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NEFROPATIA DA MEZZO DI CONTRASTO: 
ANCORA UNA VECCHIA NEMICA?

Dott. Andrea Boccatonda
Università degli Studi G. d’Annunzio Chieti  



Chi di voi non ha mai discusso con un 
radiologo per eseguire una Angio-TC 

con MDC?



“ Contrast-associated 
acute kidney injury 

signifies a severe and 
usually reversible decline 

in kidney function that 
may develop within 72 

hours after intravascular 
administration of 
iodinated contrast 

material .” 

Rudnick M et al. Clin J Am Soc Nephrol 2008.



Mamoulakis C et al. Pharmacology & Therapeutics 2017.

Pathophysiology of CIN has 
centered on its multifactorial 
pathogenesis, which includes: 
- renal vasoconstriction
- tissue hypoxia 
- direct cytotoxicity 
- increased oxidative stress
- increased blood viscosity



PROCEDURES RELATED TO CI-AKI

Yin W et al. J Am Heart Assoc 2017.



Rihal CS et al. Circulation 2002.

Procedural complications in patients with and without CIN from an analysis
of data from 7586 patients in the Mayo Clinic PCI Registry



One-year mortality stratified by baseline estimated 
GFR in patients with or without CIN

Dangas G et al. Am J Cardiol 2005.



Abe M et al. Am J Cardiol 2017.



Various preventive strategies have been developed,
with recent interest centering on the peri-

procedural administration of intravenous sodium 
bicarbonate or oral acetylcysteine rather than on
intravenous saline hydration, which has been the

standard of care since the 1990s.
 





In patients with chronic renal insufficiency who are undergoing cardiac angiography, 
hydration with 0.45 percent saline provides better protection against acute decreases in 
renal function induced by radiocontrast agents than does hydration with 0.45 percent 

saline plus mannitol or furosemide.



ACETILCISTEINA

Tepel M et al. N Engl J Med. 2000.Marenzi G et al. N Engl J Med 2006.



Hydration with sodium 
bicarbonate before 
contrast exposure is more 
effective than hydration 
with sodium chloride for 
prophylaxis of contrast-
induced renal failure.

Merten GJ et al. JAMA 2004.





Among patients at high risk for renal complications who were undergoing 
angiography, there was no benefit of  intravenous sodium bicarbonate over 

intravenous sodium chloride or of  oral acetylcysteine over placebo for the prevention 
of  death, need for dialysis, or persistent decline in kidney function at 90 days or for 

the prevention of  contrast-associated acute kidney injury.



Nijssen EC et al. Lancet 2017.



The AMACING study found no prophylaxis to be non inferior to 
prophylactic intravenous hydration in the prevention of contrast-

induced nephropathy, as well as cost-saving. Additionally, we noted 
that hydration by itself sometimes leads to complications.

Nijssen EC et al. Lancet 2017.





Intravenous contrast was not associated with CI-AKI! 



“Indeed, our findings, along with those of 
several other retrospective studies 
performed in other contexts, support the 
notion that randomization of patients to 
receive intravenous contrast, once 
considered ethically infeasible, is very 
likely safe (at least in patients with serum 
creatinine level <4.0 mg/dL) and will be 
necessary to fully understand the role of 
contrast media in precipitation of renal 
dysfunction.”

Hinson JS. Ann Emerg Med 2017.







J Am Heart Assoc 2016.



J Am Heart Assoc 2016.

The finding that high HV/W ratio is associated with CI-AKI may 
be related to an adverse effect of the excessive hydration itself 
or to residual confounding from the measured and unmeasured 
factors that were more frequently present in the group with 
high HV/W.



J Am Heart Assoc. 2016



Left ventricular end-diastolic pressure-
guided fluid administration seems to 
be safe and effective in preventing 

contrast-induced acute kidney injury in 
patients undergoing cardiac 

catheterisation.

Lancet 2014.



Lancet 2014.





J Am Coll Cardiol Intv 2016



Ø It is possible that the current findings are largely attributable to residual 
confounding because participants in Q4 for HV/W ratio had many baseline 
variables associated with CI-AKI risk. 

Ø Too much hydration increases the risk of CI-AKI in some people; it is well known 
that congestive heart failure is associated with CI-AKI risk, and renal venous 
hypertension (or congestion) may contribute to the pathogenesis of AKI.

