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Incidences of Contrast-Induced Nephropathy, and associated factors in patients

with chronic kidney disease at Burapha University Hospital

Raweewan Witoon (M.D.) and Thanwaporn Patpituk (M.D.)

Department of Internal Medicine, Faculty of Medicine, Burapha University, Chonburi,
Thailand

ABSTRACT

Background: An acute kidney injury, following the administration of contrast media, affects
diagnosis and therapy in patients with chronic kidney disease.

Objective: To determine the incidence of Contrast-Induced Nephropathy (CIN), and its associated
factors in patients with chronic kidney disease.

Materials and Methods: A descriptive, cross-sectional study was conducted at Burapha
University Hospital between September of 2018 and September, 2019. The data was collected
from medical records throughout the hospital’s computer directory. Once the incidence
of disease was calculated, statistical calculations were done using logistic regression and
multivariate logistic regression analysis.

Result: The incidence of CIN occured in 23 out of 205 patients, accounting for a rate of 11.2%.
Factors that increased the risk of CIN included a glomerular filtration rate less than 15 ml/
min/1.73m? In this way, the risk of CIN increased to 21.01 times (95% Cl: 3.34, 131.97, p = 0.001).
By contrast, a GFR in the range of 30 - 59 ml/min/1.73m? and with a ratio of contrast media
to body weight > 2.5 ml/kg, will increase the risk of CIN to 4.8 times (95% Cl: 1.12, 20.61, p =
0.035), as compared to the group that received the amount of contrast media to body weight
< 2.5 mUks.

Conclusion: In patients with chronic kidney disease, the incidence of CIN was 11.2%. An
estimated glomerular filtration rate less than 15 ml/min/1.73m’, with the administration of

contrast media to body weight > 2.5 ml/kg, increases the risk of CIN.

Keywords: Contrast induced nephropathy, Chronic kidney disease, Estimated glomerular

filtration rate, Contrast media
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Ywin Andiianane (Body Mass Index; BMI)
A19MIIN15NT9B9A (estimated glomerular
filttration rate; eGFR) 21ngn3 Chronic Kidney
Disease Epidemiology Collaboration (CKD-EPI)
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STATA, version 14.1 (Stata Corp LP, College
Station, TX, USA)
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WBYUNFUINNNTANEISTUSIE (CIN) Adanelne
ANASLEANUIUTSULALYUNINNIN 0.5 Taansume
WTANT UIDNNTULINAINSBEAY 25 IINAIRIFUY
Tuszozian 48 -72 tluanasannilasuasiussa

ASATIZINNEDR

THadndanssan wans AUl Sovaz A
de damﬁmwummgm Lﬁaﬁmﬁzﬁs{’faaﬂa
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FEWINNABU AUBIBU 2561 — AUeIEU 2562
d1uau 205 AU WuwmAseiesas 59.5 wAnda
Yovay 40.5 01gwAs 71.69 + 12.92 Y dnilvg
fA9nsn1snsesuetls 30-59 Tadansneunil
§i9 1.73 M199LUAT AT serum creatinine Nau
flasuansiusedinde 1.62 + 0.62 fiadnsuse
WAFRS Seuar 78 vewUledilsandnudulalin
gesume diulvgifuusenueananudulain
Iuﬂﬁjm calcium channel blocker (5oway 48.3)
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Iaﬁmiumjm angiotensin converting enzyme
inhibitors %39 angiotensin receptor blockages
war 42 518 (G 20.5) lasuendudaaniy fihe
61 579 AlsALumausneg lag 27 518 19e0
metformin Lﬁammmzﬁuﬁwma



60

YINYEs T < atduil b N3N - SuAN beoe

Tunsnuniifvaedesar 94.6 145y
a15fusedannnisandivasndens o
LBNYLSIADUNUADS wa 11 518 (Seway 5.4) 19
SuansTuSsdidranndenuaaiion1s$nuisae
7% Endovascular aneurysm repair ¥1a%93
ansfiusaanidenldaulngidu iso-osmolality
contrast media (Visipaque 320 Hadnfuneo
fladdns) USunauedy 9552 + 43.42 faddns

rewimantsfihedosay 83.41 ¥
veondenifiotlosiunmglanmg Usuaansinily
$ULRAY 1275.53 + 1111.17 fiaddns Wuszezia
12.62 + 9.15 Hlas Tnwansihitldsusndian e
0.9% normal saline (5pe@y 75.6)
nsAnwdldwunizunsndeu aun
N13uAUHATULIIRINNISIASUASTUTAE N15idn
SunstrUanauwnule waznsidedin

M1319% 1 SnwaraIngusiiege (baseline characteristic)

