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Intellewave, Inc. assumes no responsibility for any injury to anyone, or for any illegal or improper use of the 
product, that may result from failure to use this product in accordance with the instructions, cautions, warn-
ings, or statement of intended use published in this manual.

FCAUTION:  U.S. Federal law restricts this device to sale by or on the order of a physician.
FCAUTION: Use the IntellewaveTM system under the direction of a physician. All users should read and 
understand the manual before use.

FCAUTION: The Intellewave HRV 1.4 is intended for use for testing of Heart Rate Variability (HRV) mea-
surements based on RR interval variability and Blood Pressure Analysis. The Intellewave HRV 1.4 does not 
make a diagnosis or indicate by itself any disease state exists.

This product is designed to perform in conformity with the description thereof contained in this manual and 
accompanying labels and inserts, when assembled, operated, maintained and repaired in accordance with the 
instructions provided. A defective product should not be used.

Parts that are broken, plainly worn, missing or incomplete, distorted or contaminated should be replaced 
immediately. Should any repair or replacement become necessary, we recommend that service be performed 
at the nearest approved service center. The user of the product shall have the sole responsibility for any 
malfunction, which results from improper use, faulty maintenance, improper repair, damage or alteration by 
anyone other than Intellewave, Inc. or their authorized service personnel.

Use of accessories other than those purchased from Intellewave or an authorized dealer or
distributor may compromise product performance and void Intellewave warranty.
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USER RESPONSIBILITY

a The Intellewave HRV 1.4 is intended for use for testing of Heart Rate Variability (HRV) measure-
ments based on RR interval variability and Blood Pressure Analysis. The Intellewave HRV 1.4 does not make 
a diagnosis or indicate by itself any disease state exists.
a The intended user is a trained medical professional and should have basic PC operational skills.
a Physician is using IW HRV1.4 system simultaneous measuring of R-R intervals, ECG and Blood Pres-
sure data in real-time during any testing procedure.
a The operator of this device should read and thoroughly understand the content of the manual before 
use.
a  This product is designed to perform in conformity with the description thereof contained in this 
manual and accompanying labels and inserts, when assembled, operated, maintained and repaired in accor-
dance with the instructions provided. A defective product should not be used.
 Parts that are broken, plainly worn, missing or incomplete, distorted or contaminated should be re-
placed immediately.
a Use of accessories other than those purchased from Intellewave or an authorized distributor may 
compromise product performance and void Intellewave warranty.
 Intellewave HRV 1.4 is intended for use only with Windows Professional OS  7, 8.1, 10.)

LIMITATIONS

- The system should not be used for patients under 14 years old.
- The system is not effective for pacemaker patients.
- The system may not be effective for patients with paroxysmal atrial fibrillations and multiple prema-
ture beats registered during testing.
- Erratic and/or non-rhythmic heartbeats and/or excessive electromagnetic noise may cause inaccurate 
results.
- Use of the system during fibrillation will result in artifacts affecting accuracy of HRV measurements.
- The patient should refrain from eating for two hours prior to examination and avoid smoking, taking 
insulin, stimulants (tea, coffee) or over-the-counter Medications for the results to be valid.
- The patient should not exercise for at least 12 hours before the test.
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CONTRAINDICATIONS AND RISKS
x Decision on whether to administe
r any of the Heart Rate Variability test modalities (Orthotest, Valsalva test, and Real-Time test) can be made 
by physicians only.
x The Valsalva test (consisting of Normal Breathing period, Valsalva maneuver, Deep Breathing period) 
is used to reveal changes in HRV caused by transition from normal breathing to deep breathing. Valsalva 
maneuver is ancillary in this test and is used to increase effectiveness of deep breathing.
x Valsalva maneuver impedes the return of venous blood to the heart and thus should not be performed 
on persons with history of severe coronary heart disease, high blood pressure, very low blood pressure, diz-
ziness, recent heart attack or moderate to severe reduction of blood volume. Due to the risks involved, Val-
salva maneuver should be performed in an environment where emergency equipment is available and readily 
accessible.
STORAGE AND MAINTENANCE
 It is recommended to regularly backup patient data to avoid accidental losses (See Chapter 5, “Using 
the software” for instructions).
 All hardware should be regularly inspected for broken or frayed wires, cuts, or holes etc. Damaged 
hardware or loose snap-fitting may cause interference or loss of signal.
 ENVIRONMENTAL CONDITIONS. Any Intellewave supplied hardware should be stored at a tem-
perature range from 41 °F (5°C) to 113°F (45°C).
WARNINGS
x For best recording results, electrical noise should be minimized by placing the patient away from 
powered electrical equipment or other sources of electromagnetic interference.
x Proper operation of the Corscience device or QRS Card is critical for obtaining high quality HRV 
pattern. Refer to the Manufacturer’s Operator’s Guide for instructions (included in your package).
x Changing patient positions (e.g. supine, upright etc.) during the test when it is not indicated by the 
test protocol may cause artifacts affecting accuracy of HRV measurements.
x Before running a Real-time test go to Power Options in the Control Panel of the computer and change 
Settings to the Plan:
x “Turn off the display” to “Never”, and “Put the computer to sleep “to “Never.”
x Intellewave HRV 1.4 system does not provide or detect pacemaker pulses. Do not rely on the Intelle-
wave HRV 1.4 for Pacemaker patients (during the test) and for arterial fibrillation patients in presence at the 
test.
CLEANING
 PC and all devices must be turn off before start cleaning and can be clean only with a special spray. 
 To clean the PBI QRS-Card/Corscience first fully disconnect from computer. Make sure that no 
liquids can penetrate into the device. Wipe the housing with a soft, moist cloth. Use warm water and surface 
disinfectant only (Incidin® Foam or an equivalent means).

2. PRODUCT DESCRIPTION
NOTICE
INTENDED USE: The Intellewave HRV 1.4 System is intended for measurements of RR intervals variability 
and continuous Blood Pressure. The Intellewave HRV 1.4 does not make a diagnosis or indicate by itself any 
disease state exists.
The Intellewave HRV (Heart Rate Variability) 1.4 System is a computer-based system for simultaneous mea-
suring of R-R intervals, ECG and Blood Pressure data in real-time during any testing procedure. 
Electrical potentials are collected from the patient by an ECG R-Wave Trigger device (for example a PBI QRS 
Card or Corscience ECG Acquisition Device), which then transmits data to the computer for further process-
ing, where Intellewave HRV 1.4 program uses sophisticated algorithms to analyze HRV. Also, Blood Pressure 
data (Systolic/diastolic) collected automatically or manually depends by setting. The results of the analysis are 
presented in a user-friendly interface. The results are stored in the patient database and can be printed after 
test will be complited.
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INTELLEWAVE  FEATURES:

Three testing modalities that trigger specific responses in HRV:

ASSESSMENT: Spectral analysis of R-R interval variability with clusterization of HF and LF components.

ORTOSTATIC TEST (7-8 min): Lying-to-standing test, patient changes position from supine to upright.

-VALSALVA TEST (7-8 min): Normal Breathing period, Valsalva maneuver, Deep Breathing period.

-REAL-TIME QUANTITATIVE HRV AUTOMATIC CALCULATION and immediate presentation of the 
HRV testing results.

ECG GRAPH WITH CALCULATION OF QT INTERVAL AND ST SEGMENT. A compressed ECG tracing 
showing a continuous rhythmographic strip, and visualization of the ECG strip are displayed. User can select 
any section of this strip (i.e. a possible arrhythmic event) and retrieve full ECG readings for in-depth analysis 
of this event. 

CLUSTER ANALYSIS OF HRV: Quantification and visual representation of relationship between High and 
Low Frequency components of R-R interval variability.

POWER SPECTRAL ANALYSIS OF R-R INTERVAL VARIABILITY; calculation of E/I Ratio, Valsalva Ratio, 
30:15 Ratio, and Heart Rate.

RELIABILITY OF AUTOMATIC HRV ASSESSMENT was proved by Bland-Altman analysis with the Mean 
values of -0.07 for HF, and -0.06 for LF, and the Standard Deviation values of 0.92 for HF and 0.93 for LF.

PATIENT DATA MANAGEMENT capability, task selection, import/export of compatible database files.

VISUALIZATION OF TOTAL POWER parameters on Valsalva test page.

3. SYSTEM DESCRIPTION, CONFIGURATION AND INSTALLATION

SYSTEM DESCRIPTION

a) The Intellewave HRV 1.4 System includes:
b) Computer with Windows 7 or 8.1 or 10 OS and pre-installed Intellewave software
c) Protection Key
d) ECG with R-Wave Trigger device:
QRS Card or Corsciense ECG Acquisition devices
Bluetooth (internal/external) USB Adapter for Corsciense ECG device or PBI QRS-card 
Or connect PBI QRS-card through USB cable
e) User’s Guide and CD with Intellewave software
f) Blood pressure monitor (manual or automatic optionally)

Administering Orthostatic test and Valsalva test to the patient takes 7-8 minutes each.

Real-time test (HRV analysis) is optional.

and at the end of each test. Automatic blood pressure measurements are taken continuously during each test 
(optional).



10

ECG electrodes applied on the patient’s chest (see picture 1) collect electrocardiographic signals and trans-
mit them to the computer.. Intellewave software processes ECG data, performs an analysis of R-R variability, 
and presents the results through a user-friendly interface.  Manual blood pressure measurements are taken 
before, and at the end of each test. Automatic blood pressure measurements are taken continuously during 
each test (optional).

     RA - right arm
  LA - left arm
   RL - right leg

LL - left leg

Pic. 1 The electrode placement
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Intellewave sytem 1.4 is avaliable in two configuration:

Wireless connection ( ECG QRS Card made by Pulse Biomedical Inc.)

Setup of optional blood pressure device:
Press Cycle button until Cycle (min) window
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SYSTEM ISTALLATION
Set Up for the QRS Card (USB):
1. To install drivers for a QRS card:
a. Connect the QRS Card by the supplied USB cable to the computer
b. Open System window in the computer
c. Determine the type of the operating system (32 or 64-bit)
d. Determine Windows OS edition: 7 or 8.1, 10 etc.
2. Open Device Manager (in the System window) and find an unknown device in the list of available 
hardware.
3. Select this device and chose option “Update driver” (mouse right-click). The driver location is C:\Pro-
gram Files\IntelleWave\IntelleWave 1.4\ftdi.
4. Ftdi is for 32-bit system, or
5. C:\Program Files\IntelleWave\IntelleWave1.4\
6. ftdiserdrv for 64-bit system.
7. Disregard Microsoft’s warnings and chose option “Install” anyway.
8. After installation is complete, return to the “Device manager” to check if yellow warning mark is 
replaced by an ECG R-Wave device.
9. Right-click on the ECG R-Wave device and select “Properties” in the options list.
10. Start IW program.
Select “Setup”, then “Hardware settings”, then” QRS Card (R-Wave + ECG)”. Click OK.
Set Up for the Corsciense Device
1. Turn on the Corscience device by pressing the power button for 1-2 sec.
2. Hard reset of the Corscience device: Press on power button and keep it pressed for    30-50 sec. until 
beep signal.
3. (Hard reset is required every time a Corscience device memory is paired to another computer because 
Corscience device contains only one pairing value).
4. Power up the Corscience device by pressing the power button for 1-2 sec.
5. Mouse right-click on Bluetooth icon.apetrushy
6. Click on “Add a Device”
7. Highlight and left double-click the icon of Bluetooth input device.
8. Click “Enter the device’s pairing code” Button.
9. Type in 1111 as a pairing code and click “Next” button.
10. Close “Add a device” window.
11. Start IW program.
12. Click “Setup” button and select “Hardware settings”.
13. Check selection “Corscience wireless ECG” and type into the “Serial port” field number of the first 
comport written down in step. 
14. Click “OK” button.
Set Up for the PBI – QRS  Card Blue (Bluetooth connection) Device:
1. Turn on the PBI - Card Blue by pressing the power Button for 1-2 sec.
2. Mouse right-click on Bluetooth icon.
3. Click on “Add a Device”
4. QRS Card BT (Blue Tooth)
5. Pairing without pairing Code
6. Close “Add a device” window.
7. Start IW program.
8. Click “Setup” button and select “Hardware Settings”.
9. Check selection “QRS Card Wireless (R wave + ECG). 
10. Click “OK” button.
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SOFTWARE OVERVIEW
MAIN WINDOW

Main window consists of 6 parts:
1. Main Menu
2. Patient List
3. Command Bar
4. Test List
5. Test Preview Panel
6. Status Bar

In the Main Menu, you can find majority of the Intellewave system commands. Main Menu has the following 
menus: FILE, SEARCH, PATIENT, TEST, REPORTS, SETUP, EXPERT CORRECTION AND HELP.

