00:40 AM Sat 5.1 A 12:09:03 AM 1 83 78
21:10 AM Sat 5.0 A 12:03:10 AM 1 72 72
26:01 AM Sat 3.3 A 12:02:12 AM 2 72 80
5:02:25 AM Sat 42 A 12:31:07 AM 2 52 88
5:41:27 AM Sat 459 A 12 57 AM 1 [:] 71
8:51:02 AM Sat 5.6 A 12:27:20 AM 1 72 88
7:28:38 AM Sat 5.0 A 12:08:11 AM 1 52 82
7:48:07 AM Sat 4.9 A 12:02:28 AM 1 B85 88
8:55:18 AM Sat 53 A 12:18:12 AM 1 70 71

P p—

.

Criteria: Channelz analyzed: 1,2,3; Start analyziz afer 240.0 z; Total analyzed time: 23:56:00; Parameters of
amhythmiae: Tachycardias equal to or greater than 120 bpm, Bradycardia below 50 bpm, Prematurity of
SVe 100 %, Minimum psuze time 2.0 2; Parameters of 5T [minimum values): Deprezzion 2.0 mm, Elevation

RN P S T U S SR R
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CardioSmart CS550

24-hour Charts Example in the Holter Report.

i

| b nirs Gzl ons 2ot

‘ Exam Number Patient:  EXaM
06 Exam date: 7/25/2011 5:14:00 PW

353(33’5270 ‘

10

11

12

17 18 13 20 21 22 23
t

13 14 15 18 17 18

:lriculat:

ik

Supraventricalas

17 18 13 20 21 22 3 4 1 3 5 ¢ & 3
SRTT - Candi Sonema Somi [mdl L - WW W SIS SE OSmLET - ARGt v - Vemes 4R compdlanen 2088 - Candialogng T

1a

11

12

13 14
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CardioSmart CS550 Page38

Forms Example in the Holter Report

| FOrES pdsunnt |
‘ Exam Number Patient:  EXAM Code: ‘
06 Exam date: 7/25/2017 5:14:00 PI 368-06270
N ]
72114 2377
W W W

1|

2ual
IS

Esif

.

21688 a108 13

Criteria: Channelz analyzed: 1,2,3; Start analyziz afer 240.0 z; Total analyzed time: 22:28:00; Parameters of
amhythmias: Techycardias equal to or greater than 120 bpm, Bradycardia below 50 bpm, Prematurity of
BVe 20 %, Minimum psuse time 2.0 g Parameters of ST (minimum values): Deprezszion 1.0 mm, Elevation
3.0 mm, Duration of the epizode 680 g, Interval between epizsodes 80 =.
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CardioSmart CS550

ECG Example in the Holter Report

| Elzsirgzirdiursanis S olzs |
Exam Number Patient: EXAM Code:
| 020 Exam date: §/15/2011 7:00:00 AN 14L-00121 |
Tims Dur. Lctivity ymptoms B:;' HR

4758 AM 7 ‘Walking 13 13
21840 AM 7 ‘Warking [} (=]
110744 AM 7 ‘Warking 7 a1
1:44:33 P 7 ‘Warkirg B (]
3:38:49 PM 7 ‘Warkirg 73 73
4:45.47 PM 7 ‘Warkirg 78 78
10:-25:08 P 7 Wanching TV 55 55
112410 PM 7 ‘Waiching TV 50 &
12105:51 AM 7 Sheeging 58 58
120825 AM 7 Sheeging Sirus Rinydm 56 5
1:17:30 AM 7 Sheeging Mirirmum HR 43 43
1:28:52 AM 7 Sheeging Bradycandia 50 )
18843 AM 7 Sheeging 50 .
90825 A 7 Sheeging a0 a0
B:00:45 AM 7 Bt @ a8

1] 113 e « M HE - Waking

T T T T T T
W 535 M 530 MW 53 MW 50 MH 523 N 50 MH 535 MW 540 W 545 N 555 N 50 M 58 N

Criteria: Channelz analyzed: 1,2,3; Start analyziz after 240.0 2; Total analyzed time: 23:55:00; Parameters of
amhythmisz: Tachycardias equal to or greater than 120 bpm, Bradycardis below 50 bpm, Prematurity of
SVve 20 %, Minimum pause time 2.0 g Parameters of ST [minimum values): Deprezsion 8.0 mm, Elevation
3.0mm, Durstion of the epizode 60 2, internval between epizodes 60 2.

NI - Carcies: Sestern Comil Incl Lida - www_Sardecs com B - A ngihits e - Vemcs 8501 compaiutes 283 - Canfesiaght g
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CardioSmart CS550 Paged0

Exam Number Patient: EXAaM Code:
0 Exam date: /15/2011 7:00:00 &M 14L-00121
2] &2 bpm - Sires Riwihm - 089 bom | - Wiosking
T T T T T T
BED N A5 N b i N BA0 N BES N &a0 N B30 N a0 N

| | | | | | s mms i mmimivy
&5 ERCERE 45 { A= 00OT )|

47" 43 ™
bl bbb e e b bk e b b e bbb e bbb bbb b L bbb L b b bk L
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CardioSmart CS550

Time Domain HRV Analysis Example in the Holter Report

| plidY pzaart - Tz Blogrizin) |
Exam Number | Patient  EXGAM Code:
‘ 05 Exam date: 3/11/2017 4:39.00 PI 237-00284 |
=N R
1103 18233 1203 18033 105283 75 = T2 45 108243 n 4265 183
1203 1300 1203 18033 17353 748 73 &1 41 17542 13 HiE wn
1203 0200 1200 05100 18513 =2 g (=] =] 16,500 » T 258
4:38 5:00 1437 709 3z 8 20 1,438 9 1654.0 0.00
£:00 a:00 4823 748 53 38 ar 4821 11 281.8 0.04
g:00 700 4593 783 65 53 38 4,591 12 34232 0.00
700 8:00 4935 729 53 38 39 4,933 12 27653 0.04
£:00 9:00 4320 Taz 48 i} 33 45919 12 207.0 0.00
9:00 10:00 4138 857 75 a1 39 4,185 21 269.0 1.38
10:00 11:00 4183 858 T8 54 56 4,182 23 3380 358
11:00 12:00 4238 8av 45 25 <3 4,287 19 199.5 0.65
12:00 1:00 4385 821 17 30 4,282 18 157.0 0.41
1:00 2:00 4352 827 83 il 48 4,251 18 2724 0.50
2:00 3:00 3945 201 108 T4 75 3,931 48 240.4 5.42
3:00 4:00 4431 14 85 3z T4 4,420 2 3689.4 477
4:00 5:00 4180 859 T2 40 i 4,189 23 308.5 3.08
£:00 a:00 4058 BET 88 a1 i 4,054 3z 3481 9. 55
g:00 700 4078 878 7T 48 [:51] 4075 28 33T 707
T:00 §:00 4281 840 g2 43 89 4279 24 375.9 388
£:00 9:00 4471 805 a7 ar 53 4,470 14 339.5 0.02
9:00 10:00 4742 759 55 36 42 4,741 13 2918 0.08
10:00 11:00 4888 738 45 23 38 4 887 13 2281 0.08
11:00 12:00 4854 741 44 24 ar 4 853 13 2285 0.04
12:00 1:00 45432 L] 0 33 ar 4,841 13 2390 015
1:00 2:00 4582 TE4 21 T8 44 4,591 13 338.0 0.20
2:00 3:00 4302 750 T3 a0 42 4,801 18 366.2 077
3:00 4:00 4314 T30 52 M 39 4,911 12 2601 0.0z
4:00 4:38 3248 T4 42 18 39 3233 12 168.0 0.02
Criteria: Awske Period: from 13:00 to 17:00; Sleep Period: from 2:00 to 6:00; Minimum zegment length: 270 =;
Maximum zegment length: 210 = Proceszing: tachogram interval; NN Filter: cubic "spline”; Maximum
comrection factor: 20%,; Repositioning imeguiar izolated beatz: no.
EZ201T - Carctu: Eiaters GemiL el Licha - . Sanfiec Som e - A ngAts rsren - Vemess 311 compsaten 188 - CanticLigat B
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CardioSmart CS550

Frequency Domain (FFT) HRV Analysis Example in the Holter Report

| plidY H2dori- FracuUzney Doz [FE7T)
Exam Number Patient:  EJGAM Code:

| 05 Exam date: 3/11/2017 4;39.00 P 237-00284

Tims Dm" :Mv’:] {nr;;':“ pT: P‘:;; pcl;:u P:v:( . o LFIHF
{ms) me) | me | e | me) {nu) fnu)

4:38 5 700 28 1,058 875 353 28 927 7.3 12.88
5:00 5 749 20 421 121 23 842 16.8 534
8:00 5 TTE T 524 248 323 22 936 g4 14.88
700 5 717 g4 1.057 T4T 289 41 889 13.1 8.81
800 5 889 a7 450 308 133 10 932 [ ] 13.83
9:.00 5 T44 g1 8685 582 224 59 3.0 21.0 aTT
10:00 5 822 a5 1,171 171 385 835 g5 835 0567
11:00 855 0 1,100 885 212 203 51.1 489 1.04
12:00 5 774 Ta 1,147 960 129 57 89.4 30.8 228
1:00 5 815 T4 2,032 1,444 429 159 728 271 2689
2:00 5 928 a5 5,584 2,848 2553 381 878 12.4 7.08
3:00 5 882 70 22224 15,315 5818 1,281 81.3 18.7 435
4:00 5 838 72 884 £43 2585 28 T4.8 252 2897
5:00 5 D44 1.087 254 452 321 80.0 40.0 1.54
8:00 5 939 a4 2,070 874 1,535 881 841 359 1.78
700 5 teE ] a8 1,189 391 309 458 38 80.2 0.68
8:00 5 827 73 6,358 5,721 518 17 815 18.5 4.41
9:00 5 318 73 477 288 148 59 1.7 283 254
10:00 5 731 7 1,853 1,051 502 100 834 16.8 504
11:00 5 714 g4 1,158 208 30z 50 5.8 14.2 8.03
12:00 5 787 Ta 8683 523 201 40 835 16.5 5.08
1:00 5 825 T3 2,243 1.821 573 55 91.2 88 10.24
2:00 5 547 71 a871 242 219 409 349 85.1 0.54
3:00 5 T48 20 1,357 881 398 100 798 202 385
4:00 5 a7 29 884 484 358 44 891 109 818

Criteria: Awake Feriod: fram 13:00 to 17:00; Sleep Period: from 2:00 to 6:00; Minimum segment length: 270 =;

Maximum zegment length: 210 2; Proceszing: tachogram interval; NN Filter: cubic "zpline™; Maximum
comection factor: 20%; Repositioning imeguiar izolated beatz: no; VLF: 0.0033 to 0.040; LF: 0.040 fo

0.150; HF: 0150 to 0.400; FFT Window: Blackman-Hams; FFT Size: 256; Minimum FFT window ovemride:

50%.

KINT - Cartes: Soaterrn Somil Incl Lida - wivw_Sandes com. B - A nghts neerved - Vemecs T3 compsates 284 - CanfesLight
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CardioSmart CS550

Domain of Frequency (AR) HRV Analysis Example in the Holter Report

| HRV Repert - Frequency Domain Ak
Exam Number Patient:  EXAN Code:

| 05 Exam date: 3/11/2017 4:35:00 PM 237-00284

Tims Dm" :Mv’:] {Dr;:“ PT::: p\;L; P;;: pc:: nl;:u e LFIHF
(me) (me?) (me=} (me?) (me=} {nu} {nu}

4:29 5 700 86 234 211 22 80.0 10.0 5,04
500 5 749 20 114 95 20 828 17.2 483
800 5 778 T 225 209 18 33.0 7.0 13.28
7.00 5 717 84 154 125 29 81.2 18.3 433
5:00 5 859 87 54 79 ) 33.1 8.3 13.48
3:00 5 744 81 180 34 88 58.8 412 1.43
10:00 5 922 85 1,588 9a3 82 12.5 26.5 0.18
11:00 5 855 70 1580 | 1,205 83 202 292 70.8 0.41
12:00 5 774 78 30 24 88 268 732 0.a7
1:00 5 815 T4 2099 | 1396 41 182 20.1 79.9 0.25
200 5 328 85 4552 4347 | 218 35.3 47 2014
200 E42 za2 70
4:00 5 538 72 290 211 78 727 273 287
5:00 5 944 84 1,557 370 587 100.0
200 5 339 84 2482 | 1880 | eas a2 a2 57.4 074
7.00 5 ze8 82 1,482 1,008 474 8s.0 220 213
5:00 5 827 72 81 81 100.0
3:00 519 72 402 260 42 59.6 10.4 8.62
10:00 5 751 T 397 321 T 80.7 19.3 4.19
11:00 5 714 84 290 190 29 26.6 12.4 8.49
12:00 5 787 78 979 a3 10 a5 757 2432 312
1:00 5 835 72 299 248 50 822 16.8 494
200 5 ga7 1 1881 | 1,282 84 245 19.8 804 0.24
200 5 748 80 45 48 100.0
4:00 5 &71 89 238 203 22 30.2 9.5 9.19

Criteria: Awake FPeriod: from 13:00 to 17:00; Sleep Period: from 2:00 to 6:00; Minimum zegment length: 270 =;

Maximum zegment length: 310 2; Processing: tachogram intenal; NN Filter: cubic "spline”; Maximum
comection factor: 20%; Reposzitioning imegular izolated beatz: no; AR order: sutomatic; AR filter: linear;
Resolution [points): 100

RINIT - G, Sesberrn Cormil budil Lidi - www_cardics com br - A rghis nosereed - Vemcs 8.511 compdation 284 .- Cadiclight
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Tabular Summary Example and ECG Example for Pacemaker in the Holter Report

Criteria: Channels analyzed: 1,2 2; Start analysis after 240.0 s; Toial analyzed time: 22:56:00; Farameters of amhythmias:
Techyrcardias equal fo or greater than 120 bpm, Bradycadia befow 50 bpm, Prematwity of Vs 20 %, Minimem
pawse fime 2.0 s; Parameters of 5T (minimwem valves): Depression 1.0 mm, Elevation 3.0 mm, Duration of the
gpisode B0 5, Infenval between episodes 60 5. Pacemakerdata: fype Dual Chamber; HR B0, Hysteresis HR 80; VT
form similaniy 2; infervals threshold {ms): Vs <-> B0 min. 740 max. ), As <-> el (100 mn 220 max. ), As <> R
(120 min. 340 max. ) blanking 100.

KINIT - G Sabarus Comil lndil Lidi - www_cardice oom br - Ml mghts noserved - Versos 8511 compaation 289 - Canfeclight

Exam Number Patient:  Exam Code:
10 Exam date: 726/2011 12:42:00 FM 13W-00791
Time |HR{min}| HR(avg) [HR(mex)| @Rse | veo | wpar | vTeen | Totv | sviso | svpar | svTech | Tot sv | Pausss
T AL ] =7 o B i =z ] k]
100 Bl 2] e BE ] 1 ¥ 1] 13 13
200 L] -1l 140 5153 iz 12z iz 1z
R [534] 15 L L] =] a9 -] g9
R [ T ] 3227 = T T T
500 [:] Fi] 120 4 455 3 3 q q
[iEi4] [i4] T 4 247 = 2 1 1
(R =] ] {15 225 ] 4]
E:00 [:1] 1] iE] 1 500 L] ] 10 i[1]
500 [i7] i) TI0 4,400 1 1
T =] BT 5] 1075 <] = = =
LLEL] o] B LT =z F
1200 [i04] [i5i] Fii} 3,913 [1]
1:00 [:1] £ I+ RNk []
] [534] [i] o Kqiic) 4]
300 [i04] [i]] i1 R [1]
400 o7 [ 1 EXT []
LR og i34 i) KAy 4]
=R o [ o s = ]
100 L] Fil i3 [NEL] ] ] 10 i[1]
200 [i34] [i34] T o e [1]
R o B2 P 2 007 <] =
T0:00 [ &0 BZ i CNi-Tl L] ] q q
LLECH I 103 148 [FEE] T T T T
TZ00 T ] 105 T8 i T T g
Totais: 7 74 185 103 455 = 2 102 114 114
QRES Nphs Vs
1,218 1,313
oola LR
R Lic) R
44570 0 i)
[ Reii] 3 472
L] L]
: 4 TqT 45T
T:00 [Nl 4 157
E R q 500 LN
500 L] 4158
T0:00 1078 4 011
1100 3,017 3,715
TZ00 =R R E]
1:00 Rk 3857
200 kil kefiil]
R = = O
400 RN 3 5aT
LR 3,507 3 50
00 EX:3 3,508
[EVH) LALES] 4 120
500 350 3,501
5:00 e 3,701
T LT L]
1100 [:REE L] 65 456
TZ:00 i) 3 75T
Totals: 103,453 7 103,20

Paged4
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Exam Number Patient: ExamM Code:
10 Exam date: 7,26/2011 12:42:00 FIM 1IW-00791

2157 bpm - Pacemaker Faca
T T T T T T

26 WO B0 VO B2 Wo O EX WO B2 WO 815 WO 825 VO 815 VO 820 WO 813 WC B3 VT 810

=L
2
=L
&0
| ‘ | ‘ | ‘ “ | | || | | ‘ “ L -'b.mL 0 i)
T TESTE T = = = E T ]

(3]
IR

l | | | “ “ ‘ | ‘ | 1 l | | ‘ | L -'bn.L -l.mmr.-.
TET TIEET A = =i = L= T

KINT - Cardic: Sifamu Comil ledl Lida - www_ candicacom br - A nighis raserved - Verwcs 8.3 compdaiion, 289 - Cardiolight 7
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A The Analyst Physician is responsible for checking the Holter Report according to the selected Analysis Criteria.

Manufacturer Software Configuration for Holter Report

The Software Configuration for the Holter Report can be selected by the Operator through the Settings -> System ->
Report menu.

Holter Report Configuration Example for Report Printing with all the analysis components:
General Configuration Options for Print Quality

[High Quality Printing]

[High Quality Printing] -> [Titles with high contrast]
[Number the Pages]

[Number the Pages] -> [Include the total of pages]

ECG tracings -> [Number the ECG examples]

ECG tracings -> [Enable tracing reinforcement]

ECG tracings -> [Colored Tracings]

ECG tracings -> [Print RR interval]

ECG tracings -> [Display pacemaker spikes]

ECG tracings -> Heartbeat Labels -> [Print]

ECG tracings -> [Context in the upper table]

ECG tracings -> ECG Context Time -> [60s]

ECG tracings -> [Thicken Grid in high resolution (above 450 dpi)]

ECG tracings -> ECG graphical composition -> [GL with stamped grid (recommended)]

Holter Report Configuration Options

Filters -> [Enable filters in printing]
Cover Page -> [1 copy]

[Tabular Report]

[Heart Rates Report]

ST Report -> [Always print]

HRV Report -> [Time Domain]
HRV Report -> [Time Domain] -> [Summary Chart]
HRV Report -> [Time Domain] -> NN Charts -> [12 charts per page]

HRV Report -> [Frequency Domain (FFT)]
HRV Report -> [Frequency Domain (FFT)] -> [Summary Chart]
HRV Report -> [Frequency Domain (FFT)] -> PSD Charts -> [12 charts per page]

HRV Report -> [Frequency Domain (AR)]
HRV Report -> [Frequency Domain (AR)] -> [Summary Chart]
HRV Report -> [Frequency Domain (AR)] -> PSD Charts -> [12 charts per page]

[ABPM Report]

[ABPM Report] -> [Measurements list]

[ABPM Report] -> [Blood Pressure Statistical Summary]
[ABPM Report] -> [Pressure chart]

[ABPM Report] -> [Trend chart]

[ABPM Report] -> [Correlation chart]

[ABPM Report] -> [Histogram]

[Apnea Report]
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[Atrial Fibrillation Report]
[HR Turbulence Report]

[Forms Report]
[Forms Report] -> [Include indeterminate forms]
[Forms Report] -> [Include deleted forms]

[ECG Examples]
[Compressed ECG]

[24h Charts]

[24h Charts] -> [Pressure Chart]

[24h Charts] -> [Ventricular]

[24h Charts] -> [Supraventricular]
[24h Charts] -> [ST 1]

[24h Charts] -> [ST 2]

[24h Charts] -> [ST 3]

[24h Charts] -> [Ventricular Captures]
[24h Charts] -> [RR Tachogram]

1.9. ABOUT THIS MANUAL

1.9.1. CONTENT

This manual covers the CardioSmart CS550 characteristics in its state of evolution at the date of manual revision. Some features
described here can be changed without prior notice to users. If your software does not have any of the features described in this
manual, contact Cardios for information about optional software or system upgrades.

The chapters describe the operations by category, gradually accompanying exams creation, data acquisition, and report analysis,
preparation, and printing, following the natural daily work sequence.

1.9.2. CONVENTIONS

This manual aims to bring the necessary information in simple and direct language. Therefore, some conventions were adopted.

The chapters describe the operations by category, gradually accompanying exams creation, data acquisition, and report analysis,
preparation, and printing, following the natural daily work sequence.

Most commands are accessible through both the mouse and keyboard, and the manual covers both methods. Commands or

menu items appear in bold brackets, for example: “...press [Enter]...” or “...select the [Data] option in the menu and click on
[Import]...”.

2. INITIALIZING THE SYSTEM

The CardioSmart CS550 module aims to provide an integrated platform for operation with various program modules.
CardioSmart CS550 supports multiple modules and devices (Holter, ABPM, etc.). The goal is to easily integrate several technolo-
gies and devices generations with ECG analysis modules.
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&

CardicManager®

To start, double-click on the icon of your CardioManager program, previously installed on your computer.

The software splash screen is then displayed.
During loading, all system modules and devices will be registered. On the first system run, the main database is also created.

A

© 3331 - Cros Smames Camv. 1O e
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User authentication
After initialization, the user and password are required to access the CardioSmart CS550.

The default values for the first access are:
User: cardios
Password: cardios

After logging in to the software, access the User Registration to create a user and change the default user password
as a security measure.



CardioSmart CS550

@ CardioManager®

Bam Edit Dgtabase Seftings View Help

1@ E ¥ ESmT

User authentication

NUM

27/06/2019 1347
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2.1. USER LICENSE ACTIVATION

In the first use of the software or after the license expiration, you will be required to activate the user software license. The li-
cense will be made available to you upon purchase through an authorized dealer.

Enter the license number you received and click Activate.

License Status *

Licenze [dentification

Serial Mumber: ||

Dffline license remaining time: |invalid license

Cars

Upon successful activation, CardioSmart CS550 will check if any exam code generator is already configured. If it exists, it will be
used by the software, otherwise the Exam Code Generator setup screen will be displayed.

2.2. EXAM CODE GENERATOR

The CardioSmart CS550 software uses the Exam ID to identify the exams registers. The Exam ID consists of 3 letters prefix, dash
"-" followed by 5 digits.

The exam code prefix will be automatically set by the software license, but you will be able to configure the exam code number-
ing.

Setup Exam Code Generator *

Configure the numerical sequence of your exams.

Enter the number of your next exam in the box below.
We recommend that you check the number safely to avoid repetition with previously
performed exams.

Type the number of the next exam: X0A -

Select a folder to import or create a new record on the network: (optional)

[11 am aware that choosing & wrong number can cause duplicate exam codes and cause
the loss or permutation of exams.
Thus, I exempt Cardios from any responsibility for choosing this value,

&

OK Cancel

Set the sequential number of the next exam in the format: ANNNN, where [A] may be used with alphanumeric characters (A..Z
and 0..9), and [N] in numeric format 0..9 which will be auto-incremented as used.

Check the option "l am aware that choosing a wrong number can cause duplicate exam codes and cause the loss or permutation
of exams. Thus, | exempt Cardios from any responsibility for choosing this value." an click OK to proceed.
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Network Exam Code Configuration

It is possible to share the Exam Code Generator with others computers in a network, keeping the sequential numbering among
them.

This mode should only be selected if your internal network has the following char-
acteristics:

- Dedicated server;

- Network shared folder;

- Workstations configured.

Click in the search button on "Select a folder to import ...":

Setup Exam Code Generator *

Configure the numerical sequence of your exams.

Enter the number of your next exam in the box below.
We recommend that you check the number safely to avoid repetition with previously
performed exams.

Type the number of the next exam: ¥0A -

Select a folder to import or create a new record on the network: (optional)

| ==

[11 am aware that cheosing a wreng number can cause duplicate exam codes and cause
the loss or permutation of exams.
Thug, I exempt Cardios from any responsibility for choosing this value.

Ey

OK Cancel

Browse to the network folder where you want to create or there is already a register to be used.

Browse for Folder *

Local Disk (C:) -
Local Disk {(D:)
USE Drive (E:)
- PP
- QQ)
- R(R:)
SRECYCLE.BIN
Exam Code Generator

System Volume Information
- 5 (5)
- T(T) v

Check the option "l am aware that choosing a wrong number can cause duplicate exam codes and cause the loss or permutation
of exams. Thus, | exempt Cardios from any responsibility for choosing this value." an click OK to proceed.
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Setup Exam Code Generator !

Configure the numerical sequence of your exams.

Enter the number of your next exam in the box below.
We recommend that you chedk the number safely to avoid repetition with previously
performed exams.

Type the number of the next exam: X0A - | ooooi

Select a folder to import or create a new record on the network: (optional)

| R:\Exam Code Generatorl I@"

[+11 am aware that choosing & wrong number can cause duplicate exam codes and cause |
ithe loss or permutation of exams. i
Th i

If there is a "Record.guc" file previously created in the selected folder, you can choose to use it by clicking "Yes", or to create
and overwriting it with a new one pressing "No", click "Cancel" to return to previous screen.

CardioManager® >

There is a counter record in the selected folder, use the
! record?

Yes - Use existing

Mo - Overwrite with new

Yes Mo Cancel

If this exam prefix was previously used, or if this register is used on a network share, check the exam number care-
fully to avoid repeating with previous exams.
Cardio Sistemas is not responsible for the incorrect use of the Exam Code Generator configuration.

The main screen consists of a menu bar, the desktop, a toolbar, and the status bar.

Exam Edit Database 5Settings View Help

The menu bar displays commands for general software operations with files and data. When there are no open exams, the avail-
able options are [Exam], [Edit], [Registrations], [Settings], [Display], and Help.

Immediately below the menu bar, there is the toolbar. The toolbar has a collection of commonly used commands. For example,
the first button in the figure is equivalent to click on the [Exams] and [New] menu, making the use of mouse much faster.

I OQE &

At the bottom, there is the status bar, which displays information on the operation being performed, and informs the date and
time.
[Press [F1] for help MUM 5/23/2018  11:55

3.1. EXAM
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Within the [Exam] window, there are the following tools:
@ CardieManager® |

EuamlEdil Database Settings View Help
L Mew.. Chrl+M
& Open.. Ctrl+A

@ Import...

% Export...
/’ Delete...

[New]
It will open a window with a module to be selected.

1 13W-00791
2237-00284
3368-06270
414L-0M21
512B-10094
6 510-00041
7 387-13060

(3 Exit Alt+F4

It is possible to program the device with the exam requested by the physician for installation in the patient, by selecting one of
the modules below:

Select a Module to Open w | ® Holter analyzer module: Holter exams (24, 48 and 72 hours).

& m——
Halter Analysiz

Thiz module allows you to analyze 24 h Holter ECG data.

[Open]
Displays the list of patients’ names whose exams can be analyzed, or whose devices have been prepared in the system and will

subsequently be transferred to CardioSmart CS550 after the recording. (See Chapter on Exam preparation).
[Import exams]
Used to import exams received in the Cardionet (module for exam reception and transmission via internet), from flash drives,

CDs, DVDs, or other media types (.xcm files).

[Export exams]
It allows transferring exams (.xcm file) to flash drives, DVDs, HDs, or other compatible media.

[Delete exams]
The software has an exam storage limit (999), which is independent of the computer's capacity. After the backup is performed,

the exams should be erased from the software.

3.2. EDIT

3 CardicManager®

Exam Ed'|t|Daiahase Settings  View Help

|
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Sentences Bank

Page54

The software provides a bank of sentences to be used on the reports. It is possible, however, to interact with this bank of sen-
tences by aggregating information, adding new sentences, deleting existing sentences, or even creating a custom bank of sen-

tences.

Sentence Manager

Close

% [ITo add new sentences just click on
[Add] and enter the information you
E dit want.

Add

Delete

Edit Sentence

Mame: 1-BHYTHM

Sentence:

X

-Sinus Rhythm
HR Minimum «Beats. HRMin HeartRate» «Beats. HRMin.Dates|

Topic “ariable
- dwaHR twvgHR

I;Hﬂin HR epizode HRMin
- HeartF ate
Date

Inzert Field

2
7~

Cancel

When creating sentences, it is also possible to
automatically insert some numeric values
from the exam.

To use this tool, just open the desired field, select the sentence, and double click on the corresponding item.

NOTE: The “name” field should be prepared by the user. It is advisable to be easy to remember.

3.3. DATABASE
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Examn Edit Database Settings View Help

Analysts... &
-] @ Doctaors... = i -

Patients...

o A2

Substances/Drugs...

Activities...
Symptoms...

Diagnosis...
Restore/Fix DB

Analysts

This table lists all the Analyst Physicians data, such as name, CRM (Medical registration), clinic name, and address. This infor-
mation is especially useful when there are several physicians performing exams reports. Data such as the analyst physician's
name and ID are also printed on the report page. There is the possibility of linking the scanned signature to the analyst physi-
cian's name.

Doctors
This table lists all Physicians data, such as name, clinic, and address. This information is especially useful when providing services
to others.

Patients
This table lists all patient data, such as name, address, age, weight, height, etc.

Substances/Drugs
The software provides a database of substances that can be related to patients, facilitating the medications administration con-
trol*.

Activities
This register stores the activities reported by patients in the patient's diary. Some optional modules can make use of these *
records.

Symptoms
In this register are stored references to the symptoms described by the patients in the patient's diary. Some optional modules
can make use of these * records.

Diagnosis
As in the registers of symptoms and activities, here are stored references to the diagnoses assigned by the analyst physician.
Some optional modules can make use of these * records.

Users
List of software users.

* These data can be previously registered or stored automatically during the editing of an exam (activities, symptoms, and diag-
nostics).

3.3.1. EDITING DATA

In general, you can include, change, and delete software records. The records that can be edited are as follows: Patients, Refer-
ring Physicians, Analyst Physicians, Medications, Activities, Symptoms, Diagnoses, and Users.

There is, however, a limitation on the possibility of excluding data from the registers. In order to maintain the database records
integrity, the exclusion of a patient, for example, who has tests related to it, will result in the exclusion of ALL exams related to
that record. This is done so that an exam is not allowed without the corresponding patient registration, which would cause a
records integrity loss (it would be something like an account in a bank without any related accountant).

Therefore, caution is required when deleting data from the software so that other records related to that data are not also ex-
cluded. In any delete operation where related records exist, the software will inform you that those records will be deleted, and
you will be prompted to confirm the operation before completing it. Once confirmed, the operation is irreversible.
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3.4.SETTINGS

In this tool, we have the system settings, according to which the exams that are inserted in CardioSmart CS550 will be analyzed.
This setting is general, that is, it will be valid for all exams.

The user acquires the analysis software with a previous configuration. However, if there is a desire or need to change this set-
ting, according to the standards used in the institution where you work, or according to parameters the user considers ideal to
work, this is possible for most of them.

It is worth remembering that any changed general configuration will only be valid for the exams that are inserted in the program
from that moment. The existing exams will retain the configuration used at the time they were transferred to the software.

3.4.1. SYSTEM

There are two levels of the CardioSmart CS550 analysis components configuration:

1. "Global or General" type ([System Setup]): which determines the default values to be used in new exams

2. “Local” ([Configure Reanalysis]) type: which only applies to the open exam. This setting will work directly on items such as
Apnea and Atrial Fibrillation, for example.

3.4.1.1. GLOBAL SETTINGS
On the System Configuration page, the values and settings chosen are applied to all new exams that are created on the system.

-
- CardioManager®

Exam Edit Database Settings View Help

| _ s B £ 2

The global settings are accessible through the main menu by clicking on the [Settings] option and selecting [System], when no
exam is open.

Below the configuration window.

System Setup x

General

EE}J;.I"EN " Language Patient data
arce Englsh (US) Show field: Smoker
CardioSmart
- Devices Next Exam ID

Exam Code /
Serial Counter:
[x0A-00001 | FOptions §
Exam Mumeration Palicy * Clinical Manager Integration
@® Same 25 |0 [ Show integration import eptions screen

(") Global and custom format
() Modular context / custom format

Update
Chech: Weeldy A

QK Cancel Apply Help

Global settings act on items such as:



CardioSmart CS550 Page57

1. Report

2. CardioSmart

3. HRV

4. Apnea

5. Atrial Fibrillation

6. HR Turbulence, as we will see next

NOTE: Global settings are only available when there is no open exam in the system. These settings affect only the new
exams that will be created after the changes.

13.4.1.2. GENERAL

The general software configuration.

System Setup X
General
EEF":I"EN Language Patient data
et
ar ?0 Englizh {US) Show field: Smoker
CardioSmart
- Devices Next Exam ID
Exam Code /
Serial Counter:
[x0A-00001 | FOptions §
Exam Mumeration Policy = Clinical Manager Integration
@® Same as 1D [ Show integration impart options screen
(O Global and custom format
(7 Modular context / custom format
Update
Check: Weeldy ~
QK Cancel Apply Help
Language

Display the current software language.

Next Exam ID

This field informs the next Exam ID that will be created.

To change the sequence or to create/choose a record in a network folder, click on the options button and follow the same in-
structions as the topic "Exam Code Generator" in the "Initializing the Software" chapter.

Exam Numeration Policy

The exam number is a sequence that can be customized by the user.

Same as ID - generates the exam number same as Exam ID;

Global and custom format - You can customize it and it will be auto incremented for all kinds of exam.

Modular context / custom format - You can customize it and it will be auto incremented for each kind of exam, for instance
Holter and Event exams can have different numbering.

Update
Configure the software update checking period: Always, Weekly, Monthly, Never.

Patient data
Enable/disable the patient smoker input display.

Clinical Manager Integration
It is possible to enable some custom data integration with external sources. Contact our sales representative for more infor-
mation.
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13.4.1.3. REPORT
Divided in:

Printing Options

In this item should be marked what you want to print.

The printing configuration will be valid for all exams; however, as we will see in another chapter, this configuration can be
changed individually according to the need of the exam analyzed.

In addition to the configuration of what the user wants to print (see some items below), this window has items such as HR varia-
bility in time and frequency domain, forms report, and 24-hour chart (with option to select for printing items such as HR, ven-

triculars, supraventriculars, C1, C2, and C3 ST, ventricular captures, etc.).
System Setup X

-~ General Report
i Repart Print Cuaity -
i Exportation [r ~ Bpand >
CardioSmart High Quality Output I—I
Devices Page Numbers
O Lower Battom Margin
i+ Reduced Layout interspacing © Emrs:
< i > Window
Cardiohzt System Folder On the Expand screen, to the right, you can see more
|C:\Users\Public\ Documents'\Cardios\Reports\ |or| Fomat: o items within the print options
Print Header
~ Add...
Edit
Remave
Use requester
v Dheader

“ NOTE: These settings will affect only a new exam procedure

Cancel Apply Help

The "Number Pages" and "Include total pages" options should be checked to allow the report pages to be numbered
sequentially, starting counting from the Cover Sheet, and including the total Pages in the footer.
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Envelope Window...

You can enter some text on the exam cover preceding the cover sheet.

CardioNet System Folder

* NOTE: These settings will affect only 3 new exam procedure

System Setup
- General Report
-~ Report Print Qualty *
Exportation [r A Expand 5>
CardioSmart High Quality Output
Devices Page Numbers
O Lower Battom Margin
-+ O Reduced Layout interspacing v Envelope
< i 5 Window
CardioMet System Folder
|C:\Users'\Public\ Documents' Cardios \Reports\ | &r| Fomat: [pef
~ Add
Edit...
Remove
Use requester
v a header

Cancel Fopy Help

Print Header

System Setup
- General Report
Report

Exportation
CardioSmart
Devices

O Lower Bottom Margin

Expand >>

i Reduced Layout interspacing © Envelope
< i > Window...
CardioMet System Folder
‘C:\Llsers\Pubhc\Ducumemz\Card\os\Hepons\ |ﬁ| Format: | pdf
Prirt Header
~ Add...
Edit
Remove
Use requester
< o header

MNOTE: These settings will affect only 3 new exam procedure

oo | [ ||
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A folder is displayed in which the reports sent in PDF
format will be stored if the CardioNet Server System is
used.

It is possible to create a bank of headers for the clinics
that send exams for appraisal and want to receive their
reports with their own headers, as well as logos.

23.4.1.4. EXPORTING REPORT DATA

System Setup

Exportation
Dictionary
Current exportation type:

Maone
[+ CardioSmart

-- Devices Options

[ Include human viewing

(®) Data exportation & POF report

Data exportation onlby
() PDF report only

CardioMet System — Report Exportation {pk’ package)
O view data

] Aways show expartation options dialog

Cancel

Apply Help

Tool available for exporting files in XML format. Contact Cardios for details on using this option.
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13.4.1.5. CARDIONET

This section describes the configurations screens for the CardioNet module.

3.4.1.5.1. INTERNET CONNECTION

It is one of the most important CardioNet configuration, where the data is designated by the analysis service provider.

This area allows the configuration of a "portfolio" of Internet addresses, from servers where the exams and reports will be
stored (or "hosted") until the analysis service will download them into the system.

System Setup %
- General Internet Connection
-~ Report i Intemet Address Catalog
- Exportation o et add o
- CardioNet pen Intemet addresses catalog: Catalog...
Intern = Connectmn To import another catalog, click here: Import...
Folder Locations
Internet Log
Analyst Record
Diary of Patient Connection Evaluation
Header Edlt_ Default Provider: |cardionet cardios.com br/cnet/servers/|  Upload: I:I kB/s
General Settings
[+ CardioSmart -
@~ Devices Intizte! Download: I:Ikgfrs

Auto refresh remate list when connected

[IEnabled Every |10 = minutes ——

Concal | [ oy | [ b

Open Intemet addresses catalog: Catalog... An Internet address must be configured so that the system can receive and
= send files.

To set up an Internet address, click on the [Catalog ...] button, which will open the Internet address manager.

Initially, the system will display an empty window.
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Metwork Connections List *
Account Mame Type Account IP Address 1% Add...
ar Fievert!
[ Cloze

To start registering Internet addresses, click the [Add ...] button.

The system will display a window where we will enter information about the account being configured.

Metwork Connection ldentification Record !

Internet Address

Account Mame | |

Server | https: /cardionet. cardios. net |

Path | fonetfservers! |

Script: | fonethind |

Login | |

Password | |

Motific.ation
E - ail | |

[ E-tail transfer natification to: Thiz record

Analyst

Motes:

Account Name: The first field of the form corresponds to the Name by which the connection will be identified. It must be a
name through which the connection can easily be identified.

Server: The DNS name of the server to be used to send the files.

Path: The path where the files will be stored on the server. The default value is "/cnet/server/", in this path the folder desig-
nated by the service provider must be added.

Script: The path where the remote functions are located. The default value is "/cnet/bin/"
Account: The analysis service will assign you a "login" name, which must be configured in this area.
Password: The analysis service should assign you a password, which will be configured here.

E-mail: Associates an e-mail account with the configured Internet address. This address can be used by the system for automatic
message sending.

Notification: When enabled, the system automatically sends an email notifying you the file transfered to the Internet area.
The email address to which the notification will be sent, may be the same as the configured in the previous item, or the address
configured on the Analyst Tab.
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Note: Description or remarks regarding the account you are configuring.

To complete the account setup, click on the [OK] button.

All fields must be correctly filled for the proper functioning of the new account.

The configured account becomes part of a register.

Network Connections List X
Account Mame Type Account IP Address 1% Add..
=4 Properties
x Remaove
‘l' take default
oy Fievertl
» Cloze

We can manage this registry using the controls that are on the right side of the window, as described below:
Properties: Displays the account details, allowing you to change the connection data.

Remove: This control deletes the selected account. A confirmation window appears, prompting you to explicitly confirm the
record deletion.

Make Default: When you have multiple accounts configured on the system, one of them must be selected by default. Which will
initially be available in the connection control. To make a default account, select the desired record and click on the make de-
fault control.

Revert: This is a very handy control, which allows you to undo the last change made to the Internet connection register.
NOTE: The command only undoes the last change made. If more than one change has been made, the previous changes will be
lost.

Close: Close the address manager, returning to the settings window.

Connection Evaluation
After creating the internet connection, and selected one as default, you can perform a Download and Upload rate evaluation

using the "Connection Evaluation" feature.
Connection Evaluation

Default Provider: |cardionet.can:lic-s.ne‘t!cnet!servers!sen| Upload: |:|ka3

Initizte! Download: l:l kB/s
| |

Click the [Start] button to check the status of the default account.

Refresh List Option

To enable the automatic remote list updating of exams and reports after connecting to the desired account, check the "enable"
option in the "Automatically update remote list when connected" box. The refresh interval can be set every 10, 20 or 30
minutes.
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Auto refresh remote list when connected

[JEnabled Every 10 =  minutes

3.4.1.5.2. EXAM FOLDER

You may change the default folder of the exam files that will be used by the software.

Locate the folder in which you want to store the exam files in the directory tree. Once located, click on it, selecting it as shown in
the figure. The [Apply] button will be enabled after selecting the folder, click on it to make this default folder.

System Setup .
- General Exam Folder
... Report
epo . Export Exam
- Exportation

Select the local folder where the exportation files could be stored.

=- CardioMet
Internet Connection - | Poblico N
Folder Locations . Biblictecas
® Eam Folder Desktop
- Network Directories Documentos Publicos
Internet Log -1 Cardios
Analyst Record apxlmport.
Diary of Patient aprepositary
Header Edit L) Reoports
H . [ | Sigs
i General Settings Hyper-V
- CardioSmart Meus Videos
) : ]
- Devices H [T
Total exams in the folder: D
Version/Compilation 6.382 112 ~
Cancel Apply Help

The exams can also be exported to a shared network folder by simply selecting the folder on the local network.

There is also an exams counter at the bottom of the window that identifies the total number of files in the selected folder.

3.4.1.5.3. NETWORK DIRECTORIES

In this area we can configure a folder on the local network where we can transfer the exams that are downloaded to the system.
The CardioNet® module enables a local exam preparation and, afterward, transfers the recording files through a local network
to a shared folder. This folder can be located on the machine where the analysis system is located or where these files can be
collected over the network.

To select the shared folder on a network, click the Folder Configuration option and then Network Directory.
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System Setup X
- General Network Directories
~Report Windows Network Environment
[=-CardioNet
- Internet Connectior - ~
EJ Folder Locati = 9 This PC
;O er Locations B 3D Objects
Exam Foldz?r B Deskiop
- Network Directo £ Documents
- Internet Log 4 Downloads
- Analyst Record D Music
- Patient Diary H-j&= Pictures
- Header Edit B Videos
- General Settings 7 Local D?sk C)
r1-CardioSmart Ho 3 Local Disk ()
[-Devices -3 P (P)
- 5 Q(Q) v
|0:\
[ ] Notify when transferring exams
< >
Cancel Apply Help

Before selecting the folder on the network, it must be shared. Consult the network administrator and identify the
folder where the exams will be posted.

In the directory tree, select the shared folder.

Notify when transferring exams
There is also, at the foot of this configuration option, a control where, when an exam is sent to the designated folder, the sys-
tem sends an e-mail to the address configured in the Analyst Tab option.

If this option is checked, an email will be sent to the address configured on the Analyst Tab when sending a file to the desig-
nated network folder.

3.4.1.5.4. INTERNET LOG

This section allows the activity log files to be configured, useful for technical support in diagnosing problems with internet con-
nection.

You can configure two types of history:

- Events log;
- Internet log.
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System Setup X
- General Internet Log
.. Report
Epo i Events Log Configuration
- Exportation

. Accumulate events log in files,
= CardioMet Oseparated by dats.

Internet Connection

E‘ Folder Lecations ©$§.cummate svertslog n on= View
i ..Exam Folder
" Netwark Directories Intemet Log Configuration
.. (®) Restart Intemet events log when starting CardiaMet.
~ Analyst Record (O Always accumulate Intemet events history.
- Diary of Patient
- Header Edit Waming!
... General Settings The changes made on the fislds of the frame abowve wil

4. CardioSmart apply only in the next time this program starts.

- Devices

Support
| | Send by e-mail

Cancel Apply Help

The Event Log configuration is cumulative, but with different ways of writing the log file. We can record the log information in
files separated by date or perform the recording in the same file.

