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Standard Operating Procedure: Multiple Breath Nitrogen Washout.
Signal Re-alignment

1. What is Signal Alignment?

Signal alignment or synchronization refers to the temporal alignment of the flow, oxygen and carbon
dioxide trace. The lag time between flow and gas signals may vary between Exhalyzer D units and may
differ depending on which DSR is used. This is mainly due to differences in sample flow rate between
systems but also results from subtle variances in Nafion tubing length and characteristics of the gas
analyzers. Therefore the default delay values in Spiroware will not result in optimal signal alignment.

Recall that: _
[N2] is calculated from [O3] and [CO;] zZ, J/ I_ R T.
[NZ] = 100'[02]_[C02] 5 102 .nh__ = 108 wm 'uu mnls]l;; T
F*-\ T =

During the breathing cycle [0,] and [CO,] L me— — == —)l’

F
travel in opposite directions. 5F
Inspiration: [O3] increases’t‘and [CO,] decreases‘l’ et
Exhalation: [O;] decreases\l,and [CO;] increases ’T‘ i _.J/ -'. s

Therefore, if [02] and [CO;] are out of phase with one another characteristic spikes and dips will
appear in the [N;] signal. These deflections can alter FRC calculation and measured CetN,, which in
turn affects determination of end of washout and LCl measurements.
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Gas and flow signals must be accurately aligned with one another in time in order to ensure
precise estimation and accurate calculation of gas concentration and volume.
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Standard Operating Procedure: Multiple Breath Nitrogen Washout.
Signal Re-alignment

Prior to beginning all testing, a trained operator should have performed a number of signal alignment
maneuvers to determine the “characteristic” delay of the machine, which is then saved in the system’s
settings. These values are found in the Flow-to-Signal Offsets section at the bottom of System Settings.

Signal alignment should then be repeated (values recorded but not saved!) every week to verify that
results are within +/-10 ms of previous characteristic delay times. See section 5.4 of the Multiple Breath

Nitrogen Washout SOP.

System Settings

Hamistnas range rmmal NG [potd CIRL T ] =
Hrmathes mnge alevatad N oo, F wine | 1000 =
Narmiztiée range severe NO [prb] # Min: 120
Calibration

] Finw low-pass fibeeing
Filter winciow &2 (5] a5

Cut-off frequency k2]

|atest NO clifration (s cancaneration [ppm]

Latast NO callbration gas cxpiry data: F009-01-01

LowajHigh erncantration o 17 callfcation gas (S Min: 7094 Max: | 100

walid Tl eane For Large bypass [mifs] Min: 900 Maz: | 1300

walid fiow g tor <mall typass | mids| Min: 130 Max: | 750
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The resulting Flow to 02 Offset and Flow to COz Offset values (synchronization values/delay times)
represent how much the CO2and O:signals will be shifted in time during recording in order to align with

flow.

Examples of poor signal alignment:

Poor signal alignment can be identified by repetitive deflections in the N, concentration trace.
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Standard Operating Procedure: Multiple Breath Nitrogen Washout.

The N3 signal should return to zero between breaths, and provided gas calibration has been performed,

should not be a negative value (dip below zero).

500
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Signal Re-alignment
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2. Why is it necessary to correct signal misalignment?

Signals can occasionally become misaligned during testing. This may occur for a variety of reasons,
someone may have unintentionally saved a poor synch calibration to the system settings, or possibly the

subject being tested has a breathing pattern that is outside the range of values generated by operator

synchronization.

Signals must be aligned in order to generate accurate MBW outcomes, therefore signal realignment

must be performed before analysis can occur.

3. Determining correct Flow to O, Offset and Flow to CO; Offset values

(synchronization values/ delay times).

Determining correct delay times depends on why the original delay values were incorrect:

1. Synchronization Values Known (Section 4)

e Incorrect synchronization times were accidentally saved to system settings and need to
be set back to usual settings. Values can be found in recorded in calibration log.
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e Nafion tube was changed and synchronization calibration needs to be performed to
determine new characteristic values.

2. Synchronization Values Unknown (Section 5)
e Trials were collected using the usual synchronization settings but the signals were still
misaligned.
e Generate new values by performing a Flow/Channel Signal Synchronization with
existing data.

4. Synchronization Values Known

In order to properly correct signal alignment, system settings must be returned to day of test conditions
and correct flow to 02 Offset and flow to CO2 offset values (synchronization values/ delay times) must be

determined. The following values will be required:

1. Environmental settings: ambient temperature (°C) and pressure (hPa) from the time of test

e Environmental values should have been recorded in a log at the time of test.
e If values were not recorded or known, they can also be found in the subject’s A-files
(see Section 4.1).

2. Dead space volumes: corresponding to the equipment used at time of test.

o **Study specific; dead space settings used should be based on the study the subject is
enrolled in.

o If values were not recorded or known, they can also be found in the subject’s A-files
(see Section 4.1).

3. Flow to O2and Flow to CO2 Offset values (synchronization values/ delay times):

e Correct synchronization values can be:
1. Found as recorded in calibration log
2. Determined by performing synchronization calibration with new Nafion tubing.

