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Is 4-8ml per kg still relevant
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1.Understanding the role of Driving Pressure

2.How to measure driving pressure in    
spontaneously breathing patients

Is Plateau Pressure – Total PEEP the only way?

Objectives 

https://link.springer.com/epdf/10.1007/s00134-024-07440-
5?sharing_token=cAPQ6ESjTeycVDzwtCVZrPe4RwlQNchNByi7wbcMAY7L4weQ2pX8XapptiMRpK-
NDKpLw4_qDt0XKDOFxMAHQauwvxg__RagvtkbK6kyVNRXqEQkcV3ghnUW-qbcnDR-
EXeJmy7Oq2F3H_MkJdYUE_8S6aAp5LVYfUCx3AfkRZw%3D

https://ccforum.biomedcentral.com/articles/10.1186/s13054-023-04591-7

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6639048/

https://rc.rcjournal.com/content/64/8/1017

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7280884/

https://www.wjgnet.com/2220-3141/full/v13/i1/88385.htm

https://onlinelibrary.wiley.com/doi/10.1155/2022/6236438

Articles: Guiding Ventilation with Driving Pressure  
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ARDSnet

Pre ARMA: VT range 10-15ml/kg leading to stretch induced lung injury

ARMA: Compared 6 to12ml/kg VT with plateaus < 30 mmHg 

A prospective study on patients with acute lung injury and the acute 

respiratory distress syndrome, showing a lower tidal volume strategy results in 

decreased mortality and increases the number of days without ventilator use.

Basically ARDS is a bilateral inflammatory process that is associated with hypoxemia. 

Is all hypoxemia ARDS? No

A right middle lobe infiltrate with a high shunt fraction

A mucus plug or atelectasis that is then causing hypoxemia.

Cardiac: Shunts in the heart that can make you hypoxemic that are not related to the lungs. 

Normal CXR with hypoxemia? Maybe its Cardiac 

What is ARDS?
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ARDS Criteria 

Managing ARDS

Should we prone first? 

OR

Should we start a 

pulmonary vasodilator 

first?
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Blankets are for Naps NOT Mechanical Ventilation 

Mechanical Ventilation is an Individualized Approach 

PReVent Trial

Current international guidelines recommend using low tidal volumes (<6-8 ml/kg) during mechanical 
ventilation of patients with ARDS to reduce the number of ventilator-free and alive days at day 28

It is less certain whether tidal volume restriction benefits patients without ARDS as the population of 
ventilated non ARDS patients are many times larger than ARDS patients which were excluded from 
ARDS trials

Lower tidal volumes could also lead to greater patient- ventilator asynchrony, higher sedation 
requirements, and prolonged duration of mechanical ventilation
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Asynchrony Variables: Flow, Volume, Pressure and Time 

More Variables  = Increased Asynchrony 

Lungs become smaller, not stiffer.

Is 4-8ml/kg IBW appropriate for the Functional Lung?

Release of inflammatory mediators lead to lung inflammation 
and cause injury to other organs.

Functional lung size is different than anatomical lung size: 
Aerated alveoli contribute to ventilation  

Preventing Trauma of the Functioning Lung 

Driving pressure would be lowest when the PEEP maintains alveoli 

at the functional residual capacity at the end of expiration and 

VT expands the lungs within the ‘functional lung size’

This warrants an important question!

11

12



8/31/2024

7

Functional lung size is different than Anatomical lung size

The Importance of the CXR

Driving Pressure >15cmH20

Plateau Pressure >30cmH20

Decrease  VT

Driving Pressure >15cmH20

Plateau Pressure >30cmH20

Increase PEEP
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Keeping Airway pressures Safe 

Plateau Pressure 

Driving Pressure 

To minimize ventilator-induced lung injury in patients with ARDS, the proportion of 

lung available for ventilation is markedly decreased, which is reflected by lower 

respiratory-system compliance (CRS). Therefore normalizing VT to CRS indicating 

the “functional” size of the lung would provide a better predictor of outcomes in 

patients with ARDS utilizing driving pressure (ΔP=VT /CRS) than VT alone. The 

aerated lung in a patient with ARDS is not “stiff” but is small. we hypothesized 

that the functional lung size during disease is better quantified by CRS than by 

predicted body weight.

Driving Pressure: Titrate PEEP or VT?

Plateau 26.6

Minus 

Total PEEP 14.4

Equals

Driving Pressure  

12.2
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What is Driving Pressure? 

Passive

Passive/Active Can we estimate a

Safe VT?

