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Clinical scenario
65 yo man with CKD needs a CT 
Abdomen w/ contrast to 
evaluate for a possible abscess. 
Cr is 1.6 mg/dL. What’s the 
evidence behind IV fluids for 
prevention of contrast-induced 
nephropathy?

P: Hospitalized patients with 
elevated creatinine requiring 
intravascular contrast 
I: IV fluids 
C: No fluids 
O: Contrast-induced nephropathy



Contrast-Induced Nephropathy
• Post-contrast acute kidney 

injury is the general term 
• CIN suggest causation 
• Pathogenesis unclear but may 

involve toxic and ischemic 
injury from reactive oxygen 
species 
• Risk factors: GFR <60, 

diabetes, age >75, 
hypovolemia, NSAID use, intra-
arterial injection, heart 
failure, cirrhosis, proteinuria

• ACR guidelines recommend 
fluids in high risk patients to 
prevent CIN 
• Common cutoff for fluids is 

creatinine >1.5 mg/dL or GFR 
<60 
• Controversy over incidence 

and significance of CIN



Nijssen 2017
Methods and population Results Interpretation

• RCT, non-blinded, single center 
in Netherlands, non-inferiority 

• Inclusion: ≥18 yo, elective 
procedure with iodinated 
contrast, eGFR 30–60, high renal 
risk (DM, monoclonal 
gammopathy, NSAID, diuretic) 

• Exclusion: ICU 
• 328 in hydration group (NS 3-4 

cc/kg/hr 4 hr before+after or 1 
cc/kg/hr 12 hr before+after) 

• 332 in no prophylaxis group

• Primary outcome: CIN (Cr ↑ by 25% or 
0.5 mg/dL at 2-6 d) 
• 2.7% for hydration vs. 2.6% for 

control, p=0.48 
• Secondary outcome: ΔCr at 2-6 d 

• +0.003 mg/dL for hydration vs. 
+0.015 mg/dL for control, p=0.40 

• Adverse events 
• Symptomatic heart failure: 4% for 

hydration vs 0% for control, 
p=0.0001 

• Dialysis: 0% overall

• Strengths 
• Large study 

• Weaknesses 
• Results for 

outpatients not 
generalizable to 
inpatients 

• Did not examine 
contrast volume 

• Variable 2-6 d 
window could miss 
CIN 

• Unclear power. 
Designed for 1300 
subjects to detect a 
2.1% difference in 
CIN with a power of 

Prophylactic hydration to protect renal function from 
intravascular iodinated contrast material in patients at high 
risk of contrast-induced nephropathy (AMACING): 
a prospective, randomised, phase 3, controlled, open-label, 
non-inferiority trial



Nijssen 2017: Subgroup Analysis



Nijssen 2017: Adverse Events



Kooiman 2014
Methods and population Results Interpretation

• RCT, non-blinded, multicenter in 
Netherlands, non-inferiority 

• Inclusion: ≥18 yo inpatients and 
outpatients, eGFR <60, with 
suspected PE requiring CTPE 

• Exclusion: pregnancy, contrast 
within the past 7 days, contrast 
allergy, SBP <100 mmHg 

• 72 in hydration group (250mL 
1.4% NaHCO3 1 hr before CTPE) 
and 67 in no hydration group

• Primary outcome: ΔCr % at 2-4d: 
• -0.32% for hydration vs. -0.14% for 

control, p<0.001 for non-inferiority 
• Secondary outcomes 

• CIN (Cr ↑ by 25% or 0.5 mg/dL at 
2-4 d): 7.1% for hydration vs. 9.2% 
for control, 95% CI RR 0.53-1.86 

• Dialysis at 2 mo: 0 overall

• Strengths 
• CTPE population not 

previously studied 
• Weaknesses 

• Low amount of fluid 
administered 

• Weakly powered to 
detect a difference 
in ΔCr % >15%

Randomised trial of no hydration vs. sodium bicarbonate 
hydration in patients with chronic kidney disease 
undergoing acute computed tomography–pulmonary 
angiography



Kooiman 2014: Subgroup Analysis



Maioli 2011
Methods and population Results Interpretation

• RCT, non-blinded, single center 
in Italy 

• Patients undergoing primary PCI 
• 150 were early hydration (154 

mEq/L NaHCO3 3/ml/kg bolus 
before PCI then 1/ml/kg/hr for 
12 hr), 150 were late hydration 
(NS 1 ml/kg/hr for 12hr after 
PCI), 150 were control 

• Fluids reduced to 0.5 mL/kg/hr 
for EF <40% or NYHA III–IV

• Primary outcome: CIN (Cr ↑ by 25% or 
0.5 mg/dL at 1-3 d) 
• 12% for early hydration, 22.7% for 

late hydration, 27.3% for control, 
p=0.001 

• Secondary outcomes 
• ↓ GFR ≥25% at 3 d:  6% for early 

hydration, 10.3% for late hydration, 
15.6% for control, p=0.007 

• Fluid administered ≤960 mL: OR for 
CIN 3.1, p=0.004 

•

• Strengths 
• High acuity 

population 
• Weaknesses 

• Different fluid type 
given in early vs late 
hydration groups 

• Results with intra-
arterial contrast not 
generalizable for IV 
contrast

Effects of Hydration in Contrast-Induced Acute 
Kidney Injury After Primary Angioplasty 
A Randomized, Controlled Trial



Maioli 2011: Subgroup Analysis



Maioli 2011: Multivariate Analysis



Conclusion
• Overall evidence is mixed 
• Fluids may be protective against CIN for PCI 
• Fluids may have lower efficacy for CIN prevention in lower risk 

patients (outpatient, GFR >30) 
• My practice 
• Give fluids as tolerated 
• Consider isotonic sodium bicarbonate
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