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. Discuss the current literature in the benefits of

OBJECTIVES

. Review current literature on ventilation strategies
VV-ECMO

APRV-TCAV

. Review case studies using APRV-TCAV
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Lung Protection

EAST 2012 PLENARY PAPER

Early stabilizing alveolar ventilation prevents acute respiratory
distress syndrome: A novel timing-based ventilatory
intervention to avert lung injury

Shreyvas Roy, MD, CM, Benjamin Sadowitz, MD, Penny Andrews, RN, Louis A. Gatto, PhD,
William Marx, DO, Lin Ge, PhD, Guirong Wang, PhD, Xin Lin, PhD, David A. Dean, PhD, Michael Kuhn, BA,
Auyon Ghosh, BSc, Joshua Satalin, BA, Kathy Snyder, BA, Yoram Vodovotz, PhD, Gary Nieman, BA,
and Nader Habashi, MD, Svracuse, New York

J Trauma Acute Care Surg.
2012 Vol. 73 No. 2




Published in final edited form as:
Shock. 2013 September ; 40(3): 210-216. do1:10.1097/SHE.0b013e3 1 829%efb06.

Preemptive Application of Airway Pressure Release Ventilation
(APRV) Prevents Development of Acute Respiratory Distress
Syndrome (ARDS) in a Rat Traumatic Hemorrhagic Shock Model

Shreyas K. Roy, M.D., C.M.', Bryanna Emr, M.D.', Benjamin Sadowitz, M.D."_ Louis A.
Gatto, Ph.D." 2, Auyon Ghosh, B.Sc.’, Joshua M. Satalin, B.S.", Kathy P. Snyder, B.S.7, Lin
Ge, Ph.D."., Guirong Wang, Ph.D.", William Marx, D.0.%, David Dean, Ph.D.%, Penny
Andrews, R.N.°. Anil Singh, M.D.', Thomas Scalea, M.D.®, Nader Habashi, M.D.%, and Gary
F. Nieman, B.A.’

APRV-TCAV when applied early reduces pulmona
with a constant airway pressure

(P High) for > 90% of the duration of the breath (T High).

Keeping the lungs open, minimizing atelectasis leads to
decreased inflammatory mediators from being released
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Other approaches to open-lung ventilation: Airway pressure release
ventilation

Nader M. Habashi, MD, FACP, FCCP

(it are Med 2005 Vo. 33, No. 3 (Supol)




ORIGINAL ARTICLE

Early application of airway pressure release ventilation may
reduce mortality in high-risk trauma patients: A systematic review

of observational trauma ARDS literature

Penny L. Andrews, RN, BSN, Joseph R. Shiber, M D, Ewa Jaruga-Killeen, PhD, Shrevas Royv. MD, CM,

Benjamin Sadowitz, MD, Robert V. O Toole, Louis A. Gatto, PhD, Gary F. Nieman, BA, Thomas Scalea, MD,

and Nader M. Habashi, MD, Baltimore, Marviand

BACKGROLU ND:

METHODS:

RESULTS:

CONCLUSHON:

LEVEL OF EVIDEMNCE:

E Y Wiri» e -

Adult respiratory distress syndrome is ofien refractory to treatment and develops afier entering the health care system, This
suggests an opporiunity to prevent this syndrome before it develops. The objective of this study was to demonstrate that early
applicaton of airway pressure release ventilation in high-risk trauma patients reduces hospital morality as compared with
similarly injured patients on comventional ventilation,

Systematic review of observational data i patients who received conventional ventilation in other trauma centers were come-
pared with patients treated with early airway pressure release ventilation in our trauma center. Relevant studies were identified in
a PubMed and MEDLINE search from 1995 to 2012 and included prospective and retrospective observational and cohort studies
enrolling 100 or more adult trauma patients with reported adult respiratory distress syndrome incidence and monrality data,
Early airway pressure release ventilation as compared with the other trauma centers represented lower mean adult respirmatory
distress syndrome incidence ( 14.0% vs. 1.3%) and in-hospital morality ( 14.1% vs. 3.9%).

