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Definition and pathophysiology
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CA-AKI

Nomenclature and definition

« Nomenclatfure »
Contrast-induced nephropathy (CIN) | e ?
Contrast-induced acute kidney injury (CI-AKI)
Contrast-associated acute kidney injury (CA-AKI)
Post-arteriogram acute kidney injury (PA-AKI)
Post-contrast acute kidney injury (PC-AKI)

» Definition
* Increase in SCr within 48-72 hours post-contrast.

« Relative increase (25%.,50%) or absolute increase (0.3 mg/dL, 0.5
mg/dL).

 Usually non-oliguric.
« SCr typically returns to baseline by 7-10 days
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CA-AKI

Definition in Clinical Trials
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CA-AKI

Conventional wisdom

CA-AKl Incidence

2-7% in the general population (Harisons)
50% with moderate-advanced CKD (Brenner)

“CIN is the third most common cause of acute

renal failure in the hospital patient.”
Hou SH et al. Am J Med 74 243-8, 1983 (732 citations!)

CA-AKI Conseqguences
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Diolysis in 0.5 to 1.0% of p’rs (Brenner)

5x increase in-hospital mortality (Brenner)

FHARRISON'S e
M ET E R N A L (@ Brenner & Rector’s
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“THOU SHALT NOT
ADMINISTER
CONTRAST TO
PATIENTS WITH
RENAL
DYSFUNCTION!"

Adapted from Jeff Newhouse M.D.
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CA-AKI

lodinated contrast material usage

Hydrocodone

Amoxicillin
Lipitor
Levothyroxine
Lisinopril

Simvistatin
Plavix
Nexium
Singulair
Metorolol
Simvistatin
Lexapro
Synthroid
Azithromycin
Crestor

0 50 100 150
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CA-AKI

Proposed mechanism(s)

=

| RBF = ischemia

2. Direct toxicity to
tubular cells

3. Impaired tubular flow

- iIschemia
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Reduced Renal Blood Flow &
Renal Ischemia

Efferent Arteriolar
Vasoconstriction

Afferent Arteriolar
Vasoconstriction
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Sepsis Cardiorenal
Liver failure Hyperchloremia

Nephron Blood supply  Hypovolemia  Ampho B

Efferent
arteriole

Afferent
arteriole \

Interlobular
artery

Glomerular capsule

Proximal

convoluted tubule

the nephron

Peritubular
capillary
network

<€

Urine flows into renal papilla

NSAIDs Carboplatin
Contrast Etc.

Renal corpuscle
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Glomerulus
Macula densa CaPlllan/

Granular cells
Mesangium—Exira-

Efferent
arteriole

Mesangium—

Basement Bowman's
Intraglomerular cell

membrane capsule

OpenStax College - Anatomy & Physiology, Connexions Web site
https://commons.wikimedia.org/w/index.php?curid=76356955



Harm of not using contrast
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CA-AKI Background

“Renalism” — Avoiding contrast in high-risk patients

Proportion of contrastr enhanced

CT (%)
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Avoiding contrast exams and procedures delays diagnosis and tfreatment,
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ultimately harming patients.

Hinson et al. Ann Emerg Med 2017
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Resolution of CA-AKI dilemma
1- RCTs

2- Contrast specific biomarker or biopsy sign

- Does not exist
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(Dis)proving the existence of CA-AKI

RCT challenges

« Ethical concerns
* No clinical equipoise
If equipoise, clinicians would not use it

* Need for large sample size needed
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Origins of Dogma

Animal and uncontrolled studies




Translatability of preclinical studies

Animal models extrapolation to
humans
« Models receive several severe
renal insults.

« ICM dose above clinically used
doses

 Early animal studies used
HOCMs
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Equating IA and IV ICM administration

Risks of |IA extrapolated to IV
contrast

 |A-> 1 Kidney exposure

« |A Procedures 2 more
Invasive
Atheroemboli

 No unexposed control group
available for comparison
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Coronary angiography




Predominance of uncontrolled stuqsies

Uncontrolled studies do not account for contrast-
Independent causes of AKI

 Any post-contrast 17 in SCr assumed to
be CA-AKI.