Jaseiifeadas . magamean?
U (519) sREGH
LA
Gl 122 59.5
AN 83 40.5
ogade (D) 7169 + 12.92
twdniade (lansy) 63.66 + 14.53
Aadevasiuiuanie (Rlansusonsiuuns) 24.35 + 4.81
ALRAY serum creatinine faufildsuansiiuid wa./ma.) 1.62 + 0.62
AR3INTINTDVBILA (€GFR) (Hadans/u1il/1.73 m319un3) 41.28 + 12.92
30-59 wa./u¥i/1.73 asa. 164 80
15-29 1a./U¥/1.73 As.4. 35 17.1
<15 1a./u9/1.73 A3.4. 6 2.9
TsAs2u
T5ALUIMINU 61 29.8
ANuUlaiing 160 78
Isalavaion viemilamuindomne a6 22.4
Tsamaladuiman (Congestive heart failure) 14 6.8
gniildisu
ganANuAUlaiin
Beta blocker 48 23.4
Alpha blocker a5 22
Methyldopa 1 0.5
Hydralazine 20 9.8
Angiotensin converting enzyme inhibitors/Angiotensin receptor blockages 68 33.2
Calcium channel blockers 99 48.3
Diuretic drugs 42 20.5
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M1319% 1 SnwazaINgusiieegng (baseline characteristic) (s0)

Jadeiliientas - %agamaanf
U (378) 5088y
81l3ALUINIIU
Metformin 27 13.2
Sulphonyl urea 20 9.8
Thiazolidinedione 6 2.9
SGLT2 inhibitor 1 0.5
GLP-1 receptor antagonist 5 2.4
DPP-4 inhibitor 17 8.3
Insulin 18 8.8
yiauainanis
Endovascular aneurysm repair (EVAR) 11 54
Computerized tomosgraphy 194 94.6
yiiavasansiiuFadild
Visipaque (320 1n./ua.) 162 79
Visipaque (640 un./ua.) a4 2
Ultravist (370 un./ua.) 22 10.7
Ultravist (300 un./ua.) 3 1.5
Optiray (300 un./4a.) 2 1
Optiray (350 un./ug.) 9 4.4
Omipaque (350 un./4a.) 1 0.5
Omipaque (300 un./ua.) 2 1
USanauvesansiiudediildsu §adans) 95.52 + 43.42
< 50 ua. 2 1
50 - 100 ua. 171 83.4
101 - 150 wa. 23 11.2
151 - 200 ua. 315
201 - 250 wa. 2 1
> 250 ua. a 2
Usinawesansiiuedildsudieuiuimiings @adanssionlanty) 1.54 + 0.62
< 1da/nn. 19 9.3
1- 1.5 ua./nn. 126 61.5
1.6 - 2 4a./nn. 38 18.5
2.1-254a./n0. 10 4.9
> 2.5 1a./nn. 12 5.9
siinvesaninildsunoudnasiiuied
0.9% normal saline 155 75.6
Ringer lactate solution 5 2.4
5% dextrose in 0.45% normal saline 11 5.37

all@%uansin 34 16.59
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M1319% 1 SnwazaINgusiieegng (baseline characteristic) (s0)

Jadefiieades - magamaaaf
MUY (519) fREGH

AadeUinaasinildsuneudaaisiiuied @aaans) 127553 + 1111.17
Aaleszasandildsuasin (1) 12.62 + 9.15
UsinauansiiléSusetmnsarian (@adansdenlantusodilu) 1.56 + 1.32

< 1 ua./nn./v. 36 17.6

1 -2 4a./nn./%u. 76 37.1

> 2 Wa./nn./vu. 59 28.8
nslasu N-acetylcysteine

1il95U N-acetylcysteine 167 81.5

173U oral N-acetylcysteine 33 16.1

175U Intravenous N-acetylcysteine 5 2.4

WUYLUA: eGFR = estimated glomerular filtration rate, SGLT-2 = sodium glucose transporter- 2,
GLP-1 = glucagon-like peptide 1, DPP-4 = dipeptidyl peptidase-4
wugtimssimainnnglamedsundu  vieifintuinnninesas 25 MnAdiady Tusvey
nNsana13TiuTed 3dedelaed serum  nan 48 72 Flue udnilasuansiused ity
creatinine \fintusnnnd 0.5 Sednsusiewdans  Tufthe 23 au 9ndtlhe 205 eu Andudosas
11.2 (U1 1)