These data suggest that early airway pressure release ventilation may prevent progression of acute lung injury in high-risk trauma
patienis, reducing trauma-related adult respiratory distress syndrome mortality. (J Trauma Acure Care Surg. 2013;75: 635-641.
Copyright © 2013 by Lippincott Williams & Wilkins)

Systematic review, level 1V

A maianr e coiiees s leacs wvendilatioes: APDWV ARME: adoall cecnimbtoro dictresce cvesdesuas: AT 1
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Overall Mean ISS
In Hospital Mortality %

CENTER INCIDENCE % MORTALITY
%
STC ARDS 1.4 3.9

NATIONAL 13.5 14.2
ARDS

J Trauma Acute Care Surg Volume 75, Number 4




J. Lim et al. / Journal of Critical Care 34 (2016) 154—-159

3060 patients admitted to RPH ICU
from Oct 2012-Aug 2014

.

Excluded patients
56 patients on APRV

e 2 patients with cardiogenic

acute pulmonary oedema
1 patient with pulmonary

h 4

embolism and clear chest x-ray
1 patient with clear chest x-ray

52 patients with ARDS fulfilling

Berlin Criteria

v

50 patients included in study 2 patients with missing physical
medical records

Fig. 1. Flow chart of the patients included in the study.




ORIGINAL

Early application of airway pressure @
release ventilation may reduce the duration

of mechanical ventilation in acute respiratory
distress syndrome

vongfang Zhou, Xiaodong Jin, Yinxia Lv, Peng Wang, Yunging Yang, Guopeng Liang, Bo Wang and Yan Kang”

« 138 patients with ARDS who received mechanical
<48 h

» Patients were randomly assigned to receive APRV
LTV (n =67).

P/F RATIO 280
PaCO2 40.8 42.3
Pa0O2 116.2 84.8

Intensive Care Med (2017) 43:1648- 1659
DA 10,1007 /5001 34-01 7-4912-x




Airway Pressure Release Ventilation in Adult
Patients With Acute Hypoxemic Respiratory Failure:
A Systematic Review and Meta-Analysis

Jolene Lim, MBBS (Hon), MSc (Dist)'; Edward Litton, MBChB, FCICM, MSc, PhD"?

Conclusions: In adult patients requiring mechanical ventilation for
acute hypoxic respiratory failure, airway pressure release ventila-
tlon is associated with a mortality benefit and improved oxygen-
ation when compared with conventional ventilation strategies.
Given the limited number of patients enrolled in the available stud-
les, larger multicenter studies are required to validate these find-
ings. (Crit Care Med 2019; XX:00-00)




BMC Health Services Research =i

Study protocol

CESAR: conventional ventilatory support vs extracorporeal
membrane oxygenation for severe adult respiratory failure
Giles | Peek*!, Felicity Clemens2, Diana Elbourne2, Richard Firmin!, Pollyanna Hardy?23,
Clare Hibbert5, Hilliary Killer!, Miranda Mugford*, Mariamma Thalanany*,

Ravin Tiruvoipati!, Ann Truesdale? and Andrew Wilson®

Open Access

December 2006




CESAR TRIAL

180
PATIENTS

90
CONVENTIONAL

68/90 ON ECMO

63% 5 died Prior to 470/0

ECMO

| SURVIVAL B | 17 did NOT receive . SURVIVAL

ECMO




R CARING FOR THE JAMA-EXPRESS
CRITICALLY ILL PATIENT

Extracorporeal Membrane Oxygenation
for 2009 Influenza A(H1N1)
Acute Respiratory Distress Syndrome

Conclusions:

During June to August 2009 in Australia and New

the ICUs at regional referral centers provided mechanica
ventilation for many patients with 2009 influenza A(H1N1)—
associated respiratory failure, one-third of whom received
ECMO. These ECMO-treated patients were often young
adults with severe hypoxemia and had a 21% mortality

rate at the end of the study period.
JAMA. 2009;302(17):1888-1895




HOW SHOULD WE VENTILATE
PATIENTS ON VV-ECMO




Preliminary Communication

Low-Frequency Positive-Pressure
Ventilation With Extracorporeal CO,
Removal in Severe Acute
Respiratory Failure

Luciano Gattinoni, MD; Antonio Pesenti, MD;, Daniele Mascherom, MD, Roberte Marcoln, MD,
Roberto Furmagalli, MD; Francesca Rossi, MD; Gaetano lapichine, MD, Giuliano Romagnaol, MD;
Ljii Uziel, MD; Angelo Agastoni, MD; Theodor Kolobow, MD; Glorgio Damia, MD

» “Lung Rest” was first described with ECMO pati
Dr. Gattinoni in 1986.

