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Abstract

Background and purpose: Contrast-induced nephropathy (CIN) as a common complication of
administration of contrast media (CM) is a major source of hospital morbidity and mortality. The aim of
this study was to determine the incidence of CIN after contrast-enhanced CT scan and identifying the
related risk factors.

Materials and methods: A cross-sectional study was carried out in 100 patients attending Sari
Imam Khomeini Hospital who underwent contrast-enhanced CT scan in 2016. Predictors of CIN were
evaluated in four general categories, including demographic variables, underlying diseases, concomitant
medications, and laboratory findings. Data were analyzed in SPSS V20.

Results: In this study, increase in the concentration baseline serum creatinine of more than 25%
or 0.5 mg/dl within 48 hours after the injection of contrast material was considered as an indicator of the
incidence of CIN. Accordingly, the incidence rate was 7%. The incidence of CIN was significantly
different in patients with and without hypertension (P= 0.028) and patients taking angiotensin Il receptor
blocking drugs (ARBs) (P= 0.019). Compared to creatinine, BUN and eGFR were both observed to be
more accurate in predicting the incidence of CIN. BUN was found to have higher sensitivity and lower
specificity while eGFR showed higher specificity and lower sensitivity.

Conclusion: In addition to hypertension and the use of ARBs as the major risk factors for the
incidence of CIN, BUN was observed to be a better predictor for CIN than eGFR. Higher Efficacy of
BUN could have been due to its larger size and therefore fewer laboratory errors.

Keywords: contrast induced nephropathy, serum creatinine, CT scan

J Mazandaran Univ Med Sci 2019; 29 (179): 104-116 (Persian).

* Corresponding Author: Farnaz Godazandehl- Faculty of Medicine, Mazandaran University of Medical Sciences, Sari, Iran
(E-mail: Farnaz_godazandeh@yahoo.com)

104


mailto:Farnaz_godazandeh@yahoo.com\)
https://jmums.mazums.ac.ir/article-1-13256-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-04 ]

oo (— S b} yep—L coll dhilsa_L as
(104-116) 1398 Jw BT 179 oylaid gl g Cumw )93

jluss i) B la 2 wals ealo jl bl aluunn Slig pai
U! ¢ Figa Usalge g Sl i yuw plail

L S3ume S
Z0lkal e
LasijIas 5U 8
NTS VPO PIRAT
e dil g9y
! 9300 el

2 IuS>

oo e Jolo 65 @ 5039 mls ke S 3l (36 (CIN) ol o5le 1 (50 w5 5,5 1 0000 9 Ao
G5 L (Sl (5o plowi 31 g CIN 55 0 e i canlllan sl Coida Coslos 5 Slinsloy oo 5 &8 5o
il n OT 2 g slay g6 Sy Lol 5 (ks

ol 3 oy (e Ol slas 4 0liS axr o 5o 100 (655 5 mbaiie = oo 5 alllas ol :ldGhg) 9 Slge
L;uﬂ,uﬁgw_mcmjjﬂéem&;;;ﬁéujfsu.uvwm%Ju,;%uuuw;p‘;&téw
3455 3,50 SPSS.20 i3l 5 b A LT slaasdly 5 Olejan Slagyls 3 pae sl ) (6ol il K318 g0
i 5 Lo

05 mg/dl b ao ;525 31 5 Jhw arly oo pm sl S ke 53 2l 3l 5 8 L5 3 b sl ganlllas s dlndidly
Er s oals paseis do s T 5 015 CIN S5 5l et s Ol e ol o3le Gy 5 3l Celud8 b ys
254 (P=0/019) 55 S o 5 ,ae ARBS (slasls 5™ (51,31 5 (P =0/028) YU & = ,Lzs L 5131 53 CIN 55
23 1S 0 S (5383 gL Sl Ol e on Sl geas GFR 5 BUN andllas o1 53 .55 Soglie (5l e
S 336GFR & I j3 ool 5wl S5 5Yb Canli gly1sBUN & Sglis 1 L.t 5 CIN 5 i
SO 65 oS Sl 5 SV

3ol oluls CING Ml sla, 256 oS oS ee Ol ARBS (5120 5 Vb 0 5 5L25 LS s zbiiiond
Flas Sl (Sea BUN VL )06 .005 5 CIN Sy 2 (s i 53€GFR & S BUN 2 5 Slas sl candllas
AL 0T 555 (Al T slalls 3087 Slams 53 50T ppslie 58855 05100 51

Sl CTep o il S sy ol o3be 1 (30 dnrnS6 5 15 2538 sl 019

4o b0
SO a5 )0 | QWL 53 &S Sl L5l se CIN = gosls 5l 3 L5 ,a
S pesde sjle cpl 5o ol 45 S 15 Oliies ool S (Contrast-induced nephropathy)
E-mail: Farnaz_godazandeh@yahoo.com (6) gmas plal Ok sloy I ()l 0335135 HU 53 :ghamo g0

Ol a0l 3o sl 0l yisle (ST 3y ke o813 o) sest plal Db las (55 32305 05 57

Ol ke 6 5k e (S o ke o813 (g5l (o) 125 Aol Ol sloy €G3 8 5 b Do 3 0 e 330 5 A os S 2
Ol 0Lk (gl L3l Sy o e o Bltils ¢ ST 5y 0aSiils g5 5,505 5 3

OOl 53k ¢yl O3 (S5 ke o813 (55 Py 5 ST 05 5 4

1398/7/15 : s st b 1397/12/20: &Sl g gl ot 1397/12/14 = =t 55 o 56 =

105 1398 p1.179 sylald «og § Cuny a)gs ohaijle Ak} eole slEihsl alas


mailto:Farnaz_godazandeh@yahoo.com
https://jmums.mazums.ac.ir/article-1-13256-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-04 ]

sy quals asls i (G BawanSGgyas

el onle 1y gy cpl 5 (1) 5,05 5
G5 b (Sl G o plomil | e Olslew 53 CIN 55
las S &S 85 o Lulid e 5 )
M;pngaxb)JW| u,i.lb'_%lm.ﬁv.‘.n "y
g bk o el OT 51 (6,8 iy 55 (ol 5
22 0=l 53 Glanlllae 058576 ol plonsl Sla oy 2 &
el 31 Con ol by ool 48,55 5y g il
23 8 e Ookas H3CIN G555 Ol sn gy o anlllan o
G057 LCT el 51 ey (ol (e plal Ol lay
Oeopen g Sadtee glapldll )y ol esle 655
ol slay 586 oSy Sus o Koy s
b e ool &7 Sl S50 05 el 0T S50 40 e
5o gl K5 Olallan (6 ks 31 335 (o) b
SLacs slag 4l (SIS g05 sla e ool a3l o
AEaleT sl 5 Ol jan (slagls O3 ol yon

