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CAAKFiIsagrowing concernt

Vulnerable patient populations are growing, asis the
complexity of procedures being performed?

In parallel, the incidence of AKlhasincreased

among Americansundergoing CAG/PCI
— CKD patients

— Non-CKDpatients
— Overall sample

Datafrom 2,763,681
patientsat 749hospitals
participating in the US
PremierHealthcare
database

AKI(% patients)

M AKlfollowing iodinated
contrastexposure*is now
R s e e S one of the most common
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Adaptedfrom PrasadAet al. 2020.
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CAAKEF carriesa significant
clinical burden®# -

Developmentof CAAKF is associatedwith seriousadverse
outcomes, including an increasedrisk of CVevents,
irreversible kidney injury, needfor dialysis, and death*?

Riskof death, bleeding, and Mlin PClpatients

with/without post-procedural AKI* B A B NoAK

Datafrom 985,737

Death Bleeding consecutivepatients at

9.7% | 1,253sites participating in

=
o

the NCDRCathPCRegistry®
from June 2009through
June 2011

With no specifidreatment
to reversethe injury onceit
occurs,effortsto reduce
CAAKT risk arewarranted?®
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3.68(3.493.88)
OR(95%Cl)after adjustingfor baselinecharacteristics

Adaptedfrom TsaiTTet al. 2014.

2.38(2.272.49) 1.66(1.581.75)

#| K K G ;mak@sthe distinction that AKlcannotbe directly
attributed to contrast
*AK lwas defined as an absoluteincreaseof y P mg/dL

ory p-fpold relative increasein SCr
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Preventionis the & -
cornerstone of
managing high-risk
PClpatients?

ACC/AHA/SCAI guidelinescommend
athree-pronged approachto the
prevention of CAAKF-12

. Screenfor risk

Ensureadequate
, hydration

. MinimizeCMvolume

#| K K G ;mak@sthe diséinction that AKIcannotbe directly attributed to contrase 1. SolomonR.AmJ Nephrol 2021;52(4):26263. ACCAmericanCollegeof Cardiology
2. LamtonJS, TamisHolland JE,BangaloreS, et al. AHA AmericanHeart Association
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Anumber of factors can contribute 3 y >
toaH 9 L A mskdf @AAKF1 =

Riskfactors canbe either patient-related, suchas CKD,
or procedure-related, suchas CMvolume?

The presenceof Mehranrisk scorefor CAAKF1
multiple risk Riskfactors Integer score

factorsincreases Hypotension 5
the likelihood

IABP
of CAAKF-13

CHF Riskscore Riskof CAAKF Riskof dialysis

7.5% 0.04%

Age>75years

6to 10

14% 0.12%

Anemia

11to 16 26.1% 1.09%

Diabetes

Contrast mediavolume 1for each100mL

57.3% 12.6%

yRrb

SCr >1.5ng/dL 4

or 2 for 40-60 l
eGFR <60 mL/min/1.7 &2 . 4for 20-40 l
. 6 for <20 '
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Adaptedfrom MehranRet al. 2004
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Whichpatients are at risk of CAAKI
In the cardiac catheterization lab?

The g The | The
patient patient patient
e with with CKD
diabetes ' bl and
| - diabetes
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CAAKI,contrastassociatedacute kidneyinjury
CKDchronickidneydisease



Earl

Is60and241lb
HehasCKD
Heis at highrisk for CAAKI

CAAKI, contrast-associatedacutekidney injury
CKDgchronickidneydisease

Pleaseseelmportant Safetylnformation for Visipaqué™(lodixanol)at the back




WithareducedeGFR,
contrast mayremain in
his circulation longer?

Fewerworking nephronsalsomeanseachhas
alarger load of contrast to filter, andthe
exposure burdenper nephronisincreased

Asaresult, alower volume of contrast may
result in adverseeffects compared with
someonewith normal kidney function?3

Hisrisk of CAAKF may
be overten-fold greater
. than someonewith
normal kidneyfunction?
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eGFReliminated glomerularfiltration rate



lodixanol may reducethe risk of
CAAKFIn patients with renal
Impairment vspooled LOCM

Intra-arterial use of iodixanol reducedthe risk of CAAKF* by 54%in
patients with moderately impaired renal function vs pooledLOCMS

Reductionin risk of CAAKF* with iodixanol vspooled LOCMgn=4,769}

Studytype
Study LOCM RRand 95%ClI - Metaanalysisof headto-headrandomized
. studiespublishedprior to 2011