» “Prevent further damage to diseased lung by reducin
motion (pulmonary rest)”

» 3-5 breaths per minute as a “sigh” breath calling 1t

“Low frequency positive pressure ventilation” LFPPV




Preliminary Communication

Low-Frequency Positive-Pressure
Ventilation With Extracorporeal CO,
Removal in Severe Acute
Respiratory Failure

Luc@ano Gattinor, MO, Antomo Pesenti, MD; Daniele Mascheroni, MD; Roberto Marcoln, bAD;
Roberto Furmnagali, MD; Francesca Rossi, MDD, Gastano lapichno, MD;, Giuliano Romagnol, MD;
Ljli Lizzl, WMD), Angelo Agostoni, MO, Theodor Kolobow, PAD; Giorgeo Darmia, hD

LFPPV
» PEEP ranging from 15 to 25 cm H20.
» Frequency 3 -5 breaths per minutes

» Peak airway pressure limited to 35 to 45 cm H20

» | to 2 L/min of oxygen during long expiration




Mo of Patients

» 43 Patients were

» Lung functio
in thirty-one
(72.8%), and 2
(48.8%) eventual

survived

JAMA. 1986;256(7):881-886




Efficacy and economic assessment of conventional

ventilatory support versus extracorporeal membrane
oxygenation for severe adult respiratory failure (CESAR):
a multicentre randomised controlled trial

Giles | Peek, Miranda Mugford, Ravindranath Tiruvoipati, Andrew Wilson, Elizabeth Allen, Moriamma M Thalanany, Clare L Hibbert,

Ann Truesdale, Felicity Clemens, Nicola Coopey, Richard K Firmin, Diana Elbourne, for the CESAR trial collaboration

During ECMO, ventilator settings are gradually r
allow lung rest

» Peak inspiratory Pressure 20 cm H20 (PC of 10
above PEEP)

» PEEP 10 cm H20

» Respiratory Rate 19 breaths per minute
» FIO2 30%




Nieman et al. Critical Care (2018) 22:136

https:/doi.org/10.1186/513054-018-2051-8 C r|t| ca | C are

VIEWPOINT Open Access

Acute lung injury: how to stabilize a @
broken lung

Gary F. Nieman', Penny Andrews’, Joshua Satalin'", Kailyn Wilcox', Michaela Kollisch-Singule', Maria Madden?,
Hani Aiash', Sarah J. Blair', Louis A. Gatto"* and Nader M. Habashi?










Should Patients With Acute Respiratory Distress
Syndrome on Venovenous Extracorporeal
Membrane Oxygenation Have Ventilatory Support
Reduced to the Lowest Tolerable Settings? No

» Respiratory Rate of 1-2 BPM or apneic ventilation
» Minimal tidal volume < 4ml/kg/IBW (1-2ml/kg/IBW)
» High PEEP

» Results

» Increase in atelectasis with small tidal volumes and despite High
PEEP

» High PEEP levels may cause further over distension in the “baby
lung”

» Reabsorption atelectasis
Crit Care Med. 2019 Aug;47(8):1143-1146
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The l'n)por’(ant l}n'ng is to not s{op qursiioninc_}.
has its own reason for existing.
~Albert Einstein

How Are We Ventilating ECMO
Patients




Ann Am Thorac Soc. 2014 Jul;11(8):956-61. doi; 10.1513/4nnalsATS . 201403-100EC.

Mechanical ventilation during extracorporeal membrane oxygenation. An international survey.
Marhong JD', Telesnicki T, Munshi L, Del Sorbo L, Detsky M, Fan E.

