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1 — INTRODUCTION

The continuous monitoring of ECG signal over a 24-hour period is a powerful tool for a thorough
evaluation of a cardiac patient, both in hospital and ambulatory environments. The Holter study
should only be performed on a patient when prescribed by a physician.

In this section we describe the main characteristics of the Galix WinTer Holter analyzer program.
The program has been designed to offer the user all the tools necessary to perform advanced
Holter analysis while maintaining communication with the user in simple and easy terms.

The Holter analyzer program allows:

« Storage of as many complete Holter studies as the particular hard disk allows. As a
reference, each 24-hour Holter study takes 34 Mb of disk space.

« The storage of Holter reports in the hard disk.

« A maximum of 6 Holter reports or complete Holter studies per patient can be stored in the
hard disk.

« Analysis of 3-channel Holter studies by measuring the ST-segment deviations, the QT
interval, ventricular ectopics, supraventricular ectopics, etc.

« The deactivation of one of the three channels for analysis. This feature is valuable in order
to obtain a good Holter analysis even when one of the channels is noisy.

« The evaluation of arrhythmias and the possibility to edit morphology classifications.
The Galix Holter Analyzer program provides a series of tools that enable a better reading of

electrocardiographic studies. These are: Automatic Detection and Classification, Supervised
Detection and Classification Page Scans.

1.1 — Correct Electrode Placement

This is the most important phase in acquiring the 3-channel ECG signal during a 24-hour period.

The most important issue to obtain a good quality ECG tracing is a proper electrode placement
technique. This is essential in order to reduce the recording of artifacts and poor quality baselines.

ELECTRODE PLACEMENT
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To obtain clean ECG tracings, it is recommended that the patient is shaved in the area where the
electrodes will be placed. Electrode sites should be clean, dry and free of any residue. If oils,
liniments or lotions have been used in the patient’s care, alcohol will be required to remove the
residue. When alcohol is used, allow the sites to dry completely

1.2 — Hardware Requirements

The only hardware requirement is a recent PC with a Windows operating system. Nevertheless, the
more up-to-date the PC is, the better the Holter or ECG analysis will be. “Up-to-date” refers to the
capacity of the hard disk, RAM size, video card resolution, and microprocessor speed. All these
upgrades will enable the user to obtain greater speed in the calculations and an optimization in the
presentation of graphic displays. Similar arguments apply to the printer, which we recommend be a
laser one.

Before loading any supporting or informative programs, the user should contact Galix Biomedical
Instrumentation or an authorized representative.

Galix Holter Analyzer — WinTer Operation Manual 5



2— SCREEN HIERARCHY
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3 — OPENING THE HOLTER ANALYZER SOFTWARE

To open the Holter Analyzer Software, click on the Start button of the Windows Bar and then
select: Programs > GBI Holter > GBI Holter.

Il £3 Play DVD
@ SetProgram Access and Defaults @ Windows Movie Maker
%2 Windows Catalog
% windows Update

3 Windows Messenger

| @ Accessories

| ) BigFix
| @ Ecaps

‘: @ Games

IF@ GBI USB ECG Monitor
. Gy @ Get Internet Access 3
i ern
é Internet Explorer @ Instant Messaging L3
(l:g_j F-mail @ Internet Browsers 4
H Microsoft Office Cutil @ LPA »
[ B @ Microsaft Money 3
D WinTer v3.1.2
LI I Microsoft Office 4
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s
il
jg-’rr' ECG-PS @ Mational Instruments L4
=
Tl IF@ Morton Antivirus 3
Lo
WinTer P5 v3.1.2 @ Physio-28 b
7/ prysios @ sarup ’
ysio Scan
;") @ User Guides and Manuals 2
iE’ Physio 28 & Internet Explorer
@4 MSN Encarta Plus
w MSN Explorer
AllPrograms % |
| snerogoms ) P
¢ PRemote Assistance

5 UnInstall USB Reader (542)
ql @ Windows Mediz Player

09:58 &a.m.

Ed
WinTer

LG

Alternatively, you can double click on the Holter icon located on the Windows Desktop

3.1 - Screen Configuration

Initially, the program will automatically control the screen configuration. In case the user does not
find the following recommended configuration:

1024 x 768 large pixels
Appearance: Standard Windows

Galix Holter Analyzer — WinTer Operation Manual 7



The following message will appear:

Screen configuration E|

i In order For the screen to be displayed correctly please set the display configuration to:
‘\I') 800 x 600 - Small Fonts, or

1024 x 763

Press "OK' to exit the system in order to change the screen configuration manualy.
Press '"Cancel' to conkinue.

Ik | Cancel

When the option “OK” is selected, the user should manually modify the screen configuration
before the program continues.

If the user chooses to cancel the action, the system will continue with the program.

Next, the main menu will appear. From now on, we will refer to this screen as the “Main Menu”.

Galix Holter Analyzer — WinTer Operation Manual



4 — MAIN MENU

From the main menu the following options are available:

Connect Demo Electrodes
[ o

CENEY ¥ ¥R

‘ﬁ-l
-. Galix Biomedical Instrumentation

4.1 — Toolbar Options

Demo Electrodes
e

LN

Connect: Allows the identification of each memory card containing the patient data before
recording the 24-hour ECG signal. If desired, this option enables the “Patient Diary” printing.

New: Decompresses and analyzes the ECG recordings stored in a “memory card.”

Open: Allows visualization of the analyzed studies in either summary form (about 400 Kb) or
complete form (34 Mb) or studies that have only being retained.

Retain: Decompresses the ECG signal recorded, but does not analyze it.

Exit: - This option is used to quit the program.

Galix Holter Analyzer — WinTer Operation Manual 9



Quit Holter system?

Demo: Run this option to process a demo signal in order to start getting familiarized with the
program.

To process the demo signal, click the demo icon located in the Main Menu toolbar.

The program will enter the “New Patient” screen (explained in section 7) with the demo patient
information.

New Patient

Patient Information

Date 11/72008 ~ stattime ([ (S

Optional Data

Address 2555 Collins Avenue, Suite C-5 Phone # (305) 534-5905
D.OB. 1/10/1971 Age Sex © Female & Male
E——

Referred by

Indications

Medications

Galix Holter Analyzer — WinTer Operation Manual 10



To start analyzing the demo signal press the following icon:

VLP: Enables the Ventricular Late Potential analysis module. For more information please refer to
VLP operation manual.

Electrodes: This option offers a visual help for the correct placement of the electrodes. To
access, click the following icon located in the Main Menu toolbar.

The program will open the following file:

Galix Biomedical

) Electrode Placement for:
7 = 3-Channel ECG Holter
= Ventricular Late Potentials

Resting 12-Lead ECG

Dz, V2, Vs Exercise Stress-Test

Galix Holter Analyzer — WinTer Operation Manual 11



5- CONFIGURATION MENU
Features

All the necessary parameters for the system to analyze the ECG signal according to the user’s
needs are set up here.

Entering the Configuration Screen

With the left button of the mouse click on the icon shown below located on the Toolbar of the Main
Menu.

The program will display the following screen:

Icons to add and Stored

Mengs delete institutions institutions

FPhysicianflnstitution Info | Physician Configuration Data Source

& Institution Information oo N .

Institution |Tegt Institution

Address |

Phone # | | Fax|

» Physician Information by Institution

Last Name Iﬂue ;! First Name|John

Address |2555 Collins Ave. Suite c-5

Phone # |305-534-5905 | Fax [305-534-8222

Icons to add and
delete physicians

Galix Holter Analyzer — WinTer Operation Manual 12



This window contains three file folders:
Physicians/Institutions Information

Physician configuration
Data Source

5.1 - Physicians/lInstitution Inf. File folder

This file folder contains:

A - “Institution Information”: Information corresponding to those institutions which have already
been stored in the database.

Institution: Name of the clinic, hospital, etc. This name will appear as a header in the Holter
Summary Report and the Patient Diary. Clicking on the arrow found on the right of the control will
display the institution names in alphabetical order.

Address: Address of the selected institution.
Telephone: Phone number of the selected institution.

Fax: Fax number of the selected institution.

B - “Physician Information by Institution”: Information of the physicians belonging to each
institution.

Last Name: Last name of the physician who will analyze the study for the selected institution in
the upper quadrant. If the user clicks on the arrow to the right of this control he/she will note that
all the last names of the selected institution’s registered physicians are found in alphabetical
order.

Name: Physician’s name
Address: Physician’s address
Telephone: Physician’s phone number.

Fax: Physician’s fax number.

5.1.1. - New Institution

In the Institution Information panel located in the “Inf. Physician/Institution” folder you can find
the following icon:

When clicking on this icon the lower part of this window is deactivated to allow the user to
complete only the data of the new institution. In addition, the inscriptions on the icons are
changed allowing the user to update the changes introduced by clicking on the save icon.

Galix Holter Analyzer — WinTer Operation Manual 13



Icons to save or
cancel changes

Physicianfinstitution Info | Physician Configuration Data Source

« Institution Information

Institution !m

Address |

Phone # |

+ Physician Information by Institution

Last Name iTest j First Name |Physician

Address |Testing 2005

Phone & | 1000-1000 | Fax [Mo

Deactivated
section

Every time an institution is added, the system will automatically add a physician by default called
“Test Physician”. This field cannot be eliminated since each institution should have at least one
physician, but can be renamed.

Once the information has been entered, click on the “Save” button to store the data into the
database or cancel this operation by clicking on “Cancel”. The system will not save any changes

unless the institution’s name is entered. When trying to save a file without the institution’s name
the following message will appear:

Holter Configuration

"
.| ) Ak least Tnstitution Mame' should be entered

5.1.2 — Delete Institution

In the Institution Information panel the icon Delete can be found:

Galix Holter Analyzer — WinTer Operation Manual 14



Once one of the existing institutions is selected, the user should click on this icon in order to
delete the selected institution.

A ———————— =
Fﬂa[@zz—? TS OT) Nﬂ-l

1 J Confirm to delete Miami Heart 7

Yeg | | Mo I

If the user selects the “Yes” option, the Institution will be removed as well as all the physicians
related to that Institution. If the “No” option is selected no change will take place.

5.1.3 — New Physician

In the Physician Information by Institution panel the following icon can be found:

When clicking on this icon the upper part of the window will be deactivated to allow the user to
complete only the new physician data. In addition, the inscriptions on the icons are changed
allowing the user to update the changes introduced by clicking on the save icon.