4.1 Where to find Environmental settings and dead space volume measurements if
not recorded.

Environmental conditions and other system settings from time of test are recorded within the
raw data or A-file. An A-file is a text document generated for each patient recording (per trial)

and contains the raw flow, O2 and CO:2 offset (synchronization) values.

The location of A-files is specified in the System Settings.
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Standard Operating Procedure: Multiple Breath Nitrogen Washout.
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4.1.1  WHERE ARE A-FILES STORED?
1. Open Spiroware and navigate to the Administration menu

2. Open System Settings, under Sensor heading locate File of unprocessed data

'{;' ECO MEDICS - SPIROWARE 3.1.6
: £
System Settings s =
Sensor
[~ CLD 88 sp is present on this machine
Device supports auto calibration =
[V Exhalyzer D is presant on this machine
Device supports auto calibration ~ . .
oo [com B Drive and folder location
51 i o sproceased dita designated for A-files
Target directory C:\WASHOUT |
T T T e
Target directory C:AWASHOUT\B |

[~ Filz of decelerated BTPS and Delay Comracted Data

3. Open the folder that contains raw data and select any A-file from the subject and test
occasion you need to correct for signal misalignment. All A-files from the same test will

have the same settings.

4.1.2 WHAT INFORMATION DOES THE A-FILE CONTAIN?
1. Environmental Settings: Temperature and Pressure can be found in the header of the A-file.

(SPW_v3.1.6;DSR=5et2; T=25.1; P=990; BTPS=True; H=0; FT=30; FH=A0§ET=37; BH=100; ByH=0; ManBTPS=False;ManFIC=1; FIC=True; FE
29, 0!

(5Pw_v3.1.6; DSR=5etq; T=25. 1; P=999;BTPS=True; H=0; FT=30; FH=60

2. Pre and post capillary dead space volumes corresponding to the DSR used during testing
can also be found in the A-file.

=

R

$7; BH=100; ByH=0; ManBTPS=False;ManFIC=1;FIC=True;FEC=True; =True;V5=15; Pre=14. 3; Post=9. 54EC=True; 02RTC=True; 02|

=True; vs=15| Pre=14. 3; Post=9. 5| sFC-
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4.2 Restore System Settings to day of test conditions and Correct Synchronization

Values.

All system settings influence calculation of results; ONLY delay times should be corrected and all
environmental and other system settings should be restored to day of test values.

4.2.1  SET GENERAL SYSTEM SETTINGS
1. If Exhalyzer D® system is not actively running (i.e. turned off) Spiroware must be set to

simulator mode.
e Right click on Ecomedics symbol in the header of the Administration page

e Select Simulation
e Select Enable Patient Simulator
e Deselect Simulate in real-time

‘fg ECO MEDICS - SPIRDWARE 3.1.6

Administration = :
(Debugging Toals) i
‘Window Sizes L3 Simulate in real-times
Sonlicatin Load and feed data file

Miscellanzous

Refresh Panel (if apolicable)
Home

2. From the Administration menu, open System Settings

System Configuration Patient Management Device Management

Export Data
User Management Device Status |

Import multiple Patients
System Settings Flow § Channel Signal Synchronization |
Import single Patisnt

Device Direct Link Control |

Report Templates |

Spiroware 2 Databass Import
Device Calibration Device Reports
Flow Calibration | Flow Calibration Reports
Channal Calibration Reports
Channel Calibration |
NC Calibraticn Reports
NO Zero Calibration
Flow | NO Synchronization Reports
NO Span Calibration
Flow [ Channel Synchronization Reports
Environment Settings
2 Sincer (DD/MMIYYYY)
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3. Under Sensor heading Ensure CLD 88 (exhaled nitric oxide (NO) analyzer) is disabled if not
present on device. Ensure Exhalyzer D® is enabled (Check in the box). **Note- NO analyzer is
specialized hardware that is NOT standard equipment.

System Settings

[ CLD 88 sp is present on this machine
Devica supports auto calibration =

[ Exhalyzer D is pressnt on this machine

Serial port (= |

4. Raw data files (unprocessed data) should ALWAYS be selected but new A-files will not be
created by re-running files. If desired, B, C or Breath Table data re-calculated with new
settings can be saved to a folder on your local hard drive provided the following settings are
correct:

e Ensure that the data type is selected
e Ensure that the data is mapped to an existing folder on the C:\ Drive

System Settings

Sensor
[T CLD 88 sp is present on this machine

Device supports auto calibration =
[V Exhalyzer O is present on this machine

Device supports auto calibration ~

serizl port | com1

L

¥ File of unprocessad data
Target directory C:\WASHOUT _I
[T Filz of BTPS and Delay Corrected Data
Target direciory C:\WASHOUT\b _l
[" File of decalerated BTPS and Delay Comrected Data
Deceleration factor 2 (frequency: 100Hz)

Target direciony C:AWASHOUTC

¥ Filz of Breath Table Data

Target directary C\WASHOUT

5. Ensure orientation of the flow signal is correct and automatic start and stop are disabled.
e Scroll down in System Settings confirm Show inspiration flow positive is selected
and confirm Automatic start and Automatic stop of the test are NOT selected.

