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Obstructive sleep apnea

syndrome (OSAS)

¥ Sleep-related breathing disorder causing obstruction of the
pharyngeal airway

¥ Definition: OSAS exists if the obstruction lasts more than 10 sec &
It occurs at least 5 times / hour

V¥ 12-14% of the general population is affected
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OSAS symptoms, risk

factros & identification

¥ Symptoms ¥ Risk factors ¥ Identification

- Loud snoring (with - Obesity - Screening

periods of silence Sleep questionnaires
followed by gasps) Male gender ECG, ABPM, pulse

- Awakenings, - Smoking oximetry
drowning nightmares ' _ Alcohol
- Daytime sleepiness ' consumption - Diagnosis
- Resistant Sleep lab tests
hypertension
- Stroke - Treatment
- Arrhythmia CPAP therapy
Meditech
20O

L 1 @



The OSAS effects

¥ OSAS effects
@ 5 &

¥ Risks of undiagnosed OSAS

10-32x 15-20x 7-10x
increase in a ‘0‘ increase in increase in
cardiovascular - C)  sleep-related cerebrovascular
mortality - = traffic mortality Y p——
accidents Medlt.e.cz‘
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Connenction between

OSAS & hypertension

¥ OSAS = most common cause of secondary hypertension
¥ ~ 80% of OSAS patients have hypertension

¥ ~ 40% of hypertensive patients suffer from OSAS, in this
case:

The hypertension is usually diastolic
Night dipping is low or non existent
Night blood pressure variability is greater than during the day
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Main target group of

apneABP

Male
v Between 40 and 60
With (abdominal) obesity

s

¥ Who is hypertensive / suffered a stroke / diabetic

¥ In whom OSAS must be ruled out due to occupation (pilots,
drivers)



apneABP benefits

W to manage/control hypertension
In case of white-coat hypertension, drug-resistant
hypertension, masked hypertension, hypotensive synptons
with antilypertensive medications.

W to screen for sleep apnea
Sleep apnea is the most common canse of secondary
hypertension. If it is left undiagnosed, sleep apnea
increases the risk of cardiovascular diseases, sleep-related
traffic accidents and strofke.

¥ to control CPAP therapy

@ to assess COPD

. to assess asthma




How to use - programming

€. Programming: apneABP - 11 - — — S — -
Summary | BP Settings | Storage parameters I
—Patient data — BP
. i
e 11 Morning: - > -
D 1 Day: 06:00 - 22:00 4 15 min
Might: 22:00 - 05:00 / 30 min

~Device dat Special: - i =

evice data pecial ’ e

Connected: UsSB €. Programming: apneABP - 11 o — [t

Serial number:  — Pulseoxy. Enabled | symmary BP Settings | Storage parameters I

Mov. det. Enabled
¥ Enable programmed BP measurements

[-me [~ Enable special period

Start: 2M7.11.27. 11:27

Length: IZ? hour vl Start (hh:mm)} End (hh:mm} Interval

forn S [ |ue:uu |1u vl i
—PC date and tim 4 —
h L EE & Day period:  |08:00 Izz;uu |15 vl minute(s)
= T 22 Size: I’zGB Night period:  |22:00 —| |ue:uu |3u vl minute(s)
6_ Pregramming: apneABP - 11 . c— T —— - u
Cover letter to be printed after programmin 12:00 = 13:00 =
| ] P Rrog 4 I =1 I =1 Summar)fl BP Seftings Storage parameters |
Load | Save | Used card me O Maoming O Day [ Might 4 Speci| [ BF settings
| T Display during measurement [V

00:00 03:00 06:00 03:00
Cuff type: I Normal - l

[~ Enable measurement repeat

Maximum pressure: | 300 * | mmH
[~ Enable manual day/night shift n g

Load Save 1

[¥ Enable pulsenximetry recording
Error display: IDispIay, beep j

A . | . I .t. Enable triggered BP -
.
Va I a bl I Ies y Repeat BP measurement v

Low frigger value (Sp02 %) IBD ﬂ
a m b u |ato y B P High trigger value (SpO2 %) |94 ::I

