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In the last year, | received research grants or speaker fees
or | am/was consultant for: Abbott Vascular, Biotronik,
Colibri, Cordis, Medtronic, Terumo. | am currently minor
shareholder & general director of CERC (CRO)



Quel risque?
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Impact sur la mortalité
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Number at risk Observation period (months) Hiuisise abvisk Observation period (months)
No AKI 926 592 453 293 229 135 82  NoAKI 926 592 453 293 229 135 82
AKI 231 157 133 100 85 63 43  AKI 231 157 133 100 85 63 43

Figure 2. Kaplan-Meier curves showing cumulative and cardiovascular mortality rates through three years. Comparison of the cumulative (4) and
cardiovascular (B) death rates through three years in patients with AKI compared with patients without AKI. Adjusted HRs (95% CI) are reported.

Barbanti et al. Eurolntervention. 2014; 10(1):133-40.
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VA RC 2 Table 6. Acute kidney injury (AKIN classification®)

Stage 1
Increase in serum creatinine to 150-199% (1.5-1.99 x increase

compared with baseline) OR increase of =0.3 mg/dL

(=26.4 mmol/L) OR
Urine output <0.5 ml/kg per hour for =6 but <12 hours

Stage 2
Increase in serum creatinine to 200-299% (2.0-2.99 x increase

compared with baseline) OR
Urine output <0.5 ml/kg per hour for >12 but <24 hours

Stage 37
Increase in serum creatinine to 2300% (>3 x increase
compared with baseline) OR serum creatinine of =24.0 mg/dL
(=354 mmol/L) with an acute increase of at least 0.5 mg/dL
(44 mmol/L) OR
Urine output <0.3 ml/kg per hour for =224 hours OR
Anuria for =12 hours

The increase in creatinine must occur within 48 hours; *Mehta et al.?!
T Patients receiving renal replacement therapy are considered to meet
Stage 3 criferia irrespective of other criteria




Comprendre le risque



Facteurs predictifs

Non modifiables

Fonction rénale de base
Diabéte / Polyvasculaire

Insuffisance cardiaque

FE
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Modifiables
Volume de contraste

Injections multiples a moins de 3j
d’interavlle

Instabilité hémodynamique
Déshydratation

|IEC / Diurétiques

Anémie

Meédicaments néphrotoxiques
(AINS, Antibiotiques)



Mehran Score

Risk Factors Integer Score

Hypotension

Age >75 years

Contrast media volume = 1 for each 100 cc3

Serum creatinine > 1.5mg/dlI

C)|
Py,

2 for 40 — 60
4 for 20 - 40
6 for< 20

eGFR <60ml/min/1.73 m?

eGFR < 60ml/min/1.73 m2=
186 x (SCr)2154 x (Age)0-203
X (0.742 if female) x (1.210
if African American)

N

Calculate

Risk
Score

61010

11to 16

216
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Risk
of CIN

71.5%

14.0%

26.1%

57.3%

Risk of
Dialysis

0.04%
0.12%
1.09%

12.6%

Mehran et al. JACC. 2004;44:1393-1399.
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* Prévenir et traiter immédiatement les complications hémorragiques
* Gérer le contraste pendant le screening et durant |la procédure

e Gérer I’"hydratation
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Gérer le contraste

B Low risk Moderate risk High risk

e Calculer la clairance Cockroft ou MDRD

e Définir la dose maximale d’injection unique
* 4 x clairance

e Considérer la dilution du contraste

Raposeiras et al. CCl 2013
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Screening adapte

* Eviter enchainement scanner-coro-TAVI.
e 72h d’intervalle entre chaque examen puis TAVI a distance (5 jours).
* Hydratation avant et apres chaque examen iodé.



SCANNER: Quel option d’acquisition?

