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Tanimlar

Kontrastla indUklenen akut bobrek hasar (nefropati(CIN)), kontrastl
goruntlleme prosedurleri yapilan hastalarda en yaygin
komplikasyondur.

Genellikle kontrasta maruz kaldiktan 2-7 gin sonra, baslangica gore
en az % 25 serum kreatinin artisi veya 0.5 mg/dL (44 mcmol/L) mutlak
arfis olarak tanimlanir.

lyotlu kontrast maddenin intravaskdler (IV veya intra-arteriyel)
uygulanmasini gerektiren tum hastalarda dnceden var olan bdbrek
fonksiyon bozuklugu veya akut bobrek hasari icin diger risklerin
degerlendiriimesi gerekmektedir.



Risk

BT de;
Acil oimayan BT'de <% 1

Acil durumdaki hastalann >% 10'u (altta yatan ciddi klinik
duruma bagl olabilir)

PTCA sonrasi
Bobrek fonksiyon bozuklugu olmayan hastalarn <% 3'0
kronik bobrek hastaligl olan hastalarn% 40'a kadari

Ozkok S, Ozkok A. Contrast-induced acute kidney injury: A review of practical points. World J Nephrol. 2017 May 6;6(3):86-99. doi:
10.5527/wjn.v6.i3.86.



Risk Durumlarie

Onceden var olan bdbrek yetmerzlidi (erkeklerde serum kreatinin >1.3
mg/dL [2115 mmol / L] ve kadinlarda = 1 mg/dL [2 88.4 mmol/L] veya
tahmini glomerdler filtrasyon hizi 1.73 m2 basina <60 mL/dk)

Hipertansiyon

Hemodinamik anstabilite

Intravaskiler volim azlidi

>/5 yas

Konjestif kalp yetmezligi

YUksek hacimde kontrast madde verilmesi
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Age (yrs) 50 v | 0
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ABOUTBMC2 | BMC2COLLABORATVE | PUBLICATIONS | CALCULATORS Gender emate | See GFR
Is The Patient African-American? No hl | See GFR
Is Hypotension Present?* No V| 0
Is Intra-Aortic Balloon Pump Present? No v | 0
CIN CaICUIator Congestive Heart Failure™ Yes v | 5
Hematocrit 30 v 3
. . . Diabetes Yes g 3
NOTE: An updated version of this calculator can be found here: Current PCl risk calculai - . |
SCAI) Volume Of Contrast Medium Used in cc 0-100 v | 1
Serum Creatinine in mg/d| 0.9 v| See GFR
Age:* Height: * Glomerular Filtration Rate Index (GFR) 70.4 0
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CAD Presentation: *

Mehran H et al. J. &Am. Coll. Cardiol. 2004;44:13593-139%.
Data Source: Columbia University Medical Center Interventional Cardiclogy Data Base

No symptom, no angina v *Hypotension = systolic blood pressure <80 mmHg for at least 1 hr requiring inotropic
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Patogenez

Esas suclanan mekanizma vazodilator ve vazokonstriktor
faktdrler arasinda olusan dengesizlik sonucunda meydana
gelen renal iskemidir.

Akut tUbUler nekroz

Hipoksemiye neden olan renal vazokonstruksiyon
Kontrastin direkt sitotoksik etkisi

YUksek osmolalite

Rudnick MR, Tumlin JA. Pathogenesis, clinical features, an diagnosis of contrast-induced nephropathy. www.uptodate.com, 2012
UpToDate.



Kontrast Nefropatisinin Onlenmesi

MUmMkUnse nefrotoksik ilaclarn kesiimesi
YUksek riskli hastalarda
-Alternatif goruntlleme metodunun secilmesi
-MUmMkUn olan en dusuk dozda iyot bazl kontrast madde
-izo-osmolar veya disuk osmolar kontrast kullanimi
Islem dncesi hidrasyon
-Tek basina oral sivilar kullanmamals
-VolUm genisletmek icin IV izotonik sodyum klorUr solusyonlari
-V sodyum bikarbonat ile hidrasyon, IV salinden daha eftkili olabilirege



Medikasyon

NAC
teofilin (aminofilin),
fenoldopam,

iloprost, alprostadil,
prostaglandin E1,

statinler, statinler artt NAC,

bikarbonat sodyum,
bikarbonat sodyum arfi NAC,

askorbik asit (C vitamini), E
vitamini veya benzerleri
(tokoferol),

a-lipoik asit atriyal natrioretik
peptid, B-tipi natrivretik
peptid, karperitid.

