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  BLUF 
 ς Bottom line up front

ÅThe risk of kidney damage from iodine contrast 
medium (iCM) exposure is very low.

ÅThis is also the case in patients with advanced renal 
insufficiency.

ÅThe rise in creatinine spotted in a small fraction of the 
patients post iCMis TRANSIENT in the vast majority 
and there are no significant renal complications in 
follow up data.

ÅTo categorically avoid using iCMin renal insufficient 
or renal transplanted patients bereaves them the 
possibility of adequate investigations and diagnostics 
ςA harm far greater than iCM



  Acute Kidney Injury (AKI) 
 

Reduction in the 
kidneys ability to 
filtrate the blood

Sometimes reduced 
urine out put

In general, extra renal 
factors

Majority reversible Majority preventable

Incidence of AKI 

2-15 % in admitted 
patients 

ICU ςpat 25-50%*

*



AKI  - subgroups

Å Renal AKI
Å Acute tubular necrosis (ATN)

Å Glomerulonephritis

Å Nefrotoxicity

Å Trombotic microangiopathy

Å Vasculitis

Å Nefropatia epidemica

Å Interstitial nephritis

ÅPrerenal AKI
ÅDehydration
ÅDrugs
ÅCirculation (i.e. 

cardiovascular, infectious, 
anaphylaxis)

ÅPostrenal AKI
ÅProstate hyperplasia

ÅKidneystones

ÅTumours

ATNParenchymal injuryNo parenchymal injury

ATN



Acute tubular necrosis (ATN)

ÅHypotension/ hypoperfusion

ÅNecrosis of tubuli cells

ÅAnuriacan occur 2° to obstruction 
of tubuli

ÅPolyuria might follow

ÅCan also be caused by endo /  
exogenicnephrotoxic substances



Historically on the the list of nephrotoxins

iodine contrast medium
However ςNo consensus on the pathophysiological mechaninsms

Theoretical mechanisms suggested:  (NEJM 2018)

ÅIn short

1. Direct nephrotoxic effects on the tubular epithelium,

leading to loss of cell polarity and eventually necrosis.

2. Intrarenal vasoconstriction 2° medullary hypoxia 

increase blood viscosity, and potentially

microvascular thrombosis.



NICE GL 2024 ïñThe committee noted that these associations were typically drawn from older high osmolar contrast media studies. 
More contemporary research suggests that the risk of CA-AKI with modern low or iso-osmolar contrast media is significantly reduced 
compared to high osmolar, indicating a reduced risk in current practice.ò 

High osmolar iCḾ s theoreticallyhave have a higher nephrotoxic potential but are no longer in use ( since the 90´s)
ςguidelines based on studies from the 80-00́ s are no longer applicable



Any evidence of iCM as a cause of kidney injury?

DEFINITIONS ςcause of concern 

CI-AKI = induced (CIN)

CA-AKI =associated ie without causality

ÅDiverging definitions of kidney injury

PROBLEMS

ÅStudy design

ÅExaggerated PSM use ςNot RCT

CONSEQUENCE

ÅGarbage in  - > Garbage out



Risk CI-AKI vid 
olika GFR 

enligt ACR?

ñPublished studies on CI-AKI have been heavily 
contaminated by bias and conflation.ò

ÅAt eGFR Ó45  iCM is not an independent nephrotoxic risk factor 

ÅAt eGFR 30-44 is not or extremely seldom an independent nephrotoxic risk 
factor 

ÅAt eGFR < 30 studies diverge; 0,7-20% incidence for CI/CA ïAKI   

Å Long time FU relevance of an increase of creatinine post iCM is not 
clinically significant

 



Creatinine is not a reliabel biomarker of AKI







i

Many non-contrast factors ς(hypotension, ischemia, 

microembolism, concurrent nephrotoxins) ςconspire to 
cause AKI during complex procedures and 
severe illness. 

Account for these confounders and 
the isolated contribution of iCMto 
AKI is minimal 

Traditional CI-AKI risk factors (e.g., advanced age, 
diabetes, existing CKD, heart failure,nephrotoxicdrugs, 

hypotension) align closely with general hospital-
acquired AKI risk factors.



Our meta-analysis on 55 963 patients showed that there was no difference 
in the CIN developing among patients receiving IV CM compared with 
those who did not receive IV CM. Subgroup analysis also showed no 
difference was seen with a decreasing eGFR

In conclusion, the risk of CIN developing is minimal among patients 
undergoing routine CT studies.



From a nephrologistsperspective
How common and problematic is CI-AKI?