CIN,11%

No
CIN,89%
B NoCIN MCIN

5UN 1 gUimsainisiinnnglanedeunduainnisdnansiuiadlugUaglannesessidisu
N1520a571USE o IsaneuIaumIne dey s
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nnsanedadefidnanenisiinning
laeidsunauainnisdnarsiiuSadlugUae
Tsalannoideds (M519@t 2) wuan ANy
v04lm (eGFR) Tuaa9 30-59 Nadansnouliise
1.73 @151905 JAnudunusiunisannisiie
contrast induced nephropathy ag19iliedAy
7 odd ratio (OR) 0.33 Wi (95%Cl: 0.15, 0.69)
p = 0.01 wlaifleufu eGFR lugaduq uax
Ansvhanuvesladidesnin 15 fadansaouiise
1.73 a1 Sanuduiusiuamnudsdluiio
contrast induced nephropathy ag19iiiedAy
7l OR 6.98 i1 (95%Cl: 3.44, 14.19) p = 0.02
dlawfisutu GFR Tuthsdug Yadeideswiinves
AHONIINUIT Endovascular aneurysm repair
(EVAR) FaidunisdnansiiuSadidmiananiden
wasduusAumuEssluAn contrast induced

o w PN

nephropathy ag138dud1Agyy OR 4.9 1911

(95%Cl: 2.24, 10.72) p = 0.003 Wewiguiuaun
lallimanisuuu Endovascular aneurysm repair
o ! = w oaa Y Yo a

wenNTfanuin ansiiuTedngUaelasuludsunu
151-200 fadans danuduiusiuanuidesiuia
contrast induced nephropathy ag19iilydALYy
7 OR 6.41 Wi (95%CI: 2.62, 15.72) p = 0.034

4 = a o o aa veo 1 Y
waziilofigulsunaansiiuss@nlasunetnming
WU USunaansiiussdneuininsiuinnan 2.5
faddansnenlansy JauduiusiuANLEss
Tuifn contrast induced nephropathy g OR
3.39 W1 (95%CI: 1.37, 8.39) p = 0.033 iile
a Y] oAy vy ! A aa | a Y]
Weudunguinlatesndn 2.5 dadansmanlansy
Tayan1un1sUediunisiin contrast induced
nephropathy WU NsRaNsUI9inm19e Lag
n19Me1 N-acetylcysteine Nagukuuan/Au
Lifianuduiussenistesiunisiin contrast

o w aa

induced nephropathy agaliiydAYNI9Ea

a v aa i a = o a = o I N Y
A119N 2 {jﬁ]zﬂﬂmumam@ﬂ"liLﬂ@ﬂq'ﬂglquﬁLQEJ'UW@U"U']ﬂﬂqiﬁﬂﬁqimUﬁﬁaﬂlu%UQEJVLG]'J']EJLi@iﬂVlLsU']i‘U

N1520an591USeE o lsanguiaumine1deysn (Logistic regression analysis)

Padeiiieatos in CIN biia CIN OR p-value
(n = 23) (n = 182) (95% ClI)

LN

Y8 14 (60.9%) 108 (59.3%)  1.06 (0.48, 2.33) 1

VN 9 (39.1%) 74.(40.7%)  0.94(0.43, 2.08) 1
mqm?ia @) 7443 + 1142  71.34 +13.08 1.02(0.98, 1.06)  0.279
dhuiniade (landw) 64.14 + 1335 6359 + 1471  1(0.97, 1.03) 0.864
Aadsvasdviiananie 25.47 + 551 2421 +471 1.05(0.97,1.14)  0.239
(Alansuran1s19uns)
A19n3IN15N509V0eLlA (eGFR) 30.35 + 12.2 42.66 + 12.36  0.93(0.9,0.96)  <0.001*
(HadanInauInso 1.73 A13194A9)

30-59 1a./uN91/1.73 a4, 13 (56.5%) 151 (83%)  0.33(0.15,0.69)  0.010*

15-29 1a./U/1.73 as. 6 (26.1%) 29 (15.9%)  1.71(0.73,4.04)  0.241

<15 1a./u19/1.73 »3.41. 4 (17.4%) 2(1.1%)  6.98(3.44, 14.19)  0.002*
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N1520an571USeE o lssnguiaumine1deysn (Logistic regression analysis) (519)