FILE menu consists of 3 items:

1. Open Database
2. Save Database To...
3. Exit

SEARCH menu includes special features for searching and filtering the Patient Database:

1. Search
2. Find Next
3. Filter
4. Show all patients

PATIENT menu includes commands for basic operations with patient data (See details in Chapter 5, using 
the software):

1. New Patient
2. View patient information (such as name,
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3. Address, phone, etc.)
4. View Results
5. Delete Patient

TEST menu includes commands for basic operations with the tests.

1. New Test
2. Delete Test

REPORTS menu allows to print patients list. By default, it prints information for all patients in the database.

SETUP menu includes following options:

1. Set the Company’s name
2. Hardware Settings
3. Columns
4. Set Doctor Name 

Expert Correction has four options:

1. Send to Expert
2. Check and Receive Automatically
3. Check and Receive Manually
4. Status Report 

HELP has three options:

1. Show /Hide Demo Database
2. About (Intellewave software version, 

Company website and e-mail address)

PATIENT LIST

In the Patient List, you can see all patients with the following information about them:
1. Patient’s order number
2. Last Name
3. First Name
4. Date of the Last Test
5. Additional information

COMMAND BAR

Most frequently used commands are located on the Command Bar:

NEW PATIENT    - add a new patient
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NEW TEST          -start a new test Results 
VIEW RESULTS   -display results for a selected test
DELETE TEST      -delete selected test
DELETE PATIENT -delete selected patient
TEST TYPE         -select test type: Orthotest,
                         Valsalva, Real-Time, (HRV 
                          analysis).
TEST LIST
In the Test List you can see all tests of the selected patient. It consists of 3 columns:
1. Date
2. Test type: Orthotest, Valsalva or Real-Time  
1. (HRV analysis)
2. Comments

NEW PATIENT WINDOW

1. The New Patient window consists basic fields for a new patient:
1. Last Name
2. First Name
3. Age
4. Gender
5. Diagnosis
6. Patient ID
7. Symptoms Checkboxes
8. Buttons OK and Cancel 

TEST PREVIEW PANEL

The Test Preview Panel displays the rhythmographic strip of the selected test for a given patient. 

STATUS BAR

The Status Bar (located at the bottom of the page) displays the total number of patients and the number of 
tests for a selected patient, key serial number, and test type. Key serial number is displayed when the key 
allows a limited number of tests
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TEST WINDOW

1. The Test Window consists of 4 parts:
2. Start and Reset buttons
3. Test Comments Field
4. Rhythmographic strip panel
5. ECG Visualization panel
6. Dynamic Visualization of Arterial BP (optional panel)

Test window during Orthotest when optional BP Monitor is used

Test window during Real-time test (HRV analysis)
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PATIENT INFORMATION

Patient Info window has two pages in this window:
1. General Information page
2. Test Results page

GENERAL INFORMATION PAGE

General Information page contains fields for information about patient, such as:
1. Name
2. Age
3. Gender
4. Diagnosis
5. Patient ID
6. Symptoms Checkboxes
7. Primary address
8. Secondary address
9. Additional Information
10. Phones
11. Three buttons: Save, Reset and Exit buttons

General Information page

TEST RESULTS WINDOW

The Test Results page contains all results obtained from test analysis. It consists of the following sections:

1. Rhythmographic Strip Panel

2. Test Navigation Panel (Date, Time)

3. Command Bar

4. Test Results Panel 
See Chapter 7, Reading the Test Results for more details. 
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START PROGRAM

Double-click the IntelleWave icon  on the desktop, or from the Start Menu select PROGRAMS - > INTELLE-
WAVE -> INTELLEWAVE 1.4 > INTELLEWAVE

EXIT PROGRAM

Close the active window by pressing X button in the upper right-hand corner of the window, or on the Main 
Menu select FILE> EXIT

HELP

To display Demo Database, in the Main Menu, choose HELP-> SHOW DEMO 
DATABASE.

To switch Demo Database to Default Database – click HELP->HIDE DEMO 
DATABASE.
To view the software and manufacturer’s details and contact information, on the 
Main Menu choose HELP¬> ABOUT. To close this window, click on it.

PATIENT DATA OPERATIONS
Add patient
STEP 1
On the Command Bar, click NEW PATIENT button, or in the 
Main Menu choose Patient -> NEW PATIENT, or Press CTRL +N.
STEP 2
The ADD NEW PATIENT window appears. Input Last/First 
Name, age, and diagnosis in the provided fields, then click OK. 
You will see highlighted newly entered name in the Patient list of 
the Main window.
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Delete patient

STEP 1
Select a patient to be deleted in the patient list.

STEP 2
On the command bar, click DELETE PATIENT, or 
in the Main Menu, choose Patient-/DELETE or Press 
CTRL + D 

You will be prompted to confirm the deletion.

VIEW PATIENT INFORMATION

BASIC INFORMATION such as a patient’s first and last name, all tests and comments are displayed in the 
Main window, Patient List. You can also set the program to display additional columns such as Gender, Age, 
and the patient’s ID. 

MORE DETAILED INFORMATION IS DISPLAYED IN THE PATIENT INFORMATION WINDOW.
To view patient’s details, select a patient in the Patient Database, then:
In the Main Menu, choose Patient - > View Patient Info. Select the GENERAL INFORMATION window.
Or in the Command Bar, click VIEW RESULTS. In the Patient’s Information Window, select GENERAL 
INFORMATION. 

Add/Edit patient information

ADD/EDIT MORE DETAILED INFORMATION

 (Last name, First name, Middle name, Age, Gender, 
Referral, Patient ID, Primary and secondary address, 
Phone number(s), and Additional information): 
STEP 1 Bring up the GENERAL INFORMATION 
window (in the Main Menu, choose PATIENT - > 
VIEW PATIENT INFO).
STEP 2 Click into a field to ADD/EDIT information 
by using the keyboard. Switch between fields by using 
the TAB key.
STEP 3 Click the SAVE button in the upper right- hand corner to save changes.
STEP 4 Close the window by clicking the X box or the EXIT button of the window.



20

ADD/EDIT COLUMNS IN THE PATIENT DATABASE

You can add or remove the following columns in the Patient Database: Gender, Age, ID, and Diagnosis. In 
the Main Menu select Setup - > Columns. To add or remove a column select it from the list, make sure the 
check mark next to it appears/disappears. 

SETUP

☑ SET COMPANY’S NAME

☑ SET DOCTOR NAME

HARDWARE SETTINGS

☑ Set up input device

INPUT DEVICE SETTINGS

Check box Corsciense Wireless ECG input device or QRS Card USB/Wireless (R-wave + ECG). Check Use 
Automatic Blood Pressure Input.

Button “Discover” help to find and choose connected device by USB (Corscience or QRS Card)
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COLUMNS

FIND PATIENT

STEP 1 In the Main Menu, choose SEARCH - > SEARCH OR PRESS CTRL + F, the Search window appears.

STEP 2 Enter one or more of the following criteria:      Last name; First 
name; Age; Gender; Last test date; Referral; Patient ID; Additional Infor-
mation.

STEP 3 Choose condition AND or OR if you have entered more than one 
criterion and choose whether you would like to disable partial match by 
checking or unchecking the DISABLE PARTIAL MATCH box.

STEP 4 Click OK to start search, or CLEAR to clear all search fields. To 
cancel search, press CANCEL.
You can view only one patient or the Search is completed.
If more than one patient matches the search criteria, you can view them one by one by choosing SEARCH - > 
FIND Next from the Main Menu, or pressing F3.

FILTER PATIENT DATABASE

Filter Patient Database
STEP 1 In the Main Menu, choose SEARCH - > FILTER, or Press CTRL + ALT + F. The Filter Window
appears.  

STEP 2 Enter one or more of the following criteria: Last name, First name, Age, Gender, Last test date, Refer-
ral, Patient ID, Additional Information.

STEP 3 Choose condition AND or OR if you have entered more than 
one criterion and choose whether you would like to disable partial 
match by checking or unchecking the DISABLE PARTIAL MATCH box. 

STEP 4 Click OK button to start filtering, or CLEAR to clear all the 
fields. To cancel, click CANCEL.
To close the filtered list and view all patients, select SEARCH -> SHOW 
ALL PATIENTS in the Main Menu.
Print Patients List
The patients list displays all the patients in the current database. If the database is filtered, only the filtered list 
will be displayed. It includes First name, Last name, and Last Test Date.
To display the patients list, in the Main Menu, select REPORTS -> PATIENTS. The patient list will appear.
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To zoom in/out, save or print the list, use 
the buttons on the Command Bar on the 
top of the list.
To close the list window, click the EXIT 
button.

EXPERT CORRECTION 
Please see page….

ORTHOTEST AND VALSALVA TEST
START NEW TEST

F CAUTION

F Read all the instructions in the 
Chapter 6 “Administering the Test” before 
you start any test.

STEP 1 Select the t
est type settings on the command bar by choosing Orthotest, Valsalva or Real-Time (HRV analysis) from the 
list.

STEP 2 Add a new patient or activate an existing patient in the patient list. Select the patient in the patient list 
of the main window, by clicking on the patient’s name, or in the MAIN MENU, select SEARCH - > SEARCH, 
type the criteria, such as Last name and click OK. This should display the Patient list and activate the patient.

STEP 3 Click NEW TEST button on the command bar, or In the MAIN MENU select TEST -> NEW TEST, 
Or Press CTRL+T.

START TEST

Patient with electrodes on his chest and cuff of Blood Pressure Monitor has lay down position. The patient 
should be relaxed several minutes  (up to 3 minutes) before test.

Step 1 Click NEW PATIENT and input the personal patient’s data and click OK
The NEW PATIENT’S First /Last Name will be shown in the database and highlighted.

Step 2 Click NEW TEST Button. Shows up confirmation window

Step 3 Click YES – if automatic blood pressure monitor doesn’t setup, shows up BP(Supine) window. Type 
systolic and diastolic blood pressure data. Click OK.
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NOTE 

- Click CANCEL. In this case the Blood Pressure data will not be shown in the Test Results.
Shows up TEST DATA WINDOW

Step 1 Click START button.

Blood Pressure Manual Input

Blood Pressure Automatic Input

After 192 RR intervals the program will show on the screen STAND UP and patient has to be upright and 
keeping standing position up to test will be finished.
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The test will end automatically when the necessary data is collected and shows up the TEST RESULT screen. 
Close the window and return to database screen. In the TEST TYPE bar will be highlighted VALSALVA test 
and Click ON – NEW TEST button.

Step 3 Click YES – if automatic blood pressure monitor doesn’t setup, shows up BP(Supine) window. Type 
systolic and diastolic blood pressure data. Click OK.

Step 1 Click START button.

STEP 1 Click the RESET button in the Test Window;

STEP 2 Close the window.

VALSALVA TEST

The patient has to be sitting, breath normally. 

