NEUFOSOft | neurosoft.com

NEUROSOFT
Sleep Systems

Tatiana Komarova,
Neurosoft PSG Product Manager

komarova@neurosoft.ru




Polysomnography is the Gold Standard for
the Diagnosis of Sleep Disorders

Polysonnography is the continuous recording of physiological parameters during sleep to
analyze sleep stages and detect sleep-related breathing and movement disorders.
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Clinical Practice Guidelines
for Polysomnography

1. Berry R. B., Albertio C. L., Harding S. M. et al. for the American Academy of Sleep Medicine.
The AASM manual for the Scoring of Sleep and Associated Events: Rules, terminology and
technical specifications. Version 2.6. Darien, IL, the American Academy of Sleep Medicine; 2020

2. Littner M. R. et al. Practice parameters for clinical use of the multiple sleep latency test and the
maintenance of wakefulness test // Sleep, 28(1), 113-121.
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Indications for PSG*

1. Sleep-related breathing disorders (OSAS, CSAS, etc.)

2. Narcolepsy

3. Parasomnias (sleepwalking, nightmare disorders, etc.)

4. Sleep-related movement disorders (restless legs syndrome, periodic limb movement sleep
disorder, etc.)

5. Continuous positive airway pressure (CPAP) titration in patients with sleep-related
breathing disorders

6. Sleep related seizure disorder

* Kushida C. A. et al. Practice parameters for the indications for polysomnography and related procedures:
an update for 2005 // Sleep, 28(4), 499-523.




Types of Sleep Studies

> 1 — Full-Night Routine Polysomnography (PSG)
2 — Sleep Apnea Testing (SAT)
3 — Manually PAP titration during PSG
4 — Split-Night PSG Test
5 — Multiple Sleep Latency Test (MSLT)

6 — Maintenance of Wakefulness Test (MWT)
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Full-Night Routine PSG

Routine PSG study is intended for:

Detection of sleep-wake cycle disturbances
Diagnosis of sleep-related breathing disorders
Diagnosis of sleep-related movement disorders
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Routine PSG: Sleep Staging

Electroencephalogram (EEG)
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Neuron-Spectrum.NET Tools
for Sleep Stage Analysis

1. Algorithm for sleep staging in adults in automatic and manual
modes

2. Manual sleep staging in children (2 months and older)

3. Automatic construction of hypnograms and trends

4. Calculation of sleep scoring data
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Stage N3 in Neuron-Spectrum.NET
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Sleep statistics | Sleep stages | Arousals | MSLT | MWT |

Sleep Scoring Data

Slesp statistics
Parameter
Exam date
Recording start time
Recording end time
Light off
Light an
Time in bed (TB)
Epoch duration
Epoch count
Complete hypnogram scoring percent
Total sleep period time (TSPT)
Start of sleep penod
End of sleep period
Total sleep time (T5T)
Sleep cnset latency
Persistent sleep latency
Awake time after sleep onset
Total wake time during sleep period
Awake time after final arousal
Mumber of segments during sleep period time
Mumber of segments during sleep
First awake latency
Last delta-sleep episode latency
Mumber of awakenings
Mumber of awakenings with more than 3 minute duration
Sleep efficiency index 2 (TST/TB)
Sleep efficiency index 2 (TSPT/TE)
Maovement activation index
Mumber of arousals
Arpusal index
Mumber of sleep cycles
REM sleep latency (from Lights Off)

04.01.2012
23:57:11
2:02:00
0:07:41
£2:02:00
07:45:55
El
Q44
100,0%
06:05:00
0:38:19
6:43:19
05:47:30
00:17:59
00:17:59
01:36:11
00:17:30
01:18:41
114
102
03:12:00
05:15:00
12
2
746 %
783 %
0,00
68
1118
4
01:41:59

| Sleep stages |Arousa|s | MSLT | MWT |

Sleep stage statistics |

MNREM

Parameter Wake N1 M2 E REM (N1=N2+N3)

Latency

_ 00:17:29 00:17:58 00:20:59 00:32:29 01:41:59 00:17:55
pericd

Stage

R 00:18:00 00:20:20 03:02:00 01:39:20 00:44:30 05:03:00
duration

Percent of TSPT
in sleep stage
Percent of TST
in sleep stage

49% 56% 501% 273% 122% E30%

38% 527% 286% |128% B7Z2%

Mumber of
stage segments

13 Eal 47 18 14

Average

. 00:01:23 00:00:40/00:03:54 00:05:32 00:08:54 00:21:39
segment duration

Maximum

. 00:04:30 00:02:00 00:18:00 00:28:20 00:18:00 01:29:00
segment duration

Latency of

: 05:04:59 00:17:59 03:49:29 00:33:59 01:41:59 0Z2:00:59
maximum segment

Percent of

. 250% 146% 104% |(2B6°% 427% (294°%
maximum segments

MNumber of

oy 27 12
minimum segments

Percent of TSPT in sleep stage, %
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Full-Night
Polysomnography