o oda 1in CIN Tsitiim CIN OR
Uadeiiinendas p-value
(n = 23) (n = 182) (95% Cl)
TsAs2u
bUIIU 6 (26.1%) 55 (30.2%) 0.83(0.35,2.01) 0.811
Anusulading 20 (87%) 140 (76.9%)  1.88(0.58,6.03)  0.422
Mlavaden vEBLAURNTINIY 7 (30.4%) 39 (21.4%)  1.51(0.66,3.45)  0.425
AMEIIINY 3 (13%) 11 (6%) 2.05(0.69, 6.06)  0.197
gndildsan
granANdulain
Beta blocker 8 (34.8%) 40 (22%) 1.74 (0.79, 3.86)  0.193
Alpha blocker 5(21.7%) 40 (22%) 0.99 (0.39, 2.51) 1
Methyldopa 0 (0%) 1 (0.5%) N/A 1
Hydralazine 5(21.7%) 15 (8.2%) 257(1.07,6.18)  0.056
Angiotensin converting enzyme 7 (30.4%) 61 (33.5%) 0.88 (0.38, 2.04) 1
inhibitors/Angiotensin receptor
blockages
Calcium channel blockers 12 (52.2%) 87 (47.8%) 1.17 (0.54, 2.52)  0.825
Diuretic 5(21.7%) 37 (20.3%) 1.08 (0.42, 2.73)  0.791
BlIALUIAIIU
Metformin 1 (4.3%) 26 (14.3%) 0.3 (0.04, 2.13) 0.324
Sulphonyl urea 3 (13%) 17 (9.3%) 1.39 (0.45, 4.26)  0.476
Thiazolidinedione 1 (4.3%) 5(2.7%) 1.51(0.24,9.42)  0.515
SGLT-2 inhibitor 0 (0%) 1 (0.5%) N/A 1
GLP-1 receptor antagonist 0 (0%) 5(2.7%) N/A 1
DPP-4 inhibitor 0 (0%) 17 (9.3%) N/A 0.227
Insulin 2 (8.7%) 16 (8.8%) 0.99 (0.25, 3.88) 1
YUAVDIRANIT
Endovascular aneurysm repair 5(21.7%) 6 (3.3%) 4.9 (2.24,10.72)  0.003*
Computerized tomography 18 (78.3%) 176 (96.7%) N/A 1
wiavasansiiuddiles
Visipaque (320 1n./u8a.) 16 (69.6%) 146 (80.2%) 0.61(0.27,1.38)  0.276
Visipaque (640 1n./u8a.) 1(4.3%) 3 (1.6%) 2.28(0.4,13.05) 0.381
Ultravist (370 un./ua.) 5(21.7%) 17 (9.3%) 2.31(0.95,5.61) 0.081
Ultravist (300 un./ua.) 1(4.3%) 2 (1.1%) 3.06 (0.59, 15.91) 0.302
Optiray (300 un./44.) 0 (0%) 2 (1.1%) N/A 1
Optiray (350 un./44.) 0 (0%) 9 (4.9%) N/A 0.602
Omipaque (350 un./ua.) 0 (0%) 1 (0.5%) N/A 1
Omipaque (300 un./ua.) 0 (0%) 2(1.1%) N/A 1
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N1520an571USeE o lssnguiaumine1deysn (Logistic regression analysis) (519)

oad 1im CIN Tsiviim CIN OR
Jadenedos p-value
(n=23) (n=182) (95% CI)
Uinauesansiivfedildsu @addas) 12161+ 7514  92.22 + 36.63 1.01(1,1.02)  0.009*
< 50 dagdng 0 (0%) 2 (1.1%) N/A 1
50 - 100 Haadans 17 (73.9%) 154 (84.6%) 0.56 (0.24, 1.32) 0.231
101 - 150 dagans 1(4.3%) 22 (12.1%) 0.36 (0.05, 2.54) 0.482
151 - 200 dagans 2 (8.7%) 1 (0.5%) 6.41 (2.62, 15.72)  0.034*
201 - 250 dagans 1(4.3%) 1 (0.5%) 4.61(1.09, 19.49) 0.212
> 250 {adans 2 (8.7%) 2(1.1%) 4.79 (1.66, 13.82) 0.063
Yanavasansitudediildsudisudu 1.88 + 1.06 1.5+ 0.53 2.04 (1.18,3.51)  0.010%
dwiinga (fiadansdeniandy)
< 1ua/nn. 3 (13%) 16 (8.8%) 1.47 (0.48, 4.49) 0.454
1-1.5ua/nn. 10 (43.5%) 116 (63.7%) 0.48 (0.22, 1.05) 0.071
1.6 - 2 4a./nn. 4 (17.4%) 34 (18.7%) 0.93 (0.33, 2.56) 1
2.1 -25ua./nn. 2 (8.7%) 8 (4.4%) 1.86 (0.5, 6.84) 0.311
> 2.5 ua./nn. 4 (17.4%) 8 (4.4%) 3.39 (1.37,8.39) 0.033*
yilavasansiniildsu
0.9% normal saline 20 (87%) 135 (74.2%) 2.15(0.67,6.94)  0.209
Ringer lactate solution 2 (8.7%) 3(1.6%) 3.81(1.21, 12) 0.098
5% dextrose in 0.45% normal saline 1 (4.3%) 10 (5.5%) 1.13(0.29, 4.37)  0.696
lall@Suansi 0 (0%) 34 (18.7%) N/A 0.017*
AnaBEUSINESINTIASY (Taddns)  2027.26 + 1671.64 1180.53 = 985.42 101, 1) 0.002
ARasTzEzIATlETuaNTI (Fala) 14.13 + 8.77 1243 + 9.2 1.02 (0.97,1.07)  0.401
Uunnansunildsusetinviindeiaan 2.63 + 2.07 1.42 + 1.13 1.68 (1.26,2.26)  0.001*
(fiaddnsseilansusodalug)
TaileSuansih 0 (0%) 34 (18.7%) N/A 0.017*
< 1 4a./nn./vu. 5(21.7%) 31 (17%) 1.3(0.52, 3.28) 0.565
1-2 4a./nn./B4. 6 (26.1%) 70 (38.5%) 0.6 (0.25, 1.45) 0.360
>2 Ua./nn./Bu. 12 (52.2%) 47 (25.8%) 2.7 (1.26, 5.77) 0.013*
nslAsu N-acetylcysteine
14ilA5U N-acetylcysteine 17 (73.9%) 150 (82.4%)  0.64 (0.27, 1.53)  0.391
175U oral N-acetylcysteine 3 (13%) 30 (16.5%) 0.78 (0.25, 2.48) 1
175U Intravenous N-acetylcysteine 3 (13%) 2 (1.1%) 6(2.62,13.73)  0.011*