After 192 RR intervals the program will show on the screen START VALSALVA-MANEUVER and patient 
has to be take a deep breath and hold the breath up to program will be notify – FINISH VALSALVA-MA-
NEUVER. It will take 10-20 seconds.

After program notification START DEEP BREATHING patient will be in sitting position and breathes deeply 
and slowly.

After VALSALVA will be finished shows up TEST RESULTS.

To end the test (Real-Time Test), click END TEST on the command bar. To cancel the test (the collected data 
will be lost), click RESET.
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DELETE TEST

STEP 1 Activate a patient in the Patient Database:
Select the patient in the patient list of the main window, by clicking on the patient’s name, or in the MAIN 
MENU, select SEARCH - > SEARCH, type the criteria, such as Last name and click OK. This should display 
the Patient list and activate the patient.

STEP 2 Select a test to be deleted in the test list.

STEP 3 On the command bar, click DELETE TEST button, or in the main menu select TEST -> DELETE 
TEST, or Press CTRL+D 

STEP 4 Confirm the deletion in the pop-up 
window.

VIEW TEST RESULTS

The test results page appears automatically when the end of the test. To view the test results at any time:

STEP 1 Activate a patient in the Patient Database: Select the patient in the patient list of the main window, by 
clicking on the patient’s name, or in the Main Menu, select SEARCH - > SEARCH, type the criteria, such as 
Last name and click OK. This should display the Patient list and activate the patient.

STEP 2 Click VIEW RESULTS button on the command bar, or in the main menu select PATIENT-> VIEW 
RESULTS, or press SHIFT + V.

STEP 3 The Test Results window will appear.

STEP 1 Bring up the Test Results page as described in the VIEW RESULTS section.

STEP 2 Click TEST COMMENT button on the command bar. The Comments window will appear.

STEP 3 Add, edit or remove text by using the keyboard and click SAVE.

STEP 4 Close the Comments window.
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PRINT TEST RESULTS

STEP 1 Bring up the Test Results page as described in the View 
Results section.

STEP 2 To print details report, click PRINT  button on the bottom 
of the TEST RESULTS PAGES. 
To print short report, click SHORT REPORT button on the bot-
tom of the TEST RESULTS PAGES. In this case skip STEP 3.

STEP 3 Select the result pages you would like to preview/print in 
the pop-up window and click OK.
If you print without previewing, go to step 6.

STEP 4 In the PREVIEW Window, use the buttons on the Command bar on the top of the window to zoom 
or move between preview pages.

J NOTE

J You can also use Save button to save the preview page to a Quick Report file (.qrp), Enhanced Metafile 
(.emf), JPEG file (.jpg). 

STEP 5 Click PRINT button on the command bar on the top of the window.

STEP 6 In the PRINT WINDOW, choose the printer, print range, number of copies, range of pages to be 
printed, adjust any desired settings and click OK. 

DATABASE MANAGEMENT

J NOTE
- All database management functions are executed from the Main Menu, Database submenu.
Demo Database
The Demo Database contains sample patient list with sample test results. To display/hide DEMO DATABASE 
in the Main Menu choose HELP-> SHOW/HIDE DEMO DATABASE.
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The Demo Database is stored as a file in the folder: C:\ProgramFiles\Intelle-
Wave\ IntelleWave1.4\ demo.iwd.
Default Database
After installation, the program has a Default Database with one patient as a 
sample, which will appear in the main window. You can start working with 
this database. If you work with only one database, it is automatically opens 
every time you start the program.
The location of the Default Database is: C:\ProgramFiles\IntelleWave\Intel-
leWave1.4\patients.iwd

Open Database

STEP 1 In the Main Menu, select FILE -> OPEN DATABASE.

STEP 2 Select a folder and the database file: 

J NOTE

- Default database files are stored in the folder C:\ProgramFiles\IntelleWave\Intellewave 1.4\ patients.iwd.
STEP 3 Click OPEN.

J NOTE

 The program remembers the location of the database and next time user opens the program it will automati-
cally open this database.
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SAVE DATABASE

All changes in a Database are saved automatically.

STEP 1 In the Main Menu select FILE -> SAVE DATABASE TO.

STEP 2 The Save As window appears. Select location or create a new folder to 
save the Database to. Do not change the name of the file patients.iwd.

STEP 3 Click SAVE.

COMPANY SETTINGS

STEP 1 In the main menu, select SETUP -> SET COMPANY S NAME;

STEP 2 Enter the Company Name in the provided field in the setup window;

STEP 3 Click EXIT.

SYSTEM SETTINGS OPERATIONS

Hardware Settings 
Input Device Settings
The system must be turned on to use the Corscience device. (If you go to 
Setup Menu, Hardware Settings 

 1. Corscience Wireless ECG (by default)
 2. QRS Card USB (R-wave + ECG)
 3. QRS Card Wireless (R-wave + ECG)
 4. QRS CARD (R-wave only)
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BLOOD PRESSURE SETTINGS

There are two basic settings: 
1. Use Automatic Blood Pressure Input by Default. (BpTRU Medical Device Model BPM-200), see BMP-200 
User Manual.

2. Uncheck “Use Automatic Blood Pressure Input” in case of manual input of BP data.

6. ADMINISTERING THE TEST

BEFORE YOU PROCEED
Decision on whether to administer any of the HEART RATE VARIABILITY TEST modalities: ORTHOTEST, 
VALSALVA TEST AND REALTIME TEST (HRV ANALYSIS) can be made by the physician only.
The patient should not eat for two hours prior to examination and avoid smoking, taking insulin, stimulants 
(tea, coffee) or over-the-counter medications for the results to be valid.
The patient should not exercise for at least 12 hours before the test.
Intellewave uses three testing modalities for data analysis:

1. ORTHOSTATIC TEST
2. VALSALVA TEST
3. REAL-TIME TEST (HRV ANALYSIS)
Blood Pressure data can be collected and stored automatically during the test (by default), or manually before 
and after the test (uncheck “Use Automatic Blood Pressure Input” in Hardware Settings.)
WARNINGS
x Proper operation of the Corscience device or QRS card is critical for obtaining high quality HRV 
pattern. For details on setup and operation please refer to the separate User Manual provided by the device 
manufacturer (included in your package).
x For best recording results, electrical noise should be minimized by placing the patient away from 
powered electrical equipment or other sources of electromagnetic interference.
x The hardware should be inspected regularly for broken or frayed wires, cuts or holes, etc. Damaged 
hardware or loose snap-fitting may cause interference or loss of signal.
x Changing patient positions (e.g. supine, upright, etc.) during the test when it is not indicated by the 
test protocol may cause artifacts affecting accuracy of HRV measurements.
x Make sure that the setup is complete. See Chapter 3 for setup instructions.
x For best results, emotional and physical stress before and during the test should be minimized. Make 
test environment noise- free.
x Do not talk to the patient during the test except when giving instructions.
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ORTHOSTATIC TEST

NOTES

J The Orthotest is used to reveal changes in HRV caused by transition from orthostatic to upright position.
Duration of data collection and results calculation is approximately 7-8 minutes (448 R-R intervals). Total test 
time is longer since it includes preparation procedures. 

STEP 1 Inform the patient about the conditions of the test: he/she 
should lie down for a few minutes and relax until the command to 
stand up is given. Rapid movements should be avoided while standing 
up. During the entire test the patient should remain as still as possible 
in the required position and should not talk.

STEP 2 Place ECG electrodes as shown on the diagram of the QRS 
card or Corscience user manual.

STEP 3 Start the Intellewave program by double- clicking the icon.

STEP 4 Select the patient in the Intellewave database or add a new patient by clicking NEW PATIENT. The 
Add New Patient window appears. Enter Last and First names, age, and diagnosis and click OK.

STEP 5 Choose ORTHOTEST as a Test Type in the command bar. 

STEP 6 Instruct the patient to lie down in a relaxed supine position. Place the blood pressure cuff on the pa-
tient’s arm. Follow instructions on the cuff to assure proper placement.

STEP 7 Click NEW TEST button in the command bar. The BLOOD PRESSURE window appears. Take the 
readings, enter them in the provided entry fields and click OK. To skip this step, click CANCEL.

                      

   The test window appears.
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STEP 8 Press START button in the test window. Then you should be able to see how the blue lines reflecting 
the length of R-R intervals form the rhythmogram. Each blue line represents one R-R interval. On the ECG 
panel, you will see the real time ECG graph.

Rhythmographic strip and ECG Data Input (Manual Blood Pressure input)

Rhythmographic strip, ECG Data and Automatic Blood Pressure Input (in the beginning of the test)

STEP 9 after 192 intervals you will hear a beep and see the command “Stand Up”. Command patient to stand 
up and remain in this position for a few minutes until the end of the test.

The patient may become dizzy and need your assistance.

STEP 10 after 448 intervals you will hear a beep. This concludes the test. 
If you use Manual Blood Pressure input the BLOOD PRESSURE window appears. Enter BP data and click 
OK.
Example of Orthotest inputs: Rhythmographic strip, ECG Data and Automatic Blood Pressure Data. (At the 
end of the test). 
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VALSALVA TEST

J NOTES

The Valsalva test (consisting of Normal Breathing period, Valsalva maneuver, and Deep Breathing period) is 
used to reveal changes in HRV caused by transition from normal breathing to deep breathing. Valsalva ma-
neuver is ancillary in this test and is used to increase effectiveness of deep breathing.

NOTICE

a According to statistics, only a small percent (about 10-15%) of the population is adapted to Valsalva 
maneuver: its proper performance requires special training. While service personnel in the Navy, Air Force 
etc. are trained for performing the maneuver, most people have no specific training. In addition to that, per-
formance of the maneuver is under conscious control of the patient. Therefore, while a good Valsalva Ratio 
is significant, a poor Valsalva Ratio may have no clinical significance: it may result from poor control by the 
patient or lack of training.
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WARNINGS

CONTRAINDICATIONS:

The Valsalva maneuver impedes the return of venous blood to the heart and thus should not be performed 
on persons with severe coronary artery disease, recent heart attack, or moderate to severe reduction in blood 
volume.

x RISKS:

Valsalva maneuver can cause detachment of blood clots, bleeding, generation of abnormal ventricular 
rhythms and even cardiac arrest. Therefore, test should be administered in an environment where emergency 
equipment is readily available.
Valsalva maneuver is a strenuous effort and can pose risks for elderly patients, for those under high level of 
stress, and for patients with serious health abnormalities. The physician should carefully assess the patient’s 
condition prior to administration of the test. We recommend that to administer Valsalva test ER Orthostatic 
test, and only if Orthotest has shown negative results of HF, i.e. negative value on the X-axis. Valsalva test is 
NOT recommended if Orthotest has shown high levels (3 or 4) of LF on the Y-axis. Based on the patient’s 
condition the physician can choose to replace Valsalva maneuver with normal breathing. In this case, the 
procedure must be followed as written below, but in place of Valsalva maneuver the patient continues to 
breathe normally until he/she is required to start deep breathing.

J Data collection for Valsalva maneuver combined with deep breathing and results calculation is ap-
proximately 7-8 minutes (448 R-R intervals). Total test time is longer since it includes preparation proce-
dures.

J There is an option to measure and record blood pressure along. If you choose this option, blood pres-
sure level should be measured once while the patient performs “Normal breathing” (before the start of data 
collection) and once while the patient performs “Deep breathing”. The system will store the blood pressure 
data and will automatically calculate Pulse Pressure (PP) and Mean Arterial Pressure (MAP). These param-
eters will be displayed in the Results Page. You can also choose to enter the blood pressure readings after ad-
ministering the test directly in the Results Window. In this case, after the end of the test, bring up the Results 
Window. Select the CLUSTER ANALYSIS tab. Click “SET BLOOD PRESSURE” on the Command Bar of the 
Results page. Enter the blood pressure parameters in the provided slots for each stage of the test and press 
OK.