In the Internet Log Configuration, the history log file can be accumulated or overwritten. Preferably, we should keep the setting
in "Always accumulate internet events history", which allows, in case of problems, to have a list of all performed operations.

Although this configuration implies having a growing log file, we can easily diagnose operational problems through this archived
history.

Keep in mind that the settings applied above only take effect if the application is reinitialized.
In this window, we have an email address for technical support, to fill out this field it is necessary to contact the administrator of
the analysis service, then the [Send by email] button can be pressed.

The ability to send the history by email should only be used upon request from Customer Support Service.

Upon pressing the button, the internet history file will be attached to a message and sent to the configured address.

3.4.1.5.5. ANALYST RECORD

When configuring the CardioNet®, the analysis service that will receive the exams must already have been defined. To configure
the analysis service data, select the Analyst Tab option.
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System Setup x
- General Analyst Record
- Report ) Basic Data
- Exportation Name: | |
= CardioMet
Internet Connection Complementary Data
E| Folder Locations Climic:: | |
: Exam Folder Addr: | |
.. Network Directories
- Internet Log Compl.: | | 2 ||}DDD'D-'DDD |

Toun | sse | |
- Header Edit
.. General Settings MiD: I:I MID kind: l:l

[+- CardioSmart Nate: | |
- Devices

Communication Data
E-mail: | |

Tel.: | | Ea::| | Mobile: l:l
Cancel Apply Help

The data to fill in all the fields of the Analyst Sheet are provided by the analysis service administrator, so before config-
uring the fields, contact them and ask for all possible information.

The configuration of this data defines the service to which the exams will be routed. Fill in the form as completely as possible,
but only the name and clinic are mandatory.

3.4.1.5.6. DIARY OF PATIENT

The Patient Diary allows you to enter, in a specific area, the activities and symptoms reported by the patient during your exam.

In the Patient Diary setup option, we have the resources to manage an activity and symptom record, with controls for entering,
deleting, or modifying any of the records in the lists.

System Setup »
- General Diary of Patient
- Report o .
. Exportation Saved Activities _"I ;I il
= CardioMet ~

é----lntemet Connection
E| Folder Locations

- Bxam Folder

- Metwork Directeries
nternet Log

Analyst Record

Saved Symptoms _.—I ;I LI
i Header Edit

.. General Settings
- CardioSmart

- Devices

Cancel Apply Help

Inserting, Editing, and Deleting Records:
To insert, edit, or delete an activity in the registry, click on the corresponding buttons at the top of the window.



CardioSmart CS550

j Add

3.4.1.5.7. HEADER EDIT

A Edit

Page67

The Header Editor allows you to define the data and logo that will be printed in the patient diary header.

Select Edit Header to enter header text and logo as shown in the following figure.

System Setup

- (General
- Report
- Exportation
= CardioMet
Internet Connection
B Folder Locations
- Exam Folder

Internet Leg
Analyst Record
Diary of Patient
- General Settings
[~ CardioSmart

[+ Devices

- Metwork Directories

Header Edit

Header Text

Line 1

Line 2:

Line 3:

Line 4:

Logotype

Click over the marked area to
select a logotype file.

[INo loge

Cancel

Apply

Help

The header editor comes with a predefined data as default to exemplify how to insert header text.

To change it, simply select the lines and insert the new text.

To change the logo, click with the mouse on the logotype area and select the new image that will be part of the header.

The image to be used in the logo should be in the following format: BMP, PNG or JPG. The [No logo] option disable the logo

printing.

3.4.1.5.8. GENERAL SETTINGS
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System Setup X

.. General General Settings

- Report Fitter Requesting Physician prefix in remate list
- Exportation

[_J CardioMet Enable Fiter

Internet Connection Prefix list

Fplder Locations |dn[a}.dra dr* dr doutor doctor Default
Exam Folder
Metwork Directories
-Internet Log

-Analyst Record

- Diary of Patient
-Header Edit

- CardioSmart

- Devices

Use Defaults

Cancel Aoply Help

It is possible to filter some name prefix of the physician requester on the remote files listing by defining them in the "Prefix list"
input. It improves the sort mechanism to display the names in a better order.

3.4.1.6. CARDIOSMART CS550 - ARRHYTHMIAS PARAMETERS

System Setup X
- General CardioSmart
- Report . Arhythmia Settings * Automatic Examples *
- Exportation Tachycardia equal or above bpm Create Examples Auto A
=- CardioSmart ) Density Buto
.. ABPM Consensus Bradycardia below E bpm Channel 1 "
-Pacer ESV'e Prematurity: E % Channel 2 [w
-HRV Min. Pause Duration: 5 Channel 3 C4
-Apnea - X ECG Context Channel 2
Atial Fibrillation ST Settngs threshold values)
-HRT Depression: Isolated 4
Advanced Settings Blevation: 1 Paired 4
[#- Devices Episode Duration: 5 Tachycardia Ll
Bigeminy 2
rterval Between Egsodes:  [60 s
lzolated 4
Start Analysis after H Paired 4 W
Use Defaults
[ Review settings right after ECG upload
* NOTE: These settings will only apply to a new exam procedure
Cancel Apply Help

Values / parameters should be entered in which you want the system to analyze the exam.

For example:

Tachycardia: Above 120 bpm. The system will quantify the time the HR was around or above the set reference value for tachy-
cardia for 24 hours.

Bradycardia: Below 50 bpm. The system will quantify the time the HR was around or below the reference value set for bradycar-
dia for 24 hours.

ESVs prematurity: 20% is the sensitivity set for the system to quantify supraventricular arrhythmias based on the prematurity of
QRS complexes. (NN interval)
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Minimum Pause Duration: 2.0 seconds. The system will quantify, if any, all pauses that have been around or above 2.0 seconds.

ST Parameters (minimum values): The minimum values are inserted in which the software will interpret the ST segment behav-
ior so that it is quantified / valued.

Depression: 1 mm - the system will use preset parameters to quantify (if any) ST segment depression episodes.
Elevation: 3 mm - the system will use preset parameters to quantify (if any) ST segment elevation episodes.

Episode duration: 60s - the time each episode considered as ischemic should have, in order to be quantified as ST depression or
elevation.

Interval between episodes: 60s - the minimum interval between depression or elevation episodes that the exam should have, in
order to be considered as a depression or elevation episode.

Start analysis after: In the first 240s (4 min), the system will show the electrocardiograph signal, but will not identify the QRS.
These first 4 minutes were setup so the patient can adapt to the electrodes installation and the recording does not start with
interference.

Automatic examples: It is possible to configure the system to automatically select a predetermined number by the user, of ex-
amples of ventricular / supraventricular arrhythmias / bradycardia / tachycardia / ST depression / ST elevation / patient and ran-
dom events. These tracings will be selected by the software automatically and demonstrated in the “Examples” item.

It is important to note that even when the system selects the number of examples pre programmed automatically, it is possible
to insert other examples, or to delete as many tracings as are required or desired by the user.

NOTE: These settings are general, that is, all the exams entered into the system will be analyzed by the software ac-
cording to the desired parameters. Any changes you make to this setting will only be applied to the new exams. It is
further emphasized that, if necessary, it is possible to change this configuration individually according to the case being

analyzed.
3.4.1.6.1. ABPM CONSENSUS
System Setup *
.. General ABPM Consensus
E‘:p D: . Total Pwake Aslesp
-~ Btportation ) . ) ) ) - - . )
& CardioSmart Systolic  Diastolic Systalic  Diastolic Systolic  Diastolic
e Nomal Values 0 |0 | [135 |[ss | [ | |
P {mmHg)
acer
= HRV BP Asleep Dipping
: 10 10
" Time Analysi 2l
FFT .
] N Pressureload(%) [0 [[s0 | [ |[@ | [@ [ ]
Auto-Regressive
.. Apnea
Standard
.. Atrial Fibrillation & Deviation fmHa) iz g | B o |
. HRT
... Advanced Settings Maoming Period: min Pressure Graphic: | Highlight hypetension
=- Devices
- 50 Reader
- Infrared
- CompactFlash Memory Defautt Val
lefault Values
< >
Cancel Apply Help

The software is configured according to the 7th BRAZILIAN DIRECTOR OF BLOOD HYPERTENSION of SBC (Brazilian Society of Car-
diology). However, the values used can be changed, and the analyst physician will be in charge of the configuration as desired. It
is worth noting that both "pressure loading" and "standard deviation" are not determined by consensus but can be quantified in
this item.
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3.4.1.6.2. PACEMAKER

The Pacer module was developed to analyze recordings of patients with pacemaker who underwent Holter exams, allowing
greater precision and agility in the diagnoses of these exams.

Systemn Setup *
- General Pacer
- Report Pacer Frequency (bpm) Interval Thresholds (in ms)
- Exportation i Max

Min
VR [0 ]

As ez Vs |100 220
340

=~ CardioSmart HR:

- 8BPM Consensus

Hysteresiz HR:

s >R 120
WC Form Similarity ing: 100
ve max Blanking: -
Subtitles: R - R point Use
. As - Arial spike Defautts

Vs - Ventricular spike

[+~ Devices

Cancel Apply Help

There are pre programmed values for analysis and refer to baseline HR, HR in hysteresis, similarity in VC form, ventricular cap-
ture (that is, it is possible that the system identifies more pacemaker-like heartbeats by changing sensitivity in the similarity).
There are also limits for the intervals (in ms).
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3.4.1.6.3.

HEART RATE VARIABILITY - HRV

The HR variability tool already has preprogrammed values in its configuration. The HR variability analysis module allows a com-

plete RR variability analysis, with configurable time domain and frequency parameters.

System Setup

- General

- Report

.- Exportation

= CardicSmart

- ABPM Consensus
. Pacer

- HRV

e Analy

----- Auto-Regressive
. Apnea
. Atrial Fibrillation
- HRT
- Advanced Settings
- Devices

Time Analysis

Tachogram Generation
Schedules

Awake:  from to

Segment Attributes
Maximum Length: 05:01

Minimum Length:

Tachogram Interval w

NN Filter Attributes

Process:

Type: Cubic "Spline” ~

Max. Comection Factor: IEI %

O Reposition imegular
isolated beats

Use Defaults

Frequency Domain
Frequency Ranges

Use Defaults
Cancel Apply Help
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3.4.1.6.4. APNEA

This CardioSmart CS550 analysis component is intended for the processing, evaluation and visualization of heart rate variation
(HRV) that occurs during episodes suggestive of obstructive sleep apnea and/or hypopnea (OSA or OSAH).
It can be set to "Global" or "Local".

System Setup *
... General Apnea
- Report Tachogram Settings General
- Exportation Minutes per strip: 10 min ~ EC(G bar coupled to tachogram
= CardioSmart T =
N of strips + | Duration (hhemm): |01:00 Automatic analysis records
ABPM Consensus - U deletion allowed
Ei;;r Analysis Configuration
- Lump apnea )
intervals urtil: 2min 305 e
.. Atrial Fibrillation Reposttion imegular isclated beats
- HRT
- Advanced Settings Sleep: from 00:00 | to 0200 ] 24h
= Devices
- 50 Reader
- Infrared
- CompactFlash Memory
Restore Defaults
< >
Cancel Apply Help

3.4.1.6.4.1. TACHOGRAM SETTINGS

T§°h°9fam 53_“‘“95 In the tachogram settings, we can establish the duration, in minutes, of each range dis-
Minutes per strip: 10 min e played, in addition to the number of ranges we want to see.

N* of strips & = Duration (hh:mm):

10 min ~| The duration of each tachogram range can be set from 5 minutes to 2 hours, with the default value being 10
5 min minutes per range.

15 min
20 min
30 min
45 min
1 hour
2 hours

N of strips E :

Duration {rhmm): By determining the duration of each range and the number of ranges to be displayed, we set the tacho-

gram temporal range.
The configuration window displays, in the lower right portion, the displayed period “duration”.

The number of ranges to be displayed can be set between 1 and 12, through the corresponding control.

3.4.1.6.4.2. ANALYSIS SETTINGS

Analysis Configuration The analysis settings act on the algorithm behavior of apnea assessment.

Lump apnea
intervals urtil:

Reposition imegular isolated beats

2min 30 s -

Sleep: from 00:00 to | 08:00 [ 24h
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2min 30s ~|  "Agglutination of Intervals" determines how the algorithm will segment or not the apnea episodes de-

0 mm tected. By default, episodes less than 2 minutes and 30 seconds apart will be considered as a single epi-
min 3 . . . . . .

sode. This setting allows you to use a longer interval for agglutination (up to 4 minutes and 10 seconds) or

even to determine the non-agglutination of "temporally close" ("do not join") episodes.

Reposition imegular isolated beats The "Repositioning isolated irregular heartbeats" control allows the system, under certain

conditions, to move arrhythmic heartbeats over time, which tend to subdivide or impair the detection of apnea episodes.
Keeping this control active, the system redistributes these heartbeats and "rebuilds" the ECG interval with synthetic heart-beats
replacing the irregular ones, generating a tachogram with less disturbances. In this way, a more adequate heart rate behavior
evaluation is allowed from the point of view of the apnea analysis. By default, this control is kept alive.

The system also has a configurator to determine the sleep period, in which episodes sug-
gestive of apnea/hypopnea will be considered.

This period, by default, is set between 00:00 and 08:00 hours, and may be changed according to the needs of the exam.

The system can also be setup to analyze and consider any episodes that fit the patterns suggestive of apnea / hypopnea over the
entire exam duration. To do this, select the “24h” option.

Sleep: from 00:00 to |08:00 [ 24n

3.4.1.6.4.3. GENERAL SETTINGS

In this configurator section, we have two controls. The first one related to navigation in the exam context and the second re-
lated to the table of episodes.

General The [Toggle ECG Control to Tachogram] control enables navigation through the Tachogram and

ECG bar coupled to tachogram ECG context to be integrated. That is, by clicking on any specific point in the ECG context, the

[ Automatic analysis records tachogram will display the corresponding time. Similarly, when you click on an episode in the
deletion allowed table or move the tachogram (via the vertical scroll bar), the ECG context is shifted to the corre-

sponding time.

NOTE: Regardless of the "Toggle ECG control to the tachogram" control state when the operator toggles the selection
between table entries, the ECG bar is always positioned for one minute before the apnea episode onset.

The [Automatic analysis records deletion allowed] control allows the user to delete any episodes automatically detected by the
system directly in the table. By default, this setting is disabled. This is extremely useful to eliminate false positives that may have
been inserted into the table.

Restore Defaults To reset all the controls according to the original settings, just click on the corresponding button.
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3.4.1.6.5. ATRIAL FIBRILLATION

It is possible for the user to preset the atrial fibrillation software with a standard that he or she considers ideal for working. In

this configuration, all exams transferred and/or imported into the software will be analyzed with the atrial fibrillation compo-
nent activated.

.. Time Analysis
FFT
.. Auto-Regressive

. Apnea

|
. HRT

- Advanced Settings
- Devices

[ Activate Atral Fibrillation plug-n

Lump Atrial Fibrillation

intervals until: 1 min o

Cancsl

insertion

[ Histogram log scale

Restore Defaults

Ppply Help

System Setup .
- General Atrial Fibrillation
- Report
- Exportation Tachogram Settings General
= CardioSmart Minutes per strip: 2 hours ~ EC(G bar coupled to tachogram
- ABPM Consensus : :
12 [= : 74 Putomatic analysis records
.. Pacer Num. of |: z Duration frm): deletion allowed
= HRV Analysis Corfiguration O Block low typicity manual interval

NOTE: This configuration will be validated from the moment of the configuration made by the user and will only affect

new exams.

It is also possible for the user to do this configuration individually whenever he/she wishes, but this can be done only with the

open exam (recommended).

3.4.1.6.5.1. CONFIGURING THE SYSTEM GLOBALLY

Select [Atrial Fibrillation]

This screen will be opened, which configuration to be performed by the user, as already mentioned, will affect all the exams

imported and/or transferred from the moment of configuration onwards.
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System Setup -

- General Atrial Fibrillation
. Report
- Exportation Tachogram Settings General
=- CardioSmart Minutes per strip: 2 hours w ECGG bar coupled to tachogram
- ABPM Caonsensus : :
12 = ; [ 24 Automatic analysis recaords
- Pacer Num. of I: z Duration th:m: deletion allowed
=N "!RV Analysis Corfiguration Block low typicity manual interval
i Time Analysis insertion

[ Activate Atral Fibrillation plug-n

Lump Atrial Fibrillation
intervals urtil:

[ Histogram log scale
Auto-Regressive 1 min B

- Apnea

o Atrial Fibrillation

.. HET
- Advanced Settings
- Devices

Restore Defaults

Cancel Ppply Help

GENERAL FIELD SETTING

Analysis Corfiguration In order to set this software automatically it is necessary to select the item [Analysis

[ Activate Atrial Fibrilition plug-n Settings], [Activate Atrial Fibrillation component]

Lump Atrial Fibrillation

intervals until: 1 min e

Agglutinating intervals between fibrillations

It means that the user can determine at which distance (time) between one episode and another it will be possible to join atrial
fibrillation events.

General Attach ECG bar to the Tachogram
ECT bar coupled to tachogram It means, as previously mentioned, that all points detected by the software represented in the
[ Automatic analysis records tachogram when selected by the user will be demonstrated electrocardiographically at the

deletion allowed bottom in the corresponding period.

_Block_ low typicity manual interval
insertion

Histogram log scale

Allow removal of automatic review records

It will allow the user to remove episodes that he/she considers not to be atrial fibrillation even in episodes that have been auto-
matically detected by the system.

Block Manual insertion of low typicality intervals

The user can leave this item enabled whose function is to not allow the insertion of events the software considers (through the
NN intervals distribution) as of low typicality.

Logarithmic scale
It is related to the display scale in the table / histogram item.

CONFIGURATION STEPS

The atrial fibrillation program main characteristic is the possibility of visualization and analysis of the RR intervals, automatically
selecting suggestive periods of the atrial fibrillation behavior.
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Tachogram Settings
Minutes per strip: 2 hours ~

Mum. of IE = Duration {rum):| 24

00

These intervals are observed in a tachogram, which provides graphical observation in time relation.

101001 160 ~

(h} L I [bpm}

Il I "‘#*‘ ”I I'““H '*'Jm‘ ‘ H “ “’ . w ‘h" T T T T J\n'_\l\._lﬂ T L . oy y 2 TBG

11:10:01 160
12:10:01 160
13:10:01 160
14:10:01 160
15:10:01 160
16:10:01 160
17:10:01 160
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1&10:01 160
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00:00 00:05 00:10 00:15 00:20 00:25 00:30 00:35 00:40 00:45 00:50 00:55 01 :80 W

N* of strips: : Duration: 12:00:00

-
=]
c
{

Minutes per strip:

All items are configurable.

They are identified in the program as Minutes per range.

This configuration can be done globally, that is, default on the system or individual with the open exam.
The standard configuration prepared indicates 12 rows of 2 hours each, allowing the tachogram direct observation of the 24
hours exam.

Minutes per strip: |2 hours | N® of strips: =1 Duration: 24:00:00
—————{5 min
10 min
|15 min
20 min

30 min
45 min
1 hour
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Restore Defaults To restore all the controls according to the original configuration, just click on the corresponding but-
ton.

3.4.1.6.6. HRT - HEART RATE TURBULENCE

The System Setup dialog box has a screen for component specific configuration, which includes the following control tools:
¢ Edit boxes to set the beginning and end of the Wake Period

¢ Edit boxes to define the beginning and end of the Sleep Period

* The minimum number of normal heartbeats that should exist before PVC.

The Configure Reanalysis dialog box contains the same features

System Setup >
- General HRT
- Report
. Exportation Harariog:
- CardioSmart Vigilia:  de a
.. ABPM Conszensus Sano: de a
- Pacer
& HRV_ . Algorithm Settings
- Time Analysis Minimum MNormal Beat 5 [=
i FFT number before PVC: =
... Aute- Regressive
- Apnea
.. Atrial Fibrillation
-HRT
- Advanced Settings
- Devices
Restore Defaults
QK Cancel Apply Help
Restore Defaults To restore all the controls according to the original configuration, just click on the corresponding but-

ton.

3.4.1.6.7. ADVANCED SETTINGS

Location of ECG Files
Common Area (with network support)

“uon

Allocate “n” exams
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System Setup *
- General Advanced Settings
- Report Holter Exam Allocation

- Exportation
[=)- CardioSmart
- ABPM Consensus

- Pacer
- HRV Allocate Exams
i Time Analysis

FFT
i Auto-Regressive

. Apnea
- Atrial Fibrillation

. HRT

- Advanced Settings

& Devices 100 full disclosure files wil be used.

| ok || cancel || epk Help

In this field, you should enter the number of exams the program will store. The Cardios analysis system can hold up to 999 ex-
ams, regardless of the computer's capacity. It should be noted that working at full capacity is not recommended. The recom-
mendation is that 300 exams should be allocated as a safety margin.
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13.4.1.7. DEVICES

Device automatic detection that was inserted in the reader. To do this, just leave the reader card drive in automatic mode.

System Setup s
- General SD Reader
- Report
Exportati The "SD" should be connected to your PC through a
po. auen reader drive, usually a CompactFash drive or PCCard
=) CardioSmart bay. Windows will detect the card automatically when
.. ABPM Consensus you ingert it in the drive and then assign a drive letter
{usually E:).
- Pacer
= HRV "SD" Drive: <hitos pops
i Time Analysis

[The card will be automatically detected

FFT
\.. Auto-Regressive

- Apnea

- Atrial Fibrillation
. HRT

- Advanced Settings
=) Devices

- 50 Reader

- Infrared

- CompactFlash Memory

< >

Ok || Camcd || Aosly
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3.4.2. PRINTER SETTINGS

Window in which the printers installed on the computer appear.

Print Setup X
Printer
MName: L555 Series{Rede) - Properties...
Status: Ready

Type: EPSOMN L555 Series b
Where:  EPZ1EE2B:L555 SERIES ]
Comment:

Paper Orientation b
Size: Ad (210x 297 mm) w (®) Portrat

L
Source: | Alimentagdo traseira de w (O Landscape

Help Metwork... Cancel
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3.5. VIEW

View control for Toolbars and Status Bars
@' CardicManager®

Exarn Edit Database Settings View Help

o | | 2

3.6. HELP

Help topics: displays Help Online.
2 CardicManager®

Exam Edit Database 5Settings View Help

2 About CardioManager®...

_r “‘lgrill@ Elléll \{ E'Eé Contents F1
R

Page81
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4. PREPARING THE EXAM

4.1. PREPARING THE DEVICE

Open the CardioSmart CS550 program.
Connect the device through the USB cable with the computer.

Select [Exam], [New].
3 CardioManager®

Exam Edit Database Set
Ctrl+N

& Open... Ctrl+A

[Eﬂ Import...

[F Export...

(7 Delete...

{3 Exit Alt+Fd

A window with three icons will be opened. Select Holter analyzer and [OK]

bes

Select a Medule to Open

Cancel

Thiz module allows you to analyze 24 h Holter ECG data.
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A window will be opened to choose the recorder that will be used to perform the patient recording.

Select the CardioLight+ and click on [Next]

Create Exam - Select Recording Device

To create a new exam you will need to
supply a set of informations to the
module manager, shown graphically
right below.

The whole process iz done in three
distinct steps. The first collects device
specific information such as type and
device specific settings.

The second phase allows you to
choose patient and doctors while the
third, if supported, prepares the device
for the exam.

Phase 1:
» | Recording Device
Device Settings

Phase 2:
Patient
Exam Number
Doctor
Analyst

Phase 3:
Device Settings Download

Device  +

Cardio Light +2

< Back Next > Cancel Help
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The next step is to setup the recorder as requested in the medical order, that is, 24, 48 or 72 hours.

Create Exam - Select Device Settings

To create a new exam you will need to
supply a set of informations to the
madule manager, shown graphically
right below.

The whole process is done in three
distinct steps. The first collects device
specific information such as type and
device specffic settings.

The second phase allows you to
choose patient and doctors while the
third, if supported, prepares the device
for the exam.

Device Settings  «

Holter - 3 channels

Halter - 3 channels with RTC setting

Holter - 48 hours - 3 channels

Holter - 48 hours - 3 channels with RTC setting
Holter - 72 hours - 3 channels

Holter - 72 hours - 3 channels with RTC setting

Phase 1:
+ Recording Device
» | Device Settings
Phase 2:
Patient
Exam Number
Doctar Prepares CardioLight+®for a 3-channel Holter recording and Add
. set the Real Time Clock (RTC)
alyst Edit
Phase 3:
Device Settings Download Delete
< Back Next = Cancel Help

The clock setting should be selected if the recorder internal clock needs to be set.

Click on [Next].
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Create Exam - Select Patient

To create a new exam you will need to
supply a set of informations to the
module manager, shown graphically
right below.

The whole process iz done in three
distinct steps. The first collects device
specific information such as type and
device specific settings.

The second phase allows you to
chooge patient and doctors while the
third, if supported, prepares the device
for the exam.

Phase 1:
« Recording Device
« Device Settings

Patient:
Patient Sumame
FAP. MODULD SBC
Laura Silva
Paulo

Phase 2:
| Patient
Exam Number
Doctar
Analyst
Phase 3:
Device Settings Download Add | | Edit | | Delete |
| <Back |[ Net> | | cancel | | Hep

Window for choosing the patient previously registered, or for the patient's data insertion.
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If it is chosen to create a new patient, a screen will be opened in which the patient personal data as well as the medication in

use, if any, should be entered.

Add/Edit Patient

Main Infarmation

Mame: |Exame

Sex:

Clinical nfarmation

Perzonal Information

Birth date: | 26/03/1330

Last Mame: | Cardioz

Weight: kg  Height: m

Medication: Office BP:
M edication Dosiz | Posology From D ate/Time Spz | Dia | HR
» »
< > A
Address
Addr.: | | Tel.:| |Fax:|
Compl.:| | Mob| |
2P | | ciy | | Emait |
State: | | Eountr}l:| | Health F'Ian:|

Cancel
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After the patient inclusion, the system will return to the previous window with the name that has just been inserted highlighted.

Click on [Next].

Create Exam - Select Patient b4

To create a new exam you will needto  pgiart-
supply a set of informations to the

module manager, shown graphically
right below. Patiernt Sumame

The whole process is done in three ame Cardios
distinct steps. The first collects device FAP. MODULD SBC
specific information such as type and Laura

Sil
device specific settings. wa

Paule Souza
The second phase allows you to
choose patient and doctors while the
third, if supported, prepares the device
far the exam.

Phase 1:
« Recording Device
« Device Settings

Phase 2:
» | Patient
Exam Number
Doctor

Analyst

Phase 3:
Device Settings Download Add Edit Delete

= Back Mext = Cancel Help
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In this area, the exam number can be inserted referring to the patient whose device is being prepared. You can enter the num-
ber the customer wants, be it an internal control referring to Holter number, protocol number, etc. The system can automati-

cally generate numbering.

Click on [Next].

Create Examn - Exam Number

To create a new exam you will need to
supply a set of informations to the
module manager, shown graphically
right below.

The whole process iz done in three
distinct steps. The first collects device
specific information such as type and
device specific settings.

The second phase allows you to
choose patient and doctors while the
third, if supported, prepares the device
for the exam.

Phase 1:
« Recording Device
« Device Settings

Phase 2:
& Patient
- Exam Number
Doctor
Analyst

Phase 3:
Device Settings Download

CardiocManager® has already created a code forthis exam that uniquely
identifies it in the registered exams database. Notice that different exams
shall never have equal intemal codes.
The "Exam Mumber” figld, in tum, aims to offer an atemative numbering
option {apart from the intemal coding). customized by some services or
institutions.
Usually, the system fills in the "Exam Mumber" field with the same intemal
exam code. However, it is possible to use two other numbering forms,
independent from the intemal coding:
- The first way adopts any sequential numbering; commaon to
all exam types (as Holter, Events, ABPM, etc.);

- The second attemative offers a unique sequential
numbering for each system module.

The file accepts any characters in any formats, being that the numerical
part iz automatically incremented for each new exam. Please refer to the
user's manual for examples of atemative numbering.

Motice that the "Mumbering Settings" field below indicates how the
system numbering the exams. Use the [Modules] menu and the [System
Corfiguration] option to adjust it to your needs.

Exam Numbering Settings

Intermal Exam 1D: 12B8-00305

Exam Number: 1.28-0030:
Current Exam Mumber Policy: Same as Intemal 1D

< Back MNext = Cancel Help
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In this field, the referring physician name should be entered. If he/she is already registered, just select his/her name and [Next].

If the name is not already registered click on [New].

Create Exam - Select Doctor *

To create a new exam you will need to

supply a set of informations to the Doctor Clinic
module manager, shown graphically . )
izt Dr. Jose Luiz Cardios
The whole process is done in three Dr. José Silva Cardio Lida

distinct steps. The first collects device Dr. Watson
specific information such as type and
device specific settings.

The second phase allows youto
choose patient and doctors while the
third, if supported, prepares the device
for the exam.

Phase 1:
+ Recording Device
« Device Settings
Phase 2:
« Patient
& Exam Number
» | Doctor
Analyst

Phase 3:
Device Settings Download Add Edit Delete

< Back MNext > Cancel Help




CardioSmart CS550 Page90

In this field, the referring physician data should be entered.

Click on [OK].

Add/Edit Doctor *
I ain Info
Marne: | | 1D: | |
Other Info
ot | P —

|
address: | | tabile l:l
Cori | B
|
|

State: | |C0untr_l,l:|
Motes:
Header
Add...
of your practice Bl
Delete
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The system will return to the previous screen with the referring physician name already inserted in the registry, highlighted.

Create Exam - Select Doctor

To create a new exam you will need to
supply a set of informations to the
module manager, shown graphically
right below.

The whole process is done in three
distinct steps. The first collects davice
specific information such as type and
device specific settings.

The second phase allows you to
choose patient and doctors while the
third, if supported, prepares the device
far the exam.

Phase 1:
« Recording Device
« Device Settings

X

Phase 2:
« Patient
« Exam Number
| Doctor
Analyst
Phase 3:

Device Settings Download

Doctor  #

Dr. Jose Luiz
Dr. José Silva

Clinic:

Cardios
Cardio ltda

Dr. Watson

Cardiologist

Edit Delete

Mext = Cancel Help

Click on [Next].
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In this field, the Analyst Physician name should be selected or registered.

If the name is already registered click on it, otherwise click on [New].

Create Exam - Select Analyst

To create a new exam you will need ta
supply a set of informations to the
module manager, shown graphically
right below.

The whole process is done in three
distinct steps. The first collects device
specific information such as type and
device specific settings.

The second phase allows you to
choose patient and doctors while the
third, if supported, prepares the device
for the exam.

Phase 1:
« Recording Device
« Device Settings

Analyst

E

Dr. 5. Freud

Dr. Analista

Phase 2:
W Patient
& Exam Number
& Doctor
* | Analyst
Phase 3:
Device Settings Download Add Edit Delete
= Back Mext = Cancel Help
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The analyst physician data and CRM should be inserted.

Page93

In the signature field, the scanned signature can be inserted. This signature should have been previously saved in jpg, png or
bmp format. To associate it with the name, just click on the "Signature" box and select it in the folder where it was saved.

Add/Edit Analyst

Main Infa

X

MName: |Dr. Marcos Souza

10: gegaes

Additional Infa

Ty o ID:

Office: | | Tl |
Address: | | M abile: l:l
Compl: | | Fax l:l
ar. | | ity | | E-mait | |
State: | |E0untr_l,l: | |
Obs:
Sighature

[ Mot Signed

Cancel
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The system will return to the previous screen with the analyst physician name inserted in the registry, in highlight.

Click on [Next].

Create Exam - Select Analyst

To create a new exam you will need to
supply a set of informations to the
module manager, shown graphically
right below.

The whole process iz done in three
distinct steps. The first collects device
specific information such as type and
device specific settings.

The second phase allows you to
choose patient and doctors while the
third, if supported, prepares the device
for the exam.

Phase 1:
« Recording Device
« Device Settings

Phase 2:
« Patient
& Exam Number
& Doctor

| Analyst

Phase 3:
Device Settings Download

Analyst  ~

Dr. Analista

Dr. Marcos Souza

Dr. 5. Freud

Add Edit Delete

< Back Next > Cancel Help
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The final stage of the exam preparation for recording will be demonstrated.

On the right, it is possible to see the exam and recorder types, and whether the time has been set or not.

Click on [Finish].

Create Exam - Prepare Recording Device

To create a new exam you will need to
supply a set of informations to the
module manager, shown graphically
right below.

The whole process is done in three
distinct steps. The first collects device
specific information such as type and
device specffic settings.

The second phase allows you to
choose patient and doctors while the
third, if supported, prepares the device
for the exam.

Phase 1:

v Recording Device

v Device Settings
Phase 2:

v Patient

v Exam Number

v Doctor

v Analyst

Phase 3:
% | Device Settings Download

Click on [Next] to initiate the preparation of the selected devi
The operation will prepare it according to the following
configuration:

- Holter

- CardioLight+®

- Holter - 3 channels with RTC setting

[JiThe device already has an exam. | want to retrieve itk

< Back Cancel

i

ice.

Help
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If the clock setting (RTC) has been selected, the system will send a
message stating that it is important not to take more than 3 minutes
to initialize the device. This notice is issued only so that there is not
much discrepancy in the time recorded on the device and the effec-
tive start of the exam.

CardioManager® X

IMPORTAMNT: The device has been prepared with the clock

! setting option.
It is necessary to unplug the device from the computer, turn it
on and wait until it is initialized.
This will set the device clock to the current time on your
computer,

MNOTE: It is important not to take more than 3 minutes to do
that.

Click on [OK].

4.2. PATIENT'S DIARY

The screen with the patient's newly created data will be opened.

If you want, you can print the Patient's Diary using the system.
Just click on [Exam] [Print Patient's Diary].
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b CardicManager® - 12B-00305 - Exame Ca

Exam Edit Analysis Record Tables 5e

New... Ctri+N 7 é

I:E Open.. Ctrl+0Q =

= —
El“ Close

Exame
Print Patient Diary...

28
CardioMet System 4
Exportation 4

Report by E-Mail Ctrl+M

Diary model provided by the system for filling by the patient during the exam.
Diary of Patient

Exam Number Patient: Exam Exam ID

12B-00305 Exam Start Date: Thursday, August 16, 2018 12B-00305

14:43 Start of Recording

L= == B I =T LS I B S B SEI  o

-
=

[y
jury

-
=]

-
()

-
e

3

-
n

-
o

-
=1

-
[5=)

—
w

%]
=

;%)
jry

[
¥

%)
()

%)
Foy

5%
o

i8]
(=1}

]
=l

i8]
=]

COM7 - Carda Sistemas ConL. Ind. Lia - waww CArtioes.com br - All rights ressnsed - \Version & 383 compiiation 265

4.3. EXAM TRANSFER AFTER HOLTER RECORDING
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Exam Edit Database Sett

Il New... Ctrl+N
P over.cun |
& Import... X
O Bport.. Click on [Exam] [Open]
& Delete...
112B-00305
(3 Exit Alt+F4

A list of patients’ names that are registered with CardioSmart CS550 will be displayed. Select the patient's name to whom the
recording will be transferred and click on [OK].

# | Open Exam x
[#-Eventos Mumber # Diate Patig
& hiolter 00011 12/27/2008 411:00 PM Sher
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A screen with the patient's name will be opened.
Make sure the device containing the opened exam is already connected through the USB cable.
Click on [Record] [Transfer recording]

b CardicManager® - 12B-00303 - Exame Cardios

Exam Edit Analysis  Record Tables Settings View Window Help

g E g‘ Prepare Device... K:% R oy R ;_-}_a R ‘ %
_ @ ‘ @7 EE AT Lets Laxd | =i 5755 v < > =

{5 12B-00305 - Bame Irmport Full Disclosure...

Immediately the initial minutes of the exam will be demonstrated. At this point, the user can set the electrocardiograph signal
gains if he/she considers it necessary.

In the upper left corner, you can see three sliders that selected and dragged up or down, allow the signal gain to be changed, to
a greater or lesser extent.

B | Gain adjust for CardioLight O X

< >
27/12/2008 16:11:45 47 43 49 50 51 52 53 54 55 56 57 58 59120001 02 03 04 05 06 O7F 03 09 10 11 12

. E.25 mm/s; 2,5 mmdmy ak. Cancel

After verification click on [OK].

The exam data will be transferred to the analysis system.
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On the Gain Settings screen, a report can be printed after clicking [Print].

Page99

The report is generated with the Recording Device ID, Exam Number, Exam Code, Patient's Name, and Exam Date and Time.

Exam Number | Patient: P Code
I XO;\“-O‘(‘)"‘;OZ Exa:nndﬂe:mm1912:08:27 IXQMQJQZJ

wip

w1

5 3 L 5 L L4

,MWMMW

AR - Cardes Serturmen Ll ol Liow < sraw cantioe com e - AN night resmeved - Vi 8384
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During the transfer, three stages will occur through a progress bar:

Fieading Holter ECG data
- Holter Data Transfer

- CARDI

BE CAM System ®r

- CAM Analysis System

B . i

| Creating QRS seek Fle...

- - Creating search file and QRS.
CARDI

After the transfer of the ECG signal is completed, the system will display a menu (also called the Window Bar), located to the left
of the screen, to assist navigation between the review tools.

Sex M Weight: [50 Height: 1,50 smekee [

Ehone

Mobde
suate: fax

it

Slood Presiure:
DateTme |55 D b8 Motes
w0 [1200305  pate: [0HEBNT 101855,
At D Warcos Souza Heatin Puarc
[ Precs [F1] for help NUM BAT/2018 &38|

5. TOOLS WITH OPEN EXAM

5.1. EXAM
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s
Exam Edit Analysis Record Tal

MNew... Ctrl+N |
I:! QOpen... Ctl+0 |
7
Elﬂ Close

% Print Preview...
=2 Print... Ctrl+P
Print Patient Diary...

CardioMet System L4
Exportation 4
Repert by E-Mail Ctrl+M

112B-00303
2 64P-00789

(% Exit Alt+F4

Exam Edit Analysis Record Tables

Pagel01

Print Preview
It is possible to visualize how the exam will be at the time of printing and check the inserted
tracings with the reports. This item can be accessed directly on the screen through the icon

Print out
Print the exam at the analysis site.

Print Patient's Diary
Select when the exam was prepared with this option (according to the exam preparation
chapter)

Settings  View Window Hel CardioNet System
Report Only - Generate report file in pdf format to the CardioNet

New... Ctrl+MN 7 L-'_’g =, & = :
& Open.. Ctriv0 [ | == === - ‘L’é A~ folder.
4 g
Elﬂ Close

Report & Exportation

S Print... Ctrl+P
Print Patient Diary...

CardioMet Systemn ’

Exportation b
Report by E-Mail Ctrl+M

112B-00305
2 64P-D0789

(% Exit Alt+F4

Generates the report file in pdf combined with XML. (If the institu-
Exame Cardios tion does not have integration with XML this option is not necessary)

27

& Report Only Ctrl+R
Report & Exportation...

00000-000
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Export:

XML Export
Exam export standard for integration with hospital systems, which requires customer system preparation. Contact Cardios for
more details.

Exam Edit Analy:
LIl New..

@ Qpen..

5 Close

& Print Preview...

[E“é Print...

Print Patient Di E-Mail Report
4 pini o Return / sending of exams in pdf format via e-mail. Selecting the report option by e-mail opens a window with

the e-mail address field to fill in.
CardioMet Systt

Exportation
Report by E-M

112B-00305
2 64P-00789

(3 Exit

Examn Edit Analysis Record Tables Settings View Window Help

[
a

o A EEm e R cnees|d s ¥ HlE

&}’g Send =+l Address Book /& Save 1st recipient as default
Ta: ||
o] |

Subject: | Report from CardioManager®, patient: Exame Cardios, exam code 126-00305
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5.2. EDIT

Examn Edit Analysis Record Tables Settings View Window Help

@ E R B 2|crczes| e € > |HIELE

Start Time
Correct the starting time and exam date if necessary.

s

Exam  Edit Analysis Record Tables Settings Wiew

O Start Time... 58, E
L= ie”te”ce‘ Bank... _— = Bank of sentences
it... t o . .
[ <RFl! ;ef_o - o Ability to store sentences at any time by the user (as described
atien 18ry. ——

in previous chapter).
G Change Patient...

Change Referring Doctor... Report
E Change Analyst... Item accessed to select the sentences that will appear in the re-
port.

Patient's Diary
In the case of the exams received via the Internet (CardioNet) whose diary was filled in the clinic of origin, select this tool to
print the diary sent by the client. To print, just select Patient's Diary. A screen with four options will open. Select Print.

Change patient
Tool used when you want to correct or add some information regarding the patient data whose exam is being edited (possibility

of direct access on the screen).

Change Referring Physician
If it is necessary to insert a referring physician or modify some information (possibility of access right on the screen).

Change Analyst Physician
Enter the physician's name who will do the exam analysis (possibility of direct access on the screen).

5.3. ANALYSIS

5.3.1. SELECTIVE ANALYSIS

Analysis  Record Tables Settings View Wirltem selected when there is a need to individually change any preset settings in the set-

tings item quoted in the previous chapter.

Atrial Fibrillation...
v  On-the-Fly SVE's

Reanalyze...
Re-sync Mirror Files

Build Automatic Examples... Ctrl+5hift+E

The Analysis Configuration can be selected by the Operator through the Analysis -> Selective Analysis menu.
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The Analyst Physician is responsible for checking the selected Analysis Criteria in the Selective Analysis Configura-

tion.
Selective analysis x|
----- Selective Analysis Selective Analysis
Analysis Interval ST Parameters {threshold values)
(® Entire Recording:5/28 10:19:59 AM - %:12:59 AM ) =
— - Depression: 1.0 mm
(O Specified Interval: 05 L
to  |09/29/1708:12.59 A Bevation: == |mm b
Episode Duration: &0 5 L
Antythmia Parameters
] VE Prematurity: Episodes Interval: 60 5 L
SWE Prematurity: %
— 5T channels: 1 D
[ Tachycardia: above 120 bpm 20
[ Bradycardia: below |50 bpm
[ Min. Pause Duration: 210 3 3]
Cancel Apphy Help
Prematurity of SVESs

The configuration of supraventricular extrasystoles prematurity refers to the system sensitivity to quantify early heartbeats
based on NN cycles. This pre-established percentage of prematurity can be changed to interfere in both sensitivity and specific-
ity. For example: in cases of atrial fibrillation / atrial flutter observed during the 24-hour recording in which system quantifies
supraventricular extrasystoles (based on the irregularity of the RR intervals) it is possible to change the parameters from prema-
turity to 100% so that the system does not quantify heartbeats precocious.

Also regarding the supraventricular extrasystoles prematurity, the sensitivity can be increased or decreased, that is, if the ana-

lyst physician concludes that the supraventricular arrhythmias are a little underestimated, it is possible to numerically decrease
the prematurity percentage to increase the software sensitivity in quantifying supraventricular arrhythmias that have not been
SO precocious.

Tachycardias and Bradycardias
In this same window, it is possible to change parameters related to tachycardias or bradycardias in cases where greater specific-
ity in the patient's HR behavior is required.

Minimum pause time

In situations where the analyst does not want to quantify pauses around 2.0 seconds, it is possible to increase the parameter
value so that this quantification is not made. There is also the possibility of decreasing the pause parameter value to try to track
some event, such as, for example, AV block Grade Il block episodes or non-conducted ESV that did not cause pauses exceeding
2.0 seconds.

ST Parameters

It is possible to change the preset numerical values in the general setting to more or less, in order to change the software sensi-
tivity in the episode quantification of depression or ST segment elevation, depending on the case. Sometimes the system quanti-
fies episodes of depression or elevation of the ST segment by secondary factors and cannot be valued as ischemic events. For
example, in exams in which T waves are negative, or when the ST segment remains continuously or temporarily unbalanced by
some pathology (ventricular overload for example), changes in early ventricular re-polarization or even electrode positioning in
which the system has made this quantification.

NOTE: When any parameter is changed within the selective analysis item, there is no need for reanalysis of the
exam. Just click on OK and the software automatically takes over the changes made. The changes are not final. If the
analyst physician makes any changes and then wants to return the previous parameter value, it is possible to do so at
any time.



CardioSmart CS550 Pagel05

IMPORTANT: Any parameter changes that are made at that time will only affect the exam being analyzed (open). The
preset general settings for the other exams are retained.

5.3.2. ATRIAL FIBRILLATIONS

Analysis Record Tables Settings View WirlDis tool is used for exams that have atrial fibrillation / paroxysmal atrial flutter. Based on
Selective Analysis... the irregularity of the NN intervals the software will quantify supraventricular arrhythmia

| in the periods of atrial fibrillation / flutter (as already mentioned).
I|v On-the-Fly SVE's

Beanalyze...
Re-sync Mirror Files

Build Automatic Examples... Ctrl+Shift+E

To eliminate supraventricular arrhythmia during periods of atrial fibrillation / flutter and maintain them (if they occur) during
sinus rhythm, it will be necessary to inform the software at which time the supraventricular arrhythmia should not be quanti-
fied.

