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Patient Information

» 33A / E XY

« CC: Severe snoring & nocturnal hypoxemia
DM (+) / HBP (+)

« Smoking:

» History of ARDS due to pneumonia: 3 /i & M

* Height: 168 cm, Weight: 107.0 kg
« BMI: 37.9 kg/m?



Sleep Questionnaire

 PSQI score: 10

n



Daytime ABGA - Room Air

* pH 7.40

* PaCO, 51.0 mmHg
* Pa0O, 53.0 mmHg
* HCO;5 31.6 mmHg
* Sa0, 87%




Canon CXDI System Room#2'




PFT

Foow
Volume(L) % Ref ",
12
FEV1 2.73 73 .
‘.
FVC 3.43 73 o] N
a
FEV1/FVC 80 al
DLCO 16.9 53 2 0 2.4 6 8

 Provocation test : negative



EKG and Echocardiogram
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 Echocardiogram

* LV hypertrophy (mild)
e Pulmonary hypertension (mild, RVSP=45mmHg)
 Normal LVEF(70%)



oy SpO, nadir: 42%
B SpO, mean: 74%

B S'cep efficiency: 54.7%
B Stage 3: 2.5% REM: 7.7%

B TST: 142.5 min

B AHI Supine: 136.6
B non-spine: 135.7

Hypnogram

Diagnostic PSG
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PSG Report

Time in Bed 260.5 Minutes Percent of SPT in Stage Wake 38.7 Percent
Sleep Period Time 232.5 Minutes Percent to TST in Stage 1 44.2 Percent
Total Sleep Time 142.5 Minutes Percent to TST in Stage 2 45.6 Percent
Sleep Onset 27.5 Minutes Percent to TST in Stage 3 2.5 Percent
Sleep Efficiency 54.7 Percent Percent to TST in Stage REM 7.7 Percent

| Sleep Disruption Events Count Index |
Arousals 176 741
Awakenings 0 0
Arouasls + Awakenings 176 741

Respiration Summar
| By Event Classification Central Mixed Obstructive
Count| Mean Dur| Range Dur| Count| Mean Dur] Range Dur| Count| Mean Dur| Range Dur

Apneas, NREM 0 0 0 0 0 0 181 17 9-68
Apneas, REM 0 0 0 0 0 0 10 30 10-56
Apneas, Total 0 0 0 0 0 0 191 18 9-68
Hypopneas, NREM 0 0 0 0 0 0 128 15 9-35
Hypopneas, REM 0 0 0 0 0 0 5 16 12-22
Hypopneas, Total 0 0 0 0 0 0 133 15 9-35

| Event Statistics Total With Arousal With Awakening

Count | Index Count | Index Count | Index

Apneas, Total 191 80.4 125 52.6 0 0.0
Hypopneas, Total 133 56 43 18.1 0 0.0
Events (Apneas + Hypopneas) 324 136.4 168 70.7 0 0.0
RERA, Total 0 0.0
RDI (Events + RERA) 324 136.4

| By Body Position | N Supine|  Supine] Total| | N Supine] Supine|  Totall
Apnea Index, NREM 112.1 73.7 82.6 A+H Index, NREM 135.7 142.6 141.0
Apnea Index, REM 0 54.5 54.5 A+H Index, REM 0.0 81.8 81.8
Apnea Index, Total 112.1 71.8 80.4 A+H Index, Total 135.7 136.6 136.4
Hypopnea Index, NREM 23.6 68.9 58.4 Sleep Time, Minutes 30.5 112 142.5
Hypopnea Index, REM 0 27.3 27.3
Hypopnea Index, Total 23.6 64.8 56



Oxygenation Summa

| Oximetry Statistics | Non REM | REM | Total |
Sp0O2, Mean Wake, Percent 88
Sp02, Range, Percent 43 - 83 42 - 71 42 - 88
Sp02, Mean, Percent 67 53 74
| SpO2 Intervals >89% 80-89% 70-79% 60-69% 50-59%  40-49% 30-39% < 30% |
Percent Sleep Time 0 2.5 34.4 42.8 14.4 4.9 0 0
Oxygen Desaturation, Total 310 count
Oxygen Desaturation Index, REM 109.1 Index
Oxygen Desaturation Index, NREM 132.3 Index
Oxygen Desaturation Index, Total 130.5 Index