Su X, Xie X, Liu L, Lv J, Song F, Perkovic V, Zhang H. Comparative Effectiveness of 12 Treatment Strategies for Preventing Contrast-induced Acute Kidney Injury: A

Vitamin and its analogues

High—dose statin+MaC Matriuretic peptide

Bicarbonate sodium+MNaC

Fencldopam Prostaglandin

High—dose statin

Bicarb di Low—dose statin
icarbonats sodium Theophyliine

Systematic Review and Bayesian Network Meta-analysis. Am J Kidney Dis. 2017 Jan;69(1):69-77. doi: 10.1053/j.ajkd.2016.07.033.



Neden NAC veya Bikarbonate

NAC
-Antioksidan ve vazodilatdr efki
-Ucuz ve yan etki az
Bikarbonat
-Alkalinizasyon serbest oksijen hasarindan koruyucu
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Effectiveness of N-Acetylcysteine for the Prevention of
Contrast-Induced Nephropathy: A Systematic Review and

Meta-Analysis of Randomized Controlled Trials
Renfan Xu, MD, PhD; Anyu Tao, MD; Yang Bai, MD; Youbin Deng, MD, PhD; Guangzhi Chen, MD, PhD

Methods and Results—PubMed, EMBASE, and the Cochrane Library were electronically searched from inception to January 20 16

] . g ry p NAC +—Hid g Syo N for all relevant studies. The weighted relative risk (RR) and corresponding 95% Cl for incident CIN were estimated using random

effects models. Standard methods for assessing statistical heterogeneity and publication bias were used. The study included
11 480 participants and 1653 cases of CIN. The incidence of CIN was 12.8% in the NAC group versus 16.0% in the control group

2. grU p PlO Ce bo Veyg Hidrgsyon (RR: 0.76, 95% Cl: 0.66—-0.88, P=0.0002). In the patients undergoing coronary angiography, the incidence of CIN in the NAC group

versus the control group was 13.7% versus 17.2% (RR: 0.74, 95% Cl: 0.63-0.87, FP=0.0002); in those undergoing peripheral

angiography, the incidence was 6.4% wversus 5.8% (RR: 1.00, 95% Cl: 0.42-2.40, P=1.00); in those undergoing computed
KAG ve BT de dCIhC] fCIyd(]ll tomography, the incidence was 7.7% versus 14.8% (RR: 0.51, 95% Cl: 0.29-0.89, P=0.02).

Conclusions—Qur meta-analysis showed an inverse and significant association between NAC supplementation and risk of CIM in

Periferik Anjiogrd fide nyd OSIZ? 2 patients undergoing coronary angiography and computed tomography, while a protective role for NAC in patients undergoing

peripheral angiography was not cbvious. (Jf Am Heart Assoc. 2016;5:e003968 doi: 10.1161/JAHA.116.003968)

Verilen kontrast miktarlar ve turU
bilinmiyor
NAC dozu 600-7200 mg
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N-Acetylcysteine Plus Intravenous Fluids Versus Intravenous
Fluids Alone to Prevent Contrast-Induced Nephropathy in
Emergency Computed Tomography

Stephen J. Traub, MD; Alice M. Mitchell, MD, MS; Alan E. Jones, MD; Aimee Tang, MD; Jennifer O’Connor, BS;
Teresa Nelson, MS; John Kellum, MD; Nathan |. Shapiro, MD, MPH

RCT, Cift kor, 2 Merkezli calisma
357 hasta

Resulis: The data safety and monitoring board terminated the study early for futility. Of 399 patients enrolled,
357 (89%) completed follow-up and were included. The N-acetylcysteine plus saline solution group contrast-
induced nephropathy rate was 14 of 185 (7.6%) versus 12 of 172 (7.0%) in the normal saline solution only
group (absolute risk difference 0.6%; 95% confidence interval —4.8% to 6.0%). The contrast-induced
nephropathy rate in patients receiving less than 1 L intravenous fluids in the emergency department (ED) was
19 of 147 (12.9%) versus 7 of 210 (3.3%) for greater than 1 L intravenous fluids (difference 9.6%; 95%

confidence interval 3.7% to 15.5%), a 69% risk reduction (odds ratio 0.41; 95% confidence interval 0.21 to
0.80) per liter of intravenous fluids.