g r (s (BUN ¢ i1 87 elans)

o9, 9 slge
je}x@]ﬁ.ﬁ.ﬁ‘ﬁ)}wb&iﬁl’-w‘)j
23 aS sl e LS Shlaw 15 0T (glaT amal
13954;&..»‘UJ_€.A'CL)U)'|4_JU@)'MLAJJQ.U
903 g el (s (ol (e plel Ol Loy
el o3le G5 L oSl (5 o (ands O30T
g ) allae o5y a5 bt plondl 00T 15
ool 4 gal o ki S n = (2)2 p(1-p)/d2
>l 100 350w )55 oo 5 (9) 01, 5 Traub
03,5 Lisos hld Oppe 5o sl 3l alon
@J_:Jyu;,ﬂ,.\;mwumwbgbdqu)r;
w)jﬁ*@'_w|}>-))CT~\_&a:‘:QL&i‘MJl§
jé}.&ﬁd}ﬁg‘;ﬁ}ﬁc‘}_ﬁcgjcﬂ}r{i
Q‘wa‘s‘ﬁa:w_w‘:)}ﬁ%\:-a:b}&:u

Isb Sl o 0T Shes glsli 5 057 2 5
RN At 3 5 Ol sl 3 Ollew Sl Dk
o3l U (2d) 5 -8 oo SLays 5 Bl o slaas 5o
S35 ladsy ol ol 51055305,
(21,5 50 3T wsile gladst e (la g, 5 mainds
e Jole SO el gosla Sl (86 Sl
P rrn 53 Olslas 53 Slsle 5 68 a5 6 ley
L GO E SO B BRC PRE R B
S 1y HARF) Ol sl 51 ol (50087 L)l
O35 5 5 ol ool s a0
O gt lalllan 1 (65l 53:(43) 5,8 oo 513 5 5S
w0315l ey 5 Gy ) 251,57 (o o oo
odd a8 15 53 CIN Sy s hol Lasls Ol e
553 el S Sl Ol ST glai 8 w0 bl
Los 4325 51 5 i 0331 Sl e cslu 48 6 24
Oy 0T aab (03T 51 i) wb O 5ee 51 0/5mgrdl
(65)5,5 o k5 55 corl eole JI 36 Sy ,8 Ol e
sl ¢S5 Ol sze 4 CIN (155 80) 51 5o Lot s
a5 3 e 43 8 5 55 Olslas 3 1,48
3 dle el azin3 6 1 spus Sl e sl S
et Ol asle ml sl L (4T s
L ol o et b o losTH8 Slalllas 55 cage
2ol 3 ok 535 33 0T S8 o S i oS
B) sl ooy DU 4 ey 5 Doka b ST Sl
392005 S35 2 s OWL 53 (6ol Dlalllas
Sy 5 S5 3205 LCT Scan plsl I g CIN
55 Olpn oS Sl 8 8 ol OT 5 g0 (sla ) 556
dex 51.(98) Llos S 5,18 w1365 ul, 0T
(bt (VU 553 4015 0 CIN (gla, 5576 S
B 2ol 5 (T el pagn (lbe g 213
Llosls OLaS peoman Slalllas & 5. (13-10)5 57 o Lol
L5 oS s, Sas It 09k Oble 53 (o S
wosle ol 4 ) oSy 5 (CKDP IS 50 6 by

1. hospital-acquired acute renal failure
2. Chronic Kidney Disease

1398 131 . 179 s)Ladd «og § Cunyy )0

ohaiils 3b)y eole a5l dlas 106


https://jmums.mazums.ac.ir/article-1-13256-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-04 ]

uljlSam g 52520 aln

Sl (5w oS Gl sl 1221590 mmHg 1 5o
0T Lol Joel e g OT 6l
GF LCT & Gl 235 pbnil &) 5T e o)l
(.\_?u'\uumg;,,,yﬁuu%b@\;s

s S Ml aal colu 24 b oS il .ol
c]a_.» L Olyley dntra-Aortic )5 g UL Jhles
OLBT 5 o y3 37 51 508 lagils) b & S sles
fl_?u'\4:15.\;}:,763\)@,(16)(wp425\]:VS
35 g3doie goliS o Sty (sla, gS B dis g 0ol
;.,J\';J;,.\;C\;.;M\qksuawumgtcm Jsp
ol eSS ey 2 6l m s 4 Slasliiin
&SI 8 s0s (gla e adax 3 JS s 53 lay ST
Solan () (6hlan allw (055 ¢ iz ()
(8 o IS e sl ¢ (B (b
5 (ARBSWACEI (NSAIDS) ils jon (slagls 2 puae
iz BGFR 5BUN (Cr k) al&ileT laasl
o= St a8 15 (0 g T S o=
5o CelwdB 524 SLas slaosls 53 Cr osasT
a0 OT JMie (5l 5805 s plowil ol osle L5
o (3les) 05 mg/dL L (i) 403525 51 55 s
e (I s a8 & 15 3CIN g 51 s ls Ol o
SPSS.20 (s LT i jale 5 a5 ol sty eS|
3552 0l dabon 31 ey 23 513 ot 5 4 5T 355
paired t-test | un 5 8 oS la e T g
O30T 3 S (gla it g tetest i oo § avslis
S o & e Sy um 3 .S eslizd chi-square
ROC st 15 o 5 (S 505 5 Sl 1l pie
g Ol e 4 0/05 51 2y P jliie s osliz

.M@;#J}é}‘}@#

b 4l
slew 96 aalllas ol 430 CS 5l o
(M)M)JWM}}ﬂQ?MJﬂ(M}QSG)

¢S o -2 lodixanol-320mg/100ml (Visipague)
oAl Ol (oles SICT plail 51 2 555 g b
3565 o3I BUN (Cr (sla, 356 5 ods a3 5 045
Oyl (slas bl bl 457 A& 4cwlows GFR
gl 4 a5 L Ollan = CT plasil ol 5 55
EGFR aulows b 4 li e (Cr< 1.4mg/dl) Cr
(Cockeroft-Gault) < I8 -l S J g b bl
O 55 OT €GFR 03 gdoes (i o5 (15) 25 5 &y