Routine PSG test is intended for:

Detection of sleep-wake cycle disturbances
Diagnosis of sleep-related breathing disorders
Diagnosis of sleep-related movement disorders
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Routine PSG: Sensors to Monitor
Breathing during Sleep

1. Oronasal flow 2. Thoracic and abdominal efforts and body

position

Thermistor airflow sensor Nasal cannula RIP belt*

N\ “

L I\ JTH e
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Routine PSG: Sensors to Monitor

3. Snore

Snoring sensor

Breathing during Sleep

4. Oximetry

Disposable or reusable SpO, sensor*

ECG electrodes

@
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1. Automatic detection and analysis of:

e respiratory events (apnea and hypopnea);

« desaturation;

* snore;

« cardiac events (tachycardia, bradycardia, asystole);
e autonomic arousals (by pulsogram or ECG channel).

2. Automatic construction of trends (PSG episodes, SpO2, respiratory rate, body position, etc.)

3. Calculation of quantitative data (AHI, SpO2 parameters, etc.)




Routine PSG: Sleep Apnea Testi

| Patient, -, 25102021
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Analysis of Respiratory Events

Respiratory events | Respiratory events and body position | Respiratory events and sleep phases | Fragments | Scattergram | CPAP | PAP statistics |

Respiratory events

Obstructive  Central Mixed . Central Apnea+ Respiratory | Apnea+ Che
Parameter Apnea apnea apnea apnea Hypopnea Obstructive hypopnea hypopnea hypopnea effort (RERA)  hypopnea+RE | res
Index
(number of events 51,39 49,07 014 217 17.23 17,23 0,00 68,61 0,14 6876
per hour)
Maximum
o 00:00:57 00:00:57 00:00:37 00:00:34 00:00:51 00:00:51 00:00:00 00:00:57 00:00:18 00:00:57
3:?;:?; 00:00:26 00:00:26 00:00:37 00:00:26 00:00:19 00:00:19 00:00:00 00:00:24 00:00:18 00:00:24
Totl 355 339 1 15 119 119 0 474 1 475
number
Lﬂt:'ﬁon 02:34:35 02:27:25 00:00:37 00:06:33 00:37:09 00:37:09 00:00:00 03:11:44 00:00:18 03:12:02
Percent of 3729 % 3557 % 0,15 % 1,58 % 806 % 896 % 0,00 % 46,26 % 0,07 % 4633 %
total sleep time
4 3

Respiratory event index

A+H: 68,61 A+H+RE: 68,76 | A: 21,39

H oA: 49,07

M ca: 0,14

A151,3%  ga. 49,07 O MaA: 2,17

Ml H: 17,23

M oH: 17,23

H CH: 0

H A+H: 68,61

H: 17,23 OH: 17,23 O RE: 0,14

O] a+H+RE: 68,76

ca: 0,14 MA: 2,17 - - CH: O RE: 0,14 Ch-5t: 0 0 Ch-st: 0
==

I Sleep staging results | Respiration analysis during sleep |
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Full-Night
Polysomnography (PSG)

Routine PSG test is intended for;

- Detection of sleep-wake cycle disturbances

- Diagnosis of sleep-related breathing disorders

- Diagnosis of sleep-related movement
disorders
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Routine PSG: Analysis of Limb
Movement Events

Automatic detection of events of limb movements in Neuron-Spectrum.NET.