Ø It is not that intravenous fluid hydration is automatically good but rather that 
the right amount of fluid for each patient is needed to optimize outcomes and 
reduce the risk of CI-AKI.



2013



Future directions
1) Biomarkers





Zhang W et al. J Am Heart Assoc 2017.



Future directions
1) Biomarkers
2) Predicting scores



The decision to proceed with a CTPA to exclude a life-threatening acute PE in patients 
with multiple risk factors for CIN is difficult. Theoretically, a CTPA will be justifiable 
provided its benefits outweigh its harms. In practice, to balance the benefits and risks 
of a radiocontrast study for critically ill patients is challenging. 
In critically ill patients presenting with symptoms and signs of a life-threatening PE, 
opportunities to use prophylactic measures against CIN, including aggressive 
intravenous hydration, are limited. Secondly, many risk factors for CIN, including heart 
failure, hypotension, and increasing age, are also risk factors for mortality in acute PE, 
suggesting that patients who are most at risk of dying from acute PE are, perhaps, also 
most at risk of developing CIN after a CTPA scan.



J Am Coll Cardiol 2004. 

Mehran contrast nephropathy risk score



Ho et al. J Intens Care 2018.

The CIN prediction score had a good ability to discriminate between 
critically ill patients with and without developing CIN after CTPA. 
Used together for critically ill patients with suspected acute PE, the CIN 
prediction score and PESI may be useful to inform clinicians when the 
benefits of a CTPA scan will outweigh its potential harms.



Azzalini L et al. Can J Card 2017.



Future directions
1) Biomarkers
2) Predicting scores
3) Preventive therapies



Su X. Am J Kidney Dis 2016.



In patients undergoing percutaneous 
coronary procedures, statin 

administration is associated with a marked 
and consistent reduction in the risk of CI-

AKI compared with saline. 
Although xanthine, NAC, NaHCO3, 

NAC+NaHCO3, ischemic preconditioning, 
and natriuretic peptide may have nephro-
protective effects, these results were not 

consistent across multiple sensitivity 
analyses.

Giacoppo D et al. Circ Cardiovasc Interv 2017.



Oxygenation, a simple, nonpharmacological strategy, may be 
beneficial when using contrast media in patients with impaired 

renal function from noninvasive angiography to emergency 
catheterization.

Sekiguchi H et al. Kidney Int Rep 2018. 



CONCLUSIONS
Ø CI-AKI is a real complication, although until recently its risk has 

been overestimated, particularly in cohorts of stable patients who 
undergo radiological imaging. 

Ø Subjects who undergo emergency interventions have a higher 
prevalence of CI-AKI risk factors and are subject to a greater risk of 
CI-AKI, and therefore greatly benefit from targeted preventative 
measures to expand intravascular volume and augment renal 
perfusion. 

Ø The right amount of fluid for each patient is needed to optimize 
outcomes and reduce the risk of CI-AKI.

Ø We look forward to solid  randomized clinical trials that will identify 
optimal strategies to reduce the incidence, severity, and sequelae 
of CI-AKI, to optimize the outcomes of patients who undergo 
invasive management. 



GRAZIE PER L’ATTENZIONE

Memories from 
SIMEU Summer 
School 2017…





S. Yazıcı et al. American Journal of Emergency Medicine 2016.



Abe M et al. Am J Cardiol 2017.



One-year survival after percutaneous coronary intervention in 
patients with or without CKD and with or without CIN

Dangas G et al. Am J Cardiol 2005.







J Am Heart Assoc. 2016



The RenalGuard System delivers 
intravenous fluids matched to urine 

output with a combination of hydration 
with normal saline at an initial dose 

bolus plus a low dose of furosemide and 
continuous monitoring for a urine output 

flow of >300 ml/h sustained for 6 h.



Currently recommended treatment with saline as the only measure to 
prevent CIAKI during cardiovascular procedures may not represent the 
optimal strategy. Vasodilators, when added to saline, may significantly 
reduce the odds of CIAKI following cardiovascular procedures.

Navarese EP et al. PLoS ONE 2017.



Marenzi G et al. N Engl J Med 2006.


