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Ventilation in France

* >9 millions people ventilated per year In
France
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What is SImVA

«A tool fo feach, frain and improve knowledge
on mechanical ventilation
from baseline fo expert levels)
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SImVA Background

®* The synergy of 2 experts

® | clinical expert in Mechanical Ventilation (Bordeaux Hospital,
France)
® | expert in mathematics (Bordeaux University, Liryc Instifute)

*? vears of development

UNITED STATES
PATENT AND TRADEMARK OFFICE

*? patents & Copyright on SIMVa ap s
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SIMVA Principles

Patient
model

Conftrol of Breathing

Normal

Spontaneous
breathing
Adapftive effort
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Simulators
functionalities
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ECMO criteria for influenza A (H1N1)-
associated ARDS: role of transpulmonary [ f@|al5{010]Iaal0]al®[4";
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Reduction of patient-ventilator asynchrony

by reducing tidal volume during
pressure-support ventilation
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Per operative ventilation

Improve Study
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Daily titration of neurally adjusted ventilatory
assist using the diaphragm electrical activity N AV A
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Bedside Adjustment of Proportional Assist Ventilation
to Target a Predefined Range of Respiratory Effort
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Introduction

During educational process, trainees apply their knowledge to treat patient in intensive care before achieving full clinical competency. Moreover, advances in
knowledge regarding mechanical ventilation in particular lung protective ventilation and asynchronies have been shown to be associated with mortality. For these

reasons we developed a simulator of controlled and spontaneous artificial ventilation (SimVA) and virtual breathing patients. Mathematical model resolved
differential equations of chest and lung movements according to inspiratory effort or not in order to match with a clinical database. The aim of this study was to
compare two teaching modalities on mechanical ventilation: traditional lectures versus virtual simulation.

Method

This randomized controlled study involved 54 residents. One group of 23 participants attended the same didactic lecture on mechanical ventilation {3 hours)
whereas the other 28 were in the simulator group (3 hours). Performance was measured using a pre and post-test evaluation of knowledge on respiratory settings
and pressure flow time curves monitoring. A retention test was done at 3 months (The same questioner was used for pre, post and retention test). Comparison was
individual in each group (ANOVA, multiple comparison) and between groups (Mann-Whitney), p<0,05 was considered significant.

= T

54 residents
randomisation

10+

Reéults

Test score

Baseline knowledge was not different between groups; post-test was significantly
improved in both groups (figure) but was significantly higher in the simulator group.
Retention test was only significantly different from the pre-test in the simulator group.
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Discussion

A computer-based simulation with a modelisation of controlled and spontaneous mechanical ventilation has the potential to improve knowledge and skills in
ventilator settings in comparison to traditional didactic lectures.
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SIMVA Learning Program

Sessions Contents =
Step 1 Monitoring of respiratory mechanics at the bedside: Basics Vertiain Sriion vi Simia
Step 2 Setting the ventilator in different ventilation modes: pressure o s

controlled and volume controlled ventilation

Step 3 Monitoring of respiratory mechanics at the bedside: Advance
Step 4 Ventilating passively a patient with obstructive lung disease
Step 5 Protective ventilation, alveolar recruitment, methods of selecting

PEEP based on lung mechanics.

Step 6 Monitoring of patient-ventilator interaction during spontaneous
breathing at the bedside
Step 7 Effort adapted modes: Proportional assisted ventilation PAV+ and

Neurally Adjusted Ventilatory Assist NAVA
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Education through congresses, conferences,
presentations, symposiums, seminars,
webinars, continuous training programs,
simulation centers meetings and

workshops.

Training relating to the medical or
paramedical field

Pr Laurent Brochard
Scientific board
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Simulation immersive

[\/entilation du SDRA\
du BPCO ou au bloc Hémodynamiqu
PEEP

Recrutement
VSAI

@synchronies

Mannequin

Ventilateur

Salle des commandes simulation immersion ventilation artificielle

Plateforme de simulation SImBA du CHU et de 'université de Bordeaux
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Debriefing
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helping save lives

Plateforme de simulation SImBA-S du CHU et de l'université de Bordeaux
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iPhone

Ouvrez le Mac App Store pour acheter et télécharger des apps.
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== At the and of normal expiration all forces are
ottt ] equal {mapl and expi) 5o there no flow and Palys
= Paws Patm I there no external PEEP (PEEPe) on

the ventilator settings. The lung volume in that
situation is the functional residual capacity (FRC)
Intrinsic PEEP (PEER) is the consequence of gas
wapping (Incomplets explration) At the and of
axpaation, the volume in the lung (s above FRC,
wxprratory flaw is not 2ero when msulfation stans
and alvaolar pressure [Palv] st the end of
expiration i >0 or »PEEPy. the diference is PEER
At the end of expiration with an occlusion : Paw
=Palv = PEEPtot and

PEEPtot = PEEPe + PEEPI

Without flow with an end inspiratory occkimon of
the clircunt {inacle the ventilator) all pressires will
be the same between alveol, sirways, endo

racheal tube and the ventdator. Flow = 0 3o with

anocclusion PawsPirePalve=Ppl=Pplat

Heve this screen iustrates that Paw and Palv are
equal only duving occlusions: at the ead of
insplration it /s Polal. at the end of expiration it is
CEE oL

Typecal screen under VAC {volume controlled
made with constant square flow) This is the basic
montanng ol mechanical ventilation with Pralat
Epeak doviag Pressute, VI absalute and V1
natalised to predicted body weight, llow
menute ventilation and compliance ol the