S Gy 5 D

o34 JLs 60 ML/min/1.73 m? YL eGFR -
I el S 03le 3L 3 5 JSCie

b ys ojll 5l s s 30<eGFR<60 -
ol dle 5 o LoCTKG 8L 55 11 1y ol 8
o sl b UG 05057 51 b el 6 31 s 55 079
2 5CNAC 600mg BD) Cosl ys cpiomen 5 0T )
25 0T 3V gy 58526 05057 31 oy 535

4 30 mL/min/1.73 m? ;eGFR L Ol les -
s YU S 5 6alS bbb Oy Ol 5o
s amllae 3405 5 0

S ol bt anllae cul 4 35,5 (slaslne
5l its€GFR cxsls JAmg/dl 51 =S o
Nl Sy g 33 pimmen 035 30 ML/MIN/L.73 m2
lagban 5l (K il 4 gl 4 slagsslon &
Soban b 5 S a s oo (AT e (ol
o g)ls e Dl o Bl Nes (B oLl
(NSAIDs sl )ls 5l S Pl Ol jon 55 b
45 U5 as | ARBS (ACE

ol 1l ds g Dyl adlllas Sl 5 5 sl lne
o3b 0 SO w8 4 B any  plnil (b s S
oy snl sy bl & Shley . b3 55 SLET
93 8 g Oyl 55 S (0 S8l 3 5 s 0515 L
S s 5Lty el (b 53 48T Ol ey

1. N-acetyl Cysteine

107 1398 p1.179 s)laid (g g Cunyy a)gs

ohaijls Al eole slEmSl dlas


https://jmums.mazums.ac.ir/article-1-13256-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-04 ]

sy quals asls i (G BawanSGgyas

334555 0 (s ;320) jlaw 1 55 0 (s ,580)
33,50 (L3 D41T4) 5552 Yaww ;8 51 31 45 oS Jl>
G35 O ga3T oll 5 Lisg 0 i (1o ,42/26) 43
Wl 0355 I3 gme T Blowd 5 (oMl ol i
$S Sl G g o S e LoD (P=0/38L)
Ot o ol alllan s s e 515 K
el S A il slrs 0s 8 93 o 6 ol3 sne
e 53 Jlej S o slls 03 8 5 o
Jsdm) (B s 5303 £ 55 5 Slasn Lo )lo
Gla el sl Sl i .t ocaliio (Lol
2 o jlos dsdr 53 o5, 53 opl o AR LST

Sl 0 ;3

35333 o 5SS A1 s AL esled Jauer
leA_::A)'L;LALs)Lg:fLiMJéU:%l:-LguL»b;i)):)’lu\x.fdjl
Qbﬂ)?@@jjﬁdhj)hbddﬂjd&ﬁ

- P _;_v;v;;,.u,:}vf‘v _,;‘_V;VL‘J{
Gl gme (Aoy3) slws LS Sl R
[EWPHRNES (Ao y3) sl
0/261 (100)20 (90)18 (10)2 Y o 5led
0/582 (100)18 (100)18 0 abs
1/000 (10019 94/7418 (5/26) 1 B el
1/000 (100)10 (100)10 0 e S Slaw
0/669 (100148 (93/75)45 (6/29)3 G35 eie Solaw
P ras Sl
0/564 (100)15 93/33)14 6/67)1 NASID
0/092 (10011 (81/81)9 (18/18)2 ACEI
0/219 (100)18 (88/88)16 (11/11)2 ARBs

35 o AT la el 5 80he auslie 2 oslad Jsur

S an dsl 50 55 o 1S SIS I3 0 5 ey S

g_,.:-\;- sosle FoF

S gme el - o - ads (6,8 o3Il jasls
SLaA Ok ShaA e

0/347 45/61+ 23/51 55/80+23/09 o
01484 0189 + 0/19 0196:+0/28 G5 31 S ot S
0/001 0/8920/23 1/28+0/41 I8 53y i S
0/038 0/8620/23 1/1£0/38 55505 el S
0/002 39/83+15/72 64/00+26/76 &7 ' J3BUN
0/000 37/53+17/66 75/8+26/71 Jsl 35, BUN
00034 37/20417/82 55/80435/01 e535,BUN
0/534 93/32+29/03 84/96:+32/39 G5 J3GFR
0/055 93/66+30/63 66/38:+31/62 Jsls5,GFR
01234 95/63+31/47 78124235110 053 33,GFR

23 oS IS sl 31 S e e S 0
i S 4 550 JLw46/12 + 23/48 alas
53 JLw 48102+ 23/30 5 Ols o > JLa 44/62+23/73
«$53058 it 3 (o35 3) Jlas aw 3y gl
20) ;Le20 (s 5l Lide s (w5 1) Sl 11
i 33 (103330) 5l 36 ¢ Jstls zsw 53 (Ao s
ot (Ao 1) Gl 14 (oges 1
3Gy, o it 55 (4033 2) Hlan 2 clas!
53 (4o 339) Hla 5 OL Sidm )3 (o33 3) ey
e 3 (o3 1) ey o0 s 5 S5ST v
3550 e 100 51 as s (6 05 5 a3l e
el ool 3o,y 5 5 e sl ol 24 b ys
Ao 3328) oy o1 S 61508 Ll ) s 5len D
CIl a3 555 53 a8 L (ol - 4 S
deo 5T 530 sben T o3 535 03 Ll 285k Jbe g
s Sl s (CeludB b s
5 L2215 30<eGFR<60 ,lau 18 ¢ w5 ol 53
w53 019 s dle 5 o 53 3L s a2 o
30T 5 oy Colwd 5 0 5e 5T 51 8 sl 6 5
i 5352 31 (*"NAC 600mg BD) sl s poman
1y Gl 28 2L 3 03l OT 51 g 5552 6 0 53T )
03T 31 oy Jsl 555 53 45 (sole D 513 ST 1y
35 sl 93 Bds s il S (61,08 2l Sl
Sl )3 05037 51 s 093 595 55 Sole 1
A ST el S e G slen 3 s
G odd (555 e glaosls LT ol .(p=0/076)