Leg Movement Summa

[ Jerk Counts Non REM (Incl. Wake) REM Total

No Arousal Arousal Wake No Arousal Arousal Wake | No Arousal Arousal Wake Total
Isolated 26 0 0 1 0 0 27 0 0 27
PLMS 6 0 0 0 0 0 6 0 0 6
Total 32 0 0 1 0 0 33 0 0 33

| Jerk Statistics PLMS Total
Count Index Count Index
Jerks 6 25 33 13.9
Jerks with Arousal 0 0 0 0.0
Jerks, with Wake 0 0 0 0.0
Jerks, Arousal + Wake 0 0.0 0 0.0
Jerks, No Arousal 6 2.5 33 13.9
Jerks, Non REM 6 2.7 32 14.6
Jerks, REM 0 0.0 1 5.5

EKG Summary

| EKG Statistics

Heart Rate, Wake 88 BPM
Heart Rate, Steady Sleep Avg 101 BPM
PAC Events 34 Count
PVC Events 0 Count
NREM REM
Shortest R-R .5 .5
Longest R-R e 7

TST Epochs in HR Interval

0 <29

0 30-59

0 60-79
80-99
100-119
1 120-139
0 140-159
0 >160



Obesity Hypoventilation Syndrome

JAMA, 2014;312(9):943



Treatment of OHS with OSA

Overnight monitoring to establish the nature of the sleep breathing abnormality

T

I

|| REPETITIVE OBSTRUCTIVE APNEA

OBSTRUCTIVE HYPOVENTILATION

ISOLATED SLEEP HYPOVENTILATION

Titrate CPAP to eliminate obstructive
apneas, hypopneas, and flow limitation

Prescribe CPAP

v

No

2

rd
Set BPAP |

1

l

l

Fixed pressure
T EPAP for UAO

T IPAP to improve Sp0,/4CO,
Aim for V; 8-10 mg/kg IBW

Volume Targeted Pressure Support
T EPAP for UAO or set AE 5-12 cmH,0
Target V; 8-10 mg/kg IBW
Set PSyyn 4 €mH,0, PSyax 15 cmH,0

Follow-up 2 mo

Monitor closely: Adherence

v

Monitor closely: Adherence, detailed data download from device
Follow up 1-2 mo

Resolution of Hypercapnia |

l YESs

ceap |
I

CONTINUE BPAP

!

| consiper cPAP IF
INITIAL AHI HIGH

YEs No
{ Resolution of Hypercapnia I l
RETITRATE BPAP
ADJUNCTIVE THERAPIES INCL
WEIGHT LOSS, PULMONARY j+«—

REHAB, SURGERY

Sleep Medicine Clinics, 2017;12:587



CPAP BPAP titration: Hypnogram
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TST: 426 min :
Sleep efficiency: 98%
| Stage 3: 30.3% REM: 48.4%




BPAP Titration Report

Time in Bed 434.5 Minutes Percent of SPT in Stage Wake 1.4 Percent
Sleep Period Time 432 Minutes Percent to TST in Stage 1 3.1 Percent
Total Sleep Time 426 Minutes Percent to TST in Stage 2 18.3 Percent
Sleep Onset 2 Minutes Percent to TST in Stage 3 30.3 Percent
Sleep Efficiency 98. Percent Percent to TST in Stage REM 48.4 Percent
| Sleep Disruption Events Count Index |
Arousals 13 1.8
Awakenings 0 0
Arouasls + Awakenings 13 1.8
Respiration Summa
| By Event Classification Central Mixed Obstructive