Two EMG channels

EMG electrodes @
(left and right leg)




Routine PSG Study
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Respiratory events and Body Pasitions

Patient lnfo_rmatlon = n Respiratory events | Supine Left Right Frong Upright
[Name:  Patisnt [Sec Unknawn [Age: 41 [Birthdate: 12.05.1380 | Humbar of SENCEN] SEY] D] 510,00 T
[Height: 168 [Weight: 112 [EME33.7 [io: | Obstructive
Monitoring information Apnaas {index)
[Report Noo 1 [Datz of tast 25113071 | Number of Mixzd |0 (0.00) 010.00) 010.00) 010.00) 010,000
Apnaas (indax)
P5G report N..n'berruf Centrzl(3 (L3E) 0.0 0 (0,000 0 (0.00) 0 (0.000
DEEII‘FtI‘DnZT"E-ﬂEep study was :?htained in compliance with AASM standards: 6EEG channels, 2 EDG channels, %%r"’;fde“] SEET PR S| FYI] T000
one ECG channel, chin EMG. left and right leg EMG, a snore sensor taped to the neck, an arenasal thermal sensor and a Hypogneas (index)
nazal pressure transducer, respiratory inductance plethysmography, 2 pulse cximeater with 3 s2cond averaging time Numbar of Apneas| 100 (46,15) 33 (16.71) 23 (13.33) 0 (0.00) 0 (0.00)
and a body position sensor. and Hypopneas
AHT)
Sleep data RDI 46,15 1571 1333 0.00 0,00
Lights out 23:04:54 Lights on: 6:28:54 Total slegp time (T5TE Exam duration: 14:00:06
061330 +}| Arterial Oxygen Saturation Statistics
Totzl recording time (TRT): | Slesp sfficiency (TST/TRTE:  [Waks after slesp onset: Mumber of Awakenings: 202 Average Ed MREM el REM average |37 Slezp #
072400 YL% o024 Somtion Py Saturation % Py
Sleep Latency: R Latency: 01:35:16 during Wake caturation % caturation %
000746 o
Sleep stages Lowest 58 MREM a1 RER 58
Sleep stages W R M1 N2 M3 auygen minimum minimum
Duration (min] 01:10:30 01:18:00 01:58:30 02:02:30 005430 saturation axygen axygen
% total sleep time 03 317 322 145 f;’i';gw saturation % saturation %
. 02 Dezatwration 3% index |11.2 Mumber of 02 Dezaturation |81
Respiratory Events »3%
Obstructive Miced Aprea  |Central Apnea  |Hypopnea Apnea Respiratory <O0% tme | 000740 <B5% tme | 000338 <ED% time | 000150 <75% tme | 000002
Apnez +Hypopnea effort relzted
argusal [RERA] Arousal Statistics
Mumbear 43 (4] 3 46 1i& 112 REM sleep NREM sleep Slesp
Index 531 a 048 7.33 18.6 1z Mumbar index Mumbar index Mumbar index
Average 00000020 0 00016 000020 00018 Arouzal 16 157 128 33 02 324
duration iz} Rezp rat.::nr'_.' 11 T7 101 152 112 13
Thelongest | 000047 000000 000017 TO0AT 000054 :‘:j:‘;l‘:h
duration{s) Limb ] T B ] 0 E)
movemeant with
Respiratory events and sleep stages Argusals
Respiratory events REM MREM Tatal slesp Periodic lag 0 a [ [1] [1] [1]
Numbar of Gbstructive 25(18.23) 17 i2.45) 43 (6.81) :‘IOVEI'T:EHT with
Apneas {index] Arpuzals
FEor of Wixed Rpneas |0 (0.00) T (0,000 G Spantansous |3 s & L& = 145
arousals
(index)
Number of Central Apneas [ (0.00) 21(041) 3(048) Cardiac Events
{indax) Average HR: 73 bpm Lowest HR: 33 Highest HR: 103
Number of Hypopnsas 18(13.85) 36 (19.49) 114 (18.8) Eradycardia 25 Asystole 1 Tachycardia: 44 [Atrial fibrillation:
(index) Marrow complex Wide complex tachycardia: | Other arrhythmias:
Humber of Apneas and 43 (33.08) 115 (23.35) 162 (26) tachycardia:
Hypopneas (AHI)
Numbar of Respiratony 43 (7.23) 115 (18.5) 162 (26)
disorder events (RON

Tanm (100,0%) CPAP O om M

REM - —_— = -

02:00:00 04:00:00 06:00:00 08:00:00 12:00:00

Br, B min mumn
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.~'||"‘||']|l-.. ll :.I'-'J'l'uli.l H!I.-ll ]J

Y Y e R L VI L,
LU} |I|| q V '
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i4:0
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Attended polysomnography
In a sleep center (In-Lab PSG)

Network IP-camera PSG electrodes PSG system with connected patient

with IR light Q) andsensors ~uni t Workstation
4 i\ / /.
V) d /
= /
/
/

2 p-

PANENT CONTROL
ROQW ROQW :

Dahua PTZ IP 4x zoom dome camera
for studies in sleep centers
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Applic ion of Out-of-Center Sleep Testing
Routi SG with or without video

=
@
-
.@ .

