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PRONE POSITIONING IN ARDS

Reduces dorsal-
ventral TPP 
difference 

Improves VQ 
mismatch

Reduces lung 
compression by 
abdominal & 

mediastinal organs

Improves drainage 
of respiratory 

secretions



ALVEOLAR RECRUITMENT

MORE HOMOGENOUS 

VENTILATION - REDUCES 

VENTILATOR INDUCED 

LUNG INJURY

IMPROVES V/Q 

MATCHING AS DORSAL 

LUNG (WHICH RECEIVES 

GREATER PERFUSION) IS 

BETTER VENTILATED





COMPLICATIONS 

• AIRWAY / LINE / DRAIN DISLODGEMENT 

• PRESSURE AREAS 

• RAISED INTRAABDOMINAL / INTRACRANIAL PRESSURE 

• FEED INTOLERANCE

• OCULAR COMPLICATIONS 

• CONTRAINDICATED IN – OPEN ABDOMEN / CHEST, SPINAL INSTABILITY 





GATTINONI, NEJM 2001

• PROSPECTIVE ITALIAN MRCT

• 304 PATIENTS WITH ARDS WITH P:F < 200 ON PEEP 5, OR P:F < 300 ON PEEP 10 

• PRONE FOR 6 HOURS / DAY FOR 10 DAYS

• NO SIG DIFFERENCE IN 10-DAY MORTALITY, ICU MORTALITY, OR 6 MONTH MORTALITY 

• IMPROVED P:F RATIO IN PRONE GROUP

• 10-DAY MORTALITY LOWER IN PRONE GROUP IN QUARTILE WITH LOWEST P:F (<88)





GUERIN, JAMA 2004

• PROSPECTIVE FRENCH MRCT

• 791 PATIENTS WITH ARDS P:F < 300 

• PRONE FOR AT LEAST 8 HOURS / DAY VS SUPINE 

• NO DIFFERENCE IN 28 DAY MORTALITY (32.4% VS 31.5%)

• LESS VENTILATOR ASSOCIATED PNEUMONIA, IMPROVED P:F RATIO IN PRONE GROUP

• MORE ETT OBSTRUCTION, SELECTIVE INTUBATION, AND PRESSURE SORES IN PRONE GROUP





PROSEVA – GUERIN ET AL, NEJM 2013 

• PROSPECTIVE FRENCH MRCT

• 26 CENTRES, EXPERIENCED IN PRONING

• 466 PATIENTS WITH SEVERE ARDS, P:F <150 (FIO2 > 0.6, PEEP > 5)  

• RANDOMISED 12-24 HOURS AFTER MV

• 16 HOUR PRONING SESSION 

• 28-DAY MORTALITY SIGNIFICANTLY LOWER IN PRONE GROUP 16% VS 32% (P<0.001)









Outcomes Prone vs Supine Risk ratio (95% CI) No. of 

Participants 

Grade of 

Evidence

Short term mortality 

(30 days)

35.7% vs 38.3% RR 0.84 (0.69-1.02) 2117 (8 studies) Low

Long term mortality 

(180 days)

42.0% vs 47.1% RR 0.86 (0.72-1.03) 2140 (8 studies) Low

Subgroup analysis: long term mortality

Severe Hypoxemia 41.5 vs 54.7% RR 0.77 (0.65-0.92) 977 (7 studies) Moderate

ARDS only subgroup 41.3% vs 48.3% RR 0.85 (0.71-1.01) 1758 (8 studies) Moderate

>16 hours prone 36.1% vs 38.6% RR 0.77 (0.61-0.99) 1005 (5 studies) Moderate

Prone <48 hrs after MV 34.3% vs 46.9% RR 0.75 (0.59-0.94) 1024 (5 studies) Moderate