Count| Mean Dur] Range Dur

Count| Mean Dur| Range Dur

Count| Mean Dur| Range Dur

Apneas, NREM 0 0 0 0 0 0 1 10 10-10
Apneas, REM 0 0 0 0 0 0 0 0 0
Apneas, Total 0 0 0 0 0 0 1 10 10-10
Hypopneas, NREM 0 0 0 0 0 0 13 20 11-36
Hypopneas, REM 0 0 0 0 0 0 63 16 10-36
Hypopneas, Total 0 0 0 0 0 0 76 17 10-36
| Event Statistics Total With Arousal With Awakening
Count | Index Count | Index Count |  Index
Apneas, Total 1 A 0 0.0 0 0.0
Hypopneas, Total 76 10.7 7 1.0 0 0.0
Events (Apneas + Hyponeas) 77 10.8 7 1.0 0 0.0
RERA, Total 0 0.0
RDI (Events + RERA) 77 10.8
| By Body Position | N Supine] Supine]  Total| | N Supine| Supine]  Totall
Apnea Index, NREM 0 3 3 A+H Index, NREM 0.0 3.8 3.8
Apnea Index, REM 0 0 0 A+H Index, REM 0.0 18.3 18.3
Apnea Index, Total 0 A A A+H Index, Total 0.0 10.8 10.8
Hypopnea Index, NREM 0 3.5 3.5 Sleep Time, Minutes 0.0 426 426.0
Hypopnea Index, REM 0 18.3 18.3
Hypopnea Index, Total 0 10.7 10.7



Oxygenation Summa

| Oximetry Statistics | Non REM | REM | Total
Sp02, Mean Wake, Percent 93
SpO2, Range, Percent 83 -97 76 - 95 76 - 98
Sp02, Mean, Percent 93 91 92
| SpO2 Intervals >89% 80-89% 70-79% 60-69% 50-59%  40-49% 30-39% < 30% |
Percent Sleep Time 80.5 19.2 2 0 0 0 0 0
Oxygen Desaturation, Total 145 count
Oxygen Desaturation Index, REM 34.1 Index
Oxygen Desaturation Index, NREM 7.6 Index
Oxygen Desaturation Index, Total 20.4 Index

Leg Movement Summa

| Jerk Counts Non REM (Incl. Wake) REM Total

No Arousal Arousal Wake No Arousal Arousal Wake | No Arousal Arousal Wake Total
Isolated 5 0 0 5 0 0 10 0 0 10
PLMS 0 0 0 0 0 0 0 0 0 0
Total 5 0 0 5 0 0 10 0 0 10

| Jerk Statistics PLMS Total
Count Index Count Index
Jerks 0 0 10 1.4
Jerks with Arousal 0 0 0 0.0
Jerks, with Wake 0 0 0 0.0
Jerks, Arousal + Wake 0 0.0 0 0.0
Jerks, No Arousal 0 0.0 10 1.4
Jerks, Non REM 0 0.0 5 1.4
Jerks, REM 0 0.0 5 1.5

EKG Summary

| EKG Statistics

Heart Rate, Wake 81.5 BPM
Heart Rate, Steady Sleep Avg 79 BPM
PAC Events 0 Count
PVC Events 0 Count
NREM REM
Shortest R-R .6 .6
Longest R-R 9 .8

TST Epochs in HR Interval

0 <29

0 30-59
517 60-79
333 80-99
2 100-119
0 120-139
0 140-159
0 >160




Bilevel PAP(BPAP) in OSA

« CPAP-intolerant patients

« OSA with concurrent respiratory disease

e COPD, restrictive lung disease
= Improve gas exchange

* Obesity hypoventilation syndrome

+ Bilevel PAP

Bilevel PAP
support
<«— EPAP

Time

Sleep Medicine Clinics, 2017;12:587-596



CPAP->BPAP titration

PRESSURE

f — REeCOMMended maximum 20 cm H.O
The patient may be transitioned to
BPAP if there are continued
breathing events at 15 cm H,O**
————— et “Exploration” of pressure
+5cm > 30 min without
H-0 % breathing events Control of breathing events and
+ e » 215 minin supine REM sleep
| 2 2obstructive apneas, or :
>1em | 23hypopneas, or 1 21cm
H,0 I =>5RERAs,or 1 HO
I > (3 min of loud or [ :
>5min ! unambiguous snoring) { 210 min
e ————— ) =
" > 2 obstructive apneas, or I |
>1cm | 23hypopneas, or i} 1 21cm
H2O0 | >=5RERAs, or f patient awakens and : H0
I = (3 min of loud or omplains pressure is too |
>5min | unambiguous snoring) igh, a lower pressure that v
Minimum* = = = = the patient reports is ;
4 cm H,0 comfortable enough to allow gﬁ,ﬁ;gzi‘: m::gi?sce
retumn to sleep should be g
chosen, and resume titration &

TIME

J Clin Sleep Med 2008;4:157-71.



