NON - INVASIVE VENTILATION
AT HOME
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STARDUST

Nom du patiemit:

Sexe:

Date de naissance:
Age du patienit:

ID Patiemnit:

MNuméro de I’étude:
Date de 1’étude:
Temps au Lit (Tal):

M

540

12/30/2009 a
369 minutes

11/11/1971
38 ans

11:00:12 PM

Poids:
Taille:
IMIC:z

MNumeéro série appareil:

Type Stardust:

106 ke
1.78 m.
33.5

2000001426

Stardust IT

Evénements respiratoires

Tmehex Nombre Durée Durée Evénements par position
Code (#/heure) total moyenne max Non-Dorsale
d’évnmits (sec) {sec) Dorsale (#) )
A pnées centrales AC 10.6 65 16.7 35 26 39
Apnées obstructives A 753 463 22 225 276 187
Apnées mixtes A 14 86 18.8 325 56 30
Hypopnées HY 0.8 5 20.5 25 3 2
Total 100.7 619 21 225
Temps en position (minutes) 198.4 170.6
IAH en position (nbre par heure) 109.2 90.7
Ronflement
Nbre total Ronflement 1854 1z0 — —
Index Ronflement (nbre/h) 301.5 - i g8 bt b O
o 1 |
Oxymetrie —— i |
<95 %% (minutes) 256.5 87.5 RN RPN iR | m,—q . 4 ey
=90 %% (minutcs) 172 = 1 N ﬂ**ﬁjwf‘?w 'IH f
=85 %% (minutes) 90.5 S0 i
=80 %26 (minutes) 43 2o
<75 %6 (minutes) 22 10 |
=70 2% (minutes) 12.5 o | i |
<60 %6 (minutes) 3 s = | i
=50 %o (mMminutes) 0.5 ST | AN i
Durce totale (min) = 90% 172 e 1 Ihﬁ - i (L
Moyenne de saturation  (%o) 87 @ | - : = RS Sy
Index de désat (nbre par heure) Q7.5 Eo | Aana, . |
Désat max (%6) 4z 10 | m W | H| ‘
Durée max désat (sec) 65 o | ] |
SpO: minimale (= 2 sec) (%) 38 o
Nbre épisodes (= 5 min) = 90% E] 5 R EaC
Durée max (min) SpO-, < 90% 16.6 o
Fréquence cardiague (FC) - RO |
FC moyenne (BPM) T78.3 =
MNombre de bradycardie 100 o |
Bradycardie mini (BPM) 30 ™~ = |
™Nombre de tachycardie T2
Tachycardie maxi (BPM) 129 =
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LUNG FACTSHEETS

www.european-lung-foundation.org

Continuous positive airway
pressure (CPAP)

Continuous positive airway pressure (CPAP) is the gold standard
treatment for moderate-to-severe obstructive sleep apnoea. This

factsheet demonstrates how to safely use CPAP at home and get
the most out of the treatment.

CPAP machines work by generating an air stream that keeps the
upper airway open during sieep. There are lots of different machines
available and modemn devices are small, comfortable and easy to use.
The air stream is pushed through tubing via a mask to the back of the
throat. Choice of machine and level of air pressure will be determined
by a sleep specialist after you have undergone an overnight study,
usually at a sleep centre. The levels are then adjusted or ‘titrated’ after
you have had an opportunity to get used to the machine at home.

] Alternatives to fixed CPAP

Generally speaking, most CPAP devices are set at a fixed pressure.
This pressure is the one that will control at least 85% of all events
during the night. However, you may find it uncomfortable to breathe
out against a fixed pressure or find it difficult to tolerate. Some devices
provide variable pressure and adjust automatically to the different
patterns of breathing throughout the night. Very occasionally bi-level
positive pressure ventilation, using a different type of machine, is used
to deliver different pressures for breathing in and out.

CPAP opens the airways

Y »]









1. CPAP —for OSA
(Obstructive Sleep Apnoea Hypopnoea Syndrome)

2. NIPPV

(Non —invasive positive pressure ventilation)
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= First NIV —was iron lung for polio (negative
pressure).

= Positive Pressure Ventilation with
Intubation — ICU setting only.




= Technological wizardry has produced compact,
powerful, simple Positive Pressure Ventilators.

= Doctors are more aware of their existence and
indications.

= Exponentially greater use in the West.




Lo ]

P STRTTETETE PN )

P
- o
L Lol i P e
rr—r—
A
e,

Time

Figure 1 Key phases of a typical pressure support cycle. Paw: airway
pressure. ¥ trigger, 1. pressurisation; ¥: level of pressure support; 5. cycling.




» OSAHS
» OHS (Obesity Hypoventilation)

» - DMD (Duchenne Muscular Dystrophy)
- POST POLIO ; MND

» Thoracic Restriction (post TB syndrome, severe
kyphoscoliosis, ankylosing spondilitis)







A worsening problem —in line with obesity
epidemic.

The higher the BMI, the more likely.

20% OSAHS have OHS.

90% OHV have OSAHS




S
Alveolar Hypoventilation

“ Fat, heavy chest wall.

% Elevated, poorly moving diaphragm (abdominal
fat).

“ Blunted response to hypoxia [/ hypercapnia.

“* Upper airway resistance (90% associated
OSAHS).

% Leptin resistance




J-P. JANSSENS ET AL.

