\ta£ jlan | ajlada .p)lan a)ga . §g9)c g wald g jlianyy a)y yda s

Cardiovascular Nursing Journal, 4(1), Spring 2015

~
Q
N
o
%)
I
]
SN
c
]
=
o
]
(%)
c
L
IS
S
S
=
3
kS
]
:
[a)]

o 95 B )T loge T, 3 (590

S 3G g3 53907 (51558 ¢! soknd LS

039 S Cudl w0 (g sl 3 iy il b5 ",_ga.\o rls 105 3%
b2 1559 ¢ Slanatis Julr

0328 S Cudl 0 5 ylias 39 iyt i )15 (TP pligs wosro

EWYES

A plosl B pg sl legn 0T, (5590 Bon b adlas opl (Bua

sle ol cul o S po 5l as,0 Ve dgam Jule a5Vl § 8,105 oo Coodlos plancs (590 3 CpaSiw (55b (B9,e (B slo (5 )lows . Aino))
Sl S5 ol @ oAt nlpln s (o 25 ABBS Ve B0 3500 Sloj o (ol 3950 sl JLis 4 S azale pib cusS
O 5l Ko e sle Sl ole oo Moz e, lege o Al b ojgpal .l s 93 5 (6l oy el | e g Codl ylaaie
g0 ooliwl o SYsb g ae obisS ST G b5 o

S8 eslasiwl 950 g 00l ol 8 sla S log die 0 YoNF L VAAY Gl L (b oS ole ao Ae asdllas ol jo 515 b,
Iran Medex 4 PubMed Wiley Science Direct JAMA Google Scholar Elsevier sleMbl sl SGb 10 socins «jslate cpl gly .8 5
Coronary ) (5,59,5 sle (s,len «New Cardiac Markers) 18 'ss5 sl ,S ) «(Cardiac Biomarker) o8 5 losn (soulS SlalS' L
.43 pleil (Cardiovascular Diseases) 3g,c o8 slo (5 lows 5 «(Diseases

e o8 Ollons 4y ool S 5 (K55 ol Saal 05 iy 59 Wl (gn 005 B pno slo S laser 5 S o sl (S Lo asdly
a Sl SLa as ol vezs Ll Sl sy eolitul gl sete SIS 5520 o S leses (nl ceslis (@S 292 b dules Wl | cagee A
Al (oo dney ol )3 (65 00 o g

g s olel )5 5 Cesl oagai ol (Bgse (ol gl ()lon Jle Colid 4 G | Gz it (g sl leges (6 S A
Sl 08,8 sll By B slo 5 ylant 0 Moo ey o 5 s 3 B85 Ji T SV e ey b3l 5 ol ol

9 B sla 65le 5 55,5 slo Gilew (B (58 So )T Lo (B S leg i oflgunds

Al er2958 s S pole olKetils e ylolo g (g by oSl eyloliol |
madadi_z20@yahoo.com : gz oy (Jgias oxim i) Gl 0958 (2958 (Sibzs pole oKl cofag slo cudlyo g)luyy 15| olis)lS ¥
Ol s e (oS5 psls olRls e lelo g gl 0ty ¢ okl ¥

Olnl sl gl (Sig pole olRiily g sla cudlye gyl 23)) W)Y


https://icns.org.ir/journal/article-1-319-en.html

al \ta2 jlan | a)lnan .p)lan a)ga . §g)c g wald g jlaay ay yaad

Cardiovascular Nursing Journal, 4(1), Spring 2015

Aodio
o=l a1 58 e VWY Dgds iVl 5 08T o Jaood oD plaaneas (1593 0 (pSiww (6)b (Bgpe (8 sla (g)low
Oloilo ¥ oA (gl38) dad o Jolis 1) Syo 3ylg0 5l duopd Yo ay Sod5 dlas (pl &S dimd o Cawd 1y 265 ls b (g)lows
(Y'\' “_i_:b) Ly (o0 9 ‘;9).5 L;JS d)Lo.u )l u.:&a).oi u]b)n Loy YV/5 9 (JL’) Loy YO dgd> (Y' -4 cpwf:‘A@ LS’LQP
350 YYVO. |, "j Olise 5 85 0 S Boye B sla glow |y ol Jas 1 S e cde ol o1l j3 oud pldl cldllas
523k Glez ) Spe odas o I (ol SeaSnl glo (ilon YT Jlo 13358 (0 (i G (VTAY «s98) A5 (0 ()5S

Ve cslige Sl lojle) 33,8 485 yarlee YY/F 3905 S o g0

il ol ST g amd o gy aid Yo 510 sgan Sloj p3 (ol 59,0 Sl JLis 4 BB asale pib cuiS s cla cuwl
B9 o Gl 3 Jlad (o i g el Cusl Jly 8 0 (sl ooy el Sl e § oMl lanstie (S
(Bl 925558l g o Slales plsl (izman 39) (o I @ 3Ll ) Sloyd loialy lsis a5 sl ey oa 4 NS
o oIS a8 Mo 33l 13 (glow (U B)lse 5 S Jleinl (eSS 13 (B sl S leges 5 (Slays )b ()
.(Y'\\ 6‘_;0[.«01401) ¥eo¥ cOl)KAb 9 wl)) J.u:)lg