IP-camera

for ambulatory PSG studies f }
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PSG Study with Neuron-Spectrum-AM/PSG
(Type 1l PSG Testing)

s

"""




Types of Sleep Studies

1 — Full-Night Routine Polysomnography (PSG)
2 — Sleep Apnea Testing (SAT)

3 — Manually PAP titration during PSG
4 — Split-Night PSG Test
5 — Multiple Sleep Latency Test (MSLT)

6 — Maintenance of Wakefulness Test (MWT)
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Sleep Apnea Testing (SAT)

Method to Detect ONLY Apnea and Hypopnea Events

The Pros of Sleep Apnea Testing:

« Continuous monitoring by medical staff is not required

« Financial costs of HSAT are lower than for routine PSG

« More comfortable for patients (the study is carried out at home,
fewer sensors are placed on the patient’s body)

« Conduction of study and interpretation of its results is easier than
routine PSG

AHI= Number of apnea and hypopnea events/ Total sleep time
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Sleep Apnea Testing (SAT)

Method to Detect ONLY Apnea and Hypopnea Events

The Cons of SAT:

« No data about patient’s sleep quality

« Sleep-related breathing disorders can be significantly
underestimated if obstructive sleep apnea and insomnia
occur in the same patient

SAT is recommended to confirm OSA in patients with a high
pretest probability for moderate to severe OSA.




Sleep Apnea Testing
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Types of Sleep Studies

1 — Full-Night Routine Polysomnography (PSG)

2 — Sleep Apnea Testing (SAT)

3 — Manually PAP titration during PSG
4 — Split-Night PSG Test
5 — Multiple Sleep Latency Test (MSLT)

6 — Maintenance of Wakefulness Test (MWT)
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PAP is Effective and Safe Therapy
for Moderate to Severe OSA

During the PAP therapy the airflow is sent through a face
mask to a patient’s upper airway in order to prevent it
from closing in due to the episodes of obstructive apnea.
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Determination of Therapeutic PAP
with Neurosoft PSG Recorders and Systems

coe| CFF @EE'@'% o

AraP - Automatic CPAP pressure markers placing

: CPaP - CPAP pressure manual input

’l‘k Remove all CPAP pressure markers
CPAP management via COM-port (BMC CPAP system)
CPAP management via TCP (BMC CPAP system)

l m IPAP/EPAP pressure manual input

’l‘k Remove all IPAR/EPAP pressure markers
Tidal volurme manual input

’l‘k Remove all Tidal valume markers

Leaks level manual input

’l‘k Remove all Leaks level marksrs

W

Manual input of PAP pressure markers

Pressure measurement during PAP titration
Additional PSG module to transfer PAP titration
data

Control of PAP devices and automatic import of
titration parameters (only for BMC CPAP system)

(@Neurosoft




PAP Titration in Neuron-Spectrum.NET
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PAP Titration in Neuron-Spectrum.NET

Automatic and manual PAP titration to identify effective pressure before continuous PAP
treatment

Calculation of indices (including AHI) depending on the therapeutic pressure level

Construction of pressure trends

Respiratory events i y events and body position iratory events and sleep phases
Fragments Scattergram | Chap | PAP statistics

Respiratory events tory events and body positi ory events and sleep phases
Fragments Scattergram PAP statistics

Table of respiratory event dependnce on CPAP (IPAP/EPAP/Leakage) pressure Positive Airway Pressure Statistics

4 ¢m H0 5 cm H:O 6 cm H:0 T em H0 CPAP pressure
23:16:00 23:32:17 23:40:23 2:26:05 (em H:0) = 0

Total sleep time in supine position 00:15:00 00:08:00 02:42:30 01:43:00 04:49:30
Total REM sleep time in supine position 00:00:30 00:00:00 00:58:30 00:14:00 01:11:00
Number of obstructive hypopneas during sleep 16 5 31

CPAP pressun | Start Acquisition  Sleep AHI AHI
(IPAP/EPAP/L: time duration duration Total Spine

Parameter

Number of central hypopneas during sleep ] 0
MNumber of obstructive apnea during sleep 7 0
MNumber of central apnea during sleep ] 0
Mumber of mixed apnea during sleep 0 0
Mumber of apnea and hypopnea during sleep 23 31
Number of apnea and hypopnea during sleep in supine positi 23 31
MNumber of apnez and hypopnea during REM sleep in supine 1 16