Increase in work of breathing and oxygen cost of breathing (V0,RESP)

Increase in metabolic demand (increased V'0, and V'c0,) and in total ventilation for a given effort

Decrease in compliance of the lung (micro-atelectasis)

A Arasas (A AaEan imman Af alhaad g ineraacan adinneihs)
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airway resi
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Increase in
)@ -,-I" Htatorv driv i1 Ve 5

Changes in ventilatory mode (increased respiratory rate, decreased tidal volume)
Respiratory muscle dysfunction

Mechanical disadvantage (inadequate length-tension relationship, decrease in FRC)
Decrease in respiratory muscle strength?

Increased respiratory load




Table 2. - Factors contributing to impaired gas exchange in severe obesity

Ventilation/perfusion mismatch and increase in A(A-2)0,
Decrease in FRC
Increase in CV
Decrease in FRC-CV
Warsening of ventiation/perfusion mismatch when lying supine
Decrease in ventilaiory drive (Pb.1, ventlatory response to CO,)
Nocturnal and diurnal hypoventilation
Obstructive sleep apnea and hypopnea syndrome
Repeated episodes of noctural desaturation
Progressive blunting of ventiatory response to GO
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Why is diagnosis important?

(@) MORTALITY at 18 months
- OHS 23%
- Obese, No OHS 9%
- OHS on NIPPV 3%

4 2Q\ ANDDINIT Ihahitiial AfFannAdAare :v'\ +ha viarys
\M) IVIUKDIIJI I I — IIdIJILUdI orrendaers in tne vely

obese with OSAHS i.e., Metabolic,
Cardiovascular, Degenerative
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* Anyone with BMI > 30, but especially > 35 kg.m-
2 and PaO, > 45 mmHg

* Symptoms — Snoring, apnoea, daytime
somnolence

- Morning headaches, grogginess

- Daytime fatigue, dyspnoea, pedal
oedema

* Signs — BMI, OSAHS, Cor Pulmonale
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Laboratory tests

General

Polycythaemia

Lipids, Thyroid

Cardiovascular

Specific

|l nw Sn D
L=\J VV JIJ V2

Increased serum HCO,’
Hypercapnia (> 45mm Pn CO,)

Sleep study
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Treatment

1. Weight loss — may need bariatric surgery

2. CPAP

3. NIPPV - essentially BIPAP (Bilevel Positive
Airways Pressure)




» X linked recessive

» 1in 3500 live after birth
(2 New cases annually here)

» Progressive muscular weakness




> 12 Yrs - Wheelchair

» MidTeens - LungVolume Loss, Scoliosis

> Age18—-20 - Ventilatory failure

> If no Rx — Death within 2 yrs




» 5 yrsSurvival : 70%

» May survive into Late 30's




DMD - monitoring

Annual -VC, Cough Peak Flow, SpO,

VC < 60% - Sleep study annually
+ wheelchair  (REM Sleep disordered breathing)

VC < 40% - Continuous Nocturnal Hypoventilation
- Start NIV (Rideau —1980's)

VC<25% - Daytime Ventilatory failure
- Ventilator dependence




» NIV machine [ Ambu Bag to "stack” breaths and
produce a cough.

» Cough IN — EX - Sufflator




A.K. SIMONDS

Clinical algorithm Intervention
Clinical assessment Physical examination,
pulmonary function,
v cough peak flow,
Inspiratory, expiratory, bulbar muscle weakness respiratory muscle strength
REM-related sleep- Ineffective cough Chest radiology, sleep study.
disordered breathing Cough peak flow Swallow function
FVC <60% pred <270 L:min” Intervention: cough assistance

Swallowing dysfunction

A i
NREM and REM sleep- v / Noninvasive ventilation,
disordered breathing [Chest infections| combination with cough assist,

FVC <40% pred / PEG/PEJ, T-IPPV

Daytime ventilatory failure
FVC <20% pred

Fig. 1. - Clinical algorithm including timing of interventions. REM: rapid eye movement; FVC: forced vital
capacity; % pred: % predicted; NREM: non-REM; PEG/PEJ: percutaneous enteral gastrostomy/percutaneous
jejunostomy; T-IPPV: tracheostomy intermittent positive pressure ventilation.



v' POST POLIO SYNDROME

v POSTTUBERCULOSIS SYNDROME

v' SEVERE KYPHOSCO
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After left Thoracoplasty After right Thoracoplasty
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Some practical aspects







VENTILATORY SUPPORT

= NPV : Negative Pressure Ventilation

= PPV : Positive pressure ventilation

(Volumetric) BPPV — Bilevel positive Pressure
Ventilation

e.g. BiPAP®




> No clear advantage of one over the other.

» BPPV used in vast majority of home ventilation,
irrespective of aetiology

- Cheaper, more comfortable

» Volume Targeted Ventilators used often in
neuromuscular patients.
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Figure 1 Key phases of a typical pressure support cycle. Paw: airway
pressure. ¥ trigger, 1. pressurisation; ¥: level of pressure support; 5. cycling.




= Relief of respiratory muscle fatigue.

* Improved respiratory drive
(better response to hypercapnia)

N I N A S 1 N L

? Decreased leptin resistance

= Better sleep quality (less arousals)







“ Extremely important

“* NASAL, NASOBUCCAL, FULL FACE MASKS

“* NASAL CUSHIONS




> First session very important (and time
consuming).

> Takes time to find a mask / cushion that fits
patient nicely.

> Leaks — avoid strapping too tight.
= Nose and mouth dryness - Chin Straps
- Humidification
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