Atrial Fibrillation % | In the table presented, after the episodes are detected, the start time and the final
atrial fibrillation / flutter time are entered so that the system does not quantify su-
Start Time End Time praventricular arrhythmia at this time.
1000 o
Cancel

NOTE: This table will be used in systems that do not have the atrial fibrillation module (see corresponding chapter).

5.3.3. AUTOMATIC CONTEXT EDITING

Analysis | Record Tables Settings View Wir100l that helps the edition of the exam, mainly by the speed of analysis. You can leave this

Selective Analysis.. option selected or not. When selected, the previous and subsequent editing heartbeats
I Atrial Fibrillation... will also be automatically re-evaluated (interpreted) according to this new parameter, cor-
i rectin ible errors and increasing th f editing.
]v ecting possible errors and increasing the speed of editing
] Beanalyze...

Re-sync Mirror Files

I Build Automatic Examples... Ctrl+Shift+E

5.3.4. REANALYSIS

Analysis Record Tables Settings View WirTool that can be used in various situations according to the need of the exam in the pro-
Selective Analysis... cess of analysis.
Atrial Fibrillation...

1/ On-the-Fly SVE's

Re-sync Mirror Files

I Build Automatic Examples... Ctrl+5Shift+E
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Attention: in some situations, during the Reanalysis process, what has already been done in the edition of the exam is
lost. Therefore, if there is a need to reanalyze the exam, it is best to do it before any editing.

>

The Reanalysis Configuration can be selected by the Operator through the Analysis -> Reanalyze menu.

The Analyst Physician is responsible for checking the selected Analysis Criteria in the Reanalysis Configuration.

> P

Reanalyze Settings it

Analyzer

ABPM Normal Values

Start of the Recording Antythmia Limits
E?ir Start Time: Tachycardia  equal or above |120 bpm
Apnea Start Date: Bradycardia below |50 bpm
Atrial Fibrillation SVE Prematurity:
Filter Anelyzed Crannels Minimum Pause Time:
" HRT Channel 1 ’

Channel 2

= ST Limits {minimum values)
Channel 3

Depression:

Blevation:

Start Analysis after 240 [ Episode Duration:

Interval between Episodes:

Use Defaults

X

Concel | [ ooty

elp

Situations where the reanalysis tool is used:
In some exams, according to the need, in which one perceives that one of the analyzed channels has a lot of interference, it is

possible to reanalyze the exam, disregarding that channel. The channel omitted in the analysis will continue to appear in the
exam, but the system will not count the QRS of that channel.

NOTE: It is not possible to perform the reanalysis of the exam considering only the C3 channel. The system does not
analyze only that channel.

25.3.4.1. ABPM CLINICAL LIMITS

It is possible to modify some item of the clinical limits of ABPM according to the necessity.
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Reanalyze Settings >

ABPM Normal ¥alues F

ABPM Mermal Values

Time:
Pacer
Apnea Total Awake Asleep

Atrial Fibrillation
Systolic  Diastolic Systolic  Diastolic Systolic  Diastolic

HRT Mormal Values

----- fmi) E T B T R R N
(e P l
Peanes osd () [0 |0 | 0| ] ]|
% i (mmHa) 2 [ | [ [0 ]
Meming Period: min Pressure Graphic: | Highlight hypertension

Defautt Values

Cancel Foply Help

5.3.4.2. PACEMAKER

Reanalyze Settings d
- Analyzer Pacer :
ABPM Normal Values
Pacer Settings Intervals Threshold {in me)
Type: Mo Pacemaker v Min Max
Wy B 0 140
- |0 i - g0
trial Fibrillation HR: |60 Hysteresis HA: |6 b tes gy | 100 720
Filter VC Form Similary
; orm Simila - 120 340 |
.HRT i s |
Blanking 00 Use
Defautts L
i
|'|
[
|
™, | | ,;/_\ -
— /| r
il
Concel | [ Aoy | [ e

In exams in which the patient has an artificial electrical pacemaker.

After identifying the predominant mode of stimulation in the 24 hours of the Holter, it is necessary to use the reanalysis tool
informing which pacemaker type the patient is a carrier.

(See Pacemaker Module for details.)

15.3.4.3. HRV
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Reanalyze Settings *
- Analyzer Basic Parameters
-~ ABPM Normal Values Tachogram Generation Frequency Domain
- Pacer Schedules Frequency Ranges

asic Parameter Adecp:  from to I

-Heart Rate Variahility
- Auto-Regressive

oo

Segment Attributes HF:

- Apnea Maximum Length: 05:M

- Atrial Fibrillation

4)- Filter Minimum Length:

. HRT Process:

Tachogram Interval w
NN Fitter Attributes
Type: Cubic "Spline” ~

Max. Comection Factor: @ %
Reposition imegular
isolated beats

Use Defaults Use Defaults

Cancel Foply Help

If the analyst physician wants to change any preset parameters.
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15.3.4.4. APNEA

Reanalyze Settings X
- Analyzer Apnea :
- ABPM Normal Values
- Pacer Analysis Corfiguration General
- HRY ﬁ;ﬁ;;ﬂm; T Tile “ ECG bar coupled to tachogram

. Basic Parameters
Heart Rate Variability Reposition imegular isolated beats d
Auto-Regressive [] Activate enhanced sensibility

Automatic analysis records
deletion allowed

Asleep:from 00:00 to | 02:00 ¥

- Atrial Fibrillation P 2
- Filter E
- HRT

Rlestore Defaults

Cancel Aoy Help

Possibility to reanalyze the exam by configuring periods, repositioning or not isolated irregular heartbeats (extrasystoles), in-
creasing sensitivity, altering sleep period.

It is also possible to connect ECG control to the tachogram, that is, when a period classified as apnea is selected in the tacho-
gram, it is possible to see the ECG of the corresponding moment in the ECG bar.

There is also the possibility of removing periods the analyst physician disagrees with the quantified event (Chapter 11).
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5.3.4.5. ATRIAL FIBRILLATION

Can be set individually or default. It allows the software to identify and classify the episodes of atrial fibrillation (which the exam
may have)

Reanalyze Settings X
- Analyzer Atrial Fibrillation F
- ABPM MNormal Values
. Pacer Analysis Configuration General
=- HRY [ Activate Atrial Fibrilation plug-n EC( bar coupled to tachogram
Basic Parametlersl . i#;“xj:”ﬁlﬂ?:b“"aﬁ“” 1 min o Momatic analysis records
Heart Rate Variability deletion allowed
Auto-Regressive O Block low typicity manual interval ]
- Apnea insertion
W Atrial Fibrillation [] Histogram log scale i
(- Filter F
.. HRT

Restore Defaults

Concal | [ rowy | [ bo
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15.3.4.6. FILTERS

Possibility to reanalyze the exam using the filter to eliminate or minimize noise.

ATTENTION: the more intense the filter selection the wider the QRS complexes will be. In this process, the software
reanalyzes the exam by debugging the signal, thus improving the interpretation of the morphologies.

Reanalyze Settings x
- Analyzer Filter-up
- ABPM Mormal Values
.. Pacer
Intensity
- HRY @ off

. Basic Parameters ) Low-pass
Heart Rate Variability

i Auto-Regressive Osthe
.. Apnea (O 60 Hz
. Atrial Fibrillation

Use Defaults

Concel | [ roo | [t
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25.3.4.7. HEART RATE TURBULENCE

Reanalyze Settings >
I - Analyzer HRT :
- ABPM Maormal Values
.. Pacer Horarios:

= HRY Vigilia: de
. Basic Parameters
Heart Rate Vanability

Auto-Regressive

| Algorithm Settings g
1 Apnea Minimum MNomal Beat E = L
- Atrial Fibrillation number before PVC: =

4 [ Filter F

Restore Defaults

Cancel Foly Help

If the analyst physician wants to change any preset parameters.




CardioSmart CS550 Pagell3

5.3.5. SYNCHRONIZE ANALYSIS

Analysis Record Tables Settings View Win 100l used to ensure that the system assimilates all edits made. The use of this tool is not
Selective Analysis... mandatory and will not result in the loss of any previous edition.

Atrial Fibrillation...
v  On-the-Fly SVE's

Reanalyze...

Re-syne Mirror Files

Build Automatic Examples... Ctrl+Shift+E

5.3.6. GENERATING AUTOMATIC EXAMPLES

Analysis Record Tables SettingsUsed in one of the final stages in the assembly of the examples (tracings that will be selected for
Selective Analysis... printing), and of extreme importance. During the analysis process some corrections are made, cor-
Atrial Fibrillation... rected artifacts, etc.

1|¥ On-the-Fly SVE's

Beanalyze...
I Re-sync Mirror Files

' Build Automatic Examples...

When selecting the [Examples] item it is necessary to update the tracings, that is, an edition recompilation. The software will
remove the examples that may be wrong from the examples and look for the right examples.

Basal HR, Maximum HR, diagnostic annotations and symptoms are available in the title, the strip duration time on
the right side of the scale, and channel identification, calibration pulse and gain are available in the chart.

The Analysis Configuration can be selected by the Operator through the Analysis -> Reanalyze menu.

The Analyst Physician is responsible for checking the Reanalysis Configuration for the selected Analysis Criteria.

5.4. RECORD
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Record Tables Settings View
ﬁ' Prepare Device...
E Upload Exam...

3 Import Full Disclosure...

Tool used to transfer recording after 24 hours of exam (see chapter on Preparing Exam and Exam transfer).

5.5. TABLES

Exam Edit Analysis Record Tables Settings View Window Help

_ D T & 2l

Displays the list of previously registered analyst physicians, referring physicians, patients, substances, medications, activities,
symptoms, and diagnoses (as discussed in previous chapter).

5.6. SETTINGS

5.6.1. REPORT

Settings | View
| E In this item, it is possible to add or delete some item in the impression of the exam that is being analyzed
IR system.. individually, without affecting the configuration for the other exams.
@ Printer...
Print Selection x

ral - 0K
High Quality Dutput I—I
Page Mumbers Cancel
O Lower Bottom Margin
O Feduced Layout inter-zpacing
-7 ECG Stips
ECG Sample Mumbers
I I O Erhance ECG plat
Colored ECG strips

Print BR Interval

Show pacer spike
=21 Beat Lahels
O Disabled
{® Enabled
O Putinabox ]
£ >

Alwayz uze thiz print zelection for that exam
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5.6.2. SYSTEM

Settings  View

=- CardioSmart

-ABPM Consensus
-Pacer

-HRV

-Apnea

- Atrial Fibrillation
-HRT

- Advanced Settings
- Devices

[E/ Report.. Refers to the system general configuration already described above. Tool also used when there is a need to
m select a header (previously registered) at the time of printing.
gﬁ Printer...
System Setup
- General Report
g = Print Quality *
- Exportation -

neral
High Quality Output
Page Mumbers
O Lower Bottom Margin
O Reduced Layout inter-spacing

B

<

L Expand >
W Envelope
> Window...

CardioMet System Folder

C:\Users'Public'Documents\Cardios\Reports*.

|ﬂ| Fomat:  pdf

Print Header

Insira aqui o nome da sua clinica
Insira aqui o nome d

Insira aqui o telefone,

Add...
Edit...

Remove

O Use requester

* NOTE: These settings will affect only a new exam procedure

Cancel

header

Ppply Help
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5.6.3. PRINTER

Settings  View '
E__é Beport...

Tool that lists the printers configured on the system to be used.
B System...

E printer..|

Print Setup *
Printer
Name: L555 Series{Rede) w Properties ...
Status: Ready

Type: EPSOMN L555 Series b
Where:  EP21EE2B:L555 SERIES r

Comment: L
Paper Orientation b
Size: Ad (210x 257 mm) ~ (®) Portrait
Source: | Alimentago traseira de ~ (O Landscape
Help Metworl.... Cancel
5.7.VIEW

View Window Hel
|_ Shortcut Bar

Ee ECG Bar
lz‘ Property Bar

-|T Holter Bar
'|T Channel Bar

|T Toolbar

|T Status Bar

Possibility to select items that you want to hide or display.
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5.8. WINDOW
1 % Cascade
f = Tile
EE Main F2
1 E Morphologies F3
EE Beats Review F4
Arrhythmias 4
” Histograms F12
w24 h Graphs Shift+F2
£ Full Disclosure Shift+F3
Zoom Shift+F4
Tabular Shift+F5
ST Review Shift+F&
HRV 4
Examples Shift+F10 Tool that provides the display format of the screens and shortcut keys with their
Tachogram Shift+F11 respective commands.
Pacer Shift+F12
SPK Tachogram
“ Heart Rate Turbulence
¢ 12 Channels ECG
12 Channel Zoom
5= Seven 24h
7 day Summary
Apnea
L ABP
- Atrial Fibrillation
Q ECG Bar Ctrl+Space
|:| Broperty Bar Alt+Enter

v 1 12B-00305 - Exame Cardios
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5.9. HELP

Help

@ Index They bring some tips on using the software.

a About...

About CardioSmart CS550
Displays the program level that the client has, and the version being used.

5.10. TOOLBAR - SHORTCUT KEYS

E Exam Edit Strip Analysis Record Settings View Window Help

—'ﬁ@‘@mm@ \f";‘%%@ e €1 c2cC3 ".;'L ot e »‘%

Refers to the new exam creation, as already discussed.

Shows the list of exams available in the system.

g.|

Allows the device to be “cleared” for recording an exam. Initialize recording

Transfer of the ECG signal after recording.

*[£]
|
%
Ll
@ Prints the current text
oo

Help Topic.

C 1 cz 03 Just click directly on the toolbar on one of the channels, to delete it or to add it from the view.

3 channel 2 channel 1 channel

520 | HERT
I_,:‘M\_'.m.,
..'Lr__-f“uh_ﬂ\_,lv
gL
| | 1
|
"-I. ol ey Selects the density in the signal view.

Low Normal High
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Clicking on the corresponding arrows allows you to return to the previous or later screen of the one
being viewed / analyzed.

[T

¥y

| Windows whose functions will be explained soon after.
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Direct access to exam information. Statistical summary of 24-hour recording with information such as: total heartbeats, ventric-
ular extrasystoles, supraventricular, pauses, ST depression, exam duration, quality, time in tachycardia and bradycardia.
To get this information just click on the corresponding item called Properties.

D Cardchanager® - 128-00803 - Exame Cirdios

Aralysis Record Tables Settings View Window Help

R EEme 2

—— x| Patient E " o
Gerersl from [Exame Cardins statitics Measurements
Age on e |27 Sec M ‘waignt: |50 Height: 1,50 Smoker [ | Toeic Value
= e
Ao Tatal 108410 b
Address: Phone: | B R
Complement: Mabile: | ™ s16pm
i stote: Fa | biesn #1bpm
20 00000.000 bt | Max 152 bpm
5 ventricular Episo
Meseaniend Lo Tatal S beats
| Mediestion | Dosis Posslogy| From | To | Dasteffime | Sys| Dia| WAt | MNotes | o Sbents
' 4 Coupled G e
Tatal o e
Biggest
e Biogest i
Euambunber,  [126-00305 part: [1 iD: (1590305 Date: [oZANT 107959, e
Dodor o1, Faula Anabysts | O, Maicos Souzs Heath Plany Fastest il
Simptom: Slowest
= 3 Slowest i)
Bepott 5 The Largest Run
Date
Time
Base R
Edtopic Rate
GRS Count
Date
Time
Base MR
Edtopic Rate
GRS Count
Morphala... & siowest
artytrmiss Date
R Intenal Tme
24nis cha Base HR
ECG Review Extopsc Rite
Snuben GRS Count
Tables CRTET
.‘"WM Total 511 beats
= Hsoiten 497 beats
e Coupled 7 egis.
Aria Fib, | Couple £l
Turbulence & Tenycardia
Tatal Ceps v
Exampies T
Press [F1]for help

[ 8282018 817
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Statistics Measurements [
Topic Value
Start time 3:33:28
~ End time 3:33:28
- Starting amplitude 216 v ¢
- Ending amplitude  -157 uV !
odT 440 ms
v 0.6 mm
Qe (Bazett) 458 ms
 Qfc (Hodges) 449 ms
Qe (Fridericia) 452 ms
QTc (Framingham) 452 ms
f

| Expand || Collapse

In the Property window, there is a measurement tab, which contains details of the measured QRS (in the use of the ZOOM tool

that will be discussed later), P-wave, or amplitude.
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it

E——— T EF]
Generst Mame |xame Cardios Statitics Maasurements
age on enam: [27 Sex M weignt: [50 Heignt: 1,50 Smoker: [ | Toeic value
EBeats
P Tatal 108,414 bie I
Address. | Phone: | BHR
Complement: | Mobile: | ™ 518pm
. I st o | mesn 100
e 00000-000 E-Mail: o Mae 152 0pm
“entmcular Episoa
Megication: Bloca Pressure: Total S beats
J\ Megication | Dosis_Posology]  From | Te Datetme |53 | D iR | Notes. [ Hsoiates 5 beats
v 1 v
Coupled Depls.
Morpholo..
ph B nenyaria
BR Intenval Total Cepis.
‘Baggest
Ganesc ||, iggest
N Eombumber | 12800305 part [1 1D 12600305 Date: [0H/2517 10:1858, o
Cargioseven e
Doctor. Or. Pauka Ansigt | Dr. Marcas Souza Health Plars | Fastest )
HRY Smatem: Sowest
Tachagram [T Slowest i)
= B The Largest Rum

Pagel22

The ECG bar allows the ECG to be viewed at any point in the exam, in the desired period (selected) or randomly. Just access the
corresponding icon directly on the screen.
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The Window Bar displays to the left of the screen several options to select during the editing process. Each one of them will

have a purpose that we will explain next.
B CardioManager® - 12B-00205 - Exame Cardios

Exam Edit Analysis Record Tables

Settings View Window Help

pE Eg

e AT

e L L gronn
i

(Yo dlicilcfes

< > FIEE

IE= 12B-00305 - Exame Cardios

x| Patient
General Name: |Exame Cardios
Age on exam: |27 Sex: W Weight: ﬁ
Address
Address: ‘
Complement: ‘
City: \
7IP: D0DD0-000
Medication: Blc
| Medication ‘ Dosis |Poso|ogy From To
N »
Maorpholo...
Arrhythmias
RR Interval
24 hrs Cha
—_— Exam
_ECG Review | Exam Number: 12B-00305 part: |1 ID: [126-00305 Date: |09/28/17 10:19:59,
CardioSeven
—_— Doctor: Dr. Paulo Analyst:
Tables
HRV Symptom:
Tachagram Diagnosis:
Apnea Report:
Atrial Fib,
Turbulence
ABP
Examples

x
O yspffeem

£

9/29/2017 2:04:10 AM 1 12 13 14 15 16 17
5.11. FILTER-UP
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Exam Edit Strip Analysic Record Settings View Window Help

FE @

= m Full Disclosure C
E! Zoom z
1280020 ™ 24hGraph
Schedule... Ctrl+G
General Remove PM

Morphaolo Filter-up »

iz 13 14

v deactivate

Arrhythmi
RR Interv
24 hrs Ch

|T RR Interval
QT Interval

Low Density
Mid density
High density

e
o
i

Ctrl+1
Ctrl+2
Ctrl+3

Decrease Scale

Increase Scale

[-1
[+]

Low-Pass - mild
Low-Pass - medium

Low-Pass - strong

50 Hz - mild
50 Hz - medium
50 Hz - strong

60 Hz - mild
&0 Hz - medium

Available on the toolbar with direct screen access (not availa-

ble on the general page).

It is possible to use a filter in order to improve the tracing visualization.
Just click on a QRS, select the [Tracings] item in the menu bar, go to the [Filter-up] item and select the desired filter strength.

Pagel24
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Exam Edit  Strip  Analysis

Record Settings View Window Help

| 2w [ Full Disclosure C R =
— E! Zoom z ;] e
DA 22 Groph RTINS DA SILVA
Schedule... Ctrl+G
— 13 14 15 18 17 18 12 20 21 2 P
General Remove PM
Morpholo Filter-up 1 v deactivate
Arrhythmi
— Arrhythmi |T RR Interval Low-Pass - mild (PPN S ¥ T O | L sspm ey e ol
RR Interv: )
24 hrs Chl T Interval Low-Pass - medium
Low-Pass - st
|ﬁ Low Density  Ctrl+1 AT At
[l FEE Mid density  Cirl+2 50 Hz - mild
P High density  Ctrl+3 50 Hz - medium
50 Hz - stron
Decrease Scale -] 9 i T P B | o e b b
Increase Scale [+] 60 Hz - mild
{&/min) 60 Hz - medium
2l 60 Hz - strong
10
) al I AR Ll I | 1 TR
ECG Review #J{mm) \“ l
CardioSeven 2z J L LJI" L‘”
—_— ] illaad ik
Tables g bjark |l|| Al -EH‘( L ] ""|“'m“r"“_ a "'|'."“. Ih.l.....url‘HTM.J[]p. Jhicad Im.l..lm.l..l...um
HRW |
Tachogram
Apnea
Atrial Fib. 4{{mm) |
g
Turbulence Ll W J |
| UMELERE | o AL | LIl OV | i s i 5.1 | e, ik i
ABP o 1“]'I'IJ' M "'| ‘“ ¥ ‘[‘I il
Examples
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6. MENU (WINDOW BAR)

6.1. GENERAL

Display the patient data.
If you need to correct or add some information, you can interact with the data by clicking directly on the corresponding items
highlighted in blue.
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Exam Edit Analysis Record Tables Settings View Window Help
|9 E T

12B-00305 - Exarne Cardios

Z, £

-
@

G A?|| &1 e Es

JVL Yl vy

<D

=\

=

General

Morpholo...
Arrhythmias
RR Interval
24 hrs Cha
ECG Review
CardioSeven
Tables
HRV
Tachogram
Apnea
Atrial Fib,
Turbulence
ABP
Examples

Patient

|FJ(ame Cardios
Age on exam: 'F

Address

Sem |M—

Weight: lsiT

Address: |

Complement: |

City: [
zP; 00000-000

Medication:

Elood Pressure:

| Medication | Daosis |Poso|ogy From To
»

Exam
Exam Number:

12B-00305

part: |1 ID: | 126-00305

Date:

09/28/17 10:1%:59,

| Date/Time | Sys ‘ Dia|

3

Doctor: Dr. Paulo

‘Anal!st: |Dr‘ Marcos Souza

Symptom:

Diagnosis:

Report:

(=

£

0/28/2017

3:55:50 PM 51 52 53

55

57 53 59

Press [F11for helo

Whenever correction or addition of any patient data is required, click on [Patient], then select [Edit] and make the desired

change.
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Patients Table

Mame ¢ Last Mame Town Region

CardioFlazh+ Ewentos

Paulo

Sherlock Huolmes Londres

B Add |g Edit |x Delete | Close

Add/Edit Patient

Main Information

Name: |EXAME | Last Mame: | CARDIOS

Personal Information
Sew[F | Bithdate:[10/10/1360 Weight: [60 | kg Heioht [1.77 |

Clirical Information
Medication: Office BP:
Medication | Dosiz |Posology|  From | | Date/Time | Sps| Dia| H

m

[®] Smoker

Rl

: B

Address

Addr.: | | Tel.:| |Fa:-c:|

Compl.:| | M0b| |

ZIP: City: E-mail:
| | ciy| | |

State: | | Eountry:| | Health Plan:|

Medication
Edit and insert drugs.

Exam Number

If the clinic wants to customize the exam number according to its own control, it is possible to enter it in this field. You can mod-

ify or maintain the numbers generated by the system itself.

Referring physician
If you need to make any corrections to this item.

Reason for exam
Reason why Holter is being performed.

Clinical diagnosis
When the patient already has a diagnosis.

[ Analyst: |Dr. Marcos Souza

Health Plan: | Health Insurance

Analyst Physician
The name of the examining physician should be entered.

Pagel28
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Health Plan
If necessary, it is possible to enter the Health Plan name that was used by the patient during the exam.

Report
At the end of the edition, you can click on the item Report and insert the sentences related to what was found in the exam.

* The Medication, Reason for Exam and Clinical Diagnostic fields will only appear on the first page if they are filled in. If they are
not filled, the fields are hidden.

Medication Drosis | Posology From To
B AAS
Clopidogrel
Ancoron

Exam
Exam Mumber: 12B-00305 Part: |1

Doctor: Dir. Paulo Souza
Symptom:

Diagnosis:
Report:

6.2. MORPHOLOGIES

x| In this area, you can review all the heartbeats identified by the system during recording.

General

Maorphologies
Arrhythmias
RR Interval
24 hrs Charts
ECG Review
CardioSeven
Tables
HRW
Tachogram

Apnea
Atrial Fib.
Turbulence

AEP
Examples

The system divides the morphologies into groups of normal, ventricular, pacemaker heartbeats (after reclassifying the heart-
beats), others (questionable), and deleted (artifacts).
Once the form is opened, it will be up to the analyst physician to check whether the heartbeats are classified correctly or not.

You can also view the properties window if you wish.



| —] EF)
Generm - Staitcs | paeasurements
a a o g
Ed 1 Ex— Topic .
B ests
L S - Totat 108,48 b
[ . n bpm
] L [ Mesn B0 bem
nem zsen ar ar 54 o Lot
Ventiiculan 12 Morphs with 39716 beats Totat BTEbests
otstea 30742 bests
T B ] B4 ,J\VH ," ,_(‘H. v Coupled 302 e5is.
LA ] LA L LA s
At 4 4 * A Bggest i 05331 AM
I iy I L1 Faitest 3o
wmm amm o aew g sem am am an R ) s s sttty 82008 A0
stowert froes
Slowest 91003 AM
= oste 7620
Ventriculse Capture: 0 Morphs wth 0 bests - oA
—r] uewn  sabpm
el e L EdogicRate  1215pm
RS Count B
Date a2
Time san0s am
BucHe  8Sbpm
EdoaicRite  160bom
) RS Count 3
e oate T262011
Winterra | | Deleted 5 Morphs ith 217 beats Time #10094M
BueHR  8sbpm
EdooicRie  B2bom

24s i |
Fc R ™
Cargosen N
Tabes ™
I
— |
2ones A4 FE) En

ial Fi, nse 254
Turbuence

Examples

QRS Count
Total
Isalated

Coupled

Total

3
25 beats
25 beats

oupis.

o v

(o] o | =

In the process of heartbeats monitoring, some aspects should be considered:

- In the middle of each form there will be a line, and the QRS should be centralized. This presentation will be valid for normal
heartbeats, ventricular extrasystoles, pacemakers (in case of patients with pacemaker), and deleted.

Rws

1) 23019

T

- The system will group the heartbeats within the forms according to the QRS morphological aspect, that is, it will group similar

heartbeats.

For example, the morphologies that presents N’ or V' labels are those which heartbeats do not fit in any other form, that is, they

are different from all other heartbeats.

1) 63270 2) 5642 37

HElE

Ventricular: 12 Morphs with 39716 beats

1) 23019 2)7393 314510 4) 3826 5) 694

6] 99

nTo

G9) 24 10018

1113

12)9
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It is recommended the analyst physician to check the heartbeats grouped by forms in order to find any artifacts or heart-beats
classified incorrectly.

When an incorrectly grouped heartbeat is identified, just right-click on it and select the desired option to regroup it.

For example: the form 4 below was selected and highlighted. To open it, just double click on it.
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It is possible to check its heartbeats and verify if they are centered. In case of any doubt, click on the heartbeat and check it on
the ECG bar in the bottom. The selected heartbeat will be highlighted.

The heartbeats should only be reclassified if they are incorrect, otherwise the analyst physician will not need to interact.

_ In this example, the form number 3 with 7 heartbeats does not

present centered QRS complexes. The analyst physician will check
which heartbeats are correct and which ones need correction.

I
1) 63270 2) 5642 EE 47 5) 4
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We can see the open form below. The analyst physician will see the highlighted heartbeat on the ECG bar at the screen bottom.

—EEE B
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If the analyst physician disagrees with the classi-

[ Full Disclosure o
4 Zoom = fication, he/she can select the heartbeat and
4 24 h Graph right-click on it to open a context menu. Just se-
Schedule.. Ctrle G lect the desired option. This heartbeat will be
corrected immediately.
Remove PM
Filter-up L4
Mormal M
Supraventricular S
Ventricular 1)
Fusion F
Junctional ]
Idioventricular [
Escape [E]
Bundle Branch Block [E]
Supraventricular Aberrant A
Pacer C
Pacer Spike K
Nermal preceded by Atrial Spike [¥]
Ventricular Spike [E]
P Wave P
T Wave T
Deleted DEL
Add to Examples Ctrl+E
v RRInterval
e Low Density Ctrl+1
. Mid density Clrlr2 [emmeeerrs e nismeas
9% High density Ctrl+3 o u

i - Channel 1
- Channel 2
- Channel 3
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To return to the previous screen, or in this case, to close the form, just click on the toolbar arrow that indicates [Previous page].

Exam Edit Strip Analysis Record Settings View Window Help

w2 E2m| 2 |ciczles| - e || < > |EIELE

Or press [F3], or in the window bar:

6.3. ARRHYTHMIAS



CardioSmart CS550 Pagel35

—— x|  This item opens several sub-items.

General Observe below each item the shortcut key it refers to:
Marphalo...

Arrhythmias

(F5) Ventricular arrhythmias
All isolated, paired extrasystoles and ventricular tachycardias will be displayed.

(F6) Supraventricular arrhythmias
All isolated, paired extrasystoles and supraventricular tachycardias will be displayed.

(F7) All pauses will be displayed, according to the configured parameter.

(F8) Tachycardias and bradycardias
They will be displayed according to the settings.

(F9) All episodes of ST segment depression or elevation the system has classified on channel C1.
(F10) All episodes of ST segment depression or elevation the system has classified on channel C2.

(F11) All episodes of ST segment depression or elevation the system has classified on channel C3.

RR Interval
24 hrs Cha
ECG Review
CardioSeven
Tables
HRV
Tachogram
Apnea
Atrial Fib.
Turbulence
ABP
Examples

6.3.1. VENTRICULAR

The ventricular extrasystoles will be distributed in a “ruler” (see the figure below) according to their complexity. The heart-beats
will be displayed in the horizontal part in an ascending manner: isolated heartbeats (1), paired (group of 2), and thus progres-
sively, until reaching the number 20 in the ruler, in which will be the ventricular tachycardias with 20 or more successive heart-
beats.

Just click on one of the squares to check these events and eventually insert tracings for later printing. The ruler's vertical part
shows how many times the arrhythmia occurred in each event.
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By clicking on an arrhythmia in the group, it will be highlighted in the ECG bar, as shown below.
If the analyst physician wants to insert it into the Examples, just right-click and select [Add to Examples] from the menu that
appears. This process can be performed by clicking on episodes of ventricular tachycardias, ventricular, paired, and isolated ven-

tricular.

In this view, one more check is performed in the arrhythmias’ classification. On the screen right side of the screen, a scroll bar
can be used when the events number is larger than the display capacity. The system will show all classifications within each

group. Note, in the example below, that the ventricular tachycardias group with 11 heartbeats was selected.
At this moment, the analyst physician can begin to select the most important tracings, speeding up the exam edition.

_Bam Edit Stip Anabsis Record Settings View Window Help
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6.3.2. SUPRAVENTRICULAR

The supraventriculars are displayed in the same way as the ventriculars.

In the ruler, the supraventricular arrhythmias will be separated by groups of isolated, paired, and supraventricular tachycardias
by the number of successive heartbeats until reaching the 20 heartbeats group, which will include PSVTs with this number or
higher.
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If the analyst physician wants to insert it into the Examples, just right-click and select [Add to Examples].

This process can be performed by clicking on episodes of supraventricular tachycardias, supraventricular, paired, and isolated
supraventricular. Note, in the following example, that the supraventricular tachycardias group with episodes of 20 or more
heartbeats was selected.

In this view, one more check is performed in the arrhythmias’ classification. On the right side of the screen, a scroll bar can be
used when the events number is larger than the display capacity. The system will show all classifications within each group.

At this moment, the analyst physician can begin to select the most important tracings, speeding up the exam edition.
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6.3.3. PAUSES

The pauses will be displayed according to the general configuration (as seen in previous chapter) used for this item. If these pa-
rameters are individually changed for this exam, the pauses will be displayed in the same way.

In the example below, pauses with duration equal to or greater than 2.0 seconds are displayed.

. .
W T T T T T BEE T i
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6.3.4. TACHYCARDIAS / BRADYCARDIAS

They will be displayed according to the pre-established settings.

For example, if the pre-programmed frequency for bradycardia is 50 bpm, the system will quantify and display in the windows
below, all periods with HR around or below 50 bpm, grouped according to the ruler:

BEI 0 40 50 & r] 80 0 100 110 120 130 140 150 160

Frequencies around 50 bpm, between 40 and 50 bpm, between 30 and 40 bpm, and between 20 and 30 bpm.

In the tachycardia group, for example, if 120 bpm is set, the system will display HR between 120 and 130, between 130 and 140
bpm, and between 140 and 150 bpm.

In the 160-bpm group, HR with 160 or more will be displayed.
L]
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6.3.5. STC1/STC2/STC3

The ruler is divided into ST depressions and elevations with zero mark. Below zero, to the ruler's left, depression ST episodes will
appear, and to the right of zero, elevation ST episodes will be displayed.

el £ 5 4 3 -2 -1 0 1 2 3 4 5 (] 7 8

The ways in which the elevation and depression ST episode will be displayed are the same for channels C1, C2, and C3.

Depression ST episodes example
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Elevation ST episodes example
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6.4. HISTOGRAMS

The histogram presents three contexts through which you can navigate and review each of the heartbeats individually.
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In the first, the distances between the NN intervals will be displayed.

The shorter intervals are to the left and the longer to the right. It means the higher frequencies will be on the left and the lower
on the right.

By clicking on a certain point in this chart, it will be displayed on the right side of the screen, all the heartbeats with the corre-
sponding frequency.
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The second chart will show the distances between normal
and ventricular heartbeats. On the left, the smallest cou-
pling interval between the N heartbeat and ventricular ex-
trasystole is displayed.
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2000 v The third chart shows the distances (in ms) between ven-
e oy tricular heartbeats. The further to the left on the chart, the
Mo AR !ower the coupling interval. The farther to the right, slower
is the cycle.
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through which you can reclassify the heartbeat, view the Zoom, the Compressed ECG, the 24-hour Chart, or turn on/off

f NOTE: You can also edit the complexes on these screens. Right-clicking on a heartbeat opens the navigation/edit menu,
the display of some channel.
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6.5.24-HOUR CHARTS

This item graphically displays:

- At the top, the exam start and end times;
- HR with the maximum, mean and minimum frequency lines;

| Zab s Grelgns fisgort |

| Exam Number Patient: EXAME CARDIOS 1 | Code: |
12B-00313 Exam date: 819/2018 3:17:07 PM 12800313

B 18 D 21 2 B 0 1 2 3 4 &
GGk - Camt et . 8- A o - A g s - i .55 fmernn - Commng e 3
- Ventricular arrhythmias, which hourly density will be demonstrated in red color;

- Supraventricular arrhythmias, which density is shown in green color;

- ST on Channel C1, C2, and C3. Above the orange line indicates a positive repolarization.

- ST on channels C1, C2, and C3. Below the line, in blue, it indicates negative repolarization, negative T wave, ventricular over-
load, etc.

- For patients with pacemaker, whose heartbeats have already been edited and classified as a pacemaker, it will be demon-
strated, in purple, the graphical representation regarding the pacemaker participation during recording.

- RRintervals tachogram.

6.6. COMPRESSED ECG
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It allows the electrocardiographic visualization of the complete recorded period.

To advance in time, just click on the scroll bar to the right of the window.

While viewing the ECG, it is possible to increase or decrease the signal, that is, change the density. You can also add tracings to
the examples and interact with the tracing, by correcting or renaming the heartbeat. To do this, just right-click on the heartbeat
and select the desired option. You can also turn on/off the display of some channel.
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6.7. TABLES

In this module will be presented a table divided into three items:
1. Heartbeats (QRS),

2. ST table, and

3. Pacemaker table.

QRS

It shows, hour by hour, the QRS number, the minimum, mean and maximum heart rates, ventricular arrhythmias, supra-ventric-
ular, and pauses. For patients with pacemaker, it also shows the number of stimulated heartbeats and its participation percent-
age in the exam.

The average total found on the 24 hours of exam is displayed at the end.

The table view also allows the analyst physician to correlate the extrasystoles incidence with the hours listed to the left of the
table.

Within this item, there are links to all events.

In order to obtain these links, just click, for example, on the “n” number of ventricular extrasystoles (as in the following exam-
ple, where the ventricular tachycardias column was selected). The system will specify, in the lower left corner, all moments
when the event occurred within the selected hour.

This tool is known as smart tabular summary.

To visualize it, just click on the time and the selected event will be displayed in the ECG bar, if it is active.
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—— x| | Time |HR{min)|HR (avg)|HR (maq| Qrs | VTach | vPair | Viso | vBig |EpisBig| Totv |svTach|svpair| sviso | Totsv | Pauses| pm | pmps |
General 240 64 119 7 15 119 1
Morphala... %00 | 58 82 105 488N 2 55 372 6 2 | 515 4 2 16
Arrhythmias 10:00 58 77 95 | 4657 80 126 523 47 15 [1040 | 4 2 [ = ]

" RRInterval | | _11:00 | 54 77 105 4659 143 174 599 78 24 [1592 3 8 4 31
“2anrscha | | 1200 | 55 81 105 483 8 106 548 53 16 [ 1,05 1 6 27
TEcc Review | |__1:00 58 30 112 4862 o4 33 375 20 6 [ 1090 5 4 . |
Cardioseven | |_200 | 59 78 M [ 48983 55 87 4712 28 s | 8 2 2 110
e | |30 56 76 103 [4565 | 77 113 610 81 26 | 1471 4 9 2 32
400 | 55 76 103 [4924 240 161 3% 19 6 | 2397 4 5 3 [ 2

500 | 59 30 119 [[5471 0 345 134 305 14 4 [ 3550 1 8 4 | B

_ 600 56 78 107 5454 270 111 218 7 2 | 328 3 6 4
700 | 56 78 113 [ 5508 308 &7 257 20 6 [ 376 1 3 3 12

800 | 49 79 14 5041 246 121 334 36 11 [ 2705 4 5 2 | 4

2:00 51 69 92 [14328 143 127 M6 39 130 [ 1422 2 e

_ 1000 | 53 70 102 [43370 13 125 440 29 9 | 1365 1 s
11:00 | 54 70 95 | 4516 147 351 25 2199 3 500 11

1200 | 50 66 o4 14803 260 [ Full Disclosure C 2769 1 2 &

00 | 0 65 % [ASEN 255 04 Zoom ;b l2ae s e
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5:00 49 & 125 - 58 Recalculate table - 2 7 -

ceii] & %2 124 - 4 Recalculate row - ~ d -

700 | 63 92 115 [15507 | 8 28 1 1 18

63 95 115 [[2438 | 12 15 128 3 1 [2s 0 1 BEl

HRV
Tachogram
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ABP
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You can also access the compressed ECG, ZOOM, and 24-hour chart by just selecting the option with the right mouse button.
Note that if you need to do some values correction in the table, just click on the field to be corrected and enter the desired
value. The table total value will be corrected automatically.
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6.7.1. PACEMAKER TABLE

It will be displayed/analyzed only when the acquired exam is retested using the Pacemaker module.
The table displays the number of stimulated heartbeats hour by hour (60-minute interval)

eA
Total number of atrial spikes

eV
Total number of ventricular spikes

eV/eT
Ventricular spikes percentage of the total

NpeA
Total number of normal heartbeats preceded by atrial spike

vC
Total number of ventricular captures

VC (%)
Percentage of ventricular captures in relation to the total heartbeats

S.F.
Total number of stimulus failures

Capture F.
Total number of capture failures

Sensitivity F.
Total number of sensitivity failures.
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—x Time N® Qrs ek eV eV/eT NpeA v CV (%) FE F. Capt. F.Sens
General 12:42
Maorpholo... 1:00 5,872 9
Arrhythmias pr oo o
RR Interval 5
24 hrs Cha 00 Ey i
ECG Review 4:00 4,229 2
_CardioSeven | | 500 | 4,466 3
= 60D | 4246 11
_ 700 | 4324
8:00 4,300 5
9:00 4,406 7
10:00 4,016 6
_ 11:00 3,717 3
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ﬁ 2:00 3,669 4
3:00 3,646 4
4:00 3,669 r 1
5:00 3,604 2
600 3,611 4 1
7:00 4,135 9 1
8:00 3,602 1
HRV 9:00 3,707 5
Tachogram 10:00 4,797 4 1
__Apnea || 100 | ea88 11
Atrial Fib.
| prr—— 12:00 3,784 4
Turbulence
ABP
Examples
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6.7.2. ST TABLE

The ST Table shows all the channels elevations and depressions found in the exam.
The ST episodes are presented in two ways in this table:

1. Separated by channel and type (upper part of the ST table), and

2. By time (bottom of ST table).

In the first column of the upper part, the events are separated in Depression (Dep), and Elevation (Elev), and are classified by
the channel in which they occurred (channel 1, 2, and 3).

The next three columns show, respectively, the Total number of episodes in the channel, the Total events duration and the ST
interval maximum depression/elevation of a given channel.

At the bottom of the table are presented the events separated by time. This part of the table displays the event Maximum De-
pression/Elevation, its inclination, duration, basal and maximum heart rate, and the channel in which it occurred.

If the “ECG bar” is open, clicking on any hour at the bottom of the table will automatically displays the event.
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6.8. HEART RATE VARIABILITY

Due to the large amount of information and charts of this module, its functions are detailed in a separate chapter (07).
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6.9. TACHOGRAM

Tool used to identify and verify several cardiac arrhythmias patterns.
Due to its complexity and number of charts, a specific chapter was created detailing its manipulation (08).
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6.10. APNEA

The Apnea module makes a frequency spectral analysis of the sleep period electrocardiographic records. Through a mathemati-
cal algorithm, the software suggests the presence or absence of apnea/hypopnea episodes. (See Chapter 11, which details Ap-
nea).
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6.10.1. HR VARIATIONS TACHOGRAM

The periods with episodes suggestive of apnea/hypopnea are in red.
These charts are configurable from 5 minutes to 2 hours per line, in order to view specific details or the entire sleep period.
You can also select the number of ranges to display during each event.
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If the analyst physician, when viewing the tachogram, finds that there is some period the system has not quantified, can just
drag the mouse over the period until it changes color, right-click and select [Save the Period]. This period is automatically in-
serted into the table.
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On the left side, are listed all the times in which the suggested apnea episodes were detected, as well as their duration, HR, and
typicality.

Analysis Summary
Estimated total duration: 5:46:44, Mo. of episodes: 15

Estimated total of apnea oycles: 475

Longest episode: 1:56:40

Time Duration HR (bpm] Cycle (s) Tip. Prt
[h:min} [min:s) Mean Ampl. Dur. so Oy, (%6}
12:10 08:20 73 24 59 10.2 8 77
3 I 12:27 69:56 66 24 43 6.6 97 a2
1:47 06:40 66 19 46 16 9 83
1:57 11:40 68 23 49 109 14 76
214 28:21 72 23 46 19.8 37 a0
2:45 116:40 71 27 46 9.6 152 a1
450 05:02 69 16 36 76 8 73
5:04 21:41 67 23 39 74 34 a0
5:30 23:20 65 22 43 10.3 33 79
5:59 21:41 &9 25 43 176 31 72
6:39 05:01 67 13 32 17.5 9 76
6:49 1141 66 21 42 36 17 76
T:04 05:02 &4 19 30 139 10 70
712 06:40 65 22 49 301 8 70
T:24 05:00 &4 18 40 36 7 73

Tachogram Settings

Minutes per strip: 15 min e

No. of strips: | 7 |2 Duration: 1:45:00

Reports of Apnea/Hypopnea episodes with estimated quantification of cycles, partial, and total time

To the right of the table you can select a single tachogram with the total result, some periods or even select all events for print-
ing

Below is the table view that can be enabled for printing.
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CARTACHR
| |
| Exam Number Patient: VN | Code:
5.C. Exam date: 5/28/2012 10:45:21 PM 12B-10051
Hour Dura_tion HR HR Amplit. Cy_cle Cycle Cycles Tipicality
(min] (bpm} (bpm}) Duraticn (s) Std. Dewv. (s} Grty. %)
12:10 08:20 73 24 59 102 8 7
12:27 69:58 =] 24 43 6.8 a7 82
1:47 08:40 =] 12 45 1.8 2 82
1.57 11:40 68 23 48 109 14 TG
214 28:21 T2 28 48 19.8 ar 20
2:45 116:40 71 27 a5 9.6 152 81
4:80 0802 [=:] 18 38 7.8 8 T3
504 21:41 &7 23 39 7.4 34 &0
5:30 2320 65 232 43 10.3 33 -]
5:59 2141 a9 25 43 17.8 21 72
6:39 05:01 &7 13 3z 17.5 9 TG
6:49 11:41 =] b3l 42 3.8 17 ]
704 05:02 84 19 30 13.8 10 70
712 08:40 85 22 48 30.1 8 70
724 05:00 84 18 40 =X:] T T2
Totals
Estimated apnoea total time: 5:46:44 AM
Number of episodes: 15
Estimated quantity of cycles: 475
Longest episode: 1:56:40 AM

Criteria: Period of analysiz: only sleep, Sleep Period: from 0:00 to 7-45; Agglutinate intervals between apneas ug
to: 2min 30s; Repositioning imeguiar izolated beate: yes; Enhanced sensitivity activation: no.