cily 9,55 paeds b ol o il s s Sl GalS GB35 nms SESY (s 2leS)le &S Cul Jls sz
59555 ¢ Bgye o] U5 48 s (gla S loge (lolid b ojgyel (VAR (uSlo VA (Sl g cogl) 33l anisly 5,8 LB
Yob g xeolisS 43T i Uiyl 3 Ll S e e Sy il olg e citnd Spoludgen JMS g Ol ¢ 3L
Sl glaasly g Jo ololis (o a8 ola cdpiy (ol 5 ogMe (Vo)) ¢ soluwloly) D505 odlaiwl b (59,8 pydiw ke
Sl 50 1)l 185 g sl 005 (48 0299 sl S ogar S| 5 g o3litsl (gl (S pme 4 o el 8.5 S50 (8 Ggye
e Lials 0 Alg e g ditud Mieud )yl (Gloyd g pasuid blod 4y a5 I8 was (oba S ilege CALLS g s 4 ax g b
5,5 bl L5 s oS logs S sy B s sl alllas 1t 4zl gl 45,6 Sl o o cgla

b gy 9 3lgo

C8)S 1,8 odlaiwl 3)90 39y 0 ol (B (gla S ylogu dine; 3 VoNF UL by Jlo (b &S Ll pis Ar adllae oyl
PubMed Wiley Science Direct JAMA Google Scholar (Elsevier SleMbl gla SOb ;3 gz pslaio ol sy
(New Cardiac Markers) 138 5 la,S,l (Cardiac Biomarker) .8 S)loge salS ©lalS™L Iran Medex 4
Udey ol b .ad pbol (Cardiovascular Diseases) (8gye 18 sla (5)low 9 (Coronary Diseases) (5,55 (slo (5 los
3,5 )15 ooliul 390 Alie Av oliss oyl 5l addllas Ban wlul y a8 dol Cows 4 Allie VFO slass

v
el b S Sl jloslo () A8l (oo jluS]y S50 035 g g By nsen S (MPO) jlamns Ty gheo
Srome a Fooly gy bl b S a5 9 05 (o 8l (Bl slajlig Sle g ln Cogige da Jidg gy LI &S
el 8 a5 2l 4 580 JlsnSTske Gl ) 25Ty (sl et 5l Sl A 005 oo Sl el
oy 3 odle (pl 4 dusy o a5 4 mizmen 0 o ISslg 5l e Cladll 5 36 8L (sl ol g teal i &0 Loge e
vl e Slegn G lsis 4]y Bl ol o eonlplly )l 8 le Sig ISuls 5T S 18U (5)lse gl g b uS

(Vo0 el 5 168 7o) ()l g Ll (o) 0,5 (Byme (Boye il Sig ISy il elo glo 1 6Ky 9
o5 Bl ey el VP Jsbo 13 A8 (Sndy i B 33 b oS il sl sl iS Gliles 48 pasiie adllas S
3 S5k ol olise 39 0is (B o] Jlod 45 W39y (631,81 4 Cannd YLl IS sk So5 pan (> 3,8 gu0

[ Downloaded from icns.org.ir on 2026-02-07 ]



https://icns.org.ir/journal/article-1-319-en.html

\¥aZ jlay | ajlain pjlan a9y §9)c gl gHaayy ayyday A
Cardiovascular Nursing Journal, 4(1), Spring 2015

S yeS b el 9 o Gllon sl cusl 039 YU sl (s 57 0351 b oy I 28 g0 21 oSl e (e
2o A0/F Gl s i gyl 9 oyd AN s sk Cawlus line Cal 4235 Ll 5,8 00 sl weiS )&l WSMe g9,
5 Cidgdg,) (Cusl 2o d VIV Gl o g (85)] 5 24050 00 ] sl & (6l (957 b duglio )3) sl 02335 5135
o L S ol ol 4 Mica e (sololi 53 5 3,13 b5yl (65,8 3955 coloms b oo el 6V geans (Y2 )Y oS
P b £739)5 98 Mo 2y Mo ilons 5 358 o] (38l W) Al (o dyde Wl 0as B LS () 5,808 e
5 LB VY (hang (5 50b) 398 (0 osnlie 3, gr0 Sl (oSl oo 53 9 (ST asdad (38, Y (g) 3l (639,5
(YA o) San

g L el atwd cpen b duglie )5 st jlaesTpole 5l 2VU g (sl 45 3l (5598 iyt 2 Mo o lows
Cpr dume Syt b (ol Spo 000 oSl o0 sld (%0 10 iy 5 )5 6% (85T Gt Sle S Sl
(VY (ghBen g 052) 815 5158 (39,5 Boss )ISHUS Wgm 9 Cuwmy Byl Sl 699)5 ddlie wiile (Sleyd (sl oy plos]
st ey sy 4 3l 0ol ol (5398 G0 (Sl 4 Slew 3 1) (Boye (ol Sye p5g ks Sloge el b))
sdalide By (b ohlow 3 Sile cnl 5l (Vb (S5 aw Cllae (B p3 a2 STV Ve ohlSen 5 OV (ua) 45 (e
S an 5 sSdlil ¥+ oA oy 5 YUS) sl L3N (5550 3,08 el S ye 489 i i 5 (5] ) 03litsl g 0t
@l g Conl o paseie JolS job 4 oS i Gl S Ol 4 Sl cnl 3, es 55)] et sy (o0 sl (V<A
2y db ladllas ¢ 455 oan] cramg slo o))

oSwn] &S o3 .l ol o )08 guo Sl oSeal b & Cansl (6,5 lage (IMA) oS! 31 (il A8l putd ynogal]
gl Jlasl e iolo] plool b caoets 13 9 Juate I3l 4 Wl (o3 g i oo ] progd] )3 N=aibl cams (0 &)
Eord J) o iy Sile pl (95 e &Sl s 4 (VoY (l)Sen 5 Lo)Ls) 23,5 (o ol coSianl 392 LS
AUl 2 S o p b s b celo Y oie gl o Y Celo W BS Gae 4 g b o il oS
(VY cohlSan 5 Jal -0 ) am 5 cu9)lgl) 205 3,187 59,55 58 5l ey 3l eS|