J STEP 1 Inform the patient about the test. First, the patient is required to breathe normally in a com-
fortable position. Then, at the command to start the Valsalva maneuver, he/she takes a quick, deep breath and 
attempts to forcibly exhale against a closed nose and mouth while bearing down, as if having a bowel move-
ment. The arms should be kept as relaxed as possible. At the command to

stop the Valsalva maneuver, the patient should resume normal breathing. Finally, at the command to start 
deep breathing, the patient should be relaxed and breathe slowly and deeply, 5 seconds for the inhale, 5 sec-
onds for the exhale. The patient should not talk during the test.

J STEP 2 Instruct the patient to sit or lie down in a stable, comfortable position.

J STEP 3 Place the blood pressure cuff on the patient’s arm.

J STEP 4 Start the Intellewave program by double-clicking IW icon.

J STEP 5 Add a new patient or select the patient in the Intellewave database
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- STEP 6 Choose VALSALVA as a Test in the command bar.

- STEP 7 Click NEW TEST button in the command bar. The test window appears. Instruct the patient 
to remain still and breathe normally.

- STEP 8 Click START button. Then you should be able to see how the blue lines reflecting the length of 
R-R intervals form the rhythmogram. Each blue line represents one R-R interval. On the ECG panel, you will 
see the real-time ECG graph and blood pressure data.

- You can enter comments in the Test Comments field at any time during the test.

- You can end the test at any time by clicking Reset button. The data for an unfinished test will be lost.

STEP 9 ER 192 intervals you will hear a beep and see a command START VALSALVA MANEUVER, as 
shown below. Instruct the patient to START THE VALSALVA MANEUVER.

Discontinue Valsalva if the patient feels chest pain.

STEP 10 ER 230 intervals from the beginning of the test you will hear a beep and see the command to stop 
the VALSALVA MANEUVER as shown on the picture. Instruct the patient to finish the maneuver and re-
sume normal breathing.

STEP 11 after 256 intervals you will hear another beep and the sign Start Deep Breathing will appear. Instruct 
the patient to perform Deep Breathing until the end of the test.
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Discontinue Valsalva if the patient feels chest pain.

STEP 12 ER 230 intervals from the beginning of the test you will hear a beep and see the command to stop 
the VALSALVA MANEUVER as shown on the picture. Instruct the patient to finish the maneuver and re-
sume normal breathing.

REAL-TIME HRV ANALYSIS TEST

STEP 1 Inform the patient about the test: he/she should be in a comfortable position. During the test, the 
patient should remain as still as possible and should not talk.

STEP 2 Place ECG electrodes on patient’s chest as shown on Device’s diagram.

STEP 3 Start the Intellewave program by double-clicking IW icon.

STEP 4 Select REAL-TIME (HRV ANALYSIS) as a Test Type in the Command Bar.

STEP 5 Add a new patient or select an existing patient in the Patient database.

STEP 6 Click NEW TEST button in the command bar. The test window appears as shown below. 
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STEP 7 Click START button in the test window. User is able to see how the blue lines reflecting the length of 
R-R intervals and forming the rhythmographic strip. Each vertical blue line represents one R-R interval.

J During REAL-TIME (HRV ANALYSIS) TEST the system collects data for up to 24 hours. Test can be 
stopped or paused at any time.

J The system calculates results during test upon completing each stage (192 R-R intervals). User can 
choose a refresh rate - the frequency with which results are updated on the screen. The minimal refresh rate 
is 6 RR intervals and the maximum is 192 RR intervals. The smaller the refresh rate, the more often results 
are updated.

The system displays calculated Dynamics of LF and HF on the graph as the test proceeds, each dot represents 
a result of each stage. If you have set refresh rate to 24 R-R intervals, a new dot will be generated on the 
screen after each consecutive series of 24 intervals. Under any refresh rate the system generates the first result 
only after having collected the first 192 R-R intervals. Rewards update of the results depends on the refresh 
rate.
You can enter comments in the TEST OR STAGE COMMENTS field at any time during the test.
STEP 8 To end the test click END of Test in the Command Bar. The Test window will be automatically re-
placed by the VIEW RESULTS window.

7. READING THE TEST RESULTS

The Intellewave HRV 1.4 System is intended for testing of Heart Rate Variability (HRV) measurements based 
on RR interval variability and Blood Pressure Analysis. The Intellewave HRV 1.4 does not make a diagnosis 
or indicate by itself any disease state exists.
It is not intended to be used as a basis for a specific clinical diagnosis or treatment. Assessment is indicated 
for adult patients in the physician office or hospital environment. 
The Result page has 4 basic panels for Orthotest, Valsalva, or Real-time (HRV analysis) tests:

Rhythmographic Strip Panel,
2. Test Navigation Panel,
3. Command Bar,
4. Results Panel.

RHYTHMOGRAPHIC STRIP PANEL

The Rhythmographic Strip panel contains Rhythmographic Strip, or “the patient’s HRV wave portrait” during 
the test.
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Test Results page for Orthotest

NOTES

J Please refer to METHOD OF RHYTHMOGRAPHY in Appendix A for more information about the 
Rhythmographic Strip.
Shown below is the Rhythmographic Strip for Real-time HRV analysis. The length of the strip varies depend-
ing on the length of the test. 

Real-time HRV analysis Rhythmographic Strip

The Rhythm Strip for Both Orthotest and Valsalva maneuver has a defined length of448 R-R intervals. The 
Rhythmographic Strip for Orthotest is shown below.

Orthotest Rhythmographic Strip

The strip has three distinct sections that correspond to test stages:
• SUPINE STAGE - patient is in the supine position (0-192 R-R intervals),
• TRANSITION PERIOD - patient is in the process of changing the position from lying to standing 
(192 - 256 R-R intervals),
• UPRIGHT STAGE - patient is in the upright position (256 - 448 R-R intervals).
The Rhythmographic Strip for Valsalva test is shown below. It has a format similar to that of Orthotest strip.
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Valsalva test Rhythmographic Strip

The strip has three distinct sections that correspond to test stages:
• NORMAL BREATHING - patient is in the supine position (0-192 R-R intervals),
• VALSALVA - patient performs Valsalva maneuver (192 - 256 RR intervals),
• DEEP BREATHING - patient performs deep breathing (256 - 448 RR intervals). 
• We define two types of test stages: Main Stages and Transition Stages. During Main stages the patient 
does not change position or activity, while during Transition stages the patient changes either position or 
activity. The Main stages in Orthotest are Supine and Upright, and the Main Stages in Valsalva test are Nor-
mal Breathing and Deep Breathing. The Transition stage in Orthotest is referred to as Transition Period while 
in Valsalva test the Transition stage is referred to as Valsalva maneuver. Main stages are 192 R-R intervals 
in length while Transition stages are 64 intervals. Intellewave treats main and transition stages differently in 
calculation of HRV parameters.

TEST NAVIGATION PANEL
The Test Navigation Panel allows you to navigate between tests of the current patient. On every tab of the 
panel, specifies test date and time, and test type.

COMMAND BAR
Command Bar performs the following commands: 

PRINT to print the test results – details report, 
ANS REPORT to print the test results - short report

INCLUDE TEST FOR EXPERT CORRECTION   To select the test for manual submission to IW expert, 
after sending and receiving back, the button turns into EXPERT COMMENTS

SHOW TRENDS to show trends for Orthotest or Valsalva test, more than 2 exams are done.
 SET BP to enter or edit blood pressure parameters

DELETE TEST to delete the test
TEST  to view/edit the test comments 

COMMENTS TO write comments

CLOSE to close the Test Results window

The COMMAND BAR for the Real-time test (HRV analysis) has additional commands:

DELETE STAGE deletes the selected stage

CLEAR STAGE FILTER stages with excessive nose are not used for calculations

GO TO STAGE displays the selected stage 

REFRESH RATE to select a refresh rate (192 RR by default) 

RESULTS PANEL

What is displayed on the Results Panel depends on the test type. We will first describe results panel for Or-
thotest and Valsalva test, as they have many similarities, and then will cover Results Panel for Real-time test.
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RESULTS PANEL FOR ORTHOTEST AND VALSALVA TEST

There are 5 pages of the Results panel for the Orthotest and Valsalva test analysis visualization:
1. Cluster Analysis,
2. Spectrum,
3. 3D Spectrum,
4. Conclusions
5. Blood Pressure (optional)

1. The Cluster Analysis page presents results of the Dynamics of Low Frequency and High Frequency compo-
nents of HRV.

Cluster Analysis Page

Cluster Analysis page for Orthotest. For Valsalva below:

Cluster Analysis page has the same format for both Orthotest and Valsalva tests. 
 Cluster Analysis page includes four sections: SECTION 1 HRV parameters for Main Stages of the test.
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SECTION 2 Description of the Transition Stage (Transition period for Orthotest and Valsalva maneuver for 
Valsalva test).

SECTION 3 Calculation of Blood Pressure related parameters.

SECTION 4 Cluster Analysis Chart.

. HRV PARAMETERS FOR MAIN STAGES OF THE TEST (Supine and Upright positions for Orthotest; 
Normal and Deep breathing for Valsalva test):
1. - HR  Heart Rate;
2. - R(HF)  High Frequency Rank;
3. - R(LF1)    Low Frequency 1 Rank;
4. - R (LF2) Low Frequency 2 Rank.
Each range of possible power values for frequency bands HF, LF1, LF2 are subdivided into 30 subranges. 
Smaller numbers in these fields indicate higher intensity of the corresponding frequency band. (Rank 1 
means the highest intensity, rank 30 means the lowest intensity).
2. DESCRIPTION OF THE TRANSITION STAGE The diagram displayed in the left part of the panel de-
scribes the Transition Stage of a test. Transition stage is the part of the test during which HRV activity chang-
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In Valsalva maneuver test, the transition stage is called the 
Valsalva maneuver (the patient ends Normal Breathing, 
performs Valsalva maneuver and makes a transition to 
Deep Breathing). 
This section of the Results Page contains a part of the 
Rhythmographic Strip during transition, and minimum 
and maximum Heart Rate during the stage. For Valsalva 
test, this section also displays the calculated Valsalva Ratio 
and the E/I Ratio. 

Valsalva maneuver results for Valsalva test

3 CALCULATION OF BLOOD PRESSURE 
- RELATED PARAMETERS DURING EACH OF THE 
MAIN STAGES OF THE TEST. (Supine and Upright for 
Orthostatic test, Normal Breathing and Deep Breathing 
for Valsalva test). 
Blood Pressure data input can be Automatic or manual. 
Both are optional. 
The parameters displayed in this section are not involved 
in any part of the algorithm for HRV analysis; they are 
provided for the physician’s convenience in visualizing the 
“whole picture”. 
The three parameters for each test stage are:

1) BP - BLOOD PRESSURE systolic and diastolic blood pressure. The user can enter these  parameters 
manually in the Test Window during the test or in the Test Results window after the test. 

2) PP - PULSE PRESSURE - calculated automatically as the difference between systolic and diastolic blood 
pressures;
3) MAP - MEAN ARTERIAL PRESSURE calculated automatically according to the formula: 

MAP = Pdias + 1/3 (Psys - Pdias).

4. CLUSTER ANALYSIS CHART 

The charts for Orthotest and Valsalva test have essentially the same format and are shown below.

Cluster Analysis Chart for Orthotest
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Cluster Analysis Chart for Valsalva test
The chart displays clusterization of High Frequency and Low Frequency components. The horizontal or X- 
axis shows the level of intensity of the High Frequency component. The vertical or Y-axis shows intensity of 
the Low Frequency Component. 
The goal of cluster analysis is to translate the results of Power Spectrum analysis into the format of clusteri-
zation chart. A point on the chart reflects distribution of intensities of High Frequency and Low Frequency 
components of HRV: its x-coordinate value reflects the intensity of the High Frequency Component, and its 
y-coordinate value reflects the intensity of the Low Frequency component. 