[ calculate integrated re-insp. N2 velume

——
[¥ Show inspiration flow positive
[ Automatic start of test
[T Automatic stop of test
™ Automatic start of washout (AND criteria)
when Std. VT Insp. valid
when 5Std. VT Exp. valid

when Std. Cet CO2 valid

when Std. RO valid

Sl e
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Standard Operating Procedure: Multiple Breath Nitrogen Washout.

4.2.2

ENTER DAY OF TEST DEAD SPACE VALUES

e Scroll to the Calibration header in System Settings

Signal Re-alignment

e Enter the Pre-Cap Deadspace and Post-Cap Deadspace values that correspond to
equipment used at time of test for appropriate DSR Set # (Set 2 or Set 3, depending on
which set was used for the test).

e Different studies have specific values

e Press SAVE before returning to the main menu

Insert Setlings:

Type Min, Calk. M Cali.
Flow Range  Flow Range
sull L) 110
Sat T 450 S50
Set3 a0d 1100
Spirells <000 000
Flow - to-signal Offsers:
Tnspiration
Type Flowy 1 02 Flw b GO
rteat 5] DtEet [sar]
Sel 1 0,73 (k]
Set 3 nT OGS
set® .oy 007
Gpirelie 0.on ooF

KNumber of warhoad bresths for synchrorezation
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4.2.3  ENTER CORRECT FLOW TO O2 OFFSET AND FLOW TO COz OFFSET VALUES (SYNCHRONIZATION VALUES/ DELAY

TIMES).
e Under the Calibration header in System Settings, Scroll to Flow —to-signal Offsets enter the
correct values in the Flow to 02 and Flow to CO2 Offset fields for corresponding DSR.

e  Press Save.

Flow-to-Signal Offsets:

Inspiration
Type Flow to 02 Offset Flow to CO2 Flow to MMss
[5] Offset [sec] Offset [sec]
Setl 0.73 0.08 0.83
Set 2 0.68 0.065 0.68
Set 3 0.553 0.0715 0.553
Spirette 0.69 0.07 0.8

4.2.4  ENTER DAY OF TEST ENVIRONMENTAL CONDITIONS

1. From the Administration menu, select Environment settings

Devics Status

Hser Managemant

Flawr | Channel Sigral Synchrontztson |

Systan Sattngs
Trmport single Patiert
Repoit Templates | Dievice Direct Link Control |
Spiroware 2 Dawbese Import
Devlca Calibration Diavice Reports.
e T | Flow Caliaretian Reparts
Chonned Calibraton Reparts

Channal Calibration I NC Calibration Reports

NOY Zevee Calbration Flow { MO Syrchronization Raports

T Sy Cafibrrton Flow | Channal Symchronization Raports

I Envirormant satings |I [y o )
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Enter the ambient Temperature and Pressure from the time of test, press SAVE before

returning to the main menu.

e Note — do not need to press Calibrate or Update Measurements

Environment Sattings

Environment Measurements

Arehiant samparaturs [5C] %

Atrroapien: prazers (7] toars

Manual BTPS Correction Parameters:

¥ 7 comecton sctre
Torset Fuumidbty For crita vl [%] | ©
Temperabure: o Fowbess [7C] L
Fi, Humieity at Fowhazd [%] |0

oy Temoeraurs (2] w
Eady i 4] 10
Homidey s Bypasa %] )
[¥ 2 Zarmechon Acte

ATRC: Comction Factar Loes
& Inepireiory Fiow Comestion Exthie

ETPS Coirartion Fatar L5
I Expisetney Pl Comacion Acties

ETPS Enirection Fa L6

T Pmwnd ATFS t9 BTFS cormection feccor (e, onfy)
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4.3 How to re-run A-files to correct signal misalignment.

Now that all of the system and environmental settings have been restored to day of test and the new
delay values have been saved to system settings the operator may proceed with re-running files to
correct signal misalignment.

On the Select a Patient page, highlight the subject whose raw data files will be re-run
Press Reload N A-file(s)

Find the files for be re-run (can select all at once)

Press Open.

PwNPE

Filter: &3]
Pt Lt Register New Fatisnt
1 BABMUSDLLL2008  Soby Muster oL11.2008
ket rsighem i Fatiant Hitory
MUSHAND1012009  Musher Finng 0LOL.1573 Edit Fatient
e Test
Figaad Fehi A-Fily
5 [
—
Ope )
Look i [I23 Copw
My Fiegent
Diecs st
Desbiop
Myﬁw:
My Compdes

Mysleoak Pk nare A 20140717-1 4001 1 LCL s Sz A 20140 = | ll 4
v
Files of e [AaFesr =l ice

3. Select Use current settings and press Confirm.

Please select and confirm the replay settings:
When sslecting ‘Settings from A-File(s)', the coresponding system settings
inside each A-File will be used. If an A-File does not contaln system settings,
the current system settings will be used for this A-File.

When selecting ‘Current settings’, all system settings inside the A-File(s) are
ignored and the current system settings will be used.

™ use sattngs from &-Fikels)
= e curart sattings

») Corfem |
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4. Select the DSR set to be used and press Confirm. Use the same set as the time of test.

