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La bonne indication

» Coro apres un test d’ischémie
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777 pts eGFR<30 with Moderate or sevgfé ischemia on stress testing

The NEW ENGLAND j()&@’{{'\TAl of MEDICINE
Management oronary Disease
in Patients Wltho%dvanced Kidney Disease
S. Bangalore, D.J. Ma %(}} A. O’'Brien, J.L. Fleg, E.1. Kretov, C. Briguori, U. Kaul,
H.R. Reynolds, T. Mg2urek, M.S. Sidhu, J.S. Berger, R.O. Mathew, O. Bockeria,
S. Broder ckRPracon, CA. Herzog, Z. Huang, G.W. Stone, W.E. Boden,
J.D. Newmzag S A, All, D.B. Mark, J.A. Sgrtus 6P, Alexar nder, BR. Chaitman,
G.M. @%'\' and ).S. Hochman, for the ISCHEMIA-CKD Research Group* 6\
382;17 nejm.org April 23, 2020 \Q}
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Classification de la maladie rénale chronique,
d'aprés I'HAS, 2012
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Le bon timing | =i

» Mesurer le débit de filtration ,;\o‘é

\\Q)

» Estimer le risque de CAzAQKI
scores de risques httpsséﬁqud com/calculate/calculator_47/contrast-nephropathy-

post-pcCi @Q@
¢ @
o : , &
» Se coordonn€r / communiquer avec le néphrologue &
.,\@Q (‘\@\
© Q)QQ}
> Arret\d:és néphrotoxiques : AINS Q@e»@
QS’ 6Og;»@
> a?ret METFORMINE 48H uniquement si eGFR<30mI/m|n/1 Z«@mz
f . é"’%
» Controle glycémique &
&é‘
. ;. ;. . e
» Favoriser I'euvolémie et éviter I’hypotension dk@rfethues /IEC/ARA 2 ??
O
©
Recommendations for updated ESUR Contrast Medium Safety Commit&fk\guidelines Van der molen, ESUR I, European Radiology 2018
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Prévention : hydratation?
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2014 ESC/EACTS guidelines on myoga?d/a/revascular/zat/on
<°
IV isotonic saline 1 to 1.5 ml é@/ h
12 hours before &0
24 hours after o\;@f
9,& Contrast media safety committee ESUR I 20¢§
Or a shorter protgﬁ‘;l : IV saline 0,9% 1 ml/Kg/h 0&
1 to 3 hours bg@b 3-4h before et 4-6h after ’b{\@\
6 hours afte® Either @ I
< sodium bicarbonate 1,4%: &
D.QS)\“ 3m/kg/h 1h before @\0(\ i
= S
Aml;g%can College of Radiology (ACR) Committee on 1ml/kg/h 4-6h after <°
D}‘ugs and Contrast Media 2016 @
Individualize preventj«éé) hydratation for NYHA Il IV
IV isotonic saline 100 ml per hour and eGFR<15mI/%gﬁa*f/1,73m2
for 6 to 12 hours before L = —
N\
4 to 12 hours after °
\)fo
S
N+
&
\© Mehran N Engl J Med 2019,380:2146-55.
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o
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Hydratation ??

H+ group H- group @b Absolute difference: pvalue
O H-group minus H+
X
06 group (95% Cl)
Renal events within 26-35 days post-contrast rb&e,
Renal failure 0 20 0 1.0000
, R
(eGFR <15 mL per Ty {(:Q}\
FR unit renal function 7;260 @7% 11/260 (4-2%) 15 (-1-60to 4-68)
decline from baseline
enal function decline to eGFR &%60 2-7%) 6/260 (2-3%) |—0-4 (-3-07 to 2:30)

<30 in/1.73 m?

Both >10 eGFR unit declin & P 2E -8 U0(-1-50t01.50)  >0-9999
from baseline and a decligé to

eGFR <30 mL per mi%(‘}qh m’

Mortality, dlalys@ and intensive care admission within 35 days post-contrast

All-cause mg@ﬁ.ty 0/328 3/332 (0.9%) 09(-011t0192) 01267
Dla|yszox) 0/328 0/332 0 1.0000
Int@sive care admission 0/328 0/332 0 1.0000
@quelae of in i ; group