* Inpatients not exposed to ICM have
similar fluctuations in SCr

 No way to discriminate between CA-
AKI and other-cause AKI
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Predominance of uncontrolled studies

Diagnosis bias

CM Contrast Administration
Exposure (e.g., PCI, CT)

Causes of AKI (Source of Bias)
» Hypotension/Shock
AMI, Trauma, * Heart Failure
PE, Sepsis * Intravascular Volume Depletion
* Bleeding
* Nephrotoxic drugs
* Neurohormonal Activation
 Drugs changing renal hemodynamics

Control

Susceptibility to AKI
« CKD
« Advanced Age

* Diabetes
« Anemia
* Proteinuria

MAYO
C%C Ehrmann et al: Intensive Care Medicine; 44(1):10, 2018



Origins of Dogma

Controlled studies




Propensity score matching

w’h | w ’MTM More comorbidities

w ’n‘ w w Poor renal function
rﬂlﬂ‘w w w w w w w High AKl risk Treated Group
Treated Group "\ . . ww / Treated Group

/ thyhy <
ity Mm 14y
ity 7 gy

et ¢
|.0 ——————Propensity S¢ore ———— -
) L

N/

Fewer comorbidities

Untreated Group Untreated Group Normal renal function
Propective Study Retrospective Study Lower AKlrisk
(Randomized Distribution) (Nonrandom Distribution)

Propensity score matching mimics the randomization McDonald et al, Radiology 2013

: : McDonald et al, Radiology 2014

Lo Process of arandomized controlled trial. cbonald ot ol NEIM W 2014
C%C McDonald et al, Radiology 2015
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Meta-analysis of controlled studies
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AKI INCIDENCE

DIALYSIS

DEATH

Events / Total

Risk Ratio (95%) p-value  Contrast Control Risk ratio and 95% CI
Aulicky, 2010 078 (019-319) .73 5/164 3177
Bansal, 2009 091 (0.35-236) .85 8/65 7152
Bruce, 2009 0.74 (064-0.86) <01  252/5790 4407484
Cramer, 1985 161 (0.36-7.10) 53 41193 3/233 I
Heller, 1991 185 (1.04-329) .04 35/479 16/ 405 -
Heller, 2011 090 (0.72-111) 32 598/6954 87/908 |
Langner, 2008 058 (0.24-142) .24 71100 12/100 — IN Unexposed VS
Lima, 2010 048 (0.30-0.77) <01  28/575 35/343 &+
McGilcuddy, 2010 ~ 0.80 (0.35-1.86) .61  16/822 81330 T contrast exposed
Ng, 2010 079 (051-123) 30  29/185 38/192 . . .
Oleink, 2009 035 (014085 02  6/124 18/130 —— < incidence of:
Polena, 2005 1400 (1.89-103.79) .01 1475 1175 —> N4
Tremblay, 2005 020 (0.04-091) .04 2156 7139 N L i )

0.79 (0.62-1.02) .07 1004/15582 675/10368 ¢ - DIO|ySIS

- Mortality

Heller, 2011 431 (0.26-71.83) .31  16/6954 0/908 i
Ng, 2010 044 (017-1.13) .09 6/185 141192 ——
Polena, 2005 500 (0.24-102.42) .30 2175 0/75 >
Tremblay, 2005 023 (0.01-5.60) .37 0/56 1/39 < =

0.88 (0.23-3.43) .85  24/7270 15/ 1214 .
Aulicky, 2010 182 (088377) 11 31/164 8177 5 B
Heller, 2011 126 (068-2.33) 47  106/6954 11/908 J._
Ng, 2010 070 (049-101) .06  38/185 56/ 192
Tremblay, 2005 035 (0.09-1.31) .12 3156 6/39 —