Sp02
movement detection

|¥ Enable movement detection

Load Save Cloze Help




ow to use — analysis
(3inl view: ABPM+ activity +

& CardioVisions 1230 Demo ApneABP [F=aras |
File Edit View Format Device Tools Help
[z - | QRES BHX ZR KO0 CmE EEES P -
List of data (Everything) | Blood pressure chart D D
[Blood pressure fist - a00 BP [mmHg] 3 >
E

[Time[T[5BP |[DBP |p Rt [AR [PL [rer «

ulse |Sp02

ERCIME

DIVAVie

e NOrmal data e Pathological data

76 45
39 100

0330 & 7

045 A 114 74 @ 3

0300 4109 B0 81 (9% 38510 10 50

0316 4108 |73 78 (%5 301 |16 |84

0930 & 126 81 78 93 (30611 |25 20 - 20

taaslatiz 77 T/ lsa {asa|T 50 07.00 11.00 15:00 13.00 2300 03.00 07.00

00lA 126 53 78 3 3213 @ =] optmum ~[ogtimm [« | | thour:min]

AR ECIREIERES 1

10:30 | 135 # s il 93 185 |195 0% - 258% - Week 28% -860% -« Average | B0% - 75% - Strong 8% - 100% - : Critical - - -

1045 & 125 85 70 W4 %917 14 Jo0% A t .

10004 118 91 83 92 199 30 4 C IVI y_ In ense

146 & 138 90 72 %5 21324 X ' .

1130 4 125 7R 93 %4 208 % 108 79 In the mornln

1145 & 11473 77 B! a0 g

1200 4105 B8 85 % ) 50%

2164122 |75 82 |94 |28(3 |23

1230 4120 74 5@ 22 - -~

12454125 |76 77 (% 39|11 |\

o - i

1315 4 157 100 101 9% 200 33 OB 0% — — 0%

Ejg 2 1123 ;g :2 :: :l: Zg 23 0700 0 1500 1300 P Y Y R

400 A 109 72 81 %5 273N 15 Optimum = T 2| mourmin

1416 4 6 71 8D 94 284 |11 12

1430 A& 126 77 7984300 |15 15 Oxygen saturation [%]

445 A |73 |77 |98 (273 |11 |8

1500 4 115 B 8134|353 32 |15 100

515 4107 |72 B0 94 3333 @0

1530 4114 81 80 93 2820 9 90

1545 A4 126 |83 7395 386|857

6004 TIE |77 73 M 325 % 80

1616 4 117 |75 63 (93 30616 |68

630 A 115 77 A (53 (30010 48 70

645 4 10 75 70 94 383 11 8

1700 4 122 80 B3 34 %53 43 60

7549 |77 |74 (@ |298[13 |8

730 A3 (84 73 (9@ (31114 |16 07:00 11:00 15:00 19:00 23:00 03:00 07:00

1745 & 119 B4 76 96 330 11 @ Data cannot be evaluated

"

1004720 (82 75 %5 (2213 % | . ' e el e
< v |[ostivm | X E)$ [hour:min]
luser: User1 Demo ApneABP |2018.01.05 0815 |Last backup

-_—— S | el sl “ W

| ——

SpO2: critical in
i the evening
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How to use - analysis