Fhysician/finstitution Info | Physician Configuration Data Source
« Institution Information
Institution [Galix Cardiological Institute
Address 2555 Collins Ave. Suite ¢c-5
Phone # |305.534.5905 | Fax|305.534.8222 | E.Mail{info@galix-gbi.com Deacti\_/ated
section
+ Physician Information by Institution
Last Name lm _v_! First Name|
Address |
Phone # | | Fax |
Cancel
I!
Icons
to save or
cancel
changes
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Once the information has been entered, click on the “Save” icon to store the data in the database
or cancel this operation by clicking on “Cancel”. The system will not save any changes unless the
physician’s name is entered. When trying to save a file that misses the physician’s name the
following message will appear:

Holter Configuration

1 J B sure o enter rew physician's name and L=t name

5.1.4 — Delete Physician

In the lower panel of the “Physicians/Institution Inf.” folder the following icon can be found:

Once one of the existing physicians is selected, the user will be able to click on this icon and the
system will request confirmation for deleting the selected physician as shown in the following
screen.

FPhysician/Institution Info Physlclan Conflguration Diata Source

« Institution Information

Tnstiouion [ Cardatogical nsitute: =l

Beldress [2885 Calling fwe, Suits .5 |

Phone ¥ 055345305 | Fax|3055348222 | E.Mail; infodgalo-gbicem |

Delete Institution

Confirm bo delabs physidarDos John 7

-’fhﬂﬁr_ d:ﬁi‘-;l the “selected physician” all nwolved shudies vill b hapt assigning ast physician” o the: (omesponding phrysian
inthe report,

fes i |
3 Tar [ hITnees

Note: The “Clinic Physician” cannot be eliminated. If the user tries to delete it, there will
be a message saying that this action cannot be performed.

Holter Configuration E|

1 J Can't delebe Physician

Galix Holter Analyzer — WinTer Operation Manual 16



5.2 — Physician Configuration File Folder

This file folder contains:

Parameter information that the system will consider for detection and classification of the ECG
signal.

Selection of the reports to be printed.

Physician/Institution Info IPhysician Configuration Data Source

+ Configuration

SVE Prematurity tl Hours to process

Pause time g ™ Print Disabled Channel

+ HR Limits

Lower HR limit Higher HR limit ]12!] 71

+ Printing

. Color
Feport

¥ Doc & Print

Hours to process: Allows user to choose the processing time. This option is useful when the Holter
study has lasted less than 24 hours, thus saving processing time.

Pause Time: Allows choosing the time, in seconds, that is considered as a pause (absence of a
beat) for a specific patient. If the period between two beats exceeds in seconds the one indicated
in this field, the system will consider it a pause.

SVE Prematurity: Allows setting the percentage at which a beat is considered premature, in order
for the program to classify it as an SVE (Supra Ventricular Ectopic). This option is useful when the
user knows that the patient is experiencing atrial fibrillation. Increasing this percentage to about
40% will eliminate most of the premature beats (atrial fibrillation) of the SVE count.

Print Disabled Channel: This option enables the printing of the disabled channel even though the
signal is too noisy.

Heart Rate Limits: The user must select the desired heart rate which the system will use as heart
rate upper and lower limits.

Galix Holter Analyzer — WinTer Operation Manual 17



Printing: The user can select the type of printing from color to black & white.
Doc & Print: Enables/ Disables the automatic printing of a configurable report.

Report: Pressing on this icon located in the lower left section of the Configuration Menu, will allow
the selection of the pages to be printed in the report.

-Print Reporis

[T Holter Report Summary
[T Detail

™ 24-Hour Statistic Graphics.
[ Full

Disclosure

Channel 1"_' j ]‘_im"‘____i“

= @rp]mlngie;

[T Hourly Table

[T Retained ECG sivips

[T Histogram and Long Term HR.V.

[ Cascade Spectral Avray BEL.

Select the appropriate boxes in order to include the different pages in the report and press
“Apply” when the selection is completed or “Cancel” if these changes are not desired.

5.3 - Data Source File folder

In this folder, the path which the program uses to find the ECG signal files for analysis can be
found. There are two ways of searching for the data path. The first is automatic and the second is
manual, selected by the user.

Our Digital Holter Analyzer uses memory cards as a recording medium and a memory card reader
as the interface, which can be internal or external to the PC.

Since this method of analysis is conventional among the digital Holters, the system is prepared so
that the analysis takes place in direct form, i.e., with the “Automatic Search” enabled.
Nevertheless, because of the extraordinary advances in data transmission methods, Galix
considered it necessary to program access Vvia alternative methods such as, CDs, fiber optic
transmission, fast internet access, and others. In this case, the user will select the “Manual”
option where the alternative data path can be specified.
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IMPORTANT: If studies are only processed from the “memory card”, the option “Automatic
Search” must be enabled, and the memory card must be placed in the corresponding card
reader.

Automatic Search:

When this option is selected, the system will search in all the units connected to the computer for
the card containing the information for analysis. If the system does not find the unit with the
information, it will ask the user to insert the memory card into the card reader.

Physician/Institution Info Physician Configuration 'ﬂ]atﬁ Source

File Path for the
compressed
signal

Data |1ath CAGBI'WINnTer DemoSignall

] Automatic Search

Manual
search of
the disk unit
where
compressed
signal is
stored

Automatic search of the unit
containing the compressed signal

Manual Search

With this option the user manually indicates the path where the information is located. This can be
done by typing the path directly into the space provided or by using the Browse button. When this
button is pressed, a typical exploration window will appear from which the user can select a data
source. Once the folder containing the files is selected, the user should select the “Ok” button.

Galix Holter Analyzer — WinTer Operation Manual 19



4 FRle R " F ; !
Erowse forn Eolder J ﬂ

Select a folder

= @ Desktop

& uﬂ My Documents
[#-=ge Galix Biomedical {C:)
(-2 DVD/CD-RW Drive (D:)
#-{C) Shared Documents
[*-{{) GALI¥'s Documents
*-{C) JORDAN's Documents

+ i-_g My Metwork Places

Cancel

Note: Pressing the symbol “+” found in front of each disk unit, allows the user to view all
the folders contained in each disk unit. To select one of these folders, the user should left
click on the one desired and then press the “OK” button.

Confirm or cancel changes

Finally, the user will confirm the changes to update the database by selecting “Apply”. Clicking on
the “Exit” icon will display the following message:

Holter Confipuration

H_? {/ Save changes?

Yes Mo Cancel |

If the user selects “Yes”, the program will save the changes and exit the system. If the user
selects “No”, the program will exit the system without saving the changes. Selecting “Cancel” will
go back to the previous screen.
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6 — PATIENT HOOK UP
Features

Is used to control the proper patient electrode placement before recording the ECG signal.

Enables the identification of each memory card that will be placed in the Galix Holter Recorder
GBI-3SM with a text file containing patient data, prior to carrying out the 24-hour recording.

To provide the patient with the “Patient Diary”, before he or she leaves the physician’s office.

Accessing the screen

To access the “Connecting Memory Card” screen, the user must click on the first icon on the Main
Menu Toolbar.

Connect

Connect Memory Card

Patient Information

Date 9162008  ~ Start time q 44 2]

Optional Data

D.O.B. ot Age _ Sex " Female  Male

Height Weight
Referred by Physician

Indications

Medications

Note: the same screen will appear when the user performs one of the following operations:

e Identification of the “memory card”, saving patient data before recording (see “Patient
Connection” screen).

¢ New patient analysis (see “Patient Connection” screen).

e Retain Patient (see “retain”).
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Screen Information

On this screen, the user will enter the patient data. The user will be able to move from one field
to the next one using the TAB key or with the mouse. There are two sections: Patient Information
and Optional Data.

6.1 — Patient Information

Filling in all these fields is mandatory in order to process the Holter study.

a — Date: This shows the date in which the study was performed. The system will automatically
take the current date from the PC.

Date 9 /16/2008 -l Change the current date

The following figure shows a small calendar where the user will be able to alter the date that
appears on the screen. This calendar will appear if the user clicks on the arrow on the right of the
control.

9/16/2008  ~

Go to thet— =l September 2008 > Go to the next
previous month

[ =]

1 3 4 5 6
7 8 9 10 11 12 13
14 15 T8y 17 18 19 20
21 22 23 24 25 26 27
28 29 30

C_ ) Today: 9/16/2008

b - Start time: this time will be stored in the database as the time the Holter recording began.
This data will be taken from the PC. The user will be able to modify these values through the
keyboard, as long as these are numerical values. Otherwise the following message will appear:

L] E Please, enter a walid time,
L]

¢ — ID#, Social Security Number or any identification number which is unique to each patient. Only
numbers are allowed in this field. If the user enters letters, periods or any other character, the
system will inform the user that there is an error.
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-
1_'!.’) Flease enber patient 1.0 number,

d — Last Name: Patient’s last name

e — Name: Patient’s name

6.2 — Optional Data

a — Address: Patient’s address.
b — Telephone: Patient’s phone number.

c — Birth date: Patient’'s date of birth in month/day/year format. If the date is not valid the
system will inform the user.

d — Age: If the user entered a valid date the system will automatically calculate the age of the
patient. If this is not the case, then this value can be entered with the keyboard.

e — Sex: The system accepts (F) for female and (M) for male.

f — Weight: The value entered should be in pounds or kilograms.

g — Height: The value entered should be in feet/inches or in meters.

h— Referred by: Name and last name of the referring physician.

i — Physician: Name and last name of the physician who will analyze the study.
j — Indications: Symptoms presented by the patient at the time of the study.

k - Medications: Medications that the patient is currently taking.

6.3 — Canceling memory card identification

The user will be able to exit this screen by clicking on the “Exit” icon located on the left of the
current screen toolbar.

6.4 — Completing memory card identification

Once the patient data has been entered, the user should click on the “Next” icon located on the
right of the Toolbar.
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The program will then:

e Record the patient information on the memory card.
e Ask if you want to print the “Patient Diary” that will be given to the patient.

Do you wizh to print the pacient diary?

 Yes Cooi Do)

Inform the user that the card must be removed and inserted into the GBI-3SM Holter
recorder.

You can remoye memory card now.__

| Accept

6.5 - File containing the current patient information

If the memory card contains information from a previous patient, the system will ask the user if
the card should be overwritten.

| A e f
| B P Al le exists ; T'

P | File with patient information is not empty.
"*--fr) Do you want to overwrite this file?

Yes Mo

Selecting “Yes” will delete the file and allow a new ECG recording. If the user selects “No”, the
program will go to the Main Menu.