045 ST aslad ol g dies 4d 3,0 )l23 Cuwgy B3k jl (59,5 aldlae plosl Lo 4 &8 (ylow 3 S)le ol o ial34l
13 saSa] §) ot Al 5 cyponl i 65 ] (Yo o5 ooyl 5 Sargd) sl saSmg) g5 5] saSmo A5
ol ] b M i g e ol 005 6yt ianslont 3 o5 3l oS il ad) el VE b &S (6 low
I ol s Sl slajls calid 4 cunl (Sae g Cusl i o (oSl 51 gy ol Jlo Jobo )3 3 9o
Ol 39955 B9y s ol passel Caa (VoA (ol)lSen 5 bL VN (e g b (g) wles S8 sl
9 1S9yl) Cusl odd (5155 0o > AYIY g a0 )3 A o DAY Cud i 4 SHle (pl e Gl (93] 9 (90 (eolaid] ol
Obles 3 (8 olow jl (86 Go ol (o )lse (i (i 3 S5le ol iz (Voo oS 5 GuslilS VY e
Vo0 o)) Kon g g yg) ol dily und 3 Slas dius dundB 3> 4y Mino

M (559,8 pytiuw > &S el (59 0 Jlasl LB g pgllio S, (PAPP-A) ()13,L b Jad po A— (ot lowodly (g 5
5 oS VY ollSen 5 Glalyg)sS) 398 (o0 odalie (15 (8355 53 (613 (93 A S 5505 9 Cgliste JSS 4
ol A3l o 3l (5398 pyttes gl Ao e 3l Sgneg s JiSiis o Sl 4y 9 Sig Ml 5T S il (V100 oy San
Ol 9295 (o i)l b basye A plawsdly (359 (08 ST o (Solows ol (Ml 56 55 S slis 48 5l d9g 5l
Sl ol a cwl S pY (VY (en g (565) il (oo ol ] e e Sk S lose 4 e )
9 i k) Sl 03,55 oalie b b (sla S 53 g 00d 04> AinS o Sl g ALSS (sl S > (VL e
33,5 oo Sg Sulg T S, il 4 i 45 gye 05lep el (sl STy 13 o3le ol 3yl Jlaisd (Yo o\ (K
oligl A 3 e (pdy gl Sl VY (bl jiap o 1Sk (ol g 605 031V oY ) L sl i
(Voo T eohlSan 5 25g)) 5 o i G 1y o 5 (86 S g (B oS 3929 3,5 00

kol 4 Mo hlags 53 (Jlo A Lawgio jobo ar) Sajlys 1) Sy g8y 5,k b Laipo Am plowdly (g Ll
S b lasipe Amplowsdly (g (Vo 8 collSan g Slugls' VA (S 5 1)50ilS) wlod (o (2 (w1030 0L

[ Downloaded from icns.org.ir on 2026-02-07 ]


https://icns.org.ir/journal/article-1-319-en.html

a \ta2 jlan | a)lnan .p)lan a)ga . §g)c g wald g jlaay ay yaad

Cardiovascular Nursing Journal, 4(1), Spring 2015

5y e oS 3l gl Sl s (20 53 (hilewr alolid (sl g 857 (o0 0B ) 0,500 (oSl 3925 & Csl (5 loge:
5 owyel Voo (o l)lKen g el Ve Ve o)) Ken g )5g ) Cuwl diod )yl At mudo B e (glld dis dudB 5)> il
L aalio 3 S5k ol 5l (2 Vb (S5 gaw b slon 3 olo s (o Sy 9 3) 8 000 (oS )lal 89 Jlonl (Ve 2 A (]S
45 G sl wiges bl (Vo Ve ollSen g (anl) Sl VL Sl canl oas pasedie (i )3 S loge cnl & (633
i el ond 4B Sl la 53 o3l G0y 51 ey el 93 51 a8 e sl 3 308 500 i8] 4 e o ]
(LS amn g oyyel) ol 0nd 535 003 SV (5 gy Camlas e ()l b duslie 13 9 203 AT S le oyl Calus
olyon ]y (oaBlite gls ST addad (i3, YU sl (59,8 oy (hlow 3 35)le 6 plgis & o3lo pl G35 (guoy o (Y +A
) s Sladllas (dm ol odges 5)l55 ol 5l atwd cpl 31y o et o ialiEl b imgh (B an STl ansls
9 759y FSels Ve e A ol 5 oyl VeV e (Lo g oyl Ve e g o) w035 ()15, olate
¥ee0 )San