Question Neonatal/Pediatric:n =75 Adultn=38  Protocol MV:n=38  Overallk n = 141
[n (%] [n (%] I (%]} [ (%]

™ = )

T

Tidal volume (per predicted body
weight
=4 mifkg 21 28) 13 (34) 44 (31)
4=6 mitkg 35 47) 18 (47) 64 (43)
7= mifkg 23] 1) 3]
=10 mkg 0(0) 0(0) 0(0)
Not strictly controlled 17(23) 6 (16) 30 {21)
PEEP (during W-ECMO)
=5 ¢m H,0 8 (1) 0(0) 10(7)
6=10 cm H.0 49 (65) 18 (47) 82 (58)
11=15 cm H,0 8 (1) 12 (32) 30 (21)
=16 cm Hy0 0(0) 2 (5] 2 (1)
Other 10(13) 6 (16) 3 (13) 17(12)




Ann Am Thorac Soc, 2014 Jul 1(6)936-61, doi 10,1313 AnnaledT3 201403-100EC.

Mechanical ventiation during exiracomoreal membrang oxygenation, An ntermational Surve
Moo 0 o T s e SooL. Dy, an
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=4 4-6 7-9 =10 Variable
Tidal Volume (mL/kg)
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Mechanical Ventilation during Extracorporeal Membrane Oxygenation
An International Survey

Jonathan D. Marhong®, Teagan Telesnicki®, Laveena Munshi, Lorenzo Del Sorbo, Michael Detsky, and Eddy Fan

Interdepartmental Division of Critical Care Medicine, and Department of Medicing, University of Toronto, University Health Metwork and
Mount Sinal Hospital, Toronto, Ontario, Canada

ATS Volume 11

27% of centers reported having an explicit mechani
protocol for ECMO patients.

77% reported “lung rest” to be the primary goal of mec
ventilation

9% reported “lung recruitment” to be their ventilation strategy.

A tidal volume of 6 ml/kg or less was targeted by 76% of
respondents, and 58% targeted a positive end-expiratory pressure
of 6-10 cm H20 while ventilating patients on VV-ECMO.




Mingrva Anestesiol. 2015 Nov81{11):1170-63. 77 p following 1183. Epub 2015 Jun 30.

International survey on the management of mechanical ventilation during ECMO in adults with
severe respiratory failure,

Campaorota " Nicolet E. Malafronte M, Da Neef M, Mongell V. Calderazzo MA, Caricola E, Glover G, Meadows C, Lanarish C. loannou N, Wyncoll D, Beale
R, Shankar-Hari 1, Barett N.

CONCLUSION:

We found large variability in ventilatory
during ECMO. The clinicians' training backgroun
173 centers' experience had no influence on the appro

ventilation. This survey shows that well conducted studies
are necessary to determine the best practice of mechanical
ventilation during ECMO and its impact on patient outcome.




REVIEW

Mechanical ventilation in patients subjected to (!)Cmmm
extracorporeal membrane oxygenation (ECMO)*

M. Lopez Sanchez

Servicio de Medicina Intensiva, Hospital Universitario Margués de Valdecilla, Santander, Cantabria, Spain

Received 7 November 2016; accepted 14 December 2016
Available online 21 September 2017

Table 1 Mechanical ventilation in VV ECMO according to the opinion of different expert sources,

Source MV objective  MVmode Vit Pp PEEP (cmH,0)  RF (rpm)  Fi0;

ELSO guides 2013° Lung rest PCV - < 10-15 i <0.4
European Network of MV (REVA)” Lung rest Vv - <l-15 =10 6-20 0.3-0.5
Consensus Conference ECMO™ Lung rest - = Minimize Pp  Minimum PEEP - -

PEEP: positive end-expiratory pressure; Pp: plateau pressure; Fi0,: inspired fraction of oxygen; RF: respiratory frequency; REVA: Résequ
Europeen de Recherche en Ventilation Artificielle; PCV: pressure control ventilation; VCV: volume control ventilation; MV: mechanical
ventilation; Vt: tidal volume.