CPAP->BPAP titration

A
Recommended maximum |IPAP 30 cm H,0
---------- “Exploration” of IPAP
PAP+5 ¥ . 30 min without
cm H;0 },]7 breathing events Control of breathing events and
* e n 2 15 min in supine REM sleep
Ll
% IPAP and EPAP 21 | > 2 obstructive apneas, or : IPAP > 1
7 cm H-0 for apneas, I >3 hypopneas, or " 2
%) IPAP > 1 cm forother | > 5 RERAs, or g SmH0
&J events 1 > (3 min of loud or E it
o >5min ! unambiguous snoring) ;—
T O < e e T n
cm H.O forapneas, 1 =2 obstructive apneas, ot : IPAP > 1
IPAP =1 cm for other 1 >3 hypopneas, or If patient awakens and | omH,0
events | >5RERAs,or complains pressure is too I
T I > (3 min of loud or high, a lower IPAP that the I
"err;usrr; > 5 min : unambiguous snoring) patient reports is v
craps | " Comforabe SnouSh 0210W St fre-amrgecs
cm H-0 chosen, and resume of breathing events
titration
TIME

|PAP-EPAP:

Min 4cmH,O / Max 10cnH,O

J Clin Sleep Med 2008;4:157-71.
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Summary

Patient ID: WithMed362

report

Compliance Summary

Date Range 2018-06-21 - 2018-08-08 (49 days)
Days with Device Usage 47 days
Days without Device Usage 2 days
Percent Days with Device Usage 95.9%

Cumulative Usage

10 days 8 hrs. 13 mins. 45 secs.

Maximum Usage (1 Day)

8 hrs. 45 mins. 55 secs.

5 hrs. 3 mins. 57 secs. I

Average Usage (All Days)
Average Usage (Days Used)

5 hrs. 16 mins. 53 secs. I

——
Lhrs. 43 mins, 20 secs.

inj e (1 Dav)
Percent of Days with Usage >= 4 Hours

69.4% |

Percent of Days with Usage < 4 Hours

30.6%

Total Blower Time

11 days 21 hrs. 32 mins. 1 secs.

Sleep Therapy Statistics

Average Time in Large Leak Per Day

1 mins. 59 secs.

Average AHI 4.2
EPAP 8.0 cmH20
IPAP 15.0 cmH20

Tube Temperature

1

Humidifier

3

Humidification Mode on Heated Tube Disconnect

Adaptive




Hours of Use

WithMed ,
gWithMed Device: DreamStation Auto BiPAP (700X150) (J1690818977E9 V1.0.6.2690)
Details Report
Patient: Patient ID: WithMed362 |_
e =] | (@)
Home Phone: BlaCk bar. EE 7|:|X |_|-'%I
Date of Birth:
Age:
Mask:
Sleep Doctor:
Group/Practice:
Phone: N E”' — | ?
Fax: M a S k7 |- = X
E-Mail Address:
PCP: . —
prone: Nasal obstruction &
Clinician:
Administrator, New
Compliance Information 2018-06-21 - 2019988-08 QI- O | L H |'E| O—I '—
Hours of Usage |_a rg e |ea k O | AH
20 1"average Flex: 1.0, Last Setting: 1.0

4
4

15 1

Bi-Level with Bi-Flex




Pattern of Use

Patient ID: WithMed362

Patterns of Use
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“This report is only one of several elements to consider when evaluating therapy effectiveness and is not a substitute for diagnostic data.
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Long Term Trend

Patient ID: WithMed362

Pressure (cmH20)

PAP

EPAP

o Pressure

Percent of Night in Cheyne-Stokes Respiration (CSR)

C-S
respiration

Clear Airway And Obstructed Airway Apnea Indices

Clear Airway Apnea Index (CA) —— Obstructed Airway Apnea Index (OA)

Average CA Index

Hypopnea And RERA Indices

Hypopnea Index (H) —— RERA Index (RE)

Hypopnea
. RERA
= AHI

Flow Limitation And Vibratory Snore Indices

Flow Limitation Index (FL) —— Vibratory Snore Index (VS)

Average FL Index

Flow
limitation

»
&

<0, 26,

———  PrintedBy: 20180811 EncorePro - version: 2.21.4.1 Pagedof 7
RESPIRONICS

“This report is only one of several elements to consider when evaluating therapy effectiveness and is not a substitute for diagnostic data.