Incomplete Patient Information

If the user does not provide the required patient data in “Patient Information” and still presses the
“Next” icon, the following message will be displayed:

Holter Configuration

-
1 J fik |least 'Institution Name' should be entered
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7 — NEW PATIENT
7.1 — Patient Demo

If desired, the complete operating sequence of the Holter analyzer can be run with a special
program called Demo. This demo program is a valuable tool for learning the operating procedures
and features of the Holter program.

The demo signal can be found in the following directory: C:\GBIHolter\DemoSignal. In this way,
the user can test the system without using a memory card following these steps:

Enter the “Holter Configuration” Menu.

Access the “Data Source” file folder.

Deselect the “Automatic Search” option by clicking on the box.

Press the “Browse” button.

Click (Just once) on the + sign located to the left of each subdirectory until reaching the path:
C:\GBIHolter\DemoSignal.

o 3 e 1|
[ EraiiEa for Faled=p i Ja'

Select a folder

= [E Desktop
= ,'_'| My Documents
= % My Computer
[=)- g Galix Biomedical {C:)
-3 Bundle
{7 Documents and Settings =
-5y Drivers
=) GBI
=-{C3) WinTer
-5 Pirr
e ] Demosignal
-5 WhinTerPs

_ Folder:
C:\GBI\WinTer\DemoSignal

[ Ok, ] [ Cancel

Click on the “OK” icon and exit the Holter Configuration screen.

IMPORTANT: Remember that after testing the system with the DemosSignal, the user must
return to the ‘Holter Configuration” screen to select the “Automatic Search” option, in order for
the system to resume searching the memory card.

Access to New Patient screen:

Features
Used to update the database with the patient’s information and the Holter study data.
Used to decompress the ECG signal.

To process the ECG signal.
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Accessing the screen

Prior to starting, the user must insert the memory card in the card reader, in order for the patient
data to be automatically transferred, assuming that the “Connecting” process has been carried
out. Next, the user must do one of the following:

Left click on the “New” icon located in the Main Menu Toolbar

The Holter system will show the following message:

One moment pleaze...

Then the “New Patient” screen will be displayed.

New Patient

Date 971612008 - Start time B

Optional Data

Referred by Physician

Indications

Medications

7.2. - Automatic data update

When this window is opened, the program will search for the patient information file (GBI.PAT). If
the system finds the file in the “Data Path” indicated in the Holter configuration, all the data will
automatically be shown in the corresponding fields on the screen and can be modified by the user
before decompression. In any case, the user must complete at least the fields provided in the
“Patient Information” panel.
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The “Optional Data” panel is not required for the Holter analyzer operation, but is important for
the proper maintenance of the database of the patient to be analyzed.

7.3 — Patient Information

See “Patient Information” in the “Connecting” section.

7.4 — ECG signal decompression

Once the necessary data has been entered, in order to decompress the ECG signal, the user must
press on the “Next” icon located on the right of the Toolbar.

The program then begins to decompress the ECG signal. It will verify that the data found is
correct. If the ECG data is not found the system will show the message below:

plal=r @]

@ ECG.DAZ file missing.

In the same way, the system will display other error messages that will not allow the signal to be
decompressed. These are:

The file CRECG.INF could not be created
Missing File ECG.DAT

The file CRECG.DAT could not be created
Incorrect “Data Source” specified

Note: There are three other situations (Missing file GBI.INF; Missing file GBI.SES; The file
GBI.SES cannot be created). Although they do not cause an interruption of the Holter analysis, it
is important to know that these messages have appeared. For this reason, a control file
(CRECG.LOG) is created to report these messages.

If everything is OK, the system will recognize if one of the following options was selected in the
configuration process.

Supervised detection and classification
Page Scan

The screen corresponding to the option selected will appear after the signal is decompressed. If
neither option was chosen, then the “Statistical Graphs for 24-hour period” screen is displayed.

The following describe certain possibilities that may occur during analysis.

7.5 - Existing patient

If a previous Holter study has been done on a patient, entering the identification number or the
patient’s name, will automatically display the rest of the patient’s information.
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7.6 - Existing patient study

Since each ECG recording normally is conducted over a 24-hour period, the system expects to find
only one study per day. Thus, the system uses the ID#, and the date of the study to identify the
patient. If it finds out that there is already a study on that date for that patient, most probably we
are about to make a mistake; for that reason, we are requested to double check this download:

Patient already has a study for that date. Do you wizh to rewrite
the studp?

Yes DNo

o A

If “Yes” is selected, the system will rewrite the patient data and the Holter study data. If “No” is
selected, the system will remain in the current screen, without modifying the stored information.

7.7 - More than six studies per patient

This system allows a maximum number of 6 Holter studies per patient to be stored in the
database. If the program detects that there are already six studies, it will check if there is
another study with the same date and will ask the user if he/she wishes to overwrite the study
with the message shown previously. But, if a study with the same date does not exist, then the

following message will appear:

pleideplulisraeifely

2 Patient already has 6 studies stored.
r/‘ Do you wish to delete any?

Yes Mo

If the “No” option is selected, the system will remain on the same screen. If the “Yes” option is
selected, the “Delete Patient Study” window containing all the patient studies will be displayed.

@'Ualata?utiam:tudj 53]
ID 23626677
FirsiMame Smith Last Name Thon
Drate | @ His. Frocessed | Eﬂ Phrrsician
O
211,2005 a Strauss Peter
Ozres2005 a Strauss Peter
2282005 a Strauss Peter
O 22142005 0 Strauss Peter
Ozsts2005 a Strauss Peter
Delete Exit
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The patient’s information appears in the upper part of the window. In the lower part all the
studies with their respective dates, processed hours and the physician who performed the study
will be displayed.

The boxes on the left of each study are used to select the studies to be deleted in order to leave
space for the new study.

Once the studies to be deleted are selected, the user must click on the “Delete” icon, and the
system will ask to confirm the studies to be deleted.

Clicking on “Yes” will delete these studies and clicking on “No” will cancel this action and will
remain in the “Delete Patient Study” screen.

ID 236E6ATTE

First Mame Smith Last Mame Jhon

4[ il Dzlziz Mozt Sty [Jician
O zrziz005 ster
éﬁéggg; “"?J‘/ Do ywou confirm ko delete 2 studies 7 ::i
2F2R52005 ster
O 272172005 Yes o | ter
Oz ts2005 ster

Delete Exit
[ Detete_|

If the user wishes not to eliminate any of the studies, the Exit” icon should be selected to return
to the “New Patient” menu.

7.8 — Closing the current patient file

When the user wishes to exit the “New Patient” screen, he/she should click on the “Exit” icon
located on the bottom left corner of the screen.
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8 — ECG STRIPS PRE-ANALYSIS
Features

Lets the user know the parameters the system takes into account when detecting and classifying
the ECG signal.

Allows modification of the parameters (polarity, gain, template, labels, etc) in order to achieve the
best detection and classification of the ECG signal.

Accessing the screen

The user will be able to access the screen after making click on the “Next” button mentioned
before on the New Patient screen. Once the signal has been decompressed, the system will show
the following screen.

Progress Processing
ol Button
O
®
=i witch Polarity ] \
+ /- k
Galn iange G tate Elght_
- second
i | ECG
@ witch Polarity | Strips
Switch ]
Polarity e
o | | Scroll
Change a wil Polarity Bar
State Change State "
00:15:00
;:' "v. W)
Quality
Channel

0 1 2 3 4 5 E 7 o g 10 11 12 13 14 15 16 17 18 15 20 2 22 23 Index

Processing Button: Click this button to start processing the ECG signal

+ / - Gain: The system will change the gain of the channel selected as shown in the figure below.
To change press the buttons (+) or (-) as desired.
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@ Hwitch Polarity
(AR
go!rmal
aln
®
| x122
@ witch Polarity .
4 W\Gam
: [#hange State decreased
N Gain
increased

Switch Polarity: The system will change the polarity of the channel as shown in the following

figure. To change[ It ats

o

@ Switch Polarity

N

Inverted
Polarity
=) l:w‘ﬂ Paolarity
: '!r T |
|

Change State: If one of the three channels has excessive noise, the user has the option to
deactivate the channel, and thus, this channel will not be taken into account when detecting and
classifying each beat. Only one channel can be deactivated.

To deactivate press Change State |

&
B o=1)
&) [ Gwitch Polarity
@
x1
(& [Switch Polarity |
e
@ Deactivated
ML PP channel
) [ Gwitéh Polarity
e color
changes
to grey

Channel quality

The first graph below shows the “Quality Index” for each channel.

Galix Holter Analyzer — WinTer Operation Manual 31



Each channel will be identified by the colors already designated: channel one is pink, channel two
is light blue and channel three is violet.

Hour 00:15:00

g Channel Quality Index 104

T PEP Lty o G ety (A o s N S S

[\,u--- <
U ‘ 50
o

]

1 2 3 4 5 [ 7 a =l 1a 1 g 13 14 15 16 17 18 19 20 21 22 23

Quality indexes: from O to 100 Hours: from O to 24

On both sides of this graph, the user will see the scales that indicate the quality of the recording
in each channel, which ranges from 0 to 100. The closer the tracings are to 0, the higher the noise
and thus, the lower the signal quality, and vice versa. If one of the three channels is deactivated,
that channel’s graph is displayed in gray and has a quality index of O.

Channel Quality Index

The Channel Quality Index (CQI) is a parameter that estimates the noise content of an ECG
signal. This value is calculated minute by minute and is constant during the chosen minute. B
means of this parameter, the system is able to choose, for each study, the best quality channels
for the analysis, thus improving the analysis results.

The CQI has a temporary sensitivity of approximately 15 seconds, or in other words, the noise has
to be present at least 15 seconds during the minute of analysis to affect the value of the CQI.

This index allows the Analyzer to detect those signal segments, in a particular channel, that could
interfere with the process of beat detection and classification. The CQI is coded with values from O
to 100 where the higher the value of this index, the higher the signal quality.

Normally, CQI values range from 65 to 80. CQI values that are 40 or less indicate that the signal
is inadequate for analysis. The graphic representation of the CQI allows the user to quickly verify
if the Holter recordings obtained is acceptable in terms of signal quality throughout the study.

By inspecting this index, it is also possible to determine which segments present anomalies due to
different circumstances, such as

If the index decreases in a specific channel, this could indicate a loose electrode or a similar
defect.
If the index decreases simultaneously in all three channels, then the following should be
considered:

e Muscular movements

e Significant heart rate increase

e Problems with the recorder

Once you finished setting up all the previous parameters, click the following button to start
analysis.