EACH CLUSTER ANALYSIS CHART HAS A LIGHT-BLUE and a green point. The light-blue point indicates 
the frequency distribution during the first main stage of the test (Supine for Orthotest, Normal breathing for 
Valsalva),
The green point reflects the frequency distribution during the second main stage of the test (Upright for Or-
thotest, Deep breathing for Valsalva). 

FOR ORTHOTEST, the blue point refers to the Supine Stage of the test, and the green point refers to the Up-
right Stage of the test. There is also a red point in the chart for Orthotest. The red point, or Point of Average, 
shows average for the two main stages. The values of coordinates of the Point of Average are displayed below 
the graph. 

FOR VALSALVA test, the blue point describes Normal Breathing Stage while the green point describes the 
Deep Breathing Stage.

Spectrum Page
The Spectrum page for ORTHOSTATIC TEST includes description of 2 stages of the test:

1. DESCRIPTION OF THE SUPINE STAGE of the test is displayed on the left side of the panel.
2. DESCRIPTION OF THE UPRIGHT STAGE of the test is displayed on the right side of the panel. 
Both Supine and Upright stages of the test are described by:
A)  SPECTRAL CHARTS,
B)  A GROUP OF COEFFICIENTS.
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Spectrum page for Orthotest

The Spectrum page for VALSALVA MANEUVER COMBINED WITH DEEP BREATHING includes de-
scription of the 2 stages of the test:
1. DESCRIPTION OF THE NORMAL BREATHING STAGE is displayed on the left side of the panel.
2. DESCRIPTION OF THE DEEP BREATHING stage is displayed on the right side of the panel.
Both Normal and Deep Breathing stages are described by: 
A. SPECTRAL CHARTS,
B. A GROUP OF COEFFICIENTS.

Spectrum page for Valsalva test
SPECTRAL CHARTS

Spectral charts for both Orthotest and Valsalva test are displayed in the same format. To generate a spectrum, 
Intellewave uses Fast Fourier Transform (FFT). Spectral function shown on the Spectrum Chart consists 
of 96 harmonics. Spectral analysis of the wave “portrait”, which appears in the rhythmographic strip panel 
allows Intellewave to identify two main components:

J Low frequency: 0.033 – border line Frequency (B)[Hz].
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J High frequency: border line Frequency (B) - 0.5 [Hz].

J The vertical or Y-axis, shows the amplitude of spectral harmonics (S, msec2). The low and high fre-
quency bands can be easily identified on the chart. The vertical lines between different frequency bands show 
the harmonic for this frequency and an order of the harmonic is written above the line. If present, the maxi-
mums of the spectral function are shown by green triangles for each range. 

J COEFFICIENTS OF SPECTRAL FUNCTION ANALYSIS

J Coefficients for Main stages of Orthotest and Valsalva test. 
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3D SPECTRUM

The 3D Spectrum page has the same format for Orthotest and Valsalva maneuver combined with deep 
breathing. 
This page displays a moveable 3D chart of the Spectral function. Frequency (in Hz) is shown on the horizon-
tal, or X-axis, and the amplitude of spectral harmonics (S, msec2) is shown on the vertical or Y-axis. Instruc-
tions for moving the chart are in the bottom right-hand corner of the panel. Different frequency ranges are 
displayed in different colors. Two different stages of a test are displayed next to each other when the chart is 
viewed from the top.

3D Spectrum page

Conclusions
The test results panel includes: 
1. Orthostatic conclusion
2. Valsalva test conclusion
3. Summary

Summary is generated only if both Orthotest and Valsalva test are done
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BLOOD PRESSURE
1. Rhythmographic strip panel
2. Test Navigation panel
3. Results Page Panel
4. Blood Pressure Visualization panel

Blood Pressure Visualization panel displays dynamics of Systolic and Diastolic Blood Pressure during the test

SHORT HRV REPORT

SHORT REPORT is onepage form of HRV assesment report without graphics.
F You cannot see short report if Valsalva or Orthotest doesn’t compleate  for patient.

Open VALSALVA OR ORTHOTEST -> CLICK BUTTON SHORT REPORT after that see report below:
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HRV short report

RESULTS PANEL FOR REAL-TIME HRV ANALYSIS
There are 5 pages of the Results panel for the Real-time HRV analysis visualization:
1. Cluster Graph,
2. Parameters  
3. Spectrum,
4. 3D Spectrum,
5. Blood pressure
The Cluster Graph 
The Cluster Graph page presents result of the cluster analysis on 2 graphs: Dynamics of LF and Dynamics of 
HF.
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Cluster Graph page for Real-time HRV analysis

The Parameters page
The Parameters page includes basic parameters of cluster analysis for each completed stage: HR, LF, HF, as 
well as the comments entered during the test.

Parameters page for Real-time HRV analysis

The Spectrum pages
The Spectrum page displays any two consecutives
stages of the Real-Time test (HRV analysis).
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Spectrum page for Real-time test (HRV analysis)

The 3D Spectrum page
The 3D Spectrum page displays an 
Interactive model of the 3D Spectral function.

3D Spectrum page for Real-time HRV analysis

HRV TESTING IS NOT APLICABLE
The patient should always be evaluated prior to administering the test. HRV assessment is not applicable and 
should not be performed in the following two cases described on the next two pages:
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Cases when HRV TESTING IS NOT APLICABLE.

The patient should always be evaluated prior to administering the test. HRV assessment is 
not applicable and should not be performed in the following two cases described on the next 
two pages:

SPECIAL RESULTS CASES

There are special cases when HRV results may be inaccurate, which will be described below. For some cases, 
the test is not applicable (e.g. pacemaker patients, atrial fibrillation, and strong sick sinus syndrome), and for 
other cases the test may be applicable, but excessive number of extra systoles and/or artifacts(more than 70%  
of entire data)may affect the validity of results. In both categories the system displays the message “HRV 
assessment may be inaccurate” on the results page. Please note that special cases are quite rare as Intellewave 
has proven to give a reliable assessment even in the presence of a large number of abnormal beats. The Intel-
lewave system was validated on MIT-BIH data collected from patients in intensive care units, including such 
conditions as congestive heart failure. Even among such challenging cases, the results produced by Intelle-
wave were accurate in about 90% of all conducted HRV tests.
For evaluation of test results in special cases, we provide an expert revision as outlined below.

NOTE
J IW expert is a highly trained technician who is qualified to recognize R-R interval variability in the 
presence of excessive number of artifacts and/or ectopic beats.

HRV TESTING IS NOT APLICABLE

The patient should always be evaluated prior to administering the test. HRV assessment is not applicable and 
should not be performed in the following two cases described on the next two pages:

8. EXPERT CORRECTION

SPECIAL RESULTS CASES
There are special cases when HRV results may be inaccurate, which will be described below. For some cases, 
the test is not applicable (e.g. pacemaker patients, atrial fibrillation, and strong sick sinus syndrome), and for 
other cases the test may be not applicable, in case of excessive number of extra systoles and/or artifacts (more 
than 70% of entire data) may affect the validity of results. In both categories, the system displays the mes-
sage “HRV assessment may be inaccurate” on the results page. Please note that special cases are quite rare 
as Intellewave has proven to give a reliable assessment even in the presence of a large number of abnormal 
beats. The Intellewave system was validated on MIT-BIH data collected from patients in intensive care units, 
including such conditions as congestive heart failure. Even among such challenging cases, the results pro-
duced by Intellewave were accurate in about 90% of all conducted HRV tests.

For evaluation of test results in special cases, we provide an expert correction as outlined below.

NOTE
J IW expert is a highly-trained technician who is qualified to recognize R-R interval variability in the 
presence of excessive number of artifacts and/or ectopic beats.
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Case 1. pacemarker patients

The figure below shows an example of HRV results for CASE 1 - a patient with a pacemaker, who exhibits no 
variability in heart rate (the second part of the Rhythmographic Strip contains some artifacts which are auto-
matically recognized as such by Intellewave).

Case 2 Patients with atrial fibrillation

In cases of atrial fibrillation, autonomic innervation to the sinoatrial node cannot be recognized. On the 
figure illustrating CASE 2 you can see irregular, chaotic HRV pattern for such a patient. NOTE: AFIB cases is 
clarifying by Physician only.

HRV testing is applicable, but a test produces excessive artifacts and/or ectopic beats.
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In a number of cases, such as the presence of multiple extra systoles, or in the presence of excessive artifacts 
(more than 70% of entire data), the following message may appear on your results screen: “HRV assessment 
may be inaccurate.” This message appears only in about 5 of 100 cases approximately. The figures below show 
actual test results of real patients in some typical cases (Case 3 through Case 6) when this message appears. 
If you receive this message on the results screen, the validity of this test can be evaluated by the company’s 
expert. After evaluation, there are two possibilities:

1. The expert can determine the reason the test showed inaccurate results, corrected data of the test and 
recalculate the results, and then provide you with accurate results for this test. 
2. In some cases, the expert will certify that from the presented data due to excessive number of artifacts 
(significantly more than 70% of entire data) the correction HRV assessment cannot be performed. In such 
instances, you should administer the test again.
Case3. Test results for a patient with Sick Sinus Syndrome
The figure displaying Case 3 shows an evidence of strong sick sinus syndrome. Due to malfunction of the si-
noatrial node, HRV testing is not applicable in cases when such condition is present. If your patient gets such 
a test outcome, HRV testing is not valid in this case. In case of early stages of Sick Sinus Syndrome, the expert 
correction can still be performed. NOTE: Clarifying of sick sinus syndrome made by physician only.

Case 4.Test results with excessive number of artifacts
The figure demonstrating Case 4 represents a typical case when excessive artifacts are present. As you can see 
from the rhythmogram during the normal breathing stage of the test only one incidence of artifacts is visible, 
while during the Valsalva maneuver stage and Deep Breathing stage, the wave pattern is significantly distort-
ed by artifacts.  

Case 4.Test results with excessive number of artifacts
The figure demonstrating Case 4 represents a typical case when excessive artifacts are present. As you can see 
from the rhythmogram during the normal breathing stage of the test only one incidence of artifacts is visible, 
while during the Valsalva maneuver stage and Deep Breathing stage, the wave pattern is significantly distort-
ed by artifacts.
The number of artifacts in this case for the two last stages exceeded the maximum number of artifacts al-
lowed for a valid HRV assessment. In this case, the value of the point of the Clusterization chart correspond-
ing to the 1st stage of the test is accurate, while the value of the point corresponding to the deep breathing 
stage is inaccurate.
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Case 5. Test results with a large number of extrasystoles
Case 5 demonstrates the results in the case of possible bigeminy, which is evident from the rhythmogram 
during all three test stages. The program can correctly calculate high frequency (reference – PSNS activi-
ty) from the solid parts of the rhythmogram, but you should not use the results obtained for low frequency 
(SNS) without any correction by the company’s expert. 
In the given case, the value of SNS for both points is 0. Thus, after expert correction you can use the following 
result:
Normal breathing: PSNS = -3, SNS = 0,
Deep breathing: PSNS = -1, SNS = 0. 
NOTE: This will also mean a corresponding change in conclusion under the Clusterization chart.

Case 6. Test results with multiple ectopic
The test results shown on figure CASE 6 demonstrate multiple ectopic throughout the test. In cases, similar 
to this a second measurement most likely will still reveal multiple ectopic, and the displayed result may be 
inaccurate. In such cases, you should request the correction of the company’s expert.
For this particular case the expert concluded that the resulting values will be the same for both Supine and 
Upright Stages and will be equal to SNS = -2, PSNS = -2.
We created this feature for IW expert correction of the special cases, where HRV results may be inaccurate.
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J IW expert is a highly-trained technician who is qualified to recognize R-R interval variability in the 
presence of excessive number of artifacts or ectopic beats.
Also, user can include any test results for the Intellewave expert’s revision. Mainly, this feature is created for 
manual analyzing of the special cases by the IW expert, when HRV results may be invalid.