Pagel56
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CARDICR

| Exam Number Patient:  WN | Code:
S. Exam date: 5/28/2012 10:45:21 PM 12B-10051
HR Tachogram from 00:00:00 to 07:45:00.
Suggestive apnea episodes are highlighted in red,
estimated total duration: 05:45:44.
100:00:00 4 n T n n
] ; ; ;
01:00:00 4
02:00:00 -
0:3:00:00 4
04:00:00 1
05:00:00 -
108:00:00 4
07:00:00 -
00:00 0005 OD10 OD:15 0020 0025 0030 0035 00:40 0045 0050 0055

NINT - Carties Sevterrues Comi Incil. Liia - v sarfuss semLEr - A ngies e - Vs A0 compaiates 288 - CortesMaza 10

Condensed tachogram of all apnea/hypopnea periods.
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6.11.

It can be activated in a “globa

sodes.
See Chapter 10.
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ATRIAL FIBRILLATION

I” or individual mode, for automatically detecting paroxysmal or permanent Atrial Fibrillation epi-

6.12.

HEART RATE TURBULENCE

Analysis Summary = . =
AFD total time: 20:14:43 No. of episodes: 116 [ It bl (AL L
Time in tachy: 0:00:00 Time in brady: 8:49:21 ks Lkl bl i v ' v YN Rkl ool
Longest episode: 1:10:04. 13:00:00] 100
Highest HR: 120 bpm Lowest HR: 26 bpm e U TR TR YT SRR RCHETE | A i LR e e U -
81 pauses. Largest: 4,45 at 18:5%:49
15:00:00/ 100
Hour | Duration | HR (bpm) [BasalHR@pm) | P |~ ! Ay J | PHEEITTORSL FOPLIEE FRPAERLTE T g o Il d t |
| Min Avg Max Pre Post | [ |
3 01T 00955 36 52 iE] Em | 17:00:00 iy
T 0:06:26 34 52 95 [N} A ! ‘ U WAL R I ! ol AR AN AR O 50
M7 00913 37 54 54 s2 5]
29 0106 % ss 78 55 5 5] 19:00:001 100
T4l 00817 2 55 74 B & O M A I ] ) /
— " i 5 HAAL o
49 00632 2 4 8 56 5] Y
ST 00255 a7 & 36 & 56 s . .
1200 00952 5 & 81 & & 5] ul | M
1212 o0l E) & 86 &1 s} i LT TR TR Y 50
12:16 0:06:31 39 55 31 53 c
1222 01036 B 55 50 51 55 s} 0 | i A1 I B
1234 00447 3 56 72 s} WY iy Hu i i i \ fat | 1 50
12:41 0:03:08 a7 60 kil 71 66 [mi
1246 0:05:55 a8 6 85 76 59 [l [FUTET Al | ! L iy
1254 00022 & 7 £ 5] J TN AP i i i L -
1258 00530 50 & 3 76 E) O
109 00513 51 & 82 67 & s} 03:00:00 100
19 00n4l 51 & 7 & & s i AT e | MMk v e AT b b
122 00205 52 k) 85 2 &7 C v <0
126 00200 3 59 69 64 & 5] 05:00:00 100,
1:31 0:03:14 52 59 kil 60 [mi I i
137 0:14:56 3 57 74 54 52 O AT PR A Y ail WL i | 50
154 00456 37 57 7 s2 56 s
1:59 ©05:32 a0 59 il c Rt B
206 0:09:48 46 60 86 68 o p L 114 i ‘ TN M Ll 50
217 o0 a1 & 3 & 2 s
229 0:08:14 a0 60 81 58 60 [} FEeTy &
238 oo3 38 54 72 o O A :
— y AW 50
242 o7 37 & 120 & iE) O s
—{  ze | o0meT * & & & & Doy oziov_00i0s 00100015 0020 0D25 0030 0035 0040 0045 OBSO ODSS 010D OT0S OT10 OT1S 0120 0125 0130 0135 0t40 otas o1so ovss ozfo
= Minutes per strip: |2 hours ~| W of strips: Duration: 24:00:00

The Heart Rate Turbulence (HRT) quantifies the sinus rhythm transient disturbance that happens after ventricular extrasystoles

(VE).

See Chapter 12.
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6.13. EXAMPLE

Tracings selected by the analyst physician for printing.
In this item, there are the tracings that illustrate what was visualized in the exam.

Pagel59

The physician can program the system to select the tracings automatically (with a preset number of each event) or add and

choose the tracings when editing the exam.

General Time Duratlon| Activity ‘ Symptom | Diagnosis | Base HR| HR | Format €1 | C2| C 3| ECG Context
Marpholo... » | 200833 7 93 95 Diagnosis v v v Canal 2
Arrhythmias | |——

24 brs Chan || 2| 20:18:33 7 98 99 Diagnosis v v v Canal 2

_ ECGReview || 3| 555833 7 91 95 Diagnosis v v v Canal 2
CardioSeven | [—

Tables 4 20:38:32 T o4 95 Diagnosis |7 |7 P Canal 2
HRV 5|

5| 204832 7 %6 a7 Diagnosis W v [ Canal 2

Tachogram I

Apnea & 20:58:32 T 96 97 Diagnosis |7 |7 P Canal 2
Atrial Fib. || 7]

= — ’
omee Il 21:00:48 7 03 93 Diagnosis W v v Canal 2
ABP 8| 21:0422 7 109 109 Diagnosis v v v Canal 2
Examples _9
21:08:31 7 92 94 Diagnosis [ [« v Canal 2
10 2911831 7 85 36 Diagnosis v [ Canal 2
M oaest |7 83 34 Diagnosis W ¥ Canal 2
E EPICT. T £l oo nn =¥ e L& L& 1a

150] o)

0-
18

g

5/25/2011 8:08:33 PM 34 35 36 37 38

39

41

42
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7. HR VARIABILITY RR VARIABILITY MODULE

The Heart Rate Variability analysis module has several settings, depending on the software installed. Remember that a lower
level system may not have all the easiness described here.

The Heart Rate Variability module allows a complete RR variability analysis, with configurable time and frequency domain pa-
rameters.

The configuration parameters are accessible in the main configuration screen and are described in detail in the system configu-
ration section.

When you access the HRV module, the main menu shows three possible options for HRV analysis.

The default mode is time domain analysis, but you can analyze the data in the frequency domain.

When using the frequency domain, data can be analyzed through the FFT algorithm or by Autoregression.

When the HRV menu is accessed for the first time, it displays a dialog window, indicating that the HRV is being analyzed.
/24 HRV Analysis *

hre | .

After being analyzed, the main HRV window shows a table of segments and two charts.

RMSS0 TiRN pHN > 50 B
HHs = | K = Frint

Start End i ‘Mean NN SONN SDANN SONNIDX
Hour Haur s | ims) s} ms) ims)

3 720832
7211200
721 200

en

| NN (mean and TIHN | Standard Deviations v
ms)

e

so00)
4000]
19| 100
2000]

o H
" ‘\|\|||
00

The table shows all possible segments to be analyzed. In Time domain, the first line (yellow) corresponds to the 24-hour seg-
ment. The second and third lines (blue and gray) represent the day and night segments. The next 24 segments have 1 hour each.

||M.H ms)
10000 20iad

If a segment fails during analysis, an error will be displayed.
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Start End . Mean i SONN SDANN SONNIDX e RMSS0. THH PN = 50 e ~
Hour Hour ms) s} s ims) Ims) ms) )
»
10:00 1100 ™ & n 2 4506 18 3856 022
100 1200 705 ™ ] o 5,108 ” 2784 133
120 [ 2 E 000
100 200 04 & S a5 azn ] 296 554
200 300 783 & “ 51 4538 2z 2841 513
300 400 i 2 ” Pl 4529 El 1874 470
a0 500 7 51 30 a 4303 2 2557 23
500 &00 783 i 56 51 4504 ) a3 81
500 7:00 795 55 ” 5 4529 E 274 735
00 =00 768 s M 5] ag7 i a1 am
800 200 %09 6 ) 5 3957 34 2743 naz
200 10:00 46 &2 & a 4254 ) 2856 [
10:00 100 760 a8 2 1 a7 15 185.0 658
1100 1200 756 a 35 z a7 12 1731 o9
1200 100 79 58 Fil 2 4526 i 26 141
100 200 a1 50 2 a0 4366 ) 1526 165
200 200 . o2 % 2 Iy 4118 ] 2.2 352
300 400 58 & 2 55 4192 2 251 33
200 00 m 104 [ 3l ag 2 asba 23
500 600 &3 81 a8 =] 4320 3 3851 222
800 700 709 o7 b3 5 50713 2 35 378 v

The chart will show the analysis result and clicking the mouse on some point of the curves will access the corresponding seg-
ment in the table.
At the same time, the rightmost chart will show the RR distribution in the segment.

I N Y I |
721 1:00 11315 o E-3 54 51 734 2 237 285
7/21 200 18831 ™ 85 a5 45 18,630 26 3130 Ehil

100 5109 s ] ] £ 5108 7 94 133

N (mean) and TN | Standard Devistions | 5001

T
st o0 30
15004 4001
1000 200
00
500
200
o - 100
H H Lomy il ‘ ‘u H s
o 10600 200

The chart on the left is configurable. You can select what to display by using the radio boxes at the top of the chart. You can
combine the display of combo boxes of NN, standard deviations and pNN > 50% (in two zoom levels), on both sides of the chart.

~ | Powers [ms?) ~
5 £000
Powers (ms°) (ms
Powers (ms”) [with zoom)
Powers (in n.u.)
LF/HF ratio
1500 5000
1000 -4000
500 3000
0 2000
1000
20 00 04 08 12 16 2(?
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The frequency domain analysis is also available. It can be analyzed using FFT or Autoregression.

Select an option to enter the frequency domain analysis module.

24 HRY Analysis W The analysis progress bar will be displayed.

Frie ] I

When the system completes data processing, the table and charts will be displayed as an analysis result.

Buration or Finish HH mean Tatal IE IF H I HE
Time = == me) : LM Grder print
.
) T Gl i £ i g ] 22 £ n
1000 5 min 662 2l = 2 1 a7a 526 0s0 s
00 5 min 7 s 564 73 ] 62 338 196 s
1200 = min a1 1 18 19 1000 7
100 S min ™ ™ 5 356 a9 52 243 12 n
200 5 min 76 ™ &2 a7 225 o4d 356 181 15
300 & min ” n 456 20 28 S04 496 ] s
400 5 min & " a2 154 a7 =7 643 06 n
500 S min 6 n 3 1z 1000 7
00 5 min & ™ £ 3 2z 625 375 187 7
700 5 min ) % En &8 157 &3 187 am s
800 s min 861 n 1z 8 1089 2 656 164 509 "
200 s min s & 258 21z a0 635 165 506 7
1000 S min 5 7 1214 i o] 198 538 62 17 19
1100 5 min ) bl 1238 1,080 1 &9 141 618 1®
1200 5 min 2 u [ e [ 2 854 108 a4 i
100 5 min &5 7 &2 ™ 125 645 154 551 n
200 $ min 46 n 748 575 i 768 32 ] i)
300 = min 855 n B 166 27 423 577 073 2
400 S min [ e 3388 m 60 185 7 81 161 n
500 5 min ™ 0 1,063 6% 164 645 155 547 2
&00 5 min 7 b 1,488 1,184 02 787 203 381 10
700 s min &1 57 196 152 “ L] 27 341 n
800 s min ™ B 456 m 185 sa4 408 1.4 n
NN (mean} | Pawers ms?) ~| o File | Uoesr
= [“Resst T~ 100
) =3 g He
s [ tFn Torzave
0331 te
1500 5000| 401
351
1000
0
2
500
20
4 154
10
— / ] s
SN -
A N .
w k1] o [ o [y oy

The leftmost chart shows the RR behavior during the exam, while the right one shows the spectral analysis of each segment.
The same procedure is valid for spectral data analysis extraction using the Autoregression algorithm.

7.1.ROLL OVER

It is a tool to evaluate the HRV in short periods in the time and frequency domain.
A period of 5 minutes was covenanted for the frequency domain. In the time domain, the SDANN and SDNN indexes are refer-
enced to this period.

The Roll Over allows you to divide a certain time interval into five-minute overlapping intervals, with a one-minute lag between
them.

To access this feature, just right-click on a given HRV table time, whether in the time or frequency domain, as in the example
below.
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e | e | o " T " P “ims S " o
\ \ ]
|| 19/10 08:30 20/10 07:50 82824 971 118 97 37 81.162 40 118,0 11,05 [
|| 19/10 08:30 19/1018:00 35938 93 109 85 41 35479 34 107,7 9,07 I=}
|| 20/10 02:00 20/10 06:00 13.074 994 46 33 % 12431 34 11,7 10,23 r
| 08:30 09:00 2116 706 162 128 T 2071 31 876 9,08 [N
| 09:00 10:00 3746 936 87 73 39 3692 2 1028 764 [N
| 10:00 11:00 3647 969 50 30 35 3611 30 1274 892 [N
| 12:00 4130 861 124 102 62 4.102 33 305,5 10,70 r
| 13:00 3625 963 60 37 39 3.564 37 1109 10,97 r
14:00 3622 970 48 33 29 3.573 30 1059 862 C
3 [ ssm[ 9w 4] 23 = __ =ss%2] =& 1307 | 12z | O M
|| 16:00 3614 978 38 24 F 3577 30 98,6 568 [l =
| 17:00 4.088 861 a7 7 58 4.036 49 4133 9,54 [n)
| 15:00 3747 940 T 59 40 3703 2% 1230 7.1 [n)
| 19:00 3.569 987 52 28 37 3525 51 1046 10,10 [n)
| 20:00 3324 1043 &3 45 53 3261 74 162,7 895 -
| 21:00 3.553 9% 83 56 62 351 52 3203 11,73 -
| 22:00 3.245 1093 3 5 3 328 40 1317 21,16 -
| 23:00 3.227 1.094 22 2 22 3191 E:] 121,2 18,36 -
|| 00:00 3.247 1.094 22 3 2 32 38 1187 19,53 -
|| 01:00 3.264 1.089 30 8 26 3241 39 1179 13,08 -
|| 02:00 3.265 1091 21 4 20 3.245 33 1057 1217 -
|| 03:00 3.103 1020 34 23 23 2909 33 180,5 10,28 -
| 04:00 3019 987 45 22 27 2745 37 102,4 7,98 [ .
| 05:00 3454 996 25 11 22 3311 33 1006 10,53 r
| 06:00 3495 976 60 47 31 3401 35 1106 11,73 r .
) The menu for the “Roll Over” option will be displayed. Click to open the Roll-
Rell-Owver Analysis Interval X ] ) A
Over Analysis Interval dialog window.
Exam
Start: |07/20/11 08:3200 P | Note that the starting time is the same as the one selected in the table. If you
End: |D?‘£21£11 08:08:00 P | need to insert a new time, just enter it.
Roll-Over The default value for the scope field is sixty minutes, but it can be changed as
Start per user convenience.
Interval: mirLtes

I Ok I | Cancel
stat tna Sagan Sor T SOUNIDX RMSS0 Tin o> 50 ~
. Hur st ims) s} imsf ims) B ims} ms) =] (3
20 205 0 765 B 30 3 ] 112 [
0 206 7 ) 3 % 36 2 1460 152
20 207 531 50 « « 350 5 1869 333
203 208 w 00 2 . 36 2 e a8
204 209 7 o s 4 E Y 214 ™
208 210 m o P ) m ) 0 647
206 zn 0 a3 ) 3 36 E) 1887 550
200 212 30 % s » 8 n 1927 867
208 213 556 8 s o 565 F 2209 014
209 214 w Bt 54 s 361 ) 287 1247
z10 215 355 ) o 6 354 ) 2999 1610
11 216 349 I & & 48 ) 3204 1988
212 an 358 uss » b 357 B B30 i
213 218 380 Bt 105 07 367 ] as0 w17
21 219 78 a3 103 108 s P a6t i
215 220 536 ) @2 w 365 31 3841 33
216 a2 1 s s - s n w0 528
217 22 e a0 e a s 3 a7 1011
18 223 6 was M ) 368 3 20 123
219 220 B at = B m 2 17 107
220 225 s a2s . 5 s 2 a7 1070
221 226 s a1 & % 365 ] 255 753
22 227 39 % 7 7% 308 2% 1807 am
223 228 a2 i a 2 an 2 168 m
224 22 0 754 8 @ 08 =5 1525 38
225 230 3 745 a2 w2 a2 2 1559 e v
NN (mean) and TN | Standara Devations <] 2000
el Clesd
I
1500
1
1000 200 1]
10081
500
0]
o e ™
/ .
/ \‘»/\ so0]
.
— // \\/«./‘r\ e —
— \ e -~
— — — 250
y . . . § . . LU H ms),
ozoz azor it oy ez iz o2z fravs fraes oo s o 10800 20001
NUM 9/28/2018 11:00

The previous example shows a table and its charts in the time domain, analyzed with the 15-minute Roll Over.

. TACHOGRAM

A tool used to identify and verify several cardiac arrhythmias patterns. It is possible to visualize all RRs or Pacemaker intervals, in

adjustable periods from a few seconds to several hours, along with the corresponding electrocardiographic tracings.
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As the points keep the analyzed QRS (Vs, Svs, etc.) colors, this allows to identify from isolated complexes to behavioral patterns
of several cardiac arrhythmias in a faster and more precise way, facilitating the diagnosis and increasing the information pro-
vided.

The RR Tachogram represents the RR intervals measured in ms (vertical scale) related to the recording time (horizontal scale).
It consists of two charts: Compressed Tachogram and Expanded Tachogram.

zann cra

ECGReview

CardioSeven
Tables

A

Tachogram
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8.1. COMPRESSED TACHOGRAM

This chart is represented by maximum RR values (dark green color), minimum RR values (light green color), and mean RR values
(represented by the splitting line between the two shades).

The Compressed Tachogram has a fixed time scale of 24h, which comprises all recording.

1200 ™

1800
1400

NOTE: The mouse arrow in the figure shows the RR intervals mean values.

EEEE

8.1.1. COMPRESSED TACHOGRAM VERTICAL SCALE

The chart vertical values scale of RR intervals (in ms) is configurable, which zoom can be increased or decreased by the shortcut
keys [+] and [-], when the focus is on the chart.

120 [ gadd o I 1 |

B0y !

B 88

7 8 9 W M 2 oW B %K T WM DB B AN 0 1 2 34§ & T

The figure above represents the Compressed Tachogram with the scale changed through the shortcut keys.

A NOTE: To change the Compressed Tachogram scale you should first click on any point of it to activate the focus.

8.1.2. POP-UP ON COMPRESSED TACHOGRAM
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This feature allows the visualization of RR interval time and average value with the mouse. To do this, select a chart location
which you want information about, and hover the mouse over it. Then, the pop-up containing the RR interval data will appear
on the screen.

2 Fil 2

This figure shows the pop-up feature (yellow rectangle) activated after selecting a specific chart location (blue vertical line).

8.2. EXPANDED TACHOGRAM

The selected period in the Compressed Tachogram (top chart) can be seen in detail, by expanding the time scale, in the Ex-
panded Tachogram (bottom chart).

The Expanded Tachogram shows the points representing the intervals between heartbeats. These points follow the typical
heartbeat colors as in other screens, for example, the normal heartbeat color is blue, the ventricular heartbeat is red, and so on.
It has variable time scale, from a minimum of 30s, to the maximum time of the whole recording, 24h.

8.2.1. EXPANDED TACHOGRAM ZOOM FEATURE

This feature allows you to precisely select a specific point in the Expanded Tachogram chart.

Since the precise selection of a given point in the Compressed Tachogram is difficult, another procedure can be adopted: with
the mouse, select an excerpt in the Compressed Tachogram (upper chart) that appears in the time and in the RR interval of in-
terest.
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This interval will be expanded automatically by varying the Expanded Tachogram (bottom chart). In this tachogram, an interest
interval can be selected with the mouse.

By pressing [Enter], the period will expand until it occupies the entire screen (this operation will be limited to the chart horizon-
tal axis resolution of 30 seconds).

NOTE: The interval selection on the Expanded Tachogram chart may be performed multiple times, followed by pressing
the [Enter] key until you find the point with the highest resolution.

[Tirne: 7/26/2011 90511 PM|
RR Intervak: 705
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8.2.2. EXPANDED TACHOGRAM VERTICAL SCALE

The scale setting in this chart follows the same sequences as the Compressed Tachogram chart.
Just select the Expanded Tachogram chart and use the [+] and [-] keys to change the scale.

ms)

18004

14004

1000}

8.2.3. POP-UP ON EXPANDED TACHOGRAM

This feature is the same as shown in the Compressed Tachogram. It is only necessary to select the point and leave the mouse
pointer over the selection marker until the pop-up is automatically displayed.

ms)

1800

1400

1000

[Time: 7/27/2011 1224113 AM
Interval: 980

RR I

8.2.4. HEARTBEATS RECLASSIFICATION

Once the resolution limit has been reached with Zoom, the heartbeat reclassification is done by selecting the heartbeats with
the mouse and then changing them with the shortcut keys (example: [N] key for Normal, etc.).
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In the heartbeats reclassification it is appropriate that the ECG bar is active, in order to see more clearly the heartbeats types
displayed in the expanded tachogram.
The previous figure shows how to use the RR Tachogram with the help of ECG bar.

8.2.5. CURSOR NAVIGATION IN EXPANDED TACHOGRAM

In order to optimize the user's observation through the several hours represented in the system, the Expanded Tachogram shows
the “Navigation” feature between the screens, just click on the chart left or right edges to position the cursor on the next screen.
You can also use the left [<--] and right [-->] navigation keys to navigate the chart.

(ms)

18001

14001

NI

~_|
600

2001

Ow o1 02 03 04 05 06 o7 08 09 10 il 12 13 14 15 16 17 18 139 20 21 22 23 24 25 26 27 28 29 30|

Thus, to visualize the RR intervals values in a posterior or previous interval, just use the mouse or the keys to navigate through
the chart. If the ECG Context bar is present, the tracings times will follow the RR Tachogram ones.

8.2.6. LINKING THE COMPRESSED TACHOGRAM, EXPANDED TACHOGRAM, AND ECG BAR

In order to facilitate the user visualization of certain RR interval, the system allows the combination of these tools.
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The Expanded Tachogram represents the relationship between the RR intervals values (in ms), and the selected time in the Com-
pressed Tachogram.

Thus, for a more detailed view (specific time and interval), the desired interval is selected in the Compressed Tachogram, which
will automatically appear in the Expanded Tachogram.

The RR interval selected with the mouse in the Expanded Tachogram (yellow selection) appears in green in the ECG bar, allowing
a more detailed view of the selected RR interval.
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9. PACEMAKER ANALYSIS

The PACER software was developed to analyze recordings of patient with pacemaker who underwent Holter exams, allowing
greater precision and agility in the diagnoses of these exams.

The PACER Software is composed of three parts:

1. Pacemaker spike detection by CardioLight+ digital recorder through specific circuit.

2. Creation of a unique database of pacemaker ventricular and atrial spikes.

3. Consolidation of this database with the QRSs database of conventional Holter recording.

For a correct pacemaker activity evaluation, the software is based on three pillars that should work in an integrated way:
I.  Proper spikes detection by the digital recorder;

Il. Data software analysis provided by the recorder; and,
Ill. Viewing features and information editing.

9.1. PREPARING, ACQUIRING, AND ANALYZING PACEMAKER PATIENTS EXAMS

The procedures for acquiring and preparing exams of patients with pacemaker are the same as for patients without a pace-
maker.

However, you should program the Software to reanalyze them as exams with pacemaker activity, be it Atrial, Ventricular, or
Dual-chamber.

Thus, for exams of patients with pacemaker, the system makes it possible to analyze them in a different way from the exams of
patients who do not have pacemaker.

9.2. SOME IMPORTANT CONCEPTS

For a correct understanding of software settings, such as Interval Limits, Pacemaker Intrinsic HR, HR in Hysteresis, and VC Form
Similarity, some concepts should first be explained.

9.2.1. INTERVAL LIMITS (IN MS)

eA — eV (atrial spike - ventricular spike)
It is used to define the interval between the atrial and ventricular spikes in the Dual Chamber Pacemakers;

eA —R (atrial spike —R)
It differentiates the normal QRS following the patient intrinsic atrial activity from that caused by the pacemaker's atrial stimula-
tion;

eV - R (ventricular spike — R)
The ventricular spikes not followed by QRSs after the determined values are considered “Command failures”; and,

Refractory period
Pacemaker blindness interval after intrinsic ventricular depolarization. The early pacemaker activity after this interval is consid-
ered “undersensing”.

9.2.2. HR
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Intrinsic pacemaker HR

The value 60,000 divided by the pacemaker’s HR gives the maximum interval (in ms) for the appearance of ventricular depolari-
zation (when the pacemaker has no hysteresis programming). Intervals greater than this value without patient intrinsic activity
and without pacemaker activity are considered as stimulation failure, or oversensing;

HR in hysteresis
When the pacemaker is programmed to trigger with hysteresis, this HR should enter the calculations to define the maximum
allowable interval without pacemaker activity in the absence of intrinsic QRS.

9.2.3. VC FORM SIMILARITY

This feature allows a greater or lesser weight in the analysis to assess the QRS form similarity triggered by the pacemaker, even
in the absence of spike detection by the recorder.

9.3.SETTINGS

It is suggested that the first change in Settings should be made in Pacemaker Data.

9.3.1. PACEMAKER DATA

According to patient or referring physician information, the pacemaker type active during the exam should be indicated, so that
the program performs its analysis correctly.

Reanalyze Settings x |\When presenting the window, the pacemaker type auto-
Anshyzer Pacer matically activated by the program will be “No Pace-
~ pOPMNormalValues Facer Setngs itervals Teeshold ) maker”, and the analyst should select the actual pace-
o HRY TWE- o Moy maker type used in the exam. Thus, the analyst should
- Apnea o Pacemaker E - . . Lo .
.. Atrial Fibillation 0| click on the desired pacemaker type, as indicated in the
::;r v FDE*allrgh;mber Pacemaker . - preViOUS figure.
100 Use
Defautts
|
\‘
|
|\
faN I TN o
- —J|
Cancel Apply Help
Reanalyze Settings % |The figure shows the type selection by the user, then click
- Analyzer Pacer on [OK]
J:S::f Norml Valuzs Pacer Settings Intervals Threshold n ms)
HRV Type: | Dual Chamber Pacemaker ~ Min Max
- Vs <> R
i Apnea _
- Atrial Fibrilation HR Hysteresis HR e cneV
Filter S
L HRT \;(i:n&"“ Simiary max | | R
. Blanking 100 D§:Ens
Cancel Aoply Help

After the pacemaker is selected, the heartbeat type representation displayed in the window will be changed so that the user can
see the limits on it. Notice in the figure above, the heartbeat representation (Ventricular Capture) that appears when the Dual
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Chamber Pacemaker is triggered. The same happens when the user selects the other Pacemaker types, and for each type, there
will be a heartbeat type, according to the needing of view the limits for the intervals on it.

Pacer Seftings Another changeable item present in “Pacemaker Data” is the Heart Rate, which are two:
Type: | Dual Chamber Pacemaler w e HR

HR: Hysteresis HR: e HRin hysteresis

Both allow you to choose the values you want.

9.3.2. LIMITS FOR THE INTERVALS (IN MS)

Intervals Threshold (in ms) This tool allows the edition of minimum and maximum intervals (in ms), between:
Mir Max - Atrial Spike and R (eA <->R);
0 140 - Ventricular Spike and R (eV <-> R);

- Atrial Spike and Ventricular Spike (eA <-> eV);
- Refractory period.

100 Use

Defaults

Enabling the “Limits for the Intervals (in ms)” fields will be according to the Pacemaker type selected.

9.3.3. VC FORM SIMILARITY

As this feature allows a greater or lesser weight in the analysis to evaluate the similarity of the pacemaker-triggered QRS form, it
allows the user to configure the Ventricular Captures similarity in five degrees, ranging from minimum to maximum.

WC Form Similarity
min max

This feature allows the system to analyze some QRSs as Ventricular Captures, when the recorder did not detect pacemaker
spike, which can occur in some bipolar pacemakers. It may be required a greater or lesser similarity of the analyzed QRS in rela-
tion to the VCs with pacemaker spikes present.

This feature should only be used in the reanalysis to reduce eventual presence of false negative and false positive.

9.4. PACEMAKERS AND SPECIFICATIONS

9.4.1. DUAL CHAMBER PACEMAKER
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Reanalyze Settings

Analyzer

ABPM Normal Values

Pacer
[#-HRV

~Apnea

- Atrial Fibrillation
- Filter

HRT

Pacer

Pacer Settings

Intervals Threshold {n ms)

Type: Dual Chamber Pacemaker Min Max
Vs <—>R j -MD
HR: Hysteresis HR
"
VC Form Similarity AsesR[120
min max
[ Blanking
Cancel Aoply

x |On exams with Dual Chamber Pacemaker activity, all edit-

ing options in “Limits for the Intervals (in ms)” will be ena-
bled.

Use
Defaults

Help

The Dual Chamber Pacemaker type selection enables all available options in “limits for the intervals (in ms)” and shows a heart-
beat that indicates where changes in these limits will occur.

Reanalyze Settings

- Analyzer

L. ABPM Normal Values
. Pacer

HRY

-Apnea

Atrial Fibrillation
Filter

+.HRT

Pacer

Pacer Settings
Type:| Dual Chamber Pacemaker ~ ~

HR Hysteresis HR

VC Form Similarty

min max

Intervals Thresheld {n ms)

Cancel Apply

x |To do this, select the interval to be changed and it will be
automatically highlighted in the heartbeat.

Use
Defaults

Help

For example: minimum threshold between atrial and ventricular spikes (eA <-> eV):
The heartbeat illustrated in the figure indicates where the user's change will be performed in the exam's heartbeats.

NOTE: The software will analyze the exam according to the limit values edited by the user.

9.4.2. ATRIAL PACEMAKER

If the patient has an Atrial Pacemaker, only the limits “Atrial Spike and R (eA <-> R)” and “Refractory Period” will be enabled.

Reanalyze Settings

- Analyzer
. ABPM Normal Values

; Apnea

Agrial Fibrillation
+- Filter

LHRT

Pacer

Pacer Settings

Intervals Threshold (in ms)

Type:| Atrial Pacemaker ~ Min Max
0 140
HR Hysteresis HR o | o
\IC Form Similarty A5 < R
Blanking
|
i‘l
I -
— | I
ot | [ o

x | Note that in the figure, the Atrial Pacemaker activation
enables the “Limits for the Intervals (in ms)”, which can
be useful for the exam analysis containing this pace-
maker type.

Help

Also note a Normal heartbeat representation preceded by Atrial Spike (NpeA), generated by this pacemaker type, to demon-
strate where will be the changes made by the user in the limits.
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9.4.3. VENTRICULAR PACEMAKER

In exams of patients with Ventricular Pacemaker, the options available for editing in Limits for the Intervals are: “Ventricular
Spike and R (eV <-> R)” and “Refractory Period”.

Reanalyze Settings X

- Analyzer Pacer
EPM Nermal Values

Pacer Settings Intervals Threshold (in ms)
Type: | Ventricular Pacemaker ~ Min Max
HR: Hysteresis HR:

0 [
VC Form Similarity 120 240
min max -

Blanki 100 Use
. anng - Defautts

Cancel Apoly Help

Note that in the figure above, the Ventricular Pacemaker activation enables the “Limits for the Intervals (in ms)”, which can be
useful for the exam analysis containing this pacemaker type. Also note a Ventricular Capture heartbeat representation (VC), gen-
erated by this pacemaker type, to demonstrate where will be the changes made by the user in the limits.

9.5. PACER SOFTWARE FEATURES

The pacemaker activity can be evaluated, in addition to CardioSmart CS550's own resources, through three specific screens cre-
ated for this purpose:

QRSs Morphologies Screen
Pacemaker table with all events related to the pacemaker

Pacemaker Tachogram

9.5.1. QRSS MORPHOLOGIES SCREEN

This screen automatically presents two new QRSs families that the software identifies as:

VC (Ventricular captures)
QRSs originated by stimuli of the pacemaker electrode located in the ventricle; and,

NpeA (Normal preceded by atrial spike)
QRSs originated by atrial stimulation with preserved AV conduction.
In this case, the patient's intrinsic ventricular QRS atrial spike - P-wave - will be observed.

9.5.2. EDIT

The individually (or grouped) viewing and editing of the complexes is the same as the other heartbeats already in the program
(see the Morphologies item in the User Manual - CardioSmart CS550).
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9.5.3. PACEMAKER FILTER AND SPIKES INDICATOR

To facilitate the visualization and acceptance (or not) of the diagnosis made by the heartbeat software, go to “ECG bar”, located
at the bottom of the screen, where two new features are presented: “Pacemaker spikes indicator” and “Pacemaker filter”.

x

x| :
o 150

{bpm}

orm: Ventricular Capture/5

7/29/2011 5:52:21 AM 22 23 24 25 26 27 23 29 30

The Pacemaker spikes indicator appears as a red mark at the bottom of the ECG screen, at the heartbeat location where the
digital recorder has detected the spike (the spike mark is highlighted with a circle in the figure).

However, if the “Pacemaker Filter” command is activated, this mark will be replaced by the spike in the tracing itself.

The “Pacemaker Filter” is activated by right-clicking on the “ECG bar” and then selecting the “Pacemaker Filter” option as shown
in the figure below.

JICA Femove PM .

Filter-up L

We can notice the changes that occurred in the ECG tracing, through the circles highlighted in the figure.

150]®Pm)

1

14 16 17 18 19 20
CHAB00 T TIVE 000 GG 1000 1 T ACE 110007 ) 010 . i G

~
]
]
o
e

g
<

01005 VG 1005 - A 00, ; VC) - 000 V) 1000 0 V) (980 551 VG 101030 o WG 1010

7/29/2011  5:52:21 AM 22 23 24 25 26 27 28 29 30 31

Observe through the ECG tracing figures that, by holding the mouse over the selected heartbeat spike, the Pop-up is triggered,
indicating its data.

A NOTE: These two features are also present in the tracing ZOOM.
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9.6. PACEMAKER TABLE

9.6.1. SOME IMPORTANT CONCEPTS

For the correct understanding of the information provided in the Pacemaker Table columns ("S. F.", "Capt. F.", and "Sens. F."),
some concepts should first be explained.

9.6.1.1. STIMULATION FAILURE

- Lack of pacemaker spike.

29.6.1.2. CAPTURE FAILURE
Spike not followed by QRS.

9.6.1.3. SENSITIVITY FAILURE

There are two types:

Undersensing
Spike triggered before the expected moment because the pacemaker did not detect the previous QRS;

Oversensing
Spike triggered after the expected moment because the pacemaker has detected an electrical activity that it should not have.

9.6.2. PACEMAKER TABULAR SUMMARY REVIEW MODULE

The pacemaker tabular summary review module (Pacemaker Table) describes all events related to the pacemaker, being possi-
ble to check all the pacemaker spikes and failures of capture, sensitivity, and stimulation, hour by hour.

The Pacemaker Table is like the QRS Table, that is, it is also a Smart Table, as it allows data editing through the same commands
described in the QRS Table (except some non-editable columns).

The columns in this table indicate the total amount of the respective event in the hourly (60-minute) recording.
They are:

QRS No.
Total number of QRS;

eA
Total number of atrial spikes

eV
Total number of ventricular spikes

eV/eT
Ventricular spikes percentage of the total;

NpeA
Total number of normal heartbeats preceded by atrial spike

vC
Total number of ventricular captures

VC (%)
Percentage of ventricular captures in relation to the total heartbeats
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S.F.
Total Number of Pacemaker Stimulus Failures and Oversensing Failures;

Capt. F.
Total number of pacemaker Capture Failures; and,

Sens. F.
Total Number of Pacemaker Sensitivity Failures due to Undersensing.

— Time N=Qrs el v eVieT Mped cv CV ) F.E. F. Capt. F.5ens
General 3:25 A 1
—Morpholo.. || 409 | 4574 15
Arrhythmias =00 qETE = 7
RR Interval ’
24 hrs Cha Gon 66
ECG Review 7:00 4,406 25
| TSR | 200 4,030 189
i 200 3818 479
_ 10:00 3,791 170
11:00 3,666 347
12:00 3,853 261
1:00 3,603 469
_ 2:00 3,744 219 1
3:00 3,614 422
2:00 3,608 651
m 5:00 3,667 215
600 3,626 265
7:00 3,795 190
00 4152 a7
HRV 9:00 4,608 125
__Tachogram | 10:00 5,262 1
—apnea L 4400 | 4794 1
Atrial Fib.
EErT— 12:00 4,350 18
e o7 [ASS NSGT IRESRR T eser | Te0 T+
Examples _---------

The Pacemaker Table in the previous figure has ten columns. Each column's row quantity is equal to the number of hours in the
record, plus the Totals row (sum of values for the entire column).
The maximum and minimum hourly values for each column are respectively in red and green.

9.6.3. TABULAR SUMMARY RESOURCES

9.6.3.1. COLUMN DATA EDITING

Except for the first, second, fifth, and seventh columns, all others can be changed.
To do this, double-click on the column and hour to be changed.

3125 2,548 1
2:00 4574 15
5:00 4,228 7 1
600 4,297 66
7:00 4,406 25
200 4,030 189
9:00 3,818 a79
10:00 3,791 170

The field selected by double-clicking the mouse is highlighted in the table shown in the previous figure. To change this field's
values, just insert the desired value or delete the existing one to clear the field.
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29.6.3.2. TIME EVENTS VIEW ON THE ECG BAR
This feature allows you to list all the times in which Pacemaker-related events have occurred.

——xl | Ttme | nears | ea ev/el | Npea FE | F. Capt. Fsens
General 9:77 2,450 3 19
—Morphalo.. | | 00 | 859 - 3 4
Arrhythmias
—RR \nterval 11:00 4,847 1 5
24 hrs Cha 12:00 4718 - 1
ECG Review 1:00 4,568
CardioSeven 2:00 4357 9
Tables
= so0 | 4210 |G 1 5
_ 4:00 4,989 1
s00 | 5413 [JEHEAN 20 2
6:00 5217 15 37
00
u 500 Bl
9:00
ap.
ﬁ 11:00
12:00
o | 20 [N
2:00
o | o [0
4:00
HRV
Tachogram 5:00
prml Ny |
Atrial Fib, 7:00
Turbulence
—_— 8:00
— =
9:00
Examples
E|
ol | Schedules: ™
05:00:05
05:00:14
05:00:31 |
05:00:42 l
05:00:46
05:00:49
05:00:51
05:00:34 e
05:00:56 T
05:01:00 |
05:01:02 il
05:01:07 :
05:01:18 ;|
05:01:21 ol [F<
> 3/18/2010 4:58:58 AM 59 5:00:00 AM 01 02 03 04 05 06 o7

By clicking on any field in the columns “NpeA”, “VC”, “S. F.”, “Capt. F.”, or “Sens. F.”, the event times will appear in the lower left
corner of the screen (if the ECG bar is active).

In the Times List, are all events in the table's selected field in chronological order. Selecting any time in this list will show the
event in the ECG Bar, highlighted in green.

9.7. PACEMAKER TACHOGRAM

The Pacemaker Tachogram represents the intervals values of the pacemaker spikes and allows the pacemaker activity analysis in
the patient.
It consists of two charts:

Compressed Pacemaker Tachogram or 24h Pacemaker Tachogram, at the top of the screen; and,
Extended Pacemaker Tachogram or Pacemaker Tachogram of the Selected Period, in the lower area.
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The pacemaker spike interval values are measured in ms (vertical scale) and are related to the recording time (horizontal scale).
The Compressed Tachogram has a fixed time scale: 24h, which comprises the entire recording. The Expanded Tachogram has a
variable time scale, from a minimum of 30 seconds, to a maximum of the entire recording, 24h.

9.8.ECG BAR

To facilitate the visualization of a given pacemaker spike interval value by the user, the software allows the use of the Tacho-
grams in conjunction with the ECG Bar.

The pacemaker interval selected with the mouse on the Extended Pacemaker Tachogram (yellow or blue line) appears below the
ECG Bar in Green, allowing a more detailed view of the selected interval value.

The previous figure represents the Pacemaker Tachogram tool of the CardioSmart CS550 software, with the two charts available
for analysis of the pacemaker's functioning during the 24-hour exam.

NOTE: The Pacemaker Tachogram will only present values for exam with pacemaker activity, be it Dual Chamber, Atrial
or Ventricular.

9.9. COMPRESSED PACEMAKER TACHOGRAM

This chart is represented by maximum, minimum, and mean values of intervals between the pacemaker spikes (represented
respectively by red, pink, and the dividing line between the two shades), as shown in the figure below.

15004 ™9

14004 | |
1

e S L e AL S Ll T e e

T I
2001 I
o
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ANOTE: The mouse pointer shows where the mean values of intervals between the pacemaker spikes occur.

This figure shows the pop-up feature (yellow
rectangle) requested after selecting a spe-
cific chart location (blue line).

o TV T T T T

9.10. COMPRESSED PACEMAKER TACHOGRAM FEATURES

9.10.1. COMPRESSED PACEMAKER TACHOGRAM VERTICAL SCALE

The chart's vertical scale is configurable and can be enlarged or reduced by the shortcut keys [+] and [-], respectively.

)

18004
|
14004 |
1

10004
800/
600

P | E—
o

15 16 7 18 19 20 Eil 2 23 [ i El 3 4 s 3 7 8 9 1 1 12 13

The figure above represents the Compressed Pacemaker Tachogram with the scale changed through the shortcut keys.

ANOTE: To change the Pacemaker Tachogram scale you should first click on any point of it to activate the focus.

‘9.10.2. POP-UP

This feature allows the visualization of pacemaker interval between spikes time and average value with the mouse.
To do this, select a chart location which you want information about, and hover the mouse over it.
The screen will then pop-up with the data from the interval between the pacemaker spikes.

9.11. EXPANDED PACEMAKER TACHOGRAM

The Extended Pacemaker Tachogram shows the pacemaker spikes representative points. These points have the characteristic

color of the heartbeat in which the spike occurred, for example, in a Ventricular Capture, the color of the point representing the
spike will be pink and in the case of the Supraventricular heartbeat, it will be green.
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The Expanded Pacemaker Tachogram is represented by the relation between the values of the intervals between the pacemaker
spikes, in milliseconds, and the time selected in the Compressed Tachogram. Thus, the selected point on the Compressed Pace-
maker Tachogram is automatically displayed in the Extended Pacemaker Tachogram, enabling a more detailed view of the inter-

val selection (specific pacemaker time and interval).

[ims

T e TV T T T T A A

i 1 i i B ) b 2 3 3 i 3 s 4 ‘ 4 : 8 0 0 0 2 B

o

The figure on the left shows the
Compressed and Expanded Pace-
maker Tachograms. The selected
time interval on the Compressed
Pacemaker Tachogram (blue vertical
line) appears expanded on the Ex-
tended pacemaker Tachogram.
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9.12. EXPANDED PACEMAKER TACHOGRAM FEATURES

9.12.1. ZOOM - PRECISELY SELECTING A SPECIFIC POINT IN THE CHART

To better observe a
period of the Com-
pressed Tachogram,
just select an area of
it with the mouse.
This will create the
Extended Pacemaker
Tachogram in the
lower field of the
chart.
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If a greater definition is required, an Extended Tachogram excerpt can be selected with the mouse and pressing the [Enter] key;
this will expand the selected area to the full chart width. This operation can be repeated as many times as necessary to identify
the desired pacemaker time or interval (distinction between two consecutive pacemaker spikes).