GLP-1 = glucagon-like peptide 1, DPP-4 = dipeptidyl peptidase-4

nUELUA: eGFR = estimated glomerular filtration rate, SGLT-2 = sodium glucose transporter- 2,
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contrast induced nephropathy 11U 21 ¥
(95%Cl: 3.34 fia 131.97) Weiflvuiungu eGFR
30-59 fiadanTraunisio 1.73 A1919n5 USuia

y03a15uSERla Susuiudmdndauinnin
2.5 fisdnsusiodlansy Winlontadeslunisiia
contrast induced nephropathy iy 4.8 11
(95%Cl: 1.12 919 20.61) dlewleufuUsunaansin
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dinaandsady 10.51 Wi (95% CI - 1.39, 79.49,
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eGFR 3059- 1a./u1%1/1.73 #3.41. Reference 1
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<2.5 ua./nn. Reference 1
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I§3uansin Reference 1

Tallé%uansin 0(0,1) 0.998
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<2.5 Ua./nn./vu. Reference 1

>2.5 ua./nn./v. 2.24.(0.83, 6.07) 0.112
A151A5U N-acetylcysteine

14ilA5U N-acetylcysteine/ 1a5U oral N-acetylcysteine Reference 1

175U Intravenous N-acetylcysteine 10.51 (1.39, 79.49) 0.023*

F2750d
mﬂmiﬁﬂmﬁwuqﬁ'@mizﬁmitﬁ@mw
= U a = U Al U
1(51’3’18LQEJ“U‘W@W\]’]ﬂﬂﬁa@ﬁﬁ‘l/miﬂﬁlw}u\lﬂ’s815?"1
‘&’ % ‘NI‘N U U v 1
Taese5ailiAdnsIN1snsavadbntieanin 60
1a3anSFRaUNNFe 1.73 ANS1UAT Soay 11.2

(31U 23 519) InetadeiuANULde998193
HodAysana lawn Anisvinuesiatesnin
15 1Aaan5AaUNse 1.73 A119%UAT kagUIu

o v Aa| Yo oA o o YY) '
Y99ansRuSaaN e s uisuiulminduInnan 2.5
Jadansmenlaniy



67
BJM Vol.8 No.2 July - December 2021

ToyagURnisalnisiinnizlnineg
= U = = v al 2]
Weunduannsdeasiuiedludyielsalanie
3O TINULRNTUAUAITNTINTINTIVBI LA Nanas
mﬂmiﬁﬂmmmﬂmy'uuu propensity-matching
Tefansiiussdviln low-osmolality contrast media
WBnIIAIATIENRAIY computer tomography
NUNANDRIINSNTBILAN 30-45 Naddnsmauiine
1.73 AN519UAT LALANULELIRBDNISLAA contrast
. a 2 v A oA )
induced nephropathy LWgaNUBYLUBLNEUNY