Aibs e

bl bl o (A Lo T 5 G315 g0 (sloasily auy o
a2l et Il s 03 et ST SLAS Al

o3le G5 3 ey I3l 505 55 45 olaw D

Sbewd b ) S 5,08 Il s ol

1. N-acetyl Cysteine

1398 BT .179 aylaids «agd § Cuny 8)gy

ohaijls Ay eole olEmsl alas 108


https://jmums.mazums.ac.ir/article-1-13256-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-04 ]

uljlSam g 52520 aln

£33 35533 o i1 S SIS I 55 5 B0 sed Jgu
ks (gl slasslen Lolal ys Colgosle 5oy 5 5

Olesan 5 sb 4 ¢SS 55,45 glag,ls oS (3 a5

RYSERE] st
o F - -
S IS I sl S hdE oo (6les
Sl g (o) sl
(Ao 3) slus (Ao 3) sl
0028 (100)20 (80)16 (2004 Yoo 5lis
1000 (100)18 (94/5)17 (5/55) 1 abs
0/615 (100)19 89/5) 17 (L0/5)2 Bl
07707 (100)48 (91/67)44 ©/33)4 Sl o solen
0533 (100)10 ©0)9 (10)10 S ke
Sran sl
0/956 (100)15 ©3/3)14 ©/67)1 NASID
0019 (100)18 (77I18)14 (22122)4 ARBs
0/170 (L00)11 (81/81)9 (1818)2 ACEI

35 o AT la el 580k anlie 14 oslad Jsur

e e F
ol gosle Gy 55 3l dm p33 555 03 (Sls A 05l 5 Loy S

55

o el
Sl A Ok Sl Aiads P
&Iy sre _ _ odd 5,8 oLl
Db Ol 20 Sk e il £, KL

0/251 45/37+ 23/71 56/00+£18/89 o
0/834 0/89 +0/19 0/91+0/30 G5 3 U ot S
0/010 0/89+0/23 1/1540/45 sl 55 ot S
0/000 0/85+0/2 1/21£0/41 033355 ol S
0/054 40/13+16/02 53/00+26/45 G551 LSBUN
0/053 38/39+17/68 53/42+38/45 Jsl 55, BUN
0/015 36/86+17/04 55/00+£35/44 05355, BUN
0/351 93/65+29/05 82/97+29/82 5 31 LGFR
0/043 94/02+30/43 69/45+33/31 Jsl55,GFR
0/013 96/90+£30/97 66/25+29/26 053 55,GFR

S R s el e i 1 oo 2 02

51 JSEGFR 5 BUN ¢l S sl Sk 51 plaS™ s
don Sl el G 3 el esle S3L s
i osleul STy Hls pad b (o3l 3oy 5 )
Db 518 6l e 5 e (Lol 1 5e)
0/607— 1 ,eGFR ,0/651 BUN .| — 0/507
=5 Coordinate Jgds 53 ;K3 (6 g A dclone
Sl C‘-\SJ_A Sl &S el a:\:sd':j ab oL
i) (S e 5 (Al slacite O joe) Comlm
P e Sl Sl 0 03,551 (L3S Lo
AV S 550 w3 8 s g olie b i
wsb il S5s el ) sldie 5wl 5 Camles

‘_,V"L”“J" G PNV e‘)u':‘ QTMS o‘)u Jj-b_-)} ny

1. Cut off

2 Loll AT 5 15 es sLagily auy lie
U8 L s b gosle jI LU Gls i s O
szl e Sl

Sl Lol gosle Gy 5 3l oy p95 50 03
e S (e ) S s 92 5325 201 )
SLas o sy T el dB b )5 4l mbaw
o Aald 5 s s ol (gosla ) 5k
Cmmazr ol 53 b onbe 5 50 Ly & Aoy T
318 g0 (slaasil amlin 0035 (o) 2 3550
Gobon T3 sl oo 5 5 05,8 53 55 (b
ol (SUss 8 5l o5 5l ey Jil 555 534S
57/1) Jlwd 55,0 (0034219 Lo 3 s >
553N S8 3l 55 S Il 3 L g 0 (Ao
bl L5 0 (1o ,343) 540 5 5,0 (13 57)
s e (oWT Bloud 51 Dt ol od 385 09057
el osle 5 A6 5Ly a5 5 (P=0/696) 655
Cin 03 55 08 3l e e S ke
Cod el gonln Sl (SU (S s, 4 S e
el > s ad 85 S 5 oS Sl S o
j‘ii—zﬁi_ﬁ%j“w;ﬁ“fg@-ﬁﬂb
fort L A8 8 )15 analie 5) 50 ol pen (slags Lo
odins S, 05,8 3 Solasme b 4 YL O li
Jad=) 30 YL Cmlo gosla 5l a6 5Ly &
(3 ol

3 6 Sl 5 b Olejes & 5len 2 o
b g 5 (b oLl s ol esle
ol 1T 518 Sl 55 sy (oo 5 &S
9 5 S g (LU o Mae 5l B S s 5 0 M
il sy ST sy oLl an s jlas
w_:@léﬁb)l}t};): Ozl ol b 385 O 9o 3T
(P=0/474) 5 4 Sl e sl Bl ﬂj‘)j/ 9
35 o) o At l3T sla el )b S0ls aslie
el ok S5 oyles Jsd 53055

109 1398 pT1.179 syladd «ogd 9 Cuuy 8)9s

ohaijls Al eole slEmSl dlas


https://jmums.mazums.ac.ir/article-1-13256-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-04 ]

sy quals asls i (G BawanSGgyas

S5 3 Lol ( S 0 F Sy D6 e 5 ool g
55553 CIN & 3l (6l 4l GFR 5 BUN (251 87 sl S5Le

&7 3 o 92

4L GFR «LBUN b ol S wly bl
0/607 0/651 0/507 ROC e 5 et
7405 395 0195 i e
%57/1 %71/4 %42/9 ol
%75/3 %54/8 %65/6 S

CIN g s Loy i85l oSy (SisS” o oKiy ety
S S (0 Sty s e s ) 3
Sy i 5 o SIS g3 (slay 2STB SC
Loy ST S 5 ol an (5l Al sla,y 5STB
35 SLasIUT SICIN 55 53 Olejan (glag)ls 5 e
094 5 L Olylew wlinear univariate analysis o i
s ol 5 Cote (Soan 6 5 i 03lizul CIN
S3)> Smn omen 5 YL O L8 4O il
(6 o)l Jsd>) ds oalive CIN 55,5 55 ARBs