The interval selected in the Compressed Tachogram in the figure above (gray excerpt identified by the mouse pointer) appears
enlarged in the Expanded Tachogram Chart.

‘9.12.2. EXPANDED PACEMAKER TACHOGRAM SCALE

As in the Compressed Pacemaker Tachogram, in this chart the vertical scale change is also possible, using the same Compressed
MP Tachogram features, which are the [+] and [-] shortcut screens.

‘9.12.3. HEARTBEATS RECLASSIFICATION

After reaching the Resolution Limit with the Zoom, the heartbeat reclassification occurs by choosing it with the mouse and then
changing it by using the keyboard shortcut keys.

‘9.12.4. CURSOR NAVIGATION IN EXPANDED PACEMAKER TACHOGRAM

To optimize the user observation through the several hours represented in the Tachogram Chart, it presents the navigation fea-
ture between the screens; just click on the left and right edges of the Tachogram Chart.
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The arrows on the Pacemaker Tachogram Chart in the figure above indicate the right and left limits on which the user should
click to navigate along the chart.

Thus, in order to visualize the values of the intervals between the pacemaker spikes in an interval before the currently pre-
sented, the user can either use the keyboard left arrow or click on the chart left border indicated by the left arrow.

If the ECG Bar is active, the tracings times will follow those from the Tachogram.

The selected time interval on the Compressed Pacemaker Tachogram appears expanded on the Expanded Pacemaker Tacho-
gram and highlighted (in green) on the ECG Bar.
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10. ATRIAL FIBRILLATION

— x
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Examples

The evaluation of patients with atrial fibrillation is very important, since it is the most common sustained
arrhythmia in clinical practice. It usually has a progressive evolution, defined by the presence of paroxysmal
episodes, until it finally becomes persistent

Therefore, observing its behavior during continuous recording, or even detecting asymptomatic episodes,
can bring important information, with prognostic and therapeutic implications.

Based on these criteria, Cardios developed a software capable of assisting the analyst physician in carrying
out these studies.

The heart rate assessments at different day times, the behavior during sleep, as well as the presence of par-
oxysmal atrial fibrillation (AF) episodes, can be easily identified in a Holter, allowing the implementation of
appropriate pharmacological therapy or even pacemaker implants.

The basis of the developed algorithm is the detection of atrial fibrillation episodes, based on the statistics of
NN intervals distribution. This will be another facilitator of this module to the analyst physician, because the
elimination of supraventricular arrhythmias will be automatic in the periods detected by the software as
atrial fibrillation.

In the figure to the left, there is the tab of the Atrial Fibrillation analysis component, highlighted in green,
through the system navigation menu.

10.1. ATRIAL FIBRILLATION COMPONENT SETTING - INDIVIDUAL MODE

The user can setup the activation of the Atrial Fibrillation software individually, that is, it will not be standardized for all exams.
The user will only activate this tool with the exam being analyzed opened, and whenever he/she wishes.



CardioSmart CS550 Pagel185

The AF software activation can be done by the user in two ways:
Analysis Record Tables Settings View Wi
Selective Analysis...

Atrial Fibrillation...

v  On-the-Fly SVE's 1. When detecting the presence of atrial fibrillation in the exam,
the user should click on: [Analysis] [Reanalyze]
Reanalyze...

Re-sync Mirror Files

Build Automatic Examples... Ctrl+5Shift+E

2. Click on the [Enable Atrial Fibrillation component] option and any other desired item within the module.
Click on [OK]

Reanalyze Settings X

Analyzer q I~ .
ABPM Normal Values Atrial Fibrillation

Analysis Corfiguration General
ivate Atrial Fibrlation plugin: ECGG bar coupled to tachogram

Lump Atrial Fibrillation . . )
; s 1 min w Allow automatic analysis
Atrial Fibrillation intervals urtil: records edtion

Filter 0 Block low typicity manual interval
HRT insertion

[ Histogram log scale

Restore Defaults

Cocel | [ towy | [ b

Immediately after this selection, it is possible to access the atrial fibrillation component in the navigation menu, and the epi-
sodes automatically detected by the software will be displayed according to table and tachogram exemplified below.

Analysis Summary 1 100
AFib total time: 20:14:48 No. of episodes: 116 L wm
Time in tachy: 0:00:00 Time in brady: 8:48:21 el FATY <0
Longest episode: 1:10:04 30000l I 100
Highest HR: 120 bpm Lowest HR: 26 bpm LA UMW i i ! -
81 pauses, Largest: 4,45 at 18:5%:49
15:00:00
Hour Duration | HR (bpm) Basal HR (bpm) Pt |~
Min Avg Max Pre Post
» [TT00 0:09:55 36 52 73 | | 17:00:001
T 00628 3 2 E5
17 ooes 37 54 54 52
1129 01016 36 55 K] 55 56 18:00:00
4 0T 2 56 7 55 ) I/
1149 00632 2 sa 82 56 y
ST 0Rss 7 ) 86 63 56 b
1202 ooz 5 &1 8 64
1212 Gotot 8 63 36 61
1216 00631 39 55 81 53
1222 0036 35 55 20 51 56 s
1234 0047 39 56 72 WY
1241 00308 7 60 7 7 66
1246 005 8 & 85 7 59 prnzo
1254 00022 69 kil 8
1259 00831 50 & 5] 7 E
109 00513 51 65 82 67 ) 03:00:001
119 o0t 51 65 7 69 65 i
22 00205 52 k) £ i &
126 00200 43 59 69 ) ) 05:00:001
LTI T 52 59 7 60
137 onase 39 57 2] 54 52 AT PO
54 Bod4ss 37 s7 73 52 56
159 0:05:32 40 59 ul pEoc
206 cosds 6 0 86 68 L
217 o019 il 7] 8 6 72
229 08114 40 ] 81 58 0 [ieTy
235 003Ad 39 sa 72 E fualis h -
i AR AR R A L
242 BAAT 37 ) 120 66 7 "
29 oma » 8 m g = o | o mow oen o e o o e D G o G o G O G (o G G (e G i e (e

= Minutes per strip: | 2 hours | weof strips: [12 |2 puration: 24:00:00
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[EY

0.2. ATRIAL FIBRILLATION MODULE OVERVIEW

After the automatic analysis, a table showing the atrial fibrillation suggestive episode(s), detected by the AF software according
to chart (table/tachogram), below will be displayed. We will look at each of these tools in detail.

Ix

Analysis Summary.

= 160
General AFib total time: 12:24:39 No. of episodes: 7 n (bpm)
Vorholow | | Time in tachy: 02044 Time in brady: 00004 T | | % -
Arhythmias | | Longest episode: 7:08:22 12:00:00 180
RR Interval

Highest HR: 136 bpm Lowest HR: 53 bpm |
24 hrs Cha.. it I BN R

There is no pauses

- =)
Tables Min Max Pre Post

Avg
HRY 200 rosa 160000 -

Tachogram 3 209 5:46:16 53 95 136 61 106 b i ) i I [y 20
piE T o CZN TR N 1A

i 805 00808 o s s w8 180000 160

305 vesze o 5w e o i I ! i !

N 205 sies | w
FA 433 34T 56 ) 134 111 109 ko ]
Atrial

e (TP | lidd | TR | 0

220000 160
I 1l 0
000000 160
I L bl . 4 A I JI W &

020000

|

04:00:00¢
@
060000 160
MY a0
080000 160

Turbulence

0 GO T [ (o GO GIE) Gy G [ (e o (T (U7 (o G (o (U T (e M GUR G (s Sk

s S e e E R ) e o

o

120]EPm)

11/09/2017__ 14:09:25 2 27 28 2 30 31 32 3 E 35 36 37 38 38 40

2ress [F1] for help

10.2.1. ANALYSIS SUMMARY

The information in this summary refers to the atrial fibrillation episodes detected by the software.

It includes:

e Total fibrillation time during the recorded period (which may be a single event in the case of persistent atrial fibrillation, or
several episodes in the case of paroxysmal atrial fibrillation);

o How many AF episodes were detected during the exam;

e Total tachycardia and/or bradycardia (based on all detected events) based on system preconfiguration (bradycardia setting
and default tachycardia, that is, standardized in CardioSmart CS550 software);

e The longest AF episode duration;

e The highest and lowest HR observed among the AF episodes detected by the software;

e Pauses during events, duration and time.
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Analysis Summary

General AFib total time: 12:24:39 No. of episodes: 7 L fopm
Morpholo... | | Time intachy: 0:20:44 Time In brady: 00004 e Bl PORN H DRONEE Y
Ay i— Longest episode 7:06:22 12:00:00( 160|
BR Interval 3
| | [ Monestiwe 360pm Lowest HR: 53 bpm Il Lii: S TR Y.

There is no pauses
ECG Review 14:00:00] 160]
e | [T e [ o [meem e AR e A oSN S SR
Tables Min | g | Ma Pre Post
70827
5 3 I L
i 01 52 GH 703
: o 9 129 102 57
1 C B 126 % 9
PETR 2 8 s 134 m 109
L

Analysis Summary

AFib total time: 12:24:39
Time in tachy: 0:20:44
Longest episode: 7:08:22
Highest HR: 136 bpm
There is no pauses

No. of episodes: 7
Time in brady: 0:00:04

Lowest HR: 53 bpm -
s = 160)

08:00:

m
0000 0005 0010 0015 0020 0025 0G30 0035 0040 0043 000 00'SS O1i0D OKOS 0N10 OWIS 0120 OF2S N30 ON3S 040 Onas ovso oviss o2

Minutes per strip: |2 hours v N otstrips: | 12031 Duration: 240000

1110872017

140925
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10.2.2.

TABLE OF ATRIAL FIBRILLATION EPISODES DETECTED BY SOFTWARE

The fibrillation episodes detected by the software are listed below in an analyzed exam example:

s

Analysis Summary 1000 10
General AFib total time: 12:2439 Mo, o episades: T L opmi
Merphoto.. Time in tachy: 0:20:42 Time In brady, G004 H_WM__JW%“MMW
Arhythmias Longest episode: 70822 12:00:001 60|
;T.’:;:I :’:za::-k;.}:::m Lowest HR: 53 bpm 1 L. ik
ECG Review 1400001 10|
Tables Min | avg | Max Pre Past
[ zon  omn 1606001 160
Tacnogram v [ sees 5 % E3 ] 06T a0
N 89 0858 n AL 152 112 1038
_A:,% 809 ©:08:09 6 95 129 102 57 10 160
1 12624 o] ] 126 o ’
51615 a0
BanAT 5 “ 1 109 000 | . 160
Duration HR (bpm) Basal HR (bpm) Prt 4 Ll L e I @
Min Avg Max Pre Post I B
7:08:22 C b 4 -
5:46:16 53 95 136 61 106 O i
0:08:58 7 101 132 112 103 L i i I ddls_a
0:08:09 64 95 120 102 57 [N
1:26:24 B4 93 126 46 97 C
5:16:15 |
3:47:17 58 94 134 111 109 [

il i

L)
0500 0003 0010 0015 0020 0028 0030 0035 004D 0043 00SO OGS 0100 ONS OKIO ON1S 0120 012 OV30 0135 04D ouas onso oviss oilo

Minutes per ship: | 2 hours ~| wotsps [12]3] punation 240000

<

B
-y

(i P
Cas
H

B
|
i

Mty
[

110372017 140938 %

37
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In this table, it is possible for the analyst physician to verify detailed information of each detected episodes:
e Minimum, mean, and maximum HR and duration of the detected event.
e The previous HR (pre-basal HR) at the onset of atrial fibrillation, and HR (post-basal HR) immediately after the atrial fibrilla-

tion episode.
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Each listed event can be selected individually (when clicked), and will be shown simultaneously on the tachogram (on the right
side of the screen), and on the ECG bar (at the bottom of the screen) that will show the beginning and/or end of the electrocar-
diographic tracing corresponding to the episode.

Howr Duration HR fopm] Basal HR jbpm] Pt
Min Aug lax Fre Fost

2:4 TaR:2? _

] 209 54616 53 95 136 61 106 = I

EEL] [E13T] kil LD 152 12 a8

B:09 E0E00 64 95 129 102 57

305 1-26:24 64 93 126 46 w7

305 21615

4:33 kdT7 58 4 154 111 109

NOTE: In order for the ECG to match the selected period, it should have been pre-configured (as we will see in the set-
tings chapter).

Tachogram
1000001 o160
D NWM——M—L-—*—-JO
12:00:00{ : 160
_a__lM_L bt b gy e
14:00:001 160
16:00:00/ 160
\ @
18:00:00 ' 160
%0
20:00:00 160
\ . LSS [ v g ey ey B | R u | 1 80
22:00:001 160
o | ] 1l o
00:00:001 160
i Ly ! i L L A Al %0
02:00:001 : 160
\ A R S
04:00:004 160
oo
06:00:00 , 160
I co
08:00:00 160
80
"
0000 0005 0310 0015 00:20 00:25 0030 0035 0040 0045 0050 OX'SS 0100 0105 ON10 O¥1S 01:20 01:25 0130 O135 0140 0145 OLs0 ovss 028
Minutes per strip: 2 hours « wotstrps: [12)2] ounation: 240000
ECG bar

11082017 140925

ress [F1] for help
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e The module will always display the atrial fibrillation episode start, that is, the suggestive transition moment of atrial fibrilla-
tion rhythm or vice versa

Analysis Summary

AFib total time: 12:24:39 Mo. of episodes: 7
Time in tachy: 0:20:44 Time in brady: 0:00:04
Longest episode: 7:08:22

Highest HR: 136 bpm Lowest HR: 53 bpm

There is no pauses

Hour Duration HR (bpm} Easal HR [bpm) Prt
Min Avg Max Pre Post
2:09 T08:22
3 209 5:46:16 53 95 136 &1 106
7:59 0:08:58 71 101 132 112 103
&:09 0:08:09 54 95 129 102 57
3:05 1:26:24 54 93 126 46 97
3:05 5:16:15
4:33 34717 58 94 134 111 109
=

Episode Complements RR Tachogram RR Histogram

Pauses (== 3.0 5)

There is no pauses Show

Estatisticas
Time in tachy: 0:07:42
Time in brady: 0:0000
Typicity: 77 %6

For visualization of these rhythm transition periods, just click once on a certain time of the table. The beginning of the episode is
then displayed. With a new click on the time (side-header, on the symbol >), the program will locate the end of the episode, that
is, the AF event reversal for sinus rhythm.

Still referring to the table, when a certain time is selected, the user can obtain an individualized statistical information of the
episode, such as the total in tachycardia and/or bradycardia, the existence of pauses in that period, and the typicality, that is,
how much this episode is approaching atrial fibrillation (with randomly varying RR intervals).

NOTE: The information displayed in each AF event, such as tachycardia, bradycardia, and pauses, are based on the
General Setting (default) made in the Settings / System / CardioSmart item.
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x| Analysis Summaey

General AFib total time: 12:24:39 No. of episodes: 7 L om)
Morpholo | | Time intachy: 0:20:44 Time In bracy: 0004 s DN PPN T DRO)
Armthmias | | Longest episode: 7:08:22 12:00:00f 160}
RR Interval v 9
e Mighest MR 136 bpm Lowest HR: 53 bpm 1 Lk A Yoty 0
There is no pauses
£CG Review 14:00:00} 160)
— T T i e A o N S A T TR
Tables Min vy Max Pre Post
HaY 200 Towz o
Tachogram » [ saee 5 5 [E ] ToE
gnea TS GOSS " oz Tz 10
“Atrial b, 809 00809 (7] 9 129 102 57
305 12624 2] 3 126 46 ”
105 sa6s
P s “ om0
Turbulence m
0000 00i0S 0010 0015 0020 0025 0030 0035 0040 0045 0GiSO 00SS 0100 OLOS K10 OVIS 0120 OF2S O30 Ouss 010 0vias oviso ouiss oz
£ Minutes per strip; 2 hours ¥ wotstips: [12/0] ountion: 240000

A

)

1032017 140925 2% 27 2 ) 30 3 2 3 2
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Attention in the need to revert the edits or change some data previously configured is necessary the data reanalysis data. (With

the exam opened, the user will select <Analysis>, <Reanalyze>, <Atrial fibrillation>, and <OK>).

In this process, the exam will be reviewed again and the detected episodes suggestive of atrial fibrillation will be displayed.
CardioManager® If no parameter is changed, a warning will show informing that all edits

made will be lost.

Mo parameters have been changed!
Are you sure you want to start the ECG analyzer?

MOTE: This command clears all previous editing!

E Yes i | No ‘ | Help |

Unless there really is the analyst's intention to go back to the initial analysis state, click on the option <No>.

] Analysis Record Settings View Window F If the intention is only to reanalyze atrial fibrillation data without changing parame-

Sotectve Araiee ters, use the total period option from the analysis item in the main menu.

Atrial Fibrillation.., ) ) . e
1 i In this way, the software will reanalyze only the items related to atrial fibrillation.

:F On-the-Fly SVE's

{ Reanalyze...
| Re-sync Mirror Files

; Build Automatic Examples... Ctrl+Shift+E

EWN Eull period Ctrl+Shift+P
[ HRvV »
’ Export 4

NOTE: For the command to reflect only on the atrial fibrillation module, the user should have the atrial fibrillation win-
dow selected.



CardioSmart CS550

Pagel91

x| Analysis Summary

General AFib total time: 12:24:39
Morphoto... Time In tachy: 0:20:44

Arthythmias

Longest episode: 70822
Highest MR 136 bpm
There is no pauses

MNo. of episodes: T

Time in brady: 0:00:0¢

Lowest HR: 3 bpm

e [ om] 0!
ST S APV I PSR
12:00:00 160}

1400 g % 160

Hour Ouration | HR pm) Basal HR opm)
Min g Max Fre Post
200 70822
» 205 5616 55 35 136 Gl 106
759 GOASE " 01 52 i3 103
809 00809 6 95 129 102 57
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305 SA6:1S
43 3an 8 % 134 m 109

20:00:00{ 160
: PSS [T B vy S oy Jpa | B | ST | T i 80

22:00:001 160
1 1 1l @

00:00: 160
! 1y Lol 1 " L A Al &

ol =
; AR ST Wi

04:00:00{ 160
06:001

08:00:001 160

]
0000 06i0S 0010 0015 0020 0025 0030 O3S 0040 0G4S 00S0 OO'SS 0100 O10S OWI0 OFIS 0120 0N2S 0130 013S 010 ovias oviso ouss oz

Minutes per strip: 2 haurs ~ wotstips: [1212] ountion: 240000

11092017 140%:25
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110.2.2.1.

TABLE EDITING

- MERGE EPISODES

After the conference of the episode(s) identified and selected by the software, the user can merge episodes by turning two or
more AF events into one.

This tool can be used in episodes that have been fragmented due to interference or periods of rhythmicity.

To perform this process, just click on the times the episodes were fragmented, drag them up or down, combining the periods
pre-evaluated by the user as AF.
The selected events (which will be in distinct colors) will merge into one and will count as one single episode.
It is possible to merge multiple episodes at once.

Analysis Summary
AFID total time: 12:24:39
Time in tachy: 0:20:44
Longest episode: 7:08:22
Highest HR: 136 bpm
There is no pauses

Mo, of episades: 7
Time in brady: 0:00:04

Lowest HR: 53 bpm

Hour |  Duration

| HR topm)

[ Basal HR bpm)

Time in tachy: 0:00:31
Time in brady: 0:00:00

Tipicity: 56%

[ ent
| Min Avg Max | Pre Post | [
200 mos22 O
209 5:46:16 £ 136 61 106 [mi
759 00856 1 101 132 112 103 s
v [TE0s cosoo ) %5 129 102 57 o
305 12624 ) s 126 45 o7 o
305 silis O
433 347:17 58 £ 134 m 109 [mi
== 1
Episode Complements R Tachogram | RR Histogram
Pauses (>=305)
There is no pauses —

0] opm)
. !

12:00:00 160
4 L. PR B o B
14:00:00 160
T A A A A
16:00:00 160
i i 4 80
16:00:00 160
L I 20
20:00:00; 160
Lo lla iy Iy | i n f 80
22:00:00, 160
1 &

00:00:00

| L el i ;
02:00:00;
-

04:00:00;
80
06:00:00: 160
V60
08:00:00 160
[ -

()
000D 0005 OG0 OB1S 0D20 0025 0030 0035 0040 O0GAS OGS0 0SS 0100 0105 0110 Of15 0120 0125 0130 OF35 0140 Ofids O04:50 055 0280

Minutes per strip: |2 hours | worstrips: [12]5] puration: 24:00:00
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IMPORTANT: When performing this maneuver, carefully observe the context ECG, to make sure the involved episode is
really an atrial fibrillation.

Analysis Summary

AFib total time: 12:24:39 Mo, of episodes: 7
Time in tachy: {:20:44 Time in brady: G:00:04
Longest episode: 7:08:22

Highest HR: 136 bpm Lowest HR: 53 bpm

There is no pauses

Hour Duration HE [bpm] Easal HR [bpm]) Prt
Min Avg [ FVS Pre Post
2:09 7:08:22
2:09 54616 53 95 136 &1 106
7:59 (:08:53 71 101 132 112 103
3 8:09 0:08:09 (%) 95 120 102 57
305 1:26:24 (%) 93 126 46 97
3:05 5:16:15
4:33 3477 58 44 134 111 109
Hour Duration HR [bpm) Basal HR [bpm) Prt
Min Avg Max Pre Post
2:09 70822
209 54616 53 95 136 &1 106
3 | 7:59 0:18:37 56 100 132 112 57
3:05 1:26:24 &4 93 126 46 97
305 511615
433 3477 53 54 134 111 109
10.2.2.2. DELETE EPISODES

Still in relation to the table, by checking the episodes detected by the software, it is possible to delete events listed by mistake.

To delete a manual episode or an automatically detected by the software, just click on the desired time and press the delete
key.

Just deleting an episode from the table causes the software to consider the period selected as NON ATRIAL FIBRILLATION. This
excluded period will follow the editing performed in the conventional way.



CardioSmart CS550 Pagel93

138 160
No. of episodes: & L] {opm)
Time in brady: 0:00:04 1 A 80
10:38:00: 160
Lowest HR: 53 bpm . | {4 1. LL 20
12:38:00: 160
Min Avg Max Pre Post y
2:09 7:08:22 LT =
3 209 54616 53 o5 136 61 106 ) | | 1 5
759 0:18:57 56 100 152 12 57
305 1.26:24 ) B 126 a6 o7 16:38:00] 160)
305 5:16:15 i i . o ' 1 d )
433 34717 58 E 134 111 109 U &
18:38:001 160
) -
b ]
2038001 160
! ol ! BTSSR a0
= 22:38.00, 160
Episode Complements RR Tachogram RR Histogram
J il ] (] TR} B
Pauses ( >=3,05)
00:38:00, 160
There is no pauses -
I / I I N ko =
Statistics 02:38:00 160)
Time in tachy: 0:07:42
Time in brady: 0:00:00 2
picity: 77 % 04:38:001 o
50

06:38:00{ 160

(]
0008 0013 001 0023 U2 0033 0038 OC43 Q048 0IS3 OOSE 0103 0108 0113 018 0123 0126 0133 0133 0143 0148 0us3 ovise o023 o2

Minutes per strip: |2 hours | W o strips: [12]'2] Duration: 2400:00

ATTENTION: For this deletion to be performed directly in the table in episodes detected automatically, the option “Al-
low removal of automatic analysis records” should have been previously enabled in the AF software configuration. Oth-
erwise, deleting episodes directly in the table will only work on manually selected events.
After deleting the desired episode from the table, the software will consider the supraventricular arrhythmias of the period (if
any).
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110.2.2.3.  TABLE AND TOOLS

Below the table of detected atrial fibrillation times, a button allows you to expand the number of all episodes at once through
the table vertical space.

( << )

For this expansion to be possible, the tabular control is hidden.
To show the tabular control again and reduce the table display, just click on the [>>] button again. This function is very useful in
notebooks, which screen vertical resolution is usually low.

Analysis Summary

AFib total time: 11:17:04
Time in tachy: 0:20:53
Longest episode: 5: 4616
Highest HR: 136 bpm

There is no pauses

Mo. of episodes: 5
Time in brady: 0:00:04

Lowest HR: 53 bpm

Haur Duration HR [bpm] Basal HR (bpmj) Prt
Min Avg Max Pre Post
| 2:09 5:46:16 53 96 136 61 106
7:59 0:08:58 71 101 132 12 103
2:09 0:08:09 &4 85 129 102 57
3:05 1:26:24 &4 93 126 46 97
4:33 34717 58 G4 134 111 109
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Analysis Summary

AFib total time: 11:17:04 Mo, of episodes: 5

Time in tachy: 0:20:53 Time in brady: 0:00:04

Longest episode: 5:46:16

Highest HR: 136 bpm Lowest HR: 53 bpm

There is no pauses
Howur Duration HE (bpm] Basal HR (bpm) Prt

Min Avg Max Pre Post [
2:09 5:46:16 53 96 136 61 106 [
7:59 0:08:58 71 101 132 112 103 [
2:09 0:08:09 = 95 129 102 57 [
3:05 1:26:24 = 93 126 46 97 [
4:33 34717 58 94 134 111 109 [
-«
Episode Complements RR Tachogram RR Histogram
Pauses { == 3,0 5)
There is no pauses Show

Statistics
Time in tachy:
Time in brady:
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10.2.3. EPISODE COMPLEMENTS BAR

In episode complements, we find individual information about atrial fibrillation episodes detected by the software. That is, if
there was a pause in that specific time, and the time in tachycardia and/or bradycardia (if any)

Analysis Summary
AFib total time: 11:17:04

Time in tachy: 0:20:53
Longest episode: 5:46:16
Highest HR: 136 bpm
There is no pauses

No. of episodes: 5
Time in brady: 0:00:04

Lowest HR: 53 bpm

Hour Duration | HR (bpm) BasalHR (bpm) | Prt
Min Avg | Max Pre I Post [

| 209 5:46:16 53 9% 136 61 106 |‘

7:59  0:08:58 7 101 132 112 103

8:09 0:08:09 64 95 129 102 57 [
I 3:05 1:26:24 64 93 126 46 97 [
| as3 3:47:17 58 94 134 111 109

Episode Complements
<< |
Episode Complements RR Tachogram RR Histogram
Pauses (>=3,05)

There is no pauses Show

Time in tachy:
Time in brady:

Statistics
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10.2.4. RR TACHOGRAM

RR TACHOGRAM of a selected episode

The tachogram will display changes in the RR intervals of the selected period. In this tachogram, it is possible to visualize the

extreme behaviors of HR variations typical of AF.

Episode Complements RR Tachogram RR Histogram

2000 ims) T

18001

14007 =

- RR Tachogram

12004
10001 .

600 .. ot .
400 Ste e .

2001

0. ..

00 04 08 1215 19 2326 30 3437 41 45 4952 56 0003 07 1114 18 2225 29

L]
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10.2.5.

RR HISTOGRAM

HISTOGRAM of a selected episode.
The Histogram will show the incidence of RR intervals during the fibrillation period.

Analysis Summary
AFib total time: 11:17:04

Time in tachy: 0:20:53
Longest episode: 5:46:16
Highest HR: 136 bpm

There is no pauses

Mo, of episodes: 5

Time in brady: 000004

Lowest HR: 53 bpm

Hour Duration HR [bpm} Basal HR [bpm) Prt
Min Avg Max Pre Post [
3 209 54616 53 96 136 [ 106 O
759 0a08:58 71 101 132 112 103 [
&09 00309 &4 a5 129 102 57 [
305 1:26:24 &4 a3 126 46 97 [
4:33 34T 53 o4 134 111 109 [
[ == ]
Episode Complements RR Tachogram RR Histogram
3000 {nu bradyitachy | 850/120
peak 1 530.2 ms
tuned cent. 1,01
2500 concent. 0,31
PPR 0,08
2000
1500
1000
500
[sec)
%,ﬂ 1,5 20 25 3,00
Yellow area

Tachycardia area (low RR)

Green area
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Normal HR area

Blue area
Bradycardia area (high RR)

Peak 1
The first peak (greater occurrence of RR intervals)

Peak 2
The second peak (if any) (greater occurrence of RR intervals)

Turned cent.
Weighted number of peaks in three histograms with different smoothing levels

Concentration
How much the histogram is concentrated around the peaks: the greater this number, the more predictable the sequence of RR
values is. In typical atrial fibrillation events, this value tends to be less than one.

PPR (Peak-to-Peak Ratio)
Ratio between the transformed peaks when there is more than one defined peak. This value is related to the regularity patterns
found in the RR intervals variation, that is, when this value is greater than zero, the RR variability is not completely random.
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10.3. TACHOGRAM EVALUATION

To the right of the screen we see a tachogram of the events detected by the atrial fibrillation software.

These events are highlighted in red and represent the large RR intervals variation in the AF periods.

The tachogram allows the user not only to view, but also to interact with the events detected by the software, allowing the un-
ion, addition, or removal of a specific episode.

Any change in the tachogram reflects simultaneously in the table.

All events selected directly in the tachogram are represented in the ECG bar.
To select any of the tools available (mentioned above), just click on any point in the tachogram with the mouse “right button”
and it will present three options to execute the desired action:

10:00:001 160
(h) (bpm)
I N e, B o 80
12:00:00 160

J_ Lk el g gy 80

14:00:00 I 160
80

16:00:00 160
i | 80
18:00:00 160
I i Y 1 | ' 80
20:00:00 & 160
Ll i b | | {” Save selected episode %_lu 1l | 80
## Extend sel. to adjacent episodes and save " "
22:00:00 o - 4 160
| | 1 80
00:00:00 160
| ] iy i i i it il €0
02:00:00
=
04:00:00
-80
06:00:00 160
) V80
08:00:00 160
U 80

(h)
00:00 0005 00:10 0015 0020 0025 0G30 00:35 00:40 045 000 DE55 0100 0105 01410 0115 0120 0125 0130 0135 0140 0145 0150 0155 0280

Minutes per strip: | 2 hours ~ | N° of strips: E > Duration: 24:00:00
Situation 1
In periods that have not been classified as atrial fibrillation due to external interference or by consecutive rhythmicity, causing
the software to not classify an AF period.
Just drag the mouse over the episode you want to add, right-click the mouse, and select the [Save selected episode] option.

Situation 2

If an episode has been fragmented, it is possible to unite it by turning it into a single event.

Drag the mouse directly on the tachogram between one event and another and select the [Extend to contiguous episodes] op-
tion.

Situation 3

If the analyst disagrees for a selected period, just drag the mouse over the event and select [Remove the selected portion of the
episode]. Note that, by selecting this option, the period will be interpreted by the software as NON atrial fibrillation, and will
classify eventual supraventricular arrhythmias that may have occurred in the removed period
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10.4.

PRINTING SETUP

The user can choose two ways of printing.

Page202

10.4.1.

1ST PRINT OPTION - GENERAL SETUP

For printing the table of persistent and/or paroxysmal atrial fibrillation episodes, it is possible to leave it pre-configured as a

permanent print item.

ff NOTE: It is worth noting that in this type of configuration, even in exams without AF, the table/tachogram will be

printed.

B CardioMa nager®

Exarn Edit Database

Settings  View
R System...

:;ﬁ Printer...

With the Holter analysis software opened, select the option

CardioSmart, [Settings] [System]

Help

:__.“‘mn
|

Click on [Report] option.

On the right of the screen, select the [Atrial Fibrillation Report] option.

System Setup

- (3eneral

- Report

- Exportation

=)- CardioSmart

- ABPM Conzensus
- Pacer

- HRY

- Apnea

- Atrial Fibrillation
..HET

- Advanced Settings
[+- Devices

Report
Print Quality *

[
E
=
=
<

=-{3 HRV Repart

- [# Time Domain
Frequency Domain (FFT)
[-[¥] Frequency Domain (AR)

-[#] ABPM Report

O Apnea Report
Report of Atrial Fibrillation

O HR Turbulence Report

-[#] Forms Report

-[#] Blectrocardiographic Examples

- [4]
--[¥] 24 hre Graphs Report

Full Disclosure

* NOTE: These settings will affect only a new exam procedure

Aceptar Cancelar

Aplicar

Restore <«

Envelope
Window...

Ayuda

Click on [Apply] and [OK].

10.4.2.

2ND PRINTING OPTION - SINGLE
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The user can leave the [Atrial Fibrillation Report] option (in the general configuration) unchecked and decide whether to print
the table at the time of exam completion.

How to proceed in this second option:

After analyzing a persistent or paroxysmal AF exam, the user should click on [Settings] [Report], with the exam opened.

E)(am Edit Analysis Record Tables |Settings View Window Help

I O@QE &L = clea
R stem...
 General | Patient Eﬁ_y
Printer...
[.% MName: Paulo Souza

Check the [Atrial Fibrillation Report] option.

Systern Setup 8
. General Report
- Report _ Print Quality *
. Exportation -3 Print ST Report ” Restore <<

=) CardioSmart

ABPM Consensus
.. Pacer

HRV [—]{:I HRV Report v
.. Apnea Time Domain Window...
Frequency Domain (FFT)
Freguency Domain (AR)

i HRT

Ad J Setti -] ABPM Report

----- vances ings -] Aprea Report
[+ Devices

Report of Atrial Fibrillation

----- O HR Turbulence Report

[#-[¥] Forms Report
-] Blectrocardiographic Examples
e[ Full Disclosure
(e[ 24 hrs Graphs Report W
£ >
* NOTE: These settings will affect only a new exam procedurs
Aceptar Cancelar Aplicar Ayuda

By clicking on this option, the table of the episodes suggestive of atrial fibrillation and the representative tachogram will be
printed (either in the global or individual format).

The following two screens display the print pattern of Atrial Fibrillation Episodes detected and checked by the user.
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sirlal Flordllzidorn Stz Sdlsadas
Exam Number P atient: P Code:
213.872/66  |Exam date: 11/09/2017 8:38:00 4L8-00263
tour | Duration | HR Min: [Mean HRIHR Max.|  Time Time BE;EFEHR Ba;':;t"n No. L;ﬁ' Pause | Typi-
{bpm} | (bpm)} | {bpm] Brady Tachy [bpm) {bpm) Pauses Is) Start cality
209 54816 53 06 136 0:00:00 | 00752 61 106 0 i
759 0858 71 101 132 0:00:00 | 0318 112 103 0 66
8:09 0:08:09 64 05 120 0:00:00 | 0:00:31 102 57 0 56
305 1:26:24 54 93 126 0:00:04 | 0:00:05 45 97 0 a0
4:33 34717 e G4 134 0:00:00 | 0:059:02 111 109 0 71
Totals Heart Rate
Estimated total time: 11:17:04 Ma.: 136 bpm
Mumber of episodes: 5 Min.: 53 pbm
Lﬂngest Episnde: 5:46:15 T|mE irltEICh'ﬁ"CElrdiEl [3:“: 12':' bpm} 0:20:53
Time in bradycardia (== 50 bpm): 0:00:04
Pauses

0 Pauses (==3,035)

Zriteria: Agglutinate intervals between atrial fibrillations of up to: 1min; Block manual insertion of low frequency ranges:

no.
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— e .

Aerl=ll Flarlsitieis) Seje 20 Salsege
Serlzl Florillzi L HVEERIE0H

Ahb...

Exam Mumber Patient: P e

213.872/66 Exam date: 11/08/2M7 8:38:00 4LB-00263
HR Tachogram: from 08:38:00 to 08:22:00. AFib total time: 11:17:04

03:33-00 Suggestive AFib episodes are highlighted in red »

0528:00 -

10:38:00 -

11:38:00 -

1238:00 -

13:38:00 -

14:38:00 -

15:38:00 -

18:38:00 -

17:38:00 -

18:38:00 -

18:28:00 -

20:38:00 -

21:38:00 -

2235:00 -

23:38:00 -

00:38:00 -

01:38:00 - ;

02:32:00 -

03:38:00 -
04:38:00 -
05:28:00 -
08:38:00 --

Q7:38:00 -

00:08 0012 008 00323

KINT - Cardec Soferu Somi ledil Lida - wivw._cardica oomLbr - A nights nosereed - Vemcs 8.5 compalaticn: 287 - CadecLight

Page205
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It is possible to print a few more tachogram screens for specific times. To do this, the times to be printed should be selected in
the table, marked individually.

Haour Duration HE. (bpm) Basal HR. (bpm) Prt
Min Avg hax Pre Post
2:09 Side 16 53 06 136 &1 106
7:59 (:08:53 71 101 132 112 103 ~
2:09 0: 0809 £4 05 120 102 57
3 | 3:05 1:26:24 £ o3 126 46 o7 ~
4:33 3477 58 G4 134 111 109 ~

When selecting a few more times for printing, the screens displayed are as follows:

Remember that the first two are standardized and the following two screens have been selected by the user according
to the table above.

szl Florllzidon Sicgasiys Sglsgcdas

Exam Number Patient: P Code:

213.872/66  |Examdate: 11/09/2017 5:38:00 41L8-00263
tour | Duration | HR Min. [Mean HRIHR Max.|  Time Time Ba;fe”“ E""Ff':ﬂ"m No. L;:Es:' Pause | Typi-

{bpm} | (bpm} | {bpm] Brady Tachy {bpm) {bpm) Pauses Is) Start cality

2:09 54616 53 06 136 0:00:00 | 0:07:52 61 106 0 i
759 0:08:58 71 101 132 0:00:00 | 00318 112 103 0 66
8:09 0:08:09 64 05 120 0:00:00 | 0:00:31 102 57 0 56
305 12624 54 93 126 0:00:04 | 0:00:05 45 97 0 a0
4:33 34717 ] G4 134 0:00:00 | 0:09:08 111 109 0 T
Totals Heart Rate

Estimated total time: 11:17:04 Max.: 136 bpm

Number of episodes: 5 Min.: 53 pbm

Longest episode: 5:46:16 Time in tachycardia (== 120 bpm}: 0:20:53

Time in bradycardia (== 50 bpm): 0:00:04
Pauses
0 Pauses (==3,05)

Zriteria: Agglutinate intervals between atrial fibrillations of up to: 1min; Block manual insertion of low freguency ranges:
no.
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Azl Flordllidarn Sgez=siys Sglsadss

Exam Number P atient: P Code:

213.872/66 E xam date: 11/09/2017 8:38:00 41L.8-00263

HR Tachogram: from 08:38:00 to 08:22:00. AFib total time: 11:17:04

Suggestive AFib episodes are highlighted in red
08:38:00 90 : ' L ' :ﬂ L ' '

() I S S A A S g . .. (bpm)
e e e e S e

o o ey U Sy :

140

140

140

o 140

140

140

140

140

140

140

140

140

140

L i A M B i ift i —i—4 i

140

140

140

140

140

140

140

. ; ; ; ; ; ; ; ; ; ; ; 0
00:08 00113 00:18 0023 0028 00:33 00:338 00:43 0048 00:53 00:58  01:03  01:08

2B T - Cardls Elcismmac Comil. indl Lids - wwwooardioc s br - A0 righic recsrved - Varclon 8383 sompllafion 2 57 - Candiolight
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Airlzl Plourdllzidarn Sigeasilyz Sglsadss

Exam Number P atient: P Code:

213.872/66 E xam date: 11/09/2017 8:38:00 41L.8-00263

HR Tachogram: FA episode from 03:05:44 to 04:32:08 (duration 01:26:24)

09:00:00 T
(hyi

STz [ S NS L U SO OSSN NS OO NG U S O MG O S S S -1

13:00:00

15:00:00

17:00:00

19:00:00

D4:00:00 | -wnim emimme e oo DL g0

23:00:00 60

80

01:00:00 60

80

03:00:00 160
80
05:00:00 AG0

20

60

R S S S S S S S Elih}_u
00:00 0010 0020 0030 0040 00B0 0100 0110 0120  01:30  01:40 0150  02:00

0T - Cardis Blcismsc Comil bndl Lids - wawoosndise somUbr - AN righic recsrved - Vambon 2383 oompllsfion 227 - CardislLight
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Azl FlorllEidon Sge)=siys Sgisgdss

Exarm Number P atient: P Code:
213.872/66 E xam date: 11/09/2017 8:38:00 41 8-00263

HR Tachogram: FA episode from 04:33:41 to 08:20:58 (duration 03:47:17)
mi i of i d i e

10:00:00 160

al ' O il g T _— ' ' ' O h i ' h

80

160

80

160

80

“160

-80

160

- 80

160

80

160

80

160
80

00010 S N S S R S SR SO MRS S R OO S NS SO S SO SPOL UUS FUE SO SO .1

R i(h}
00:00 0010 0020 0030 0040 0050 0100 0110 O1:20 01:30 01:40 01:50 02:00

ST - Candlo Hlotsmnac Comnil. bredl. Lids - wweaomndboc somibr - AN righfic recsrved - Varhon 8253 oompllation 2 &7 - Candiolight
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11.SLEEP APNEA ANALYSIS COMPONENT

Intended Use / Technical Information

= |An apnea/hypopnea period is defined as a set of CVHR (Cyclical Variation of Heart Rate). Each CVHR consists

General of a bradycardia phase during apnea, followed by an abrupt tachycardia phase after the end of this apnea. In
Morphologies order to determine an OSA period, at least three CVHRs and a minimum variation of 5 bpm in heart rate are
Arhythimias required.
RR Interval
24 hrs Charts . . .
T Eccreview | [FOT the detection of OSA periods, the RR intervals are extracted from the graded heartbeats and an algo-
EaTdaSEien rithm composed of several steps is used, some of which using the HRV analysis.
Tables
HRY In the figure to the left, we see the Apnea analysis component guide highlighted in red in the system naviga-
Echcgiam tion menu.
Apnea

Atrial Fib.
Turbulence
ABP
Examples
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11.1. OVERVIEW

The Apnea Analysis component is composed of four basic tools:

A Heart Rate Tachogram

A table of detected suggestive episodes

A Summary of Quantified Episodes

A Tachogram Display Configuration Section

PONE

Additionally, in the component screen, the ECG bar is used to visualize the electrocardiographic tracings corresponding to the
episodes detected in the analysis, as well as to navigate through the context.

The analysis component tools usage will be described in detail in the corresponding topics. Its visualization and functionalities
depend on the system global settings (applicable to any new exams) and can be changed through the configurations.
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Analysis Summary

Estimated total duration: 0:29:52.

Estimated total of apnea cycles: 26

Longest episode: 0:09:58

Page212

fh)

No. of episodes: 4

05:00:00

06:00:00

07:00:00

00:00

oo "%

0640 0055

Time Duration HR (opm) Cycle (s) Tip, | it
th:min) (min:s) Mean | Ampl Dur. so | ay | | &
131 0818 a2 a3 7 22 7 ) v
21 03:18 5 52 61 00 3 83 -
»|oan 0358 a3 3 68 60 9 o1
713 0818 a2 47 65 94 8 83 £
Tachogram Settings
Minutes per strip 1 hour -
No. of strips: |6 | = Duration: 6:00:00

Also called local settings, these settings only affect the exam that is currently open in the system.
E Exam Edit Strip Analysis Record Settings View Window HeIpTO access these settings, click on [Analysis] option on

_ @

14" Y]

||

Selective Analysis...
Atnial Fibrillation...

-
LYl
]

General

Maorpholg...
Arrhythmias

RR. Interval

24 hrs Cha...

ECG Review

CardioSeven

Tables

x|

Anl, On-the-Fly SVE's
Est

Est

Lo Re-sync Mirror Files

Build Automatic Examples... Ctrl+Shift+E

oy Full period Ctrl+Shift+P
HRY L]
Export LI

(3 ars=s LE ot a5 as

the main menu, and select [Reanalyze...].

The system displays the reanalysis settings window. In the left side panel, select the [Apnea] component.

The options available for the reanalysis setup in the Apnea component do not include the tachogram configuration, as these are
available on the component's own screen.
The configurable items in the reanalysis, except for the tachogram configuration, are the same items available in the global set-
tings, but affect only the currently open exam. For details on each configuration item, see the previous topic (Global Settings).
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Reanalyze Settings x
— Analyzer Apnea
. ABPM Mormal Values
- Pacer Analysis Corfiguration General
=3 HRV Lump -TP”EE!l_ 2 min 30 5 > ECG bar coupled to tachogram
i Basic Parameters intervals until Automat ) .
Heart Rate Variability Reposition imegular isolated beats O deI:tli-gn I:II:TEW::ISIS recaords
‘.. Auto-Regressive [] Activate enhanced sensibility
Aeleep from |00:00 | to 08:00 ] 24h
... Atrial Fibrillation g
[+ Filter
- HET

Restore Defaults

Corcel | [ ooy | [ Heb
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11.3. ANALYSIS TOOLS

The apnea analysis component consists of a heart rate tachogram and a table of episodes suggestive of apnea/hypopnea, syn-
chronized with each other.

The tachogram display is configurable and both (table and tachogram) can be attached to the ECG bar tool, enabling integrated
navigation throughout the entire exam duration.