ARDSnet

» Volume Control-Assist Control

» 4 -6 ml/Kg IBW

» high PEEP, low Py a1 <30 H20

» oxygenation 88 — 95%

» pH 7.30 — 7.40 (permissive hypercapnia)

OXYGENATION GOAL: Pa0; 55-80 mmHg or Sp0O, 88-95%
Use a minimum PEEP of 5 cm H,0. Consider use of incremental FiO,/PEEP
combinations such as shown below (not required) to achieve goal.

Lower PEEP/higher Fi02
Fi0, : , 4 5 o5 (06 [07 [07 |
10 |10 |10 |12

NIH NHLBI ARDS Clinical Network 07 |08 |o. 9 05 [10
Mechanical Ventilation Protocol Summary PEEP | 14 18 18-24

Higher PEEP /lower F

FiQ 0.3 0.3 . : 0.3 0.4
INCLUSION CRITERIA: Acute onset of PEEP |5 |8 4 14
1. PaD,/F0, < 300 (corrected for altitude)

2. Bilateral (patchy, diffuse, or homogeneous) infiltrates consistent with = T = T
pulmonary edema 2 . ; ; :

3. Noclinical evidence of left atrial hypertension PEEP 18 22 22




Tidal Hyperinflation during Low Tidal Volume
Ventilation in Acute Respiratory Distress Syndrome

Pier Paolo Terragni, Giulio Rosboch, Andrea Tealdi, Eleonora Corno, Eleonora Menaldo, Ottavio Davini,
Giovanni Gandini, Peter Herrmann, Luciana Mascia, Michel Quintel, Arthur 5. Slutsky, Luciano Gattinoni,
and V. Marco Ranieri
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Original Investigation | ASSOCIATION OF VA SURGEONS

Mechanical Breath Profile of Airway Pressure
Release Ventilation

The Effect on Alveolar Recruitment and Microstrain
in Acute Lung Injury

Michaela Kollisch-Singule, MD; Bryanna Emr, MD; Bradford Smith, PhD; Shreyas Roy, MD; Sumeet Jain. MD: Joshua Satalin, BS; Kathy Snyder:
Penny Andrews, RN; Nader Habashi, MD; Jason Bates, PhD; William Marx, DO; Gary Nieman, BA; Louis A. Gatto, PhD

ARDS net- CMV VT 6 ml/kg APRV P High — 35 -40 cmH,0O

PEEP -5, 10, 16, 20 and 24 T-PEFR/PEFR - 10, 25, 50 and
cmH,O 75%

JAMA Sung. doi:101001/jamasurg. 2014.1829
Published online September 17, 2014.




El APRV T-PEFR APRV T-PEFR
FEEF o PEFR PEEF o PEFR
5 cm H;0 ratiu:u J.III',’-.: 16 cm H,0 rati::u ?5‘*:5

Inspiration - ;t; '-... % ;;%"ﬁ
=G - m % : I L I?A

Atelectasis leads to increased neutrophil activation leads to
release of inflammatory mediators like cytoklnes

|| Insplration
[ Expiration

d

T
1

% of Photomicrograph

APRV T-PEFR APRV T-PEFR JAMA Surg. doi- 101001 fjamasurg. 20141829
to PEFR 7 to PEFR : :
Ratio 10% Ratio 75% Published online September 17, 2014.




APRV
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Time Constant Adaptive Ventilation
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MEAN AIRWAY PRESSURE

Increase
P insp.

Increase
Inspiratory time

»The P_,, is the average pressure over time

> It is the area in the pressure time waveform




Recruitment vs Derecruitment Zones

Derecruitment Zone Recruitment Zone

A A
\

Recruitment Zone Derecruitment Zone




Turning Ventilation Upside Down
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APRV SETTINGS
> P High
> P Low — PEEP

> T High

> T Low

> FiO,




P High

» Using as Initial Mode Upon Intubation
> Typically 21-24 cmH,0O

> Adjust as necessary based on oxygenation and ventil

> Assess your settings

> Transitioning from a [Pure] Volume Mode
> Set at current plateau pressure

> ( not mean airway pressure)

> Transitioning from a Pressure or Dual Targeted Mode o

> Set at current total pressure from pressure mode




Release Volume = Tidal Volume

Volume

x PEEP

Pressure




T High

> 4 -6 seconds for Adults APRV-TCAYV as a standard of
ventilation

> APRV-TCAV as a rescue, initially match the R

> APRV-TCAV with ECMO, eventually increase T
with recruitment

> Recruitment takes time




Use of Time to Recruit
Collateral ventilation

00;00;00;00

Inspiratory Time ~ 1.0 second Inspiratory Time ~ 5.0 seconds

Courtesy of Gary Nieman SUNY



Alveolar Dynamics during Respiration
Are the Pores of Kohn a Pathway to Recruitment?