§~ CardicVisions 1.23.0 Demo ApneABP
File Edit Yiew Fgrmat Device Tools Help

Boctpemaeotn - | @) (REE @ b X 2D % OO0 mE EEEE P - BP chart

List of data (BP + events) Blood pressure chart
i BP [mmH
e (SYS/DIA/pulse)
150 5 1 U
= . | 11
0815 & 151 |90 |87 94 €] 100 — — — -
DE30 A 13 a1 &1 a4 g 1 25 1 1 1 1T I }
0B4S A T4 T4 75 83 : bl TR 38 LS AL b
0900 A4 103 80 &1 96 (34510 1 a1 i i +
0915 A& 108 79 |78 95 (30116 @ 50 - 50
0930 A4 126 |81 |78 93 (30611 2
0945 A 124 77 = a4 34411 & 20
1000 A 125 93 F az 1213 B 07:00 11:00 15:000 15:00 2300 03:00 oron |
10154 13 33 |84 95 25921 3 |=zaOpimom g ][4 | +|  [hourmin] |
1030 A% (98 [% (95 (9 (85 ' | Biood pressure statistics |
1045 4 125 |85 |70 94 28917 1 pa
MO0 sas s & s g3 4 | |ABPMbasicdata (2016.01.05. 7:57 - 2016.01.06. 7:57) =
MEANE (@ (72 5 (21924 3 period Overall Morning Day Night =J
1130 4 125 78 52 W 20855 0 time range Overall 0600 - 06200 | 0600 - 22:00 22:00 - 06:00
1145 4 114 73 77 m : SBP/DBP maximum limit value ~127/77~ - 135/85 120/70
1200 A 105 B8 |=5 9 [ SBEPIDEP weighted average M7Ts -I- 122179 107/868
1215 4 122 75 82 94 2933 2 Puls? weighted average iT - 79 74
1230 40120 ™4 |7 93 z readings 77 - 61 16
1245 & 125 T8 | 77 a5 309 11 3 measurement ratio % a7 - 97 100
1316 A 157 100 101 8B 200 |3 @ SBP/DBP D/N index % 12115
1330 A 122 77 |20 91 3950 9 morning surge 16
1345 & 113 73 2 a4 e |22
1400 A 108 73 = 9% 23 Hypertension y (2016.01.05. 7:57 - 2016.01.06. 7:57)
1415 & 116 71 &0 84 @1 1 period Overall Morning Day Night
T30 A6 TP 7R W 30095 time range Overall 06:00 - 06:00 | 06:00 - 22:00 22:00 - 06:00
Tads AT 72 FF 82 23 M8 SBP/DEP maximum limit value 12777~ - 135/85 12070 -
1500 A 115 66 Ell a4 3w/I (R |0 = = |
1815 4107 |72 [0 |9 (33| |a | Histoaramsandcomelation -
Ll ol L L T O - U Overall SBP Overall DBP Overall Pulse
1545 A 126 | 83 |73 95 (3868 &
1600 4 16 77 |72 94 (3928 3 % . : % %
WIS A 117 75 (B3 33 30616 B || 50 50
1630 A TS T |7 93 (200 & 30 a0 | || || 40
1645 & 110 76 FO 94 /I 18
700 A 122 B0 683 94 (2653 & 20— T 30— T 30-
1715 A 11 77 74 93 282 12 8 20 20
170413873 8 3114 1 10 T 10 A 10
1745 A 19 84 FE 95 3w M @ o M - 0 — ol L = —_—t
1800 A 120 82 |75 85 (29213 2 J =
1615 A 108 78 72 94 3400 3. 100 150 Medltech
<[l " o
luser: Usen Demao ApnesBF Last backup:




How to use — Sp0O2

(review)