11.3.1. EPISODES TABLE

Episodes suggestive of apnea/hypopnea are detected by the system through cyclicity analysis of heart rate variations and are
inserted into the episodes table in chronological order.

Time Duration HR (bpm] Cycle (s) Tip. | Pt lIn the table, the columns describe the relevant
(h:min) (min:s) Mean Ampl. Dur. sD Qty. I5) ¥ |data on each episode detected, namely:
1:31 0818 42 45 74 24 7 89 B
411 0318 45 52 61 00 3 83 -
v 423 0%:58 43 43 68 60 9 91
713 0818 42 47 ES 9.4 2 23 \/

Time
Onset time of the episode suggestive of apnea/hypopnea;

Duration
Episode duration, in minutes;

HR (bpm)
Mean
Mean heart rate during the episode detected, in heartbeats per minute;

Ampl. (HR amplitude)
Difference between the maximum and minimum HR during the detected episode;

Cycle(s)
Dur.

Mean duration of the variation cycles of HR during the episode detected, in seconds;

SD
Standard deviation of the cycle duration within the episode, in seconds;

Qty.

Number of HR rise/fall cycles within the episode;

Typ. (Typicality)
Percentage probability of the detected episode being an apnea/hypopnea, in relation to the system classification criteria.

The last column of the table allows you to select the episodes to be printed on the report.

11.3.2. HEART RATE TACHOGRAM

The heart rate tachogram allows the HR behavior visualization throughout the exam duration. Through the HR tachogram, we
can observe the heart rate cycling patterns found in the episodes classified by the system as suggestive of apnea/hypopnea.

Episodes classified in the table are highlighted in the tachogram in red color.
The episode selected in the table is highlighted with a shading in the tachogram.
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The tachogram is composed of two components: the tachogram itself and the visualization control.
Below we see the various informative tachogram elements.

04:00:001 100
(h) (bpm)

05:00:001 100

06:00:001 100

07:00:00 100

08:00:001 100

09:00:001 100

25

h}
00:00 00:05 00:10 00:15 00:20 00:25 00:30 00:35 00:40 00:45 00:50 00:55 01:00

The configuration control of the tachogram visualization, seen below, is self-explanatory.
It allows the configuration of the time ranges number to be displayed, as well as its duration. The combination of these two val-
ues allows us to observe from a single range with 5 minutes duration, until the total 24-hour period (12 ranges of 2 hours each).

Tachogram Settings

Minutes per strip: 10 min “

Mo, of strips: EI = Duration: 1:00:00

The tachogram time scales adjust according to these display settings, where the largest divisions of the displayed time are repre-
sented in the vertical scale, while the time subdivisions of each range are represented in the lower area of the tachogram.
According to the configuration, the scroll bar will allow to go through the entire duration of the exam with the tachogram

The heart rate scale of each range viewed is dynamic. Its values will be set by the system according to the maximum frequency
value to be displayed in the ranges.

11.3.3. ECG BAR

The ECG Bar tool is the same as seen in other CardioSmart CS550 software windows. Its role in the analysis of apnea/hypopnea
episodes is to facilitate navigation through the entire exam period and to allow the detailed visualization of the electrocardio-
graphic tracings at the selected moments.

k] "j” 5 S . ! A iy o,
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The ECG Bar has its own controls and settings that allow you to select which information to display and its display format. For
details on these controls and settings, refer to the corresponding section in the CardioSmart CS550 manual.

11.3.4. EPISODES ANALYSIS

The use of the apnea analysis component is divided into four stages:

1. Detection of episodes suggestive of apnea/hypopnea (automatic analysis);
2. Viewing the detected episodes (“browsing”);

3. Data editing (inclusion and/or exclusion and/or merging of episodes);

4. Selection of examples for the report.

Although the apnea analysis component works virtually independently of the other software analysis tools, it is convenient to
perform the conventional Holter exam analysis before using this component.

In this way, any events related to the ECG (arrhythmias, pauses, bradycardias/tachycardias, etc.) that may be correlated with the
apnea events detected by the software, will already be previously known.

211.3.4.1. EPISODES DETECTION

When accessing the apnea analysis component for the first time, in an exam in which this analysis has not yet been performed,
the software will automatically process a “scan” throughout the recorded tracing and select any episodes suggestive of ap-
nea/hypopnea that it detects.

During this analysis, the software displays a progress bar at the bottom of the analysis component window. This bar is located
on the left side of the CardioSmart CS550 status bar.

Analyzing at 03:14:00... -

This detection will cover the entire exam period or only the sleep period, according to the general software settings (see corre-
sponding topic). Each episode suggestive of apnea/hypopnea detected will automatically be inserted into the table, to be then
evaluated by the analyst.

111.3.4.2.  EPISODES VIEW

By default, when selecting any episode from the table, the tachogram and the ECG Bar will automatically be synchronized with
the selected episode.

EF]

400 ——100| &
juration: 0:33:13, No. of episodes: 4 hagad Statistics Measurements

TR YRRV T OV

00,

05:00:00{

- 50 62 12 13 84 1 i
a2 ri 65 94 3 83 Ed

[ = ‘ .
e MMMMMWMMMWAMZ

o7:00:00{

WMMM‘UMMK WWMWWMM |
MM it N A s s L

05:00:00f 100f

08:00

WoRoT 4212 3 " 15 [ 7 0 19 2 2 2 3 % % % 2 2 £

tress [F1] for help NOM 2/08/2019 742

To select any episode of the table, just click with the mouse on it. The software places a highlight border on the line correspond-
ing to the selected episode.
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Time Duration HR {bpm] Cycle [s) Tip. Prt
[h:miny) [min:s) Mean Ampl, Chur, 5D Oty [%a)
1:31 0&18 42 49 74 2.4 7 39
411 0639 44 50 62 1.2 & 24
3 | 423 0958 43 43 68 6,0 9 Ell
T:13 08138 42 a7 65 9.4 2 a3

The episode selected in the table appears highlighted (shaded) at the top of the tachogram.
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04:00:00

(h)

05:00:001

06:00:00

07:00:00

08:00:001

09:00:00

00:00 00:05

00:10

00:15

00:20

00:25

00:30

00:35

00:40

00:45

100
(bpm)

00:50

00:55

25

(h}
01:00

If the tachogram setting allows it, you can view several episodes simultaneously. The display order is in the same order as the
table. The number of episodes viewed simultaneously also depends on the time distance between them.

1| Analysis Summary
Estimated total duration: 3313,
Estimated total of apnea cydles: 30
Longest episade: 0:09:56

No. of episodes: 4

Time Duration HR (bpm) Cyde (5 Tip, | Pt
(himin) [min:s) Mean Ampl. Dur, sD Qty. (i)
31 0813 a2 a9 7 24 7 89
411 06:39 P 50 62 126 B4
y [ 05:58 > P 52 50 S 51
713 0518 2 a7 63 EC ) B
Tachogram Settings
Minutes per strip: 1 hour -

No. of strips: |6 | =

Duration: 6:00:00

05:00:004

36:00:004

07:00:004

08:00:004

09:00:004

00:00

00:05

00:10

00115

00:20

00:25

00:30

00:35

00:40

00:45

00:50

00:55
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To scroll through the tachogram for the entire recording period, use the vertical scroll bar, highlighted in red in the following

figure.

04:00:00 100 ~
)] {bpm)

05:00:00

06:00:001

07:00:00

08:00:001

09:00:00

25

(h}
00:00 00:05 00:10 00:15 00:20 00:25 00:30 00:35 00:40 00:45 00:50 D0:55 o1l | v

If you setup the tachogram display with a suitable "number of ranges" and "minutes per track" combination, you can accommo-
date viewing the entire sleep period (or even the entire duration of the exam) on the screen.

The episodes can be easily viewed because they are highlighted in red. The episode currently selected in the table (the first in
the following figure) will be highlighted with a shadow.
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s g e
(hj (bpm)
25
0:00 00:05 00:10 00:15 00:20 00:25 00:30 00:35 00:40 00:45 00:50 00:55 01 :80 W

The navigation is also synchronized to the ECG bar for the tachogram. Just click anywhere on the ECG bar and the tachogram will
be moved to the corresponding time.

B e Edt Swip Anelysis Record Se =18 x|
A : ¢ > [BIEE
H| an 100]~ sl
=w 0. of eptsodes: ® | I | ' I P = Statistics  Measurements
o suipota L LR st
; AN Wy VNYYY = ¢
A fopm) Cyele ) To. | P
Mean Amgl. Dur. D oty 05:00:001 :
« w oM o o

s OV AT R U PP TRV TRPTVR TUPPN OV 11TV YN
MWMMMM_WMMUMZ
WMMM!\.LMM,&WMWWWWMZ

07001

06:0000] 100

Expand Comapse

iths l& 7
o azn B " 0 6 v N W ) ) z ) = = = Fil = =
1255 [F1 for help NOM  2/mea08 709

Note that in this case, the table will not highlight episodes that coincide with the time selected in the ECG Bar tool. Only the
tachogram will be synchronized. Additionally, the software will not highlight in shadowing any episodes found, but the red mark-
ing remains.
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111.3.43.  EDITING DATA

The editing of the analyzed data is very important to validate or rectify the automatic analysis results. It is always up to the ana-
lyst physician to critically assess the data of the episodes selected by the software (or their absence...) to ensure it assists the
correct diagnosis and conduct to be adopted, along with additional patient information (risk factors that contribute to ap-
nea/hypopnea occurrence).

211.3.4.4. EPISODES INCLUSION

The software allows the episodes inclusion that may not have been detected by the automatic analysis and that the analyst phy-
sician considers characteristic of apnea/hypopnea.

To include an episode, position the mouse cursor over its starting point on the tachogram and drag the mouse to mark the de-
sired extension. The software will mark the episode with a shading, initially in ocher color (roughly corresponds to the “dark
yellow” color). This color means the selected period length has not yet met the minimum duration criteria for inclusion as an
episode suggestive of apnea/hypopnea.

B ko Edit Stip Analysis Record Setings Veew Window Help 18| x|
J O ¢ S Sm|e 2 et cacs| 4« e € > [EETH

H | Analysis Summary

Estimated total duration: &:33:13. No. of episodes: 4
Estimated total of spnea ocles: 20

Longest episod: 00858

oixl

Statistics | Measurements

Topic value

i
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2§

06:00 100

07:0000]

MMMM;’MM ﬁWMwMWW
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— L
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N 3 Fl 0. 1 i 1 Fo] 2 1 ] I} 3 1 i 1
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i [ EHHE b ki i
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1ess [F1] for help NUM 22/082019 709

If you continue dragging the mouse, the color of the shading will change to green, meaning the period has already reached the
minimum required duration. Continue until you have selected the entire period you want to include as an episode.
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5 [F1] for help

Right-click and the software displays a [Save Selected Period] control. To complete the include operation, click on this control.

(n) ‘ opm) 100

100

## Extend sel. to adjacent episodes and save

"""""""""""""""""""""""""" BA Remove selected segment from the episode 75

A 50

25
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The episode will then be included in the table. The blue highlight indicates the episode was edited by the user, that is, it corre-
sponds to a manual entry.

Analysis Summary o n
Estimated total duration: 0:33:14 No. of episodes: 3
Estimated tatal of apnea cycles: 34
Longest episode: 0:21:39
Time Duration HR (bpm) Cydle (5) Tp. | Pt
thimin) (min:s) Mean | Ampl | Dur. sD ay. | 6 05:00:00, 100
131 0318 2 9 74 a1 39
» o 21:39 ] 8 66 6020
713 0818 2 7 & 52§ E]
06:00:00 100
07:00:00 100
08:00:00 100
25
09:00:00 100
Tachogram Settings
Minutes per strip: 1 hour ~ 25
— [}
pefnoEy 5 (el T (D 00:00 00:05 00:10 00:15 00:20 00:25 00:30 00:35 00:40 00:45 00:50 0055 oo | v

For manually entered episodes, the software will attempt to calculate the values of the columns for apnea/hypopnea cycle data.
If this is possible, these values are automatically entered in the corresponding row in the table.

Time Duration HR (bpm] Cycle (s) Tip. Prt
[Rzmin} [mir:s) Mean Ampl, D, 5D iy, ]
1:31 08:18 42 43 74 24 7 a9
» 4:11 21:39 44 48 66 6,0 20
713 08:18 42 47 65 5.4 8 83

If the calculated values do not meet the cyclicity criteria used by the algorithm to typify the episodes, the corresponding field(s)
in the table will be left blank.

In case an episode has been fragmented (due to the presence of some artifact, for example) it is possible to unite them directly
in the tachogram selecting the option to extend the contiguous episodes.
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th)
00 00:05 00:10 00:15 00:20 00:25 00:30 00:35 00:40 00:45 00:50 00:55 o1:8o
The joined excerpt will appear in the table, highlighted in blue.

:s:::\ft:;:l::axrammc:sszm‘ Na. of episodes: 3 S wpm 10|

Estimated tatal of apnea cycles: 34
Langest episode: 0:21:39

Time Duration HR (bpm) Cydle s) Tip. | Pt
fhimin) (min:s) Mean | Ampl Dur. 5D ay. | e lezr i
131 0818 2 2 4 a_ 3 85

v a0 2139 4 48 66 60 20
T3 0818 3 a7 3 94 & £

06:00:00

07:00:00

Tachogram Settings

Minutes per strip: 1 hour >

RN s i EID 00:00 o00i05 00:10 00i15 00:20 0025 00:30 00:35 o:40 00i45 00:50 0055 o
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If the physician disagrees with any detected event, it is possible to remove it directly in the tachogram. Just drag the mouse over

the period you want to remove, select “Remove the selected portion of the episode”.
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211.3.4.5. EPISODES EXCLUSION

In the same way that the manual episodes inclusion may be necessary, it may also be necessary to exclude examples the soft-
ware may have considered significant, but with which the analyst disagrees. In this case, episodes that result from automatic
analysis can be manually deleted, as long as the manual deletion permission option is enabled.

Apnea

Analysis Configuration General

Lump apnea

intervals until: S

ECG bar coupled to tachogram

Reposition iregular isolated beats

;ﬁ.lluw automatic anal
records edition

ysis:

5cﬂvate enhanced sensibility

Asleep: from |{]'{]':{]'{]' | to |{]'8:{]'{]' |

[ ]24h

To delete an episode, just click on it in the table and press the [Delete] key. The selected episode will be marked with a bold

border and will be deleted as soon as the key is pressed.

The software allows the selection of multiple episodes, using the Microsoft Windows selection rules.

Time Dwuration HE. (bpm] Cycle (s) Tip. Prt

(hemin (min:s) Mean | Ampl. Dur. | SD | Gty e | [

131 08:18 42 49 74 24 7 89 O

411 21:39 44 48 66 60 20 =

v [ 63 16:25 47 21 O
S

713 0818 22 47 65 94 5 33 T
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To select multiple consecutive episodes, click on the first episode and, holding down the [Shift] key, drag the mouse to the last
episode you want to delete. The selected episodes will be highlighted, as shown in the following figure.

Once selected, press the [Delete] key and they will be deleted from the table.

Time Dwuration HE [bpm) Cycle (s) Tip. Prt
(Remin] [min:s) hean Ampl. Dur. 5D Oy, (3]
1:31 0&13 42 49 74 24 7 a9
4:11 21:39 44 43 66 6,0 20
3 6:43 16:25 47 21
13 0%:13 42 47 &5 0.4 3 a3
211.3.4.6. EPISODES MERGING

Due to the mathematical characteristics of the parsing algorithm, it is possible for the software to separate an episode into one
or more segments.
This is due to changes in heart rate behavior that do not fit the mathematical criteria by which the software determines the HR

behavior cyclicity.

Other factors, such as arrhythmias, may determine a discontinuity in these cycles.

When two consecutive episodes automatically sorted by the software are temporarily close to each other, it may be convenient
to merge them into a single episode.
To perform this merge, select the episodes to be merged in the table and right-click on them.

Click on the [Merge selected periods] control. The software will merge them into a single episode, starting at the time of the
first episode originally selected.

General
Morphol...
Arrhyth...
24 hrs C...
ECG Revi...
CardioSe...

Tables

HRV.

Tachoara...
Apnea

&

Apnea

Analysis Summary
Estimated total duration: 5:46:44.

Estimated total of apnea cycles: 475

Longest episade: 1:56:40

No. of episodes: 15

Time
(h:min)
12:10 Al
12:27 Al
1:47 AM
1:57 AM
2:14 AM
2:45 AM
4:50 AM
5:04 AM
5:30 AM
5:59 AM
6:39 AM
6:43 AM
7:04 AM
712 AM
7:24 AM

Duration

(min:s)
08:20
69:56
06:40
11:40
28:21
116:40
05:02
2141
23:20
21:41
05:01
11:41
05:02
06:40
05:00

Tip. | Prt

HR (bpm) Cycle (s)

Mean | Ampl.| Dur. | SD | Qty. | (%)
PES Merge selected episodes |
66 19 46 16 9 83
68 23 49 109 14 76
72 28 46 198 37 80
71 27 46 9.6 152 &1
69 16 36 76 8 73
67 23 39 74 34 &0
65 22 43 103 33 79
69 25 43 176 31 72
67 13 32 175 9 76
66 21 42 36 17 76
64 19 30 139 10 70
65 22 49 301 8 70
64 18 40 36 7 73

01:45:00 100
h) A, N Abopm)
50
F:55:D0F - -+ F-=+penssebone s bemes B o 100
A Fal ¥ ya I} ya)
50
02:05:001

02:15:001--

02:25:00

02:35:00

02:45:00




CardioSmart CS550 Page226
General Analysis Summary 01:40:00 7 100] +
Morphal... Estimated total duration: 5:50:04, No. of episodes: 14 Tia) (bpm) .
__Arrhvth... | Estimated total of apnea cycles: 479 50
_24hrsC... | i
ECG Revi.. | -Ongest episode: 1:56:40 01:50:00 { 100
% Time | Duration HR (bpm) Cydle (s) Tip. | Prt A A, 50
% (h:min) | (min:s) | Mean | Ampl.| Dur. | SD | Qty. | (%) ;
—PRY 12:10 AV 08:20 73 24 59 102 8§ 77 02:00:00 100
Tachoara.. | | 1507 AW 69:56 66 24 43 66 97 &2 | A . W
__Apnea | |, [:47 AM 21:40 67 22 48 27 T B ki 50
’i 214 AM 2821 72 26 46 198 37 &0
2:45 AM  116:40 71 27 46 96 152 &1 i
4:50 AM - 05:02 69 16 36 76 8 73 AT A A . =
Apnea 5:04 AM  21:41 67 23 39 74 34 80 T & -
5:30 AM  23:20 65 22 43 103 33 79
559 AM  21:41 69 25 43 176 31 72
6:39 AM  05:01 67 13 32 175 9 76 02:20:00 AT e e [e
6:49 AM  11:41 66 21 42 36 17 76 VA VAW o A/ i
7:04 AM  05:02 64 19 30 139 10 70 30
7:12 AM  06:40 65 22 49 301 8 70 i
. 5 02:30:00 100
7:24 AM  05:00 64 18 40 36 7 73 A A )
w = ot ey
50
02:40:00 -100
Tachoaram Settinas i / \\‘/\\ # I

It is important to note that, as they were not considered in the automatic ahalysis as a single episode; the software may not cal-
culate the value of any (or even none) cyclicity parameter, leaving it blank in the table.

Time | Duration HR {bpm) Cycle (s) Tip. | Prt
(h:min) | (min:s) | Mean | Ampl.| Dur. | SD | Qty. | (%)
12:10 AN 08:20 73 24 59 102 8 77
12:27 Al 69:56 66 24 43 66 97 &2
v [1:47 AM_ 21:40 67 22 48 27
2:14 AM 28:21 72 28 46 198 37 80
2:45 AM  116:40 71 27 46 96 152 81

NOTE: If the selected episodes are “temporarily” set aside beyond a maximum limit, the software will issue a warning
message and refuse to merge. This maximum limit is proportional to the current value selected in the “Agglutination of
Intervals” combo box described in item 11.2.3.

CardioManager® X

The segments are far apart (499 s)

The value shown in the message represents the time, in seconds, corre-
sponding to the time distance between the selected segments.

11.3.5. REANALYSIS

Sometimes, to revert edits or revise the approach to analysis by changing configuration parameters, you need to perform a data
reanalysis.

In the reanalysis, the software reviews the entire exam duration and again detects episodes suggestive of apnea/hypopnea ac-
cording to the configuration parameters.
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Exam Edit Strip | Analysis Record Settings View Window Help

) .\! @ ‘ Jﬂ Selective Analysis... ~
— Atrial Fibrillation... i
General Analysis i
Maorphal... E_~=.t|'rr15|t»;|"IT On-the-Fly SVE's . 14
__ Arrhyth... | Estimate EEB”B'}’EE
24 hrs C...
TiE e L Longest Re-sync Mirror Files
CE‘T’:t'_T’ES:"' Tr  Build Automatic Examples.. Cirl+Shift+E Tip.
HRV i s Eull period Ctrl+Shift+p 8
Tachoara... 12:27 HRV > -
S 1:47 Export »
ld === = == S a0

To change the analysis parameters, click on the [Analysis] option in the main menu and select [Reanalyze].

The software displays the exam local settings window, as seen in the Reanalysis Settings topic. If you change any parameters or
restore the default settings, as soon as you click on the [OK] button, the software will reanalyze the entire recording signal, re-
turning to the component analysis window.

It is very important to note that, if the reanalysis is accessed and no parameters have been changed, when returning to the com-
ponent window, the software will prompt with a warning message informing that all edits made will be lost.

CardioManager®

Nao parameters have been changed!
Are you sure you want to start the ECG analyzer?

MNOTE: This command clears all previous editing!

Yes MNo Help

Unless you want to “clear” the analysis status of the entire exam, click on the [No] button.

IMPORTANT: If you accept the exam reanalysis without changing any parameters, all exam editions, including those on
the other analysis tools, will be permanently DELETED, forcing the analyst to do the entire analysis again.
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If you need to reanalyze only the apnea/hypopnea data without changing configuration parameters, use the [Total period] op-
tion from the [Analysis] item in the main menu.

E)(am Edit Strip Analysis Record Settings View Window Helg

) “ @ lﬁ Selective Analysis... b~
— Atrial Fibrillation., I
_ General |  Analysic .
omee | Estmatd ¥ On-the-Fly SVE's
__Arrhvth., | Estimate Reanalyze...
24 hrs C...
ECG Revi.. Longest Re-sync Mirror Files
% Tin  Build Automatic Examples... Ctrl+Shift+E ).
" HRv | éhzr; | Full period Ctrl+Shift+P [}
Tachoara.. | [ |16 HRV b
Apnea v [(87  ppont b
| 425

episodes resulting from the merge operations, but the original episodes that were detected automatically will be in-

f NOTE: User edits such as episode merges and inclusions are retained. In case of merges, the software will preserve the

serted again in the table.

‘11.3.6. SELECTION OF EXAMPLES FOR THE REPORT
Also, in the editing stage, the user should select, in the episode table, the ones to be included in the final report.
Time |Duration| HR (bpm) Cycle (s) TipJ | Prt |4 | You can select al table epsodes by
(h:min) | (min:s) | Mean |Ampl. Dur. | aD | Qty. | (%)]| v icnlihﬁai,r;e h::g;:éspon nene
2:28 AN BE&:20 514] 25 45 6.2 92 80 7
1:46 AM_153:18 70 26 45 86 206 78 [¥
» [:47 AM_21:40 67 221 48 25D
425 AM 1820 74 32 48 109 23 &3 |~
4:48 AM 24:59 67 20 46 171 33 77 I~
5:21 AM 04:59 B4 22 43 20 7 69 [~
5:30 AM 31:39 67 24 44 118 71 i
B:40 AM 1819 514] 17 38 a8 29 T2 ¥
701 AM 18:39 B4 21 40 g4 25 Bd ¥
7:28 AM  05:00 B3 18 34 187 9 65 [~
7:36 AM  05:00 65 22 42 73 7 e [
a8:10 AM  03:20 71 11 21 1.0 9 41 [+
1:26 AN 05:00 73 14 54 277 B 65 [~
218 P 09:59 &1 19 41 114 15 66 |~
1:53 PM  04:59 72 21 52 110 8 g2 [~
243 PM 0319 73 21 g4 113 3 74 [~
2:50 PM 04:59 71 12 50 308 & 61 [+ v
25 PhA 0319 77 2N SR 23R/ 3 an [+
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Time |Duration| HR (bpm) Cycle (s) Tip. | Prt
(h:min} | (min:s) | Mean | Ampl.| Dur. | SD | Qty. | (%)
|2:28 AN 68:20 GG 25 45 B2 92 80
1:46 AM 153118 70 26 45 86 206 T8
1:47 AM 21:40 &7 22 48 27 o
4:25 AM 18:20 74 32 48 109 23 83
4:48 AM 24:59 &7 20 46 171 33 77 o
5:21 AM 04:59 B4 22 43 20 7 B9 o
5:30 AM 51:39 &7 24 44 118 71 77
£:40 AM  18:19 66 17 386 88 29 72
3 |i":{]1 AM  16:39 G4 21 40 84 25 b4 7
728 AM  05:00 63 18 34 187 9 b5
736 AM 05:00 65 22 42 T3 7 76
810 AM 03:20 71 11 21 1.0 9 41
[1:26 AN 05:00 73 14 54 277 6 65
[2:18 P\ 09:59 81 19 41 114 15 66
1:53 PM 04:59 72 21 52 110 6 82
2:43 PM 03:19 73 21 64 113 3 74
2:50 PM 04:59 71 12 50 309 &6 61
A28 PrA - N319 TT 20 GA 23 F 3 an
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If you want to select only a few epi-
sodes to be included in the report,
click on the selection fields for each
episode you want to include.

For each episode selected for printing, a page will be included in the final report, containing the corresponding tachogram. The
tachogram to be printed will follow the configuration of the currently configured view in the analysis window.

11.3.7. REPORT OF EPISODES SUGGESTIVE OF APNEA/HYPOPNEA

To allow the final report to include a report of episodes suggestive of apnea/hypopnea, the report setting should include this

component.

If in the global system setting, the apnea report option is enabled, as in the following figure, it will automatically be included in

the final report.
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System Setup X
- General Report
~Report Print Quality *

Ea--Card!oNet i [ Frequency domain (AR) ~ Expand >>
[=-CardioSmart

- ABPM Consensus o

----- Report of Atrial Fibrillation
- Pacer
----- O HR Turbulence Report
H-HRV - Forms Report EEIE

- Apnea it B4 Electrocardiographic Examples W Window...

- Atrial Fibrillation

- HRT CardioMNet System Folder

- Advanced Settings |C:RUsers‘.,F’ubIickDocuments\Cardios\Fieports‘., | & | Format pdf
- Devices Print Header

Add...
Edit...
RBemove
Use requester
L header
*MNOTE: These settings will affect only a new exam procedure
Cancel Apply Help

If it is not enabled in the global settings, it should be done in the settings of the currently open exam report. To do this, select
the [Settings] option in the main menu and click on [Report].

Exam Edit 5trip Analysis Record  Settings View

B Yol S A e

B system...

]

General Analysis Summary % pri
Morphaol... Estimated total duration: 8:48 Printer... M
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Enable the apnea report printing in the Print Selection window, as shown below.

Print Selection *
EI[:I Print ST Repart ~ QK
'D Mewar
@ amart Cancel
L Always

=30 HRY Report

- Time Domain

--|:| Frequency damain (FFT)
-0 Frequency domain (4R

Ll Hepﬁ DTP&EI'HW
O HR Turbulence Repart
|:| Forms Report

¥| Electrocardiographic Examples

Full Disclosure

24 hrs Graphs Repart “

H-H-H

]
!

Always use this print selection for that exam

The report of episodes suggestive of apnea/hypopnea, once enabled, will include at least two components: the episodes chart
and a general analysis tachogram.

The report table will contain all the analysis component episodes and will have, in its lower portion, an estimated time summary
of apnea/hypopnea occurrences, as well as the estimated number of apnea/hypopnea cycles.
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Exam Number Patient: D Code:
213.981/89 Exam date: 13/09/2017 13:59:00 1EE-05269
H Duration HR HR Amplit. Cycle Cycle Cycles Tipicality
our {min} {bpmi) {bpmi} Duration (s} Std. Dev. (s} Qty. 28]
1:31 5 42 49 T4 24 7 29
41 2139 44 48 66 6,0 20
6:43 16:25 47 21
713 0a13 4z a7 65 9.4 8 83
Totals
Estimated apnoea total time: 0:54:39
Mumber of episodes: 4
Estimated quantity of cycles: 34
Longest episode: 0:21:39

Criteria: Period of analysis: total; Agglutinate intervals between apneas up to: 2min 30s; Repositioning irregular isolated
beals: yes; Enhanced sensitivily activation: no.

Note that for episodes with user edits, whether they are period's addition or merge not detected by the automatic analysis, they
will be highlighted in the report table by a shadow, as seen in the example above.

The total estimated time, in hours, corresponds to the sum of all the periods in which HR variation cycles suggestive of ap-
nea/hypopnea were detected.

The estimated number of episodes summarizes the cycles detected, which would potentially correspond to an “arousal” event
in a polysomnography.

The general tachogram of episodes suggestive of apnea/hypopnea covers the period set for the analysis.
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Exam Number Patient: D

Code:
213.981/89 Exam date: 13/09/2017 13:59:00 1EE?05265I

HR Tachogram from 13:59:00 to 13:22:00.

Suggestive apnea episodes are highlighted in red,

estimated total duration: 54:39.

e Lia s PR

14:50:00 --——----1
Aand ey

13:55:00

16:58:00] -+~ }------

—aradia

17:55:00

18:59:00

19:539:00

20:55:00

21:59:00

L R T I e I A P e e S 100

23:58:00] ——m oo 100
A il e el et i mehm

00:59:00] <<= formmmeem e e 100

[ e O S SR
02-55:00 . . . . . . . . . . .

03:59:00] --------4 400

04:59:00] --——---- 100

N O A A Y SO0 A SO L

06:39:00

07:58:00

0&:59:00

05:55:00

10:58:00

11:55:00

12:58:00

0009 0014 0019 0024 0029 00°34 0039 0044 0049 0054 0059 0104 0109

ST - Candiks Hcismise Tomil. brdl Lids - waw oandboc oombr - AN righic recsrved - Warchon 8353 complafion 287 - Candiolight

If the setting is selected for the total exam period, the tachogram will correspond to that period.
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If the analysis is only set for the sleep period, the scope of this tachogram will be limited to this period (as in the previous exam-
ple, with sleep setting between 00:00 and 08:00).

For each example the user selects for inclusion in the report, a tachogram page will be added, and these will follow the ranges
number and length settings on the analysis window.

Tachogram Settings

Minutes per strip: 1 hour e

*

Mo, of strips: | & = Duration: 6:00:00

In the example above, we see a configuration of three ranges, each with a 10-minute duration.

The tachogram included in the report for each example selected by the user will meet this setting, as seen below.
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ARNSAlFY RHUPNSO SHYEallYE ERaUUE S

Exam Mumber Patient: ] Code:
213.981/89 Exam date: 1309/2017 13:55:00 1EE-05269

HR Tachogram episode: 01:30:31 to 01:38:49 (duration 08:18)
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12. CARDIONET

The CardioNet® module enables the transmission and reception of exams, as reported in the topic "Technical Compatibility with
Other Devices" via Internet. Using this method eliminates the time required for exams to reach the analysis center, which re-
ceives the data, processes it and returns the report also via Internet, which can be printed by the requesting service.
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It is thus possible, in one day:

- Remove the device from the patient after recording;

- Transfer the recording to the computer;

- Check if there is adequate signal for the analysis;

- Send the exam via Internet to the analysis center;

- Send an notification email to the analysis center that a new exam has been submitted;
- Prepare and install the device on the next patient;

- Receive the laudable report of the exam sent (depends on the analysis service);

- Print the report.

The analytics service center may, as available, receive, analyze, report and issue the report within hours of withdrawing the pa-

tient exam. The report is sent back via the system itself (or via email) in PDF format and printed by the exam-generating center
itself.

12.1. SCREEN DESCRIPTION

The main screen is composed of several areas, each with its specific function, as described below.

12.1.1. MAIN MENU
Located at the top of the main screen is where we can command and configure the software.

@File Edit Cenfigurations View Window Help

12.1.2. TOOLBAR

It functions as a shortcut to activate the most common software operations.

RO AR i MR
- @ I r ¥
Icon function description
& ] . . .
Create a exam - used to create a new exam 1 Referring Doctor - open the referring doctors list
x
E3 Transfer a recording - used to acquire recorded 29 Send E-mail - used to send a exam file attached to
data 3 an e-mail message
t'j' Settings - used to access general system settings \':.% Help

12.1.3. SIDE MENU BAR
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Main

L)

Main

Exams
Reports

Main

Recordings
to send -
Internet

Recordings
to send -
Local
Metwork

Main
Exams
Reports

27!

Reports to
send-
Internet

send - Local
Metwork

It allows navigation between the main screens. By clicking on each of the icons, the corresponding screen is
accessed.

In this window, there are three tabs for the software windows.
On the Main tab, we have the software initial screen, with the configured exam and report folders.
On the Exams tab, we can access the exam manager window.

Analogously, we use the Reports tab to manage software reports.
The Exam and Report areas, are divided into specific accesses to the local network or to the internet.

When we access the Exams area, we noticed two subdivisions in
the menu:

Recordings to send - Internet: Access to the control window of
exams in the Remote area, where the exam files are posted.

Recordings to send - Local Network: Control window of exams

in the Local Network. This network may possibly be a wider net-
work (WAN, VPN, etc.).

When we accessed the Reports area, we see two subdivisions in the menu:

Reports to send - Internet: Access to the report control window in the Remote area, where the PDF files of the
analyzed exam are posted.

Reports to send - Local Network: Report control window in the Local Network. Like the exams, this network
may possibly be a wider network (WAN, VPN, etc.).

In the Local Network and Internet windows, other information and controls will be available in the lower area of the screen un-
der the patient list. This information and controls are described in the exam and report sending sections.
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12.1.4. WORKSPACE

For each selected window (as commented in the previous item), it will have a specific format, but its basic function is to list the
exam files present in the software. The information display format can be configured in two ways:

Icon display: The software displays an icon corresponding to the type of examination.

ey

{"I_+ Exam recorded with CardioLight+°

Sherlock
Haolmes
2/27/2008

The information for each exam is initially "truncated". To check them completely, click once on the correspond-
ing icon and you will be able to see the patient's full name and date of the examination.

List view: The software displays a detailed list of the data for each exam, adding a colored mark to the exams already sent.

Patient Mame Last Name Exam Mum... Date Requester Type Analyst 10

"= Sherlock Holmes 00011 12/27/2008 £11:0...  CARDIOS Haolter/CL CARDIOS 2070

"4 Paulo Souza HOLTERT 114211997 22000, Dr. Watson Holter/CF Dr. 5. Freud 0199

£ >
12.1.5. STATISTICS - MAIN WINDOW

In the lower area of the main window, under the workspace, there is a software statistics window, which shows us some useful
data:

Statistics

Total Exams in Folder:

Available Free Space: 164.9 GE free in current folder. Total Reports in Folder: D

Available Free Space: Reports how much disk space remains (in megabytes or gigabytes).
Total Exams in Folder: Reports the number of exams found in the standard exam folder.

Total Reports in Folder: Indicates the number of reports found in the default reports folder.

The number of exams or reports found refers to the folder that is currently selected in the software. If the software is
viewing any folder other than the default folder, and in which exams or reports are found, the number indicated will
be that of the folder currently being "selected".
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12.2. PREPARING EXAM

When using a digital recorder to record a Holter or Event exam, you must first prepare the device.

It is imperative that the recorder is programmed for the exam to be performed before being installed on the
patient. This causes the software to insert the identification of the patient to be examined on the memory of
the recorder. In this way, it is ensured that an exam of a particular patient is not inadvertently transferred as if

from another patient.

To do so, select the [File] option in the main menu, then select [Create new exam]. This can also be done by combining the [Ctrl]
+ [Alt] + [N] keys.
/z CardicManager® - [CardiocMNet®]
@ File Edit Configurations View Window Help
MNew... Ctrl+N g ‘
= & Open.. Ctrl+0 =

Create Mew Exam Ctrl+Ak+N
T Upload Exam... Ctrl+U

]
WCLE.E

Send File by E-Mail Ctrl+M

iaketF

G‘ Exit Scienc
‘ — wroed MENts

i Download:

The software will display a window, where we must select the mode and the recording device to be used in the exam.

% In the Holter modality, it supports the exam preparation of the digital

Choose a Device and Modality
recorder CardioLight+°

Halter

CL |
CardioLight+

Cancel

When selecting a digital recording device, the software will automatically search for the its presence. If not connected, the soft-
ware will display a message asking you to connect the device.

Once the device is located, the next step is to set the configuration.
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Cenfiguration X

Corfiguration Selection

Device: CardioLight® ] Clock setting

Device Configuration:
3 channels Holter ~ | |24h ~

Channel Number:

Data Card
New Exam ID X0A-00103 Prepare Date: |7/11/2019 11:53:09 A
Computer Name ~ [DESKTOP-3NASHTS | Dive [En |

< Back Cancel Help

Holter modality

The "Clock Setting" option allows you to set the internal clock of the recorder according to the time of the computer that is pre-
paring the exam.

The correct start time of the exam is fundamental to the analysis. The time used to set the internal clock is deter-
mined by the time of the computer programming it. Always make sure your computer's time is correct before se-
lecting the time setting option.

At the bottom of the window, there are some information regarding the configuration of the exam.
Data Card

New Exam ID XDA-D0103 Prepare Date: |7/11/2019 11:59:13 A

Computer Name ~ [DESKTOP-8NASHTS | Dive [En |

The next step is to fill in the patient data. Try to fill in the data as completely as possible. This helps a lot the medical analyst. At
least the patient's first and last name must be filled out, information without which the software does not proceed in the crea-
tion of the examination.

Patient's Record *
Basic Data Contact
o | e

|

R I e

S e v R L T —

e ™ 1= T —
|

Health |

Address

Addr. | | Compl.l |
ZP  [00000000 | Town | | state | |
Country l:l Allow patient's data editing
Card Data

New Exam ID X0AD0103 | Prepare Date
Computer Name ~ [DESKTOP-SNASHTS | Dive [EA ]

Finish Cancel Help
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After completing this data, click on the [Finish] button.

The software will notify you that the data contained in the device will be erased and will ask for confirmation to continue.

CardiocManager®

Warning!!! All memory card data will be irreversibly erased. Are
! you sure do you want continue?

Yes Mo

If you selected the "Clock setting" option, the software will issue a warning that it is necessary to start the exam within a maxi-
mum of 3 minutes. This will ensure that there will be no significant delay between the time set on the device and the actual
time.

CardicManager® *

IMPORTANT: The device has been prepared with the clock

! setting option,
It is necessary to unplug the device from the computer, turn it
on and wait until it is initialized.
This will set the device clock to the current time on your
computer,

MOTE: It is important not to take more than 3 minutes to do
that.

Now install the device on the patient and instruct him on how to behave during the examination and how to operate the event
button.

The success of the exam depends essentially on the quality of the electrodes installation in the patient and the under-
standing of the same regarding the operation of the device and the behavior to be adopted during the examination.

For details, refer to the operation manual of the digital recorder.

12.3. READING THE DIGITAL RECORDER

After recording an exam with a compatible digital recorder, you must transfer the recorded data to the software. To do this,
click on the corresponding icon in the software toolbar. You can also trigger data transfer via the [Files] menu by selecting the
[Upload Exam] item.
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5] CardioManager® - [CardioMNet®]

@ File Edit Ceonfigurations View Window

L New... Ctrl+N g ‘
i’ Open... Ctrl+0
Create Mew Exam  Ctrl+ Alt+ N

E Upload Exam... Ctrl+U 3]

Print Patient Diary.., YCLE

Send File by E-Mail Ctrl+M oNel

(3 Exit Arien

— - men

I ey

Choose a Device and Modality % Select the modality and type of device that recorded the exam.
Halter
('I.+
CardioLight+
Cancel

If the device connected to the software has different data from what is expected, the software will display a warning screen
comparing device data with software data.

Review the information presented and take corrective action if necessary. Press [Next>] to display the patient data.

The software will scan the connected device and display the exam data screen.

Note that the patient data fields are grayed out, inaccessible for editing.
If you need to change any information about the patient, click [Allow patient’s data editing].

Retrieve Recording - Patient's Record >
Basic Data Cortact

Last Name | Exam

Birth date |__/_/ ~| S

- [

g
L L

e T T
Health Plan | |

Address

Address | |Compl. | |

ZP  [000D-00 | Town | | State | |

Data Retrieved from Card
Hook-up Date 741172019 1:55:56 P! Duration |1 00:06:18

Recorder 1D B80625/0012 MNext Calibration |September/2013
Name of the computer | DESKTOP-3NASHTS Drive

< Back Next = Cancel Help

The software will enable editing of patient information fields. Enter the correct data in the fields you want to change or com-
plete. When finished, click on the [Next] button.
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The screen below shows the data of the requesting physician and the analysis service for which the examination will be sent.

Retrieve Recording - Exam Record *
Doctor Analyst Record
e i ) one
Office |Clir1ic | Name | Analyst
o = —
[3 channels Hoter | ehene [ ]

Exam ldentification

Exam ID XDA-00103

Exam Mumber |:| Date Time |12/27/08 04:11F

Data Retrieved from Card

Hook-up Date 741142019 1:55:56 P1 Duration |1 00:06:18
Recorder ID 80625/0012 Next Calibration |September/2013

Name of the computer [ DESKTOP-SNASHTS Drive |E:

< Back Mext = Cancel Help

You can at this point change the identification data of the exam by simply entering the new data about the old ones in the corre-
sponding spaces:

Exam Number Date Time |12/27/18 04:11P

If everything is correct, click the [Next] button.

On the next screen, fill in the exam indication if necessary and click the [Finish] button.

Exam's Indication X

<Back Cancel Help
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The software will show a preview of the recording signal so that you can check for a valid ECG signal on the device.
B Gain adjust for CardioLight O X

£ >

12/27/2018  &11:01 PM 02 03 04 05
[ Cancel

There is the option to change the gain on the side window controls and the graph density on the control located in the lower left
corner of the window.

At the beginning of each ECG strip there is a signal, which was called a calibration signal. Despite being a recorder that stores the
exam in digital memory, this signal is displayed to facilitate visualization of the ECG chart, by improving the usability of the tool
to the Operator/Medical. This pulse, in the form of a square wave of 1mV amplitude, can be used as the amplitude reference for
the ECG signal.

It is important to check whether the signal is suitable or not, because if there is no analysis signal, it will be necessary
to repeat the examination. It is convenient to perform this check before dispensing the patient and, if further exami-
nation is necessary, as take the opportunity to reschedule.

If there are recorded signal and it is appropriate, click the [OK] button.

After transferring data from the device memory to the PC, the software will display a screen giving you the opportunity to fill in
the patient's diary. If you wish to do so, read the section corresponding to the Patient Journal item.

CardioManager®

The compressed exam files were created successfully, Do you
! wish to edit the related "Patient Diary” now?
fyou can always create/edit it later, if you wish)

Yes Mo

12.3.1. PATIENT DIARY

Allows the creation of a patient diary, which can be filled after the record transfer of the exam data, or later.
This diary is a kind of spreadsheet, with predefined areas for typing times, description of activities and symptom:s.
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The exam identification data, containing the patient's name, exam file identification, start time and date are taken di-
rectly from the ECG data file, and can not be changed. Therefore, it is important that you properly record these data
when creating the exam.

To access the patient diary editor, select any screen where the local examination area is displayed. Right-click the exam for
which you want to enter the diary data. A menu will appear.

Patient Mame Last Name Exam Mum... Date Requester Type Analys!

Sherlock B . §7/2008 411:0... CARDIOS Holter/CL
1. Paula Patient Diary /1957 2:20:0...  Dr. Watson Holter/CF  Dr.5.F
"= Example Remove /2018 411:0... Watson Holter/CL Analysi

Change Exhibition

Select the [Patient Diary] option. A window will open.
In this window, the start time of the recording is already filled with the time of the exam file.

Just below, we have the first cell of the diary previously filled, containing the start time of the recording. To access the other
cells, we can "navigate" through the diary with the [Tab] key to advance to the next cell or with the combination [Shift] + [Tab]
to go back to the previous cell. With the mouse, we can point to any available cell in the worksheet. To enter text or time, simply
"focus" the desired cell and type directly inside it.

