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644 consecutive
pts (pPCl)

Retrospectively excluded

W

385 pts
(LVEF = 40 %)

N

259 pts

“| (LVEF < 40 %)

359 pts 26 pts with CIN

Without CIN

Am J Cardiol 2013;111:684e688
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BEITURTF 72 g N 985,73 74147 PCIf &, Hrp1t69,658%1 & #HPCIA G HBIAKI, FEEMA G K&
075 F5 28 B 7™ R )48 M 1 % (OR 3.59; 95%CI 3.47-3.71). DR MAKRTE(OR 2.92; 95%CI 2.80-
3.04)FISTEMI (OR 2.60; 95%Cl 2.53-2.67) . STEMI&H & K AEAKILL 5 5 IESTEMI.

Tsai TT, Patel UD, Chang TI, et al. Contemporary incidence, predictors, and outcomes of acute kidney injury in patients undergoing
percutaneous coronary interventions: insights from the NCDR Cath-PClI registry. JACC Cardiovasc Interv. 2014;7(1):1-9.




WIWWIEBZIBICOmM (IR BRAE)

17

1"XIT1€I‘1C;¢1E:IL]L')111‘I]‘dl Impact of Nephropathy Aﬂ'e.l'
of Percutaneous Coronary Intervention and
Cardiology a Method for Risk Stratification

TABLE 2 Radiocontrastinduced Nephropathy Risk Score in the Validation Cohort

Odds Ratio

Characteristics 25% Confidence Interval p Value Score
Creatinine clearance <60 ml/min 513.6-6.9) <0.0001 2
Intra-aortic balloon pump use 5.1(3.6-7.2) <(0.0001 2

¢ Urgent/emergency procedur 4.4 (2.9-6.5) <0.0001 2
Diabefes mei 3.112.3-4.2) <(0.0001 1
Congestive heart failure 2.2(1.6-2.9 <0.0001 ]
Hypertension 2.011.4-2.8) 0.0001 ]
Peripheral vascular disease 1.9 (1.4-2.7) <(0.0001 ]
Contrast =260 ml 1.8 (1.4-2.4) <0.0001 ]

Am J Cardiol 2004:93:



PREDISPOSING FACTORS

Dehydration, anaemia or diuretic 3 effective infravascular volume

diabetes andlor chronic kidney disease =» preexisting medullary hypoxia and impaired
andothalium-derived vasoralaxation

ACE Inhibitor or ARB % profeciive or predisposing effect debaled

ACUTE MYOCARDIAL INFARCTION
A Thrombosis

A  Inflammation

M Cardiac output

3 Hypoxia

CONTRAST MEDIA (PCI)

A  Blood viscosity

= Dysfunction of the endothelin system

A Large hyperosmaotic load EFFECT IN THE RENAL MEDULLA

A Mitochondrial enzyme activities A Vasoconstriction afferent arterioles

A  Adenosine triphosphate hydrosis 3 Local prostaglandin- and nitric oxide

A Reactive oxygen species (ROS) generatioy/ | (NOFmediated vasodilatation

3 Scavenge nitric oxide (NO) A Oz consumption
A Intratubular pressure
A Urinary viscosity
A Increase renal adenosine concentrations
= Direct loxic effect on renal tubular cells (ROS)
>
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Fig. 1 Pathophysiology of acute kidney injury in acute myocardial infarction with permission from Oxford University Press (#3654 161 388880)
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American

Heart
Association.

2013 ACCF/AHA Guideline for the Management of ST-Elevation Myocardial Infarction :
A Report of the American College of Cardiology Foundation/American Heart Association

Task Force on Practice Guidelines

9.8. Acute Kidney Injury

The risk of renal failure with STEMI relates to a host of factors,
including patient age, prehospital renal function, medications,
contrast volume, and hemodynamic status. Contrast-induced
nephropathy after angiography and intervention for STEMI is
always a risk, and attention to minimization of contrast vol-
ume and optimal hydration is required.*"
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Risk Factors Integer Score
Hypotension 5

IABP 5
CHF 5

Age >75 years 4
Anemia 3
Diabetes 3

\

Contrast media volume

1 for each 100 cc?

—

Serum creatinine>1.5mg/dl

OR
eGFR <60 ml/min/1.73 m?