Aspelin(NEPHRIQ) P iohexol
Hilll xf iohexol | ; .
Sinhal RF iohexol tAt—rISSkC;)rg]E);:ILagcr):g/dL
Wessely Px_iomeprol = - GFRof YS0mL/min/1.73m?
Hardiekl P >Kiopamidol '
Laskeyl P iopamidol P . .
Solomon(CARE) P b iopamidol N Quality of stud|e§
Juergensl P Xiopromide - Jadadscorey2
Nial o promide : #*CAAKIdefinition
iel P Xopromide — - - \
) Hanl p P iopromide : - SCirincreaseof y0.5 mg/dL
Hernanded PX o ersol -
Rudnick(VALOR) PXX oy ersol . Limitations
Jo(RECOVER)P B ioxaglate ; - RCTheterogeneity
Mehran(ICON]) P x ioxaglate . - Significant difference in CAAKF risk was
. basedon the metric studied (absolutevs
relative differencein SCrfrom baseline)

RR=0.4695%CI:0.2730.79 001 0.1 1 10

P=0.004 Favorsiodixanol FavorsLOCM
Adaptedfrom McCulloughPAet al. 2011.
T 5
#| KK G;mak@sthedistinction that AKIcannotbe directly attributed to contrast 1. McCulloughPA BrownJR.CardiorenaMed 2011;1(4):22334.
2.MacdonaldDB,Hurrell C,CostaAF et al. Canadiarssociationof RadiologistsGuidanceon Contrast
AssociatedAcuteKidneyInjury. CanadianAssociationof RadiologistsJournal. 2022;7 3(3):49914.
; i i Cl,confidenceinterval LOCM|ow-osmolarCM
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GFRglomerularfiltration rate RR relative risk

SCr,serumcreatinine



Anne

IS56and 155Ib
ShehasT2D
Sheis at highrisk for CAAKI

-

CAAKI, contrast-associatedacute kidney injury
T2D,type 2diabetes
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High blood sugarassociated
with her diabetes can cause
kidney damage!

Many patientswith diabetes, however, exhibit normal SCr
levels despite having somedegreeof renal dysfunction?

Upto 50%of nephrons may be lost before there is an increasein SCe

With screeningtools for
earlyrenalfunction
declinein patients with
diabeteslacking, CAAK¥
prophylaxismay be

- - - consideredregardlessof
renalfunction*

Serumcreatinine(mg/dL)

Functioningnephron mass(%)
Adaptedfrom Chawlal.S.2016.
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2. HernandezF,Moral, GarciaTejadalJ, et al. RevEsp KidneyInjury. CanadianAssociationof

Cardiol.2009;62:1374380. RadiologistsJournal. 2022;73(3):49%14.
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lodixanol may reducethe risk
of CAAKFIn patients with
diabetesvspooled LOCM

In a meta-analysis of8 head-to-head RCTsjodixanol
was associatedwith a significantly lower risk of CAAKF-
in patients with diabetesvs pooled LOCMS

Reductionin risk of CAAKF* with iodixanol vs pooled LOCMgn=1,190} Studytype
- Metaanalysisof headto-headrandomized
Study LOCM ORand 95%ClI studiespublishedprior to June2017;7 1A
studies, 1 Vstudy

Aspelinl BT iohexol . h
. . : At-risk population
de . . .
Chenl p 1 iopromi : = - All patients haddiabetes +# CKD (eGF&f <60
Hardiek| P>  iopamidol ‘= mL/min/1.73m?)

Jol PB ioxaglate -—-— #*CAAKIdefinition

Laskeyl P iopamidol - - SCiincreaseofy P mg/dL baselineupto 72h
Lil PXX  iopamidol after CMexposure

Nguyenl P XX iopromide : N Limitations

. - RCTheterogeneityand risk of publication bias

- Significant difference in CAAKI risk was
basedon the metric studied (absolutevs

‘ relativedifferencein SCrfrom baseline)

Rudnickl P X joversol =

0.01 0.1 1 10 100
OR=2.7795%CIl:1.097.05
Adaptedfrom ZhaoF et al. 2019. FavorsLOCM Favorsiodixanol
#| K K G:;mak@sthe disfinction that AKIcannotbe directly attributed to contrase 1.ZhaoF,LeiR,YangSK et al. Cancedmaging 2019;19(1)::B.

2. MacdonaldDB,Hurrell C,CostaAF et al. CanadianAssociationof RadiologistsGuidanceon ContrastAssocia
ed AcuteKidney Injury. CanadianAssociationof RadiologistsJournal. 2022;73(3):49%14.