Conclusion: We did not find evidence of a benefit for N-acetylcysteine administration to our ED patients
undergoing contrast-enhanced CT. However, we did find a significant association between volume of intravenous
fluids administered and reduction in contrast-induced nephropathy. [Ann Emerg Med. 2013;62:511-520.]

NAC+sivi %7,6, Sadece sivi %7 CIN gelismis

1 L den az sivi verilenlerde %12,9, fazla verilenlerde %3,3

Annals of Emergency Medicine



SYSTEMATIC REVIEW AND META-ANALYSIS

_OPEN,

How Strong Is the Evidence for Sodium Bicarbonate to
Prevent Contrast-Induced Acute Kidney Injury After
Coronary Angiography and Percutaneous
Coronary Intervention?

Yuhao Dong, MD, Bin Zhang, MD, Long Liang, MD, Zhouyang Lian, MD, Jing Liu, MD,
Changhong Liang, PhD, and Shuixing Zhang, PhD

16 RCT, 3537 hasta, 2 grup

Medicine

Sivi+HCO3 vs NaCl

Birincil sonlanim CIN, anlamli fark gdsterilmis

Volume 95, Number 7, February 2016

Records identified through
database searching:
Pubmed (n=22), Embase
(n=15), CENTRAL (n=17)

Additional records identified
through other sources (n =2 )

l

l

I Records after duplicates removed (n =23 ) ]

l

I Full-text articles assessed for eligibility (n =19) I

Records excluded, with reasons:
a. N-acetyl cysteine (NAC) vs.
sodium bicarbonate (n =3 );

b. pre and postprocedure SB vs.
post procedure SC only (n=1)

l

HCQO3, Kreatinin dususu ve GFR artisinda faydall

Mortalite, diyaliz ihtiyaci, yatis sUresinde anlamili

etki yok

[ Studies included in the final meta-analysis (n =16) ]

s | Low quality studies according to

the Jadad criteria (n=3)




JAMA Internal Medicine | Orginal Investigation

Effect of No Prehydration vs Sodium Bicarbonate Prehydration
Prior to Contrast-Enhanced Computed Tomography in the Prevention

of Postcontrast Acute Kidney Injury in Adults With Chronic Kidney Disease

The Kompas Randomized Clinical Trial

Aohit 1. Timal, MO Judith Kooiman, MO, PRD; Yeo W ). Slplens, B0, PhD: Jean-Paul Po M. die wries, MO, PhO: s 1. A, W Vesberk-fonkers. MD, PhiD;

JAMA Intern Med. doi:101001/jamainternmed.2019.7428
Published online February 17, 2020.

Harald F. H. Brulaz_ BA0 PhD: Marjoljn van Buren, MO, FhD: Aart 1 van der Moken, MO, PhD; Suzanne C. Cannegleter, MO, PhD: Heln Puttes, PhD;

‘Wilbest B. van den Hout, PhD; 1 wiouter Jukema, MD, PhO; Ton J. Rabelink, MD, PhD: Manno V. Hulsman, MO, PhD, FESC

523 hastq, stage 3 KBY , RCT

2 grup; hidrasyon yapiimayan vs 250 ml
izotonik+bikarbonat

CIN gelisimi toplam 11(%2,1) (7 vs 4)
Diyaliz intiyaci olmamis

RESULTS Of 554 patients randomized, 523 were included in the intention-to-treat analysis.
The median (interquartile range) age was 74 (67-79) years; 336 {54.2%) were men and 187
(35.8%) were women. The mean (5D} relative increase in creatinine level 2 to 5 days after
contrast administration compared with baseline was 3.0% (10.5) in the no prehydration
group vs 3.5% (10.3) in the prehydration group (mean difference, 0.5; 95% Cl,-13to 2.3;

P = 001 for noninferiority). Postcontrast acute kidney injury occurred in 11 patients (2.19),
including 7 of 262 {2.7%6) in the no prehydration group and 4 of 261 (1.5%) in the prehydration
group, which resulted in a relative risk of 1.7 (95% C1, 0.5-5.9; P = 36). None of the patients
required dialysis or developed acute heart failure. Subgroup analyses showed no evidence of
statistical interactions between treatment arms and predefined subgroups. Mean hydration
costs were €119 (LIS $143.94) per patient in the prehydration group compared with €0

(S 300 in the no prehydration group (P < .001). Other health care costs were similar.