4

2 for 40 - 60

eGFR (mimin.73 m®) =
136 % {Eﬂ'rll LETY x{ﬁﬂ&l“m
x (0.742 if ternale) x (1.210
if African American)

J Am Coll Cardiol . 2004:

4 for 20 - 40
6 for <20

44:139

Merhani

Calculate

WMWMESZABICOM (FRFE B 4R)

Risk  Risk of Risk of

Score CIN  Dialysis
<5 7.5% 0.04%
6to10 140% 0.12%
11to16 261% 1.09%
216 57.3% 12.6%
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Risk Factors Integer Score 1 1Th
Age>T75 years 1 N Risk Risk
Score CIN
Hypotension 1 0 1.0%
Calculate
~ Caleula 1-2 13.4% o
[ABP 1
=3 90.0%
Ser>1.5 mg/dl 1 |V
K. Lin et al. / International Journal of
o0 e o Cardiology 236.2017) 402—412
E I S ) ﬂm’c:erm
80 | o — j ,"'” ’ 0.4=
: 1/ £
e 4 if E
L " 3 o0
> i —— Chen Score, AUC =0.828 01
~---- Mehran S JAUC =0.776
Y7  |== AEEF,nAchr:(JBS:B ,_,J_'—,
0 'Jl T 1 T | T T 1 | R T ¢ 0.0-
0 2|0 4I0 610 BICr 100 T T 1 T T T
100-S pg cmc[[y 00 1.00 2.00 3.00 4.00 5.00

follow up year
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»2.1 2.1-4.0 4.1-6.0 6.1-8.0 8.1-10.0 1014+
n=1073 n=1377 n=475 n=158 n=61 n=34
Contrast-Cr Clearance Ratio 0.0 . . . . r
0.0 0.2 0.4 0.6 0.8 1.0
Figure 1 Relationship Between V/CrCl 1 Specificity
Ratio and Early Creatinine Increase
The association between ratio of the volume of contrast media to the creati- Recelver-Operator Characteristics Curve
ning clearance (V/CrCl) and the percentage of patients with an early abnormal
. o fre . pe high Recaiver-operator characteristics analysis Indicated an aptimurn cutoff value for

increase in creatining after percutaneous coronary intervention (PCI) was highly P R T e e T
significart (p < 0.001 overall and for trend). 3.7 (*). The C-statistic was 0.59.

PCIHIGEEZAIFEM K 3 Am Coll Cardiol 200
, CINXUSS kR o
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CINincidence %
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<1.15 1.15-1.57  1.58-2.38 >2.38
V/eGFR ratio quartile

Fig. 1 Relationship between V/eGFR ratio and CIN. The
association between the V/eGFR ratio and the percentage of
patients with CIN after PCI was highly significant (P < 0.001
overall and for trend)
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Fig. 2 ROC curve analysis. The receiver—operator character-
istic curve analysis showed that at a cutoff value > 2.39, the
V/eGFR ratio exhibited 72% sensitivity and 80% specificity for
detecting contrast-induced nephropathy. The C statistic was
0.81
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Table 17 Recommendations for prevention of contrast-induced nephropathy

Intervention Dose
All patients with CKD

OMT (including statins, B-blockers, and ACE

inhibitors or sartans) is recommended. According to clinical indications.

| mU'kglh
Hydration with isotonic saline is recommended. 12 h before and continued for 24 h after the procedure
(0.5 mLfkg/h if EF <35% or NYHA >Z).

127-130

N-Acetylcysteine administration may be 6001200 mg

considered. 24 h before and continued for 24 h after the procedure. ., 12

| h before: bolus = body weight in kg x 0.462 mEq
i.v. infusion for 6 h after the procedure = body weight in kg x
0.154 mEq per hour.

Infusion of sodium bicarbonate 0.84% may be
considered.

127,128,
130

Patients with mild, moderate, or severe CKD

124, 131-

Use of LOCM or IOCM is recommended. <350 mL or <4 mUkg 133

Patients with severe CKD

Prophylactic haemofiltration 6 h before complex | Fluid replacement rate 1000 mL/h without weight loss and saline

PCI should be considered. hydration, continued for 24 h after the procedure. 134,135

Elective haemodialysis is not recommended as a

preventive measure.

PCIFIGIRTE S thiE BT IPCIKIEMEw (CKD) BEd, Rt oEME KK, EXT4T
HEPCIFISTEMIE Z ARET TLEIR A ER'E TR B

RESCIND -STEMI  NCT02067195 e

136
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RenalGuard® .
SRR | A Therapeutic Approach to Reducing Closed-loop fluid
- S | Contrast-Induced Nephropathy, management system
b 2

= | £ h"; i
\%“ "U’ e : -

A high-volume fluid pump
A high-accuracy dual weight
measuring system

A single-use intravenous set
A urine collection system

BRI S B B CIN
Circulation. 2011,13;




A 25 Odds rafio = 0.47; 95% configence inferval = 0.24-0.92

Cl-AKI (%)

20.5%

o=00e5

Controlgroup RenalGuard group
B Odds Ratio Odds Ratio Caontrol
(96% Cl) (95% CI) group

Global population Q

GFR=30 miiminM.73 m*

Risk score 2 11

RenalGuard
group

047 (0.24-0.92) A0M45(20.59%)  16M146(11%)

0.44(0.19-0.98) 20068 (22.5%)

04510151 236) 1178 114%)

.
-

0 0.25 05

Favor
RenalGuard group

125 15

Faver
Control group

Circulation. 2011,13:12

1174 (15%)