Eman Namati'2, Jacqueline Thiesse'?, Jessica de Ryk'?, and Geoffrey McLennan'34

!Department of Internal Medicine, *Department of Biomedical Engineering, and “Department of Radiology, University of lowa, lowa City, lowa;
and “Department of Informatics and Engineering, Flinders University, Adelaide, Australia

Lung Inflation >




T High & CO, Removal

N EERETEY Mean alveolar ICON Copyright

pressure volume
PaO, PaCO,

Cardiac Output







T Low

> Controlling “PEEP” with #time rather than pre

> Varies from patient to patient

> Based on lung volume and thoracic recoil

> Can also vary based on ventilator type
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Pressure

Time (sec)

Flow

Time (sec)




T Low — End Expiratory Lung Volume

Time (seconds

T LOW SETTING

0

T-PEFR/PEFR X 100 = 75%

40 —
60 —

27

60/80 X 100 = 75%




PEEP/T LOW

APRV-TCAV

Based on the assessment of
the Patient

Based on a C
PEEP/FIO

Hig
MII 1 |1
M 15 [0 [0 0 (4 [W



AIRWAY PRESSURE RELEASE VENTILATION MAINTAINS ALVEOLAR STABILITY
BY LIMITING LOSS OF LUNG VOLUME DURING RELEASE PHASE

M Habuaki, P Andrews - B Adams Coadey Shock Trauma Center - Unieraty of Margand School of Medicine, Baltirarne, BD;

INTRODUCTION

Alnway Fressure Release Wentilation JWPRV) 15 a mode of
mechanical verdilstion that b shown promise m prevention
and tragtrent of the acute msprstory ditreds syndrame [ARDS)
when applied soly, The P High m AFRY equate 0 6 plabesy
pressure. Howewer, unlike most modes, APRV inbegeartes within
thie F High tidal gas vertilation and the ability to retain a portion
of the P High a3 poditve end release peassure [PERP} similar ko
PEEP As the P High i released towards the P Low, sxpiratary gas
flosy creates tidal ventilation. Because the duration of the T Low
{refease phase) is brief |sub-second) and confined to the initial
phate of the expiratory release phase, the majority of the
resiskarie mmpeding the pressure drop from P High towards P
Levy is created by the atificial airsey Fig. 1) This brief T Low
duration prevents aveolar collapse without the need to st FEEP
(& P Low af @ cmH20] at the expiratory vake. Because of this
uraque inbegration, the T Low in AFRY uses i o cantrol the
release phase arcd retars a paftion ol the P High which mamtaing
sdeguate end-epratory lung wolume, pramoting  alvealss
stahility. Tharefore, crtical to protecting the lung, approprate
APRY application reguires optimal adjustment of the T Low. We
hypothesized that cptimization af the T Low to lnit king vakime
loss duning the releaie phae would occur 88 5 specific poird
during Termination of the Espiratory Fow Hate. Spedfically,
termination at T5% of the Peak Expiratory How  Rate
[T-FEFR/PEFR) would refain the greatest alveolar stabiity and
loweer ratios would rat achievs akeclar stability leading o
gresber alyealas wolume change and dollapie (Fig. 23

METHODS

In=vivo microscopic fHelds [n=0] were prepared in anesthetized,
male Sprague-Dawley rabs. ARDS was induced by instilling 0.2%
Twien-20 via tracheostomy. T-PEFRPEFR was set ab 10% and
videa ewive shoeolar micsssopy pedamed far multiple
respiatory cycles, This procedure was repested o progressioe
I-PEFR.PEFR of 25%, 50%, and 75% by decreating the T Low
respectily (Fig. 3).

