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Pharmacological basis of halogenated agents

• Liquid at room pressure and temperature. 

• Must be transformed into breathable vapor by vaporizers, 

depending on their boiling temperatures

• Pulmonary elimination and low level of hepatic 

metabolism

• Very low plasma solubility → rapid onset and offset of 

action and low individual varation 



Pharmacological basis of halogenated agents

• Fast-onset (1–2 min) and fast-offset (4– 7 min) drugs that induce a dose-

dependent reduction in respiratory drive and allow light-to-deep sedation 

targets.

• End-tidal gas fractions are good surrogates of cerebral concentrations of the 

drugs (usual range of 0.2–1.4%) 
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Halogenated agents in the ICU 

✓ Dead space 50mL

✓ Heat and Moisture Exchanger

✓ Change every 24h (ANACONDA-ACD) or 7days (MIRUS)



Halogenated agents in ICU 

✓ Dead space 50mL

✓ Heat and Moisture Exchanger

✓ Change every 24h (ANACONDA-ACD) or 7days (MIRUS)

Isoflurane : 2–7 mL/h → End tidal fraction :0.2– 0.7%

Sevoflurane : 4–10 mL/h → 0.5–1.4%



• Phase 3

• 24 adult ICUs

• Randomized, controlled 

• open-label non-inferiority 

• Up to 54 h of isoflurane vs propofol



Day 1 Day 2





Rationale for inhaled 

anesthetics on ECMO ?  
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Cardiac and 

hemodynamic benefits
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Cardiac and 

hemodynamic benefits



47 patients, sedation D1-D4

Cardiac and 

hemodynamic benefits



2012
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Specific data on ECMO…  









Supplementary Table 3. Mechanical ventilation and main ECMO settings

D0 D1 D3

Variable Mean ± SD
Coeff

(95%CI)
Mean ± SD

Coeff

(95%CI)
p Mean ± SD

Coeff

(95%CI)
p

Tidal volume 

(ml)
273 ± 123 RC 292 ± 143

24.6

(-5.7; 54.9)
0.11 303 ± 140

34.9

(4.1; 65.7)
0.03

PEEP 

(cmH2O)
11 ± 3 RC 10 ± 2

- 0.8

(-1.2; -0.34)
0.00 10 ± 2

- 0.6

(-1.08; -0.13)
0.01

RR 

(bpm)
15 ± 5 RC 15 ± 5

0.94

(-0.42; 2.3)
0.17 16 ± 5

1.2

(-0.18; 2.57)
0.09

DP 

(cmH20)
11 ± 4 RC 11 ± 4

0.11

(-0.83; 1.06)
0.81 12 ± 4

0.57

(-0.4; 1.54)
0.24

ECMO flow 

(lpm)
3.7 ± 0.55 RC 3.6 ± 0.65

-0.07

(-0.27; 0.12)
0.46 3.6 ± 0.8

-0.15

(-0.53; 0.04)
0.12

FGF 

(lpm)
5 ± 1.9 RC 5.2 ± 1.9

0.24

(-0.26; 0.76)
0.95 5.2 ± 2.5

0.19

(-0.32; 0.72)
0.74

paO2/FiO2 

(mmHg)
136 ± 70 RC 147 ± 72

12.14

(-3.4; 27.6)
0.12 152 ± 77

15.7

(-0.02; 31.4)
0.05

paCO2

(mmHg)
51.4 ± 12.4 RC 49.8 ± 9.4

-1.8

(-4.5; 0.9)
0.19 49.6 ± 9.5

-1.4

(-4.1; 1.34)
0.32





• Severe ARDS on VV ECMO

• COVID 19

• Difficult with IV sedation

• MinVent : 0.5L/min



Conclusion

 Inhaled anesthetics is a valuable alternative to IV sedation 

 Fast onset-offset drugs, shorter awake time

 Easy to manage without significant adverse events

 Important rationale for using Inhaled anesthetics on ECMO 

 Further studies, including RCT, are needed 
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