Obstructive hypopnea index during sleep
03:08:38

Central hypopnea index during sleep 2:26

‘Obstructive apnea index during sleep
Central apnea index during sleep 0,00

Mixed apnea index during sleep 0,00
Apnea and hypopnea index during slesp 89,03
Apnea and hypopnea index during REM sleep 60,00

Apnea and hypopnea index during sleep in supine position 92,00

03:08:38 05:11:23

206 440 02:02:45 01:42:30

Apnea and hypopnea index during REM sleep in supine peositi 120,00

Acquisition duration percent with each CPAP pressure

P H4cmH20 52%
OSemH0 2,6%
6 cm H20 52,8 %
H 7 cm Hz0 39,4 %

Respiration events index

4cmH
5 cm Hz20
6 cm Hz0
7 cm HzO




Types of Sleep Studies

1 — Full-Night Routine Polysomnography (PSG)
2 — Sleep Apnea Testing (SAT)

3 — Manually PAP titration during PSG

4 — Split-Night PSG Test

5 — Multiple Sleep Latency Test (MSLT)

6 — Maintenance of Wakefulness Test (MWT)
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Split-Night PSG Test

When conducting a split-night PSG test, routine polysomnography is performed for the first hours. In case

the apnea-hypopnea index (AHI) is higher than normal, the titration is performed to determine the optimal
PAP pressure.

Split-Night PSG = Routine PSG + PAP Titration

The Prons:

« The test is cheaper than the routine PSG and PAP titration under PSG control
« Just one test instead of two studies

The Cons:
» Not always time to select the minimum therapeutic pressure




Split-Night PSG
in Neuron-Spectrum.Net Software

Respiratory events | Respiratory events and body position | Respiratory events and sleep phases Sleep statistics | Sleep stages | Arousals | MSLT | MWT |

Fragments | Scattergram | CPAP | PAP statistics Sleap statistics

Table of respiratory event dependnce on CPAP (IPAP/EPAP/Leakage) pressure Diagnostic Therapeutic

Parameter For the entire period = ==

0 cm HO 5om HO 6 em HO T om HO CPAP pressure
23:15:53 2332:17 23:40:23 2:26:05 fem Hz0) > 0 Bxam date 13.08.2018
Recording start time 23:15:53

Parameter

Total sleep time in supine position 00:15:00 00:08:00 02:43:30 01:43:00 04:34:30

Total REM sleep time in supine position

00:00:30 00:00:00

Mumber of obstructive hypopneas during sleep 16 5

Number of central hypopneas during sleep

Number of chstructive apnea during sleep

Mumber of central apnea during sleep

Number of mixed apnea during sleep

Number of apnea and hypopnea during sleep

0
7
0
0
23

Mumber of apnea and hypopnea during sleep in supine pesiti 23

Number of apnea and hypopnea during REM sleep in supine 1

Obstructive hypopnea index during sleep

Central hypopnea index during sleep
Obstructive apnea index during sleep
Central apnea index during sleep
Mixed apnea index during slesp

Apnea and hypopnea index during sleep

0,00

0,00
89,03

00:56:30 00:14:00 01:10:30

EX
0
0
0
0

31

3

16

Recarding end time

Light off

Light on

Time in bed (TB)

Epoch duration

Epoch count

Complete hypnogram scoring percent
Total sleep period time (TSPT)

Start of sleep pericd

End of sleep period

Total sleep time (TST)

Sleep onset latency

Persistent sleep latency

Awake time after sleep onset

Total wake time during sleep period
Awake time after final arousal

4:40:12
23:15:53
4:38:05
05:10:16
s
622
99 8%
05:00:30
23:16:35
4:30:08
04:49:30
00:01:00
00:02:20
00:1%:16
00:10:30
00:08:46

Apnea and hypopnea index during REM sleep 60,00

Number of ts during sl iod i 72
Apnea and hypopnea index during sleep in supine position 92,00 HMBEr of SEGMENLS uring sieep penad ime

Number of ts during sl 66
Apnea and hypopnea index during REM sleep in supine pesiti 120,00 USRS SIS SR B 5=

Respiration events index

0 cm H3

5 cm Hz0
6 cm Hz0
7 om HzO

First awake latency
Last delta-sleep episode latency

MNumber of awakenings

Number of awakenings with more than 3 minute duration

Sleep efficiency index 2 (TST/TB)
Sleep efficiency index 2 (TSPT/TE)
Movement activation index
Mumber of arousals