COMNCLUSIONS AND RELEVANCE Among patients with stage 3 (KD underpoing
contrast-enhanced computed tomography, withholding prehydration did not compromise
patient safety. The findings of this study support the option of not giving prehydration as
a safe and cost-efficient measure.



Comparison of combination therapy of high-dose oral N-acetylcysteine @Emm
and intravenous sodium bicarbonate hydration with individual therapies

in the reduction of Contrast-induced Nephropathy during Cardiac

Catheterisation and Percutaneous Coronary Intervention (CONTRAST):

A multi-centre, randomised, controlled trial+

Eric Chong ™', Kian-Keong Poh *“*', Qingshu Lu®, James Jun-Jie Zhang ®,

Hean-Yee Ong -, b Aizai Azan ', Shao-Liang Chen ®, Ji-Yan Chen ', Rosli Mohd Ali', Wei-Yi i Fang ®,

Titus Wai Leong Lau’, Huay-Cheem Tan *~*

3 grup toplam 548 hasta

NAC vs Bikarbonat vs Kombine

Birincil sonlanim CIN

Kombinasyon Ustun dedil

NAC da insidans Bikarbonattan dUsuk

12 saat HCOJ3 infUzyonu 1 saatten
Ustun

Ning Tan ', Xu Min Hou®,

Intemational Journal of Cardiology 201 (2015) 237-242

Contents lists available at ScienceDirect

International Journal of Cardiology

journal homepage: www.elsevier.com/locate/ijcard

Methods: In a multi-centre, open-label, randomised, controlled trial ( NCT00497328), we prospectively enrolled
548 patients with at least moderate renal impairment undergoing cardiac catheterisation with or without percu-
taneous coronary intervention. Patients were randomly assigned to 3 groups: 1) NAC: 154 mEq/L sustained so-
dium chloride regime (1 mL/kg/h 12 h before, during and 6 h after the procedure) with oral NAC at 1.2 g bid
for 3 days (n = 185); 2) SOB: 154 mEq/L abbreviated SOB regime at 3 mL/kg/h 1 h before the procedure, and
1 mL/kg/h during and 6 h after the procedure (n = 182); and 3) COM: combination of abbreviated SOB regime
and oral NAC (n = 181). The primary end point was incidence of CIN. The secondary end points were rise in
serum creatinine, hospitalisation duration, haemodialysis, morbidity and mortality within 30 days.

Results: The 3 groups had similar baseline characteristics: age 68 + 10 years, 76% male, 48% diabetic and baseline
glomerular filtration rate (GFR) 47.7 & 13.0 mL/min. There were 41 (8.8%) patients with GFR < 30. The AN inci-
dences were NAC 65%, SOB 12.8% and COM 10.6%. The COM regimen was not superior to either the NAC (relative
risk (RR) = 1.61,95% confidence interval (Q): 0.76 to 3.45, p = 0.225) or SOB (RR = 0.83, 95% CI: 0.44 to 1.56,
p = 0.593) regimens. The CIN incidence was lower in the NAC group than the SOB group (adjusted odds ratio
(OR) = 040, 95% Cl: 0.17 to 092; p = 0.032). Multvariate analysis showed contrast volume (OR = 1.99,95%
Cl: 1.33 to 2.96, p < 0.001 per 100 mL), female (OR = 2.47, 95% Cl: 1.22 to 5.00, p = 0.012) and diabetes



Review

Strategies Preventing Contrast-Induced
Nephropathy After Coronary Angiography:
A Comprehensive Meta-Analysis and
Systematic Review of 125 Randomized
Controlled Trials