s by (glb Jsho i Jlsb ela €SN 15l b Jsku j1 uelgl 53, CDA0 wISJ (SCDAOL) Jsloro CDA0 Sy
9955 (o b W3ty basgs o ) iy ¢ Jsks a2 00l cl yallas Sl oy 393 (oo 8L W5y S g o Copmgise <398
LS 5 ) A3l o (153 (slawdly g p s 3 oyt HB & 20,5 (oo 3lj] (53 (3,5 1 (SCDAOL) Jolomo )50 4,
Ml syt Bl (Ve o) o 5 Sigd) 098 o aslid e ol S loge G lsie 4 Jgloxe CDA0 WIS (V- )
oedgwgs VeV e olSen g gili) Cusl olyen 1Slog cnl 5 (YL S55 aw b 55905 B9y olew 5 2, e ogS i
e 13 Bose b ol gslom 0 Mol ol i Lty 13 03be il lime ai Y+ V) o g <Silg ¥+ -V oy Ko 5
prics oy il L dalo (1D )9 50 (Boye (B EMSUe oy jlas s iy (L5 ] GBI g 205 5,8 L ol 3
5005 3 Jslone CDAO IS dans SSL Lialil Y+ Y oy Ko g cyind 2\ cslSad 5 Siged) conl Sl (5 g
o S lSly 31 Sy ol sl g8 550l 9 ol (I 03 Jlab olyan 4y rdge Cladll ot (L3 (5398 55
g ole ool s blijlageg pas lllas (S (Vo7 (olSan g (oBlagl) L8 (o Comgy B2)b Sl 59,5 Ao Jid
a jls aed (e i a5 wlea)S 1S 0l (65358 pdine 4 Mie Glilew 3 1) (Bops (B sla splo I 8L 2)les
(Ve b ¥ oA )en 5 S Jsl) 215 3529 diej cul )3 yrdio Sl g

St Ji2 4 8 Gl o Johoo Lt 5 Lo 89 ) sdsind oo el 5l g T )3 Mol B b (ol o3l oyl oS
SN ges Gl g pg il S (0,8 Sl (o boole ul 23,5 (oo ST 98 10,5 )3 D=jlidgind 3l Lawsgs Wosins
Ls Sy g Jeal]) 298 (0 2,500 (oSl 9 59,5 G905 Sl Loy Garge 5 (B Sl (39,5 oy oy Al B )
R T F O ) S Ry LV PR A R

il a5 2 (2Dl B 8L 55,85 5 oSl (559, B9y Sl Slew LRSS 5 i Gl 0 S e (oo
O SeSiin ghlen gk oloj yd S lege cpl (S pdaw il .Canl Lo 58 g0 Slods Hld il > (ST L
WhHSed g ) 88 (o0 (i b (93 @ 1y S o8 (B el 5 (B S pe 298y Jleil (65955 39y Al IS
CEL 5 g b ohan ol (oo sl (658 oS (i Gy S 2o 4 ol ) a2 ST (V4 oA ) lSom g Sl oYY
oSl I (86 NS G0 Jlad oS (Voo (Ko 5 () 315 (s 3 Shes (Bgye (o sl (5)low I (8L ilas
ol Camdy 6Kt 9 6595 Boye MM bl Jsbo 13 1y 0, gse ogiS el aiile Sg ISlg 5T S il 5 8L
o Mo Ghlew (bl 3 3155 (oo (58 l3me (565 1] ccmizman (Y0 V () am g o) les oo (i i olow
ci 4 oles 3l 09)5 (ald o] g polaid] g Colun liee 4 55 4y il oS S8 sy bl 5)r0 03]
(VoY e g o)1) Canl ods 555 duo > APIY g Ao jd AP/Y

o an (lo Jolo plos 13 5 A8 o oo |y 5Uitigp Cottams il 4 Sl o5 JgSUse (59 b e <O (o U
e Al S S5 Jge5 )3 9298 (o0 M 003 Sl S| (J9e0lS (gl yilid dog 4 o3le pl 398 o0 Bl
9 ) S e oSl g589 (VL sl SSLES S )le (nl (S8 aw (Rl (Ve o) iy g yeald Ve e g J5S) 238

[ Downloaded from icns.org.ir on 2026-02-07 ]



https://icns.org.ir/journal/article-1-319-en.html

\ta£ jlan | ajlada .p)lan a)ga . §g9)c g wald g jlianyy a)y yda Ve

Cardiovascular Nursing Journal, 4(1), Spring 2015

ol 3l o Jle o e Jgb o 1) Jlesn] M Jg 0 g sl (ST aabad (528, Yl (y9) ol (65395 pytiow (e > S e
U Syo Oyl (line 029 YU (Ve (Ko 5 (60 (ST VY (olSan 5 otiinn)) 15 (0 (2 iy S)low
3929 e (o (S Gl ) Cedle e sl ()l O (Sl phlew ) Jlo &y e (b ]y (Bgye (B s)lew ]
B sk 4y el 5l 28 L 1 3 25 e S oo (53 s b dugllio 53 2 10 S e S ) e e 4 S0
WhSen 9 e 3bgngl) 28L (oo Golew Sl 09,5 cnl 1> (Bgye (B sl (s)low I (B S pe o slad LS (ol dasMe
oS 3)Shos o Ghilons 559955 B9y > SigplSly T SM St adygl dolye b oole ol (g5 ke (l33 (Y1)
L0V oy e g cslos) o) bl ) 35 arib

G Ol 9 B low (nl ©AD (et «(6539)S B9s sl (S)lor & Mie S8l (13,5 Iy 5 6,y (sl Crpplin
ol e A3l 535S oy 39 Sly T s S g oo cimizman )0 0,8 lase 3l atod el )3 S0 By Jlezo!
Shlo ) Coplins (S v )3 a2y BB Ll & (6)5b 4 )y pudiune Capd Sl (gl slo Sy Bl L S5l
5 1ol Vet ()LSan o g5 (Siw) Cawl 0ad 030 W)l g e il a8 (201,81 b duslio )> 04id dgdume Sy i b
(VR oy Kan g 5 ¥ oAY (S