0.95 (0.55-1.67) .87 178/7359  81/1216 <

0.01 04 1 10 100
IV contrast  No contrast

McDonald et al, Radiology 2013



Retrospective study using informatics
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National
Death
~ Index
é%ﬁg% Electronic NIH National
Medical — Dialysis
Record Deomemibsse  REQISHTY
and Kidney Diseases.
(
SEARCH RESULTS EXCLUSION CRITERIA
1,029,899 Thoracic, Abdominal, & Pelvic CT scans (2000-2010) 957,025 scan records lacking >1 pre and 1 post scan
251,728 unique MRNs SCr value in each time window as shown below:
21,422,489 associated SCr lab values within 14 days of scan
\ CTscan
I 3
v L4
FI NAL STU DY POPULATION . Post-scan SCr window
P'e""ca"_scrw‘"d"w - «(24-72 hrs post CT scan)
157,140 (116,694 Contrast; 40,446 Noncontrast) CT Scans (24 hrs prior to CT scan) "CIN evolution window"
53,439 unique MRNs
1,510,001 Associated SCr values -7 0 +7
Patients sorted by contrast exposure AND presumed CIN Risk: days
Low risk - SCr < 1.5 mg/dL
Medium risk - SCr 1.5 - 2.0 mg/dL 24,876 scan records associated with dialysis
High risk - SCr> 2.0 mg/dL
47,998 scan records associated with > 1 contrast dose
Demographics, Comorbidities (ARF, CRF, CHF, DM), within 14 days of initial CT scan
Charlson Score, Inpatient status collected for all patients L




Propensity score-adjusted results

Group Statistics
Contrast Non-contrast O.R. (95% Cl) p value
Low Risk Group N = 7273 N = 7273
AKI 210 (3%) 226 (3%) 0.93 (0.76-1.13) 47
30-Day Dialysis 7 (0.1%) 8 (0.1%) 0.88 (0.32-2.41) 79
30-Day Mortality 417 (5.7%) 426 (5.9%) 0.95 (0.83-1.09) 44
gl%%l;m Risk N = 2442 N = 2442
AKI 209 (9%) 215 (9%) 0.97 (0.81-1.16) 76
30-Day Dialysis 7 (0.3%) 7 (0.3%) 1.00 (0.35-2.86) 79
30-Day Mortality 303 (12.4%) 314 (12.9%) 0.97 (0.83-1.14) .64
High Risk Group N = 958 N = 958
AKI 96 (10%) 103 (11%) 0.91 (0.66-1.24) 58
30-Day Dialysis 11 (1.1%) 12 (1.3%) 0.92 (0.40-2.09) .84
ST 30-Day Mortality 130 (13.6%) 135 (14.1%) 0.93 (0.73-1.18) .56
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McDonald et al, Radiology 2013 & 2014
McDonald et al, NEJM JW 2014



Other high-risk groups

Group Statistics
Contrast Nonconftrast O.R. (95% CI) p value
DM Subset N=1974 N=1974
AKI 133 (6.7%) 133 (7.0%) 0.96 (0.75-1.23) 75
30-Day Dialysis 10 (0.5%) 11 (0.6%) 0.91 (0.39-2.14) 83
30-Day Mortality 173 (8.8%) 162 (8.2%) 1.07 (0.84-1.33) 54
AKI Subset N = 2040 N = 2040
AKI 257 (13%) 237 (12%) 1.10 (0.91-1.32) 36
30-Day Dialysis 19 (0.9%) 13 (0.6%) 1.47 (0.72-2.98) 38
30-Day Mortality 273 (13%) 263 (13%) 1.02 (0.86-1.21) 82
CKD Subset N =975 NERYA
AKI 93 (9.5%) 94 (9.6%) 0.99 (0.73-1.34) 94
30-Day Dialysis 8 (0.8%) 6 (0.6%) 1.34 (0.46-3.87) 79
30-Day Mortality 117 (12%) 107 (11%) 1.06 (0.82-1.36) 65
CHF Subset NERVEY NERPLY
AKI 147 (9.9%) 126 (8.5%) 1.18 (0.92-1.52) 18
VNS 30-Day Dialysis 9 (0.6%) 4 (0.3%) 2.26 (0.69-7.35) 27 glfgggggsyf
W 30-Day Mortality 208 (14%) 214 (14%) 0.96 (0.79-1.16) 67 2013 & 2014