HOW IT WORKS

In SPECIAL CASES, where HRV results may be inaccurate, the following message will appear on the results 
screen: “HRV ASSESSMENT MAY BE INACCURATE”. These tests are automatically highlighted in red color 
in the main window and saved to the outgoing *.iwe file for subsequent submission to IW expert. If you wish 
to include any additional tests for IW expert revision, you can add them manually to the outgoing file, these 
tests are highlighted in purple color in the main window. The file can contain any number of tests you wish to 
submit. 
There are two options to send the outgoing *.iwe file to IW expert. If you have an internet connection on your 
PC, the file is sent automatically. If you don’t have internet connection, you can send file manually through 
the network or another PC. Upon successful submission, the submitted tests will become orange in the main 
window. 

Once IW expert receives the file, he will revise test results and send it back to you. Upon uploading of the 
revised test results, the original test in your database will be automatically replaced by a new version. You 
should notice that the revised tests have changed to green color in the main window. Below, please see de-
tailed instructions on how to:  

1. Select tests for submission to IW expert.
2. Send tests to IW expert.
3. Upload the tests revised by IW expert.
4. Check Tests Statistics.

HOW TO SELECT TESTS

In special cases, where HRV results may be inaccurate, the following message will appear on the results page: 
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“HRV assessment may be inaccurate.” These 
tests are automatically selected and saved to 
the outgoing *.iwe file for subsequent submis-
sion to IW expert.

F In the patient list, you should notice 
that the patients whose tests automatically 
selected for expert correction are highlighted 
in red. In the test list, the corresponding tests 
are also highlighted in red.
In addition, you can manually select any test 
to submit to IW expert for correction and 
comments. To select tests manually, please 
follow the steps below:

1. Select a patient in the patient list and select a test you wish to send in the test list. Then, click option 
View Results in the command bar. The Results window for the selected test appears.

2. In the Command bar of the test results window, click button “EXPERT CORRECTION”.

3. The Confirmation window appears. Check the checkbox “INCLUDE CURRENT TEST FOR EXPERT 
CORRECTION” and click OK. Then, close the results window.

F On the Main window, in the patient list, you should notice that 
patients whose tests you manually selected for expert correction are high-
lighted in red. In the test list, manually selected tests are highlighted in purple.

HOW TO SEND TESTS TO EXPERT

In order to send tests to IW expert you have two options: if you have an internet connection, you can send 
tests automatically; if you don’t have internet connection, you will have to submit tests manually. 

AUTOMATIC SUBMISSION

1. In the main menu, select EXPERT CORRECTION -> SEND TO 
EXPERT. The Expert Correction window appears.

2. In the Expert Correction window, enter Doctor’s Name and Ques-
tions that you would like to ask IW expert. After you entered informa-
tion, choose option Send for Expert Correction Automatically in the 
Expert Correction menu.
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3. You will see the progress bar. Please wait until the 
Information window appears.
In the Information window, you will see the submission re-
sults. Click “OK” button if the submission results correspond 
to the number of tests you submitted*.

4. To close the Expert Correction window, click CLOSE 
button.

F In the patient list, you should notice that patients whose tests have been sent for expert correction are 
highlighted in red. In the test list, the automatically sent tests are highlighted in orange.
_____________________________________
 * If the tests have not been successfully sent, you will see the error message:

In such case, you should submit tests manually (please refer to the Manual Submission section below). If you 
wish to save the file and try again later, click OK in the Error Message window. If you wish to check internet 
connection and try again now, click Cancel button in the Error Message window.

MANUAL SUBMISSION

To submit tests manually, you either can save the selected tests to the outgoing file (*.iwe) and e-mail this file 
to info@intellewave.net.

If you wish to e-mail the file, please follow the steps below:
1. In the main menu, go to EXPERT CORRECTION -> SEND TO EX-
PERT. The Expert Correction window appears.
2. In the Expert Correction menu, click SAVE MANUALLY as button.
3. In the Save As window, click Save button. By default, the file will be 
saved to My Computer/ Shared Documents/ Intellewave /Outgoing folder for Windows [version] or Comput-
er/Public/ Public Documents/ Intellewave /Outgoing folder for Windows under its own unique name.
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4. When Information window appears, click OK button.

5. To close the Expert Correction window, click CLOSE BUTTON.

6. E-mail the outgoing file to   info@intellewave.net

F In the patient list, you should notice that patients whose tests you have manually selected for expert 
correction are highlighted in red. In the test list, manually selected tests are highlighted in orange.
Please do not forget to e-mail the outgoing file to info@intellewave.net

HOW TO UPLOAD THE TESTS REVISED BY IW EXPERT

F Please note, that if the tests have been automatically submitted, you will receive results automatically. 
If the tests have been submitted manually, you will have to upload the revised version with the updated test 
results manually.
J Please allow one to THREE business days for review and correction of test results by IW expert.

AUTOMATIC RECEIVING

1. In the main menu, go to EXPERT CORRECTION -> CHECK AND 
RECEIVE AUTOMATICALLY.

2. The Information window appears*.

It will show the number of reviewed and received tests and the number of NOT APPLICABLE tests.
____________________________________
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* If there are no processed tests, you will see the following message:

3. Click OK on the Information window to close it.

F In the patient list, you should notice that patients whose tests are reviewed by IW expert are high-
lighted in green. In the test list, the reviewed tests are also highlighted in green.
MANUAL UPLOADING 
For manual uploading of the revised test results, you should save the *.iwr file that you received from IW 
expert on your PC and import this file into your Patients Database. To perform such action, please follow the 
steps below:
1. In one to t
hree business days you should receive a message from IW expert (info@intellewave.net) with attached *.iwr 
file. 
2. Save the attached *.iwr file to My Computer/ Shared Documents/ Intellewave /Incoming folder for 
Windows or Computer/Public/ Public Documents/ Intellewave /Incoming folder for Windows 
3. Open Intellewave program. In the main menu, go to EXPERT CORRECTION -> CHECK AND RE-
CEIVE MANUALLY. Open window appears.

4. By default, it opens Shared Documents/ Intellewave/ Incoming folder. Select the file and click OPEN but-
ton.
The Information window appears. It shall confirm the number of received tests and the number of NOT AP-
PLICABLE tests. 
J All NOT APPLICABLE tests are credited automatically to your account.

5. Click OK button in the Information window.
F In the patient list, you should notice that patients whose tests are received from expert are highlighted 
in green. In the test list, the received tests are highlighted in green.

TEST STATUS REPORT

This option helps to monitor tests status for patients in the current database.  To open data, go to EXPERT 
CORRECTION -> TEST STATUS REPORT in the main menu. The Tests Status Report window appears.
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                                           8. TROUBLESHOOTING

THE INTELLEWAVE HRV 1.4 SYSTEM DOESN'T START AND AN ER-
ROR MESSAGE APPEARS: “APPLICATION ERROR”.
Install Database support updates (the latest updates from Microsoft for 
MDAC and MS Jet subsystems). You can find them on the Intellewave Instal-
lation CD or Microsoft web-site (for details, see topic 3, Software Installa-
tion).
ERROR MESSAGE: “PROTECTION VIOLATION: CHECK IF CORRECT 
ROCKEY PROTECTION KEY IS PLUGGED IN”
Plug USB Rockey2 Protection Key into the computer (for details, see topic 3, 
Hardware Installation).
IN THE EVENT OF ANY ERROR MESSAGES RELATED TO A COR-
SCIENCE DEVICE, PLEASE REFER TO THE CORSCIENCE USER MAN-

UAL INCLUDED IN YOUR PACKAGE.
9. SPECIFICATIONS
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10. INTELLEWAVE LIMITED WARRANTY

INTELLEWAVE LIMITED WARRANTY

INTELLEWAVE provides a non-transferable limited warranty for the period of one (1) year from the date of 
shipment from the company to the original customer.
What is covered by the Limited Warranty?
The Limited Warranty covers defects in materials and manufacturing of the Intellewave software and security 
software.
This express warranty is not transferable to subsequent owners of the product
What is not covered by the Limited Warranty?

Excluded from this warranty are:
◆ non-Intellewave branded products and details,
◆ any product that Intellewave determines has
◆ been damaged or modified by the customer,
◆ Products for which payment has not been received.

EXCEPT FOR THE WARRANTIES EXPRESSLY SET FORTH IN THIS LIMITED STATEMENT, INTELLE-
WAVE DISCLAIMS ALL OTHER WARRANTIES OR CONDITIONS, EXPRESS OR IMPLIED, INCLUD-
ING ANY IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR 
PURPOSE. THE STATED EXPRESS WARRANTIES ARE IN LIEU OF ALL OBLIGATIONS AND LIABILI-
TIES ON THE PART OF INTELLEWAVE FOR DAMAGES, INCLUDING BUT NOT LIMITED TO, SPE-
CIAL, INDIRECT OR CONSEQUENTIAL, ARISING OUT OF OR IN CONNECTION WITH THE USE 
OF PERFORMANCE OF INTELLEWAVE PRODUCTS.

COMPANY SERVICES

1 Company Services.  Company shall be responsible for all inquiries, questions or concerns that CUSTOM-
ER may have regarding the Product and CUSTOMER MUST direct all such inquiries, questions or concerns 
directly to Company at the following telephone number:
 516-341-0308.
 Company shall provide the CUSTOMER with 
a) free software update (only for the current Intellewave HRV 1.4 version, not for other  
Intellewave software versions or Products);
b) free technical support for 1 (one) year beginning on the purchase date;
After expiration of one-year period of free technical support, CUSTOMER may purchase such services from 
the Company.

2 Return Policy. Company shall exchange any product at no additional cost within Thirty (30) days of pur-
chase date. No returns or cancellations on the Product. Once the order is placed, the Product cannot be 
cancelled or returned.

 3 Exchange Shipping. Should CUSTOMER choose to exchange the Product pursuant to this Section 6.2, the 
Company shall pay all shipping costs associated with the exchange of the Product.  

4. Damage. Damage due to shipping the products to CUSTOMER is covered under Company’s one-year peri-
od limited warranty. Otherwise, this limited warranty does not cover damage due to external causes, includ-
ing accident, abuse, misuse, problems with electrical power, servicing not authorized by Company, usage not 
in accordance with product instructions, failure to perform required preventive maintenance, and problems 
caused by use of external devices not supplied by Company.
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Appendix A. Method of Rhythmography

To perform Heart Rate Variability analysis, the Intelle-
wave software uses an effective and transparent visual 
representation, known as the METHOD OF RHYTH-
MOGRAPHY (1), which reflects HRV wave structure. 
The method is based on drawing the time intervals 
between consecutive heartbeats as straight vertical lines.
_____________________________________

1 developed in 1967 by Dr. Zhemaitite of Lithuania, one of the leading Soviet authorities on cardiology auto-
mation; cf. D. I. Zhemaitite. The methodology for automatic analysis of rhythmograms and its clinical appli-
cations. The Doctoral Dissertation (Doctor of Medical Science). Kaunas, Lithuania, 1972.
The length of the R-R intervals is reflected on the y axis. The longer the interval between two heartbeats 
(R - R), the longer the corresponding vertical line. When these lines are graphed sequentially, they form a 
RHYTHMOGRAPHIC STRIP - a curve-specific wave portrait of R-R Intervals Variability. 
Rhythmographic representation allows a great deal of information to be compressed in a simple picture.

Appendix B. test results calculation

IW system does not process supplied ECG data but uses it for visualization only.
The Intellewave algorithm works separately for 2 types of data:
1. Data collected during the main stages (Supine and Upright in Orthostatic test; Normal Breathing and 
Deep Breathing in Valsalva test, and all stages of Real-time test. 