éu)ﬁﬁ&ﬂ)jm&&M:Ge)ngk
ol jad (6 Lo 4l (gl S Ky (i g o 31 S g

CIN 5, 55 Olojan slag)ls o ume sla,y 5256 S 5

Sofs gma r-value ST Sy sl e
0/473 -0/073 o
0/251 -0/116 o
o/o11 0/255 Yoo g )Lt il olen logles
0798 0027 s
0/508 0/067 B Sl st
0/620 -0/050 S5 e Sole
0/6%9 0/039 S o Sole
0/957 -0/005 NSAID Olejan glagsls O3 e
0/005 01280 ARBs
0126 01154 ACEI

.'.,

P 53 LU 5 ol adllas 5

ol Pl Oy e o sl (gosls I AU SLg e
Ll ol & ol o 1S St b 540 2D
(o sl e O ez 1 ey Celw 48 e 53 0T
Oy 5 Lol l 5o Sl 5a 48 I8 Ao sl
5 an ARBS (sLagyls 48 Jlylo 5 YU 0 L3

GFR s BUN .55 &sline (g )ls gme ysba L3 S o0

531, (4,3 54/8) ;}_’_} ook s (aws s T1/4)

N3 5 o 5 h 5 4l Sl Lo Ol

el 030y jolamsl s a5, (0/651)

ROC Curve
1.0
0.8 E
206
2
=
]
=
@
W 0.4
0.2
0.0 T T T T
0.0 0.2 0.4 06 0.8 1.0
1 - Specificity
ROC Curve
1.0
054 E
& 06
i
=
«
=
L
W 0.4
0.2
oo T T T T
oo 02 04 06 08 1.0
1 - Specificity
FC Curve
1.0 I_I
08
206
2
=
i
=
@
@ g4
02+ I ;
oo T T T T
0.0 02 o4 06 08 10

1 - Specificity

S 5 e Sy alin () s ROC s a5 1 o 5beds slged
Sl 4 Ml gl 4l eGFR (¢ s BUN (b sl 8. S e

b osle s Giu P 3l a pd 9y 05 b esle IS

1398 1 .179 sjladd «og § Cuny 8)9

ohaijle (aiby eole slEMI) alas 110


https://jmums.mazums.ac.ir/article-1-13256-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-04 ]

uljlSam g 52520 aln

= Obes 53 SUys i 59m 3 658 s slate 4
Coo L Lz ils 30 <GFR<60 4™ i jlaw ¢ s
Lo 5309l Jle o Lectkg sl s Lol 2
U5 el B 51 (SIS 0l pkon (2805 shate 4)
b3 e 5 OT 1 oy Sl b 5 05057 )
oS (g Ky Jule Ol g2 4) CNAC 600mg BD)
OT 3l s 53525 0231 3 oy 5952 51 (S 6 5)
s ol O A3 Corl (go3le 3L 5 05l
oS oy 5 (65,15 S5 Ol 4 Ysena NAC
535553l Yzt 5 ol 5T 3T LI sl
A g Ol 5>l 3lse Sbs s 5 6 S S
NAC oS sl 53 5law 18 51 jlas a5 55 oo 03lizul
oS ol 53 O3 e 85 1 Jled 5 (4,5 1613)
L el gosle 1 AU Sbs 8 (1w ,54/T) NAC
rl olsine YU Ll b e &8 sl 55
(P=0/076) wzs b (o LT Ll 1 oMt

L ohlSs 5 0b jlgd b g5 45 glaalllas s
388 s 53 s il AN 51 () 5 0 5
obnty b plonil bty Ole 53 ol 3le (L8
55535 53¢ STy NAC o 8 (1 600 <7 Loy
A ol er g S SIS 05T Sl an 5 S 55,
L aS L S0 L ibsg es S ab s pdle Jb
SLas A LS dglie o b g 4 8 ol Jo
3 e oSS RIP S se 4 ol sl I (S
oy 5 gl polie 4 S 1) s 3 05 Ae 0/5
SIS 55T oy ol BB 5 5 o i) S s
5 5 el sl (36 SLs,E i (g, eIl
2 Sl sssm gn bl b bl J 28765 8 ey
05,5 35 e Ol sl s3> s NAC 05, S
(P<0/05) 55 I3 sne

il L Ol plas 05,8 53 caalllan aslsl s
S-S 53 03n Ol 5 olw 88 b 55 sl S
(i e S S o Kk sla S g 5ICIN

1. N-acetyl Cysteine

L §SGE sl Sk Olge 4 on Dl s
ool b us eaalan CIN Gy o i 5 251 S
S35 5 Y0 Culus glyIsBUN S &ylis
Gl 5 5V (S5 3CFR S Jo 5 ol ol
e OWUL s (gl Soladlas sl OLES T ‘5J3V5
L oSl (5 o plail 31 oy CIN g 015 (55
il 0T 1 e sl sST6 &Sy 5 b9 G
b 5035 e sl olan ) 55 el 43 S
Cood Sl i 55 OT Slsl b g 5,00 Aoy 37
(1B) sl oo b folgo 51 (aldas 50

sTraub Lw s 2013 Jw 3 45 (glaallle ;s
Lt CIN 55 edd plonil odowze SYL 5 o,
(935 048 iyl doys T il anlllas

Alice M. Mitchell o g 45" ¢ 555 anlllae 43
S5 5 o e L2010 JL 55 01K
oli rl_>u| b bl 5 s (ol (gosle I 5L
s ol 3.ds 18 43 11 CIN Sy, oo
3 ot e 581 RIS )50 4 CIN
ol s 03l e Sl 55, T 62 (b 55 05e5T
Sl ok o w5 F Y5k Sloj anp B iy
3390 F8 55 anale man 5CIN Sy Oljn s
IS o (s 4 ol aallln 4 S Oola Sl (o) 2
(1B il o s |y asdllas o) 53 CIN SV 55

(8)0,LKen 5 Hipp Lo 5 a8 K5 andllae 45 )5
38— e Cada L (19) 01, 5 Tremblay
elos g Ohbes 55 ol gosla I 56 Sy
R A P B P L Sl
MUMQLZAMJUQ»}:JA);.,L&J)\J?M):?))
S g ol (ol Sl (SU Gl 8 Sl
L e 0515 b L e 2 25 ) 58
5305 ko 005 51 5 oy ot o i) 57 s 21 5
S e ol 8 Se 3wl pslie w S 2 g