it glie o JUE] ) a8l o5 JoSUse (59 L (g (H-FABP) 0 p2 sl & 0090 Juile (ol (g
B3T3, ge 0005 ool (sla ok clid I o] JLid 4 9 395 (oo cdly B aliae )3 odle ol 5l BB Cyn (slaswl
S g BUly g V0V e oS5 g (o) Wil (oo (B 59,50 395 )3 (> (oSl 3929 sl 6V s 3 35 (o0
e g9y 5l g ol i 5 S o Sl ) 0 YL S0l ol (55 e 3,08 550 0l pogiS el g5 JUis 4 (Y+)
SL g oWl) 33,5 (o0 395 by jlade & el Y Job )3 g oy (o0 (e i 4 Sl P U jlan s (0 8
e el VW e (b (ST aalad (138, Y (5) 3) gue oSyl & Mo (lilews )3 S 5loges ool slade ol 33l (V¥
ole (oo (i i sy & olom ol g 3l ome Jlo S5 e 0 1y iy sl sl By Jlotn] A 4und 23 g9
2 DS 5o o9l 4 by @M 958 Gloj 1 el Jloz St (b3 ke cnl ey (V00 (O 9 &)
VY g s VY iy 4 ol oog eobaidl g Comlun e &5 (5)sb 4 @)ls Cumen )| 5 s e J S b duglio
(VoA o) Ken g IS So) Casl s (5155 1o )3 OO (5 (ps39y Comolus 500 5 doyd

2 6595 pydw Ghler Ghpd Sl om 9y S e (b 53 02 el 4 0gd Late (B (i ol Gl
b (S e (il o8y (e oLdl (pl 13 She g (B Sl 1 AL Rl SIMSie oy Jlad edimd (LS (i ley
a4 gilon onl late o8 ILLL (g)ho T 4 Mie 23l Ll )3 Wl o e3le ol Bl o mglSgne 5 g
48l e egdl 5 Sl ol Glesen (655 ol (Y08 (ylSem 5 S 5ig04) Al 0aiiS oS Altid Sy JlaS (500 5
ool S & e 4B ol 33 b ST (9331 )3 0l (59,5 iy Al S (srlie sl B9y (oSl Sl (8L
Gy A Slegn 93 ol lojen (655 o)l oo g Colus Gl Bl o )15 (x5 sgy g Bl 03)S dxnlpe
5 W) ol 039 aBlan & jgo 4 gl 51 SO w5l i Jgene yob 4 48 Canl osd )55 Ao > AY/E g dop> AS/Y
(oS Bluwe dinj )3 Sl g (S0 b6 (il g 0dS (G 5 )legm G plgie 4 odle cl (Bpdy (V0% gl
5 055 ) 2 0 lowMly 5 o Sl 0d gl Wiged  clale M) g5lS 5 Shas 5 o bl ol il aile
(¥ 8 hlSan o L5l Y-V oy

Lo ) Cledl onims (L g casl 39y jl (odsy (sl Jolo 1) 5516 odlgls | (s (PLGF) (> 0nd 5956
) LS iS55 ol il 48 b CanosS) 5 s Comagign tilo ol (sl s (s b oo 03lo ) 03 oo
2 S agar ol el iy (Y400 (an 5 Bl V- oY (en 5 059) 335 (oo G ol 2 el Jlail g S o g5
L) )8 g0 (o5 Mol 4y Mive oy )3 jlad lolid Caz (53 S)le g )l S Sig Ssly 5T S (05 b 5 2
ol 090 oy (i A3 9516 3, 00 ogiS )l Bl a3 (V¥ (S0 5 (o) ol (ST askad (38, Y,

[ Downloaded from icns.org.ir on 2026-02-07 ]


https://icns.org.ir/journal/article-1-319-en.html

\ta2 jlan | a)lnan .p)lan a)ga . §g)c g wald g jlaay ay yaad

Cardiovascular Nursing Journal, 4(1), Spring 2015

3 i e Capd 4l SMae ool oy b o liae 45 33,5 o Wg B 000> oo Bl Goye i b sla
[¥++5 o)y 5 Llgy)

5 e ot Jlis) o 0 it sy S 0,3 (5055 1 S50 TV 5 s s 0 sy ) e ) i s 55, Vb
o 13 S50 585 ol b 555 o s i S ot s 0 oo 1y o (6l 3 5 o el
sUeS oo Lt 3 e il LinlsEl omizmad (YooY (ohlSan 5 ol ¥+ o5 oS 5 (Sipyhil) 3,15 plians Capad
5 OR) 3,8 S e axrlpe Al 4ndB 3)0 b &S 0l (639 pydi & SeSidie liler > (B )L I BL e
[FoF oS

S5 xd

g (3l slo Ghagh Pl cage ol Yl Jlo g Sl slo ase g (g ol slo (slon 1 86 Spo VL et
ST Gl bl g e layd g (6365 mreal @ pasiS Caa 2B be) 4 (ol Al 3 lansie 5 i
o] cposd 53 Sloyd asu )b wyy 5 (81,593,189 i8] ¢ cows lileo plodil as ST sl 0005,5 b (glews 51 09,5 (]
Sl oo e s1a S logn oy aid s b g pol el (oo 048" S8 Mo 31,81 13 o (gylows ol 51 (5L (5 lee 5 S ye
el ol cé i opl g ogde 903 odlitul ae SYgb g e oligS 25T L b)) 0 bl 51K e cla Sk
oler 5 pases auld ) 1) il i85 5 00 1S loger ol 31 5 g o3litol cargo (I8 39,0 Sl 5l o> ol o Jle
Ll 03905 Lii)),; 'S LS)L"‘:H Oﬁ‘

sl (lon Jlo 8L 4 ol |y g Gl 0 syl al ol S Sl o SlS el s @ gl
2 B85 Je Wl o ol Vb i e G553 5 Sl ol o 4y s 5 (ol 2,008 ppian il 03903 ool 3 (Sgye
S ) oo a5 s i)l 5 o 4 3l 58 S le el S i Al b S bl Mise il o3 5 s
oy B hlen 4l [l g (S5 ole Blanl sty 5 Wl o 0 ke sla S losey I S e sl (S
s S A8 3l o0 Ll 5l i) ool )3 cagee SIS g Vb D) 08 o iz o ales Wl ege S
LSl oo Ao o g2 6 edS sla Limeh

References

Alhadi, H.A. and Fox, K.A. 2004. Do we need additional markers of myocyte necrosis: the potential value
of heart fatty-acid-binding protein. QJM: An International Journal of Medicine, 97(4), 187-198.