Other high-risk groups

« Unilateral nephrectomy patients
« |CU patients
« Pediatric patients

« CKD patients (eGFR 30-59) and more
propensity score variables (>30)

Included IV fluids, nephrotoxic medications, baseline SCr stability.

McDonald et al, Radiology 2016
McDonald et al, Intensive Care Med 2017
MAYO McDonald et al, Am J Kidney Dis 2018

CLINIC McDonald et al, Mayo Clin Proc 2015



Starting study population:

65,772 ICU admissions from 1/2006-12/2014

A 4

\ 4

21,186 ICU admissions

Patient did not receive a CT scan (n=44,586)

Insufficient pre- and post-procedure SCr results
(n=1,489)

A 4

19,697 ICU admissions

Other contrast material exposure within 7d before to
3d after CT scan (n=5,661)

14,036 ICU admissions

Pre-existing dialysis requirement (n=756)

13,280 ICU admissions

| Removed multiple ICU admissions and
CT scans to obtain one CT scan and admission
1 per patient (h=6403)

A 4

Final study population
6,877 ICU patients

é\f‘?ﬁ% McDonald, Kashani et al: Intensive Care Med 43:774, 2017
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G F R<45 Contrast  Noncontrast  Odds ratio
(95% CI)* P

Group Group
w

Unadjusted 356 1,260

Dialysis within 7 days post-scan

Unadjusted 23 (6.5%) 111 (8.8%) 0.71 (0.45-1.14) 0.16
Stratified _ _ 1.94 (1.09-3.45) 0.0411
1:1 Matched 19 (6.7%) 7 (25%) 2.72 (1.14-6.46) 0.0240

Following Propensity 1:1 matching there was no

other significant differences between the groups

ILU LUD (udy>S)

Unadjusted 2 (1-4) 2 (1-4) - 0.12
1:1 Matched 2 (1-4) 2 (1-3) - 0.12
Total hospitalization LOS (days)
Unadjusted 8 (5-13) 9 (5-15) - 0.0028
1:1 Matched 8 (5-13) 8 (5-13) = 0.89
MAYO McDonald et al: Intensive Care Med 43:774, 2017
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GFR>45

Contrast Noncontrast Odds ratio

Group Group (95% ClI)* P

W

Unadjusted 3,995 1,266

Stratified** 3,995 1,266

1:1 Matched 1,223 1,223
All post-CT-AKI (SCr and UOP criteria)

Unadjusted 1265 (32%) 441 (35%) 0.87 (0.76-0.99) 0.0358

Stratified** - — 0.94 (0.82-1.09) 0.44

1:1 Matched 383 (31%) 417 (34%) 0.88(0.75-1.05) 0.15

All post-CT-AKI (SCr criteria)
Unadjusted 444 (11%) 183 (14%) 0.74 (0.61-0.89) 0.0014
Stratified — — 099 (0.82-1.21) 0.98

Following Propensity 1:1 matching there was no

significant differences between the groups

Dialysis within 7 days ﬁost—lscan

Unadjusted 40 (1.0%) 25 (2.0%) 0.50 (0.30-0.83) 0.0063

Stratified - - 1.03 (0.62-1.74) 0.90

1:1 Matched 25 (2.0%) 21 (1.7%) 1.20(0.66-2.17) 0.55
Mortality within 30 days post-scan

Unadjusted 416 (10%) 173 (14%) 0.73 (0.61-0.89) 0.0014

Stratified - - 0.86 (0.70-1.05) 0.90

1:1 Matched 147 (12%) 167 (14%) 0.87 (0.69-1.10) 0.23
ICU LOS (days)