J_@l;-wthﬁ)é.éﬁa-ud-:f: ;.,a.-b-:‘_}ﬂ dfm

U 1398 p1.179 sylad «ogd 9 Cuuy 8)9s

ohaijls Al eole slEmSl dlas


https://jmums.mazums.ac.ir/article-1-13256-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-04 ]

Mss cuals asls i (G BawanSGgyas

23Sl S 55 Sl le il s el L
2> 48 DAL CIN o 51 g 5V s (5 5me
oS ol aallas (D ) O ylis 3l andllas
b e oS LS S Ol an L YL 05 5L2S
CIN jjﬁQMﬁJﬁjﬁugtyg(ﬁ\Q;;
(S WUCTWIE {5 | E SR COIN A GURCIN PRV JP9
il addlas ol 550t s 4§18 4 cal> gosle
sdas job s 5l ge ol ESatan Sl ST o tage
LS Sl e 58l ¢ Y gl 1530
S a5 e Caslie Al 0y S sl
S ) a5 58 2S5 05 0L
ol 2l 55T e 552 54 GFR 5 1,38 [2als o
JEFVETE RSP RN PN BCHEY
SICIN G5 5 4dS™ (555 s 512 0p (oS 55,8
Crl o3l St 1Ll 0 )L5 28 5 b
Los i wn ATL 05,8 s ST Lagyls cpl sl
Eely s 55b 4 e 5T 00, OB g
Sl 5 il ad g ralS eSS passleS
3ol ATy o8 gl o 09 T e 5 5 A 5
e &S5 0K 5 Cochran .ol o s las 2als
6\ﬁ\,<ujf§u¢§_.m,_)‘;)u>§u_uw
osla 36 (658 Loyl ganw g Jla=l o i
gl 53 s S0 e 4 edd (i ) >
Sl 531>00,520 L 0B ma/dl 31 5 i o e i) S
35 ypn S aallas 55 (55,0 (b s 4l e
OUT .sls &1 g 5dS™ 315 5 5T o la 266 31
Sap e ey B B L ST 586 oS, 10
aS s S glald Calol jen Corl osle Sy 0
75 o oSN S s i e ) L Sl
osle & 95 g Hlde 6y eanly L s b
ol osla 3l gy p 35 s 3 8 el
s Solber YL 0 jLis (eln 12 5

(22)3 5 50 J3 5 655 oolew

Bl (Zols VU 0 5 5La8) of e Sl loss 2425
Solow 5 oo S3lS (ol b Glal B oLl
(NASID) Ol o ln s 513 U3 s o{yo jor (S
duslie 5 50 Qg..w\gw‘_‘;jji’jj(ACEleRBS
ESR TEIR O PYJE gUPONT S
g K PRS- NP PP, RN KGR R S
GlaiT dews 4 CIN G5 L by 556 oles LS
VPP SR g P i EE S FSPP Ryt
Cie LLIIARBS O e 5 YL 05508 55570
(20) sl OLis Coamaz !l 53 CIN G5 5 L1y (6 )ls gne
fat LS 534S o ol a6 S S (S
52 CIN 55, VU 0 yLid ol 580 s 5L 8 YL
Olge 4 il 0 5T 05,8 s ST 082 e
2L Ol 5 Vb 55 05 5L ds gs)ls
O 5 Traub asllas a5 Oladllas 1 (g ls
el 5l s (B jme Ml [ STB $SKs, Ol e
Jole s e a8 5 4l Gy e S G b
S g S 55 ) (9) 258 o0 s Sl ]
L el O, 5 Cordeiro Law s 45 (glaailas s
oS o ey S B S Ol e 05 )l il s
Ol gy st 4 a5 la OT andllas 55 . 0,50
ol gosle 51 (AU Sl A L Las e Jalse 56 0t
LT 5o s plosil gl 5 Olsles I (fomar 55
0 3 ¢(ISS)T T ks 0 a5 s b CIN 0 e <SG
Sde 5ICU s sl Se ((CPS) 8 Ll oot
el e S g 05 L8 (Ol slay 53 aldl
0L 1) ol ctan byl epss sl 24 s ous osls
ol 3550 0 miie dir 6la 3T 3 8T sKs sl
23 Sk ys s 0315 wle o CPS g5 NER IR
Olizran S s 05 )L 5 093 ol 24 b
olsle SL Ollay ol 53 CIN Gy 0 08 2o 2y
5o glres, S aS wim § ams La0T sy
O 5Lid 3l ¢ SYL CPS o j0i b sl sl alas 1 O jlows

1. injury severity score
2. clinical prediction score

1398 1 .179 sjladd «og § Cuny 8)9

ohaijls b}y eole olEm3D alas 112


https://jmums.mazums.ac.ir/article-1-13256-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-04 ]

uljlSam g 52520 aln

O G5 e ls Ol ge 4 1, %GFR wlkuT
sl 355 3l 1L Ol e an g0 1 S
5,8 3,2 CIN g oSy il 53l 5 (658 b
23 0L sHerts vy & glandlas ulul ol
s lie 5 bte 40 5L 5000 51 2 63, 2008 UL
dlone 48755 0T SO (285 ) g0 it 93 )
Oljmr & KI5 o (2 1S & S BGFR o
1 0lbes 53CIN 55 (=12 208 550 53) 5L
(26) 48" o Ky

= 0lL,LSea s Davenport Lw g 45 gl 4l
230l 6587 Shee b ey L5242 51 2 65,
STl 0L Sy e b el I 10 b
st sl Ohles las 53 (<30) oL GFR
S5 o7 b (S el 5w CIN YL 5 5
35w L eGFR alad ool o dlil o ol &S
S 55,8 Ol 51,8 oles 30 mU/min/1.73 m2
30-44 - eGFR ;5 Ly, ol 48 0595 oYU L
45-60 - €GFR L O les 55 5 Sl 03,57 1y 35
odalin CIN L 20530 50 65,b gl YL o>
(27 o