Symptomatic heart failure 13/328 (4-0%) 0/332 -4.0 (-6-08 to —1-85)@

(LQ Hypernatraemia 07338 G332 o 1.0000
Hyponatraemia 1/328 (0-3%) 0/332 -0-3(-0-90to 0-29) 0-4970
Arrhythmia 4/328(12%)  0/332 12 (-2:411t0-0-03)  0.0604

eGFR=estimated glomerular filtration rate.
Table 3: Incidence of major adverse events in the standard prophylactic treatment (H+) and no S
prophylactic treatment (H-) groups \&00
&
\©
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Patients a risque
(diabete, anémie,>75ans
AINS , diuretic, CVD)

+
eGFR of 30-59 mI/mm/]S@3 m?)
&
(]
Q’z’&e}\
6@)
Q

3ml/kg/h m%vant + 4h apres
1m|/kg/ta°\12h avant + 12h aprés

KQ’
&
&
Q
P THE LANCET 2017
@
29
N
Prophylactic hydration to protect renal function from

intravascular iodinated contrast material in patients at high
risk of contrast-induced nephropathy (AMACING):

a prospective, randomised, phase 3, controlled, open-label,
non-inferiority trial

Passion Communication Education
ler au 3 décembre 2021




Hydratation adaptée aux pressions de remplissage
.s\\@'
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(2} 1h 4h N 15— — LVEDP
\&J {b{\\, R —— Control
. PO S
%)
= 3ml/kg/h 1,5M1/Kg/h g
) & 2 10
O g
O6 @
\ ©
QKQ’Q E Log-rank p=0-009
- N - @
IK:\JJ 1 h &0 4h '%‘ \Q}b\
- _ ”E [ \"\(\
X ) &
3 & é o°
= | 3mi/kg/pe PV &
=l & >18mmHg :1,5ml/kg/h @@Q
< 13 -18mmHg  : 3ml/kg/h 0 l : l —& .
c)\« <13mmH . 5m|/k /h 0 30 60 _ 90 120\0(\ 150 180
CQQ g ’ g Number at risk Time (days) 0(}’
O LVEDP 196 104 101 190 (o 190 190
(19"1/ Control 200 192 189 188 o.&Q 187 184 181
‘igure 3: Rate of major adverse events in each group &O\)
The graph shows the 6-month rate of major adverse events, defigéd as a composite of all-cause mortality,
nyocardial infarction, or dialysis. LVEDP<=left ventricular ende' stolic pressure.
P
@
X9
6.7% vs. 16.3%;relative risk, 06@{?[; 95% Cl, 0.22 to 0.79; P = 0.005),
<«
c)\s

Q~
©)
Brar SS, et althe POSEIDONQrgt@wbdomised controlled trial. Lancet 2014; 383: 1814-23.
(']/
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Hydratation adaptée aux pressions de remplissage A\/\/

\\(\‘@ | FIGURE A4 Cumulative Major Adverse Events at 90 Days for
o the CVP-Guided Hydration Group Versus Control Group
\\Q)
{\\'@
& oy —
Qo £ 25 - Control group
TABLE 3 Incidence of CIN in Study Patients by Suggé\aups 2 — CVP guided group
=
o o
CVP-Guided Control C}\qwnlute Difference, z
Hydration Group Group ° % (95% CI) p Value %
-f\ m
LVEF @Q =
40%-50% 10/69 (14.5) ché%’ (25.8) 11.3(-23to24.8) 0.077 é
<40% 11/63 (17. 5) '224'66 (33.3) 15.8 (0.9 to 30.9) 0.031 &=
CcvpP )
E
<6 cm Hz0 3/28 1(?% 9/24 (37.5) 26.8 (4.0 to 49.6) 0.045 &=
6-12 cm H,0 8,’8@?’11 6) 20/74 (27.0) 15.4 (2.5 to 28.4) 0.022 e
0
=12 cm H,0 35 (28.5) 10/34 (29.4) 0.8 (-2131023.0) 0.939 >
0 ¢ "‘0102030405050,\1@‘\3090
\«
Values are n,fltﬁl%) Time (days)\\o
LVEF = I.@ ventricular ejection fraction; other abbreviations as in Tables 1 and 2. \vb
f\‘b

The graph shows the 3-month major éﬂ%’erse events, defined as a
composite of all-cause mortathKd?yocardlal infarction, and
1 é 3 ml/kg/h selon PVC < 6mmhg et > 12mmhg acute renal failure requmngéjlq;?sm in each group. CVP = central

VEenous pressure.