Please select and confirm the current DSR-SET:

Mz [<150k)

(a8 3] {5 15.0'kg}

Cizats (5350 ka) (only for EXHALYZER

€ Spiretie (Spirmmetry]
corfinm

e The rerun will then begin and the A-files will automatically re-play in sequence, once the re-
run is complete the software will stop automatically.

e Once the re-un is complete, navigate to the Analysis Page (exactly the same as during a
live test) and be sure to SAVE AS DRAFT before leaving the test occasion or the results will

not be saved.

e In addition to the draft file saved at the time of test, a second draft file, with the date of the
re-run, will now be visible in the subject file. DO NOT DELETE THE ORIGINAL DRAFT FILE!

5. Prior to submitting the corrected file for analysis check that the signals have now been
aligned by opening the draft file, and scrolling through each trial inspecting for evidence of

signal misalighment.

e Ifalignment is still not corrected proceed to Section 5
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5. Synchronization Values Unknown

In order to properly correct signal alignment, system settings must be returned to day of test conditions
and correct flow to 02 Offset and flow to CO2 offset values (synchronization values/ delay times) must be
determined. The following values will be required:

1. Environmental settings: ambient temperature (°C) and pressure (hPa) from the time of test
e Environmental values should have been recorded in a log at the time of test.
e [f values were not recorded or known, they can also be found in the subject’s A-files

(see Section 5.1).

2. Dead space volumes: corresponding to the equipment used at time of test.
e **Study specific; dead space settings used should be based on the study the subject is

enrolled in.
e [f values were not recorded or known, they can also be found in the subject’s A-files

(see Section 5.1).

3. Flow to Oz2and Flow to CO: Offset values (synchronization values/ delay times):
e Synchronization values must be generated using existing raw data files.

5.1 Where to find Environmental settings and dead space volume measurements if

not recorded.

Environmental conditions and other system settings from time of test are recorded within the raw
data or A-file. An A-file is a text document generated for each patient recording (per trial) and
contains the raw flow, O2 and CO: offset (synchronization) values.

The location of A-files is specified in the System Settings.
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5.1.1  WHERE ARE A-FILES STORED?
1. Open Spiroware and navigate to the Administration menu

2. Open System Settings, under Sensor heading locate File of unprocessed data

'{;' ECO MEDICS - SPIROWARE 3.1.6
: £
System Settings s =
Sensor
[~ CLD 88 sp is present on this machine
Device supports auto calibration =
[V Exhalyzer D is presant on this machine
Device supports auto calibration ~ . .
oo [com B Drive and folder location
51 i o sproceased dita designated for A-files
Target directory C:\WASHOUT |
T T T e
Target directory C:AWASHOUT\B |

[~ Filz of decelerated BTPS and Delay Comracted Data

3. Open the folder that contains raw data and select any A-file from the subject and test
occasion you need to correct for signal misalignment. All A-files from the same test will

have the same settings.

5.1.2 WHAT INFORMATION DOES THE A-FILE CONTAIN?
1. Environmental Settings: Temperature and Pressure can be found in the header of the A-file.

(SPW_v3.1.6;DSR=5et2; T=25.1; P=990; BTPS=True; H=0; FT=30; FH=A0§ET=37; BH=100; ByH=0; ManBTPS=False;ManFIC=1; FIC=True; FE
29, 0!

(5Pw_v3.1.6; DSR=5etq; T=25. 1; P=999;BTPS=True; H=0; FT=30; FH=60

2. Pre and post capillary dead space volumes corresponding to the DSR used during testing
can also be found in the A-file.

=

R

$7; BH=100; ByH=0; ManBTPS=False;ManFIC=1;FIC=True;FEC=True; =True;V5=15; Pre=14. 3; Post=9. 54EC=True; 02RTC=True; 02|

=True; vs=15| Pre=14. 3; Post=9. 5| sFC-
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5.2 How to generate new Synchronization Values

When generating new synchronization values, current system settings will influence signal
synchronization algorithm, therefore all environmental and other system settings should be
restored to day of test values prior to using existing data to generate alternative delay times.

5.2.1  SET GENERAL SYSTEM SETTINGS TO PERFORM FLOW/CHANNEL SIGNAL SYNCHRONIZATION

1. If Exhalyzer D® system is not actively running (i.e. turned off) Spiroware must be set to
simulator mode.
e Right click on Ecomedics symbol in the header of the Administration page
e Select Simulation
e Select Enable Patient Simulator
e Deselect Simulate in real-time

‘@ ECO MEDICS - SPIROWARE 3.1.6

Administration

D

(Debugging Tools) i
v Enable Patient Simulator
Window Sizes ¥ Simulats in rezl-time
Configuration A
_ Aot B
Miscellaneous Load and fead data file

Refresh Panel (if applicable)
Home

2. From the Administration menu, open System Settings

System Configuraticn Patient Management Device Management
Export Data
User Management Device Status |
Import multiple Patients
System Settings Flow § Channeal Signal Synchronization |
Import single Patient
Beport Templates | Device Direct Link Control |

Spiroware 2 Database Import

Device Calibration Device Reports

Flow Calibration | Flow Calibration Reports

Channel Calibration Reports

Channzl Calibration | S
NO Calibraticn Reports

NO Zero Calibration o
Flows { NO Synchronization Reports

NO Span Calibration
Flow { Channel Synchronization Reports

Environment Sattings

Since: (DDfMMIYYYY)
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3. Under Sensor heading Ensure CLD 88 (exhaled nitric oxide (NO) analyzer) is disabled if not
present on device. Ensure Exhalyzer D® is enabled (Check in the box). **Note- NO analyzer is
specialized hardware that is NOT standard equipment.