Vte 500ml

Cstat 50ml

500/50 = DP 10

Cstat x Desired Driving Pressure 

=

Cstat x Desired  Driving Pressure

50ml x 15cmH20

= Vt 750ml

32ml x 15cmH20

= Vt 480ml

15ml x 15cmH20

= Vt 225ml

Vte 800ml

Cstat 32ml

800/32 = DP 25

Vte 300ml

Cstat 15ml

300/15 = DP 20

Current Driving Pressure 
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Cstat = 1 Driving Pressure (A Very Important Number to Assess/Trend)  

VT 500ml and Cstat 50ml

500/50 = Driving Pressure 10

Cstat 50 x DP 10 = VT 500ml

Driving Pressure 1 = 50ml

Driving Pressure 2 = 100ml

Driving Pressure 3 = 150ml

Driving Pressure 4 = 200ml

Driving Pressure 5 = 250ml

Driving Pressure 6 = 300ml

Driving Pressure 7 = 350ml

Driving Pressure 8 = 400ml

Driving Pressure 9 = 450ml

Driving Pressure 10 = 500ml

Are We Delivering the Safest VT?

Clinicians should not regard ventilation with a VT of 6 ml/kg of IBW as adequately lung protective 

when driving pressure remains elevated. 

It is important to note that many patients with high Ers randomized to a lower-VT strategy were 

ventilated with a VT of 4–5 ml/kg in the clinical trials included in this analysis. 

Lowering VT below 6 ml/kg when driving pressure remains higher than 15 cm H2O, appreciating 

that a very low VT might be achieved by increases in the respiratory rate .

The mortality benefit of ventilation with lower Vt in ARDS varies according to elastance, 

suggesting that lung-protective ventilation strategies should primarily target driving 

pressure rather than Vt.
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Driving Pressure 

Vte/Cstat

199/6.5

= DP 30.6

Estimated Plateau Pressure

DP + PEEP

30.6 + 5

= Plateau 35.6

Safe VT (related to CXR)

Cstat x Desired Driving Pressure 

6.5 x 15

= VT 97.5ml

Calculating Airway Pressures 

Driving Pressure 

Vte/Cstat

360/18.5

= DP 19.45

Estimated Plateau Pressure

DP + PEEP

19.45 + 22

= Plateau 41.45

Safe VT (related to CXR)

Cstat x Desired Driving Pressure 

18.5 x 15 

= VT 277ml

Calculating Airway Pressures 
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Driving Pressure 

Vte/Cstat

173/7.2

= DP 24

Estimated Plateau Pressure

DP + PEEP

24 + 14

= Plateau 38

Safe VT (related to CXR)

Cstat x Desired Driving Pressure 

7.2 x 15 

= VT 108ml

Calculating Airway Pressures 

Driving Pressure 

Vte/Cstat

423/38.7

= DP 10.9

Estimated Plateau Pressure

DP + PEEP

10.9 + 14

= Plateau 24.9

Safe VT (related to CXR)

Cstat x Desired Driving Pressure 

38.7 x 15 

= VT 580ml

Calculating Airway Pressures 
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Driving Pressure 

Vte/Cstat

411/21.8

= DP 18.8

Estimated Plateau Pressure

DP + PEEP

18.8 + 17

= Plateau 35.8

Safe VT (related to CXR)

Cstat x Desired Driving Pressure 

21.8 x 15 

= VT 327ml

Calculating Airway Pressures 

Calculating Airway Pressures 

Driving Pressure 

Vte/Cstat

197/6.3

= DP 31.2

Estimated Plateau Pressure

DP + PEEP

31.2 + 14

= Plateau 45.2

Safe VT (related to CXR)

Cstat x Desired Driving Pressure 

6.3 x 15

= VT 94.5ml
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Calculating Airway Pressures 

Driving Pressure 

Vte/Cstat

163/7.3

= DP 22.3

Estimated Plateau Pressure

DP + PEEP

22.3 + 14

= Plateau 36.3

Safe VT (related to CXR)

Cstat x Desired Driving Pressure 

7.3 x 15 

= VT 109.5ml

Calculating Airway Pressures 

Driving Pressure 

Vte/Cstat

392/60.7

= DP 6.45

Estimated Plateau Pressure

DP + PEEP

6.45 + 5

= Plateau 11.45

Safe VT (related to CXR)

Cstat x Desired Driving Pressure 

60.7 x 15 

= VT 910ml
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Calculating Airway Pressures 

Driving Pressure 

Vte/Cstat

298/21.7

= DP 13.7

Estimated Plateau Pressure

DP + PEEP

13.7 + 15

= Plateau 28.7

Safe VT (related to CXR)

Cstat x Desired Driving Pressure 

21.7 x 15  

= VT 325.5ml

Spontaneous Breathing Driving Pressure

Patient-ventilator asynchrony has been a concern and is observed in almost all 

spontaneous modes of ventilation. Patients with high level of asynchrony require a 

longer duration of mechanical ventilation (MV), higher incidence of tracheostomy, 
weaning failure, longer ICU, and hospital stay.
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Calculating Airway Pressures 

Driving Pressure 

Vte/Cstat

109/5.7

= DP 19.1

Estimated Plateau Pressure

DP + PEEP

19.1 + 5

= Plateau 24.1

Safe VT (related to CXR)

Cstat x Desired Driving Pressure 

5.7 x 15 

= VT 85.5ml

Should we use the ml/kg IBW or should we set the Vt based on Driving Pressure ?

We need to start somewhere and then set Vt/PEEP based on the CXR and Driving pressure?

Summary 
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