OPTION 1

B

Gy LR AW XA awe
Mouse Modes ¥ [ MR
3D s 107 TAVI Test 15468

DFOV 70.9 x 60.4 cm

Ex:Aug 22 2011

OLOLAOOCRA

90-100 cc

Curved phase 70% TAVI Tost 15465
Left lllac or Fomoral Aftery A
DFOV 89.0 x 75:8.6m

Ex:Aug 22 2011

0.6mm 0.22:1/0.62¢p A 88
W =800 L =100

OPTION 2
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Comment « économiser » le contraste

Ponction « sous angio » Ponction sous écho

BASSEIDOREIN

Real-bma echopuikded punctore

25/05/72018 09:46:18
Made In OsiriX




Q) i
Aortographie (6-7ml/sec, 12-14cc).

Recherche incidence par aortographie Incidence donnée par scanner
A i s

I
LAO 35 t WRL
Caudal 20 i« A Cranial 5

e OAG 15-CRA
15

* Puis
incidences

adaptées
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Controle final

Aortographie 15-20cc a 10 ml/sec sans
guide Echographie si possible ++
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MSCT fusion - Workflow @&

2/ Guide transeptal puncture

DeQice sizing, planning line and working view for 15t registration in AP view based Use the planning line of the fossa
’ deployment on bronchus carina ovalis to guide the puncture
together with TEE

3/ guide and assess deployment of closure device

Deployment guided by LAA contour and the landing zone planning line overlay. Final

2nd registration based on
assessment performed with TEE

pigtail injection in the LAA in
implant projection



MSCT fusion — ICPS experience~" s
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Prefusion Fusion P-value
Device embolization (%) 0 (0.0) 0 (0.0) 1.00
Cardiac tamponade 0 (0.0) 0 (0.0) 1.00
Cardiac death 0 (0.0) 0 (0.0) 1.00
In hospital death 0 (0.0) 0 (0.0) 1.00
Incomplete LAA sealing (as verified by 6 (14.6) 0 (0.0) 0.16
transesophageal echocardiography
Successful implantation 38 (92.7) 16 (100.0) 0.17
95 vs 21 cc (p<0.05) 8.3 vs 6.2 min (p<0.05) 87 vs 63 min (p<0.05)
Fusion
400 50 250 C()::rllgy
e?

300 L J

Contrast Volume (ml)
o
H

100+

Total Fluoroscopy Time (min)

Total Procedure Time (mins)

200+

1504

100

50+

R, Linear = 0.388
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Procedure Date

Procedure Date

Procedure Date

Roy et al, CCl, 2017



Injecter peu mais injecter bien!

Injection non sélective

10 cc




e e—

r=-0.36, F =5.73, p = 0.005
Urine Flow Rate (ml/hr), beta = -0.36, t = -3.33, p = 0.001
Baseline CrCl (ml/min), beta = 0.10,t=0.93, p = 0.36

Gérer |'hydratation B :

35 F

e Comment cela marche?
e Corrige I'"hypovolémie (ETT)
e Agit au niveau rénal
* Dilue le contraste intra-rénal
B i Raeaa

* Limite la toxicité directe par contact e ] Regres
40 300 %
 Diminue la viscosité intrarénale Urine Flow Rate (mi/hr)

Change in Cr from Baseline (mg/dl)

Stevens MA et al. ] Am Coll Cardiol 1999;33:403-41
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Gérer |'hydratation

IV Hydration PO Hydration Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CIl Year M-H, Random, 95% CI
1.1.1 CKD
Dussol et al. 2006 5 76 4 77 26.1% 1.27 [0.35, 4.54] 2006 e
[ ) CO m m e nt Ce I a m a rC h e ? Wrobel et al, 2010 3 52 2 50 19.5% 1.44 [0.25, 8.27] 2010 O e
. Cho et al. 2010 6 27 1 22 16.3% 4.89 [0.64, 37.63] 2010 ——
Subtotal (95% CI) 155 149 61.8% 1.73 [0.69, 4.33] i

- ) 7 . Total events 14 7

[ C O r r I g e I h y p OVO I e m I e Heterogeneity: Tau? = 0.00; Chi? = 1.30, df = 2 (P = 0.52); I = 0%