This screen Mustrates gas trapping with PEEP
Assessmant, you have 1o do an end eapistory
pause on the veattator (specific button) | flow=0
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W PaO2/FiO2 < 200
1FPF w200 with a PEEP between 510 emMH20

You can try the EXPRESS protocol (Mercat et al,
JAMA 2008):

VT s fied at & miZkg PBW, PEEP is titrated unid
Pplat u betweon 28-30 cmH20 without

haamodynamic impairmant. This protocol will take
Into account the patient respiratory mechanic, the
lower the ¢ ompliance of the respiratory system
the lower the PEEP Mareover, if PEEP unpraves
compliance you will titrate more PEEP. To assess
PEEP afficiency you can messure the R/ ratio

Video Tutorlal of the Express protecol

Heve this screen Mustrates the PEEP titration
necording to the EXPRESS protoco). Because of
hypaxemia FIO2 (s higher up 1o 85% and PEEP is
incroased (with steps of 2-5 crn20) until Pplat is
between 28 and 30 conM2O

You can also use the FIQ2 - PEEP tables. ths
protacol will give you the amount PEEP for & given
FiO2. This protocol will not take Into account
indivedual patient's respiratory mechanic, however
you have to lerit titration for Plat<30 em#20
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SimVA App*

; g " ; ; g : ; : Username or Email
Healthcare simulation is an innovative method to improve safety within patient’s care. Our field of interest in

simulation is Mechanical Ventilation management in daily practice, for everyone in charge of ventilated patients.
Password
The reason is that millions of patients are ventilated artificially every year in critical care unit, in operating rooms

or at home. Experimental and clinical research have demonstrated that improper artificial ventilation settings are
responsible for morbidity and mortality. m Forgot? Register

The goal of SimVA is to reduce it through training.

We created a tool in order to train everyone involved in mechanical ventilation and improve Patient Ventilator
Interaction in various respiratory functions (normal, ARDS, COPD...) under controlled modes, pressure support or
proportional assist modes. We developed many physiological monitoring tools with an educational point of view,
driving and alveolar pressures, end expiratory lung volume, Diaphragm Electrical Activity, muscular inspiratory and
trans pulmonary pressures, pressure volume curves...

‘ﬁ . simvasimulator

This tool is a virtual simulator called SimVA, it is a tablet with a software and a learning program with video
tutorials from basic to advance level.

Our statement is that mechanical ventilation can be tough through an easier safe unique innovative and
interactive way, for everyone from basics to advance levels.

All (3,600) | Administrator (3) | Contributor (1) | Subscriber (3,596) | Not Exported (3580) Search Users

Bulk Actions §  Apply Changeroleto.. § Change 3,600items « ( 1 of180 > »



http://www.sim-va.com
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simvasimulator

74 publications 518 abonnés 52 abonnements

SimVA & iVentilate

With SimVA we created iVentilate an App for patient-ventilator interaction.Improve
your skills and knowledge on ventilation or Teach ! Website :

WwWw.sim-va.com
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The audience:
Physicians, Nurses,

Paramedics,
{operating room,
Intensive Care Unit,
Emergency Room...),

Driving Pressure {DP) can be assessed during spontaneous
ventilation under PSV: it needs measurements of Eplat and
Crs:

DP=VTE/Crs

Itis important to understand that a VT of &-7 mLkg-1
under PSV s not always a protective ventilation even if Paw is
low at 10 emHz0. It depends on Cs. For example an ARDS

with Crs <20 ml/cmHz0 will often have a DP > 15 cmH:0
even with a low VT of 6 ml/kg PBW.

Industry...

Training on Mechanical Ventilation -
1) We created SimVA a simulator of MV ::‘::;_:"w
Basis: VAC, PAC,
PSV and specific
monitoring, NIV.

iVentilate -

Hadrien Roze
Dusgred s iFad

2) An application iVentilate with all the protocols and
monitoring

3) A Simulation room of ICU for MV treatment (ARDS COPD Experts:
PSV..c) PAV+

iVentilate

Roze Medical

All pathologies
ARDS, pulmonary
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HOME ARDS PROTOCOLS IVENTILATE APP | SIMVAAPP* ~ " PUBLICATIONS v ABOUTUS NEWS ACCOUNT

SimVA App*

Username or Email

Healthcare simulation is an innovative method to improve safety within patient’s care. Our field of interest in

simulation is Mechanical Ventilation management in daily practice, for everyone in charge of ventilated patients.

Password
The reason is that millions of patients are ventilated artificially every year in critical care unit, in operating rooms

or at home. Experimental and clinical research have demonstrated that improper artificial ventilation settings are

responsible for morbidity and mortality. m Forgot? Register

The goal of SimVA is to reduce it through training.

We created a tool in order to train everyone involved in mechanical ventilation and improve Patient Ventilator
Interaction in various respiratory functions (normal, ARDS, COPD...) under controlled modes, pressure support or
proportional assist modes. We developed many physiological monitoring tools with an educational point of view,
driving and alveolar pressures, end expiratory lung volume, Diaphragm Electrical Activity, muscular inspiratory and
trans pulmonary pressures, pressure volume curves...

nﬁ' . simvasimulator

This tool is a virtual simulator called SimVA, it is a tablet with a software and a learning program with video
tutorials from basic to advance level.

Our statement is that mechanical ventilation can be tough through an easier safe unique innovative and
interactive way, for everyone from basics to advance levels.

Visit our
website
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