Start Analysis .
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9 — ECG STRIPS POST-ANALYSIS
Features

Displays 3-channels, eight seconds ECG strips at 25 mm/sec.

Locates the eight seconds strip within the one minute signal displayed.
Stores the strips that will later become retained strips.

Labels the retained strips.

Instantly prints 8, 16 or 24 seconds of the ECG signal.

ATTENTION: If the option “Doc&Print” is selected in the Physician Configuration
screen the following screen will appear.

i See ECG Strips =
» il Tl | Bl t ' i | .
) Taneiny [ L
) e e A i - -
86 84 83 84 83

I’ @_lmr Report S@

¥ Detail

&
k1 [~ 24-Hour Statistic Graphics.
© Full
Disclosure
Channel ]u__ j ]_.'j H

{__ SeleciHows )

I Morphelogies

™ Hourly Table

™ Retained ECG sirips

16:20:00
e -

IAIE

[ Hisiogram and Long Term HR.V.

[ Cascade Spectral Array I RDE

“Print Reports” screen will be described on chapter 18.
Press Cancel to continue with the analysis without printing at this stage.

9.1 — Fight-seconds and one-minute graphs

On this screen, two important graphs are displayed. The first one contains eight seconds of the
electrocardiographic signal, and the second, the minute that corresponds to these eight seconds.

Beat classification

The beat label will be placed on it.

Each one of the beats detected within the 8-seconds graph, will be labeled as follows:
e Normal beat: marked with a dot
e Ventricular beat: marked with a V
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Supraventricular beat: marked with an S
Artifacts: marked with an X
Aberrant: marked with an A
Paced Beat: marked with a P

Heart Rate and R-R Interval

The Heart Rate measured in beats per minute and the R-R Interval in milliseconds are displayed
on the screen between two consecutive beats.

» HR/RR
1 Interval

Eight —

&
x1
@) second
—” ECG
strips

00:15:00
m——
One-

minute
L i
signal

Eight-seconds ECG strip

In the one-minute graph, the user will see a red frame. This indicates the position within the
minute where the eight seconds are represented.

To change the current eight-seconds ECG strip

The user will be able to use the arrows of the keyboard to move from one side to another of the
minute according to the following scheme:

< Arrow Goes backwards 100 milliseconds in the signal.
-> Arrow Goes forward 100 milliseconds in the signal.

¥ Arrow Goes backwards 2 seconds in the signal.

N Arrow Goes forward 2 seconds in the signal.

Page up Goes forward 1 minute in the signal

Page Down  Goes backwards 1 minute in the signal

Also, the same action can be accomplished by using the scroll bar located under the 8-second
signal graph.
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Button: goes backwards )
increments

1
down by and forward

Another way to change the current 8 seconds is by clicking in any place of the one-minute signal.

L LR LA LA F

AP AR

i
WWMWMWMMMMM

The user clicked this point

Current time

On the left of the screen, between the two graphs, the time is displayed in Hr:Min:Sec format.

Hour 00:15:00

9.2 - Storing strips

The user will be able to store up to 32 eight-second strips. Each one of these strips will be saved
with the following information:

Strip label

Classification of each beat
Heart Rate between two beats
R-R Interval between two beats
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The number of strips to save or to print will be determined by the size of the red panel in the
current minute graph. According to user needs, 8, 16 or 24 meaning 1, 2 or 3, 8-seconds strips

can be saved or printed (see Changing Strip Length). All the stored strips can be viewed from the
Retained Strips screen.

To save strips, the user must click on

Bawe Strp

V=

The following screen will appear:

5.

@ T4 781 844 3y 1023 821 828 820 844
i i 71 134 58 3 2 T3 71
x1
11
p Lab L]
@ Label z
il
Insert label |
Accept ' Cancel
1
4 »
00:16:37
|

Then, the user will be invited to add a label to this strip. Once this is done the program will
instantly store the strip on disk.

9.3 — Changing the strip length

The length of the strip refers to whether the strips will be saved or printed in strips of 8, 16 or 24
seconds. By default the length is 8 seconds.

To change the length, the user should click on the following icon:

 Stp
Length
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In the first graph of the 8-second screen, only the first eight seconds of the minute displayed on
the graph will be shown.

g |FES T42 T27 727|718 766 758 |726 | 750 898 828 766 | 742
78 [e8o [s2 82 [83 [v8 [79 (82 [so0
x1

0 00:20:49

I AU
AR AR A AR AR

Strip length: 24 seconds (3 strips of eight seconds each one)

If, for example, at the moment of saving a 24 seconds strip, the user gives it a label, the same
will be applied only to the first 8 seconds strip, while the remaining two strips will be unlabeled.

9.4 — Printing Strips

The user will be able to instantly print the ECG strips from the screen. The quantity of strips to be
printed depends on the selected length (see Changing Strip Length).

Clicking on Print Strip will begin printing the amount of ECG strips indicated by the user.

Print ECG
strip

9.5 - Interval Measurement

When selecting the Cursors button, two vertical bars will appear on the 8-seconds strip screen
that will allow us to measure time intervals.
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The user can select any of the cursors by clicking on it. Once selected, the cursor can be moved
along the strip by dragging it with the mouse (left button kept pressed) or by means of the
horizontal arrow keys.

The following screen will show us both bars being selected the left one. Notice that a new box
appears displaying the time interval measured in milliseconds between the two bars.

Cursors

T27 726 T35
82 82 81

= &

D= ®

00:20:58 1205

Time interval between bars measured
If you double-click the box, the reading will change to heart rate.

If you don’t have the cursors available, you can click on any sector of the screen and it will display
the exact time at that point, as shown in the following figure.

9.6 — Change beats classification

This function is used for the edition of beats; you can add, delete and re-classify any beat you
want.
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To change a beat classification, the user must right click on it and select one of the options
displayed in the menu. The options are:

Normal
Ventricular
Supraventricular
Aberrant

Artifact

Paced

Delete beat

Add beat

687 672 = 648 649 641 648 656 672 + 680 = 679 =, 680
87 89 292 92 23 92

D= &

(M) Mormal |
() Wentricular
| (5) Supraventricular
() Aberrant

(R} Artifact

| (P} Paced

| (D} Delete Beat
(B) Add Beat

i

D=

04:19:15

i

A dot indicates a normal beat and an X indicates of an artifact.

9.7 — Pacemaker Analysis

When recording a study with the GBI-3SM Holter recorder, you can detect implantable pacemaker
pulses. To visualize the pacemaker spikes recorded click on the following button:

The screen will look like this:
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10 — TWENTY FOUR HOURS STATISTICAL GRAPHS

Features

It provides a quick gauge of the recording quality of each one of the channels.

It displays, in a single screen, the heart rate variations, the ST segment deviation, the QT interval
and the hourly ventricular and supraventricular ectopics during the 24-hour recording period for
each channel.

Accessing the Screen

e Pressing the next button if you are in ECG strips screen.
e Pressing the Trend Graphics button.

24-Hour Statistic Graphi
nd

Chanmel 1

Heart Rate (Beais/min)

HR and
Tachogram

ST values
for each
channel

QT

values

VEs per
hour

SVEs per
hour

10.1 — Minutes not analyzed

The first minutes, which by default are not analyzed, will not be included in the graphs.

10.2 — Heart Rate and Tachogram

In the first graph displayed on the screen, the user is able to switch between Heart Rate and
Tachogram graphs. By default when this screen is first displayed the graph will represent Heart
Rate minute by minute, but by clicking on the “Tachogram” icon, the representation can be
changed. When accessing the Tachogram curve, the R-R interval variations, measured in
milliseconds are plotted minute by minute.
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Note: The Tachogram and HR icon disable each other, depending on which graph type is
selected

10.3 - Detailed View

The user will be able to navigate throughout the entire Heart rate or Tachogram graphs searching
for a specific minute using the keyboard or the mouse. With the keyboard:

e Up arrow key: moves the cursor 10 minutes to the right.
e Down arrow key: moves the cursor 10 minutes to the left.
e Left arrow key: moves the cursor 1 minute to the left

e Right arrow key: moves the cursor 1 minute to the right.

Current minute indicator Current minute pointed with the red

X
Hyfri Rate (Beats/min)

Once the cursor is positioned, the corresponding ECG signal can be accessed by double clicking on
the cursor, or by pressing the Enter key.

10.4 - ST-Segment Deviation

The ST segment deviation (mV) of each channel is automatically measured with respect to the
isoelectric line, as seen in the Heart Beat figure below:

PQ segment ST-segment

E

Galix Holter Analyzer — WinTer Operation Manual 42



The user can easily identify each channel either by its color code, or by means of the channel
indication, on top of the ST trend graph, as shown below:

Current channel

ST-Segment (f1V) Channel 1)

Pink: Channel 1
Light Blue: Channel 2
Violet: Channel 3

L s T o 1 o L] 5 T a3 L] v L] x T % T o T a3 T - L) s ) s L) oS T 5 L) a3 T v T s L] % T
1i 12 13 14 15 16 17 18 13 20 Fa | ZF 23 1] 1 2 3 4 5 [

=
C}
=

ST-seament value Hours: from O to 24

To see the 24-hour ST trend of a different channel the user must click on the channel icon:

Charmel 1

If one of the three channels has been deactivated, the ST-deviations for that channel will be
plotted in gray.

Calculation: To calculate the ST-segment deviation, first of all, the QRS peak, isoelectric baseline
and J point are located. The ST-segment is then calculated as the amplitude of ECG signal 60
milliseconds after J point.

10.5 — QT Interval Values

The QT interval (in milliseconds) is measured from the beginning of the Q wave to the end of the
T wave. The end of the T wave is determined as a function of the maximum value of the filtered
signal after the peak of the T wave. The QT interval stored and presented on the screen is the
maximum of the three derivatives for each beat.

QT Dnierval (ms)

OT Interval indexes Hours: from O to

10.6 — Ventricular Ectopics (VE) per hour

This bar graph represents the ventricular ectopic beats detected per hour.

Plot X: 24 hours
Plot Y: VE (Ventricular Ectopic Beats) per hour, with automatic scaling

Galix Holter Analyzer — WinTer Operation Manual 43



10.7 — Supraventricular Ectopics (SVE) per hour

This bar graph represents the Supraventricular Extopics detected per hour.