Arousal index

Slesp quality index

Relative sleep guality index
Number of sleep cycles

REM sleep latency (from Lights Cff}

6
1
933 %
96,8 %
0,00
Sleep staging is not fir
Sleep staging is not fir
46,20
9,58
2
00:00:00




Types of Sleep Studies

1 — Full-Night Routine Polysomnography (PSG)
2 — Sleep Apnea Testing (SAT)

3 — Manually PAP titration during PSG

4 — Split-Night PSG Test

5 — Multiple Sleep Latency Test (MSLT): Diagnosis of Excessive
Daytime Sleepiness

6 — Maintenance of Wakefulness Test (MWT)
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Multiple Sleep Latency Test (MSLT) is a validated
objective measure of the ability or tendency to fall
asleep™”

The MSLT is indicated as part of the evaluation of patients with suspected narcolepsy and may be useful in the
evaluation of patients with suspected idiopathic hypersomnia.*

Recommendations for the MSLT Protocol

The test is performed immediately following polysomnography recorded during the patient’'s major sleep period.

1. The test consists of 4-6 nap opportunities given two hours apart. The sleep room should be dark and quiet during
testing. In each nap opportunity, the patient is told to try fall asleep for 20 minutes. With each nap opportunity the
subject should be instructed as follows: “Please lie quietly, assume a comfortable position, keep your eyes closed
and try to fall asleep.” A nap session is terminated after 20 minutes if sleep does not occur.

2. Sleep latency is used as a diagnostic criterion for hypersomnia and narcolepsy.

* Littner, M. R., Kushida, C., Wise, M., G. Davila, D., Morgenthaler, T., Lee-Chiong, T., ... & Kramer, M. (2005).
Practice parameters for clinical use of the multiple sleep latency test and the maintenance of wakefulness
test. Sleep, 28(1), 113-121.




MSLT in Neuron-Spectrum.NET Software

Exam Edit Analysis Video Polysomnography Report View Settings 7

RLEHEO0 b (OB &

H )

New exam... Open... Save Close Montage Event markers  Automatic a... Report by d... Print traces | Hypnogram Trends Work table [...
~ —
M w 1 2 3 4 R[4 P mto v C |0 A e TR Wy E= - - s
?‘ Start page &> Exam manager ‘\Jﬁ PSG] ¥ X
Hyr 1 x
MTLS (100,0%)|M2 BP 0 cm HO
W - —
Sleep stage
REM —
M1 - - - |-
o L1 [ U N2
M3
@ Map 1 i ¥ MNap2 i @ Map3 i3 9 Map 4
00:00:00 01:00:00 02:00:00 03:00:00 04:00:00 05:00:00 06:00:00 07:00:00 08:00:00
07:4140 | 00:25:29 - | Sensitivity: 7 yV/mm ~ Sweepc 305+ [LFFHPP): 05 Hz (03185) ~ | HFFLPR): 35z ~ |Notch flter'- Montage: MT/IC_ - A2 AL - @ 00:25:29 Jj\'”: #{: ‘Sleep staging results fa
o ) : - i Sleep statistics | Sleep stages | Arousals| MSLT | MWT |
:25.43° 25-14 45 25-15 47 25 B 25-19 S0 2551 2552 2553 : 5
: Multiple Sleep Latency Test
Parameter Nap 1 Nap 2 Nap 3 Nap 4
Light off 0:00 222 4:45 701 -
Light en 0:30 249 5:06 741
Total record time 30,9 min 27,0 min 21,2 min 40,1 min
Total sleep time 11,5 min 22,0 min 14,0 min 22,0 min
Sleep efficiency 372% 815% 66,1% 54.8%
Sleep onset latency 18,0 min 4.8 min 4.4 min 13,5 min
Stage 1 latency 18,0 min 17,8 min 4.4 min 13,5 min
Stage 2 latency 21,0 min 18,3 min 4.9 min 18,0 min
Stage 3 latency - 4.8 min - -
REM-sleep latency from light off = = 15,9 min =
REM-sleep latency from sleep onset - - 11,5 min -
REM-sleep duration 00s 00s 4.0 min 00s
Wake percent 100,0 % 227% 500% 79,5 %
NREM-sleep percent 100,0 % 100,0 % 714 % 100,0 %
REM-sleep percent 00 % 00% 286 % 00 %
""""""""""""" Supine position percent 0,0 % 0,0% 100,0 % 100,0 %
MNen supine position percent 1000 % 1000 % 0.0 % 0.0 %
-
Sleep onset latency (min.)
) M Nap1: 18
Nap 1: 18 W Nap2: 4,8
. W Nap 3: 44
Nap 4: 13,5 M Nap 4: 13,5