1 o v oA v Ao 1w

nsludnansiiviad wiludUreniednsinisnses
¥9alnRAuiosnii 30 fadansnouliise 1.73
ANSILUAT AINULELRBNISIAA contrast induced
nephropathy WNTUEY 3.96 W™ @nAassiu
Tun1s@newddsnzlanedeunduiniudu
1.17 Wi (p = 0.793) Tungumdnsnisnsesves
10 15-30 1a3anseoufife 1.73 A11GUAT Ly
21.01 w1 (p = 0.001) lunquANIINITNTBIVDS
latlosnin 15 Hadansmauniise 1.73 A1S10UAS
InglunquindiAngnsinisnsesvedls 30-59 Tadans
' a1 | A A a X
HOUTIFAD 1.73 MISINUAT LUNUAULESITLALTY
INNTANATNUTIE ANDMIINIINTRIVRNlANDUY

o v A

a 2 U A= & o o Y Yo
ﬂ']iﬂ@a'ﬁ%‘UﬁﬂaﬂﬂLﬂu{j‘ﬂﬂﬁJLaﬂﬂﬁqﬂmﬂmaﬂiﬂi‘U

<

=

A15NANTUINDUNITATIVILATIENUIBYIN

Y

MONTS
d‘ﬂl = = U al ¥ 1Y
NnednansiusdiungUae
ABUNUNINTIIUITEUINUNEY LNDAUN
A5n1s5UsenuNsARlaeRgUNdUN aUNIS
A A v I % N U oA & ad =
and NNSAEISUINBUNNS IAENSNIUSIEL TSNl

=

NTnsAEnwITIwIuLIn Tul w.a. 2551 Steven D.
wazAmy 1enunsiiasinedngieg feuns
Snansiusadnudn nslianstineunasudenis
dndangUfinisalnisiinnnizlanedeundule
agafidedidy” seusuinisAinuiwiiaves
#1511 WU M5l isotonic sodium chloride
HAUsgansamlnalAeeniu sodium bicarbonate
18-20

lun1stesiunisiinlaine® edgrslsnfdeya

lusyaendsann randomized control trial wag
meta-analysis wanalsiifiui1n1sii sodium
bicarbonate galaifiuselavidnaulunismain®
2 Tyl w.A.2561 dn15AnwILUU randomized
trial (AMACING trial)® Tudszansiidasns
N15n509909bA N3 60 Tadansneaulfine
1.73 @1519405 97U 660 AU LUSeULTigu
seInenNsvseldle isotonic saline NMvaen
LBARNLUIENININ15ATIAINATENT YIRS
fifinsldansfiuged wuan atinisalvesnisiie

9

(%
| &Y

amzlamedeunduluis 2 ngu dultuansing
fueg1eiidudrAeg19lsia AMACING trial
Aiirsalunsfinuifosnininnauuliinn feya
flgarnnsinendsdianuindedioanas wazdll
anunsaliaguusslovditldannisansinlugas
laagredaan nn1sAnwimgdiinisalnisiin
contrast induced nephropathy Tulsswenuna
UINGNFEYINT LNUAINUANFI90INITIA
a5 SudsviauazUsunuansin Wietestuy
nsiinnMglanedeunduyuny
PMNNTAATIEATITEAUANTUSIE WU
silauosansiiugedin iso-osmolality contrast
media way low-osmolality contrast media
finasenisiialamadoundulduansieiu undle
N15UNUSUIUVBIEITNUSIEN U USHeues
ansTiudaanlaudisufutiwingauinndn 2.5
fiadnSusenlandy inloniadeslunisiia
contrast induced nephropathy ag19liilyaALYy
N9EnR Wiy 4.8 win (95% Cl: 1.12 D3 20.61)
Usunaansiiudedifionisnsraidadese3s
computer tomography snldluuSinadilauniin
Sufunsaadaasadonm@dinaude
sn dadundeyanisfnmitiumy Vi
VOATNIUTIEINNTYI computer tomography
liflanuduiusiunisiianniglanedeunay