Plot X: 24 hours
Plot Y: SVE (SupraVentricular Ectopics) per hour, with automatic scaling

To Exit and Record Patient Data

If the user wishes to exit the Main Menu from this screen, the “Exit” icon must be selected.

The system will prompt the user to confirm the action.

Do you wish to return to Main Menu?
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11 — FULL DISCLOSURE
Features

It displays the 24-hours of ECG signal recorded of a specific channel in a 20-minutes per page
format, in order to show the user the quality of the signal stored as well as its content.

Accessing the screen

e From the Trends Graphics screen, by clicking on Next
e By clicking on the full disclosure button.

Screen Description

This screen contains a total of 20 lines, each one of them displaying one minute of ECG signal;
therefore, each scan page displays 20 minutes of the recorded signal. The real time (hh:mm) for
each line is shown on the left of the screen.

Changing the current channel
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To change the current channel, simply click on the the corresponding channel button. If the user
clicks on the Ch. 1-2-3 button, all three channels are displayed, in a 10-minutes-per-screen
format.

11.1 — Full Disclosure Scroll Commands

The Full disclosure toolbar allows the user to scroll the ECG display either automatically or
manually.

By clicking on the Up/Down arrows, the full screen will scroll backwards/forward automatically. By
repeatedly clicking on these arrows, the scrolling speed will change.

By clicking on the Pause command (the one between the vertical arrows), the scrolling will stop.
The Left/Right arrows will make the display to skip to the previous/next page.

11.2 — Full Disclosure Edition Commands

Some of the most important features available at the Full Disclosure section are the abilities to:

e Access the normal 8-seconds, 25 mm/seg. display of any beat, by simply double clicking
on it on the full disclosure screen.

e Re-classify any beat directly from the full disclosure screen, by right-clicking on it. The
usual re-classification pop-down menu will appear, where the user can perform the proper

selection
A
LIt
NJMV\ (M) Mormal
M (V) Ventricular
(5) Supraventricular

|l {A) Aberrant
(R) Artifact
m {F) Paced
D) Delete Beat
b R A
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e Mark a chain of beats, and re-classify all of them in a single step. By holding the mouse left
button pressed and moving the mouse, the user will draw a red frame on the Full
Disclosure screen. Then, by right-clicking on any point inside the frame, the re-
classification pop-down menu will appear. Then, when the user selects one menu option,
all beats inside the frame are re-classified under that category.

I Y AT A [
W) AR YANRNAN]

[ T (M) Mormal
JNMJMHMMHL‘ () Ventricular
(5) Supraventricular
MMWW (A) Aberrant
(R} Artifact
MUV\JUW (F) Paced

(O} Delete Beat
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12 — ARRHYTHMIA MORPHOLOGIES
Features

o It identifies all the templates detected by the system for each channel.
e The user can change the template labels at wiill.

Accessing the screen

e From the Full Disclosure screen.
e By clicking on the Morphologies button in the toolbar.

Current template,
blue backaround

Demao Patient - 123426700 ‘Morpholagies
; ; i Full o Pimt |
o e
—
~}~Chapnel 1 - Channel 2 ~}~Channel 3
TMormal 12094 Mormal 25 Frpiy temmlate 1] VE 2 s
THormal 4 12 Inptvtenmlaie )

_ Amount of beats
Template”s label associated to the template

12.1 — Templates

Templates refer to each one of the possible groups that are formed from similar beats. If one of
the beats has been grouped with a template from channel one, it will not be associated with any
of the templates of the other two channels. Thus, if a template in channel 1 is changed from VE1
to normal, there may still be a VE1 template in channels two and three. Every template for every

channel is independent from those in other channels.

The label corresponding to each template and a number representing the number of beats
associated with each template are shown below every template. If the label for a template is

changed then all those beats are re-classified.

Templates will have one of the following labels:
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Normal

The system may detect more than one normal template.

It may happen that one of the channels does not have a normal template. This will only occur if at
least one of the other channels has a Normal template detected by the system

Label: white dot

VE

These are templates which differ from the Normal template and which are less frequent than the
Normal

The user will be able to find a maximum of 7 categories of VE beats

Labels: VE

SVE

These are beats that do not differ substantially from a Normal template, and their incidence is
very low.

The system does not classify premature SVE templates.

The system classifies beats as premature SVE, but not in its template analysis

Label: S

Artifact
These are beats that the system is unable to classify.
Label: A

12.2 — Edit morphologies

The user is able to view in more detail all the beats that form a template. To do this, the user
should select any template and then:

Press the Edit icon or

Press the ENTER key or

Double click on the template.

Once this is done the system will display the “Arrhythmia Morphology Categories” screen (see
Morphology Categories screen).

Change the label of a specific template

All the templates are labeled by the program. Nevertheless, the user might disagree with one of
the labels and he can change it by selecting the template and then pressing the Reclassify button.

Once this is done, the system displays the following screen:

## Change Label

Previous Lahel M orimal MNew Label

Accept Caticel

Once the new template label has been selected, the user will accept this change, by pressing the
Accept button and the small window will disappear. If the Cancel button is pressed the small
window will disappear without any changes.

Deactivated channel
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If a channel has been deactivated, the file folder will also show all the deactivated templates and
if selected, the Edit and Label icons on the toolbar will be deactivated as shown in the following

figure.

Demo Patient - 123456700 Morphologies
Y A Trend
N Channsl 1 I 4 H o Channet 3
Enmpiv tenplate 0 Enmpiy texplate 0 Enpty tenmlate 1] Empty tenmlate
Enpiv tenmlate 0 Lnpiv tenmlaie 1] Enmtv teninlate 1] Ertiptv tenmlate

12.3 - Save changes

If the user has made some changes and has not selected the Apply icon and wishes to do one of

the following:
e View the beats that have been associated to a particular template
e Exit the screen to see the Significant Events (Next) or the 24-hour Statistical Graphs

(Previous).

The system will then ask if he/she wishes to save the changes.

Morphologies

kug;ﬂ? Save changes?

Yes o |

Important: the user must take into account that changes made on this screen will affect the 24-
hour statistical graphs, the significant events already calculated and the heart rate variability.
Therefore, the user must be very careful with any modifications. We suggest that changes be
made in the order of appearance of these screens: first Morphologies, then Morphology
Categories and finally Significant Events.
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13 - MORPHOLOGY CATEGORIES

Features

It shows a detail of each one of the beats that formed a particular morphology.

Displays the eight seconds in which the selected beat can be found.

Accessing the screen

From the Arrhythmia Morphologies screen

Pt

ISP 05 o R O (PN O
BN 1SS S O 1 O 0 B B W
I DI P P P N 5 1O N O IO 1O PN B0 B O
I DN I [ O S0 O I O O % P

I[N [ IO IO [ [ (G N Y [N WY O I I IO O
_—

13.1 — Beats

For each screen, a maximum of 102 beats (17 columns and 6 rows) will be displayed. The system
will indicate the following:

Channel corresponding to the beats.
Label for this category.

Label page

Current channel C*rrent /‘ Total

Eile

e
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Eight-seconds ECG strips

Six 8-seconds strips (one for each row) are displayed on the left side of the screen. This is where
the selected beat will be graphed. When accessing the screen, the first eight seconds of the first
beats for each row will be graphed by default.

/ Red circle: Current beat

Eight-seconds ECG ¢ S i T R e
strips that contain the

current beat. JMWM

— Current beat

%

i

F

L

L

T

13.2 - Changing the current beat

To change the current beat, click on the desired beat or use the arrows on the keyboard.

< Goes back a beat within the row.

- Goes forward one beat within the row.
V' Goes down one beat within the column.
N Goes up one beat within the column.
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The 8-seconds ECG strip graph in the left will also change as the user moves from beat to beat.
Change the current beats page

If one of the categories contains more than 102 beats, the Next icon will be activated.

This icon allows the user to move forward through all the pages of the category. Once the Next
icon is selected, the Previous icon will be activated to allow the user to return to the previous

pages if necessary.

There are three ways of making a selection: Single, Row and All. The first selects a single beat
and is the default mode. The second mode selects a complete row. The third one Selects all beats
in the page.

Selection Modes

Demo Patient - 123456700
Jingle

I

SR IR AN AR
S o 3 T P N W
e
SRS Y TP IO DN [P TN 50 O[OV IO S Y O O D
AR N (55 Iy [ S5 S 1O P 5 O S WY O O O B

(R I SN S IO 1 P S Y 1SS N SO Y [N S SO OO O B
S

In this case, the 8-second ECG strips to the left of the screen will not be modified.
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13.3 — Detailed view of the beat

By double-clicking on a beat, the user will be able to see the selected beat in detail. The beat will
be pointed by a red arrow.

Red Arrow that indicates the current
beat in the morphologies category

See ECG Strips

Sirdp Lahel No label

UM

AR A AILU R AR NAARRRARRALALS

To go back to the Morphology Categories screen press the Previous button.

13.4 — Changing the beat label

The user can change the label for a beat or for a complete row depending on which mode is
selected. To make the change the user should select one of the following four icons that appear on
the toolbar:

Single B

Wentricular

Supraventricular
Arifact

Depending on which icon is selected, the colors are:

Black, if Normal is selected.
Red, if VE is selected.

Blue, if SVE is selected.
Yellow, if artifact is selected.
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Next, a screen showing beats pertaining to a Normal template on which the following
modifications were made is displayed below:

In the selection mode Row the complete row was changed from Normal to SVE.
In the selection mode Beat two beats were modified: the first from Normal to artifact and the
second from Normal to VE.

Demo Patient - 123456700

T bear
L LLLLLLOL L

e VE: Red

e A DY SO O U O D O 0 U OOV O 0 O O DY D BN
e Normal
NN P .

PSR Y O N IO S O T IO O O O O O Y
A B DO O N D Y B R S DY B O B DR DR B O §

S P DA . SVE: Blue

ISR R 20 O T T IO O IO O O 8
b

Save changes

If the user has made any changes on this screen, when exiting, using the Previous or Exit icons,
the program will prompt the user to save the changes made.

If the user selects “Yes” the system will update the corresponding files and the totals next to each
template in the “Arrhythmia Morphologies” screen. If the user selects “No” then no modifications
will be made.
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14 — SIGNIFICANT EVENTS

Features

It enables a quick identification of the significant events and the amount of each type of event.
Accessing the screen

e From the Morphologies screen, clicking on Next button
e By clicking on the Significant Events button.