Unadjusted 2 (1-3) 2 (1-4) - 0.0227

1:1 Matched 2 (1-3) 2 (1-4) - 0.80
Total hospitalization LOS (days)

Unadjusted 8 (5-14) 9 (5-16) - <0.0001

1:1 Matched 9 (5-16) 9 (5-15) - 0.70

MAYO McDonald, Kashani et al: Intensive Care Med 43:774, 2017
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Meta-analysis of controlled studies

Recent reiteration - 2018

Recent meta-analysis of controlled studies (n=28, >100,000 patients) found
no association between ICM administration and AKI.

Acute Kidney Injury

Studies Estimate (95% C.I.) #AKI/Total CECT #AKI/Total non-CECT

Overall (1"2=6513 %, P< 0.001) 0.938 (0.825, 1.065) 3448/48118 3316/44677

0.39 078

Odds Ratio (loa scale)
UUUS IaUU (10g SCale)

Mortality

Studies Estimate (95% C.I.) # Deaths/Total CECT # Deaths/Total non-CECT

Overall ("2=3979 %, P=0.102) 0.998 (0.730, 1.362) 1095/19549 966/16703

Kenal Keplacement 1herapy

Studies Estimate (95% C.I.) # RRT/Total CECT # RRT/Total non-CECT
Overall (1*2=1989 % , P=0,243) 0.825 (0.587, 1.160) 196/35002 196/28712

5 037 0T4 148 369 738 WTT 3693 TIET WIT3
Odds Ratio (log scale)

MAYO
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W Aycock et al, Ann Emer Med 2018
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Prevention Bias

CM exposure

Preventive

CM exposure E e

Preventive

CM exposure TR nnes

GFR Independent Scr Change
* |V fluids

* NAC

* Hemofiltration
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No observed
AKI|




IV Hydration

MNebivolol K/Ma citrate
]

o-tocopherol lloprost
Hypothermia_—% » Ascorbic Acid
Pentoxifylline Mg304
[ ) -
v-tocopherol Fenoldopam
[
NaHCO3 - CCB
ANP * Allopurinol

Mannitol & NAC

PGE1 » ACEI
.'-F"'"-F—

MESNA \ Furosemide
Glutathione &, \.\ Silymarin
|1
Acetazplamide # <] # Oxygen
Statins - Aminophylline

L1

Probucol e, Cral Hydration

}/
Zinc Placebo
Dialysis @ '* Alpha-Lipoic Acid
Dopamin€ RIPC
@
Theophylline™ o GBS
Cordyceps . rimetazidine
BNP =0 Nlodipine and Valsartan
Anisodamine Nicorandil

Control
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Ahmed et al: BMC Nephrology (2018) 19:323
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Volume: Hydration

e Careful evaluation for volume status
* |V fluids to avoid hypovolemia
* 0.9%NS > 0.45%NS

* |V fluids
» = Creatinine dilution
* = Osmolar load
- 2> 1 GFR
= | Scr
» = Interpreted as CA-AKI prevention

Mavo Rudnick. Prevention of Contrast-induced Nephropathy, 2013
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N-acetylcysteine

A Meta-Analysis of 20 RCT; n=2195

Tepel
Allagaband
Briguori
Diaz-Sandoval
Durham
Kahlon
Ochoa

Shyu
Vallero
Azmus
Baker

Efrati

El Mahmoud
Gomes

Kay
Loutrianakis
MacNelll
Oldemeyer
Fung
Goldenberg

Overall (95% CI)
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N-Acetylcysteine & Creatinine Production
N=50 healthy volunteers took 600mg NAC bid X four doses

)
- 108

S 0.89 -
E= - 107 v
> CED 0.87 - Scr % L 106 L
8\/ 0.85 - -— - %8451%5

0 0.83 - r =
SE a1 " " - 103 S 2
S 079]  SGrR 102 8E
= g 0.77 A L 100 =

S 0.75 : 99

Baseline 4 h after NAC 48 h after NAC
O  0.80 -
S
s 0.75 - —
2D —- -0
© e
&>~ 0.70 -
=
(]
» 065 :
Baseline 4 h after NAC 48 h after NAC
MAYO Hoffmann et al: J Am Soc Nephrol 15: 407-410, 2004
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Origins of Dogma