2. Data collected during the transition periods: Transition period in Orthostatic test and Valsalva ma-
neuver in Valsalva test.
DATA COLLECTED DURING MAIN STAGES
Intellewave performs 2 steps of data treatment:
STEP1 Preprocessing, or denoising - preparation of R-R data stream for power spectral analysis, which 
involves recognition and replacement of artifacts while preserving the wave pattern of the rhythmographic 
strip.
STEP2 Power Spectral Analysis and clusterization of HF and LF components.
J Ectopic beats are treated as artifacts.
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TEST RESULTS CALCULATION

This chapter contains important safety and use information about PBI-QRS Card Device. An 
information provided by The Pulse Biomedical, Inc. User guide QRS-CardTM “4.06 Cardiol-
ogy Suite Operating Instructions” page 
Version CS406-10 Rev F Pub: 2013-07-16

Users should read and thoroughly understand all notes, warnings and cautions before.
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F  Because QRS-Card™ Cardiology Suite is a 12-lead electrocardiograph all electrodes must be correctly 
connected. Proper skin preparation (abrasion if necessary) and proper electrodes are very important for a 
good signal quality.

F  When you connect the electrodes to the patient, make sure that the electrodes and their connectors 
(also the RL/N electrode) do not contact other conducting parts (including earth).
Extremity electrodes - The electrodes may be placed on any part of the arms (as long as they are below the 
shoulders) or the legs (as long as they are below the inguinal fold anteriorly and the gluteal fold posteriorly). 
Any other placement necessary by deformed or missing extremities must be noted on the record.
Limb Leads/Extremity Electrodes (RA, LA, RL, LL) 
The electrodes may be placed on any part of the arms (if they are below the shoulders) or the legs (as long as 
they are below the inguinal fold anteriorly and the gluteal fold posteriorly). Any other placement necessary 
by deformed or missing extremities must be noted on the record.
Electrode Placement: attach electrodes to the patient in the following positions:

Reusable Electrodes

Each electrode must be attached securely. The electrode paste, gel, or cream must cover an area the size of the 
electrode, but must not extend beyond it, especially on the chest.

Disposable Tab Electrodes

Disposable electrodes have conductive material on the adhesive side only. The electrode tab must be placed 
between (clip) or on (banana or pushbutton) the electrode adapter, and remain flat. Do not attempt to place 
the electrode adapter so close to the circular part of the electrode that the tab of the electrode is bent, or con-
tact is made with the conductive gel. Gently tug on the electrode adapter to ensure that the electrode adapter 
is properly placed on the electrode. Good and accurate placement of each electrode on the first attempt is 
important. Each time an electrode is lifted off the skin and reattached, the adhesive gel becomes less effective.
NEVER MIX REUSABLE AND DISPOSABLE ELECTRODES ON THE SAME PATIENT.
Because QRS-Card™ Cardiology suite is a diagnostic 12 lead system, all electrodes must be connected. Proper 
patient prep is necessary for a good quality signal. When you connect the electrodes to the patient, make sure 
that the electrodes and their connectors do not contact other conducting parts (including earth).

To acquire good quality ECGs, only use AAMI EC-12 approved electrodes. Please check the expiration date 
of disposable electrodes. Do not use if past their expiration or if you cannot read the expiration.
Appendix d. corscience Information 
This chapter contains important safety and use information about Corscience Device. An information pro-
vided by Corscience GmbH & Co. KG.  Corsciense User guide BT3/6, BT12”
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F The ECG measuring unit may only be used by person who can guarantee it will be used properly 
based on their training/ education or knowledge e.g. instruction. 
F If original accessories are not used, this could result in function failures, and bio-compatibility cannot 
be assured. Observe that in such cases, any warranty or liability claims are void when neither the accessories 
recommended in the user manual nor the original replacement parts are used.
F The ECG measuring unit is not suitable for use in rescue helicopters or ambulances.
F Only allow repair work be done by the manufacturer or other expert personnel.
F Before each use, visually inspect the device, the electrode cables and the adhesive electrodes. If there 
is any externally visible damage or if the self-test should fail, the device may no longer be used.
F Take care in arranging patient cables to avoid risk of entanglement or strangulation.
F The ambient conditions specified in the technical data are to be complied with.
F The ECG measuring unit not be submerged in liquids poured on it.
F The ECG measuring unit not be intentionally sprayed or be exposed to rain.
F The ECG measuring unit not be opened by authorized expert personnel. If the device is opened with-
out permission, the warranty is void. 
The manufacturer is not liable for the function of the ECG measuring unit if the device is improperly main-
tained by the owner/operator or if it is treated in a way which doesn’t correspond with its proper use in accor-
dance with this user manual.
F The signals output by the measuring unit do not meet the alarm standard for medical electrical devic-
es, DIN EN 60601-1-8.
F To guarantee patient safety, the receiver unit and peripheral devices are to be operated outside of the 
patient’s immediate surroundings, i.e. with a minimum distance of 1.5 m to patient. If this distance should 
not be able to be kept, measures must be taken to reduce the housing leakage current. These measures must 
meet the requirements of DIN EN 60601-1-1.
F All parts of the measuring unit, including accessories, which come into contract with the patient 
during intended use, meet the requirements of the applicable standards regarding bio-compatibility.
OPERATING THE DEVICE
F The ECG the measuring unit, especially the electrodes and electrode cables, may only come into con-
tact with healthy patient skin.
F Wear the ECG measuring unit on a piece of clothing or carry it in its pouch (accessory)
F While the ECG is recording, don’t make any changes to the electrodes or the device. Otherwise, the 
measurements could be faulty.
F The ECG measuring unit is a defibrillation- proof application part of type BF. The device is not suit-
able for direct leads to the heart. When using a defibrillator, the ECG electrodes and the and the defibrillator 
must not come into contact.
F When using a defibrillator, make sure that no one has a conducting connection to the patient. Burns 
or other injuries could result.
F It is not possible to operate HF devices, e.g. surgical devices, in combination with the ECG
measuring device.
F If the measuring unit should heat up in rare cases, this could be due to a short circuit in the batteries. 
Remove the ECG measuring unit immediately and remote the batteries. Stop using the device and have it 
repaired before using it again.
F Make sure that the Bluetooth monitor to which the measured data is transmitted is invisible to other 
Bluetooth end devices. Otherwise, there could be errors in the data transmission.
F Only use the Bluetooth dongle certified by Corscience and included in delivery for Bluetooth com-
munication.
BT 3/6 and BT12 operate safely and effectively in an environment where BT devices and WLAN devices co-
exist. But some restrictions must be considered. We recommend using the BT 3/6 BT12 device together with 
maximum of two other BT ECG devices within the range of each BT ECG device. Furthermore, any WLAN 
sender or receiver (e.g. WLAN USB dongles for PCs) should be placed more than 1 meter away from the BT 
3/6 BT12 and the BT receiver (BT USB dongle for PCs) respectively. Otherwise, BT 3/6 BT12 will lose data 
packets.  The user is responsible for ensuring that data transmission is not corrupted by too many wireless 
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senders or receivers in the vicinity.
F When monitoring critical patients, an alternative ECG system should be kept readily available in the 
event the device fails.
F Avoid tensile load on electrode cables
F Only use bio-compatible and CE-approved ECG electrodes with the ECG measuring unit.
F Always observe the user instructions for the used electrodes.
F Magnetic and electric fields can influence the function of the device. Keep a safety distance between 
the ECG measuring unit and devices which emit HF radiation (e.g. cell phones), since otherwise malfunc-
tions could result.
F Observe that when the measuring unit is switched on, the electromagnetic radiation it emits can in-
fluence other electric devices around it.
F The BT3/6, BT12may not be used on a patient undergoing a treatment that involves strong electro-
magnetic fields or electrical signals such as electro-surgery or MRI.
F The ECG measuring unit may not be operated in potentially explosive atmospheres.
F Do not use or store the product in dusty, wet or dirty environments.
F Check the signal limit settings before every monitoring phase.
F When using the BT3/6 or BT12may during a stress ECG, it is required that the patient be under con-
stant observation.
F The ECG measuring unit may not be used without supervision on kids under the age of 3 or mentally 
confused patients. There is a risk that the electrodes could be aspirated.
F Wireless transmission error could occur if heat therapy devices are operated it the immediate vicinity.
F If the patient has a cardiac pacemaker, there could be errors calculating the heart rate.
F When monitoring critical patients, an alternative ECG system should be kept readily available in the 
event the device fails.
F Avoid tensile load on electrode cables
F Only use bio-compatible and CE-approved ECG electrodes with the ECG measuring unit.
F Always observe the user instructions for the used electrodes.
F Magnetic and electric fields can influence the function of the device. Keep a safety distance between 
the ECG measuring unit and devices which emit HF radiation (e.g. cell phones), since otherwise malfunc-
tions could result.
F Observe that when the measuring unit is switched on, the electromagnetic radiation it emits can in-
fluence other electric devices around it.
F The BT3/6, BT12may not be used on a patient undergoing a treatment that involves strong electro-
magnetic fields or electrical signals such as electro-surgery or MRI.
F The ECG measuring unit may not be operated in potentially explosive atmospheres.
F Do not use or store the product in dusty, wet or dirty environments.
F Check the signal limit settings before every monitoring phase.
F When using the BT3/6 or BT12may during a stress ECG, it is required that the patient be under con-
stant observation.
F The ECG measuring unit may not be used without supervision on kids under the age of 3 or mentally 
confused patients. There is a risk that the electrodes could be aspirated.
F Wireless transmission error could occur if heat therapy devices are operated it the immediate vicinity.
If the patient has a cardiac pacemaker, there could be errors calculating the heart rate.

Electrode contact

Fasten the electrodes to the patient. The ECG measuring unit automatically check the contact quality and in-
dicates a poor electrode contact by flashing the respective point on the display. If one or several points should 
flash, check the contact of the corresponding electrode(s) and replace, if necessary. The ECG transmission 
begins when all electrodes are connected. If one of these four electrodes R, L, F and N is removed or falls off 
during recording, the ECG signal transmission is interrupted. The recording is not interrupted if one of the V 
leads comes loose. 
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Displays and signals

The ECG measuring unit can be operated in two different display modes:

• In the complete display mode, the heart symbol flashes at the same rate as the heartbeat 
and the hear rate is displayed as a number value.
• In limited display mode, the heart rate is not displayed. Only the heart symbol flashes. 
Instead of the heart rate, the following characters appear on the display ‘   ’
A crossed-out loudspeaker symbol indicates that acoustic signals are muted. The charge status 
of the power source is indicated by three bars.
If the ECG measuring unit detects an R wave, it emits a brief acoustic signal. This output can 
be deactivated via the receiver of the ECG data. Furthermore, the heart symbol flashes on the 
display at the rate of the detected R wave.
The electrode connections are displayed by points. Here, an open electrode is signalized by 
a respectively flashing point and connected electrode by a continuously illuminated point. 
Data transmission on the monitor only start when all electrodes are connected. If one of the 
electrodes loses contact, an acoustic warning is output. If this failed lead should be one of the 
three leads according to Einthoven, transmission is interrupted until the electrode has been 
correctly attached again.
If the measured heart rate is above or below the set limits, two brief acoustic signals are 
sounded.
The “Radioactive” symbol indicates whether there is wireless contact to the PC. When the 
wireless connection is established or broken, a short acoustic signal sounds. In the case of a 
connection termination, e.g. when the patient moves out of the monitor’s receiving range, a 
pulsing acoustic signal sounds for one minute.
All acoustic signal, except for the sound output for a detected R wave, can be muted by press-
ing the on/off key briefly. After 3 minutes, the signal sounds automatically again if the cause is 
still present.
A connection termination is not signalized again after muting. Muting only applies for the 
currently occurring signal. All other signals can still sound. If an event signal is deactivated, 
the crossed-out loudspeaker symbol is illuminated on the display.
All acoustic outputs, except for warning signals when the connection is terminated, can be 
permanently deactivated by configuring via the monitor.