Patient Diary *
Exam |dentification
Patiert: |Example Exam | Exarm: |DDD‘I | Hour: |4:1‘I:DD F| Date:lThursda_l,l, December 27, 2018
Fram To Activity Time Symptam
7 1611 E tart of Recaording

Piint Evp. HTHL Cancel

The times must be filled in with 4 digits, and the hour and minute separators are placed automatically.

Also note that when filling in a symptom (or event), the editor automatically advances to the next cell and fills in the next time.
If any cell fill is incorrect or does not match the one you want, just select its contents and press [Delete].

In the cells corresponding to the activities and symptoms, there are pre-filled lists, which can be used to facilitate the diary. Just
click with the mouse on the cell, which a button will appear to the right of the text area.

From To Activity Time Symptam
1161 Start of Recording
21700 -
Dinner
Diriving
Emotional Upsets
Lunch
Taking Medications
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Click on this button and a list of phrases or words will be displayed. Select the desired text by locating it in the list and clicking on
it. If you do not find what you want to describe in the list, just type the text and it will be incorporated into the list and can be
used whenever necessary.

If you want to delete a diary line, click on the check mark corresponding to the line number and press the [Delete] key.

The software will ask you to confirm the operation. If you are sure that you really want remove it, click the [Yes] button.
¢ Diany b

Exam |dentification
Fatient: |Example Exam | E xam: |DDD1 | Hour: |4:11:DD F| Date:|Thursday, December 27, 2018 |

Frarn Ta | Activity | Time | Symptarm |
1611 Start of Recording

1

CardioManager®

o Areyou sure do you want to remove the selected row?

Yes

1=
[=]

Frint Exp. HTHML Save Cancel

After finishing editing the diary, click on the [Save] button. The data will be stored together with the exam and the analyst doc-
tor will be able to see it after importing the exam into your software.

12.4. SENDING EXAMS

CardioNet® has all the tools you need to manage Holter exams sent by analysis clients via the Internet or a local network. The
software sends files exams or reports via the HTTPS protocol, which is widely used on the Internet for transferring files. Cardio-
Net® works in a similar way to other HTTPS transfer software, but also incorporates the content identification features of the
exams, checking the files download integrity and other features.

Main To send exams, first we must access through the navigation
menu the Exams area.

u In the area of exams, we can select the option to send via Inter-
Recordings net or through a local network. The last option accessed will
tlzt':rl‘it open automatically when you access the exam area. Click on
the desired option in the navigation menu.

Recordings
to send -
Local
Metwork
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12.4.1. SENDING EXAMS VIA INTERNET

Sending exams via the Internet through the CardioNet® System is the way that best exploits the potential of CardioNet®, since
the exams posted on the CardioNet® System can be received by another CardioNet® system anywhere in the world where there
is access the Internet.

ﬂ To send exams to the Internet, select the Exams tab in the navigation menu and click on the "Recordings to send -
Internet" icon.

Recerdings
to send -
Internet

Remember that exam viewing windows (Local or Remote) can be configured to display the exams in the form of icons
(as seen in the following figure) or in list format, the latter being the most suitable. In list mode, we have more visible
information about the exams, making it easier to identify the file (s) you want. To change the display format, right-click
on the area you want to configure and select the desired display format.

The system will open the record manager screen for sending (which is the same one used to receive exams).

3 CardioManager® - [CardioNet®] — O *
@ File Edit Configurations View Window Help
) 3 rE E3 o ha
IR0 & E ¥ E & 2
Main Local
B----:gsktop ~ || Patient Mame Last Name Exam Mum.. Date Requester Type Analy
=3 This pC —
3D Objects = Sherlock Holmes 00011 12/27/2008 411:0... CARDIOS Holter/CL CARL
u Desktop ‘2 Paulo Souza HOLTERT 11/21/1997 2:2000...  Dr. Watson Holter/CF Dr. 5,
"= Example Exam 000 12/27/2018 £11:0... Watson Holter/CL Anal
Recordings 5] Documents P '
to zend - Downloads
Internet Music
Recordings " < >
to send - . [~ | SRECYCLEBIMv
Local < > Send Delete
Metwork
Remote
Requesters w | Address (protocol/server namel | analysis service (https://onetce test/cnet-en/servers/analist ~
A connection has not been est: Patient Mame Last Mame Exam Mum... Date Requester Type Analy
£ >
< > Retrieve Delete Refresh
Reports Messages: | Server disconnected. End of the HTTPS section.
Ready MNUM T/12/2019 9:14 AM

In the upper area of the screen we will see the Local window, where we have the list of stored exams on the computer.
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Local
B"'_ESHW ~ || Patient Name Last Name Exam Mum... Date Requester Type Analy
== This PC -
. 3D Objects = Sherlock Holmes 00011 12/27/2008 £11:0... CARDIOS Haolter/CL CARL
I Desktop _' Paulo Souza HOLTERT 11/21/1997 2:20:0... Dr. Watson Haolter/CF Dr. 5.
Daocuments = Example Exam oom 12/27/2018 411:0...  Watson Holter/CL Analy
Downloads
Music
& Pictures
m WVideos
Local Disk (C:)
= Dados (D¢ £ >
; SRECYCLE.BIF w
< > Send Delete

To select an exam, simply click on it, which will then appear highlighted in blue. To select multiple exams randomly, hold down
the [Ctrl] key while clicking on each of the exams you want.

Patient Mame Last Name Exam Mum.. Date Requester Type

Sherlock

Holmes 00011

HOLTERT
0001

CARDIOS
Dr. Watson
Watson

To select a sequence of exams, click on the first one of them and, holding down the [Shift] key, click on the last exam of the se-
quence.

The lower area of the (Remote) screen will initially be empty because the system is not yet connected.

The connection control will show the account set to "default" in the settings area. We can have several accounts configured, and
we must select the account to which we wish to send the exam file (s).

To select an account already configured, just click the connection control on the small arrow to the right of the address. Select
the address to which you want to send the exam (s).

Remote
Requesters | Address [protocol/server namel: | Analysis service (https://cnetce test/cnet-en/servers/analist ~ Connect
i i - 4 . account 104 [hitps:/fonetee.test/onet/servers/serv1 4]
A connection has not been est: Patient Name Last Mame h [ P | Analy
< >
£ > Retrieve Delete Refresh

After selecting the desired address, click on the [Connect] button. The system will initiate the connection with the CardioNet®
System, displaying on the status line a series of messages regarding the operation in progress.

When finished building the list and retrieve the information, the system displays the status line a message that the operation is
complete and the system is ready to work.

The duration of each of these phases depends on the connection conditions and the number of files that is stored in
the remote area. The higher the number of files in the Remote area, the longer the connection time is required.

Once you have the exams selected for sending, click on the [Send] button at the bottom of the Local window.



CardioSmart CS550 Page249

Local
- Desktop “ || Patient Mame Last Mame Exam Mum... Date Requester Type Analy
=3 This PC - . . — T :
“J8 3D Objects = Bkikh Liolmes IE L CARDIOS :
1 Desktop '.'.Paulo Souza HOLTERT 11/21/1997 2:20: Or. Watson Holter/CF Dr. 5.
| Documents - 0001 84:11:0... Watson
Downloads
. Music
1=/ Pictures
m Videos
= Local Disk ()
= Dados (Du) < s
SRECYCLEBIF w
< - > Send Delete
Exam transmission X The system will start the transmission of the selected file(s), showing a pro-

gress screen.

O (o}

Patient: Sherlock Holmes

Exam: 00011 Date: 12/27/2003 4:11:00
File: 20T-00704.%cm
||

E stimated time remaining: 0:00:00

This will repeated for each file, and the transmission time will depend on the speed and the Internet traffic conditions.

At the end of the operation, the system will display a window with the operation summary

About Transfer - s
Transfer exams Log:
00011 - Sherlock Holmes (20T-00704.xcm]) [Transmitted]
0001 - Example Exam [X0A-00103 xcm) [Transmitted]

The CardioNet, if configured to do so, will send a message via email to the recipient of the exams, advising you which files have
been posted for analysis.

On some systems, depending on your e-mail settings, you may receive a system warning that a program is trying to send mes-
sages using a particular identity. This is a feature of Windows that aims to prevent programs from accessing messaging services
automatically.

The recipient of the notification message is the e-mail address configured on the analyst physician's tab.

The body of the message contains text similar to the following:

From: Requesting physician
To: Analyst physician

This e-mail was automatically sent in order to notify you about
the transmission via CardioNet of the following exam:
2Q0T-00704 - Sherlock Holmes (2QT-00704.xcm)
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Yours very truly,

Requesting physician

In your system, when in the "list" view, files already transmitted will be highlighted by a small colored mark on the left side of
the data:

Patient Mame Last Mame Exam Mum... Date Requester Type Analy
& Sherlock Holmes 00011 12/27/2008 411:0... CARDIOS Holter/CL CARL
‘4 Paulo Souza HOLTERT 11/211597 2:2000...  Dr. Watson Holter/CF Or. 5.
\‘ZExampIe Exam 0001 12/27/2018 £11:0..  Watson Holter/CL Analy

The files will be available for download from the analysis center to which they were sent, which will be notified via email notifi-
cation.

12.4.2. SENDING EXAMS VIA LOCAL NETWORK

Sending exams via Local Area Network allows CardioNet® to send through a private network, whose scope can be literally local
(same room or even building) or geographically distributed in several locations.

To send exams to the Local Network, select the Exams tab in the navigation menu and click on the "Recording to
send - Local Network" icon.

Recerdings

to send -
Local
Metwork

The system will open the record manager screen for sending (which is the same one used to receive exams).



CardioSmart CS550

Page251

2 CardioManager® - [CardioMNet®] — O X
@ File Edit Configurations View Window Help [ 1F][x]
] 3 PE E3 B = = o F=)
i! ey = -E r [ =
- @ (@ (@7 ‘ \/ ‘ L L’% \4’ . -
Main Local
B SRECYCLE.BIM & Patient Mame Last Mame Exam Mum... Date Requester Type Analy
A 5
g C:rpdioNetPo & sherlock Halmes 00011 12/27/2008 411:0... CARDIOS Holter/CL CARL
L e . ’
u @ DataScience .Z-z FPaulo Souza HOLTERT 11/21/1997 2:20:0... Dr. Watson Haolter/CF Dr. 5.
Recordings -5 Documents & Example Exam 000 12/27/2018 411:0...  Watson Holter/CL Analy
to send - - Downloads
Internet B DVTE
[+ exames
. [#- | exams
——— [~ | laragon
Recordings [#- MicroSIP < N
to send - [#- . netbeans v
Local < > Send Delete
MNetwork
Remote
Folders ~ | Patient Mame Last Mame Exam Mum.. Date Requester Type Analy
= Dados (D) A
& USE Drive (E})
- PP
- Q)
' SRECYCLE.BIM
reports
System Valume It
R (R}
5 (S . >
T ~
£ > Retrieve Delete
Reports I'\-'Ittzssages:|Rﬁdlr
Ready MUM 7/12/2019 11:43 AM

Unlike the Send window to the Internet, in the Local Area window there is no connection control, and the connection is auto-
matically made if the Local Area Network folder is available.

Remember that exam viewing windows (Local or Remote) can be configured to display the exams in the form of icons
(as seen in the following figure) or in list format, the latter being the most suitable. In list mode, we have more visible
information about the exams, making it easier to identify the file (s) you want. To change the display format, right-click
on the area you want to configure and select the desired display format.

In the upper area of the screen we will see the Local window, where we have the list of the exams stored in the computer.

Local
B---_gﬂdop || Patient Name Last Name Exam Mum... Date Requester Type Analy
=3 This PC -
= ' 3D Objects = Sherlock Holmes 00011 12/27/2008 411:0... CARDIOS Holter/CL CARL
- o P . .
I Desktop j-F'aulo Souza HOLTERT 11/21/1997 2:20:0...  Dr. Watson Holter/CF D, 5,
E Documents = Example Exam o000 12/27/2018 £11:0... Watson Holter/CL Analy
Downloads
Local Disk (C:)
w= Dados (D:) £ 3
[ SRECYCLEEBIM v
< > Send Delete

To select an exam, simply click on it, which will then appear highlighted in blue. To select multiple exams randomly, hold down

the [Ctrl] key while clicking on each of the exams you want. All selected exams will be highlighted in blue.
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Patient Mame Last Name Exam Mum.. Date Requester Type Analy

Sherlock Haolmes 00011 2 ... CARDIOS Haolter/CL
"4 Paulo Souza HOLTERT 11/21/19%7 2:20:0... Dr. Watson Holter/CF Dr. 5

0001 Watson Holter/CL

To select a sequence of exams, click on the first one of them and, holding down the [Shift] key, click on the last exam of the se-
quence.

The bottom area of the screen (Remote) will display the exams that are already in the network folder.

Remote
Folders || Patient Mame Last Name Exam Mum... Date Requester Tvpe Analy
= Dados (D:) A || = Sherlock Halmes 00011 12/27/2008 4:11:0... CARDIOS Holter/CL CARL
SRECYCLE.BIN
reports
System Valume It
£ >
v
< > Retrieve Delete

With the exams you want to transfer selected, click on the [Send] button.
Under the Remote window there is a Message line, where we can follow each step of the file transfer operation.

Upon completion, the system will send a message to the designated address on the analyst register. On some systems, depend-
ing on your e-mail settings, you may be asked to explicitly confirm the operation.

A screen containing the summary of the operation will be displayed, as shown below.

About Transfer - =

Transfer exams Log:

00071 - Example Exam [X0A-00103 .xem) [Transmitted]

12.4.3. SENDING EXAMS VIA E-MAIL

CardioNet® also makes it possible to send exams attached to e-mail messages. This method should be considered when examin-
ing small files, since most ISPs limit the size of files attached to e-mails in 5MB, making it difficult to use them for Holter exam
files. Even so, we recommend that your use be limited to instances where the HTTPS connection is unavailable.

To send e-mail with exam, select the desired file in the same way as previously described for sending over the Internet or via the
local network.
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In email submission mode, only one exam can be sent at a time.

Having already selected the file, click on the email button, located on the system toolbar.

29

Send file by e-mail.
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The screen will change the format for sending email, displaying lines to fill the recipient's data and others.

3 CardioManager® - [CardioNet®] - O et
@ File Edit Configurations View Window Help
) 3 A [E3 =l =) = =]
“ dislh -E e
£ Send m Address Book /& Save 1st recipient as default
To: | |
] | |
Subject: | exam sending: X0A-00103 - Watson |
Main Local ~
SRECYCLE.BI w Patient Name Last Mame Exam Mum... Date Requester Tvpe An
Apps
C:rpdioNetP( & Sherlock Holmes 00011 12/27/2008 411:0..,  CARDIOS Holter/CL CA
h ! . o
u Datascience < Paulo Souza HOLTERT 11/21/1997 2:20:0...  Dr. Watson Holter/CF Dr
Recordings Documents 0001 1 8411 Holter/CL
to send - Downloads
Internet DVTk < >
exames ¥
. < ¥ Send Delete
Recordings Remote
to send - Folders || Patient Name Last Mame Exam Num... Date Requester Type An
Local —
[ - Dados (D) » || 5= sherlock Halmes 00011 12/27/2008 411:0... CARDIOS Halter/CL CA
E USB Drive [E) "= Example Exam 0001 12/27/2018 411:0...  Watson Holter/CL An
- PP
a Q)
SRECYCLE.BIM < 3
: EXams v
< > Retrieve Delete
Messages: | The file was transfered in 00:00:01 o
£ >
MNUM 7/12/2019 314 PM

After completing the data, click on the [Send] button.

On some systems, depending on your e-mail settings, you may receive a system warning that a program is trying to send mes-
sage using a particular identity. This is a feature of Windows that aims to prevent programs from accessing messaging services
automatically. As in this case this is a desirable feature, click on the [Send] button if this message appears.

The recipient will receive the exam attached to an email and can import it into the CardioSmart CS550 System for analysis.

12.5. RETRIEVING EXAMS
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Main TO retrieve exams, we must access the Exams area.

Metwo

Page254

RETRIEVING EXAMS VIA INTERNET

send - Internet" icon.

Internet

The exam manager window is displayed, where you can see the Local and Remote areas.

To receive exams via the Internet, select the Exams item in the Navigation Menu and click on the "Recordings to

‘2 CardioManager® - [CardioMNet®] - O X
@ File Edit Configurations View Window Help |
P E GEg = 2y 29
=] e -y
Lozal
B- gsk‘top || Patient Name Last Name Exam Mum.. Date Requester Type Analy
= This PC —
g 7= Sherlock Holmes 00011 12/27/2008 £11:0... CARDIOS Haolter/CL CARL
' Paulo Souza HOLTERT 11/21/1997 2:20:0...  Dr. Watson Holter/CF Dr. 5.
. "2 Example Exam o001 12/27/2018 &11:0... Watson Haolter/CL Analy
Recordings
to send - Downloads
Internet Music
&= Pictures
. B videos
H—r— : == Local Disk [C2)
Recordings - uz Dados (D:) < s
to send - . [~ SRECYCLEBIM w
Local < > Send Delete
Network
Remote
Requesters ~ | Address [protocol/server namel | analysis service (hitps://cnetce.test/cnet-en/servers/analist -
A connection has not been &sti | payiant Name Last Name  Exam Num.. Date Requester Type Analy
< >
< ¥ Retrieve Delete Refresh
Messages: | Server disconnected. End of the HTTPS section.
Ready NUM 7/12/2019 9:14 AM

The Local window displays the list of exams that are in the local folder defined in the settings.
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Local
B"'!gﬂ‘t‘m ~ || Patient Name Last Name Exam Mum... Date Requester Type Analy
—- This PC —
& T - 3D Objects "= Sherlock Holmes 00011 12/27/2008 £11:0... CARDIOS Haolter/CL CARL
I Desktop '_' Paulo Souza HOLTERT 11/21/1997 2:20:0... Dr. Watson Haolter/CF Dr. 5.
= Documents = Example Exam oom 12/27/2018 411:0...  Watson Holter/CL Analy
Downloads
Music
* Local Disk (C:)
Q Dados (%) < 3
. [~ | SRECYCLEEBIM v
< > Send Delete

The display can be set to list format (as in the example above) or the icons format. To change the display format, use
the right mouse button.

The bottom (Remote) window will initially be empty because the system is still disconnected from the Internet.

There is, in the region between the Local and Remote windows, a connection control, which should initially be showing the con-
nection set as the default in the settings area.

Note that the connection control is a "combo box" type, that is, when you click the small arrow to the right of the text box that
contains the connection name, a list with all available configured connections is displayed.

We can easily establish a connection with any of the Internet addresses added in the settings area by simply clicking on the de-
sired address in the list of available connections.

Remote
Requesters | Address [protocol/server name): | Analysis service (https://cnetce test/cnet-en/servers/analist -~ Connect
A connection has not been est K account 104 [hitps://enetee.test/cnet/servers/servl0d)
Fatient Name Last Name [https://cnetce test/cnet-en/servers/an: Analy
< >
£ > Retrieve Delete Refresh

After selecting the desired address, click on the [Connect] button. The system will initiate the connection with the CardioNet®
System, displaying on the status line a series of messages regarding the operation in progress.

When finished building the list and retrieve the information, the system displays the status line a message that the operation is
complete and the system is ready to work.

The duration of each of these phases depends on the connection conditions and the number of exams that is stored in
the remote area. The higher the number of exams in the Remote area, the longer the connection time is required.

After connected, the Remote window will list all exams that are stored in the remote area.
The list will be updated every 10 minutes (configurable), and the user can also update manually by clicking the "Refresh" button.
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Remote

Requesters

~ | Address [protocol/server namej:

Analysis service [https://cnetee.test/cnet-en/servers/analist
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Disconnect

X Referring Doctors List Patient Name Last Name Exam Mum... Date Requester Type Analy
CARDIOS
553 watson --- 0001 12/27/2018 4:11:0...  Watson Holter/CL Analy
- 00011 12/27/2008 411:0...  CARDIOS Holter/CL CARL
< >
Retrieve Delete Refresh

Note, in the list above, that the system identifies with specific colors and markings the status of each exam that are in the stor-

age area.

When a transmitted exam has already been "downloaded" on any system (whatever it is), CardioNet® will identify it in black and
place a check mark in the device icon.

Exams identified in blue are those that were successfully transmitted to the Internet area, but have not yet been "downloaded".

Remote

Requesters

Lo

Address [protocal/server namel:

Analysis service [https:/fenetce test/cnet-en/servers/analist

sconnect

X Referring Doctors List Patient Mame Last Mame Exam Mum... Date Requester Type Analy
(2] CARDIOS
Watson - o001 12/27/2018 &11:0...  Watson Holter/CL Analy
-—- 00011 12/27/2008 411:0... CARDIOS Holter/CL CARL
£ >
Retrieve Delete Refresh

The system identifies when a file is corrupted by highlighting in red the file and placing a question mark in front of it. A cor-
rupted file can not be analyzed, therefore requiring a retransmission.

An exam whose identification is highlighted in ocher indicates that the transmission has failed. In this case, it is possible to try to
analyze the exam, although it will probably not be complete. It is advisable to ask the analysis client to retransmit the exam file.
If after the resubmission the system insists on displaying the file with the identification in the ocher color, we can conclude that
the original file (stored on the computer where the exam was uploaded) is corrupted, allowing only partial data analysis.

The next step is to select the exams you wish to receive. To select an exam, simply click on it, which will then appear highlighted
in blue. To select multiple exams randomly, hold down the [Ctrl] key while clicking on each of the exams you want. All the se-

lected exams will be highlighted. To select a sequence of exams, click on the first one of them and, holding down the [Shift] key,
click on the last exam of the sequence.

Remote

Requesters

Address (protocol/server name):

Analysis service [https://cnetce.test/cnet-en/servers/analist

Disconnect

Referring Doctors List
-t CARDIOS
Watson

Patient Mame Last Mame

Exam Mum...

00011

Date
12/27/2018 411
12/27/2008 £11:0...

Requester

Watson
CARDIOS

Type

Holter/CL
Halter/CL

Retrieve Delete

Refresh
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After selecting the desired exams, click on the [Retrieve] button. The system will start to download the exam(s) from the remote
area (Internet).

When it finishes downloading the files, the system will display a summary of the operation.

About Transfer - bt
Transfer exams Log:
0001 - - -—- N0A-00103 xcm) [Received]
12.5.2. RETRIEVING EXAMS VIA LOCAL NETWORK

CardioNet® can also transfer exam files over a local area network on which the computer is connected. Despite the term "local",
the scope of this type of network can go far beyond the physical environment where the system is located. In a private network,
the system will work with a "local network folder", which is nothing more than a shared directory, located on some network
machine. This is very useful, for example, in situations such as a hospital or a clinical laboratory where exams are prepared and
collected in different locations and sent to an area on the local network.

To retrieve exams from the Local Network, select the Exams tab in the navigation menu and click on the "Record-
ing to send - Local Network" icon.

Recerdings

to send -
Local
Metwork

In the window of the exam manager, we will see the Remote area, which in this case corresponds to the local network folder,
defined in the system configuration.

Remote
Folders ~ | Patient Mame Last Mame Exam Mum... Date Requester Type Analy
- Dados (D) A || = sherlock Haolmes 00011 12/27/2008 £11:0...  CARDIOS Holter/CL CARL
E USE Drive (E3) = Example Exam 0001 12/27/2018 411:0.,. Watson Halter/CL Analy
- PP
Eam QQ)
SRECYCLE.BIN
exams
reports
System Volume Ir
R (R]
= 5[5 < 2
. ST T 2
F'y > Retrieve Delete

The next step is to select the exams you wish to receive. To select an exam, simply click on it, which will then appear highlighted
in blue.

To select multiple exams randomly, hold down the [Ctrl] key while clicking on each of the exams you want. All selected exams
will be highlighted in blue.

To select a sequence of exams, click on the first one of them and, holding down the [Shift] key, click on the last exam of the se-
guence.
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Remote
Folders > || Patient Name
= Dados (D¢ || = sherlock
USE Drrive [E:)
PP

= Q)

i SRECYCLE.BIN
exams

reports

System Volume Ir
= R (R:)

5 [52) <

Last Name

Haolmes

Exam Num...

Requester Type Analy
CARDIOS Holter/CL CARL

Watson Holter/CL

Gl T M

Fy > Retrieve

When you finish downloading the files, the system will display a summary of the operation.

About Transfer

Transfer exams Log:

=

00071 - Example Exam [X0A-00103 xcm)

[Received]

The downloaded exams will be ready to be imported and analyzed on the CardioSmart CS550.

12.5.3. COLOR CODING IN LISTS

The system identifies, with specific colors and markings, the status of each of the files that are in the storage area.

For exams not transferred (that is, not yet posted or collected):

. In the "local" context, it means that the exam has not yet been posted.
In the context of Internet or network, it means that the exam was never collected.

. In the "local" context, it means that the exam has already been posted at least once.
In the Internet or network context, it means that the exam was collected at least once.

. Corrupted exam file.

. Try the last command again (extremely rare).

. The exam contains some kind of defect (eg missing some important data).
Missing medical report extension file 'rbd' file (PDF or RPK file).

If the exam has already been transferred, it is worth the same color code, but with slightly dark tones.

Check marks color code:

%" | The exam has already been posted (transferred).

w' | The exam has already been posted and the report is already present (i.e., collected).

12.6. SENDING REPORTS
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The CardioNet can either send or receive reports via the local network or the Internet.

In order to use the CardioNet system in the management of reports, they must have been generated in CardioSmart CS550
through the option "CardioNet System" and "Report only".

Main To send reports, access the menu Reports area.
Exams

Reports

81

Reports to
send-
Internet

Reports to
send - Local
Metwork

If there is any report file in the local listing whose information appears incomplete (or with question marks), it may
mean that the report was not generated correctly for transmission.

12.6.1. SENDING REPORTS VIA INTERNET

To send reports via the Internet, select the Reports tab in the navigation menu and click on the "Reports to
m send - Internet" icon.

Reports to
send-
Internet
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2 CardioManager® - [CardioMNet®] — O X
@ File Edit Configurations View Window Help [ 1F][x]
] & rE GEg Bl =, = o F=)
di=i ~ H s
I o@E m¥ E&sm
Main Local
Exams [ exams A || Patient Name Last Mame  Exam Mum.. Date Requester Type Analy
- laragon
Reports &-I1 Micrasip i sherlock Holmes 00011 12/27/2008 411:0...  CARDIOS Holter/CL CARL
- netbeans @Paulo Souza HOLTERT 11/21/1997 2:2000...  Dr. Ricardo 1. ... Haolter/CF Dr. 5,
m - Qutlook
Reports to - | gBittorrentP
- g ralsctun_hos
Internet | rEararas
-
[~ System Volur
[ | temp < S
[ test_xml w
cend - Lecal < > send Delete
Metwork
Remote
Devices ~ | Address [protocol/server namel | analysis service (hitps://cnetce test/cnet-en/servers/analist ~ Connect
A connection has not been establiq | patient Name Last Name Exam Mum... Date Requester Type Analy
L4 >
£ > Retrieve Delete Refresh
Messages:|
Ready NUM 71472019 10:07 AM

In the Local window, reports that have not yet been sent the text appears in blue.

To send reports via the Internet, we must first select the desired files in the Local window. To do this, click on the reports you
want to send. The file will be highlighted with a blue stripe, as shown in the figure below.

Local

exams A || Patient Name Last Name Exam Mum... Date Requester Type Analy
laragon =

poF U c 5 000 CARDIOS
Microsip roF Sherlock Holme: 00011 ARDIOS

netbeans @ Faulo Souza HOLTERT 11/21/1997 2:2000...  Dr. Ricardo J. ... Holter/CF Dr. 5.

Cutlook
gBittorrentP:
rascunhos
relatorios
reports
System YValur
temp < >
t test_xml W
< ' 3 send Dealete

To select multiple files randomly, hold down the [Ctrl] key while clicking on each of the exams you want.

To select a sequence of files, click on the first one of them and, holding down the [Shift] key, click on the last file of the se-
guence.

Next we will have to connect to the Internet. The connection control will be showing the account set to "default" in the settings
area. We can have several accounts configured, and we must select the account to which we wish to send the file(s).
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Remote
Requesters | Address [protocol/server name): | Analysis service (https://cnetce test/cnet-en/servers/analist ~ Connect
Ao i . | K account 104 [https://onetee.test/onet/servers/servl 0]
A connection has not been estd | patient Name Last Name : [ il . . . ) : Analy
Analysis service (https://cnetce test/cnet-en/servers/analista)
< >
£ > Retrieve Delete Refresh

After selecting the desired address, click on the [Connect] button.

The system will initiate the connection with the CardioNet® System, displaying on the status line a series of messages regarding
the operation in progress.

When finished building the list and retrieve the information, the system displays the status line a message that the operation is
complete and the system is ready to work.

The duration of each of these phases depends on the connection conditions and the number of files that is stored in
the remote area. The higher the number of files in the Remote area, the longer the connection time is required.

Once you have selected reports for sending, click on the [Send] button at the bottom of the Local window.

Report transmission X The system will start the transmission of the selected file(s), showing a pro-

gress screen.

Patient: Sherlock Halmes

Ewam: 00011 Drate: 12/27/2008 4:11:00
File: 20T-00704. pdf
|

E ztimated time remaining: 0:00:00

This will repeated for each file, and the transmission time will depend on the speed and the Internet traffic conditions.

At the end of the operation, the system will display a window with the operation summary

About Transfer - =

Transfer reports Log:

00011 - Sherlock Holmes [20T-00704. pdf) [Transmitted]

Sent reports will be available in the remote account to be retrieved by the recipient.

In the Local window, reports that have already been sent will be identified by a tag and appear in black. Reports in blue are
those that have not yet been sent.
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Local

exams || Patient Name Last Name Exam Mum.. Date Requester Type Analy

laragon
ESHerlock Haolmes 00011 12/27/2008 411:0...  CARDIOS Holter/CL CARL

Micro5IP
netbeans @Paulo Souza HOLTERT 11/21/1997 2:20:0...  Dr. Ricardo J. ... Holter/CF Dr. 5

Cutlook
gBittorrentP:
rascunhos
relatorios
reports
System Valur
temp < >
test_xml w
£ > Send Delete

12.6.2. SENDING REPORTS VIA LOCAL NETWORK

To send reports via the local network, select the Reports tab in the navigation menu and click on the "Reports
= to send - Local Network" icon.

Reports to
send - Local
Metwork
3 CardicManager® - [CardicMet®] — O >
@ File Edit Configurations View Window Help - &][x]
) 3 2] 3 = 3
| ML)
Iv0&E¥E:s
Main Local
Exams £xams # || Patient Mame Last Name Exam Mum... Date Requester Type Analy
laragon
REpuaB MicrgoSIP ror Sherlock Holmes 00011 12/27/2008 4:11:0... CARDIOS
netbeans @Paulo Souza HOLTERT 11/21/1997 2:20:0...  Dr. Ricardo 1. ... Holter/CF Dr. 5.
m Cutlook
Reports to qBittorrentPc
cend- rascunhos
Internet relatorios
reports
ﬂ System Volun
—— temp < o
Reports to : test_xml w
send - Local € > Send Delete
Metwaork
Remote
Folders ~ || Patient Name Last Mame  Exam Mum.. Date Requester Type Analy
= Dados [D:) ~
& USE Drive (E}
= PP
- Q)
SRECYCLE.BIN
exams
reports
System Volume It
- RIR]
- 3% < >
- ST v
< > Retrieve Delete
Messages: | Ready
Ready NUM 71472019 11:17 AM

To send reports over the local network, we must first select the desired files in the Local window. To do this, click on the reports
you want to send. The file will be highlighted in blue. To select multiple files randomly, hold down the [Ctrl] key while clicking on
each of the exams you want.

To select a sequence of files, click on the first one of them and, holding down the [Shift] key, click on the last file of the se-
quence.

With the files you want to transfer selected, click on the [Send] button.
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The system will start transferring the files. For each file, a progress screen will be displayed.
Under the Remote window there is a Message line, where we can follow each step of the file transfer operation.

Upon completion, the system will send a message to the designated address on the analyst register. On some systems, depend-
ing on your e-mail settings, you may be asked to explicitly confirm the operation.

A screen containing the summary of the operation will be displayed, as shown below.

About Transfer - et

Transfer reports Log:

00011 - Sherlock Holmes (20T-00704. pdf) [Transmitted]

Sent reports will be available in the remote folder to be retrieved by the recipient.

In the Local window, reports that have already been sent will be identified by a tag and appear in black. Reports in blue are
those that have not yet been sent.

12.7. RETRIEVING REPORTS

Main TO retrieve reports, access the menu Reports area.
Exams
Report

12.7.1. RETRIEVING REPORTS VIA INTERNET

To receive reports via the Internet, select the Reports item in the Navigation Menu and click on the "Reports to
m send - Internet" icon.

Reports to
send-
Internet

Select in the connection control the Internet account to which you want to retrieve reports. We can have several accounts con-
figured, and we must select the account to which we wish to retrieve the file(s).
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Remote
Requesters | Address [protocol/server name): | Analysis service (https://cnetce test/cnet-en/servers/analist ~ Connect
Ao i . ] R account 104 [hitps://enetee test/enet/servers/serv104]
A connection has not been esty Patient Name Last Mame k [ P | Analy
Analysis service (https:.//cnetce test/cnet-en
< >
£ > Retrieve Delete Refresh

After selecting the desired address, click on the [Connect] button. The system will initiate the connection with the CardioNet®
System, displaying on the status line a series of messages regarding the operation in progress.

When finished building the list and retrieve the information, the system displays the status line a message that the operation is
complete and the system is ready to work.

The duration of each of these phases depends on the connection conditions and the number of exams that is stored in
the remote area. The higher the number of exams in the Remote area, the longer the connection time is required.

After connected, the Remote window will list all reports that are stored in the remote area.
The list will be updated every 10 minutes (configurable), and the user can also update manually by clicking the "Refresh" button.

Patient Mame Last Mame Exam Mum... Date Requester Type Analy
-iZ — -— 0001 12/27/2018 4:11:0... Watson Holter/CL Analy
- - 00011 12/27/2008 411:0... CARDIOS Holter/CL CARL
< >

Note in the figure below the tool tip, the small frame that opens when we hover over an record, allows us to ob-
serve some information about the report, including the date and time it was made available on the Internet and

whether or not it has already been collected.

Select the reports you want to retrieve, multiple (holding down the [Ctrl] key) or sequentially (by pressing [Shift]).

Patient Name Last Mame Exam Mum... Date Requester Type Analy
0001 12/27/2018 4:11:0... Watson Holter/CL Analy
00011 12/27/2008 411:0... CARDIOS Holter/CL CARL
AM
3 PM
< >

After selecting the desired files, click on the [Retrieve] button. The system will start to download the exam(s) from the remote

area (Internet).

When it finishes downloading the files, the system will display a summary of the operation.
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About Transfer - s
Transfer reports Log:
00011 - -—- - [20T-00704. pdf) [Received]
12.7.2. RETRIEVING REPORTS VIA LOCAL NETWORK

To retrieve reports from the Local Network, select the Reports tab in the navigation menu and click on the "Re-
ports to send - Local Network" icon.

Reports to
send - Local
Metwork

To receive a report available in the "Remote" window, click on it to select it. Note that by hovering the mouse on a line or a re-
port icon, the system returns additional information about that element, as shown in the figure below.

Patient Mame Last Mame Exam Mum... Date Requester Type Analy
@Sherlock Haolmes 00011 1272772008 4£11:0... CARDIOS Haolter/CL CARL
Patient: Sherlock Holmes

Exam: 11
File Size: 2,53 MB
Posted: 7/14/2019 11:28:02 AM

Retrieve Delete

After selecting one or more reports, click the [Retrieve] button.
The system will start transferring the report file from the remote area to the local area. The transfer speed will depend on the
bandwidth of the network, and the system will display a window showing the progress of the operation.

At the end of the transfer a window will display the result of the process.

About Transfer - et

Transfer reports Log:

00011 - Sherlock Holmes (20T-00704. pdf) [Received]
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Note that in order to identify the report as already received by your system, a red mark will be placed on the icon corresponding
to the report information as indicated by the cursor arrow in the following figure.

Patient Mame Last Mame Exam Mum... Date Requester Type Analy
Esherlock Holmes 00011 12/27/2008 4:11:0... CARDIOS Holter/CL CARL
< >

12.8. DELETING FILES

To delete files in any of the windows (Local or Remote), select the reports you want and click on the [Delete] button correspond-
ing to that window.

Check your users permission to delete files in your operation system, network and CardioNet System before proceed.

In the CardioNet System, account type client can not delete exam files in the remote area.

Patient Mame

For:Sherlock

[ Paulo

Last Name

Halmes
Souza

Exam Mum...

00011
HOLTERT

11/21/1997 2:20:0...

Date
12/27/2008 4:11:0...

Requester

CARDIOS

Dr, Ricardo J. ..

Type
Halter/CL
Holter/CF

Analy

Dr. 5

Send

Drelete

Files deleted from the system CAN NOT BE RECOVERED. Therefore, it is convenient to make a backup of the exams and
/ or reports that are to be excluded, guaranteeing the preservation of the data.



CardioSmart CS550

13.INSTALLING CARDIOSMART CS550 ON YOUR COMPUTER
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Download the CardioSmart CS550 installer

(7 CardioSmart — x

Welcome to the CardioSmart Setup
Wizard

This wizard will guide you through the installation of
CardioSmart.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Mext to continue.

(3 CardioSmart - *
License Agreement =
Please review the license terms before installing CardioSmart. 67

Press Page Down to see the rest of the agreement.

~
Software License Agreement

IMPORTANT - READ CAREFULLY: This term of Software
License is a legal agreement between the end user (owner

and operators, private or enterprise) and Cardio Sistemas
Coml. Indl. Ltda. (hereinafter named Cardio Sistemas Lida. or .

<cimnly Carding) and ravars the neana nf tha anfhwara falen

If you accept the terms of the agreement, dlick I Agree to continue. You must accept the
agreement to install CardioSmart.

Cardios Installer

(3 CardioSmart - *
Choose Components =
Choose which features of CardioSmart you want to install. 67

Check the components you want to install and uncheck the components you don't want to
install, Click Next to continue,

Select components to install:

dioSmart
Platform CardioSmart
5530 Plugins
5540 Plugins
5550 Plugins

Description

Space required: 96.1MB Pasition your mause over a component ta see its
description.

Cardios Installer

1. Double-click on the installer to run it
2. Click on [Next]

3. Read the agreement and if you agree, click on [Agree].

4. Click on [Next]
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- x 5. Click on [Install]

(31 CardioSmart

Choose Install Location —_
Choose the folder in which to install CardioSmart. K 3 7

Setup will install CardioSmart in the following folder. To installin a different folder, dick
Browse and select another folder. Click Install to start the installation.

Destination Folder

Browse...

Space required: 96. 1MB
Space available: 104.868

<Back Install Cancel

- 6. [Next]

(51 CardioSmart

Installing -
Please wait while CardioSmart is being installed. ¥y

Output folder: C:\CardioMg\pstil

Show details

- 7. [Finish]

(51 CardioSmart

Completing the CardioSmart Setup
Wizard

CardioSmart has been installed on your computer,

Click Finish to dose this wizard.
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When operating the CardioSmart CS550, problems, and messages may occur. The table below shows the expected messages, as
well as more information about them and possible solution in case of problem.

Message Possible Solution

[Device] is still sending data. Press the
event button to stop data transmission.

Please follow the instructions in the message. If it is not possible, or if you have
any questions, please contact Cardios Customer Service.

A connection has not been established

Try to access some site or transfer some file to another service. If you can't, con-
tact your Internet service provider

A full disk error occurred during file com-
pression/decompressing.

You should clean other files on the disk. Please contact your IT support or Cardios
Customer Service.

A generic Internet error has occurred.

A communication failure has occurred. Check for available Internet connection. If
not, please contact your ISP. If any, please contact Cardios Customer Support Ser-
vice.

Ambiguous recipient

There is more than one recipient to register for this account. Please check.

An attachment could not be located at the
specified path

A missing file, bad path, or access right error may have occurred. Please check
and if it persists, please contact Cardios Customer Support Service.

An attachment could not be written to a
temporary file. Check directory permis-
sions.

A missing file, bad path, or access right error may have occurred. Please check
and if it persists, please contact Cardios Customer Support Service.

An error occurred reading the input XML
file, please make sure the file is valid.

You may need to correct the structure of the input XML file. Contact Cardios Cus-
tomer Support If you have questions about the configuration.

An error occurred while creating the tach-
ogram (subcode [subcode]).

An error occurred during signal processing. Write down the error message, the
operation being performed, and the exam. Please contact Cardios Customer Ser-
vice as soon as possible.

An error occurred while loading the heart-
beat sequence.

An unexpected error occurred while loading the heartbeat sequence. Write down
the error message, the operation being performed, and the exam. Please contact
Cardios Customer Service as soon as possible.

An error occurred while reading the heart-
beat sequence.

An unexpected error occurred while reading the heartbeat sequence. Write down
the error message, the operation being performed, and the exam. Please contact
Cardios Customer Service as soon as possible.

An error occurred while recording the
heartbeat sequence.

An unexpected error occurred while recording the heartbeat sequence. Write
down the error message, the operation being performed, and the exam. Please
contact Cardios Customer Service as soon as possible.

An error occurred while registering the
component [component name]. Check the
component installation or contact tech-
nical support.

There may have been an error installing the software. Please contact your IT sup-
port or Cardios Customer Service.

An exception was generated during paral-
lel processing.

Internal error occurred during parallel processing. Write down the exam, the op-
eration being performed, and its sequence. Please contact Cardios Customer Ser-
vice as soon as possible.
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Message Possible Solution

Attention! The Cardionet will run in "demo
mode".

A compatible software license (USB dongle) or in perfect working condition was
not found.

Attention! This record is related to an-
other record. To preserve the database in-
tegrity, you cannot remove it.

The master record should be removed first. If in doubt, please contact Cardios
Customer Service.

Automatic records cannot be removed un-
less "automatic record removal" mode is
enabled

Please follow the instructions in the message. If it is not possible, or if you have
any questions, please contact Cardios Customer Service.

Bad recipient type

Check the settings of the registered email. If they are correct, please contact the
Cardios Customer Support service.

Cannot import file [file] that contains an
[exam type] exam type. Install the corre-
sponding module on your system in order
to import this exam.

There was a problem installing the program. Please contact your IT technical sup-
port or Cardios Customer Service.

Cannot open an Internet Session. Please
check your Internet configuration.

A communication failure has occurred. Check for available Internet connection. If
not, please contact your ISP. If any, please contact Cardios Customer Support Ser-
vice.

Can't open file: [file]

A file error has occurred, which may have been deleted or corrupted. Please con-
tact Cardios Customer Support Service.

CFDAS environment variable has not been
configured correctly.

Please contact Cardios Customer Service.

Connection may be decayed dealing with
protocol [name]. Please reconnect before
continuing.

A communication failure has occurred. Check for available Internet connection. If
not, please contact your ISP. If any, please contact Cardios Customer Support Ser-
vice.

Could not activate the Holter Analysis
component. Verify if the Holter module in-
stallation is correct or contact technical
support.

A software installation error occurred. Contact your IT support or Cardios Cus-
tomer Service.

Could not create directory [directory
name] to store CardioManager® files. Can-
not continue. Restart your computer and
try again. If the problem persists, contact
Cardios Technical Support.

Please follow the instructions in the message. If it is not possible, or if you have
any questions, please contact Cardios Customer Service.

Could not detect license device. Please
check the device installation as well as the
drivers' installation.

Connect the license device, if the error persists, contact the Cardios Customer
Service.

Could not find morphologies and forms
file, or none of them was identified in the
signal.

Exam check needed. Please contact Cardios Customer Service.

Could not find valid heartbeats to be
grouped. Please check the recording qual-
ity on the compressed ECG screen.

Exam check needed. Please contact Cardios Customer Service.

Could not open serial port [port]. Check
the possibilities: - Some program/module
is already accessing this device. - Reconfig-
ure your system to use an available serial
port.

Please contact your IT support. If the error persists, please contact Cardios Cus-
tomer Service.
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Message Possible Solution

Device version is higher than expected.
Contact Technical Support.

Contact Cardios Customer Service.

Do not inform more than one day.

Please follow the instructions in the message. If it is not possible, or if you have
any questions, please contact Cardios Customer Service.

Download file has failed.

A communication failure has occurred. Check for available Internet connection. If
not, please contact your ISP. If any, please contact Cardios Customer Support Ser-
vice.

ECG monitoring capabilities via infrared
cable are disabled. Use the [Module]
menu and the [System Setup] option to
enable infrared monitoring.

Please follow the instructions in the message. If it is not possible, or if you have
any questions, please contact Cardios Customer Service.

E-mail address seems incorrect (check @
and.)

You need to check the email address you typed. If you are, please contact Cardios
Customer Support Service.