Patient ID: WithMed362

Percent of Night in Large Leak (LL)
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Tidal Volume (ml)
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Tidal
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Breaths Per Minute
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Breath rate
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Device Humidification Settings

M Heated Tube Temperature
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Long Term Trend

Patient ID: WithMed362

Pressure (cmH20)

PAP EPAP

IPAP
15.0

EPAP

8.0

Percent of Night in Cheyne-Stokes Respiration (CSR)

Average % of Night in
Cheyne-Stokes Respiration
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Clear Airway And Obstructed Airway Apnea Indices
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Long Term Trend

Patient ID: WithMed362

Percent of Night in Large Leak (LL)

15
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Average % Night in Large
Leak
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Average Large Leak
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Daily Details

Patient ID: WithMed362

I

Daily Details

2018-08-08 11:28 - 2018-08

09 6:46

Bi-Flex®
A

Pressure (cmH20)

Mode: Bi-Level with Bi-Flex

Respiratory event 244
Al &t pressureZ &
HE JA=X], leak O
SHE[O /A=K =0

Residual

respiratory

——— IPAP —— EPAP
25 - IPAP
20 ] 15.0
15 EPAP
10 8.0
5 -
0 T T y T T T 1
0 1 2
(‘Sleep Therapy Flags _
Indices
CSR 0.0 % of Night in CSR
ca [ | (I | CA: 08
0: I:III 1 nm | | nn OA: 4.9
L H: 0.4
Vs nm 1 momeo m FL 0.0
RE
0 1 2 B 4 5 6 7 8
FL - Flow Limitation, VS - Vi - Cheyne-Stokes Respiration, CA - Clear Airway Apnea, RE - RERA, H - Hypopnea, OA -
Obstructed Airway Apnea, ea Index
(‘Unintentional Leak (LPM
M Normal Mask Fit Ml Breathing not fletected Large Leak (LL) —Unintentional Leak Min in Large Lea eve nt
0.0 mins.
LL
120 o L
100 % of Night in Large Leak
80 0 % of Night
60
40
20 [ Average Unintentional Leak
0 1 2 4 5 6 7 8 0.3




Large Leak?

Leak > average mask exhalation
port leak®| 24
+
1.5 & =4}

4

Mask(interface) fit QI

Respironics Mask and DEP Devices - Pressure Vs. Flow
60.0 —o—ComfortGel
ComfortSeject
500 ;; o aasic
0 x

Intentional

TOTAL FLOW 5" e
o i x
a o
o 300 : —-Profle Lite w/22 mm elbow
L]
[+
-5 20.0 * Simplicity w/15 mm elbow
-
10.0
0.0 + T T T T T T T —+—Dispesable Circuit
25 5 10 15 20 25 30 35 40

Pressure (cm H,0)

Average intentional leak

Raspironics Intemati




Daily Details-Leak

Large leak
Total Leak (LPM)
mNormal Mask Fit EmBreathing not detected Large Leak Total Leak Min in Large Leak
95.0 mins
LL 1] [ B B ——
120 +
100 % of Night in Large Leak
80 30 % of Night
60
40 Average Leak
20 87.9
0 1 2 3 - 5 6 7 8
Acceptable leak
Total Leak (LPM)
mNormal Mask Fit ElBreathing not detected Large Leak Total Leak Min in Large Leak
1.0 mins
LL 70— _
120 1
100 1 % of Night in Large Leakk
80 0.2 % of Night
60 1
40 - 1 | Average Leak
20 ] 7 36.0
0 1 2 3 4 3 6 7 8 9 10 11 12 13 14 15 16
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Summary

« OHS2
« OHSO

« CPAP vs BPAP

« Comp
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