CA-AKI management




Guidelines for CA-AKI prevention

2018 ACR recommendations

“At the current time, it is the position of ACR Committee on Drugs and Contrast
Media that CA-AKI is a real, albeit rare, entity

1. Suggested Screening

« Age>60
« Renal disease (Dialysis, fransplant, uninephrectomy, RCC, HTN,
DM)

2. Suggested Prevention
« If applying a threshold, recommend eGFR <30.
« Alternative imaging modality.
« Use lowest effective dose.
 Use LOCM instead of HOCM
« |OCM utility is unclear
* Volume expansion may be of use (IV > oral).

MAYO
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CIN Prediction Model

Risk factors Integer Score
Rsc  Riskor kel
0
—> Score  CIN(%) o/
—> E
<5 7.5 0.04

el Age >75 years

o 6t010 140 012
—
® 11to 16 26.1 1.09
OR
2 for 40-60 >16 57.3 12.6

4 for 20-40
6 for <20

eGFR <60 mL/min/1.73 m?

AUC 0.67

—

AKI risk score and Incidence were the

MR same regardless of contrast exposure
C@ Petek et al. (2016) Ann Emerg Med 67(4): 469-476 e461

Mehran et al: JACC Vol 44 (7), 2004

©2013 MFMER | 3322132-41



Consensus Panel for CIN prevention

All patients receive contrast media

Evaluation for the risk of contrast-induced nephropathy

Optimized volume status at the time of exposure to contrast

Low osmolality CM

Low Volume CM (GFR < 60 ml/min/BSA)
High-Risk Patients

Pharmacologic prophylaxis (EBM)

Drugs that adversely affect renal function should be withheld

Follow-up Scr in 24-72 h following contrast exposure

SLINIC _ .
W Solomon et al; Kidney International (2006) 69, S51-S53

©2013 MFMER | 3322132-42



CAR E Iso-osmolar VS.

m lopamidol (n=204) m lodixanol (n=210)

Low-Osmolar

15 -

12.4

=
o

Incidence of CA-AKI (%)
ol

Incr >0.5 mg/dL in SCr  Incr >25% in SCr Decr >25% in eGFR

MAYO
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Contrast Type

NEPHRIC Trial, RCT, n=129
Iso-osmolar vs. Low-Osmolar

® |[odixanol m [ohexol

18 - *

16 -
% 14 -
< 10 -
- 8-
© 6
> 4-

2 .

O .

>0.5 mg/dL >1.0 mg/dL
Peak Increase in Serum Creatinine Concentration
MAYO Aspeline et al: N Engl J Med; 348:491, 2003
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Contrast Type

Swedish Registry; n=52,925; DM/CKD s/p PCI; 1999-2003

AKI

BIEWAIS
2 - ]
Iso 0.20 Iso
0.15 A
5 0 - Low
0 T T T ] 000 - . . X
0 1 2 3 o 1 2 3
Time (months) Time (months)
Reoccurrence of AKI
60 - 1o
50 -
40 -
% 30 - Low
20 -
10 -
0 + : : :
0 1 2 3
Time (months)
SN Liss et al: Kidney International 70, 1811-1817, 2006
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CA-AKI prevention

Contrast Type

* Preference:

* Low- or Iso-osmolar > high-osmolar contrast

* |[so-osmolar > low-osmolar contrast
* Not consistently observed

MAYO
CLINIC
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Contrast Dose

N= 16,592 PCI
MRCD: Max Radiographic Contrast Dose = [(5 X kg BW)] / Scr (mg/dL)
~ 10 - MRCD ratio = Actual Contrast Vol./MRCD
S o | ™ Development set
S M Validation set
c 6 -
=
o 4 -
= 5 |
a)
v 0
< 0-0.5 0.5-1.0 1.0-1.5 1.5-2.0 2.0-3.0 3.0<
Maximum radiographic contrast dose ratio
S 20 -
o B MRCD exceeded
= 15 - B MRCD not exceeded
q_) - o
= w0l ® All patients
=
e °7
vz 0ol —e@ o
< 0 1 2 3 4 5
No. of risk factors
No. 5,340 2,738 899 216 43 6
MAYO Freeman et al: AJC; 90 (10):1068, 2002
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5,177 provided informed consent and
underwent randomization

184 were excluded after randomization

144 did not undergo angiography
40 withdrew consent

4,993 were included in primary
analysis population

1,257 were assigned 1,254 were assigned 1,238 were assigned 1,238 were assigned
to receive sodium to receive sodium to receive sodium to receive sodium
bicarbonate & acetylcysteine bicarbonate & placebo chloride & acetylcysteine chloride & placebo

2,511 were assigned to 2,495 were assigned to 2,498 were assigned to 2,482 were assigned
receive sodium bicarbonate receive acetylcysteine receive placebo to sodium chloride

Assessment of interaction between
sodium bicarbonate & Acetylcysteine

> Sodium bicarbonate VS Sodium chloride <

MAYO

CLINIC Weisbord et al: NEJM 378:603-614, 20108
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PRESERVE Trial

N=5177; Primary outcome MAKE90

Sodium Sodium
Bicarbonate Chloride Acetylcysteine Placebo

(n=2511) (n=2482) Odds ratio (n=2495) (n=2498) Odds ratio
Outcome (\[e} % (\[e} % 95% ClI P (\[e} % (\[e} % 95% ClI P
ﬁ;:;g;omt 110 44 116 47 (0_702'?13_22) 062 114 46 112 45 (0.7lé?12.33) 0.88
2° endpoint
conasl 239 95 206 83 (0.916._116. g 013 228 01 217 87 (0_817'?16.28) 0.58
Death 90-days 60 24 68 2.7 (0.601.?2524) 0.43 67 2.7 61 24 (O.7lé-1£57) 0.59
RRT 90-days 32 1.3 A 1.2 (0.61':';?19.81) 0.73 30 1.2 31 1.2 (0.508.?17.60) 0.90
CKD 90-days 28 1.1 25 1.0 (0.6145[]?91) 0.71 26 1.0 27 1.1 (0.506.-9:L6.66) 0.89
g(r:oi’e Hg%ﬁ;y 272 108 251 10.1 (0_910'?18.29) 0.40 244 9.8 279 11.2 (0'701'?16.0 gy 01
g‘g;ﬁ“gs;_ ;‘;’;p 1071 427 1052 424 (o_gld?ll_ 13 085 1069 428 1054 422 (0.911'?13. 15 064

MAYO Weisbord et al: NEJM 378:603-614, 2018
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Take Home Points

* Uncontrolled studies are biased

» Controlled studies - CA-AKI unlikely
 RCT Is not possible

« Withholding contrast may harm patients

« 7? Liberalization of contrast in patients with
eGFR >30

MAYO
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Take Home Points

« Contrast in presence of other risks may
contribute in AKI

* Prevention
* Low/iso-osmolar contrast
* Lower dose
* General AKI prevention

MAYO
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Final message

l Risk stratify (Other reason/s for Afferent Arteriolar Vasoconstriction) ‘

MAYO
CLINIC
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Final message

| Risk stratify (Other reason/s for Afferent Arteriolar VVasoconstriction) ‘

High risk
]
\ 4

Low risk

MAYO
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Final message

| Risk stratify (Other reason/s for Afferent Arteriolar Vasoconstriction) ‘

p

I Assess the necessity of contrast study or alternatives I

A 4

Low dose of contrast media | Avoid AA vasoconstriction

©2013 MFMER | 3322132-54
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THANK YOU FOR YOUR ATTENTION
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