Significant Events organization

The Significant Events are organized in 5 sections, with four subsections each. Most of the names
of the sections and subsections are self-explanatory:

o Ventricular Events
0 Ventricular Ectopic
0 V — Tach and Couplets
0 Bigeminy V
o Trigeminy V

e Supraventricular Events
0 Supraventriculr Ectopic
0 SV Tachycardia and Couplets
o0 Bigeminy SV
o Trigeminy SV

e Pause, Apnea, SV Events
o Pause
o0 Apnea
0 ST-Segment+ (ECG with the maximum positive ST deviation)
0 ST-Segment- (ECG with the maximum negative ST deviation)

e HR Events
0 Maximum HR
0 Minimum HR
o0 HR Higher than limit (the limit is set up in the configuration menu)
0 HR Lower than limit (the limit is set up in the configuration menu)

e Pacer Events

Pacer Capture (Pacemaker spike detected and beat detected)

0 Capture Failure (Pacemaker spike detected and beat not detected)
o Oversensing

0 Undersensing

o

The Significan Events screen looks like the following:
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Paciente Demo - 123456700

Significant Events
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SV _Tach and Couplets
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The user can enter any of the sections by clicking on the corresponding tab,

00:02:30
_! Bigeminy SV 0 00:45:04 Trigeminy SV 7

like the

supraventricular events one. The user can enter any of the subsections by clicking on it. The

screen will be as follows:
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The user will be able to access
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any of the ECG strips on screen by double clicking on it.
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15 — SIGNIFICANT EVENTS EDITOR
Features
e It shows in detail each one of the events detected by the system.
e It enables the rejection of those events where the user does not agree with the events
detected by the system.
Accessing the screen

From the Significant Events screen.

The Significant Events edition can be performed in two different ways, and the procedure depends
on the type of event to deal with.

Ventricular and Supraventricular Events edition

Ventricular and Supraventricular Events are edited by reclassifying the beats that generate them.
For example, being a Ventricular Couplet, a sequence of two consecutive ventricular ectopic beats,
to delete a V-Couplet from the classification, we should change, at least, the classification of one
of these two beats. This can be done in two different ways:

e From the Significant Events Edition screen, which shows many different events of the same
nature (see the figure above). On this screen, the user can:

0 Select one or several events and click on the Reclassify Event button. This
procedure will open a pop-down menu from which the user can select the new
classification for the selected events.

Tip for multiple events selection: To select a single event, the user simply has to
click on it: To select the second, third, ..., the user has to hold the Control key
pressed and click on them, one by one.

0 Click on the Reclassify Page button. In this way, all events on screen will be
selected and the same menu of above will appear for beats reclassification.

0 Click on the Reclassify All button. In this way, all events of this kind are reclassified
with the same procedure as stated above.

e From the ECG strip itself (which is accessed by double clicking on any of the events on the
Significant Events Edition screen). The corresponding event is opened and the user can
reclassify anyone or all of the beats that form the event.

NOTE: Performing the reclassification from the Significant Events Edition screen is very fast and
easy. On the other hand, in multiple-beats events (like couplets, triplets, bigeminy and
tachycardia) all beats that form that event receive the same classification. This might not apply to
certain cases, in which the reclassification has to be done from the ECG strip itself, beat by beat.

Pause, Apnea, ST, HR and Pacer Events edition

e Pause, Apnea, ST, HR and Pacer Events are edited only from the Significant Events Edition
screen. On this screen, the user can:

0 Select one or several events and click on the Reject Event button. This procedure
will discard the selected events from this classification.
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Tip for multiple events selection: To select a single event, the user simply has to
click on it: To select the second, third, ..., the user has to hold the Control key
pressed and click on them, one by one.

o0 Click on the Reject Page button. In this way, all events on screen will be discarded
from this classification.

o0 Click on the Reject All button. In this way, all events of this kind are discarded.
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16 — HEART RATE VARIABILITY

This system provides all the parameters required for analysis of the Heart Rate Variability as
suggested by the European Society of Cardiology and the North American Society of Pacing and
Electrophysiolosy and published in the American Heart Association — AHA magazine “Circulation
1996:93:1043-1065" — Heart Rate Variability, Standards of Measurement, Physiology
Interpretation and Clinical Use.

Accessing the Screen

To access the screen press the “Modules” button and then select HRV.

Trend | Full . Movphal. .3is.=_'.1_1.1'1"1-:a.t1£ | Heoutly | .Elet.a._i_nr:d. Frint | I-.-I-:uiﬁle-s”
I:Tfllﬁﬁ Disclosare Ervents Table Strips Mem

Sl Sl

16.1 — Time domain analysis

The figure below illustrates the type of graph the user will see when entering the Heart Rate
Variability screen. It consists of a histogram representing the time domain analysis of heart rate
variations of the patient.

3000
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616 185 382 178

The time domain analysis of the HRV is based on statistical methods. A series of RR intervals
(distance from two R wave peaks) is obtained from the ECG recording. From these, only those
intervals related to “normal auricular beats” will be taken into account.
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o3

A series of parameters are calculated based on these RR intervals. These parameters are used to
compare the different patient conditions, such as resting, sleeping, walking, and others with the
purpose of evaluating the activity of the autonomous nervous system.

The parameters that the system provides are the following:

SDNN [msec} Standard deviation of the normal RR interval series. It is an estimate of the Overall
HRV. Given that the Variance is mathematically equal to the total spectral potential, the SDNN
reflects all the cyclical components responsible for the variability in the recorded period. This
variable is dependent on the length of the recording.

Triangular Index Total number of normal RR intervals, divided by the height of the HRV histogram
of all the normal RR intervals, measured in a discrete scale of 7.8125 miliseconds.
(A-Dimensional) This index, which is a geometric method, is not appropriate for short recordings.
The principal advantage of this method is the relative insensitivity to the analytical quality of the
RR series, due to the robustness to errors in the beat classification. It is an estimate of the overall
HRV.

SDANN [msec] Standard deviation of the averages of the RR intervals in 5-minute segments. It is
an estimate of the long-term components of the HRV. This index is an estimate of the changes of
the HRV due to cycles longer than 5 minutes.

RMSSD [msec} Square root of the mean of the sum of the squares of differences between the

adjacent normal RR intervals. It is an estimate of the short-term components of the HRV. This
index is an estimator of the variations of high frequency or short periods in the HRV.

16.2 — Freguency domain analysis

The frequency analysis is based on applying the Fast Fourier Transform or FFT. The RR signal is
converted to Heart Rate (HR), linearly interpolated and graphed in regular intervals of 0.5 seconds
(2Hz). This way, 288 segments that represent 5-minute HR signals are obtained. Each one of
these segments is multiplied by a Hanning window to correct the frequency run-ins due to signal
truncation.

On the tool bar of the Heart Rate Variability screen the user can observe two buttons that
correspond to the short-term and long-term frequency analysis.

Galix Holter Analyzer — WinTer Operation Manual 61



Short term Heart Rate Variability — STHRV

Clicking on the icon below, the program will display the short term frequency domain analysis.

Short

Term
Wrad

The screen that is shown below corresponds to a spectral density analysis (Power Spectral Density
— PSD) of the 5-minute segments described earlier. The following parameters are calculated for
each of these segments.

Total Power [msec2]: Power between the ranges < 0.4 Hz (It is correlated with the RR variance
in the segment)

VLF [msec2]: Power between the ranges < 0.04 Hz

LF [msec2]: Power between the ranges 0.04 — 0.15 Hz

HF [msec2]: Power between the ranges 0.15 — 0.4 Hz
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Spectral Densities

The spectral densities, graphed on the right of this screen, and the central frequencies
corresponding to the peaks present on each of the listed parameters, are not fixed and can vary in
relation to the changes in the autonomous modulation of the cardiac cycle.
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Long Term Heart Rate Variability — LTHRV

Clicking on the icon shown below, the system will display the screen with the long-term frequency
domain analysis.

On the screen shown below there are two graphs.

Spectrum of the 24-hour record of normal RR intervals — Average of all the 5-minute spectrums -
(graph to the right of the screen). This result includes one ultra low frequency or ULF component
also mentioned in the short-term analysis. Parameters calculated over this spectrum are the
following:

Total Power [msec?]: Power between the ranges < 0.4 Hz

ULF [msec?]: Power between the ranges < 0.003 Hz

VLF [msec?]: Power between the ranges 0.003 — 0.04 Hz

LF [msec?]: Power between the ranges 0.04 — 0.15 Hz

HF [msec®]: Power between the ranges 0.15 — 0.4 Hz

ALFA: slope of the linear interpolation of the specter in logarithmic scale in the < 0.4 Hz range.
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Lorenz Graphic

To watch Lorenz graphic press the following button:

ﬁ Lorenz Plot @

2000
Duration
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Interval
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] 500 1000 1500 2000
1865 097% Ri. Ri+1 [ms] interval duration
E uit Save Erint

Spectrum on logarithmic scale (graph on the right of the screen). The slope of the spectral curve
on logarithmic scale is another of the available parameters. This one is derived from the 1/f
(infinity symbol) that represents the 24-hour PSD and is associated with non-linear phenomena
present in biological systems, but there is not enough information available on this subject.

The system calculates each graph averaging the 288 spectrums previously obtained.
Summary and Recommendations for the interpretation of the HRV frequency domain analysis
Vagal activity is responsible for HF. There are controversies with respect to the LF components,

some studies suggest that the LF (expressed in normalized units) is a quantitative marker of the
vagal and sympathetic modulations, and thus, some scientists consider the coefficient LF/HF as a
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mirror of the balance between the sympathetic and parasympathetic systems. The interpretations
of the low frequency components, VLF and ULF have not been completely figured out.

Clinical Utility of HRV

Even though, HRV has been the subject of numerous clinical studies, only a general consensus
was reached on the clinical utility of HRV in two scenarios. A decrease in HRV can be used as a
risk predictor after an Acute Myocardial Infarct, and as an early warning signal for diabetic
neuropathy.

Risk Assessment after Acute Myocardial Infarct (AMI)

The observation that in patients with AMI, the absence of respiratory arrhythmias is associated
with an increase in intra-hospital mortality rate represents the first of a long series of reports that
have demonstrated the prognostic value of the HRV for the identification of high-risk patients.

Decrease in HRV is a powerful predictor of mortality and arrrhythmogenic complications, such as,
Sustained Sympathetic Ventricular Tachycardia, in patients after a myocardial infarction. The
predictive value of the HRV is independent of other factors established for the stratification of
post-infarct risk, such as, decrease in left ventricle ejection fraction, increase in ventricular ectopic
activity and presence of late potentials. For the prediction of any cause of mortality, the value of
the HRV is similar to the left ventricle ejection fraction. Nevertheless, the HRV is superior in
predicting the arrhythmogenic events, such as sudden death and ventricular tachycardia.