Sadegh Ali-Hassan-Sayegh, MD', Seyed Jalil Mirhosseini, PhD',
Zahra Ghodratipour, MD', Zahra Sarrafan-Chaharsoughi, MD',

Abstract

This systematic review with meta-analysis sought to determine the strength of evidence for the effects of hydration (sodium
bicarbonate [SB] and normal saline [NS]), supplementations (N-acetylcysteine [NAC] and vitamin C), and some commeon drugs
(adenosine antagonists [AAs], statins, loop diuretics, and angiotensin-converting enzyme inhibitors [ACEIs]) on the incidence of
contrast-induced nephropathy (CIN) and requirement for hemodialysis after coronary angiography. After screening, a total of 125
trials that reported outcomes were identified. Pooled analysis indicated beneficial effects of SB versus NS (odds ratie [OR] =0.73;
95% confidence interval [Cl]: 0.56-0.94; P = 01), NAC (OR = 0.79; 95% Cl: 0.70-0.88; P = .001), vitamin C (OR = 0.64; 95% ClI:
0.45-0.89; P =01}, statins (OR = 0.45; 95% CI: 0.35-0.57; P = .001), AA (OR = 0.28; 95% CI: 0.14-0.47; P = .001), loop diuretics
(OR = 0.97, 95% CI: 0.33-2.85; P = .9), and ACEI (OR = 1.06; 95% CI: 0.69-1.61; P = .8). Overall, hydration with SB, use of
supplements, such as NAC and vitamin C, and administration of statins and AA should always be considered for the prevention of
CIN after coronary angiography.

iology

2017, Vol. 68(5) 389413
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®SAGE

Bir cok ajan incelenmis.
Bikarbonat ve Salin, NAC ve placebo
Her ikisi de CIN gelisimine faydal

Her ikisi de hemodiyaliz intiyacini
azaltma acisindan faydasizee?

(%0,77-0,82) (%1,9-2,2)
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Outcomes after Angiography with Sodium Bicarbonate
and Acetylcysteine

5.D. Weisbord, M. Gallagher, H. Jneid, 5. Gardia, A. Cass, 5.-5. Thwin, TA. Conner, G.M. Chertow, D.L Bhatt,

K. Shunk, C.R. Parikh, E.O. McFalls, M. Brophy, R. Ferguson, H. Wu, M. Androsenko, |. Myles, J. Kaufman,
and P.M. Palevsky, for the PRESERVE Trial Group®

4 yillik surecte 2 ye 2 randomizasyon, 4993 hasta
Toplam 4 grup (NAC vs HCOS3 vs NaCl vs Placebo)
Primer End-point anlamli fark yok.

-90 gUnlUk mortalite ve diyaliz ihtiyaci, Kreatinin artisi
Sekonder End-point CIN gelisimi

-HCO3 ve NAC arasinda anlamli fark yok.

-Kombine terapiler ile 4 grubun arasinda anlamli fark
yok.

5177 Provided informed consent
ard umdenwe=nt randomizatian

L

184 W ere micluded after mrdomization
144 Did not undergo angiog raphy
40'Withdrew consent

popul

4933 ‘Were included in the primary anakyss
laticn

l

J

1257 Wers assigned to receive
sodium bicarborate

and acetyloysheine

1254 Were assigned to recerme
sodium bicarbonate

and placeba

173& ‘Were assigned to recefme
sodium chloride
and acetylcysieine

1244 Were assigned 1o recefne
sodivm chloride

and placebo

> >

1511 Wers assigned to receive
sodium bicarborate

1495 "Were assigned to recere
acetyloysteine

49K ‘Were assigned to recefe
placebo

2462 'Were assigned 1o recefre
sodivm chloride

betwean Sodium Bicarbonate

Assessment of Interaction
and Acety loysteine

Acetyloysieine

WE.

Placebo

Sodium bicarbonate

Sodiumi chloride




Sonuc Olarak

NAC vs HCOS3 icin elde edilen net veri yok.

Hidrasyonun faydasi nispeten daha fazla
gOsterilmis.

Onleme hala en énemli basamak
Daha ¢cok RCT gerekli

Elde olmayan kanitlardan dolayr maliyet
yvinede o6n planda tutulmal