. } : '| L

Neuron-Spectrum-AM N222 | Sample rate: 200 Hz | LFF(HPF): 0.5 Hz | HFF(LPF): 35 Hz | MNotch filter:| On o © Neurosoft 1992-2021

Nap 2: 4,8 Nap 3: 4,4




Types of Sleep Studies

1 — Night Polysomnography (Routine PSG)

2 — Sleep Apnea Testing (SAT)

3 — Manually PAP titration during PSG
4 — Split-Night PSG Test

5 —Multiple Sleep Latency Test (MSLT)

> 6 — Maintenance of Wakefulness Test (MWT)
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Maintenance of Wakefulness Test (MWT)

The MWT may be indicated in assessment of individuals in whom the inability to remain awake
constitutes a safety issue (e.g., drivers), or in patients with narcolepsy or idiopathic hypersomnia to
assess response to treatment with medications.

Recommendations for the MWT protocol

The MWT consists of four 40-min trials performed at two hour intervals, with the first trial beginning
about 1.5 to 3 hours after the patient’'s usual wake-up time*,

Instructions to the patient consist of the following: “Please sit still and remain awake for as long as
possible. Look directly ahead of you, and do not look directly at the light.” Patients are not allowed to
use extraordinary measures to stay awake such as slapping the face or singing*.

Mean sleep latency < 8.0 minutes on the 40-min MWT is considered abnormal*.

* Littner, M. R., Kushida, C., Wise, M., G. Davila, D., Morgenthaler, T., Lee-Chiong, T., ... & Kramer, M. (2005).

Practice parameters for clinical use of the multiple sleep latency test and the maintenance of wakefulness
test. Sleep, 28(1), 113-121.




MWT in Neuron-Spectrum.NET

Exam Edit Analysis Video Polysomnography Report View Settings 7
New exam... COpen.. Close Montage Event markers  Automatic a... Reportbyd Print traces | Hypnogram

M W 1 2 3 4 R

‘ ’ Auto - C v v A ? CPAR ;H; ﬂh E

- g -

m

Trends Work table I...

s @

Software

? Start page ’@( PSG] ¥ X
Shpoogrm i
MWT (100,0%) CPAP O cm Ha
R —
Sleep stage
REM
M1 — 5 — (S —
Mz u —
M3 —_—
@ Map 1 F @ MNap2 A% @ Map3 i 9 MNap 4
00:00:00 01:00:00 02:00:00 03:00:00 04:00:00 05:00:00 06:00:00 07:00:00 08:00:00
07:41:40 | 0000:00.0 ~  Sensitivity: 7 uV/mm + |Sweep: 30s v  LFF(HPF): 0.5 Hz (0.3185) v HFF(LPF): 35Hz ~  Notch ﬁller: Montage: MTNC_ - A2 AL ~ () 00:00:000 F= 03 Elespistaningesiilis *x
: : : : : : : : : : : : : : : : : : : : : : : : : : : Sleep statistics | Sleep stages | Arousals | MSLT| MWT |
T . . - . Car iz m s a2
L g 2 [ i W e ¥ Maintenance of Wakefulness Test
Parameter Session 1 Session 2 Session 3 Session 4
Light off 0:00 222 4:45 701
Light on 030 2:49 5:06 741
Total record time 30,8 min 27,0 min 21,2 min 401 min
Total sleep time 11,5 min 18,0 min 13,0 min 22,0 min
Sleep onset latency 17.9 min 8.8 min 8.4 min 13,5 min
Stage 1 latency 17,9 min 8.8 min 8.4 min 13,5 min
Stage 2 latency 234 min 183 min - 180 min
Stage 3 latency = 13,8 min = =
REM-sleep latency from light off - - - -
REM-sleep latency from sleep onset = = = =
REM-sleep duration 00s= 00s 00= 00s
Wake percent 100,0 % 50,0 % 61,5 % 795 %
NREM-sleep percent 100,0 % 100,0% 100,0 % 100,0 %
REM-sleep percent 0,0 % 0,0 % 00 % 0,0 %
Oxigen saturation mean level 02% 1% BB a5 %
""""""""" Oxigen saturation minimum level 893 86 % 87% 85%
....................... Oxigen saturation maximum level 95 % 97 % Q0% 97 %
Sleep onset latency (min.)
...................... ) ) W Session 1: 17,9
............ Session 1: 17,8 M Session 2: 8,8
....................... . 1 Session 3. 8.4
................. Session & 1315 . SESSiDn 4: 13'5
...... ion 2: 8,8 ion 3: 8,4
ihm oo I VO m—— [ w0 0 ..H.. T |.... T |.... . .
Neuron-Spectrum-AM N222 | Sample rate: 200 Hz | LFF(HPF): 0.5 Hz A HFF(LPF): 35 Hz | Notch filter:| On o} © Neurosoft 1992-2021