Cl, confidenceinterval IV, intravenous
i Qi M i CAAKI, contrast-associatedacute kidney injury LOCM]Jow-osmolar CM
Pleaseseelmportant Safetylnformation for Visipaqué™(lodixanol)at the back CKDchonic kidney disease OR odderat
eGFRestimated glomerularfiltration rate RCTrandomizedcontrolled trial

IA, intra-arterial SCr,serumcreatinine



Steve

iIs6land235Ib
HehasCKDanddiabetes

Heisat highrisk for CAAKI

CAAKI, contrast-associatedacutekidney injury
CKDgchronickidneydisease
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With both CKDand diabetes,
his risk of CAAKFis magnified?

Diabetesis a risk multiplier for CAAKF in patients

with concomitant CKD
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K K G :mak@sthe distinction that AKIcannotbe directly attributed to contrast
*CAAKIwas defined asan increaseof y I' fir8SCrwithin 48 hours

Adaptedfrom ToprakOet al. 2007.

Increasing CAAKEF- risk with progressionof diabetesin patients with CKD(n=421}

T
S

Singlecenter, prospective
P<0.001 cohort study of 42 1patients
with CKD(9 1%stage3) referred

for nonemergencydiagnostic
coronary angiography

\
20.4%

11.4% . . .

Evenpatients with CKDn

5.6% a prediabetic state may be
atincreasedrisk of CAAKF
comparedwith thosewith

C_*|<_D C_I"_D C_T_D CKDand normalfasting

Normalfastingglucose Pre-diabetes Diabetesmellitus g | u COSé’
(FBG<100mg/dL) (FBGLO0-125mg/dL) (FBG/ p Pn@ydL)
n=144 n=140 n=137
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1. ToprakO, Cirit M, YesilM, et al. NephrolDial Transplant.2007;22(3):81-826.
2.MacdonaldDB,Hurrell C,CostaAF,et al. CanadianAssociationof RadiologistsGuidanceon Contrast
AssociatedAcute Kidney Injury. CanadianAssociationof RadiologistsJournal. 2022;73(3):49914.

CAAKI, contrast-associatedacute kidney injury
CKD,chronickidney disease

FBG fasting blood glucose

SCr,serumcreatine



lodixanol may reducethe risk of MARCE
In high-risk patients vspooled LOCM

MARCHEmajor adverserenal and cardiovascularevents) reflects the
multifaceted nature of CAAKF related adverseoutcomest

Intra-arterial use of iodixanol significantly reducedthe risk of MARCE
patients with single and combined risk factors for AKlvs pooled LOCMS

4 % Reductionin risk of MARCEvith iodixanol vs pooled LOCMgn=536,013) Study type
_ . ] - Multivariableregressionanalysisof the
Heart Diabetes CKD CKD Diabetes CTO USPremierHospital database
failure (stagesl-4) (stages3-4) +CKD procedure
(stagess-4) Atrisk population
_ 0 - Patientshad comorbid conditions that made
B $ them at risk forAKI
¥ = -5
E .5 S
-4 = Pooled LOCMs
3 2 10 - iohexol,ioversol,iopamidol, and other
v o
e % .15 *MARCHlefinition
@ - Composite outcomeof renal failure with
T 0 dialysis, AKIwith or without dialysis, AMI,
E stroke, TIA stent occlusion/thrombaosis,
-25 or death

Limitations

-  Patientswerenot trackedlongitudinally

- Studydid not evaluateiodixanol vsindividual
LOCM

Absoluterisk reduction

P=0.0264 P=0.0024 P<0.0001 P<0.0001 P<0.0001 P<0.0001
Z

Adaptedfrom McCulloughPet al. 2021.

1. McCulloughP,NgCS RyanM, BakerER MehtaR.Cardiorenal Med2021;11(4):19399.
2.MacdonaldDB, HurrellC,CostaAF et al. CanadianAssociationof RadiologistsGuidanceon Contrast
AssociatedAcuteKidneyInjury. CanadianAssociationof RadiologistsJournal. 2022;7 3(3):49914.

#| K K G ;mak@sthe distinction that AKIcannotbe directly attributed to contrast

AKl,acutekidneyinjury LOCM|ow-osmolarcontrastmedia
. s : AMI,acutemyocardialinfarction MARCEnajor adverserenal and cardiovascular
M
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CKDgchronickidneydisease NNT ,numberneededto treat

CTOcghronictotal occlusion TIA transientischemicattack