i CardioVisions 1.19.2 Demo apneABP _ =
File Edit View Format Device Tools Help
— R V] f e [= o -
| Puse ey A= EIF P REFIFEREET FiIEERELED |
List of data (Everything) | |
Blood pressure list ,I = Oxygen saturation [%] Amplitude of plethysmogram [%]
[Time |T|SBP |DBP |pulse [Sp02|Rt [AR |PL [remark =~
[mmHg[mmHg[bpm % [ms [ [ms | ]
o751 3
Data/event list s s @
4 24322 %
U5 15 A 94
0530 4 154 102 083 (9% (226 21 (78
0345 4 143 033 072 (34 (253 22 |73
0300 & 144 034 065 98 24417 |53 08:52 12:52 16:52 20:52 00:52 04:52 0§52
0975 &4 15¢ (095 076 98 FTRERES mesm Normal data Data cannot be evaluated No data
0530 & 135 036 071 96 2F3 |26 28
0345 4 155 (098 076 95 (23927 |20 optinal Elml . o
1000 & 142 033 084 34 18636 |2
1015 A4 130 079 08 (95 (273 22 (67 2012 05,02
1030 4 138 086 073 (34 (296 14 |50 211003
145 |4 157 097 072 % 267 17 63 R I Pt i plethy mog raph/
1100 4 142 076 070 (95 24328 |5 /\ \ ” l (\ n \ n n n n n A h ﬂ ﬂ ” }
1115 & 138 079 074 (95 (237 20 1 n ! ! F‘ bIOOd ﬂOW Chart
1145 4 123 080 075 (95 245 25 |6 5 mm/s . h S 02
12004 140 085 098 M 13376 6 ERTRY \J\‘\J NATRY U LIV \J\)\JIU Wlt p
1215 4 157 083 082 34 (298 11 |70
1230 & 147 07 077 96 93 |88 146
1231 4 a0
1245 & 145 091 070 (9 126 78 92 spo; 1%
1300 A4 144 076 072 (9 (22818 ¥ 70
1315 4 143 084 080 95 (289 11 |\
5 mmé ~||1 ~ |4 ,
1330 4 132 074 078 93 281 13 2 [Sov: =l =][4] _ 2]
1245 & 151 076 076 91 58
1400 & 128 034 097 97 (153 28 |29 Pulse oximetry -
1::5”5 2 143079 068 :g 25915 |23 Basic data Lotal period;
0lam I e lm lael 131 Start of monitoring: 2012.05.02. 07:51 Maximum: 100 %
14245 e e o 9 Tzmle im End of monitoring: 2012.05.03. 07:44 Average: 93 %
15:nn T s o s 21328 I8 Length of recording: 23 hour 53 minute Minimum: 76 % =
Enlalis e o 15 =5 e e Length to be evaluated: 19 hour 23 minute Number of pathological periods (strips): 230
150 & 137 ten 073 @ 2ED 12 33 Pathological limit: 90 % Tgtadtpathn\nglcal periods: 0 hour 44
1545 4 131 109 083 |34 minute
1e00 & 145 0T 057 % 7920 &6 Selected period: Selected period:
1675 |4 148 |03z 070 |33 24924 |20 Starting time: 2012.05.02. 21:02 Maximum: 0%
1630 A 140 039 074 95 329 12 Bl Ending time: 2012.05.03. 00:34 Average: 0%
1645 & 134 070 072 95 246 22 A1 Length to be evaluated: 0 hour 0 minute Minimum: 0%
1700 4 137 086 076 25823 |28 Number of pathological periods (strips): 0
1715 & 135 (097 073 95 464 65 17 . | |Pathological limit: 90 % Total pathological perieds: 0 hour 0 minute
<[ r -~

|user: Meditech Demo apneABP ‘
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How to use — Sp0O2

(statistics)

Pulse oximetry statistics | Total period: )
Gene_ral SP02 Y | Start of monitoring: 2016.01.05. 0757 Minimum: 63 %
overview.: End of monitoring: 2016.01.06. 07:30 Maximum: 100 %
I 3 Length of recording: 23 hour 33 min Average: 93 % :
TOta- 91 apnea Length to be evaluated: 23 hour 7 min Number of pathological periods: 391 O D I/OX I g en
events have been Pathological limit: 90 % Total pathological periods: 2 hour 21 min
recorded during 2 : : desaturation
: Desaturation events ( Total period: )
hOUI’S and 21 mins. Mumber of apnoe events: 383 Avg. minimum of apnoe events: 84 % t H d
Event index (ODI): 28,2 /hour Avg. events period: 0 min 47 sec _ even I n eX
Event limit: 4 % Max. (22:05:32): 7min 18 sec rm— . .
Event period: min. 10 sec Time in events: 507 min 29 sec ’ IS ava_”able for eaCh
De?mo':lﬁon m‘ods( Total PTe"'°¢ ) , Nﬂ;h;; Tf e\ﬁ':: — | hour. On the basis of
pO2 limit (% ime % | pO:z level (% umber .
Total 10,1% of the <100 23.06.02 %9 | 9995 1 ODI apnea Severlty
o = = = 95 15:49:46 68,5 94 -90 267 .
m0n|t0r|l?g| pe_l’IOfl <90 02:20:30 10.1 o 89 -85 230 can be ]Udged
was pat () Og|ca : 85 00555520 40 .. 84 -80 97 ! :
(=SpO2 is below % 001125 Y I P % General limits for
=70 00:01:31 01 | 69 - 65 7 1 .
90%) <65 00:00:08 0.0 | 64 - 60 1 ap nea severli ty .
= 60 00:00:00 0,0 | 59 -55 0
=55 00:00:00 00 | 5450 0 <5/hr: NA
= 50 00:00:00 0,0 | 49 -45 0
= 45 00:00:00 0,0 | 44 - 40 0 -~ . 1
= 40 00:00:00 0,0 | 39-35 0 5 15/hr mlld
=35 00:00:00 0,0 34-30 0 :
= . 15-30/hr: moderate
ol il >30/hr: severe
40 H
20 iR
gatw ptu Itsetwave 0100 80 60 40 SpO2 0100 80 60 40 Spo2
ala statliStiCS
(arte statu S) ) |Plethysmogram analysis ( Total period: ) —y— p—
ry Maximum: Average: Minimum: Deviation: Medltech
Reflection time: 419 279 51 66
Amplitude ratio: 171 27 5 28 ...
Pulse latency 195 1 30 50 & .D