68

YINYEs T < atduil b N3N - SuAN beoe

nsatufiuteyaannsldansiiuisdiite coronary
artery catheterization WUIMUSHIUESTIUSIET
1NUIENNI1 (5 x body weight [kgl) + SCr, and
the contrast-medium ratio Lﬁuqﬁ’amiﬁﬂmilﬁm
contrast induced nephropathy”*’
oaueensdnell leun Insiiudeya
Tugtheniegnsnisnsesvedaidnninmsinm
a ¥ a0 W
DU Useuns5esay 20 JA19mSIN15NS9UD9
198N 30 Dadans Aouise 1.73 A1S10MUAS
LAaYSeuay 3 HA19NIINISNIDIVRILANAININ
15 §8dansAoufne 1.73 A1 10UnssIuDalnisg
Wutadudsaniuunltuduiusaonisiin contrast
induced nephropathy 1A zilagnuin Jade
Aoy WA lsausedndn o0 vliavesansiused
A5laNsu way n15len N-acetylcysteine
=~ ) P ' wa & a
Wetesiulifinadogufinisalnisiinlsa
493199 U0IN1SANWIRLA LA 1) 31U
Usennsuey was@nwluanivueen 2) Usenng
drulvglansiusedutin iso-osmolality contrast
. A v a a v
media viatastuniIsinnzlaedgunauy
patuierasldauseiinsgdslunsiiludseand
19 3) Tufinnsuszeiuaniizinlus1anieuas
AUreneunsiiansun vilvikansfinulaannse
v & = 6% U a
wangliiudaUselovdlunisdaanunisiinniig
a8 B UNaU A9dUNINYINSAENYILALLRY
919UssendldinTesiiauseiliuaunaiilusienie
AU8nouUN15RNa1 T uSdkasiansuinisans
wnaiinlaidusieyama 4) a0 creatinine
Ay eGFR FIANUIUANN creatinine-based wile
318NN contrast induced nephropathy 113
= [} ¥ 1 v ﬁy =
wUanaenttadusuniu lewn uiananuiile “se
AMglaTuINsve U 53uds creatinine 1u
A = v oA a a Y}
AMAsULUaItilainn g lanedundu
FITUNTAN Y IUAUIARBIANANTUNUN biomarker

qulminfianusindr-wivdsanisifinuindues
laulglunisnsiaitade

GFLY

msﬁﬂmﬁwuqﬁ’amiaimﬁl,ﬁ@mwlm
Medeunduainns@nansiuseadlulsagUasle
Neiseds Sovay 11.2 nededoidosiiddnlaun
Adnsnsnsesedladuduiivesnin 15 fiadans
FOUNTIAD 1.73 MITINNAT Wazn s a1 s7usedluy
USunaunnn 2.5 Taddessionlansy

anAnssuUsENA

9uiTedld Yunuatuayuainiiu
51610 ANTULNNEAIENT UNITNYIFIYTN
Uszdrlaudszanal 2562 vovaunmidmiing

v |

A8 T0IYNYITUYBALTINETUIAUNING T Y TN

'
=

YedrusauazaInlunIsiivsuudoya
Tusidedl

LONE1T81994

1. Berns AS. Nephrotoxicity of contrast media.
Kidney Int. 1989; 36: 730-40.

2. Rudnick MR, Goldfarb S, Tumlin J. Contrast-
induced nephropathy: is the picture any
clearer? Clin J Am Soc Nephrol. 2008; 3:
261-2.

3. Weisberg LS, Kurnik PB, Kurnik BR.
Radiocontrast-induced nephropathy in
humans: role of renal vasoconstriction.
Kidney Int. 1992; 41:1408.

4. Cantley LG, Spokes K, Clark B, McMahon
EG, Carter J, Epstein FH, et al. Role
of endothelin and prostaglandins in
radiocontrast-induced renal artery
constriction. Kidney Int 1993; 44:1217.



69
BJM Vol.8 No.2 July - December 2021

10.

11.

Russo D, Minutolo R, Cianciaruso B, Memoli
B, Conte G, De Nicola L, et al. Early effects
of contrast media on renal hemodynamics
and tubular function in chronic renal
failure. J Am Soc Nephrol. 1995; 6: 1451.
Rudnick MR, Goldfarb S. Pathogenesis
of contrast-induced nephropathy:
experimental and clinical observations
with an emphasis on the role of osmolality.
Rev Cardiovasc Med. 2003; 4 Suppl 5: S28.
Persson PB, Hansell P, Liss P.
Pathophysiology of contrast medium-
induced nephropathy. Kidney Int. 2005;
68:14.

Detrenis S, Meschi M, Musini S, Savazzi G.
Lights and shadows on the pathogenesis
of contrast-induced nephropathy: state
of the art. Nephrol Dial Transplant. 2005;
20: 1542.

. Weisbord S.D., Chen H., Stone R.A., Kip

K.E., Fine M.J., Saul M.I,, et al. Associations
of increases in serum creatinine with
mortality and length of hospital stay after
coronary angiography. J Am Soc Nephrol.
2006; 17: 2871-7.

McCullough PA, Wolyn R, Rocher LL, Levin
RN, O’Neill WW. Acute renal failure after
coronary intervention: incidence, risk
factors, and relationship to mortality. Am
J Med. 1997; 103: 368-75.

Kidney Disease Improving Global Outcomes
(KDIGO). Clinical practice guideline for
acute kidney injury. Kidney Int Suppl. 2012;
2: 1-138.

12.

13.

14.

15.

16.