(@ ECO MEDICS - SPIROWARE 3.1.6

System Settings

[ CLD 88 sp is present on this machine
Devica supports auto calibration =

[ Exhalyzer D is pressnt on this machine

Serial port (= |

4. Raw data files (unprocessed data) should ALWAYS be selected but new A-files will not be
created by re-running files. If desired, B, C or Breath Table data re-calculated with new
settings can be saved to a folder on your local hard drive provided the following settings are
correct:

e Ensure that the data type is selected
e Ensure that the data is mapped to an existing folder on the C:\ Drive

System Settings

)

Sensor
[~ CLD 88 sp is present on this machine

Device supports auto calibration =
[V Exhalyzer D is presant on this machine

Device supports auto calibration ~

Serial port | com =

¥ Filz of unprocessed data
Target directory C:\WASHOUT _I
[T Fila of BTPS and Delay Corrected Data
Target directory C:AWASHOUT\B _l
I~ File of decalerated BTPS and Delay Comected Data
Deceleration factor 2 (frequency: 100Hz)

Target directon

[ Filz of Breath Table Data

Target directory C:AWASHOUT

5. Ensure orientation of the flow signal is correct and automatic start and stop are disabled.
e Scroll down in System Settings confirm Show inspiration flow positive is selected
and confirm Automatic start and Automatic stop of the test are NOT selected.

[ Calculate integrated re-insp. N2 volume
——

¥ Show inspiration flow positive

T Automatic start of test

[T Automatic stop of test

™ Automatic start of washout (AND criteria)

when Std. VT Insp. valid

when Std. VT Exp. valid

aan
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Standard Operating Procedure: Multiple Breath Nitrogen Washout.
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5.2.2 ENTER DAY OF TEST DEAD SPACE VALUES
e Scroll to the Calibration header in System Settings

e Enter the Pre-Cap Deadspace and Post-Cap Deadspace values that correspond to

equipment used at time of test for appropriate DSR Set # (Set 2 or Set 3, depending on
which set was used for the test).

e Different studies have specific values
e Press SAVE before returning to the main menu

Walid thn rAnge B small iyness | mik|

Inserd Sellings:

Type Min. Caik.
Flow Range

Sell ]

Sat 3 450

etz .HJ:I

Sprelle 40

How- toe Signal Dffsces:

we  founo
Sul 1 .73
Sat 3 n.r
5et3 0,68
Sl 0.69

Mz Caliz.
Flow Range

110
==0
1100
000

Incpiration
Flva b 002
eet [zar]

Qs
LOAS
a7

Humber of washoig breaths for smchnonization
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Min: 180

Calb. Sywinge Wol Dotection  Pre-Cap.
velumre: Serm, Deodspace

100 2 d

Mais:

Post-Cap.
Depspace

35

inn 15 193
1008 ] 332

0.5

22

00 =] 25

Firss o MMes
(itsat [5er |
(83
n.g
0.

0.8

25

Dfanl ST

Samphs Flow

coerechon

| == =g

OF Resoanzs
Tirs

TR

I

02 Responss
Time [=]

L

[e¥ac]

et ko Defaulls

S
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5.2.3 ENTER DAY OF TEST ENVIRONMENTAL CONDITIONS
6. From the Administration menu, select Environment settings

Systern Configunation Patient Managemert Teace Maragement
Lsar Managamant | i I e Stabus |
Systar Sattngs | el mmﬂ: oo Flaw { Chennel Signal Synchrarization |
Import single Patiant
Aepart Tamplates | Denvica Cirect Link Control |
Spirrere 3 Oatabase Import |

Dievice Calibration Devier Reports -
Flow Caaration | Flow Calibration Reaports
Charnel Calibranon Azparis
Grenie Caiibration | P —
MO Zrmn Cakbration Flos { ME Symchronization feports
il Flow | channel Synchranization Reports

I Enwironment Settinge I Sinca: AOCTMMIEYY)

7. Enter the ambient Temperature and Pressure from the time of test, press SAVE before

returning to the main menu.
e Note —do not need to press Calibrate or Update Measurements

Environment Sattings ]
Environment Measurements

utate Mg e |
Arebiart samparaturs [5C] ) Cablratn
At e pramrs [Fed] toazs Calbram

Manual BTPS Correction Parameters

¥ emes comectin scte
Target Framichty For crre valus [] | ©

Teerahure ot Fowhead [%C] £

7! Expisodoty Flow Comecion fdhe:
BTFE Coimection Famos L0631

T Pamuel ATFS %9 BTFS comacion e (iss, ony)
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Standard Operating Procedure: Multiple Breath Nitrogen Washout.
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5.3 Perform Flow/Channel Signal Synchronization using existing data.

