
Haemodynamic-guided fluid administration for the 
prevention of contrast-induced acute kidney injury:
the POSEIDON randomised controlled trial



goal: prevent contrast 
nephropathy

“So far, no trial has directly compared 
volume expansion with isotonic saline at 
different rates or durations in at- risk 
populations.”

“The aim of the POSEIDON trial was to 
investigative different rates of fluid 
administration guided by the left ventricular 
end-diastolic pressure in patients undergoing 
cardiac catheterisation.”



methods: inclusion criteria

• estimated GFR of less than or equal to 60 
mL/min

• plus at least one of the following: 

• diabetes mellitus

• history of congestive heart failure

• hypertension

• age older than 75 years



methods: exclusion criteria
• inability to obtain consent

• emergency cardiac 
catheterisation

• dialysis patient

• exposure to contrast 
within the previous 2 days

• allergy to contrast media

• acute decompensated 
heart failure

• severe valvular heart 
disease

• mechanical aortic 
prosthesis

• LV thrombus

• kidney or heart transplant

• change in eGFR of ≥7.5% 
per day or a cumulative 
change of 15% or more 
during the preceding 2 or 
more days.



intervention

• 0.9% saline for all patients

• 3 mL/kg over 1 hour for all patients

• Control group: 1. 5 mL/kg/hr

• Treatment group:

• LVEDP < 13 mmHg: 5 mL/kg/hr

• LVEDP 13-18 mmHg: 3 mL/kg/hr

• LVEDP >18 mmHg: 1.5 mL/kg/h



• Before the procedure, patients were instructed to 
discontinue anticoagulants, non-steroidal anti-
inflammatory drugs, and diuretics

• Randomisation was stratified by diabetes mellitus 
status and N-acetylcysteine use

• Study was partially blinded. 

• Patients were not told which group they were in

• Laboratory personnel processing the samples 
also had no knowledge of each patient’s group

• The physicians who did the procedures were 
not masked



• Fraction of patients with greater than 25% 
or 0.5 mg/dL increase in the serum 
creatinine, based on: 

• baseline value obtained before the 
procedure

• and the highest post-procedure value on 
days 1–4 in patients with two or more 
post-procedure serum creatinine values.

primary endpoint



secondary endpoint

• components of the primary endpoint

• occurrence of major adverse events

• composite of all-cause mortality, 
myocardial infarction, or dialysis

• 30 days

• 6 months
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The overall incidence of contrast-induced acute 
kidney injury was 11.4% (40/350)
• LVEDP: 6.7% (12/178)
• Control: 16.3% (28/172) (p=0.005)
• Relative risk 0.41 (95% CI 0.22–0.79)
• Absolute risk difference was –9·5% (–2.9 to –

16.2%)

In participants with an eGFR less than 45 mL/min, the 
incidence of contrast-induced acute kidney injury:
• LVEDP:  8% (5/60)
• Control: 23% (14/61)
• relative risk: 0·36 (95% CI 0·14–0·95, p=0·03)



...as compared with standard treatment 

resulted in a significant 68% relative 
reduction in the primary endpoint of 
contrast-induced acute kidney injury, 

and a significant 59% relative reduction 
in major adverse clinical events.

From the discussion:
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• LVEDP: 3.4% (6/178) of 12 with CIAKI
• Control: 7.0% (12/172) of 28 with CIAKI
• Relative risk 0.48 (95% CI 0.19–1.26)

Persistent renal impairment was recorded 
in 46% (18/39) of patients who developed 
contrast-induced acute kidney injury.

Persistent renal impairment
2–8 weeks after the procedure



Major adverse events 



Major adverse events 
 • CIAKI: 25% (10/40)
 • Patients without injury: 3.5% (11/310)
 • Relative risk 7.1 (95% CI 3.2–15.5; p<0.0001). 

CIAKI was associated with: 
 • increased All-cause mortality (p=0.002)
 • myocardial infarction (p=0.02)
 • renal replacement therapy (p=0.0002)

In patients with contrast-induced acute kidney injury



• Six patients developed shortness of breath 
that required stopping the IV fluids

LVEDP group Control
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Cox proportional hazards model for 
major adverse events at 6 months

This was done to see if minor imbalances in the rate of percutaneous coronary 
intervention and CHF were responsible for the differences in the observed 
results.



Odds ratio for contrast-induced acute kidney injury without the 
imbalance variables was 0.37 (95% CI 0.18–0.74) and with the 
imbalance variables was 0.40 (0.19–0.81)

Similarly, the hazard ratio for 6-month major adverse events 
without the imbalance covariates was 0.31 (95% CI 0.13–0.78) and 
with the imbalance covariates was 0.35 (0.14–0.89)

“Thus, the minor imbalances between treatment
  groups do not have a meaningful effect on the
  results.”