ÅRisk - Overestimated by other specialities

ÅSignificans- Clearly overstated in previous publications

ÅWe practically never see potential CI-AKI butfrequently 
experience that our patients are denied adequate radiologic 
inverstigationsw iCM

To our delight there have been some clarifying studies 
published during the last 5 years



JULI 2024

άRecent evidence has led to a 
consensus across medical 
disciplines that the incidence 
and  severity of CI-AKI have 
ōŜŜƴ ƎǊŜŀǘƭȅ ƻǾŜǊǎǘŀǘŜŘέ



Risk of CI-AKI in patients with GFR sub 30??

Diff  1,6 % å Statistically  significant  but  
hardly  clinically  significant

Rise in creatinine was not associated to long timer worse renal 
outcome =
 NOT clinically significant

Obed et al European Radiology (2022) 32:8432ς8442
Diff 4 % -  AKI incidence 15%and 19% respectively



Patients on dialysis?

¶ Patients on dialysis with or without residual renal function ( urine production) can recieve iCM.

¶ There is no data suggesting iCM exposure reduce their renal residual function (PD + HD).

¶ Patients on dialysis do NOT need an extra dialysis after iCM exposure.



Already AKI
ς Is iCM safe?



Trauma patients?



ICU patients?
{ǳǇŜǊ ŦǊŀƎƛƭŜΧ?

iCM did not result in a higher 
risk of AKI or long term renal 
effects after 180 d



AKI after iCM-CT in 
patients with stroke?

ÅMeta analysis 13 studies

Å5104 pat

Å4357 pat with iCM (4,8 % AKI)

Å757 pat no iCM (7,7 % AKI)



PULMONARY EMBOLISM investigation?- 
Increased risk of AKI after CT?



Cancer patients ς more 
AKI post iCM CT?



Dekompensated
cirrhosisςmore CI-AKI?

Measured NGAL as 
well ςnot higher 
post iCM



Repeated iCM expo?
ς Higher risk of AKI?

ÅSelection bias -  sicker patient (more 
hemodynamically instable) need more frequent 
radiologic investigations.

ÅACR 2024 :

ά¢ƘŜǊŜ ƛǎ ƴƻ ŜǾƛŘŜƴŎŜ ƻŦ ŀ ŘƻǎŜ-toxicity relationship 
following intravenous (IV) administration when 
ŀŘƳƛƴƛǎǘŜǊŜŘ ŀǘ ǳǎǳŀƭ ŘƛŀƎƴƻǎǘƛŎ ŘƻǎŜǎέ



ÅIodinated contrast is not metabolized by the liver and is excreted almost 
entirely unchanged by the kidneys regardless of administration route.

Å¢ƘŜ ŎƻƴǘǊŀǎǘ ŀƎŜƴǘΩǎ ƛƴǘǊƛƴǎƛŎ ŜŦŦŜŎǘ ƻƴ ǊŜƴŀƭ ǘƛǎǎǳŜ ǎƘƻǳƭŘ ōŜ ǎƛƳƛƭŀǊ ǿƘŜǘƘŜǊ 
given IV or intraarterially.



CorAi in Iceland ς AKI incidence?

Hemodynamic instability is a strong risk factor of AKI. High age, reduced EF, large myocardial necrosis and heamorrage
post PCI increase the risk of permanent kidney damageςiCMon the other hand contributed to a very low degree.



CorAiĄ arterial manipulation Ą atherosclerotic plaque debris Ą renal circulation -> AKI 
(independent of any contrast chemical toxicity).

= Unique to intra-arterial procedures and could falsely amplify the perceived nephrotoxic 
risk of contrast in CorAi



No Dose -Response  
correlation  btw  iCM  and AKI 
when  data were  adjusted  for 
kidney  function



Renal transplant recipients 

ÅHistorically considered at high risk of developing 

CI AKI - in spite of complete lack of evidence          
A cautionary approach has been recommended 

ÅImmunsuppressiveagents increase risk of malignancy 
AND CVD

ÅShould be prioritized for adequate radiologic 
investigations when presenting w. new symptoms

Conclusion: Renal transplant should not be 
regarded as a contraindication to coronary 
angiography







Strategic prophylactic methods ς all failed

ÅAcetylcysteine

ÅBicarbonate

ÅMannitol

ÅFurosemide

ÅHypo vs isoosmolal iCM = n.s.

ÅNaCl

ÅVitamin C

ÅStatins

ÅTeofyllamine

Why?
- Perhaps because it is hard to prevent 
something that is extremly rare..



55474- iCM exposed pat 
362 included w GFR <30 
271 hydrated , 81 not ς NO difference in CI-AKI  BUT increased 
morb (CHD, arythmia) and mort in the hydrated group