American College of Radiology. Committee
on Drugs and Contrast Media. ACR Manual
on Contrast Media, Version 10.3. 2017.
2017. https://www.acr.org/Quality-Safety/
Resources/Contrast-Manual (Accessed on
July 10, 2017).

Davenport MS, Khalatbari S, Dillman JR,
Cohan RH, Caoili EM, Ellis JH , et al. Use
of Intravenous lodinated Contrast Media
in Patients with Kidney Disease: Consensus
Statements from the American College
of Radiology and the National Kidney
Foundation. Radiology. 2020; 294: 660.
American College of Radiology. Committee
on Drugs and Contrast Media. ACR Manual
on Contrast Media, Version 10.3. 2017.
2017. https://www.acr.org/Quality-Safety/
Resources/Contrast-Manual (Accessed on
July 10, 2017).

McDonald JS, McDonald RJ, Carter RE,
Katzberg RW, Kallmes DF, Williamson
EE. Risk of intravenous contrast material-
mediated acute kidney injury: a propensity
score-matched study stratified by baseline-
estimated glomerular filtration rate.
Radiology 2014; 271: 65-73.

Ellis JH, Khalatbari S, Yosef M, Cohan RH,
Davenport MS. Influence of Clinical Factors
on Risk of Contrast-Induced Nephrotoxicity
From IV lodinated Low-Osmolality Contrast
Material in Patients With a Low Estimated
Glomerular Filtration Rate. AJR Am J
Roentgenol. 2019; 213: W188.



70

YINYEs T < atduil b N3N - SuAN beoe

17.

18.

19.

20.

21.

Weisbord SD, Palevsky PM. Prevention
of contrast-induced nephropathy with
volume expansion. Clin J Am Soc Nephrol.
2008 Jan; 3: 273-80. doi: 10.2215/
CJIN.02580607. Epub 2007 Nov 7. PMID:
17989201.

Merten GJ, Burgess WP, Gray LV,
Holleman JH, Roush TS, Kowalchuk GJ,
et al. Prevention of contrast-induced
nephropathy with sodium bicarbonate: a
randomized controlled trial. JAMA. 2004;
291: 2328.

Briguori C, Airoldi F, D>Andrea D, Bonizzoni
E, Morici N, Focaccio A, et al. Renal
Insufficiency Following Contrast Media
Administration Trial (REMEDIAL): a
randomized comparison of 3 preventive
strategies. Circulation. 2007; 115: 1211.
Recio-Mayoral A, Chaparro M, Prado B,
Cozar R, Méndez |, Banerjee D, et al. The
reno-protective effect of hydration with
sodium bicarbonate plus N-acetylcysteine
in patients undergoing emergency
percutaneous coronary intervention: the
RENO Study. J Am Coll Cardiol. 2007; 49:
1283.

Kooiman J, Sijpkens YW, van Buren M,
Groeneveld JH, Ramai SR, van der Molen AJ,
et al. Randomised trial of no hydration vs.
sodium bicarbonate hydration in patients
with chronic kidney disease undergoing
acute computed tomography-pulmonary
angiography. J Thromb Haemost. 2014,
12: 1658.

22.

23.

24.

25.

Timal RJ, Kooiman J, Sijpkens YWJ, de Vries
JPM, Verberk-Jonkers IJAM, Brulez HFH, et
al. 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. JAMA Intern Med. 2020; 180: 533.
Brar SS, Hiremath S, Dangas G, Mehran R,
Brar SK, Leon MB, et al. Sodium bicarbonate
for the prevention of contrast induced-
acute kidney injury: a systematic review
and meta-analysis. Clin J Am Soc Nephrol.
2009; 4: 1584.

Nijssen EC, Rennenberg RJ, Nelemans PJ,
Essers BA, Janssen MM, Vermeeren MA,
et al. 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.
Lancet. 2017; 389: 1312.

Manske CL, Sprafka JM, Strony JT, Wang Y.
Contrast nephropathy in azotemic diabetic
patients undergoing coronary angiography.
Am J Med. 1990; 89: 615.



71
BJM Vol.8 No.2 July - December 2021

26. Marenzi G, Assanelli E, Campodonico 27. Ando G, de Gregorio C, Morabito G, Trio

J, Lauri G, Marana |, De Metrio M, et
al. Contrast volume during primary
percutaneous coronary intervention and
subsequent contrastinduced nephropathy
and mortality. Ann Intern Med. 2009; 150:
170-7.

O, Saporito F, Oreto G. Renal function-
adjusted contrast volume redefines
the baseline estimation of contrast-
induced acute kidney injury risk in patients
undergoing primary percutaneous coronary
intervention. Circ Cardiovasc Interv. 2014;
7:465-72.