&
6@’@
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Gen@@ et al,] Am Coll Cardiol Intv 2016,;9:89-96
(1/
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Autres thérapeutiques préventives
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Table 3, Pr@-y and Secondary End Points
(4
& Sodium
é\e‘ Bicarbonate Sodium Chloride  Odds Ratio Acetylcysteine Placebo Odds Ratio
> Acét |C Ste | n e N AC Quitcome [N=2511) (N=2482) 195% Cl) P Value [N=2495) (N=2438) 195 CI) P Value
«O
y y 600“ ne. of patients (%) no. of patients (%)

© Primaryend paint* 1104 4) 116 {4.7) 0,93 0.62 114 (4.6} 112 (4 5) L02 088

@)Q (0.72-1.22) 10.78-1.33)

,@ Secondary end points r
Contrast-associated acute kidney injuryf 239(95) 206 (8.3) L1 0.13 228(5.1) 217 {8.7) L6 058
<9 &

. (0.96-1.41) (0,870
G'Q? Death by 90 days 6024} 68 (2.7) 087 0.43 67 (2.7} 61 2.4} @;_I\.o 059

& {0.61-1.24) Or1.57)
g Need for dialysis by 90 days 32(13) 29 (L) 1.09 0.73 30(1.2) 31 (1.2) \\Q’ 0.97 0590

» Bicarbonatgede sodium ] Sl
Persistent kidney impairment by 90 days 28(1.1) 25 (1.0} 1.10 0.71 26(1.0) 2]"11 IQ 0.96 0.8%

% {0.64-1.91} {0.56-1.66)
&0 Haospitalization with acute coronary syn- 272(10.8) 251 {10.1) 1.08 0.40 244 (9.8) &@3111 2} 0.86 0.11

(.)\N drame, heart failure, or stroke by 90 {0.90-1.29) {0.71-1.04)

days

®Q~ Allcause hospitalization by %0 days 1071 (42.7) 1052 (42.4) L1 0.85 1069 142@ 1054 42.2) 1.03 0.64

\© (0.90-1.13) (0.91-1.15)

Qq’ o 5 = e

v

* The primary end point was a compaosite of death, the need for dialysis, or a persistent increase of at least 50% from ba I&g’m the serum creatinine level at 90 days, Data regarding 90-
day creatinine levels were missing in 119 patients {4.79€) in the sodium bicarbanate group, 103 (4.1%) in the soduum&ﬁhnde group, 105 (4.2%5) in the acetyleysteine graup, and 117
{4.79%) in the placebo graup.

T Contrast-associated acute kidney injury was defined as an increase in serum creatinine of at least 25% or at Ieasl,& mg per deciliter (44 pmal per liter) fram baseline at 3 to 5 days af-
ter angiography, Data regarding serum creatinine levels on days 3 to 5 were missing in 212 patients (8.4%) m(be sadium bicarbonate group, 229 {9.2%) in the sodium chlaride group,

210 (8.4%) In the acetylgysteine group, and 231 (9.2%) in the placebo graup.

<
PR
@

PRESERVE TRIAL 0\“
Weisbord SD et al. Outcomes after ang/og?bphy with sodium bicarbonate and acetylcysteine.
N Engl J Med 2018; 378: 603-14. q/gfi‘
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Autres thérapeutiques préventives