NEUROMUSCULAR BLOCKADE IN ARDS

RATIONALE 

• REDUCE VENTILATOR DYSSYNCHRONY

• ALLOW ADJUSTMENT OF VT / PPLAT

• REDUCE OXYGEN CONSUMPTION

RISKS

• ICU ACQUIRED WEAKNESS

• INCREASED SEDATION REQUIREMENT 

• PTSD / POST ICU SYNDROME 





ACURASYS - PAPAZIAN ET AL, NEJM 2010

• PROSPECTIVE BLINDED FRENCH MRCT 

• 340 PATIENTS WITH SEVERE ARDS, P:F <150, ONSET WITHIN 48 HRS 

• CISATRACURIUM INFUSION FOR 48 HRS VS PLACEBO

• HAZARD RATIO FOR 90-DAY MORTALITY IN CISATRACURIUM GROUP: 0.68 (95% CI 0.48-0.98) P=0.04

• ACTUAL 90 DAY MORTALITY 31.6% (CISATRACURIUM) VS 40.7% (PLACEBO) P=0.08 

• CISATRACURIUM GROUP HAD MORE VENTILATOR FREE DAYS AND ICU FREE DAYS

• PLACEBO GROUP HAD MORE PNEUMOTHORAX ( 7 VS 19 P=0.01) AND BAROTRAUMA (9 VS 19 P=0.03)

• NO DIFFERENCE IN ICU-ACQUIRED PARESIS





ROSE: NEJM 2019

• PROSPECTIVE MRCT USA

• ENROLLED 1006 PATIENTS WITH MOD-SEVERE ARDS (P:F < 150), ONSET WITHIN 48 HOURS

• 48 HOURS OF CONTINUOUS NMB VS USUAL CARE WITH LIGHTER SEDATION TARGETS

• PLANNED FOR 1408 PTS FOR 90% POWER, ASSUMING 27% (INTERVENTION) VS 35% (CONTROL) 

MORTALITY – STOPPED AT SECOND INTERIM ANALYSIS FOR FUTILITY 

• 90 DAY MORTALITY WAS 42.5% IN INTERVENTION GROUP VS 42.8% IN CONTROL GROUP

• NO DIFFERENCE IN SECONDARY END POINTS (VENTILATOR FREE DAYS / ICU FREE DAYS / SOFA 

SCORES / BAROTRAUMA)

• NO DIFFERENCE IN ADVERSE EVENTS OR ICU ACQUIRED WEAKNESS 



COMPARING THE TWO…

ACURASYS 2010 ROSE 2019

ROSE Intervention Control 

Prone position 84 (16.8%) 75 (14.9%)

Inhaled NO 4 (0.8%) 12 (2.4%)

PEEP (Day 1) 12.5 +/- 4.4 13.4 +/- 4.2

PEEP (Day 3) 10.3 +/- 4.4 10.7 +/- 4.6

ACURASYS Intervention Control 

Prone position 50 (28%) 47 (29%)

Inhaled NO 50 (28%) 53 (33%)

PEEP (Day 1) 9.6 +/- 2.7 9.7 +/- 2.8

PEEP (Day 3) 8.3 +/- 2.9 8.8 +/- 3.2



WHY DOES POSITION MATTER? 

• SUPINE + SPONTANEOUS RESPIRATION

• DIAPHRAGM DISPLACES DORSALLY 

• IMPROVES VENTILATION IN DEPENDENT LUNG REGION (WHICH IS BETTER PERFUSED)

• SUPINE + PARALYSIS 

• FLACCID DIAPHRAGM – ATELECTASIS OF DORSAL LUNG

• GAS PREFERENTIALLY DISTRIBUTES TO VENTRAL (NON-DEPENDENT) LUNG 

• VQ MISMATCH OCCURS BECAUSE PERFUSION IS GREATER IN DORSAL (DEPENDENT) LUNG

• CAN BE IMPROVED BY PEEP 

GATTINONI & CAIRONI, 2010



ACURASYS 2010

• HEAVY SEDATION IN BOTH GROUPS

ROSE 2019

• LIGHT SEDATION IN CONTROL GROUP