F If sound output is permanently deactivated via the monitor, no signal is sounded when 
an electrode falls off or when the pulse thresholds are exceeded/fallen short of 

The display has backlighting, which can be activated by a short press of the on/off key and 
switches off automatically after 5 second.
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The following table offers a list of all occurring acoustic and optional signals which can be output by the ECG 
unit.

CLEANING AND DISINFECTION 

Cleaning and disinfection of the surface of the device
Only clean the ECG measuring unit when it is switched off. Make sure that no liquids can penetrate into the 
device. Wipe the housing with soft, moist cloth. For disinfection, use Incidin Foam or MicroZed Liquid or 
an equivalent means. Please consider in any case the required contact time according to the manufacturing 
instructions. 
F Never submerge the device in disinfectant or other liquids. Otherwise, the device could be damaged 
and patients and users could be endangered.

Cleaning and disinfection the electrode cable

To clean the electrode cable, rub the cable off with a soft, moist cloth. Only use a mild cleaning agent to avoid 
damage. Make sure you don’t pull too hard on the cables. Never submerge the cables in liquids.
For disinfection, rub the cable off with a cloth soaked in IncidinFoam or MikrozidAF Liquid
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MALFUNCTIONS
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TECHNICAL DATA
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Appendix e. BP MOnitor Information

This chapter contains important safety and use information about BpTRU BPM-200 Device. An information 
provided by The BpTRU Medical Devices. BpTRU Operator’s Manual” 

 PRODUCT OVERVIEW

BpTRU is a non‐invasive, automated blood pressure monitor designed specifically for primary care. It mea-
sures systolic and diastolic pressure and pulse rate, and requires no manual calibration. The patented Au-
tomatic mode increases accuracy of blood pressure measurements by averaging multiple readings to help 
reduce white‐coat hypertension.

The BPM‐200 has the following features: 
  • Measurement intervals from 1 to 5 minutes for multiple measurements in Automatic mode
 • Continuous, automatic zero‐offset calibration, assuring
    that the instrument gives consistent, accurate readings
 • Automatic inflation to 180 mmHg on first measurement and smooth, linear deflation
 • Includes three adult cuff sizes (child and extra‐large
    cuffs are available)
 • Wall‐mountable
 • Rechargeable spill‐proof lead acid battery
 • USB port for transfer of data to electronic medical records
 • Permits roll stand, table top or wall mount applications
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SAFETY INFORMATION

This section describes the indications for use, contra‐indications, safety symbols, general warnings, and gen-
eral precautions that you should be aware of when using the BpTRU.
Indications for Use
The BpTRU:
 • measures systolic and diastolic blood pressures and pulse rates in subjects 3 years of age and older.
 • is intended for use in physicians offices, nursing units, and patient care areas of hospitals.
 • is to be operated only by physicians, nurses, or trained medical professionals.
    Contra-indications for Use
    The BpTRU:
 • is not designed for use with neonates, infants, or children under 3 years of age.
 • is not designed, sold, or intended for use except as indicated.

SAFETY SYMBOLS AND DEFINITIONS

Safety symbols found on the labels on the back and bottom of the BpTRU monitor and in this operator’s 
manual have the following definitions:
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Display Reference

The BpTRU front‐panel LED monitor displays the measurement readings, as well as the current operating 
mode and status.

WARNINGS

x You should be familiar with all operating instructions
x Prolonged, excessive, or incorrect use of the BpTRU may lead to tissue injury, venous pooling, and 
impairment of circulation in the arm of the patient.
x The blood pressure cuff should not be used on the samearm as an IV or any other medical equipment 
that relies on the circulatory system distal to the cuff.
x Do not use a metal tool to install or remove a battery. The terminals may short and lead to an electri-
cal safety hazard.
x Substitution of a component, such as a blood pressure cuff, different from that supplied may result in 
measurement inaccuracy.

CAUTION

F Avoid compressing or restricting the coiled tubing, which may restrict inflation or deflation of the 
cuff and cause mechanical failure of the tubing.
F Significant physical damage to the BpTRU could result in inaccurate results or even injury.
F Exercise care when moving the BpTRU to avoid the risk that dropping it could cause an injury.
F Stop using the monitor if there is evidence of any of the damage listed in “Inspection” on page 44 
BpTRU Manual. Replacement of damaged parts or accessories is mandatory for correct functioning of the 
monitor.
F The BpTRU and accessories are not designed to be sterilized by autoclaving. Autoclaving will damage 
the monitor and accessories.
F Excessive wetting or immersion of the BpTRU and accessories may lead to electrical safety hazards or 
to blockage of connectors and tubing. Do not attempt to use the monitor without allowing sufficient time to 
air dry. 
F If it is necessary to clean the battery, use a dry cloth only. Do not use fluids.
F The use of a power supply other than that supplied with the BpTRU may result in damage to the mon-
itor or measurement inaccuracy.
F The use of accessories, transducers, and cables other than those specified may result in increased EMF 
emissions or decreased immunity of the system to EMF within the surrounding environment.
F When using the optional roll stand, ensure that the BpTRU and accessories are mounted according to 
instructions supplied with the stand to ensure stability.

If using an alternate roll stand, ensure that the BpTRU and accessories are sufficiently stable by tilting the 
assembly to 10° from the vertical. If the assembly returns to the upright position on its own, it is sufficiently 
stable.
F Using batteries beyond their recommended lifetime may result in damage to the BpTRU device.
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Displays

The BpTRU has five multi‐digit LED displays to present data.
1. Systolic  Systolic pressure displayed in millimeters of mercury(mmHg).
2. Diastolic  Diastolic pressure displayed in millimeters of mercury(mmHg).
3. Pulse  Pulse rate displayed in beats per minute (bpm).BpTRU Operator’s Manual
4. Reading  Indicates which measurement’s results are shown in the systolic, diastolic, and pulse displays.
• A number indicates that the result of one measurement of a single or automatic series is
being displayed. E.g., if three blood pressure measurements have been taken, the Reading display shows “3” 
and the other displays show the result of the latest measurement.
• “A” indicates that the average of an automatic series of BP measurements is being show in the other displays.
5. Cycle  “SP” (Single Pressure) indicates that the BpTRU is operating in Manual mode. A number 
from 1 to 5 indicates the cycle time used (in minutes) when operating in Automatic mode.

If the Cycle display shows a dash in the left segment, the unit is in Hide Mode, see page 59 (BpTRU Opera-
tor’s Manual”). 
The BpTRU also has several smaller LED indicators displays that show its operating mode and status.

Indicators – All Models

Indicators – All Models
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Audio Tones

The BpTRU emits audio tones to indicate certain operating conditions or functions, as described in the fol-
lowing table.

AUDIO TONE

3 short beeps followed by 1 long tone

1 long tone

2 short beeps every 30 seconds

2 short beeps

1 short beep

MEANING

Sounds when the BpTRU is initializing itself on 
start‐up.

A series of 6 BP readings has completed.

The battery charge is low.

AC power is disconnected. The BpTRU is now run-
ning on battery power.

AC power is connected. The BpTRU is no longer 
running on battery power.

The BpTRU also emits audio tones to indicate certain system errors, as described in the following table.

AUDIO TONE                       ERROR CODE

3 beeps              E3, E4, E5, E6, E7, E9 and E13

3 beeps, followed by a 3‐second pause, then another 3     E2, E10, E11, E12
beeps (pattern continues until the condition is removed) 

Description of error you can find in BpTRU Operator’s Manual chapter “Troubleshooting”.
Specifications: BPM-200

ITEM                                                                          SPECIFICATION

Pressure measurement range                                                0 to 290 mmHg

Pressure measurement accuracy         Meets or exceeds ANSI/AAMI SP10:1992

               Within 3 mmHg or 2%, whichever is greater

Systolic blood pressuremeasurement range                     60 to 250 mmHg

Diastolic blood pressure measurement range         40 to 160 mmHg
  
Pulse rate measurement range          40 to 200 beats per minute
  
Blood pressure measurement efficacy              Meets or exceeds ANSI/AAMI SP10:1992 standard  
              for overall efficacy of blood pressure measurements  
              versus standard auscultation (using the 5th Korot 
              koff sound) Average error within +/‐ 5 mmHgStan 
              dard deviation within 8 mmHg
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Pulse rate measurement efficacy          Meets or exceeds specification against a clinical refer 
              ence. Average error within +/‐1 beats per minute  
              Standard  deviation within 3 beats per Minute

Maximum operating cuff pressure         290 mmHg

Maximum possible cuff pressure         330 mmHg

Maximum possible cuff inflation time         Over 10 mmHg for 3 minutes

Input power requirements to universal power supply      100 – 240 VAC, 350 – 150 mA, 50 – 60 Hz  

Output power of universal power supply        10 VDC, 1.0 A

Cord set connector type                     IEC 320 C7 connector

Cord set plug types           North American, Continental Europe,
            United Kingdom, Australia

Cord set length           1.8 m, 6.0 feet  
    
Battery voltage and capacity         8 V, 3.0 ‐ 3.2 Ah          

BP measurements per battery charge        200 at 2 minutes’ cycle time      

Battery charge time          12 hours, trickle charge    

Battery charge cycles          250        

Environmental operating ranges        Temperature: 10 to 40 degrees Celsius
            Humidity: 15 to 90% RH (non‐condensing)
            Elevation: ‐170 to 1,700 m (from sea level)
       
Physical dimensions          Height: 15 cm

(table top)           Width: 23 cm
            Depth: 15 cm

Weight            4 kg, including accessories

Standards

The BpTRU monitor (BPM‐100 and BPM‐200 models)
complies with the following standards:

 • CAN/CSA C22.2 No. 601.1‐M90, Medical Electrical Equipment – Part 1: General Requirements for  
    Safety, 1990.
 • UL 2601‐1:1988, Medical Electrical Equipment – Part 1: General Requirements for Safety, 1988.
 • ANSI/AAMI, SP10:1992, Electronic or Automated Sphygmomanometers, 1992.
 • IEC 60601‐1 (1988), Medical Electrical Equipment – Part1. General Requirements for Safety, 1988  
    (equivalent to EN 60601‐1).
 • International Safe Transit Association, Pre‐shipment Test Procedures (Procedure 2‐A), 1996.



79

 • IEC 60601‐1 (1988), Medical Electrical Equipment – Part1. General Requirements for Safety, 1988  
    (equivalent to EN 60601‐1).
 • International Safe Transit Association, Pre‐shipment Test Procedures (Procedure 2‐A), 1996.
 • IEC 60601‐1‐2 (2001), Medical Electrical Equipment –Part 1. General Requirements for Safety;   
    Electromagnetic Compatibility – Requirements and Tests, 2001 (equivalent to EN 60601‐1‐2).
 • IEC 60601‐2‐30 (1999), Medical Electrical Equipment –Part 2‐30: Requirements for Safety, includ 
    ing Essential Performance of Automatic Cycling Non‐Invasive Blood Pressure Monitoring Equip 
    ment, 2000 (equivalent to EN 60601‐2‐30).

APPENDIX F. GLOSSARY

• HRV Heart Rate Variability 
• Bluetooth An open wireless protocol for transmitting data over short distances
• ECG (Electrocardiogram) Electrical signals generated by the heart muscles
• USB (Universal Serial Bus) Serial communication protocol for exchanging data between a host con-
troller and a peripheral device
• Hardware Describes the physical components of a device
• Software A general term describing computer programs: applications, libraries, etc.
• PC Personal computer. Can be notebook, desktop, etc.
• PBI QRS-card(QRS-card) ECG R-Wave Trigger device.
• RR-interval 
• BP Monitor –BpTRU Medical Device Model BPM-200-
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