Quantificaton af ahseolar stabil ity wn measured usng image srakps
softwane to determine the percent of inflated abveoll cocupying the
micrasoopic field ot inspiration ard at expliation (Fig. 43

%, Boy, J. Satalin, K. Sryrder, L. Gatto, G. Mieman - SUNY Upstate, Syracuse, NY

Dy b e

i 1, Integration ol seatdason and poitie: erd
misane preuiure (FERF | within the P High. The artifical
sirwap craste o majariy ol fhe reitan

p tege P g [

Fig . Expiaanidy gari Thirwy pames
during AFRY demaratrating
ot of tha T Lamsa

Termvnane: TE capl Y g Mow
il 75% of v Peak Eapdsanaiy

Flowe Aaie [TPEFRFEFT)

Py 3, Alweeler A oraionpy 31 4 difierem T-PEFRFEFR pestemiages. s T-FEFEPERR
EHITETREE LN aveniar wshibiy inoresaa
I=Irapratiar. E-Espitrscn
TEtiial Eapa reon and abveckan calipst IeDete
iy ’

o, on | i
wxpintion changsd Quanifcsiion of shesclar 1iabilty ithowy n TFEMFITR percentage
incosiries, The lwealar | E change deoeset trasindreasiag dweele sabiby,

-
oy

k3
%

o

o
I o
T i

RESULTS

T-PEFRFEFR of 75% had the keast aveolar volums change at
expirrtion [10:0%) while T-PEFRFEFR of 1078, 5% and 50% had a
progressiely greater akeolar volume change and callipse 2t
expiraticre 54 5%, 36 4%, ard 194% reipectroely {po0000 v T-
PEFR 755 (Fig 51

Fig B, Inyep i felds of opiation
it 3l & T Loww semeneg s (T-FEFRPEFAL Wiveoliweie oidlined
brelicaai and i callecites ams was caloabisd by digilalinsgs
anabyii aLs perceniage al the Sotal v arsa in tha dama.

CONCLUSIONS

The use of &PRY a5 a sirategy far the trestment or preverlicn of
ALVARDS i fomingent on the appropriste method of
application. Ore lizy aspect of APV & optimizing the T Low ta
control expiratory gas flow to minimize akeolar walume
changeicollagse and martain slvealss sabiliy These data
canfirm that a TPEFR:PEFR of 75% o necessary 10 achiew
ahreclar stability ared that a T-PEFRPEFR <75% may lead o
akieolar collapse and lung dersonsdtment in acute lung injury
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100%0.10=10 100*0.25=25 100*0.50=50 100*0.75=75
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session C45 - CRITICAL CARE CASE REPORTS: MECHANICAL WVENTILATION FROM NIV
TO ECMO

P712 - Rapid Liberation from Extracorporeal
Membrane Oxygenation (ECMO) Using Time
Controlled Adaptive Ventilation (TCAV) Method

May 12, 2020, 11:15 AM - 1:00 PM 9 PEMMSYLVANIA CONYVENTICON CENTER, Hall D-E
(200 Level), Area E

Participant
H. M. Al-khalisy', G. TrikhaZ, |. Amzuta?, R. Modi?, P. Masuta!, M. Kellisch® H. Ramcharran?, ). satalin®, s. Blaird, H.
Alashs P, Andrews®, G, Mleman?, M, Habash(,
TDivision of Pulmonary, Sleep and Critical Care Medicine, SUNY Upstate Medical University, Syracuse, NY, United 5tates,
ISUNY Upstate Medical University, Syracuse, NY, United States, 3sUNY Upstate Medical University, Fayetteville, NY,
United States, *Department of Surgery, SUNY Upstate Medical University, Syracuse, NY, United States, SDepartment of
Cardiovascular Perfusion, SUNY Upstate Medical University, Syracuse, NY, United States, SUniversity of Maryland Schoal
of Medicine - R. Adams Cowley Shock Trauma Center, Baltimore, MD, United States, "surgery, Upstate Medica
University, Syracuse, MY, United States.

