Finding the Perfect Tidal Volume: 6-8 ml/kg for All or > 8 ml/kg in
Those without ARDS
Panel Discussion with:
Skyler Lentz, MD and Tara Privee, RRT
Katelin Morrisette, MD and Mike Marciel, RRT
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More dyssynchrony in low tidal volume group as compared to 9
ml/kg in VC mode.

Adaptive mode less dyssychrony at set low tidal volume - allowed
larger tidal volume.



Original Investigation | Caring for the Critically Il Patient
November 13, 2018

Effect of a Low vs Intermediate Tidal
Volume Strategy on Ventilator-Free Days
in Intensive Care Unit Patients Without
ARDS

A Randomized Clinical Trial

Writing Group for the PReVENT Investigators

Article Information

JAMA. 2018;320(18):1872-1880. doi:10.1001/jama.2018.14280



6 ml/kg
VS

10 mU/kg
(plateau pressure <25 cm H20)

In those without ARDS




Driving Pressure

Low tidal volume 10 cm H20
Intermediate tidal volume 14 cm H20
Plateau Pressure
Low tidal volume 18-20 cm H20
Intermediate tidal volume 20-22 cm H20
Respiratory Rate

Low tidal volume 25-30/min
Intermediate tidal volume 15-18/min



No difference!

Ventilator free days
Mortality
Development of ARDS
Pneumothorax



Are there any patients that > 8 ml/kg may be
better?
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Protective:
6 ml/kg PBW PEEP 8 cm H,O

VS

Conventional:
= 8 ml/kg PBW PEEP 4 cm H,O



Tidal Volume
6.6 ml/kg vs 8.5 ml/kg PBW

Driving pressure
8.5cmH,0Ovs 10.5cm H,0O

Respiratory Rate
21/minvs 15/min

PaCO,
38.4-39.8 mm Hg vs 36.4-37.5 mm Hg




Outcomes in 200 patients

Protective vs. Conventional
Mortality 28 days 28.9% vs 15.1%
Vent Dependency at 28 days 42.3% vs 2/.9%

ARDS at 28 days 30.8% vs 22.1% * (p 0.179)



Pro Conclusion

Higher Vt probably causes less dyssynchrony
10 ml/kg PBW safe in those without ARDS

Preliminary data supports higher Vt in brain injured without ARDS



6-8ml/kg Team



1994

¢ the syndrome must present acutely

* hypoxemia, measured as PaO2/FIO2 ratio <200 (the ratio is >450 in
healthy persons)

* bilateral infiltrates on chest radiograph

* cannot be due to cardiac failure (elevated left atrial pressure), as
evidenced by either clinical examination ora PCWP >18 cm H20

2012- Berlin

e Defines “acute” to be <1 week
e Severity scoring introduced

e PEEP requirement for Pa/FiO2
measurements

2023

e Modified in the post-COVID era
to allow HFNC and NIV

6ce/kgvs 12 ce/kg
1998 Amato Faster vent weaning
1994 ARDS Definition

6cc/kg vs 10ce/kg
2010
Improved outcome biomarker Determann
outcome otal
1994 ARDS definition

Meta -analysis (1994 Definition
of ARDS)

6-9cc/kg vs 9-12 cc/kg

Multiple settings (OR, MICU,
sICU)

ARDS based on 2012 Berlin
definition, natural lingual
2019 Lanspa processing, claims data
etal Linear relationship between
mortality risk and TV (but not
DP)
2012 Berin Criteria
<8ce/kg vs >8ce/kg 2024
No difference 7 day mortality, Tongyoo et Al
28 day mortality, etc
Brain injury cohort
2024 Diagnosis of ARDS per clinical team
{0l W:\:]] 6-8cc/kg vs > 8ce/kg
6-8cc/kg vs > 8cc/kg ‘

4-6cc/kgvs 10cc/kg
No difference
(non-Berlin criteria - 2012)

Using updated definitions and
including the NIV and HFNC
arms

Pragmatic design with “smart”
ventilator settings allowing >
setvolumes
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Research indicates that excessive tidal volume is recognized as
the first cause of VILI.

Use of lower Vt at the start and throughout mechanical
ventilation in healthy lungs is associated with lower risk of
developing ALI/ARDS.



Ventilation with lower tidal volumes as compared
with conventional tidal volumes for patients

without acute lung injury: a preventive randomized
controlled trial

Determann et al. Critical Care 2010, 14:R1

Methods

Compared tidal volumes of 10 ml versus 6 ml/kg of PBW in patients without ALI at start of MV.
Primary end point was cytokine levels in bronchoalveolar lavage fluid and plasma.

Secondary end point was development of lung injury, duration of mechanical ventilation, and mortality.



MV with 10cc tidal volumes:

Associated with sustained cytokine production.

Contributes to the development of lung injury.

MV with 6¢c tidal volumes:

The use of lower tidal volumes did not affect sedation needs or vasopressor
use.

Was not associated with altered requirements for higher PEEP or additional
FiO2.



Review Article
Low Tidal Volume Ventilation in Patients without Acute Respiratory Distress

Syndrome: A Paradigm Shift in Mechanical Ventilation

Critical Care Research and Practice
Volume 2012, Article ID 416862, 12 pages

Conclusion
There is clear evidence from large randomized trials that protective
ventilation can reduce morbidity and mortality in patients with ALI and
ARDS.

More recently, significant data has emerged suggesting that a protective
ventilation strategy in patients without ALI/ARDS may lead to a reduction in
inflammation, less organ dysfunction, and less ALlI.



Chose the right
tool for the job...

“Double cycling is uncommon
but occurs in all patients.
Periods without double cycling
alternate with periods with
clusters of double cycling. The
volume of the stacked breaths
can double the set tidal volume
in volume control-continuous
mandatory ventilation with
constant flow...”

Double Cycling During Mechanical Ventilation:

Mechanisms, and Physiologic Implications*

""" -7-Aguilar, Josefina PhD"2 Mag s PhD'%

Author Informati

Critical Care Medicine 46(9) 92, September 2018. | DOI: 1021097/ CCM.0000000000003256



Chose the right
tool for the job...

“During reverse triggering,
patient inspiratory efforts start
after the passive insufflation by
mechanical breaths...Reverse
triggering can cause breath-
stacking and loss of protective
lung ventilation when triggering
a second cycle.”

Reverse Triggering during Contr
Management

Antenor Rodrigues !, Irene Telias 23, L. Felipe Damiani %, and Laurent Brochard -2



Auto-triggering:
triggering due to
something other than
patient breath initiation
(NOT a volume problem)

Inadequate flow (NOT
the same as volume
problem)

Flow overshoot (NOT a
volume problem)

Premature cycling (NOT
the same as volume)

Delayed cycling (NOT a
volume problem)
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Fig. 1. Typical flow, airway pressure, and esophageal pressur

auto-triggering (DT-A).

e tracings of double-triggering, by the patient (DT-P), the ventilator (DT-V), and



Effect of Tidal Volume Size and Its Delivery Mode on Patient-Ventilator
Dyssynchrony

Juan B. Figueroa-Casas ! and Ricardo Montoya 2
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Conclusion slide for Mike/Katelin



Ok the patient is now double triggering on 6
ml/kg



Ok you did 10 ml/kg and the plateau is 26 cm
H,O and driving pressure is 16 cm H,O



Panel Questions



6-10 ml/kg

Monitor for Safe Pressure
Plateau <25¢€m H,0O
Driving Pressure <15cm H,O
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