Jl 53 0L S KiM Lw 5 4 glandllas 5>
o3la 5l (5L S8 s jo 0 s L2010
ol gosla Lol o g5 Sl CT iy x>
L Oleys Coxd 60lS e jo Soko 4 Dlaas O slay 2
13,5 CIN geme 53 0dd eI NAC 5 oL
L 0lsbas 53 CIN Gl &5 Ol ylas 31 (A5 2/5)
o3 o o 54 <30 530-45 (45-59 eGFR <
wlin adllos ol 53350 o3 12/1 50 s552/9
5485 Slas s 2571 Oljley 55 5l alls
s 0l ys ;e 0T Jlis ay 5 CIN s ol
0L L OT e 5 3L (al 31 0 Kol (558
9 ol L Oleys Cowd Ol ke 53 CIN 5,0 487 isls

555 6GFR 5455 :pl L. (B) sl 2als ks NAC

1. estimated Glomerular Filtration Rate

o aalllas ol sl 3 Ks S
€GFR 5 BUN ¢ ooy 0251 S e S8’ o, Sy
CINj 5= 55 058l (et Ls Ol e 4 05037 51 i
&l STy Jasas 1 & os Sl adllls 553
La Skl 51 oS ja (S5i5 5 Sl s
o3l G5 5l o (Gl 0 Sl (i S
o5 5 el 45 4 5 LBUN s sl Cor -
OT Sljlgm an 5 deaT sty (§ 5 335 o 5555
s e 4y go e i) S Ll Ll 03 5 EGFR
3l Ol eGFR s BUN s <5j¢5 o

Sl 1144 51 clae gomma 3 01 LSKea 5 Davidson
Sl ol ) (o8 O gl B o
O ysmp dm ol b (o a5) ol gosla I 5L
OB MYl gslus 5t sl S il &K
2 YL s bl sl acb (6585 Shes b Ol jles
st e S ) 3 e G 5l (sa3a5T L sl 3
ssbas ybs ol sl s ey U2mg/dl 5 5 s
Aol e RIS sl ST bl L L
G| S s Lal8 53 5 JUL Ol e )
.(23)(2mg/d1 & 177 pmol/)

1) Gl mre sl LS ,1 &S5 01, Kes 5 Moor
N Sha A Sl s (o S el I
1/5 mg/di 35S al oS ST s A s s
2/5mg/dl 31 5 i Coe Lol 53005206
3 S oo 1S ek (24) Bl (ol S plize
S plmil el 48T ol glaskae o Sl
PN e e 5 Olag b o3l Gy 5 L
e e O a3l plesil 2L, SCr<1.4 mg/dL
5 BB Ol 4 e i) ST Clle (o, S5l
@lj_éﬁjjjcwﬁo-cﬁ,&u,;l:@g
el gl ghyls cpl s 3,8 e 5l 5 sles
63 ge 3 adS s Shae glo)l g,y opl 51(25) L oo
3 3o g 0315 0L b i i) ST el 2 4 S

dwloe S i Olallee il azils 3 o g il 5 0

113 1398 i1 .179 a)laib o) § Cuny a)9s

ohaijls Al eole slEmSl dlas


https://jmums.mazums.ac.ir/article-1-13256-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-04 ]

Mss cuals asls i (G BawanSGgyas

S Olaj Sde 53 Ol (6 8y it
AL e sl Ul 5 n 5 G, 57T) 5 Y b
Cwi BUN g5, Slae S0 el o
633 2 535 CIN G50 o iy 6l €GFR 4
5,5 e S e )5S
alae 568550 ol ) ke ol San al o
~ @lﬁ_&_bjT slalbs JJVS Sla=z ;5 sBUN
»BUN Sl agasy (’J}Jg;rlut:' e 0T )
= s S5 Osle 53 CIN 55 51 adsl sla b5
F Sl 15 o Sy ol 23l 52y 5 L Sl

SISl

Sl G o i a5 5SS (65S0n

1y Lo acalllan sl plonil 3 &5 55k ost plal i sloc
O s 5 imet ol 1y S5 LS s g3 (55
S 9 S glacslam 11 35 Sl 8 dlie -l
o el Oljloy 2L Dlidos anw 5 A1y
ls on el 055k (S p e o&ils 5 ol

References

1. Solomon R, Barrett B. Follow-up of patients
with contrast-induced nephropathy. Kidney
International. 2006; 69: S46-S50.

2. Solomon RJ, Mehran R, Natarajan MK, et al.
Contrast-induced nephropathy and long-term
adverse events: cause and effect? Clin J Am
Soc Nephrol 2009; 4(7): 1162-1169.

3. Finn WF. The clinical and renal consequences
of contrast-induced nephropathy. Nephrol
Dial Transplant 2006; 21(6): i2-i10.

4. Gleeson TG, Bulugahapitiya S. Contrast-
induced nephropathy. AJR Am J Roentgenol
2004; 183(6): 1673-1689.

5. Kim SM, Cha Rh, Lee JP, Kim DK, Oh KH,

Joo KW, et al. Incidence and outcomes of

0397 1ls s ogdhe a5 Col  olacys gdoee (glyls 50
30 53 Lgl (g 2l ST L bl Loy 5 guos
S el ol Ll 6 aJSTs Shas 03 5 stable
LSS T (5550530 S ol o3l 5 5515 S
CIN oS o Kty s Ol e 4 €GFR jl oslizul
ESUR axaS Jolie O, b 55 (17) 5 505 ood slgiin
& dTosl F0l Ol e 41, 8GFR ans Olises
288 GlS 5 adS 5 Sl Il b O jlew o lulis
(B) S oo im0 iz CIN &, o
31,580 oS sl anlllas | (slacy s sulous | =Y
Slns Sl )le 31035 s3 055 4ol ES i
Olajor &) oy (i) (S oloy €55 5 o 3
el cpl sy Bl 15 31 sl Sl $ 0 oS 5
(sl slaoles 1 S0 a oSS 4 (Sl
AL Coasl Gl sl Ll 5 g0 LOT J1 (g g
oMl 55 S5 Ol 4 VL e (S lalllas )
5055 5L S opl a5 L 5 (29) 4 D me Sls 4
Ll o Fald i ol )3 Slae Soley ple

b dlgtin (gwos 8 ol 53 alie (slasllls ol

contrast-induced nephropathy after computed
tomography in patients with CKD: a quality
improvement report. Am J Kidney Dis 2010;
55(6): 1018-1025.

6. Thomsen HS, Morcos SK. Risk of contrast-

medium-induced nephropathy in high-risk
patients undergoing MDCT—-a pooled analysis
of two randomized trials. Eur Radiol 2009;
19(4): 891-897

7. McCullough PA, Sandberg KR. Epidemiology

of contrast-induced nephropathy. Rev
Cardiovasc Med 2003;4(Suppl 5): S3-9.

