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OUTLINE
1. Control of breathing 101

2. Determinants of respiratory drive and effort (+caveats)

3. Monitoring respiratory drive and effort at the bedside through 
an end-expiratory occlusion

1. P0.1

2. Pocc



CONTROL OF BREATHING 101



Output of the respiratory 
centers in the brainstem that 

control the magnitude/intensity 
of

RESPIRATORY DRIVE

INSPIRATORY EFFORT

CAVEATS:
1. Control of drive ≠ control of rate
2. Determinants of respiratory drive 

also determine the magnitude of 
effort

3. Respiratory muscle weakness is 
common in the ICU (~60%): high 
respiratory drive and low effort

CONTROL OF BREATHING 101
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CONTROL OF BREATHING 102… further reading



DETERMINANTS OF RESPIRATORY DRIVE AND EFFORT
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DETERMINANTS OF RESPIRATORY DRIVE AND EFFORT

Mauri T, et al, Anesthesiology 2016

Dianti J, et al, Crit Care 2022

HIGHER CO2 REMOVAL
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High PaO2 decreases susceptibility of the chemoreceptors 
and blunt CO2 response 

HIGH INT LOW HIGH
SatO2 95-100% 90-95% 95-100%85-90%
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HYPEROXEMIA
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LUNG PARENCHYMA AND CHEST WALL – Respiratory mechanics



TIME AFTER 
THE INJECTOIN

TIME AFTER 
THE INJECTOIN

NOCICEPTORS ARE ACUTELY 
STIMULATED DURING 
ACUTE LUNG INJURY

(oleic acid)

MECHANORECEPTOR RESPONSE TO HIGHER PRESSURE IS 
BLUNTED IN ACUTE LUNG INJURY

Lin S, et al Exp Physiol2007

LUNG PARENCHYMA AND CHEST WALL – Neural receptors

INFLAMMATION INFLATION



AGITATION

Sztrymf et al. Critical Care 2010

LOXAPINE TO 
TREAT AGITATION
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Suprapontine stimuli / Systemic inflammation

RESPIRATORY DRIVE 
INCREASES WITH INFLAMMATION

Preas H, et al, AJRCCM 2001

IBUPROFEN TO 
TREAT INFLAMMATION
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Effects of sedative agents and opioids on respiratory drive is 
not homogeneous

Costa R, et al (2017) 
Resp Phys and Neurobiol

OPIOIDS DECREASE RESPIRATORY RATE PRIMARILY

Remifentanil infusion rate
(ug/kg/min)



Marini, JJ et al. Chest 1985
Dianti, J et al. Crit Care 2022 

other VENTILATOR SETTINGS

HIGHER PEAK FLOW 
IF HIGH DEMANDS

HIGH PEEP
 IF LUNG RECRUITMENT



MONITORING OF RESPIRATORY DRIVE AND EFFORT



ZERO FLOW

END-EXPIRATORY OCCLUSION
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< 1.1
Sensitivity 100%
Specificity 92%

> 3.5 – 4.0
Sensitivity 80 - 100%
Specificity 77 - 92%

LOW EFFORT HIGH EFFORT

*

*
100msec

P0.1
P0.1

P0.1 P0.1



Peso 
(cmH2O)

Paw
(cmH2O)

Pocc

Pmus

predicted

𝚫PLdyn

predicted

rtmaven.com

𝚫Peso

predictedx 2/3

Pocc

Pmus (it depends) 
5 – 15 cmH2O 

𝚫PLdyn (it depends) 
< 23 cmH2O 



Dianti, et al. Lancet Resp Med 2018

P0.1 DRIVE Pocc EFFORT

PF > 150 
mmHg

PF < 150 
mmHg

PF > 150 
mmHg

PF < 150 
mmHg

P0.1 and Pocc associated with clinical outcomes

R
EL

A
TI

V
E 

H
A

ZA
R

D
 O

F 
B

EI
N

G
 

D
IS

C
H

A
R

G
E 

A
LI

V
E 

FR
O

M
 IC

U

G
O

O
D

B
A

D

HighHigh LowLow



Summary
• Drive is the output of the respiratory centers controlling the magnitude of inspiratory effort

• Determinants of drive determine magnitude of effort 

• Severe respiratory muscle weakness: high drive coexists and low effort

• Determinants of respiratory drive:
• PaCO2

• PaO2

• Lung/chest wall: mechanics / inflammation / inflation

• Suprapontine stimuli / Systemic inflammation
• Drugs (opiods vs GABA)

• Ventilator settings: support / flow rate / PEEP

• Understanding determinants can help modulate drive and effort

• Monitoring drive and effort at the bedside:
• P0.1
• Pocc



QUESTIONS

Thank you 
for your attention…

irene.telias@uhn.ca
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