Anwaruddin, S. and et al. 2005. Ischemia-modified albumin improves the usefulness of standard cardiac
biomarkers for the diagnosis of myocardial ischemia in the emergency department setting. American
Journal of Clinical Pathology, 123(1), 140-145.

Apple, E.S. et al. 2005. Future biomarkers for detection of ischemia and risk stratification in acute coronary
syndrome. Clinical Chemistry, 51(5), 810-824.

Apple, F.S. et al. 2007. Multiple biomarker use for detection of adverse events in patients presenting with
symptoms suggestive of acute coronary syndrome. Clinical Chemistry, 53(5), 874-881.

Bali, L. et al. 2008. Prognostic value of ischaemia-modified albumin in patients with non-ST-segment ele-
vation acute coronary syndromes. Archives of Cardiovascular Diseases, 101(10), 645-651.

Baseri, M. et al. 2014. Myeloperoxidase levels predict angiographic severity of coronary artery disease in
patients with chronic stable angina. Advanced Biomedical Research, 3, 139.

Bathia, D.P. et al. 2009. Serum 99th centile values for two heart-type fatty acid binding protein assays. An-
nals of Clininical Biochemistry, 46(Pt 6), 464-467.

Batra, A. et al. 2012. Association of plasma cystatin C levels with angiographically documented coronary
artery disease in patients of Indian origin. Journal of Cardiology, 59(2), 182-189.

Body, R. 2010. Detecting plaque rupture? Soluble CD40 ligand for early diagnosis of acute myocardial
infarction in the emergency department. Emergency Medicine Journal, 27, A6.

Body, R. et al. 2009 Choline for diagnosis and prognostication of acute coronary syndromes in the Emer-
gency Department. Clinica Chimica Acta, 404(2), 89-94.

Brennan, M.L. et al. 2003. Prognostic value of myeloperoxidase in patients with chest pain. New England

[ Downloaded from icns.org.ir on 2026-02-07 ]



https://icns.org.ir/journal/article-1-319-en.html

W42 jlay | ajlais .pjlad a)ga . §9)c g ld Huaap ayydas VT
Cardiovascular Nursing Journal, 4(1), Spring 2015

~
Q
N
o
%)
I
]
SN
c
]
=
o
]
(%)
c
L
IS
S
S
=
3
kS
]
%
[a)]

Journal of Medicine, 349, 1595-1604.

Briigger-Andersen, T. et al. 2010 The activity of pregnancy-associated plasma protein A (PAPP-A) as
expressed by immunohistochemistry in atherothrombotic plaques obtained by aspiration thrombectomy in
patients presenting with a ST-elevation myocardial infarction: a brief communication. Thrombosis Jour-
nal, 8, 1.

Chan, D. and Ng, L.L. 2010. Biomarkers in acute myocardial infarction. BMC Medicine, 8, 34.

Chen, Y. et al. 2011. Long-term prognostic value of myeloperoxidase on acute coronary syndrome: A meta-
analysis. Archives of Medical Research, 42(5), 368-374.

Coll, E. et al. 2000. Serum cystatin C as a new marker for noninvasive estimation of glomerular filtration
rate and as a marker for early renal impairment. American Journal of Kidney Diseases, 36(1), 29-34.

Danne, O. et al. 2003. Prognostic implications of elevated whole blood choline levels in acute coronary
syndromes. American Journal of Cardiology, 91(9), 1060-1067.

Danne, O. et al. 2007. Whole blood choline and plasma choline in acute coronary syndromes: Prognostic
and pathophysiological implications. Clinica Chimica Acta, 383(1-2), 103-109.

Danne, O. and Mockel, M. 2010. Choline in acute coronary syndrome: an emerging biomarker with impli-
cations for the integrated assessment of plaque vulnerability. Expert Review of Molecular Diagnostics, 10
(2), 159-171.

Dominguez-Rodriguez, A. et al. 2005. Circulating pregnancy-associated plasma protein A is not an early
marker of acute myocardial infarction. Clinical Biochemistry, 38(2), 180-182.

Dusek, J. et al. 2006. Prognostic significance of ischemia modified albumin after percutaneous coronary
intervention. Clinica Chimica Acta, 367(1-2), 77-80.

Erlikh, A.D. et al. 2005. Prognostic significance of heart fatty acid binding protein in patients with non-ST
elevation acute coronary syndrome: results of follow up for 12 months. Kardiologiia, 45(5), 13-21.

Ertekin, B. et al. 2013. Diagnostic value of ischemia-modified albumin in acute coronary syndrome and
acute ischemic stroke. Pakistan Journal of Medical Sciences, 29(4), 1003-1007.

Fliser, D. and Ritz, E. 2001. Serum cystatin C concentration as a marker of renal dysfunction in the elderly.
American Journal of Kidney Diseases, 37(1), 79-83.

Gaziano, T.A. 2008. Economic burden and the cost-effectiveness of treatment of cardiovascular disease in
Africa. Heart, 94(2), 140-144.