1. From the Administration menu, select Flow/Channel Signal Synchronization

e T ) e
Tmiport maltiple Patiants.
sk Setings | Flow | Chanrel Sgrel Synchronizstion
Impar single Patient
‘Report Templacss | Device Direct Lirk Cortrol |
Spiroware I Datsbace Import |
Diics Carbontion e
Fhouss Calibraticn I Flow Calioration Fepors.
| ‘Channal Callbration Reports
LSl i o calibation Repart=
0 Zero Cabbration Floee | WO S = o
¥ =pan Calibrana
ik i Ao J Channel Syncheonization Seports
Environment Settings iy i

2. Select Set 2 or Set 3 depending on which DSR Set was used for testing — press Confirm

Please select and confirm the current DSR-SET:

< 160 ha)

b 13 W)
> 35.0 M) (ondy for EXHALYZER D)
{Sprometry)
) Confirm
" H ”
3. Select “Reload N, A-Files
& 50O MEDCS - SHTDWRE TT2 _y = T | 5 |
Flow / Channel Signal Synchronization ~
o (oM
S How = s}
@ —
3 e
§“' Wors = (eal]
2
v 0 2 4 6 ] 10 12 14 16 18 n 24 2% % 3
Tima s}
=
4
3
S, 0 2 q L] B 10 12 18 16 1 il 2 24 {] 28 30
Time [s]
£
8 = c 2 4 L] 1] 0 12 1e 10 18 L n 29 26 28 30
Tima [}
2
£
i
g ™ ¢ 2 4 b ® w0 12 14 16 " u 2 24 26 8 0
T Time (s}
Zsowr @Al Nadun Large
Fiow J (harnel Signal Sinchrenganon 22,12, 2014 $9:05 DSR-SET: Set3
Qurent valees New vaboes
Inspiration Insperatien
Fiow / 02 signal cfsnt: 0645 -3
Flow / €02 agnal affest: 00455 -5
Flow / Mpiss 5003l offs. 06055 -5
Sack
Operaton advia (Fost Last) DSRSET) Set 3
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Standard Operating Procedure: Multiple Breath Nitrogen Washout.
Signal Re-alignment
4. Select an A-file to be used to generate new delay values.
When selecting an A-file to use for synchronization please ensure the following:

v" The first 10 breaths are tidal breaths; no irregular breaths
v The transition from exhalation to inspiration is smooth; no hesitations

5. Press Open — the file will automatically start running

g
Flow / Channel Signal Synchronizaticn

i

-3 Figw == [mifg]
g [ )
o o— [
ARm  — mad]
o)
LEE
T 13} St I Stap
85
O e
2 : . Vaive I Choze ot
2 ! - L ; Lok i [ Tt Hies JE2 s e 5 ® = = S L
- Schemates far Frimary Experments
j [E] 4 2014071714001 LILEL s-NEMubEreathidashentTest-5ek3 Rebad 2 A
_ SIEET 1] a-20040717-140503-LCLs-HMUbBroath Washout T st -5t
i SRR ] A-201407L7- 1414 L4-ILCE s-NEM ItEreath dasboutT est-Set 3
2 6 [E] & est-Sebd
= El A-Zq T Talt oot Imuummwmum-sas
¥y Dasiiep S
[} 2 el & a 2% P 30
My Clecuments
z -'t;-'
E My Corpuler
8
] 2 4 ] 8 i' & 23 3a
T = rarre | =l F
Places
= Flezal yps: e Files 1 v =] I
E P
=
2
b4
=
L} 2 3 1) B 10 12 14 18 8 o 22 24 26 28 k]
Time [s]
Zoom; M Mediom C Lame
Pl | Chennel Sicnl Synchrorizabon 16102014 08:14 DSRSET:  Gmt 3
Curnent values Newi walums
Inspiration Irpiraton
Pl €10 sigrel offsst: 0555 % Save
Fgw | 02 signal offeat: 0.050 8 — 8
Faw | MMss Sgnal offsst: 03005 — =
T
‘Oparator: admin {Firet Last) DER-5ET: Sat 3 ’_'J—‘

5.3.1 HOW DO | KNOW IF THE SYNCHRONIZATION IS ACCEPTABLE?
Acceptable:
v Flow tracing clearly crosses zero during transition between inspiration and expiration for the
first ten breaths of the washout.
v All gas signal marker lines (blue, red) overlap for the first ten breaths of the washout.
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Examples of acceptable synchronization

(gl ECD ™EDICS - SPIRDWARE 3.1.6 _!gl xi
Flow / Channel Signal Synchronization =
= Db Vil
- Flow: No hesitation at zero crossing P
2
) during first ten breaths of washout = =l
[\ T T} e
éﬂ / \/ ) Shart | Stop
i Walve Coritrod
g_ apen Valve | Cigea Valve
o 5 10 15 20 5 k] 40 45 &0 55 Bl