Sl
Stnﬁp(‘\@} Contral
Author & Year CIN+ Bglr\ Rate CIN+ CIN- Rate Relative risk [95% CI]
Han 2014 ; @GHBAI 23% 58 1442 39% - 0.59(0.39, 0.89]
> M Leoncini 2014 @G? 235 6.7% 38 214 151% —— 045[0.26, 0.77]
St a t I n e S Quintavalle 2012 Q;Q 9 1983 45% v 17 178% —=— 0.25[0.12,0.511
Cao 2012 6@6\ 6 8 6% 18 72 200% —— 0.33[0.14, 0.80]
Jo2012 o(\ 6 104 55% 11 97 102% —— 0.5410.21, L.40]
Li 201\@,\\ 2 76 2.6% 13 70 157% _ 0.16[0.04, 0.70)
de@ei"a 2012 6 61 90% 5 6 74% — 1.22[0.39, 3.80]
Qﬁtti 211 6 114 50% 16 105 132% —ay 0.38(0.15, 0.93]
»@K Miao 2011 6 124 46% 11 17 80% —a— 0.5810.22, 1.52] @
S Ha 2011 10 155 6.1% 10 264 36% —a— 1.66[0.71, 3.90] ‘6\
& o’ Hua 2010 5 7 66% 16 81 165% —=— 040[0.15, 1.04] . \(’\@
Q)G Ozhan 2010 . 58 33% 7 6 100% —— 0.33[0.07, 1.54] Qf}
{Q? Acikel 2010 0 80 00% I 79 12% 4 0.3310.01, 8.06] ) é\%
w\\?.) Toso 2010 15 137 99% 16 136 105% —a— 0.9410.48, 1.83) ’Z}&
&0 Yu 2010 0 40 00% 1 39 25% 4 0.33[0.01, 7.95] @Q
0\){9 Zhou 2009 0 50 0.0% 3 47 60% | 0.14[0.01, 2.70) "Q)@
\f Wang 2009 5 W S1% 6 @ 6% ———y 0830026264
Q.O Xinwei 2009 6 107 53% 18 97 157% beooe 0.3410.14, 0.821 (‘;Qo
@O Jo 2008 3 115 25% 4 14 34% ———— 0.75[0.17, 3.@
Qq’\ Heterogeneity: @Q&O
2y Qdf=181=24.22; P=0.15 ) Q)‘
l-squared=26% Favours statin therapy Favours mntrnll n\‘)\
RE Model 138 3361 289 3373 - ~052[0.40,067)
T T T T | &P
001 0.05 0.25 100 )
Relative risk (log scale) <@
)
Figure 2. Forest plot. Forest plot of randomised trials meeting inclusion criteria. Cl-AKl: contrast-induced acute kidney
injury; RE: random effects
\©
Leoncini M et al. (PRATO-ACS) study. Am Heart J 2014; 168: 792-7. Thoyé}’pson et al Eurolntervention 2016;12:366-374
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La voie d’abord

Radiale++ & Fémorale

Radig N Femoral Odds Ratio 0Odds Ratio
Study or Subgroup Even!% otal Events Total Weight IV, d 95% Cl  Year v, 95% CI
1.1.1 RCT (%)
Ando 2017 ‘\Q,§34 4109 712 4101 13.3% 0.87[0.77, 0.98] 2017
Samy 2019 a 30 5 30 1.8% 0.77[0.19, 3.20] 2019
Subtotal (95% Cgb 4139 4131  15.1% 0.87 [0.77, 0.98]

638 717

Y

Total events

Heterogen u? = 0.00; Chi? = 0.03, df = 1 (P = 0.87); ¥ = 0%

Test fo all effect: Z = 2.38 (P = 0.02)

opensity score matched

se 2014 19 225 38 225 6.5% 0.45[0.25, 0.81] 2014

man 2014 127 8857 172 8857 11.8% 0.73[0.58, 0.93] 2014
Kolte 2016 14 254 21 254 5.3% 0.65 [0.32, 1.30] 2016

Gilli 2017 5 177 3 177 1.7% 1.69 [0.40, 7.16] 2017
Steinvil 2017 23 536 56 536 7.6% 0.38[0.23, 0.63] 2017
Kanic 2019 51 1049 65 1049 9.4% 0.77 [0.53, 1.13] 2019
Subtotal (95% CI) 11098 11098 42.3% 0.63 [0.48, 0.83]

Total events 239 355

.05; Chi? = 9.16, df = 5 (P = 0.10); I> = 45%
= 3.33 (P = 0.0009)

Heterogeneity: Tau®
Test for overall effect:

1.1.3 Retrospective

Damluji 2014 20 793 26 581 6.4% 0.55[0.31, 1.00] 2014
Azzalini 2014 5 172 5 49 2.1% 0.26 [0.07, 0.95] 2014
Feldkamp 2017 115 1141 285 1796 11.8% 0.59[0.47, 0.75] 2017
Pancholy 2017 24 2176 128 5353 8.5% 0.46 [0.29, 0.71] 2017
Barbeiri 2018 253 1915 267 2284 12.5% 1.15[0.96, 1.38] 2018
Khalil 2019 2 45 8 45 1.4% 0.22 [0.04, 1.08] 2019
Subtotal (95% CI) 6242 10108 42.7% 0.57 [0.36, 0.90]

Total events 419 719

Heterogeneity: Tau® = 0.22; Chi® = 34.63, df = 5 (P < 0.00001); I* = 86%
Test for overall effect: Z = 2.40 (P = 0.02)

