
CONTRAST-INDUCED NEPHROPATHY
Y HỌC CHỨNG CỨ  VÀ BIỆN PHÁP DỰ PHÒNG



DEFINITION

Reversible form of acute kidney 

injury that occurs soon after the 

administration of radiocontrast 

media.



PATHOGENESIS



RISK FACTORS

Chronic kidney disease

Diabetic nephropathy with reanal insufficiency

Heart failure or other causes of reduced renal perfusion

High total dose of contrast agent

First generation of hyperosmolal ionic contrast agents

Percutaneous coronary intervention

Multiple myeloma



• 7586 patients

• The overall incidence of AKI: 3,3%

• Baseline creatinine 20 – 29 mg/l: 22%

• Baseline creatinine > 30 mg/l: 31%



Creatinin baseline > 16,9 mg/l

Diabete vs Nondiabete: 8,8% vs 4,0%

250 patients, creatinine > 15 mg/l: diabete vs nondiabete 33% vs 12%

341 patients, creatinine < 15 mg/l: no difference



CLINICAL FEATURES

 Creatinine increase: onset within minutes exposure, 

most patients: nonoliguric, observed within 24-48 

hrs

 Urinary sediment: muddy brown granular, epithelial 

cell casts, absence => not exclude the diagnosis

 Protein excretion: absent or mild

 Ultrasound & renal biopsy: exclude other causes of 

AKI, rarely



DIAGNOSIS

 Clinical presentation: rise in serum creatinine (first 

24-48 hrs after exposure)

 Exclusion other causes of AKI



MANAGEMENT

 no specific treatment

 maintaine fluid and electrolyte balance

 best treatment of contrast-induced kidney injury is 

prevention



PREVENTION - OVERVIEW

1. The use without radiocontrast agents, particularly in high-

risk patients

2. Lower doses of contrast, avoidance of repetitive studies

3. Avoidance of volume depletion or nonsteroidal anti-

inflammatory drug

4. The administration of intravenous saline or possibly sodium 

bicarbonate

5. The administration of the antioxidant acetylcysteine

6. The use of selected low or iso-osmolal nonionic contrast 

agents
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PREVENTION – TYPES OF CONTRAST AGENT

 A meta-analysis of 16 randomized trials also suggested that iodixanol was associated 
with a reduction in risk among patients with chronic kidney disease who received 
contrast when compared to iohexol but not when compared to other nonionic low 
osmolal contrast agents 
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PREVENTION – TYPES OF CONTRAST AGENT

o ACC/AHA guidelines on percutaneous coronary 

intervention were revised to suggest the use of either an 

iso-osmolal contrast agent or a low molecular weight 

contrast agent other than iohexol or the ionic low osmolal

agent.

o The 2012 KDIGO guidelines recommended low-osmolal or 

iso-osmolal rather than high osmolal contrast agents



PREVENTION – TYPES OF CONTRAST AGENT

Compound Name Type Osmolarity

Non-ionic Iopamidol (Isovue 370) Monomer 796 Low

Non-ionic 
Iohexol (Omnipaque 350) Monomer 884 Low

Non-ionic 
Ioxilan (Oxilan 350) Monomer 695 Low

Non-ionic 
Iopromide (Ultravist 370) Monomer 774 Low

Non-ionic Iodixanol (Visipaque 320) Dimer 290 Iso

https://en.wikipedia.org/wiki/Iopamidol
https://en.wikipedia.org/wiki/Iohexol
https://en.wikipedia.org/wiki/Ioxilan
https://en.wikipedia.org/wiki/Iopromide
https://en.wikipedia.org/wiki/Iodixanol


PREVENTION – INTRAVENOUS SALINE

• Isotonic saline: lowest incidence if acute kidney injury

• Isotonic saline + mannitol: no added benefit

• Isotonic saline + furosemide: increased the risk



PREVENTION – INTRAVENOUS BICARBONATE

KDIGO guidelines 2012:

“We recommend i.v. volume expansion with either isotonic sodium 

chloride or sodium bicarbonate solutions, rather than no i.v. volume 

expansion, in patients at increased risk for CI-AKI. (1A)”



PREVENTION – ACETYLCYSTEINE 

• 2008

• 41 studies

• N-acetylcysteine significantly lowered the risk for contrast-

nephropathy compared with saline alone (relative risk, 0.62, 

95% CI 0.44 to 0.88).



PREVENTION – ACETYLCYSTEINE 

KDIGO guildlines 2012:

“We suggest using oral NAC, together with i.v. isotonic crystalloids, 
in patients at increased risk of CI-AKI. (2D)”



1. If possible, CT scanning without radiocontrast agents

2. NOT using high osmolal agents 

3. Use of iodixanol or nonionic low osmolal agents rather 
than iohexol

4. Use lower doses of contrast and avoid repetitive

5. Avoid volume depletion and nonsteroidal antiinflammatory drugs
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6. If there are no contraindications to volume expansion, we recommend 
isotonic intravenous fluids prior to and continued for several hours after 
contrast administration 

7. Acetylcystein be administered the day before and the day of the 
procedure, based upon its potential for benefit and low toxicity and cost 

8. Suggest not using intravenous acetylcystein

9. Recommend NOT using mannitol or other diuretics prophylactically 

10. Recommend NOT performing prophylactic hemofiltration or 
hemodialysis after contrast exposure


