
Which vasopressor to improve renal outcomes?

Adrien PICOD, MD PhD

adrien.picod@ulb.be Adrien_Picod

Experimental laboratory of intensive care

Université Libre de Bruxelles

mailto:adrien.picod@ulb.be


Disclosures

Funding

• Société Française d’Anesthésie-Réanimation (SFAR)

• Société de Réanimation de Langue Française (SRLF)

• 4TEEN4 Pharmaceuticals

• Zoll Fondation



Glomerular hemodynamics

Picod et al., Ann Intensive Care 2024
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Afferent resistance

R
en

al
 b

lo
o

d
 f

lo
w

G
lo

m
er

u
la

r 
fi

lt
ra

ti
o

n
 r

at
e 

  

Efferent resistance



Glomerular hemodynamics: Vasodilatory shock (septic shock-associated AKI)

Low pressure – high flow

Langeberg et al., Kidney Int 2006

Renal plasma flow 171 %

Rector et al., Ann Surg 1973



Vasopressors

Afferent 
vasoconstriction

Efferent 
vasoconstriction

Norepinephrine + +

Vasopressin + ++

Angiotensin II + ++

Edwards et al., Am J Physiol 1983
Edwards et al., Am J Physiol 1989
Denton et al., Am J Physiol 2000



Vasopressin deficiency in septic shock

Landry et al., Circulation 1997 Sharshar et al., Crit Care Med 2003



VASST Trial

Russell et al., New Eng J Med 2008

N = 778

Septic shock with ≥ 5µg/min norepinephrine
Randomization: Vasopressin (0.01 to 0.03 U/min) vs norepinephrine 

NE < 15µg/min 



VANISH Trial

➢ No significant difference in the distribution of kidney failure–free days between vasopressin and norepinephrine groups (p = 0.88)

➢ Decreased need for RRT: 25.4% in the vasopressin arm and 35.3% in the norepinephrine group (OR 0.40 [0.20-0.73])

Gordon et al., JAMA 2016

N = 409

Septic shock requiring vasopressors
Randomization: Vasopressin (0.01 to 0.06 U/min) vs norepinephrine 



Vasopressin in septic shock

➢ No effect of vasopressin on 28-day mortality - RR [0.86-1.12] 
or serious adverse events - RR 1.02 [0.82-1.26]

➢ Vasopressin reduced the requirement for renal replacement 
therapy - RR 0.86 [0.74-0.99]

Nagendran et al., Intensive Care Med 2019

4 RCTs
1453 patients

• VASST
• VANISH
• VANCS II
• Dunser et al.



VANCS Trial

Hajjar et al., Anesthesiology 2017

N = 330

Vasodilatory shock after cardiac surgery requiring vasopressors
Randomization: Vasopressin (0.01 to 0.06 U/min) vs norepinephrine 



Angiotensin II deficiency in septic shock

Picod et al., Ann Intensive Care 2024



Angiotensin II in experimental sepsis-associated AKI

Wan et al., Crit Care 2009

E. Coli infusion
Randomization: Ang II vs vehicle



ATHOS 3 Trial

Khanna et al., New Eng J Med 2017

N = 220

Vasodilatory shock with ≥ 0.2µg/kg/min norepinephrine-equivalent
Randomization: Ang II (20 to 200 ng/kg/min) vs placebo



Post hoc analyses of ATHOS 3

Tumlin et al., Crit Care Med 2018

ATHOS 3
Post hoc analysis

Patients with RRT at randomization

Survival Liberation from RRT

Angiotensin II

Angiotensin II

Placebo

Placebo



Post hoc analyses of ATHOS 3

Bellomo et al., Am J Respir Crit Care Med 2020

ATHOS 3
Post hoc analysis

Dichotomization by serum renin
(median 172.7 pg/mL)

Low 
Renin

High 
Renin



Conclusion: Which vasopressor to improve renal outcomes?

• At the early phase of vasodilatory shock-associated AKI, renal blood flow is increased due to a 
preferential efferent arteriole vasodilation.

• Vasopressin is associated with a (moderate) reduction of the need for RRT.

• Angiotensin II might be associated with improved outcomes in patients with severe AKI.

➢ We still lack a precise strategy of vasopressor use in vasodilatory shock

• Timing of each vasopressor

• Potential combinations: Vasopressin + angiotensin II?

Long term (renal) outcomes?
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