Case Presentation:

A 35-year-old man with respiratory failure required Coronary Artery Bypass Grafting and Mitral
Valve repair, which led to ARDS. Initial ventilator management utilized lung protective
strategies including LVt and Lung Rest using pressure-control assist-control ventilation (PC-
AC)V.,

However, refractory hypoxemia and acidosis led to a cardiorespiratory arrest and Veno-
Venous ECMO was initiated. Day-30 of ECMO and Day-36 of LVt and PC-AC, the patient was
transitioned to TCAV and liberated from ECMO and full vent support on Day-11 of TCAV.




ECMO Day 15
PC-AC Day 21

pH: T7.36 po,: 59
pCO,: 47 PaO,FiO,: 196

ECMO Day 32
TCAV Day 2

L]

pH: 7.43 pO,: 110
pCO,: 36 PaO,/FiO,: 275

ECMO Day 30
PC-AC Day 36

Conclusion:

ECMO Day 41
TCAV Day 11

PCO,: 44 PaO,FiO,: 414

Using TCAV to ope
lung early would b
the management o
ARDS criteria on E
strategy of ‘Collapse
‘Open Lung Rest’, whic
significantly reduce morbidity and
mortality in this patient population




Why aren’t we using APRV-TCAV?




ECMO Patient

» 53 year old female involved 1n a motor vehicle collision

» < 24 hours patient received 14+ liters of fluid and blo



Ventilator Assessment

PC-APRV
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What is the right dose of APRV?

10/0.5
10/0.5

10/0.35




APRYV Used to Keep the Lungs Open 1n

ECMO

UVA 1s using APRV-TCAV 1n all their Pedia
ECMO patients to keep the lungs open

Ryan Sharkey MS, RRT-ACCS

Pediatric Respiratory Supervisor
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THE USE OF AIRYIAY PRESSURE RELEASE VENTILATION (APRV) PREVENTS THE NEED FOR

EXTRACORPOREAL MENBRANE OXYGENATION (ECNID) IN A TRAUIA PATIENT
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Uksa of Airway Fressuro Relasa Wenclation |APRV) a8 2 Roscus Modo from

High Fregusncy Oscillalery Vemtilation (HFODV)
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Admission Day 1 - ARDSnet

Day 4 - HFOV Day 5 - APRV for 12 hours Day 11 - CPAP

ADMISSION I DAY 4 DAYS 8 DAYS 2 DAYS EXTUBATED

3/16/2012 P 3,28/2012
ARDSnet —HFOV—/+— APRYV —-CPAP




Ventilator Mode

FiO2

Ventilator Settings

Plateau Airway Pressure

Mean Airway Pressure

P/F Ratio

ABG

Adjunctive Therapies

Chest X-Ray

Heart Rate

Blood Pressure

DAY 1
CMV

1NN/

Rate 30
Vt 380 ml
PEEP 24 cmH20

39

30
53

7.13/75/53/25/-6
Sp02 74%

Nitric Oxide

Near complete opacification of right
hemithorax; worsening diffuse bilateral
infiltrates

99

115/75

DAY 4
HFOV

1NN/,

Hz-7
Amplitude 90

N/A

37
59

7.29/83/59/40/12 SpO2
84%

Nitric Oxide
Prone Positioning

Complete atelectasis of
right upper lobe; patchy
infiltrates

99

105/78

DAY 5
APRV

BENo/

P High 35 cmH20

P Low 0 cmH20

T High 6.0

T Low O

¥ |

2 [
2« A 2

100%

None

Lung bases clear;
significant improvement
with no pleural effusion

95

131/80




SUMMARY

» Benefits of APRV

» Same amount of Plateau Pressure from previo
creates higher mean airway pressure

» Using Long Inspiratory Time to help recruitmen

» Personalizing the T Low setting to the patient




| HAVE TRIED 99 TIMES
AND HAVE FAILED,
BUT ON THE 1OOTH TIME
CAME SUCCESS.

www.quotecanyon.com

- Albert Einstein -

More Research




www.aprvnetwork.org

 COVID-19 (5ARS-CoV-2) - APRV Rescue Stratesy Guidelnes 20208
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THANK YOU!

Maria.madden@som.umaryland.edu