Genis, A.B. et al. 2001. Pregnancy-associated plasma protein A as a marker of acute coronary syndromes.
New England Journal of Medicine, 345(14), 1022-1029.

Gururajan, P. et al. 2012. Pregnancy associated plasma protein-A (PAPP-A) as an early marker for the di-
agnosis of acute coronary syndrome. Indian Heart Journal, 64(2), 141-145.

Heeschen, C. et al. 2004. Prognostic value of placental growth factor in patients with acute chest pain. Jour-
nal of the American Medical Association, 291(4), 435-441.

Heeschen, C. et al. 2003. Soluble CD40 ligand in acute coronary syndromes. New England Journal of
Medicine, 348(12), 1104-1111.

Hellings, W.E. et al. 2007. From vulnerable plaque to vulnerable patient: the search for biomarkers of
plaque destabilization. Trends in Cardiovascular Medicine, 17(5), 162-171.

Henn, V. et al. 2001. The inflammatory action of CD40 ligand (CD154) expressed on activated human
platelets is temporally limited by coexpressed CD40. Blood, 98(4), 1047-1054.

Heslop, C.L., Frohlich, J.J. and Hill, J.S. 2010. Myeloperoxidase and C - Reactive protein have combined
utility for long-term prediction of cardiovascular mortality after coronary angiography. Journal of the
American College of Cardiology, 55(11), 1102-1109.

Imai, A. et al. 2011. Serum cystatin C is associated with early stage coronary atherosclerotic plaque mor-
phology on multidetector computed tomography. Atherosclerosis, 218(2), 350-355.

Iversen, K.K. et al. 2010. Pregnancy-associated plasma protein-a, a marker for outcome in patients suspect-
ed for acute coronary syndrome. Clinical Biochemistry, 43(10-11), 851-857.

Iversen, K.K. et al. 2008. Pregnancy associated plasma protein A, a novel, quick, and sensitive marker in
ST-elevation myocardial infarction. American Journal of Cardiology, 101(10), 1389-1394.

Iwama, H. et al. 2006. Cardiac expression of placental growth factor predicts the improvement of chronic
phase left ventricular function in patients with acute myocardial infarction. Journal of the American Col-
lege of Cardiology, 47(8), 1559-1567.

Kavsak, P.A. et al. 2009. PAPP-A as a marker of increased long-term risk in patients with chest pain. Clini-
cal Biochemistry, 42(10-11), 1012-1018.

Kazanis, K. et al. 2009. Ischemia modified albumin, high-sensitivity C - reactive protein and natriuretic


https://icns.org.ir/journal/article-1-319-en.html

~
Q
N
o
%)
I
]
SN
c
]
=
o
]
(%)
c
L
IS
S
S
=
3
kS
]
:
[a)]

VY

\ta2 jlan | a)lnan .p)lan a)ga . §g)c g wald g jlaay ay yaad

Cardiovascular Nursing Journal, 4(1), Spring 2015

peptide in patients with coronary atherosclerosis. Clinica Chimica Acta, 408(1-2), 65-69.

Keller, T. et al. 2009. Cystatin C and cardiovascular mortality in patients with coronary artery disease and
normal or mildly reduced kidney function: results from the AtheroGene study. European Heart Journal,
30(3), 314-320.

Kilcullen, N. et al. 2007. Heart-type fatty acid-binding protein predicts long-term mortality after acute coro-
nary syndrome and identifies high-risk patients across the range of troponin values. Journal of the Ameri-
can College of Cardiology, 50(21), 2061-2067.

Kubala, L. et al. 2008. Plasma levels of myeloperoxidase are not elevated in patients with stable coronary
artery disease. Clinica Chimica Acta, 394(1-2), 59-62.

LeLeiko, R.M. et al. 2009. Usefulness of elevations in serum choline and free F2-Isoprostane to predict 30-
day cardiovascular outcomes in patients with acute coronary syndrome. American Journal of Cardiology,
104(5), 638-643.

Lenderink, T. et al. 2006. Elevated placental growth factor levels are associated with adverse outcomes at
four-year follow-up in patients with acute coronary syndromes. Journal of the American College of Car-
diology, 47(2), 307-311.

Libby, P. 2002. Inflammation in atherosclerosis. Nature, 420(6917), 868-874.

Liyan, C., Jie, Z. and Xiaozhou, H. 2009. Prognostic value of combination of heart-type fatty acid-binding
protein and ischemia-modified albumin in patients with acute coronary syndromes and normal troponin T
values. Journal of Clinical Laboratory Analysis, 23(1), 14-18.

Lott, J.A. Stang, J.M., 1980, Serum enzymes and isoenzymes in the diagnosis and differential diagnosis of
myocardial ischemia and necrosis. Clinical Chemistry, 26(9), 1241-1250.

Lund, J. et al. 2003. Circulating pregnancy-associated plasma protein A predicts outcome in patients with
acute coronary syndrome but no troponin I elevation. Circulation, 108(16), 1924-1926.

Luttun, A. et al. 2002. Revascularization of ischemic tissues by PIGF treatment, and inhibition of tumor
angiogenesis, arthritis and atherosclerosis by anti-Flt1. Nature Medicine, 8(8), 831-840.

McCann, C.J. et al. 2008. Novel biomarkers in early diagnosis of acute myocardial infarction compared
with cardiac troponin T. European Heart Journal, 29(23), 2843-2850.

Nagavi, M. 2005. The pattern of mortality within 23 provinces of Iran in 2003. Health Deputy, Iranian Min-
istry of Health, Tehran.