Total (95% CI) 21479 25337 100.0% 0.66 [0.54, 0.81]
Total events 1296 1791

Heterogeneity: Tau® = 0.08; Chi* = 50.27, df = 13 (P < 0.00001); I* = 74%

Test for overall effect: Z = 4.03 (P < 0.0001)

Test for subgroup differences: Chi’ = 6.86, df = 2 (P = 0.03), I’ = 70.8%

0.01

& Bleeding
& Athero-embolization
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7480164/

Quel produit de contraste ?

o
@
High Osmolality \\(\ Low Osmolality Iso-osmolali
a
r] N CONCH,CHOHCHOH N N ol
X%) HO. 0 0,
1 & I !
Molecular Q s 4 ‘ I ! ! &
Structure : N CONHCHCHOHCHOH n OH “
CH,CONH NHCOCH, “347/ ”O\/l\/ /\I/\ \)\/0“
(,;\\00 1 z: ° : D’J\cHl H.,C/L"o [ =
o
\oblonic monomer lonic dimer Nonionic monomer Nonionic dimer
\%Q;atrizoate meglumine and loxaglate lopamidol (408 lodixanol (550)

)
Generic Name}™ diatrizoate sodium (760) meglumine and lopamidol (510) lodixanol (652) 2
- : . S
(mg contrast/f ioxaglate sodium lopamidol (612) &
2 (589) lopamidol (755) \(’\\
'S &
¢ —
Gpﬁ‘lcentration 370 320 200-370 270-320 2 P
O
6\ T "@k
9
&00 Osmolality ((:6\
(.)\N (mOsm/kg H,0) 1554 ~600 413-796 290 ) 00
N
®Q~ &
O 8 V4 &
v =T 105 75 2.0-9.4 6.3-28

) (mPa-sec at 37°C)

N
q,Q(l’Sana WaheedJ Thorac Cardiovasc Surg 2020;-:1-6
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Limiter drastiguement le produit de contraste

.s@ N
N
O

&

> Eviter de dépasser une dose mammaLe‘?’%\
{\\,
- Dose (en g d'iode) / eDFG absolu ( md?mln ) <1,1
6‘
- Volume de PDC (en ml) /eDOE‘ﬁ relatif (ml/min/1,73 m2) <
(produita 350 mg d’l/ml) @Q

&
» Limiter le volume tggal = double de la clairance

3

0\
'09

Ando G ;Circ Cardiovasc Interv 2014; 7: 465-72.

GRCI 2021

» Petits moyens et innovations
-Petits cathéter : 5F
-2ml/ injection
-limiter incidences
-Diluer le produit de contraste
-Augmenter la cadence image et scopie forte

-PCI: diminuer les contrdles s
-Image en référence \.\6@}
-Utiliser le rehaussement de ste\\a"c
-Roadmap Q“\

-IVUS, dextran OCT 6{@‘0@
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Mesures post procédure

Q}S\@"
& 20 -
&
¥

. & . 151
» Prévenir la thrombosegddiale : compression courte 10

;\\OQ 10 7]

S
Q,QKO 5 i
3 1,4

o _
ee’é@ 4 &
.,@{0 Short &éz’ong

%&0\ Rashid & al. J Am Heg(@ﬁ?\ssoc. 2016
<9 &
©" S
» SwiVeillance clinique : diurése et les signes de surcharge &
3\ R
S R
&0&
&
] [ 3 7 . . 7 . \ 0
» Surveillance Biologique : Dosage créatininémie a H @Bﬁ 14-7
&O
~
c)\s
&
©
&
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Take home message

> Possibilité de I'ambulatoire

» Applicable en urgence 0(,;@
\06

&
&O\s@

.

CENTRAL ILLUSTRATION: Measures to Decrease the Risk of CI-AKI Before

and During PCI

&
+ Ighravenous
\shydratlon
<‘\ (tailored to
patient’s volume
status)
+ Potent statins
« Stop nephrotomc
drugs

Wﬂ

« Dextran-based OCT
« FFR/iFR

Pre-procedural
Interventlons

Coronary
Imaging and
Physiology

o

« DyeVert PLUS
+ Renal Guard

Device-based \ Kocella

Interventions

>
¢ontrast-sparing
& strategies
(see Table 1)
» Coronary sinus
aspiration
» Remote ischemic
conditioning
+ Radial access
* Iso- vs. low-
osmolar contrast
media =
=

.

Strategies

Almendarez, M. et al. J Am Coll Ca\n@h ol Intv. 2019;12(19):1877-88.
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