How to use — SpO2 (raw

data analysis

. CardioVisions 1.23.0 Demo ApneABP N e =

File Edit Miew Format Device Tools Help

Lo - |G BB @HX 2B % 0 |
List of data (Everything) ‘ ‘
|B|oud pressure list ~| [a' 3 Oxygen saturation [%] Amplitude of plethysmogram [%]
Time‘TlSEP |DBP |pulse |Spl]2|FH ‘AR |PL |rema[k - 100

|mmHg|mmHg|bpm |‘Z |ms “Z |ms|

di

1215 A 122 |75 82 |94 293|923 Q0

1230 4121 |74 75 md

1245 4 126 T8 77 =

1300 Plethysmogram analysis

1315 A 157 100 100 100

| Zaia083 Reflection time: - ms

Amplitude ratio: - %

13:30
13:45

123 77 a0
3 73 82

Wit | | Raw blood flow & pulse wave
wmim o | /] | | || data are available for a click

PLETH
100 mmv/s |

15:45
16:00
16:15

126 83 73
e |77 73
17 75 B3

B30 4 115 777
1645 4 110 75|70
1700 A 122 80 63 /\ (\
1715 4 119 77|74

17:30
17:45
18:00

133 84 73
113 84 7B
120 a2 75

Pulse latency: 26 ms

F S A N S e A A A A A A A A S A A

1815 A 118 |78 |72
1830 A 119 (82 |7 q
et BN s Hnnnn R arterial'wall
1900 A 119 |77 |75
1915 A 116 |74 |7 -
1930 (A 117 |77 | 75 - Status
19:45 A 114 |77 |75 1
2000 A 126 |84 |7 - -
2015 A 133 |78 |7 - |nS|ght
2030 A 121 (82 |73 63 %
2045 4 128 BB |76 100 %
21:00 A 130 |84 |79 93 %
2105 A 121 |TE |74 - 391
230 4120 (72|73 2 hour 21 min
2145 A 116 |71 |75
2200 A 124 |70 (T - SCEE TR T X U T
Z30|A 06 |53 |78 |95 49|84 |12 MNumber of apnoe events: 383 Avg. minimum of apnoe events: 84 %
2x00 A 112 (7172 (83 30610 |35 - . N
% m 7 m % Event |r1d§x (ODI): 28,2 hour Avg. events period: 0 min 47 sec
P - 7 || Event limit: 4 % Max. (22:05:32): 7 min 18 sec

user: Usert Dema ApneABP [Time: 2016.01.05. 23:40:58, SP0:92. HF: 65 Last backup




Summary

VY OSAS & apneABP ¥ Distribution channels
OSAS: frequent but barely General practices
diagnosed and treated.

_ Heart centers, cardiology
Treating OSAS not only departments

decreases hypertension but
also other cardiovascular

risks & sleep-related traffic University research
accidents. departments
With apneABP OSAS can be Sleep diagnostic centers
screened on an (before expensive sleep
ambulatory/outpatient basis. studies are done)
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