- Recommendations

Summary and recommendations for the interpretation of the predictive value of decreased HRV
after Acute Myocardial Infarction.

The following should be observed when assessing the prognostic value of HRV in clinical studies
that include survivors of an Acute Myocardial Infarction.

Decreased HRV is a predictor of mortality and arrhythmogenic complications independent from
other risk factors. There is a general consensus that the HRV should be measured a week after
the infarct episode. Although the short term HRV provides prognosis information, the HRV
measured in 24-hour record is a stronger predictor. The short term HRV can be utilized for an
initial assessment of AMI survivors.

For prognosis purposes, there is no better measure than the time domain HRV statistic that
calculates the total HRV (SDNN or the Triangular index). Some other measures, for example, the
ULF spectral density over the 24-hour record, is also useful. A high risk group should be chosen in
conjunction with the following variables: SDNN < 50 or a Triangular index < 15. Even, if the
predictive value of HRV by itself is modest, it is the most important, and the combination with
other risk factors will provide a better diagnosis.

Assessment of Diabetic Neuropathy

Autonomic neuropathy, as a complication of diabetes Mellitus, is characterized by an extensive
and early neuronal degeneration of the small nerve fibers of both the sympathetic and
parasympathetic tract. The clinical manifestations are functional disparity and include postural
hypotension, persistent tachycardia, gastroenteritis and others. Once the clinical manifestations of
the autonomic diabetic neuropathy (AND) take over, the estimated mortality rate after 5 years is
50%. Therefore, the early detection of the autonomic dysfunction is important for risk
stratification and subsequent treatment.

For patients that present NAD real or suspect, there are three HRV measurements from which to
choose:
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Simple measurement methods of RR intervals in bed.

Time domain measurements over long-term recordings which are more sensitive and reproducible
than the short-term recordings.

Frequency domain analysis performed under short-term stationary conditions, which is useful for
the separation of the sympathetic and parasympathetic components.

Long-term measurements in the time domain

The HRV calculated from a 24-hour Holter recording is more sensitive than the HRV calculations
performed on a resting patient test, such as, the Valsalva maneuver, the orthostatic test, deep
breathing test, for the detection of AND. The most frequently used method is the NN50 count and
the SDSD. When the NN50 is used with a confidence interval of less than 95% for total counts in
the range of 500 to 2000, depending on the patient’s age, approximately half of the patients with
diabetes demonstrated abnormally low count values during a 24-hour period. Furthermore, there
is a strong correlation between the percent of patients with abnormal counts, and the extent of
the autonomic neuropathy determined by conventional methods.

In spite of the growing sensibility, these methods of 24 hours, are strongly correlated with other
established measurements of HRV, and have demonstrated reproducible results. Similar to the
survival of AMI, the patients with AND, are also predisposed to sudden death, but the verdict is
still out on whether or not the HRV has a prognostic value for diabetics.

Frequency Domain Measurements
The following abnormalities in the frequency analysis of HRV are associated with AND:

1 — Decrease in the spectral power density in all frequency bandwidths.

2 — Lack of LF increase when patient stands up, which is a reflection of the imbalance in
the

Sympathetic response or decreased sensitivity to baroreflex.

3 — Abnormal reduction of the total power density, without changes in the LF/HF coefficient

4 — A slide of the central LF frequency to the left.
In patients with severe neuropathies resting in supine position the power spectrum presents very
low amplitudes in all spectral components making it difficult to identify the signal from the noise.
In these cases it is advisable to carry out the tests with the patients in standing position.

Future
Investigations connecting changes to the HRV to different cardiopathy and other systemic illness
appear every day. This work is based on information prior to 1996, thus, it is advisable to consult

more recent documentation as well.

To exit this screen, the user can click on any button on the toolbar,

Galix Holter Analyzer — WinTer Operation Manual 66



17 — Hourly Table
Features:
It displays a statistical table, hour by hour, of the complete study.

Screen access:

From the “Significant Events” screen, or clicking on the Hourly Table button.

Each cell shows the value/quantity for the corresponding parameter within a specific hour of the
study. As it can be seen, a cell highlighted in a light color indicates a minimum value, while a dark
color will highlight a maximum value cell.

r Paciente Demo - 123456700 Hourly Table
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Open the ECG in a certain one-hour period

The user can instantly visualize the ECG corresponding to any one-hour period in the table; to do
it, simply click on the one-hour period you want to open.
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The following screen will appear:

Paciente Demo - 123456700 See ECG Strips =

. Sawve Strip  Strip  Print ECG Morphol Bipnificant Howly  Ratained Print NModales
3 ] L - dul
.

strip Spiles ics Events Tabl= Strips Menu

v N T i o N W e g e

GOSN ) 03:00:00  Dayl

Current time

Bar Graph

When we click on any of the parameters in the table, the lower part of the screen will display a
bar graph corresponding to the selected classification (e.g.: Beats, VE, SVE, ST C1)

X Axis: Time — Y Axis: Values of the selected parameter

Pacemaker Mode Hourly Table

In case the study was performed to a patient with the GBI-3SM Holter Monitor in Pacemaker
Mode, we will have the possibility to access a special Pacemaker table, by clicking on the PM Table
button:
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The Hourly Table will change to the following format:

Hora FC Latidos P P [2a] Falla de Captura Sobresensado Subsensado

o 73 4657 0 0.0 0 0 0

s 73 4439 0 0.0 0 0 0

T 71 4292 21 043 0 0 0

e 69 4133 i 0.0 0 0 0

L0 63 4159 0 0.0 0 0 0

el 70 4220 0 0.00 0 0 0

Sl 76 2262 0 0.0 0 0 0
Totales 72 23228 21 007 ] ] 1]

To go back to the conventional Hourly Table, click on the Standard Table button.
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18 — RETAINED STRIPS
Features:
It displays all retained ECG strips, and allows their edition.

Screen access:

e From the “Significant Events” screen
e By clicking on the Hourly Table button.

If we click on the Hourly Table button and there are no strips retained, the following message
appears:

There is no retained strips

= =

All the 8-seconds ECG strips that have been retained in the course of the 24-hour analysis can be
visualized and reviewed.

A maximum of 32 eight-second ECG strips in chronological order can be stored. These strips can
be accepted or rejected individually or all together.

The 25mm/sec ECG strips retained may be visualized in screen by clicking twice on the left button
of the mouse.

All the remaining ECG strips may be printed later by selecting the corresponding option in the
printing menu.

Demo Patient - 123456700

Retained Strips
wrly | Betsined | Prnt | priao
bl

Strips Mema
— ¢ " 's
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110:04;28)
SV Couplets
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19 — PRINTING REPORTS
Features
Identification of the reports to be printed.
Screen access
e From the Hourly Table screen, by clicking on the Next button (if strips have not been
saved)
e From the Retained Strips screen, by clicking on the Next button (if strips have been saved)

e By clicking on the Print Menu button

Through the Holter Configuration selections, the user chooses which reports are going to be
printed by default (see “Holter Configuration” screen).

~Print Reports

r Hulter RBPI]“ Sll]ll]llﬂ]’!’ Conchisions
¥ Detail E!

[T 24-Hour Statistic Graphics.

Full
Disclosure

Channel [I” = [1 =] Hours per
page

{ SelectHours )
I~ Morphologies]

[T Hourly Tahle

-

[T Retained ECG sivips

[T Hisiogram and Long Term HR.V.
[T Cascade Speciral Array 1.3.PEE

1:' atient
Drata

E =

Cancel

The chosen reports are marked in the box next to each option. These options can be temporarily
modified, but the selections will always revert back to the default options when re-entering this
screen.

To make permanent changes on this screen the user should access the second folder of the
“Holter Configuration” screen from the “Main Menu,” and select the Reports option where the
desired selections may be chosen.
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Once the user has included all the desired pages in the final report, the Print icon should then be
selected. To exit this screen without printing, simply select Cancel and the system will go back to

the previous screen.

When selecting the “Conclusions” icon in the upper portion of this screen, the user will be able to
enter conclusions for the study performed. The following screen will appear:

#5 Conclusions

Save Cancel

H

If the “Automatic Conclusion” option in the “Physician Configuration” screen is selected, the
program will automatically write some lines in the conclusion’s field. Otherwise, the screen will be

blank.
Report Print Preview

The View button allows the Holter Report Summary print preview and its edition

After clicking on it, the report preview will appear:
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Date:  11/7/2008 Test Institution ECG
Starttime:  00:00 Holter

TE: / E-Mail Report
Patient: Fatient, Demo ID: 123436700 D.OB.:  110M1971
Address: 24 Smith Av. Age: 37 Height: 1.71
Phone #  4865-1097 E-mail: sex: M Weight75
Medications:
Indications:
Referred by: Physician:  Test Physician

Heart Rate VE
Average HR 33 I VE's Total 101
Min. HR (4 Beats) 56 at 06:10:29 Pairz Total 1
Max. HR (4 Beats) 116 at 04:58:00 . V-Run Total 0 Sairs Tosm
Hourky HR Kin. 80 at 08:00:00 VE'= per 1000 2
Hourly HR Mazx. 88 at 04:00:00 V-Run Min HR at
Total Beats 42169 S V-Run Max HR at
Minutes Analyzed 506 ' Longe=t V-Run 0 at
SVE ST-Segment
SWVE Total 235 CH-1 Total 5T Minutez 0
SW-Hun Total 2 CH-2 Total ST Minutes 1
SWE'z per 1000 ] CH-3 Total ST Minutes 1
SW-Run Min HR 113 at  00:36:01 Longest ST-segmentev. 1 at  00:02:43
Max SV-Run HR 136 at  02:55:13 Max ST Depression 275 at  00:02:43
Longest SV-Run 1 at 00:36:01 o=
Longest Sv-Taq
FLR Hisdogram
H.R.V. Conduction QT
SONN 616 -'<==! _ ! _;:":"""‘“Il I Pauses = 2.5 Sec. 1 [\

By means of the scroll bar on the right, the whole preliminary report can be viewed.

The lower part of the report contains the details and the conclusions. Those details are a series of
data that are already included in different parts of the report, and, here, they are summarized.
This details section can be ommited by de-checking this option from the Print Menu. In this case,
all the lower part of the report is left for conclusions printing, which are entered manually by the

operator.

