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MV: Evita 2 & 4/PB 840/Vela/T-Bird/8400

Incidence(AI>10%): 15/62 (24%)

Main patterns: Ineffective triggering (85%)
Double triggering(13%)

ACV > PSV

Higher in higher pH, PSV level, TV

Longer MV days




Patient-Ventilator Asynchrony(PVA)
Incidence: > 10% of total breaths

No. of " % of patients with
participants PRI gt asynchrony index* > 10

Chao 200 PMV VCV,PSV 10 ( trigger asynchrony)
CHEST 1997; 112:1592-99 weaning center

Thille AW, 62 ICUMV>24H  ACV, PSV 24

ICM. 2006,32(10):1515-1522.

Robinson BR, 35 TRAUMA SIMV, PSV 25.7
RC. 2013;58(11):1847-1855.

Blanch L, 50 ICUMV>24H | PCV,VCV,PSV |12
ICM 2015,;41(4):633-641.







Phases & Waveform of Mechanical breath
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Table 3—A Classification of Patient-Ventilator

Asynchrony
Asynchrony
~ Phase asynchrony
- TA
Trigger and posttrigger delay
Autocycling

Double triggering
Expiratory asynchrony (inappropriate cycling-off algorithm for
PS mode, volume setting for volume-cycled mode, or I-time
setting for time-cycled mode)

Flow asynchrony
[nadequate (“flow starvation”) or excessive inspiratory flow rate
Inadequate or excessive flow acceleration (“attack rate,” “rise
time”)
Inappropriate inspiratory flow profile







Ineffective triggering

Causes of e synchronies

Auto-triggering

Patient factors entilator facto
* Inspiratory trigg Exhalation (Cycle)

* Respiratory drive

inspiration flow/volume dysynchrony

* Ventilatory requirements (too early or too late)

how much flow and volume requireqg
» Respiratory rhythm (I:E rati@@) ¢ . cycling criteria

Flow dyssynchrony
(too fast or too slow)
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*Insp. effort continued

beyond ventilator Tinsp.
*Produce 2" or 3

ventilator breath

without expiration




Air Flow (L/min)
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Inspiratory efforts
occurring near the end
of each MV inspiration
in a repetitive and
consistent manner
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*auto-triggering

Flow oscillations

because of cardiac activity
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Strong inspiratory effort
due to insufficient airflow
in patient under Asisted
VCV (concave in P tracing)

seconds
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Prefer VCV
Flow dyssynchrony

Prefer PCV
Phase dyssynchrony







Patient brain Ventilator brain
Trigger >
< Response

Synchrony between
the two brains




| Ventilator waveforms Noninvasive Needs expertise

Easily available No automated analysis from ventilators

May miss some

Electrical activity of the diaphragm Depicts diaphragm activity Need a dedicated catheter and ventilator
Reliable Does not detect other muscles
Continuous and quantified Needs proper placement
Can be mounted on feeding tubes | Synchrony not automatically detected
Esophageal (and/or transdiaphragmatic]JGood estimate of the inspiratory effort] Needs catheter placement and speciic
pressure monitoring
Gold standara
Can be mounted on feeding tubes | Technical specificities (calibration procedure]
Software Continuous Few studies
Automatic Not yet validated

Reaktime analysis
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- Neuro-ventilatory coupling

S Ideal

- Gentral nervous system technology
Fhrann: rirva

' Naw Ventilator
I:u:aphragi excitation er——— -
Dlaphnagrn contraction

Eheat wall and lung expansion

v o

- |Alway prassure, flow and volume

S technalogy




PAV (Proportional Assist Ventilation)

PPS (Proportional Pressure Support)

s RIBBRABRXRWEIRPIEHIN,ETE DR Z 4898 A58 7], 5814 55
IR EFIow) AR DA B E (Volume) 5= AR5E 7]

« ,nI P= Flow x Resistance + Volume x Elastance
— Paw= (ax Flow) + (B x Volume )
— o =Volume f#1ELEH , B = Flow fELLA