ST 217T%)

B AR 2 B ZH BAE PR T
CINK A,

A. A lower concentration of
CM in the kidneys

A more rapid transit of
CM through the kidneys
Less overall exposure to
toxic CM

A potential reduction of
oXygen consumption in
the medulla
Maintenance of flow in
the renal tubules and
collecting ducts
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Table 3. Characteristics of Patients Who Developed Acute Pulmonary Edema

Age, LVEF, LVEDP, GFR, SBP, Risk Contrast

Patient Group y Sex % mm Hg mL[«Jmin~"-1.73 m? mm Hg Score Volume, mL CI-AKI
1 Control 61 M 42 14 40 110 12 200 Yes
2 RenalGuard 80 F 55 12 35 120 15 250 No
3 RenalGuard 86 F 45 12 36 130 12 150 No
4 RenalGuard 81 F 43 13 120 13 250 No

Table 5. Major Adverse Events at 1 Month in the 2 Groups

Control Group RenalGuard Group
(n=146), n (%) (Nn=146), n (%) P

Cumulative major adverse 14 (9.6) 10 (6.8) 0.52
events
Death 6 (4.1) 6 (4.1) 1.00
Dialysis

Acute pulmonary edema

Circulatio
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(95% CI D.04-0.58)
&0 =
P=0 005
35 4 RR=0.20 3%
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Owerall Elective angiography Urgent angiography

Figure 3. Incidence of CIN in All Study Patients and in
Those Undergoing Elective or Urgent Coronary Anglography
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Table: Median NS volume WWH&%%Eﬁﬁ%*

LVEDP-guided hydration arm 1,711 ml EE‘ (LVEDP) gIEﬁCKD%
| FERIKWFREE R
Standard Hydration 807 ml T*&jﬁ;’%]j{, Efﬁ%%‘*
Primary Endpoint BT LA e RFIE K4 (

25% or 0.5 mg/dL increase in Serum Creatinine 3mikg/h) , HEEEA

18 i S WFIBAR KL N5
16 16.3 2 CL: ml/kg/h, TOSEERHFE
14 g 0.41 (0.22 - 0.79)
£ 12 | A59% LVEDP<13 mmHg, 7Kk
g 10 AR W ZES ml/kglh,
c 8 - " >
z e : 95% (-163t029) L-VEDP13-18 mmHg
4 A 3 ml/kg/h, LVEDP
2 NNT = 11 >18 mmHg i A>1.5
oL

mi/kg/h, REHLERA/N
i

LYEDP guided Control

Lancet. 2014 May 24,383(9931):1814-23
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Clrc u1 atlon iy Yorotivind ” Effects of Hydration in Contrast-Induced Acute Kidney

Ca,d]wascula, Intemn"uns Learn and Live Injury After Primary Angioplasty
iR e ~ A Randomized, Controlled Trial

Table 2. End Points of the Study, Incidence of CI-AKl in High-Risk Patients, and In-Hospital Outcomes in
the 3 Study Groups

Control Late Hydration Early Hydration P Value
Group (n=150) Group (n=150) Group (n=150) for Trend

Primary and secondary end points

Serum creatinine increase by =0.5 mg/dL and/ 41 (27.3)* H (22t 18 (12.0)*¢ 0.001
or by =25% within 72 h, n (%)
eGFR decrease by >25% at 72 h, n (%) 23 (15.6) 15(10.3) 9 (6.0) 0.007

TR P MK BERECINRERS, BIHFRABIIKMRE, BEEDH
B 197K A /N TF-060m I AT B R CINEY & A Sy R T, {ELF 90 7S G ik
BREGAEER (BREMSERERA) . EHXTEEPCIEE

MR MR, A — SR
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lodixanol 1gl/kg b.w. lodixanol 2gl/kg b.w.
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BARJG4-6/NBANEE
, WRBRMICINGGEESE
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Aggressive hydraTion in patients with W) o
ST-Elevation Myocardial infarction undergoing
Primary percutaneous coronary intervention to
prevenT contrast-induced nephropathy

(ATTEMPT): Study design and protocol for the
randomized, controlled trial, the ATTEMPT,

RESCIND 1 (First study for REduction of
contraSt-induCed nephropathy followINg

carDiac catheterization) trial

Yong Liu, MD,? Ji-yan Chen, MD, FACC, FESC,* Yong Huo, MD, FACC, FESC,” Jun-bo Ge, MD, FACC, FESC, ©
Ying Xian, MD, ¢ Chong-yang Duan, MS, ¢ Shi-qun Chen, MS, **f Wei Jiang, MD, ¢ Ping-yan Chen, MS, € and
Ning Tan, MD?*, RESCIND group Guangzhou, Beijing, Sbanghbai, China; and Durbam, NC

IHREANRERKBLES BREL, BH%. EFBRAEMATATBATTEMP S
, MABFREEREBEERZEHOLERE (AHI), HRETHRALE, o
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