Any of the data in the report preview can be edited by double clicking on it, by means of the

following windows: If it is a numeric value, the user will be able to enter the new one.
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If the parameter has an associated time of occurrence, the window to enter it will be the

following:
BEdit
Max. HR (4 Beats) | 118
at | 04:56:00
Aocept Eraze | Cancel

By pressing the Erase button, both edition boxes will be cleared.

The patient personal data can be modified by clicking on the Patient Data button, in the Print
Menu.

The following screen will appear:

Patrent Data Editor

o |123455?EID

First Name ]Demn

bt Ristiris ]Patient

Address |24 Smith Av.

Phone #  |4865-1097

p.0.5. |01/10/1971

Weight  |184
Height |7 4"

Sex |M :'i
E-mail ]

Cancel l

NOTE: The Institution data CANNOT BE MODIFIED FROM THIS MENU.
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Full-Disclosure Printing

If the “Full Disclosure” box is selected, the user can select to print 1 or 2 hours per page of ECG
signal. Thus, for a 24-hour study 24 or 12 pages can be printed respectively.

The user can also select the number of hours to be printed as shown in the following figure. In
order to do this, the user should select the “Hours” button and then click on each of the hours
he/she wishes to print. As the selection continues, the hours selected will remain “highlighted”
indicating that they have been selected. To de-select an hour press its corresponding icon once

more. Each hour will be printed on a different page.

Note:

Selected hours

[+ Holier Report Summary
¥ Detail

[T 24-Hour Statistic Graphics.

Full
Disclosure
Channel |1_' j r_fj Hours per
page
Select Hours ;1

v

[T Morphologies
[T Hourly Table
[T Retained ECG sivips

[T Histogram and Long Term HR.V.

[T Cascade Speciral Arvay [P

Patient
Data

Witnar.

For good quality Full-Disclosure printing, make sure that the printer graphic properties

—Select Hours

-
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1E:00

.
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o
e

i
2200

S

ao:no

—

]

01:00

i

04:00
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e
iy

05:00

Cancel

e x

have the option “Use Raster graphics” instead of “Use vector graphics” selected.
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20 — RETRIEVE STORED PATIENT INFORMATION
Features
¢ It enables modification of the patient’s information.
e |t allows to review the patients analyzed and stored in Summary or Complete format.

e |t displays Retained patients.

Accessing the screen

From the Main Menu, pressing on the “Open” icon located in the toolbar.

Open Patient
Holter | Retamned VLP

Patient Information

123456700 =

Optional Data

Address 24 Smith Av. Phone #

D.0.B. /10/1971 £ ] Sex

Height 504" E-mail

4865-1097
" Female @ Male

| Referred Physician Indication | Medication Ba
y

Date | Start time | Hours

07/11/2002  00:00
07/11/2008 00:00
11/07/2008 0830

9
9
9

Test Physician
Test Physician
Test Physician

Not Baclkuped
Not Backuped
Not Backuped

Erase ) | Reduce Study

20.1 — Store patient files

View stored study

There are three ways of storing patient files:

In Summary form: The user chooses to save only the files necessary to generate printed reports.
These files allow the user to view, but not modify, the information. The advantage of this storage
system is that the patient files take up to 600 Kbytes, assuming the operator has stored 32 eight-
second strips. The disadvantage of this storage system is that once stored in this way the data
cannot be modified.
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In Complete form: The user chooses to save all the files generated by the Holter analyzer system
together with the 24-hour ECG signal. The advantage of this system is that the user can modify
data, conclusions and study reports. The disadvantage of this format is that each patient study
takes at least 34 Mbytes on the hard disk.

Patient Retained: The 24-hour ECG signal for this patient has been decompressed, and stored for
future analysis.

Patient Information

Patient files are organized by identification number, in ascending order. If a particular patient’s
last name is repeated, the list of last names will show it only once, but in the list of first names
those that share a last name will be shown one by one.

Searching for a particular patient

To find a particular patient, the user can enter the identification number and the system will
search the database to see if it can find a match.

For example: In the following figure the user has only entered the number “12”, and the system
shows the first patient starting with that number and the other in ascending order.

1123456700

The user can also click on the pop down arrow shown below and select the patient that he/she is
looking for.

» Arrow that unfold all the
234567 >
123456700 Lt} ID” s found in the Database

20535145
30333617
123456700

123456789

Another method consists of searching by the patient’s first and last name.

The lower part of the screen shows all the studies performed on a particular patient, a maximum

of 6 stored in the database.
Current study
Diate | Start time ] Hours ] Referred by ] Physician Indications Medications ¢
09252002 0000 Dioe John |
044142008 0000 Dioe John
1240442007 0000 Dioe John
09/16/20028 000 Dioe John
09/28,/2008 0000 Doe John
1041442008 16:05

=R - R R R

Dioe John

Erase ’ | Reduce Study ’ | View stored stuly ’ | Re_l:_url:u:essl

Icons that indicate if the current study can be modified or not.

Patient stored in complete format: If when selecting one of the current patient’s studies, the “View
stored studies” and “Reprocess” icons are activated, then this particular patient study was stored
in complete form and thus can be modified and reprocessed.
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Important: If the user decides to reprocess a stored study the analysis, corrections and diagnosis
will be eliminated. It is like processing the ECG study for the first time.

Patient file stored in summary format: If, when selecting a particular study, only the “View stored
study” icon is activated, then the patient study has been saved in summary form, and thus this
study can be viewed, but not modified.

Reducing the filesize of a study stored in complete format (changing to summary format)

To reduce the size of a study, click on the "Reduce Study" button; the study will, then, be stored
in summary format.

20.2 — Study selection

To select a particular study the user should click on the study.
View studies retained

If there are retained studies, these can be viewed by selecting the “View Retained” icon in the
toolbar.

The program will then search through the retained patients and display them on the screen. The
“View stored studies” and “Reprocess” icons will no longer be available. The “Process” icon will be
available as it is the only function that can be performed.

Selected icon

Open Patient

Patient Information

123456700 .| Last Name _ First Name [3ei -

Optional Data

Address 2555 Collins Ave. Phone # 305-534-5905
D.OB. 1/10/1971 Age Sex © Female & Male

Date Referred b Physician Indications Medications
10/22/2008 B Doe John

)

Processes the study of
the retained patient
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21 — ERASE PATIENTS

The user can erase a patient’s record and all the reports belonging to that patient by selecting the
“Open” option (Open Patient) in the Main Menu and clicking on the “Erase” button (bottom left

part of the screen).

The program prompts the user to confirm the deletion of the patient’s records. The following
screen will appear.

Are you sure you want to delete study performed on 10507 /2008
comesponding to patient: Demo, Patient.

Warning: To delete study all ECG data will be lost

Fa " Ty
Yes i | Mo ]
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22 — STORE PATIENT INFORMATION

Features

Enables to download the patient information without analyzing it.
Accessing the screen

From the toolbar on the Main Menu, select the “Retain” icon.

Retain

This function is useful when the user wishes to download and decompress the files from a
“memory card” to the hard disk.

e —
Retain Patient

Patient Information

Date 110/26/2008  ~

Optional Data

Address 2555 Collins Ave. Fhone # 305-534-5905
D.0.B. 1/10/1971 Age Sex ¢ Female & Male

Height : Weight

Indications

Medications

In this case the signal will be decompressed and stored together with the patient information until
the user decides to perform the analysis. This is the same screen accessed when connecting a
memory card or when analyzing a new patient. Once all the data is entered, the user should select

the “Next” icon:

-
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The system will store the study and then show the following message:

Successful data decompression

:T_Accgp_»t ‘-I

To exit the screen

To exit this screen, select the “Close” icon and the program will return to the Main Menu.
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23 — MORE THAN 24-HOURS RECORDING

In case more than 24 hours have been recorded with the Galix GBI-3SM Holter Recorder, the
WinTer analysis program will detect automatically this recording length and will introduce the
following changes:

A- Trend Graphics: A new Day button will be placed; it will enable to view the days 1, 2 or 3,
corresponding to the first, second and third recorded day (maximum 72 Hours)

B- Full Disclosure: No difference will be noticed at first sight, but the user will be able to scroll the
signal to the end. The day appears on the top-left part of the screen.

C- Morphologies and Significant Events: In both screens, the events shown will correspond to the
total numbers recorded.

D- Hourly Table: In this case, the table also extends for all the recorded time.

E. Print Menu: When more than 24 hours are recorded, it enables to print the trend graphics and
the hourly table corresponding to the different recorded days.
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24 - WARRANTY

GALIX BIOMEDICAL INSTRUMENTATION
Limited Warranty

GALIX Biomedical Instrumentation provides to the original purchaser the following limited
warranty from date of invoice.

All serialized parts 18 months

Accessories 90 days

GALIX Biomedical Instrumentation warrants each instrument to be free from defects in material
and workmanship. Liability under this warranty covers servicing of the instrument when returned
from the customer’s facility prepaid to the factory. GALIX Biomedical Instrumentation will repair
any component(s) or part(s) that is finds to be defective during the period of this limited
warranty. Should a defect become apparent, the original purchaser shall first notify GALIX
Biomedical Instrumentation of the suspected failure. The instrument should be carefully packaged
and shipped prepaid to:

GALIX BIOMEDICAL INSTRUMENTATION
Service Department

2555 Collins Avenue, Suite C-5

Miami Beach, FL 33140, U.S.A.

Tel.: (305) 534-5905 Fax: (305) 534-8222

Your instrument will be repaired in the shortest possible time and returned by the same shipping
method as received by the factory.

This limited warranty is void if the instrument has been damaged by accident, misuse, negligence,
act of God, or if the instrument has been serviced or modified by any person not authorized by
GALIX Biomedical Instrumentation.

Equipment distributed by GALIX Biomedical Instrumentation such as, but not limited to personal
computers and printers will carry the original equipment manufacturer’s warranty and will not be
warranted by GALIX Biomedical Instrumentation.

This limited warranty contains the entire obligation of GALIX Biomedical Instrumentation and no
other warranties expressed, implied or statutory are given. No representative or employee of
GALIX Biomedical Instrumentation is authorized to assume any further liability, or grant any
further warranties except as set herein.

GALIX BIOMEDICAL INSTRUMENTATION
2555 Collins Avenue, Suite C-5

Miami Beach, FL 33140, U.S.A.

Tel.: (305) 534-5905 Fax: (305) 534-8222

E-mail: info@galix-gbi.com
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