Asload N2 A-Fl=

Gas signal markers overlap

T o S e, S,

oz (]
r‘:_j
| il
F_J
=

J’_
-

_;Ir:ej_

-
e
c
c

] 5 10 15 20 25 = s £l 45 50 55 60
Time <]
i "“ r =0Ty 71 31 1 71 FF 17
» NI | f il |f |
! | lf|w>|=m»,.»'>|=f>
|
¢ JUUUUL JUUL UL DU U U
o s 40 45 50 55 &)
Inalsl
o] ; 1) @
Eﬂ 9% l Q q ]
i')u
S [ i 13 0 3 0 5 A0 4 0 [ =9
Time [s]
Flow / .
4 Flow: No hesitation at zero
v s
8 crossing during first ten breaths - —
A —
" A\ R o
AT VIEN YR B
30 l; \ ‘ |lH Ll \ \ H \ I = — (g
[ W A LA e
p (/\‘ e \/\V‘ \ LH -fjk L, Y ‘
g Vobva Contrl
(] 15 1w 10 v ‘-.y..m..‘ i
g Gas signal markers overlap : W R e O G o SR prerrre
_E =
g e T o T e (I o N e, SR o o i e S e S T SN }
' _ i T m 0 L 0 ) ) 0 110 i
Time fs]
o, | || |
£ | | I | 5 | (
H ' ‘71 A2V g L | r‘ | I . I | I I
w »n “0 Bl ®0 o = % 10 10 e
T [o]
= b b o 4 q g
i s Ml
i L] u »n Ed L] & x £ «° 0 10 128
nima []
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Standard Operating Procedure: Multiple Breath Nitrogen Washout.
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Examples of unacceptable synchronization

ROTWARE 314

Flow / Channe! S{gnal Synchronization =
s Ovlew s
8 Flow: zero crossings not clean | | :
| RN .
AN o\ —
7 4 psea,] - s
g | ‘vabve Contral
“ :;.kl S0 55 60 € k) k3 80 a5 ] 95 WJ Clam \iolve
Gas signal markers don’t overlap - : ‘ :
— anLTmmmmmmm-W
£
T:E‘n‘ ; so 55 60 85 K s 80 a5 % L
- {1 (R 1 < S 1 it 6 fr e A 7 = s 2 = s / = =
E f \ '\ | f | (| i [ & | ( o {‘ [ o [ | f |
§ ] ‘ I—J —‘ l—’ \—.' I_J' L_.I l_) I_.‘ _" r_' S \_' . v’ i _) S I _‘ Y r_.
0 L 10 15 0 3= @ ’14:'“) S0 =5 &0 &5 n s 80 a5 0 9%
. q = 1T—
i Lo 3

8. Only values generated from acceptable synchronization should be saved. If the first A-file is
unacceptable select “Reload N, A-file” again to load the subject’s next A-file. You can do
this as many times as needed until an acceptable trial is found.
@ EcO MEDICS - SPIROWARE 311 - - silelbis |
Flow / Channel Signal Synchronization £i=
Orime \akimy
Ao = il
n —
)L\ g — i
: J —
Ry \,1 \' ,\ f y | 2 sat | £
g Vaiva Cantrol
o 0 2 30 40 50 bl 20 S0 100 110 120 TRy
Tiene [=] Open¥ohe | Close Vabe
g U GURE R R R R AT au g = l o 12 A I
7 I \ 123 L4 ] =
= LS
s _r—\mmr—\m*m_/—\sf—‘_J
0 0 -] 0 40 Q o n 0 s 100 110 12
Tiemw ]
ik = = . 3 1 et
= M N @i 153U Tl - = = ==
: I || ] | \l""'\‘ |‘|“' (3 | INENINEY [
8'\|‘| "J“ | J | | ‘L“"II J‘ Jrl | ! ! |
= 0 = 0 = 2 }U = 407 = 504 = i‘c‘rd == o 2= = h?ﬂ =3 00 = o0 — unk
Time [5]
s b o ¢ 4 q q
i 5 b D D
S
i o 110 0 30 40 ) 0 k] &0 %0 100 110 120
T {5]
Zoom: S AE U Meckm 1 laga
Flow / Charnel Signal Syechrorizabion  (2.01.2015 13:07 CSR-SET: Set2
Currecd values. Nevr vaboms.
lLreorsbon Inspiraten
Flow / 02 Fgnal offsat: Q505¢ 06143 | S
Flow / 002 mgroad cffwet: o0as. 050« .
Flow | MM 3gral offets Q505 G9%E ¢ R
o
Operator: admin (First Last) DSR-SET: Set3 A
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Standard Operating Procedure: Multiple Breath Nitrogen Washout.
Signal Re-alignment