Test for overall effect: Z = 1.16 (P = 0.24)
. . 7 1.1.2 Non CKD

[ ] Ag It a u n Ive a u re n a I Trivedi et al. 2003 1 27 9 26 16.7% 0.11[0.01, 0.79] 2003 - =
Kong et al. 2012 2 40 5 80 21.4% 0.80 [0.16, 3.94] 2012 —_—
Subtotal (95% CI) 67 106 38.2% 0.32 [0.04, 2.40] e ———
Total events 3 14

[ D|Iue Ie Contraste |ntra—réna| Heterogeneity: Tau? = 1.28; Chi# = 2.51, df = 1 (P = 0.11); I* = 60%

Test for overall effect: Z = 1.11 (P = 0.27)

* Limite la toxicité directe par contact Tkl 9B I —~

Heterogeneity: Tau? = 0.68; Chi? = 7.66, df = 4 (P = 0.10); I* = 48% 0.01 01 1 10 100

. . . . 7 . 7 - =0. =0.
e Diminue la viscosité intrarénale O e il o P S P S CAAT 052

* Ne pas négliger I'hydrataion orale du sujet agé

* Hydratation IV 3ml/kg/h 1h avant 6h apres
* Pas d’avantage net Bicarbonate > Serum salé
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RenalGuard

Average Urine Rate after RG Start - All patients

RenalGuard Console
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Time since RG started (h : min)
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MYTHOS/REMEDIAL II/AKIGUARD/PROTECT-TAVI QD S0

Patients

* N=112 TAVI patients

Design
* RenalGuard vs. Overnight hydration

® Primary endpoint: CI-AKI

Results

CI-AKI Reduced 78% (p=0.014)
In patients without pre-existing kidney dysfunction, CI-AKI reduced from 18% to 0 %.

Barbanti et al. JACC: Cardiovascular Interventions 2015 Sep



European Society of Cardiology (ESC) and the European @ CARDIGVASCULAIRE
Association for Cardio-Thoracic Surgery (EACTS)*? Swe

2014 Guidelines:
Recommendations for prevention of contrast-induced nephropathy

Recommendations Dose Class?® Level®

Patients with moderate-to-severe CKD

Initial 250ml intravenous bolus
of normal saline over 30 min

(reduced to €150 mL in case of
LV dysfunction) followed by an

Furosemide with matched i.v. Bolus (0.25-0.5mg/kg) of

hydration may be considered over furosr:amidel.oHyt(j;atior:jinfusion
standard hydration in patients at ratel ast'Lo € :, Juts’te 'to
very high risk for CIN or in cases replace the patient s urine IIb

where prophylactic hydration before output..When the rate Of. urine
the procedure cannot be output is >300 mL/h, patients

. undergo the coronary procedure.
accomplished. i
Matched fluid replacement
maintained during the procedure
and for 4 hours post-treatment.

403.404

Windecker S, et al. 2014 ESC/EACTS Guidelines on myocardial revascularization. Eur Heart J. 2014.
403 Marenzi et al. JACC Cardiovasc Interv. 2012;5(1):90-7.
404 Briguori et al. Circulation 2011;124(11):1260-9.



RENALGUARD

* Madame L, juillet 2018

e 78 ans, créatinine 178, clearance 24

* Coro+Axes et scanner le méme jour
sous renalguard - 106 ml -

Créatinine a J3: 133, clearance 34
TAVI J4 sous renalguard -108 ml -

Créatininemie a 72h post-TAVI: 103,
clearance 45




Conclusion: injecter peu, hydrater bien...

* Prévenir I'IRA est un enjeu pour le pronostic des patients bénéficiant
d’une procédure structurelle

* Le risque rénal doit étre pris en compte des le début du screening
(r6le de la planification et de I’"hydratation)

* 'utilisation de I'’échographie et/ou de la fusion limite les injections de
contraste

 'utilisation du RENALGUARD semble prometteuse lorsque la fonction
rénale est déja (tres) altérée