E-mail error (MAPI system)

A generic error occurred in the e-mail service. Please write it down, as well as the
operation being performed and its sequence, and contact Cardios Customer Ser-
vice.

Error [number] (code: [code])

A generic error occurred. Please write it down, as well as the operation being per-
formed and its sequence, and contact Cardios Customer Service.

Error accessing files... Error code: [code]
Message: [message]

A generic error occurred. Please write it down, as well as the operation being per-
formed and its sequence, and contact Cardios Customer Service.

Error closing file. Check for any restrictions
to disk access, such as user privilege, disk
error, or other user using the ECG data.

Please follow the instructions in the message. If it is not possible, or if you have
any questions, please contact Cardios Customer Service.

Error during "Flash Memory Card" initiali-
zation.

An error occurred in the operation with the card. Check that it is inserted and
keep it in operation. If the error persists, please contact Cardios Customer Sup-
port Service.

Error during [process] domain analysis
(subcode [subcode]).

An error occurred during signal processing. Write down the error message, the
operation being performed, and the exam. Please contact Cardios Customer Ser-
vice as soon as possible.

Error during power spectrum calculation
through autoregressive (AR) analysis (sub-
code [subcode]).

An error occurred during signal processing. Write down the error message, the
operation being performed, and the exam. Please contact Cardios Customer Ser-
vice as soon as possible.

Error during signal resampling.

An error occurred during signal processing. Write down the error message, the
operation being performed, and the exam. Please contact Cardios Customer Ser-
vice as soon as possible.

Error on file access... Error Code: [code]
Description: [Message]

A missing file or access right error may have occurred. Please check and if it per-
sists, please contact Cardios Customer Support Service.

Error opening analysis file. Check the file
access attributes or if there is another user
using it.

Please follow the instructions in the message. If it is not possible, or if you have
any questions, please contact Cardios Customer Service.

Error processing QRS data. Please check
the recording quality on the compressed
ECG screen.

The recording quality is probably not adequate for data processing. It will be nec-
essary to perform a new exam, following the equipment installation instructions
and checking the cables and electrodes condition. Please see additional instruc-
tions on Cardios website. If in doubt, please contact Cardios Customer Service.
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Message Possible Solution

Error reading file. Check for any re-
strictions to disk access, such as user privi-
lege, disk error, or other user using the
ECG data.

Please follow the instructions in the message. If it is not possible, or if you have
any questions, please contact Cardios Customer Service.

Error while executing WFDB package tool.

A generic error occurred. Please write it down, as well as the operation being per-
formed and its sequence, and contact Cardios Customer Service.

Error while reading "Flash Memory Card"
data.

There was an error related to the card communication. It is necessary to check
the reader, the cables, and the installation. Contact your IT support or Cardios
Customer Service.

Error while reading data from the Memory
Card

An error occurred in the card reading, which may be missing or corrupted. Please
contact Cardios Customer Support Service

Error while reading the tips file.

A generic error occurred. Please write it down, as well as the operation being per-
formed and its sequence, and contact Cardios Customer Service.

Error: could not complete Internet opera-
tion!

A communication failure has occurred. Check for available Internet connection. If
not, please contact your ISP. If any, please contact Cardios Customer Support Ser-
vice.

Error: Could not create folder [folder]

There was a problem accessing the requested resource. Please verify your access
credentials or contact your IT support. If you cannot, contact Cardios Customer
Service.

Error: could not get the remote list...

It is necessary to verify the connection to the location where the exams/reports
are.

Error: HTTP Request Header creation
failed.

A communication failure has occurred. Check for available Internet connection. If
not, please contact your ISP. If any, please contact Cardios Customer Support Ser-
vice.

Error: module [name] returned code
[code]

A generic error occurred. Please write it down, as well as the operation being per-
formed and its sequence, and contact Cardios Customer Service.

Error: The attempt to configure the con-
nection has failed.

A communication failure has occurred. Check for available Internet connection. If
not, please contact your ISP. If any, please contact Cardios Customer Support Ser-
vice.

Error: The attempt to connect to the Inter-
net has failed.

A communication failure has occurred. Check for available Internet connection. If
not, please contact your ISP. If any, please contact Cardios Customer Support Ser-
vice.

Error: The attempt to disconnect to the In-
ternet has failed.

A communication failure has occurred. Check for available Internet connection. If
not, please contact your ISP. If any, please contact Cardios Customer Support Ser-
vice.

Error: The file name you are trying to send
is invalid

The file name is not valid. The file name should contain only alphanumeric charac-
ters (A-Z, 0-9), not accented, no space, and must contain from 4 to 96 characters.

Error: the process [process] is not re-
sponding.

A process crash error occurred, or communication failure between the system
and it. Please try again and if the problem persists, contact Cardios Customer Ser-
vice.

Exam export not supported by the active
export version.

A generic error occurred. Please write it down, as well as the operation being per-
formed and its sequence, and contact Cardios Customer Service.

Exam exportation not supported by the
active export version

Need to check the version. Please contact Cardios Customer Support Service.

Exam file invalid or corrupted

Exam file transmitted to the service provider is corrupted or is not a valid exam
file. Generate the export file and download it again.
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Message Possible Solution

Exception not supported!

A failure has occurred that cannot be retrieved. Please contact Cardios Customer
Support Service, reporting the situation where the error occurred.

Failed to copy file to temporary files
folder.

A generic error occurred. Please write it down, as well as the operation being per-
formed and its sequence, and contact Cardios Customer Service.

Failed to setup GUC (Generator Unit
Code), caused by an invalid directory. For
a network configuration, verify if share
point has write privileges.

The GCE code appears to be invalid or incorrectly configured. It is necessary to
verify the GCE provided by the Cardios Customer Support service.

Failed to write GUC (Generator Unit Code)
record. Please check that the configura-
tion Folder has write permission. This pro-
cedure must be performed by a privileged
user account.

The GCE code appears to be invalid or incorrectly configured. It is necessary to
verify the GCE provided by the Cardios Customer Support service.

Failed to write into Windows Registry Key.
This task must be performed by an user
with administrator privileges. Contact your
network administrator to continue the
setup procedure.

You must perform the operation by having administrator rights on the computer.
Look for your network administrator.

Feature not implemented in program ver-
sion [version number]. Please contact sup-
port for an update.

Contact Cardios Customer Service.

File download [file] has been rejected.

The file could not be fully received. Repeat operation required. If the error per-
sists, check for communication as a remote location and contact the Cardios Cus-
tomer Support service.

File download [file] has failed.

The file could not be fully received. Repeat operation required. If the error per-
sists, check for communication as a remote location and contact the Cardios Cus-
tomer Support service.

If you want detailed information about the
error, please send us the following infor-
mation: [error]

A generic error occurred. Please write it down, as well as the operation being per-
formed and its sequence, and contact Cardios Customer Service.

Import dictionary is missing. Please check
your importer setup.

The XML dictionary file was not found. Contact Cardios Customer Support Service.

Import Incomplete! One or more signals
belonging to the exam set are missing:
[number of expected signals] was ex-
pected but [number of signals found] were
found.

A signal processing error occurred. Exam check needed. Please contact Cardios
Customer Service.

IMPORTANT: The memory card has been
prepared with the clock setting option. It
is necessary to put the card in the re-
corder, turn it on and wait until it is initial-
ized. This way, the clock will be set to your
computer's current time. NOTE: It is im-
portant not to take more than 3 minutes
to do that.

Please follow the instructions in the message. If it is not possible, or if you have
any questions, please contact Cardios Customer Service.

Incorrect number of arguments.

A generic error occurred. Please write it down, as well as the operation being per-
formed and its sequence, and contact Cardios Customer Service.
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Message Possible Solution

Insufficient ECG signal duration! The ana-
lyzer requires at least [n] minutes of ECG
signal to accomplish any results. Please
check if the ECG signal acquisition has
been correctly performed.

The exam is too short for analysis. There may have been some problem in record-
ing or transmitting the data, or simply the recorder has been erroneously config-
ured. Contact Cardios Customer Support service for verification.

Internal Error

A failure has occurred that cannot be retrieved. Please contact Cardios Customer
Support Service, reporting the situation where the error occurred.

Internal error! The exam requested for
transfer cannot be found on the database.
Please contact the technical support to
verify if all installed modules are of com-
patible versions.

There may have been incompatibility between the installed modules, or the exam
has been deleted or is corrupted. Contact Cardios Customer Support Service.

Invalid directory size... For details, enter:
CFCard -?X

The recommended specification should be followed. If you have any questions,
please contact Cardios Customer Service.

Invalid formatting mode: [Formatting
mode]

The card appears to have been formatted in an incompatible manner. Need to
contact Cardios Customer Support Service to reorder it.

Invalid input file.

The file format is not as expected. Please check the format and try the operation
again. If this is not possible, please contact Cardios Customer Service.

Invalid or bad specified XML file.

Necessary to correct the structure of the input XML file. Contact Cardios Cus-
tomer Support If you have questions about the configuration.

Invalid Parameters Number. NOTE: There
is likely to be incompatibility between the
versions of the installed components.
Please reinstall this software!

A software installation error occurred. Contact your IT support or Cardios Cus-
tomer Service.

Invalid report file

The report file transmitted to the service provider does not have the correspond-
ing "RBD" file and the file name is not a valid exam code.

It is not possible to delete the exam code
"[code]" because the module that created
this exam could not be found. Install the
corresponding module on your system in
order to remove this exam.

Please follow the instructions in the message. If it is not possible, or if you have
any questions, please contact Cardios Customer Service.

It is not possible to verify transfer integrity
of [file].

The file could not be transmitted in a full way. Repeat operation required. If the
error persists, check for communication as a remote location and contact the Car-
dios Customer Support service.

It is only possible to store 999 exams with
compressed ECG. This unit is wasting
space.

You need to backup your exams as instructed in the user manual. Then exclude
exams and proceed to the desired operation again. If in doubt, please contact
Cardios Customer Service.

It was not possible to extract a segment
with the required minimum length ([time]
s) from the heartbeat sequence.

Try a longer interval and repeat the operation. If this is still not possible, please
contact Cardios Customer Service.

Lack of memory space

Exam interrupted due to lack of card space. Please contact Cardios Customer Ser-
vice.

Low battery

Shutdown of the recorder due to low battery. Need to recharge or replace the
battery.

MAPI (e-mail system) failure

Check the settings of the registered email. If they are correct, please contact the
Cardios Customer Support service.
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Message Possible Solution

Measurement error [Code]

A measurement error has occurred. Please refer to the table [MAP error table].

Memory Exception!

A failure has occurred that cannot be retrieved. Please contact Cardios Customer
Support Service, reporting the situation where the error occurred.

Memory is full

Shutdown of the recorder due to lack of memory space. It is necessary to check
the available memory in the equipment.

Missing quotation mark (") in user part

The username is incomplete, apparently missing completing it with quotation
marks. If the error persists, please contact Cardios Customer Service.

No CAM input parameter <HdrFile> <Pac-
erFile> [/C<Chans>] [/D <database>] [/T
<TempFolder>]

Please follow the instructions in the message. If it is not possible, or if you have
any questions, please contact Cardios Customer Service.

No exam or report was found on server.

There are no files in the remote location.

No message was sent.

Check the settings of the registered email. If they are correct, please contact the
Cardios Customer Support service.

One of the 'SIG' lines indicates an invalid
channel number. The number must be be-
tween 1 and 3. NOTE: Support for more
than 3 channels will be provided in future
versions.

The file format is incompatible with the expected. Check the version of the file
used and if the error persists, please contact the Cardios Customer Support ser-
vice.

Operation canceled: An integrity failure
was detected in the exam [exam code] ex-
port process.

Please contact Cardios Customer Service.

Out of Memory!

The memory available on the computer is insufficient to run the software. Please
check the minimum recommended setting.

Part of the compressed data is corrupted.
Do you want to try to continue the impor-
tation of the exam?

An error occurred reading the data. There may have been a problem with the
card or the exam. Please contact Cardios Customer Support Service

Please set up the Holter module before
transferring an exam. To do this, select the
"Module" menu and the "Configure sys-
tem..." option.

Necessary to configure the system to work with Holter exams.

Printer [printer] could not be found

Please check the connection to the printer. Please contact your IT support.

Problems opening the serial port. Check
the configuration.

Please contact your IT support. If the error persists, please contact Cardios Cus-
tomer Service.

Processing error

A generic error occurred. Please write it down, as well as the operation being per-
formed and its sequence, and contact Cardios Customer Service.

Recipient not recognized [recipient]

The message recipient was not found. Please make sure that no typos have oc-
curred and try again. If you cannot, please contact Cardios Customer Service.
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Message Possible Solution

Remote object not found

The file could not be fully received. Repeat operation required. If the error per-
sists, check for communication as a remote location and contact the Cardios Cus-
tomer Support service.

Remote object remains not collected

The file could not be fully received. Repeat operation required. If the error per-
sists, check for communication as a remote location and contact the Cardios Cus-
tomer Support service.

Resource ("resource") failure.

A software installation error occurred. Contact your IT support or Cardios Cus-
tomer Service.

Some required parameter is incorrect:
CAM <HdrFile> <PacerFile> [/C<Chans>]
[/D <database>] [/T <TempFolder>]

Contact Cardios Customer Service.

Some standard CardioSmart CS550 com-
ponents could not be loaded. Please check
the product installation and try again.

There was a problem installing the program. Please contact your IT technical sup-
port or Cardios Customer Service.

Sorry! You cannot continue without a valid
database.

An error occurred while creating the system database. Please contact your IT
technical support or Cardios Customer Service.

Source with low voltage

Shutdown of the recorder due to low voltage. Need to recharge or replace the
battery, please contact Cardios Customer Support Service.

Tachogram segment duration limits are in-
correct

Please correct the duration limits of the tachogram segment. If the error persists,
please contact Cardios Customer Service.

The "analyst record" must have the doc-
tor's name and office fulfilled.

Please fill in the fields of the physician analyst. If already completed, please con-
tact Cardios Customer Support Service.

The "complementary channel" parameter
is invalid.

You need to correct the supplemental channel parameter. If you are correct,
please contact Cardios Customer Support Service.

The "Flash Memory Card" seems to be cor-
rupted. Remove and reinsert the card,
then try again.

If the error persists then contact our tech-
nical support.

An error occurred in the operation with the card. Check that it is inserted and
keep it in operation. If the error persists, please contact Cardios Customer Sup-
port Service.

The "Flash Memory Card" seems to be
damaged or corrupted. Please try again. If
the problem persists contact our technical
support.

The card is possibly corrupted. Repeat the operation again. If the problem persists
please contact Cardios Customer Support Service.

The "Flash Memory Card" was not found.

Note: If the card is inserted, consider the
following:

- The card reader is not correctly installed;

- The card is corrupted and requires a re-
build procedure in our factory.

The reader's configuration problem has occurred or the card is corrupted. Please
check the configuration of the player. If correct, replace the card. If the problem
persists, please contact the Cardios Customer Support service.

The "user name" doesn't seem to be valid.
Are you sure you want to continue?

You need to check the email address you typed. If you are, please contact Cardios
Customer Support Service.

The ABPM exam has not yet been pre-
pared

An ABPM exam should be prepared first. If in doubt, please contact Cardios Cus-
tomer Service.
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The active version of the software is not
compatible.

Please contact Cardios Customer Support Service.

The 'ADCBIts' line supports only the 8
value. Currently, this product version can-
not handle different values.

The file format is incompatible with the expected. Check the version of the file
used and if the error persists, please contact the Cardios Customer Support ser-
vice.

The 'AmpCalibratedFlag' line of the header
file contains a value different from 'TRUE'.
This software can only handle calibrated
signals.

The file format is incompatible with the expected. Check the version of the file
used and if the error persists, please contact the Cardios Customer Support ser-
vice.

The analysis channel selected is invalid.

Please try another channel.

The backup file containing the list of Refer-
ring Doctors is corrupted! Do you wish re-
move it?

An error occurred reading in the file backup of the requesting physicians. If you
wish, you can delete it. Please contact Cardios Customer Support Service for file
analysis.

The 'BitPackedFlag' line of the header file
must have the 'TRUE' or 'FALSE' value. All
other values will be rejected.

The file format is incompatible with the expected. Check the version of the file
used and if the error persists, please contact the Cardios Customer Support ser-
vice.

The card does not contain data. You
should insert this card into a compatible
recorder and make a complete exam pro-
cedure before we can start reading data.

The card is empty. It may have been formatted incorrectly or there is no write on
it.

The card is being used by another pro-
gram... Please close the other program
and try again...

Please follow the instructions in the message. If it is not possible, or if you have
any questions, please contact Cardios Customer Service.

The card is empty.

The card is empty or something has failed to read it. Please contact Cardios Cus-
tomer Support Service.

The CardioFlash® version is newer than ex-
pected. You must upgrade the "RE-
CORDER.CMM" file to the latest version to
support this new format. Please contact
our Technical Support.

Need to update the CardioNet application. Please contact Cardios Customer Sup-
port Service.

The CardioManager Database could not be
updated. Contact technical support.

Please contact Cardios Customer Service.

The CardioSeven® version is higher than
expected. You will need to upgrade the
"CardioSeven.cmm" device manager to a
newer version. Contact Technical Support.

Contact Cardios Customer Service.

The CardioVista module does not support

the total channels reported by the device

(Inumber of channels] ECG channels). Ver-
ify if the communication with the device is
OK and try again.

Please follow the instructions in the message. If it is not possible, or if you have
any questions, please contact Cardios Customer Service.
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The Card's ID record has been created by a
newer version of this software Contact our
technical support and check for current
upgrade conditions.

There was some incompatibility between the exam card and the control. Please
contact Cardios Customer Support Service.

The Card's ID record has been created by
an older version of this software.

Exam created in previous version of software. Please contact Cardios Customer
Support Service.

The Card's ID record is corrupted. Consider
the possibility of virus!

A card ID error has occurred. Please contact Cardios Customer Support Service.

The card's recording doesn't match the se-
lected exam.

There was some incompatibility between the exam card and the control. Check if
the recording belongs to the exam.

The channel [channel] option is not sup-
ported.

This setting is not allowed. Please correct the exam setup. If it is not possible to
correct it, please contact Cardios Customer Service.

The chosen entry does not represent a
valid dial string! The valid characters are:
1-9, space, dash, comma, !, P, T, W, and A-
D.

You need to check the dialing settings.

The complementary ECG interval must be
from 0 to 30 seconds.

Necessary to correct the supplementary ECG parameter. If you are correct, please
contact Cardios Customer Support Service.

The compressed data is irrecoverably cor-
rupted.

An error occurred reading the data. There may have been a problem with the
card or the exam. Please contact Cardios Customer Support Service

The 'CompressionMode' line of the header
file must have 'NOCOMPRESSION' or 'TP'
value. All other values will be rejected.

The file format is incompatible with the expected. Check the version of the file
used and if the error persists, please contact the Cardios Customer Support ser-
vice.

The current range Exam number is out of
the valid range

It is necessary to check the valid numbering for exams and correct it.

The data import failed, check the import
file and try again.

An error occurred during the import. You need to try again, and if the error per-
sists, contact Cardios Customer Support Service.

The description already exists. Please
change it.

Another description should be used.

The destination IP address is invalid

You need to verify that the IP address you have entered is correct. If you are, con-
tact Cardios Customer Support Services.

The device used for this exam has been
disabled and the exam cannot be opened.
You may need to update the manager
module for the installed devices.

There may have been an error installing the software. Please contact your IT sup-
port or Cardios Customer Service.

The disk is full and cannot support the
specified number of files. It is advisable to
reduce the number of files to free up disk
space.

You need to backup your exams as instructed in the user manual. Then exclude
exams and proceed to the desired operation again. If in doubt, please contact
Cardios Customer Service.

The doctor's record is not filled! In order
to create a new exam, that record must
have critical information previously filled.

Required to complete the registration of requesting physician. If it is already com-
pleted and the error persists, please contact the Cardios Customer Support ser-
vice.
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The domain name does not seem to be
valid

It is necessary to verify that the reported domain is correct. If you are, contact
Cardios Customer Support Services.

The dynamic component library
(DynaCom.dll) could not be loaded. Check
the installation of this library or contact
Cardios technical support.

A software installation error occurred. Contact your IT support or Cardios Cus-
tomer Service.

The e-mail address field is empty

Please fill in the e-mail address correctly.

The e-mail address is empty

You need to check the email address you typed. If you are, please contact Cardios
Customer Support Service.

The e-mail address(es) seems to be not
typed correctly. Are you sure you want to
continue?

You need to check the email address you typed. If you are, please contact Cardios
Customer Support Service.

The essential exportation key [name] is
missing.

Please inform the desired export key.

The exam [exam number] cannot be ex-
ported until it is opened at least once.

Open and close the exam and perform the export again.

The exam code you have entered is inva-
lid. It is possible that the GUC (Generator
Unit Code) record is not properly installed.

The GCE code of the exam appears to be invalid or incorrectly configured. It is
necessary to verify the GCE provided by the Cardios Customer Support service.

The Exam ID sequence generator has been
exhausted. You must contact the Analyst
in order to continue.

You need to start a new number of exams. Please contact Cardios Customer Sup-
port Service.

The Exam ID sequence generator hasn't
been initiated yet.

Set up exam numbering. Please contact Cardios Customer Support Service.

The exam number is higher than the cur-
rent control exam number.

There was some incompatibility between the exam card and the control. Please
contact Cardios Customer Support Service.

The exportation archive [file] has at least
an essential field not filled.

There was a problem in the generation of the export file, which may have been
caused by a registration error. Please check. If you persist, please contact Cardios
Customer Support Service.

The 'ExtractedFlag' line of the header file
must have the 'TRUE' or 'FALSE' value. All
other values will be rejected.

The file format is incompatible with the expected. Check the version of the file
used and if the error persists, please contact the Cardios Customer Support ser-
vice.

The field doesn't accept the amount of
characters you attempted to add. Try in-
serting or pasting less characters.

Please follow the instructions in the message. If it is not possible, or if you have
any questions, please contact Cardios Customer Service.

The file [filename] was not found during
the compression/decompression opera-
tion.

There was an error reading files. Please try again and if the error persists, contact
Cardios Customer Service.
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The file [name] at the remote site seems
to be incomplete an interrupted upload of
the local file. Do you wish complete it
(""Yes"") or restart from the beginning
(""No"")?

The file could not be fully received. Repeat operation required. If the error per-
sists, check for communication as a remote location and contact the Cardios Cus-
tomer Support service.

The file containing the list of Network Con-
nections is corrupted. Do you wish remove
it and recover data from the backup file?

An error occurred reading the network Connections file. If desired, you can re-
place it with the backup.

The file containing the list of Referring
Doctors is corrupted. Do you wish remove
it and recover data from the backup file?

An error occurred reading the file from requesting physicians. If desired, you can
replace it with the backup.

The file is truncated or not in EDF format.

Please check the file. If the error persists, please contact Cardios Customer Ser-
vice

The 'Format' line of the header file sup-
ports only the 'AOB' value. No other op-
tion is currently supported.

The file format is incompatible with the expected. Check the version of the file
used and if the error persists, please contact the Cardios Customer Support ser-
vice.

The full disclosure file indication on the
header file could not be found. Do you
want to select it manually?

A failure occurred in the load or transmission of the specified file. Need to locate
it manually.

The GUC (Generator Unit Code) was never
used.

The GCE code appears to be invalid or incorrectly configured. It is necessary to
verify the GCE provided by the Cardios Customer Support service.

The GUC (Generator Unit Code) was not
correctly setup for this application. Run
the "Generator Unit Code Setup" utility,
provided with your software installation.

The GCE code appears to be invalid or incorrectly configured. It is necessary to
verify the GCE provided by the Cardios Customer Support service.

The Holter Analysis component returned
an error code [error code]. Try to analyze
again; if error persists, write down all error
messages, and contact Cardios technical
support.

Please follow the instructions in the message. If it is not possible, or if you have
any questions, please contact Cardios Customer Service.

The hostname is missing on the e-mail ad-
dress!

Please complete the email address, with the part following the "@" symbol

The import file is configured for one type
of exam and you are trying to import a dif-
ferent type.

Necessary to change the configured exam.

The importation archive is related to an
unknown exam device (ID = [id]).

There was a problem in the generation of the export file, which may have been
caused by a registration error. Please check. If you persist, please contact Cardios
Customer Support Service.

The just created LOCAL exam file [file-
name] is probably corrupted! So, | already
removed it for you. Obs: The remote exam
file was not affected by this operation, so
it remains OK.

If you have any questions, please contact Cardios Customer Support Service.
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The just created REMOTE exam file [name]
is probably corrupted! Please, replace it as
soon as possible. Obs: the local exam file
was not affected by this operation, so it
remains OK.

Need to retransmit the file.

The line [line] of the header file cannot be
recognized. Check if the header file is com-
patible with the system.

The file format is incompatible with the expected. Check the version of the file
used and if the error persists, please contact the Cardios Customer Support ser-
vice.

The line [line] will be lost because it is in-
correct. Do you want to continue?

The ABPM protocol configuration was not populated correctly. If you continue,
the exam will be prepared without this data.

The memory card does not contain a
[type] exam.

Verify that the desired card has been inserted. If so, please contact Cardios Cus-
tomer Support Service.

The memory card does not contain a 12-
lead ECG exam.

Verify that the desired card has been inserted. If so, please contact Cardios Cus-
tomer Support Service.

The Memory Card does not contain any
data.

Data loss has occurred or the card has never been used. Verify that this is the cor-
rect card and if the error persists, please contact the Cardios Customer Support
service.

The Memory Card has probably been re-
moved. The Card MUST be kept inserted
during all the upload operation!

An error occurred in the operation with the card. Check that it is inserted and
keep it in operation. If the error persists, please contact Cardios Customer Sup-
port Service.

The memory card is possibly corrupted.
Repeat the operation again. If the prob-
lem persists contact Cardios technical sup-
port.

The card is possibly corrupted. Repeat the operation again. If the problem persists
please contact Cardios Customer Support Service.

The memory card you are reading contains
less procedures than the selected exam.
This operation is invalid!

An error occurred reading the data. There may have been a problem with the
card or the exam. Please contact Cardios Customer Support Service.

The 'Millivolts' line of the header file sup-
ports only 'Millivolts' units. No other units
are supported.

The file format is incompatible with the expected. Check the version of the file
used and if the error persists, please contact the Cardios Customer Support ser-
vice.

The module does not work with the sup-
plied configuration.

You need to correct the informed configuration. If in doubt, please contact Car-
dios Customer Support Service.

The module you are using is misconfig-
ured. Or its installation did not complete
correctly, or it is out of specification. Con-
tact the software provider. Function:
[function name]

There may have been an error installing the software. Please contact your IT sup-
port or Cardios Customer Service.

The network is incomplete! In order to
create a new connection, that record must
have the required information previously
filled.

Necessary to correctly populate the network connection master. If completed,
please contact Cardios Customer Support Service.

The 'NumSamps' line of the header file has
an invalid value. NOTE: This value is a posi-
tive integer and greater than 2.

The file format is incompatible with the expected. Check the version of the file
used and if the error persists, please contact the Cardios Customer Support ser-
vice.
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The operation cannot be performed due
to an internal error.

The CardioSmart CS550 reserves disk space on the customer's computer to store
the complete recordings performed by Cardios Digital Holter recorders.

Without the allocation configuration, it is not possible to import exams or read
the device's memory card data.

To create the allocation, click on System, in the Settings menu. Click on the “+”
icon next to the CardioSmart item in the menu tree to the left to expand the
group. Select the Advanced Settings option.

In this window, the system shows the current allocation value. Set the value to a
sufficient number of exams performed by the client or available disk space on the
computer, since each number added to the counter will reserve approximately
25MB of disk space.

The allocation limit is 999 exams. If this number is already being used, it will be
necessary to backup the current exams and delete them, to free up space.

It is recommended that the client routinely perform the exams backup by export-
ing data to an external disk.

The operation failed.

The file could not be fully received. Repeat operation required. If the error per-
sists, check for communication as a remote location and contact the Cardios Cus-
tomer Support service.

The other point doesn't respond [com-
mand]

A communication failure has occurred. Check for available Internet connection. If
not, please contact your ISP. If any, please contact Cardios Customer Support Ser-
vice.

The pacer detection parameter must be
between 1 (max) and 7 (off).

Necessary to correct the parameter for pacemaker detection. If you are correct,
please contact Cardios Customer Support Service.

The post-event parameter must be from
10 up to 300 seconds.

Necessary to correct the post-event parameter. If you are correct, please contact
Cardios Customer Support Service.

The pre-event parameter must be from 0
up to 100 seconds.

Need to correct the pre-event parameter. If you are correct, please contact Car-
dios Customer Support Service.

The recorder was incorrectly shutdown
and may cause data loss or card malfunc-
tion. Get more info in the user's guide.

If the error persists even after the appropriate measures are taken in the manual,
please contact the Cardios Customer Support service.

The registry does not contain a valid key
(error: [code]).

A generic error occurred. Please write it down, as well as the operation being per-
formed and its sequence, and contact Cardios Customer Service.

The remote site is not responding the
command [command] or became unavail-
able.

A communication failure has occurred. Check for available Internet connection. If
not, please contact your ISP. If any, please contact Cardios Customer Support Ser-
vice.
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The resources of ECG Monitoring through
infrared cable are disabled. Use the menu
[Module] and the option [Configure Sys-
tem] to enable the infrared monitor.

You need to enable infrared cable monitoring if it is available in system configura-
tion.

The 'SampFreq' line of the header file
must have a value between 50 and 1000.
Other values aren't of practical use by ECG
systems.

The file format is incompatible with the expected. Check the version of the file
used and if the error persists, please contact the Cardios Customer Support ser-
vice.

The sample rate parameter is not valid for
the [mode] mode. You should also verify if
some installed module may require an up-
grade.

Need to contact Cardios Customer Support Service.

The section [section] was not found!

An internal error occurred. Please try the operation again, and if it does not work,
please contact Cardios Customer Service.

The selected device does not have any
configuration to operate and does not
support adding configuration. It is likely
that the device should be reinstalled to
work properly.

There may have been an error installing the software. Please contact your IT sup-
port or Cardios Customer Service.

The selected diagnostic record is related
to some other record in the register. To
preserve the Database integrity, it cannot
be removed as long as there are refer-
ences to it.

The master record should be removed first. If in doubt, please contact Cardios
Customer Service.

The selected file is not a valid WFDB/MIT
file.

The file format is not as expected. Please check the format and try the operation
again. If this is not possible, please contact Cardios Customer Service.

The selected folder contains unknown
files. Please select another one.

The selected folder does not contain the expected files. Please try another folder.
If this is not possible, please contact Cardios Customer Service.

The selected window size is incompatible
with the current tachogram processing
type, given the maximum segment time
specified. To change the window size, go
to the 'HRV - Basic Parameters' page and
change 'Process:' in the 'Segment Data’
group.

Please follow the instructions in the message. If it is not possible, or if you have
any questions, please contact Cardios Customer Service.

The specified drive is not removable. Ver-
ify if the drive is not a network connection
or hard disk.

You should select a removable drive (for example, flash drive, or CD-R). If you are
selecting correctly and still receive this message, please contact Cardios Customer
Service.

The 'StartDate' line of the header file has
an invalid date value. NOTE: This date
must agree to the locale settings or the US
date standard.

The file format is incompatible with the expected. Check the version of the file
used and if the error persists, please contact the Cardios Customer Support ser-
vice.

The 'StartTime' line of the header file has
an invalid hour. NOTE: This value must be
formatted according to the locale settings
or the US Format.

The file format is incompatible with the expected. Check the version of the file
used and if the error persists, please contact the Cardios Customer Support ser-
vice.
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The system cannot locate the Flash
Memory Card on your system. A valid card
must be present on a compatible Card
Reader.

Prepare the card and leave it connected to a reader to perform the operation. If
the error persists, please contact the Cardios Customer Support service.

The system has found many memory cards
of the CardioLight type. Please remove the
undesired cards from the reader.

There is a limit to the number of cards of type CardioFlash2. It is necessary to re-
move the unwanted card (s) from the reader.

The system has not located an available
serial port for infrared communication.
Devices such as 'mouse' and 'modem' also
use serial ports. For the use of some fea-
tures, it will be necessary to have at least
one serial port.

Please contact your IT support. If the error persists, please contact Cardios Cus-
tomer Service.

The total pre and post event intervals can-
not be greater than 300 seconds.

Please check the selected time interval. If it is within the expected and still does
not work, please contact Cardios Customer Service.

The unlock key you entered is not correct.
Check the digits carefully, as instructed by
the technical support.

The key should be entered correctly. If you are sure it is correct and are still re-
ceiving this message, please contact Cardios Customer Service.

There are no more full disclosure files
available. You should delete undesired ex-
ams from the catalog before uploading
more Holter exams.

The disk exam limit has been reached. Increase the limit or back up and remove
exams from the disk.

There at least one octet number invalid in
the IP address

You need to verify that the IP address you have entered is correct. If you are, con-
tact Cardios Customer Support Services.

There is missing a "[" ora "]" in domain

It is necessary to verify that the reported domain is correct. If you are, contact
Cardios Customer Support Services.

There is no memory card space available
for an exam of such duration.

Please contact Cardios Customer Support Service.

There is not channel information available
on this header file. Cannot proceed with
import operation.

The file format is incompatible with the expected. Check the version of the file
used and if the error persists, please contact the Cardios Customer Support ser-
vice.

There was a management error of the sig-
nal file system.

Please contact Cardios Customer Service.

There was a socket error.

A communication failure has occurred. Check for available Internet connection. If
not, please contact your ISP. If any, please contact Cardios Customer Support Ser-
vice.

There was an error during reading ECG
file. Please verify if the media is correctly
inserted.

A card read error has occurred, which may be missing or corrupted. Please check
and contact Cardios Customer Support Service.

There was an error on this application! It
will not work reliably until you restart your
computer. Call our technical support if the
problem persists.

This is an unexpected error. Please contact Cardios Customer Support Service to
report it.

There was an error while moving the ex-
port file to its destination [error]

A generic error occurred. Please write it down, as well as the operation being per-
formed and its sequence, and contact Cardios Customer Service.
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This address doesn't end in a three-letter
domain, or two letter country. Do you still
want to save it as is?

You need to check the email address you typed. If you are, please contact Cardios
Customer Support Service.

This address is missing a "host name"

You need to check the email address you typed. If you are, please contact Cardios
Customer Support Service.

This command is not available in demo

mode, or the software license has expired.

Please follow the instructions in the message. If it is not possible, or if you have
any questions, please contact Cardios Customer Service.

This operation needs to change the size of
your files, but it cannot proceed because
they are associated with some exam. Re-
lease the access to the files by deleting all
exams and repeat this operation.

You need to backup your exams as instructed in the user manual. Then exclude
exams and proceed to the desired operation again. If in doubt, please contact
Cardios Customer Service.

This program version has restrictions and
does not allow the data recovery from the
card. The data can only be retrieved
through "CardioManager®".

Please contact Cardios Customer Service.

Time already used.

Please follow the instructions in the message. If it is not possible, or if you have
any questions, please contact Cardios Customer Service.

Unable to detect the Card's exam because
it was created in another machine.

There was some incompatibility between the exam card and the control. Please
contact Cardios Customer Support Service.

Unable to identify the Card's Exam be-
cause it was created using another data-
base installation.

The card is empty, there was some failure in the reading of the same or the exam
created in previous version of software. Please contact Cardios Customer Support
Service.

Unable to locate the card on the specified
drive.

A card read error has occurred, which may be missing or corrupted. Please check
and contact Cardios Customer Support Service.

Unable to locate the Card's ID record.

There was some incompatibility between the exam card and the control. Please
contact Cardios Customer Support Service.

Unable to update the remote buddy file.

The file could not be transmitted in a full way. Repeat operation required. If the
error persists, check for communication as a remote location and contact the Car-
dios Customer Support service.

Unknown

Unknown recorder type. Need to contact Cardios Customer Support Service.

Unknown cause

Shutdown of the recorder for unknown cause. Need to contact Cardios Customer
Support Service.

Unknown event (code: [code])

A generic error occurred. Please write it down, as well as the operation being per-
formed and its sequence, and contact Cardios Customer Service.

Unknown recipient

Check the settings of the registered email. If they are correct, please contact the
Cardios Customer Support service.

Upload [name] file has failed.

The file could not be transmitted in a full way. Repeat operation required. If the
error persists, check for communication as a remote location and contact the Car-
dios Customer Support service.

Upload not supported by active export
version.

Need to check the version in use. Please contact Cardios Customer Support Ser-
vice.

Warning! The service date is expired!

It is suggested that the recorder be sent to the technical assistance authorized for
verification.
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WARNING! There are no supported "Moni- | There was a problem installing the program. Please contact your IT technical sup-
tor" devices configured on your system. To | port or Cardios Customer Service.

use this module you must install at least
one "Monitor Mode" capable device.

Warning! This module only be used with The recommended specification should be followed. If you have any questions,
exams records x,y e z orthogonal deriva- please contact Cardios Customer Service.
tions, and 7 ways.

Warning: The transfer notification will not | Need to correct the email address in the medical analyst's Register.
effectively set, due to the fact there is no
analyst e-mail defined in the "Analyst Rec-
ord."

You did not select a report to print. Config- [ Please follow the instructions in the message. If it is not possible, or if you have
ure at least some part of the report in the |any questions, please contact Cardios Customer Service.
Report Settings menu.

You have canceled the creation of this Unable to reuse exam code. Please repeat the operation. If this is not possible,
exam. In the meantime, someone else has | please contact Cardios Customer Service.

already created one more exam. As a re-
sult, the canceled exam code will be una-
vailable and will be ignored.

You should configure the amount of com- [ The recommended configuration should be performed. If you have any questions,
pressed ECG files before using the module. | please contact Cardios Customer Service.

Select [Modules], [System Setup], and the
[Holter] folder to configure this parame-
ter.

Your analyzer installation is not correct. A software installation error occurred. Contact your IT support or Cardios Cus-
The analysis module version is not return- [ tomer Service.

ing the expected version. It is likely that
the exam can still be opened, but do not
edit it.

Note: words within brackets [] mean messages with variable content.

15. SOFTWARE LICENSE AGREEMENT

IMPORTANT — READ CAREFULLY: This term of Software License is a legal agreement between the end user (owner and opera-
tors, private or enterprise) and Cardio Sistemas Coml. Indl. Ltda. (hereinafter named Cardio Sistemas Ltda. or simply Cardios)

and covers the usage of the software (also referred as “software application”, “software system” or “system”) that is currently
being activated.

By installing, re-installing, activating or using this software application, you automatically agree on respecting all the terms of
this license, in its entire extension and with no exclusions. If you do not agree on these terms, please contact the Cardio Siste-
mas Ltda. authorized local dealer or representative from which you have purchased the system and request instructions on how
to proceed.

Special care must be taken in regards to preserving the integrity and security of the device. In case the device gets lost, replace-
ment policy depends on a written communication assuming responsibility over the missing device and a deep analysis of each
individual situation. A new protection device, in any situation, will be supplied under charge
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Definitions

LICENSOR: Refers to Cardio Sistemas Coml. Indl. Ltda., manufacturer of the CardioLight+® systems (CardioLight+® Digital
Holter recorder and CardioSmart CS550 analysis software + complimentary modules).

CUSTOMER: Represents the end user (owner or operator) of the systems.

SOFTWARE: Refers to the application (also referred to as “software application”, “software system” or “system”), in its
executable Binary code form, together with its complimentary modules and all the accompanying documentation (man-
uals, guides, technical data, etc.).

USE LICENSE: Refers to the non-exclusive right to use any legally purchased and activated software application produced
by Cardio Sistemas Ltda. and commercialized by the manufacturer or its authorized dealers.

PROTECTION DEVICE: Refers to the hardware device (also called “hard lock” or “dongle”) destined to control and protect
the license usage for all Cardios’ software applications that you install. This device contains the license information and
represents it “physically”, so that it is mandatory to have the device connected to the PC where the system is going to
run.

ESSENTIAL SERVICES: Refer to the installation, re-installation, configuration or customization of any legally purchased
and activated software application produced by Cardio Sistemas Ltda. and commercialized by the manufacturer or its
authorized dealers.

OPERATIONAL TRAINING: Refers to the instructions provided to the end user (owner and/or operators) of the systems
by one or more than the different means made available by Cardio Sistemas Ltda. or its authorized dealers. That in-
cludes, but not restricts to, printed material (manuals, “quick-steps guides”, leaflets, etc.), electronic (video, audio, text,
“on-line help files”, etc.) or alive (workshops, training sessions, open courses, seminars, “in-loco” training, etc.).

BASIC REQUIREMENTS: Refer to the physical layer (hardware) and the OPERATING SYSTEM under which the software
applications will be installed, considering that both shall be compatible to the specific requirements of each system con-
figuration and intended use (IT infrastructure, volume of exams to be processed, communications, Internet, trained op-
erators, etc.).

License Agreement Terms

The usage license granting will obey to all the following terms:

2.1

2.2

2.3

24

2.5

2.6

2.7
2.8

3.1

4.1

4.2

The LICENSOR hereby grants to the CUSTOMER, upon payment in full of the agreed license fee, a personal, non-exclusive
and non-transferable license to use the SOFTWARE in the version existing on the date of the acceptance of this agree-
ment (registered by the acceptance term).

All the SOFTWARE updates, whether described as updates, new releases, new versions, modifications or corrections,
shall be subject to the terms of this AGREEMENT.

The CUSTOMER may not assign or transfer any of its rights and obligations pursuant to this AGREEMENT to others, un-
less agreed with and under a written consent of Cardio Sistemas Ltda.

The CUSTOMER is authorized to make duplicate copies of the SOFTWARE installer for backup purposes. This duplication
right, however, is not extensive to the PROTECTION DEVICE that accompanies the application software installer.

The CUSTOMER shall not decompile or disassemble the SOFTWARE, nor analyze or otherwise examine the SOFTWARE
for the purpose of reverse engineering.

The CUSTOMER is not entitled to perform by any means changes or modifications in the SOFTWARE without a written
agreement with the LICENSOR.

The CUSTOMER agrees on using the SOFTWARE solely for its declared intended use.

The CUSTOMER understands that the results delivered by the SOFTWARE depend on the operator’s medical knowledge
and training to validate and interpret the information processed by it.

Title

Title to the SOFTWARE remains, at all times, the property of Cardio Sistemas Coml. Indl. Ltda. The CUSTOMER shall have
no right, title or interest therein, except the license to use the SOFTWARE according to the conditions set forth herein.

Warranty

Cardio Sistemas Coml. Indl. Ltda. disclaims any warranty that the SOFTWARE is error-free. The CUSTOMER agrees that
the existence of such errors shall not constitute a breach of this agreement.

Cardio Sistemas Coml. Indl. Ltda. warrants the SOFTWARE for a 90-day period, commencing upon the acceptance of this
agreement. Cardio Sistemas Coml. Indl. Ltda. warrants, during the warranty period, that the SOFTWARE when used
properly and according to the operators manual, shall execute correctly the tasks required by the intended use.
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4.3 During the warranty period, Cardio Sistemas Coml. Indl. Ltda.’s sole liability to the CUSTOMER will be the resolution of
errors (bugs) in the SOFTWARE, which are not in conformance with the SOFTWARE specification, by correcting or by
providing a workaround, and the rendering of a telephone and/or e-mail support for the resolution of problems related
to the SOFTWARE.

4.4 The SOFTWARE is declared by the LICENSOR not to be fault-tolerant or intended to be used under conditions that re-
quire fail-safe operation. Also, the SOFTWARE is declared by the LICENSOR to require operation by trained and skilled
personnel, with the ability and knowledge to validate or interfere with the processed data under a specialized medical
point of view.

4.5 The above warranty does not apply to conditions resulting from improper use or operation of the SOFTWARE, from
causes external to the SOFTWARE after delivery or from modifications/configurations made to the SOFTWARE other
than those performed or recommended by Cardio Sistemas Coml. Indl. Ltda. The CUSTOMER assumes full responsibility
for the use of the SOFTWARE and for any information/data entered, used, stored or processed thereon.

5 Limitation of Liability
5.1 Cardio Sistemas Coml. Indl. Ltda. will bear no liability for any damages which may be caused to the CUSTOMER or to any
third party whatsoever resulting from data loss and/or for any indirect, incidental or consequential damages which may

be caused resulting from improper use of the SOFTWARE and/or inability of the operators, including loss of profits, time
or excessive consumption of computational resources.

16. REVISION HISTORY

Version Revision Comments
001 APR/2021 Initial release
APR/2025 e Added Symbols
Manufacturer

Electronic instructions for use
Medical Device
Unique Device Identifier
Authorized representative in the European Community
CE Marking
e Cardio Sistemas address update
e Corrections to the usage of the name CardioSmart CS550
e Added 16. Revision History
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