AASM Classification of Sleep Study

Types of PSG Test

Attended polysomnography
(In-Lab Testing)
Type |

Portable polysomnography (Out-
of-Center Sleep Testing)
Type I

Sleep Apnea Testing (SAT) with
assessment of respiratory effort
Type Il

Respiratory polygraphy without
assessment of respiratory effort
or pulse oximetry

Yes

Yes

No

No

Yes

Yes

Yes

Spo, +
airflow

Yes

Yes

No

No

Yes

Yes/No

No

No

Routine PSG
Respiratory monitoring
In-lab PAP titration
Split-night PSG testing
MSLT/MWT

Routine PSG
Sleep Apnea Testing

Sleep Apnea Testing

Respiratory polygraphy without
assessment of respiratory effort



Neurosoft PSG Systems (Type |)

Sleep A HSAT/LM/ Video A Neurosoft Types of sleep
stages PLM PSG systems studies
Attended Yes Yes Yes Neuron-Spectrum-4P Routine PSG
polysomnography Neuron-Spectrum-5 Respiratory monitoring
(In-Lab Testing) Neuron-Spectrum-63 PAP titration
Type | Neuron-Spectrum-64 Split night PSG testing
Neuron-Spectrum-AM MSLT/MWT

Neuron-Spectrum-65
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Attended Polysomnography
(Type | Sleep Monitor)

1. Full range of PSG channels in
compliance with the AASM
recommendations

2. Additional DC channel inputs to connect
third-party equipment (PSG sensors and
units, PSG module to transfer PAP titration
data, etc.)

3. Synchronous video monitoring (up to 3
cameras)

4. Connection to a portable patient unit

Neuron-Spectrum-65/PSG
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Attended Polysomnography
(Type | Sleep Monitor)

Types of Sleep Studies:

1) Routine PSG

2) PAP Titration under PSG Control

3) Split-Night PSG Test

4) Multiple Sleep Latency Test (MSLT)

5) Maintenance of Wakefulness Test (MWT)

6) Sleep apnea testing (in a clinical setting)

Neuron-Spectru-65lPSG
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Attended Polysomnography
(Type | Sleep Monitor)

Patient unit

Neuron-Spectru-65lPSG
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Placing of PSG
Sensors and Patient
Unit
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Neuron-Spectrum-AM Neuron-Spectrum-AM

Portable Sleep Monitor NN RI I
Sleep Monitor

/

@ Neuron-Spectrum-AM
Features:

1. Full range of PSG channels in compliance with
the AASM recommendations

02 P4 C4 F4 Fp2 M2

+ECG-

2. Record of obtained data to the PC memory
or/and to the device memory card
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Synchronous video monitoring
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4. More than 24 hours of operation without battery
changing
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Neuron-Spectrum-AM Neuron-Spectrum-AM

Portable Sleep Monitor NN RI I
Sleep Monitor

/

@ Neuron-Spectrum-AM

Types of Sleep Studies:

1) Routine PSG (In-Lab and Out-of-Center
polysomnography)

2) PAP Titration under PSG Control

3) Split-Night PSG Test

4) Multiple Sleep Latency Test (MSLT)

5) Maintenance of Wakefulness Test (MWT)
6) Home Sleep Apnea Testing (HSAT)
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Neuron-Spectrum-AM Configurations

Type of Sleep Monitor Software Video Types of Studies
according to the AASM application monitoring

classification

Type | (Advanced) EEG+PSG Yes 1) EEG monitoring

(21 EEG channels)
2) All types of PSG studies
2) EEG(16 channels)+PSG

Type | (In-Lab Testing) PSG Yes 1) All types of PSG studies
Type Il (Out-of-Center Sleep Testing YES (with notebook)

NO (Record of data
only to the memory
card)

type I No 1) Respiratory monitoring
Portable monitor HSAT

You can extend the functionality of your Neuron-Spectrum.NET software



We have 15 Years of
Experience in Polysomnography
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Thank You!

Tatiana Komarova,

Neurosoft PSG Product Manager

komarova@neurosoft.ru

neurosoft.com
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