8. Hipp A, Desai S, Lopez C, Sinert R. The

incidence of contrast-induced nephropathy in

trauma patients. Eur J Emerg Med 2008;

1398 131 . 179 s)ladd (g § Cuny )0

ohadils (3b)y eole a5 dlas 14


https://jmums.mazums.ac.ir/article-1-13256-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-04 ]

uljlSam g 52520 aln

10.

11.

12.

13.

14.

15.

16.

15(3): 134-139.

. Traub SJ, Kellum JA, Tang A, Cataldo L.

Risk factors for radiocontrast nephropathy after
emergency department. Contrast- enhanced
computerized tomography. Acad Emerg Med
2013; 20(1): 40-45.

Barrett BJ, Katzberg RW, Thomsen HS,
Chen N, Sahani D, Soulez G, et al. Contrast-
induced nephropathy in patients with chronic
kidney disease  undergoing computed
tomography: a double-blind comparison of
iodixanol and iopamidol. Invest Radiol 2006;
41(11): 815-821.

Chen YL, Fu NK, Xu J, Yang SC, Li S, Liu
YY, et al. A simple preprocedural score for
risk of contrastJinduced acute kidney injury
after percutaneous coronary intervention.
Catheter Cardiovasc Interv 2014; 83(1): E8-
El6.

Elicker BM, Cypel YS, Weinreb JC. IV
contrast administration for CT: a survey of
practices for the screening and prevention of
contrast nephropathy. AJR Am J Roentgenol
2006; 186(6): 1651-1658.

Katzberg RW, Haller C. Contrast-induced
nephrotoxicity: clinical landscape. Kidney Int
Suppl 2006; 100: S3-S7.

Mitchell A, Kline J. Contrast nephropathy
following computed tomography angiography
of the chest for pulmonary embolism in the
emergency department. J Thromb Haemost
2007; 5(1): 50-54.

Assareh A, Yazdankhah S, Ahmadzadeh A,
et al. Defining the at risk patients for contrast
induced nephropathy after coronary angiography;
24-h urine creatinine versus Cockcroft-Gault
equation or serum creatinine level. J Res
Med Sci 2012; 17(9): 859-864.

Christ G, Graf S, Huber-Beckmann R, Zorn

G, Lang I, Kneussi M, et al. Impairment of

17.

18.

19.

20.

21.

22.

23.

24.

the plasmin activation system in primary
pulmonary hypertension: evidence for gender
differences. Thromb Haemost 2001; 86(2):
557-562.

ACR Manual on Contrast Media v10.1. 11%
ed. American College of Radiology. 2018.
Yeganehkhah MR, Vafaeimanesh J, Akbari H,
Amiri Z, Naraghipoor Arani Z, Pazoki S, et
al. Preventive Effects of Sodium Bicarbonate
on Contrast-induced Nephropathy in High-risk
Patients Undergoing Coronary Angiography.
Qom Univ Med Sci J 2015; 9(9): 9-1
(Persian).

Tremblay LN, Tien H, Hamilton P,
Brenneman FD, Rizoli SB, Sharkey PW, et
al. Risk and benefit of intravenous contrast in
trauma patients with an elevated serum
creatinine. J Trauma 2005; 59(5): 1162-1167.
Seyedian M, Shabazyan H, Mobini H,
Kheradmand A, Ostadyan F. Role of N-
acetylcysteine in  prevention of radio-
contrast-induced nephropathy in high risk
patients. Jundishapur Scientific Med J 2007;
6(4): 469-475 (Persian).

Antonia H, Shoma D, Carmen L, Rich S. The
Incidence of Contrast Induced Nephropathy
in Trauma Patients. European Journal of
Emergency Medicine 2008; 15(3): 134-139.
Cochran ST, Wong WS, Roe DJ. Predicting
angiography-induced acute renal function
impairment: clinical risk model. AJR Am J
Roentgenol 1983; 141(5): 1027-1033.
Davidson CJ, Hlatky M, Morris KG, Pieper K,
Skelton TN, Schwab SJ, et al. Cardiovascular
and renal toxicity of a nonionic radiographic
contrast agent after cardiac catheterization: a
prospective trial. Ann Intern Med 1989;
110(2): 119-124.

Moore RD, Steinberg EP, Powe NR, Brinker JA,

Fishman EK, Graziano S, et al. Nephrotoxicity

115 1398 pT1.179 s)lad «ogd 9 Cuuy 8)9s

ohaijls Al eole slEmSl dlas


https://jmums.mazums.ac.ir/article-1-13256-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-04 ]

Mss cuals asls i (G BawanSGgyas

25.

26.

27.

of high-osmolality versus low-osmolality
contrast media: randomized clinical trial.
Radiology 1992; 182(3): 649-655.

Stacul F, van der Molen AJ, Reimer P, Webb
JA, Morcos SK, Thomsen HS, et al. Contrast
induced nephropathy: updated ESUR
contrast media safety committee guidelines.
Eur Radiol 2011; 21(12): 2527-2541.

Herts BR, Schneider E, Poggio ED,
Obuchowski NA, Baker ME. Identifying
outpatients with renal insufficiency before
contrast-enhanced CT by using estimated
glomerular filtration rates wversus serum
creatinine levels. Radiology 2008; 248(1):
106-113.

Davenport MS, Khalatbari S, Cohan RH,

28.

29.

Dillman JR, Myles JD, Ellis JH. Contrast
material-induced nephrotoxicity and

intravenous low-osmolality iodinated
contrast material: risk stratification by using
estimated glomerular filtration rate. Radiology
2013; 268(3): 719-728.

Kim KS, Kim K, Hwang SS, Jo YH, Lee CC,
Kim TY et al. Risk stratification nomogram
for nephropathy after abdominal contrast-
enhanced computed tomography. Am J
Emerg Med 2011; 29(4): 412-417.

Evola S, Lunetta M, Macaione F, Giuseppe
Fonte, Gaspare Milana, Egle Corrado, et al.
Risk factors for contrast induced nephropathy:
A study among lItalian patients. Indian Heart

J 2012; 64: 484-491.

1398 131 . 179 sjladd (g § Cunyy )9

ohaiils 3b)y eole a5 dlas 116


https://jmums.mazums.ac.ir/article-1-13256-fa.html
http://www.tcpdf.org