Flow / Channe Signal Synchronization ==

v Cmbre Vales
s Paw — e
k1
03 e %)
\ 0 — )
z Mes  — jumad
i
2 LJ ; Cor Amquismon,
] » st -
e Opan )
S Valee Control
> Lockin: [ i BaTestizys2 > ~ @B o 100 0 2 pa iy [
= - Name 2 Dste modified Type Size
s ch;i | BioTestKmys2 BrasthTables 29/05/2013 352 PM  File foldar LB \ @ \ VNS S WY S NS g - Redoad N2 &-Fke
F 5 A BioTeatKaycd Vit Triaft_Sct3 MP_Sycta.. 20/05/20132480M  Text Documant 2,060 2
= - A_BioTestKrzys2.Visl_Trial2_Se13_MP_Syste.. 29/03/2013 236 PM  Text Document 2091 kB
b NN Deddop A_BioTestKrzys2\isitl_Triel3 SetS MP_Syste.. 29/05/2013305PM  Text Document 2802 k8
L] 10 20 1100 I} o
Rre=14
- f f _i [ | r ] ~ = = — A =
= | | A f f f r 2|
L # \ [é &S [ & f |
§ | | | ‘ Cemputer | | | f ( |
- R 10 R, LY O 50 A - ST B 10 28 O8N = 1=,
o 0 29 % o 00 120 120
Network
= b o d 9 1
i Hereme | Gl .
{ Fina of typs: [A-Fies £ 2a) =l 3o
9 10 20 '} 00 20 12
Toenw 0]
Zoo WAL ) Medum T Lage
How / Channsl Signal Synchrenmabion  02.01.2015 1307 DSRSET: Set3
Currant vabus New viues
Treckaten Insprabon
Fiom / <2 signal ofiset: 0&%s ostes o
Flow [ <12 mgral offests 0045 s 005903 -
Hlam / Mkax worwl offeet: &S x 0908
Back
Qperstar: admin (First Last) DSR-SET: Set3

9. Once an acceptable trial is found, press save; the newly generated numbers will then be
saved in System Settings.

Flow./ Channel Signal Synchronization ===
¥ | Lo Vaiues:
g e
| o - M
\, \ \ @z —
AANANAAN B2
} D2k Aeguistticn
= Newly generated Flow to Oz Offset [
g and Flow to CO2 Offset values — now e conl
o 0 0 . . 80 0 100 1o 120 Gponvalve Chocie valva
- saved into your system settings -
i [ b 16 Le L9 Lo et
- | | _ Ol
5 A\ |
2 P o L e RS SEEe TR oy g SEOV o RS e, S50 o NS 0 i S o T c T |
o 0 2 30 © 50 €0 70 0 S0 100 110 120
Tima (5]
o \I l (i" e~ " r l(Jl 1 | 1 et 7% (ol ‘r“ Pt o e -~ f..w —~ - o
7 | ' \ | ‘ f f f f f [
g | [ o | o b | q I e
g, [{ ] L’ |_ E L: LJ | L' == = l_l
o w0 0 L 100 10 120
. 5 b o9 4 g g
1. ’
]
; o 0 0 sa 100 1 120
oo WAl O) Medim () Large
Fow { Crannal Signal Syncivorization  15.12.2084 13149 DSR-5ET: S 3
Current unlome N vabass
Inspirsbion Is
i 2t s s oo E
Flow / CO2 migral offeets 0,046 = 0050s
Fiow / MM sonal offset: 06055 oses [ sk

Operator: admin (First Last) DSR-SET: Set3
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5.4 How to re-run A-files once new delay times have been generated.

Now that all of the system and environmental settings have been restored to day of test and the new
delay values have been saved to system settings the operator may proceed with re-running files to
correct signal mis-alignment.

On the Select a Patient page, highlight the subject whose raw data files will be re-run
Press Reload N, A-file(s)

Find the files for be re-run (can select all at once)

Press Open.

O Now

Filter: &3]
Pobert List Register Mew Pasisnt
1 BABMUSDLLL2008  Soby Muster oL11.2008
A resosiney i Potierk Histony
MUSHANGL012009  Ssusher B OL0L1979 Edt Pasient
M Tt

5 ]

My Documsett

oL
y Corpute

M

Mysleoak Pk nare A 20140717-1 4001 1 LCL s Sz A 20140 = | ll 4
v
Files of e [AaFesr =l ice

10. Select Use current settings and press Confirm.

Please select and confirm the replay settings:
When sslecting ‘Settings from A-File(s)', the coresponding system settings
inside each A-File will be used. If an A-File does not contaln system settings,
the current system settings will be used for this A-File.

When selecting ‘Current settings’, all system settings inside the A-File(s) are
ignored and the current system settings will be used.

™ use sattngs from &-Fikels)
= e curart sattings

») Corfem |
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11. Select the DSR set to be used and press Confirm. Use the same set as the time of test.

Please select and confirm the current DSR-SET:

Mz [<150k)

(a8 3] {5 15.0'kg}

Cizats (5350 ka) (only for EXHALYZER

€ Spiretie (Spirmmetry]
corfinm

e The rerun will then begin and the A-files will automatically re-play in sequence, once the re-
run is complete the software will stop automatically.

e Once the re-un is complete, navigate to the Analysis Page (exactly the same as during a
live test) and be sure to SAVE AS DRAFT before leaving the test occasion or the results will

not be saved.

e In addition to the draft file saved at the time of test, a second draft file, with the date of the
re-run, will now be visible in the subject file. DO NOT DELETE THE ORIGINAL DRAFT FILE!

12. Prior to submitting the corrected file for analysis check that the signals have now been
aligned by opening the draft file, and scrolling through each trial inspecting for evidence of

signal misalighment.

e If alignment is still off, repeat synchronization procedure using a different A-file
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