» RBBABRIFRATL, 2 Flow / Volume - FEHBAEK
« BRIEZJF#ZE Flow / Volume RUMBIELEA, 15BN v AR IR 2+ 4 B9 FE DD A1 5& )






Neuro-muscular coupling

-

Health







~ Proportional modes versus pressure

~ support ventilation: a systematic review

- and meta-analysis

Jun Kataoka' ®, Akira Kuriyama?, Yasuhiro Norisue' and Shigeki Fujitani® i
o e intensaCareDOtRLAPY
Reduction in patients with Al > 10%

-+ (RR0.15; 95% CI 0.04~0.58; p= 0.006; PAV(2), NAVA(5))




Trial (Year) RR (95% CI)  Proportional Modes Pressure Support Weight (%)

Ventilation

Proportional Assist Ventilation

" Elganady 2014 - 0.06 (0.00,0.98)  0/30 8/30 50.28 =

~ Bosma 2016 B 0.07(0.00,1.11) 027 6/23 49.72 =

1 Subtotal (I-squared= 0.0%) 49 0.06 (0.01, 0.46) 0/57 14/53 100.00

Neurally Adjusted Ventilatory Assist :

~ Colombo 2008 + 0.14 (0.01, 2.53) 0/14 3/14 16.01 s

Patroniti 2012 - 0.11 (0.01, 1.90) 0/15 4/15 16.24 s

Kuo 2016 -~— 0.05 (0.00, 0.71) 0/14 14/19 16.88 s

1 N

Costa 2017 -~ 0.09 (0.01, 1.49) 0/13 5/13 16.50 -

Ferreira 2017 | - 0.92 (0.58, 1.46) 11/17 12/17 34.37 b
Subtotal (I-squared= 59.5%) 0.20 (0.05, 0.92) 11/73 38/78 100.00

Overall (I-squared= 61.2%) 0.15(0.04, 0.58) 11/130 52/131

Note: Box size is proportional to study weight i

I ! . g

0.03 1 336 g

Favors Proportional Modes Favors Pressure Support Ventilation g
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- Requires measurement of airway pressure, flow, and volume, and
.......................... B calculation of elastance and resistance oL RSP

Sl ot No additional hardware needed during application S S

S vimmmmamin Available invasively and noninvastvely (different ventilators) S o

Sl s Recommended for patients > 20 kg B B
- Affected by leaks (current invasive application) and intrinsic PEEP

TR s Requires diaphragm electromyography (EMG) RS SRS

o e ReqUiI'eS a Sp€Cial nasogaStI'iC Catheter L R
B s Available invasively and noninvasively on the same ventilator Sl S

Useful in neonates, children, and adults: no weight restriction
Unaffected by leaks or intrinsic PEEP

PAV = proportional assist ventilation
I N AYA = nenrally adjusted ventilatory assist i il
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- FDA OKs emergency use of Alung’s Hemolung for COVID-19

~ patients

AN 4 e

By Meg Bryant No Comments April 24, 2020

SR Pittsburgh-based Alung Technologies Inc. has received

RERRD. emergency use authorization from the U.S. FDA for its

Hemolung Respiratory Assist System (RAS) to treat lung
failure caused by COVID-19. The technology could help to

ease demand for ventilators, which have been in short supply

SN in coronavirus hot spots, and provide an alternative for

patients who can’t tolerate mechanical ventilation.

g Hemolung functions like a dialysis machine, removing carbon

dioxide directly from the blood and recirculating it with

oxygen. It was originally developed to treat patients with

_ , chronic obstructive pulmonary disease (COPD) and acute
B Hemolung. Credit: Alung Technologies Inc. respiratondistiess sypdrome (ARDS).
i The EUA allows for use of Hemolung RAS to treat lung failure

in COVID-19 patients as an “adjunct to noninvasive or invasive mechanical ventilation to reduce hypercapnia and
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