Ndrepepa, G. et al. 2008. Myeloperoxidase level in patients with stable coronary artery disease and acute
coronary syndromes. European journal of clinical investigation, 38(2), 90-96.

Nicholls, S.J. and Hazen, S.L. 2005. Myeloperoxidase and cardiovascular disease. Arteriosclerosis, Throm-
bosis, and Vascular Biology, 25, 1102-1111.

O'Donoghue, M. et al. 2006. Prognostic utility of heart-type fatty acid binding protein in patients with acute
coronary syndromes. Circulation, 114(6), 550 -557.

Ohashi, Y. et al. 2006. Soluble CD40 ligand and interleukin-6 in the coronary circulation after acute myo-
cardial infarction. International Journal of Cardiology, 112(1), 52-58.

Olenchock, B.A. et al. 2008. Lack of association between soluble CD40L and risk in large cohort of pa-
tients with acute coronary syndrome in OPUS TIMI-16. Journal of Thrombosis and Thrombolysis, 26(2),
79-84.

Patil, S.M. et al. 2013. The clinical assessment of ischaemia modified albumin and troponin I in the early
diagnosis of the acute coronary syndrome. Journal of clinical and diagnostic research, 7(5), 804-808.

Qin, Q.P. et al. 2005. Molecular distinction of circulating pregnancy-associated plasma protein A in myo-
cardial infarction and pregnancy. Clinical Chemistry, 51(10), 75-83.

Qin, Q.P., Wittfooth, S. and Pettersson, K. 2007. Measurement and clinical significance of circulating
PAPP-A in ACS patients. Clinica Chimica Acta, 380(1-2), 59-67.

Ramasamy, 1. 2011. Biochemical markers in acute coronary syndrome. Clinica Chimica Acta, 412, 1279-
1296.

Ristiniemi, N. et al. 2012. Cystatin C as a predictor of all-cause mortality and myocardial infarction in pa-
tient with non-ST-elevation acute coronary syndrome. Clinical Biochemistry, 45(7-8), 535-540.

Rudolph, V. et al. 2011. Diagnostic value of MPO plasma levels in patients admitted for suspected myocar-
dial infarction. International Journal of Cardiology, 153(3), 267-271.

Sacks, D.B. 1999. Acute coronary syndrome: troponin I and T. Vascular Medicine, 4(4), 253-256.

Sanchez, L.C. et al. 2008. Prognostic value of circulating pregnancy-associated plasma protein-A (PAPP-
A) and proform of eosinophil major basic protein (pro-MBP) levels in patients with chronic stable angina
pectoris. Clinica Chimica Acta, 391(1-2), 18-23.

Schonbeck, U. et al. 2001. Soluble CD40L and cardiovascular risk in women. Circulation, 104(19), 2266-


https://icns.org.ir/journal/article-1-319-en.html

\¥aZ jlay | ajlain pjlan a9y §9)c gl gHuaayy ayyday WY
Cardiovascular Nursing Journal, 4(1), Spring 2015

~
Q
N
o
%)
I
]
SN
c
]
=
o
]
(%)
c
L
S
S
S
=
3
kS
]
%
[a)]

2268.

Schonbeck, U. and Libby, P. 2001. The CD40/CD154 receptor/ligand dyad. Cellular and Molecular Life
Sciences, 58(1), 4-43.

Sekizuka, H. et al. 2009. Cystatin C: A better marker to detect coronary artery sclerosis. Journal of Cardiol-
ogy, 54(3), 359-367.

Setianto, B.Y. et al. 2010. Circulating soluble CD40 ligand mediates the interaction between neutrophils
and platelets in acute coronary syndrome. Heart Vessels, 25(4), 282-287.

Sharma, R. et al. 2007. Evaluation of ischaemia modified albumin as a marker of myocardial ischaemia in
end stage renal disease. Clinical Science (Lond), 113(1), 25-32.

Stefanescu, A. et al. 2008. Prognostic value of plasma myeloperoxidase concentration in patients with sta-
ble coronary artery disease. American Heart Journal, 155(2), 356-360.

Sugiyama, S. et al. 2001. Macrophage myeloperoxidase regulation by granulocyte macrophage colony-
stimulating factor in human atherosclerosis and implications in acute coronary syndromes. American
Journal of Pathology, 158(3), 879-891.

Taglieri, N. et al. 2010. Plasma cystatin C for prediction of 1-year cardiac events in Mediterranean patients
with non-ST elevation acute coronary syndrome. Atherosclerosis, 209(1), 300-305.

Tousoulis, D. et al. 2007. Interaction be-tween cytokines and sCD40L in patients with stable and unstable
coronary syndromes. European Journal of Clinical Investigation, 37, 623-628.

Urbonaviciene, G. et al. 2011. Higher cystatin C level predicts long-term mortality in patients with periph-
eral arterial disease. Atherosclerosis, 216(2), 440-445.

Van Belle, E. et al. 2010. Ischemia-modified albumin levels predict long-term outcome in patients with
acute myocardial infarction. The French Nationwide OPERA study. American Heart Journal, 159(4), 570
-576.

Viswanathan, K. et al. 2010. Heart-type fatty acid-binding protein predicts long-term mortality and rein-
farction in consecutive patients with suspected acute coronary syndrome who are troponin-negative. Jour-
nal of the American College of Cardiology, 55(23), 2590-2598.

Wang, M. et al. 2011. The CD40 gene polymorphism rs1883832 is associated with risk of acute coronary
syndrome in a Chinese case-control study. DNA Cell Biology, 30(3), 173-178.

WHO 2009, Accessed June 17, 2010, Cardiovascular Diseases http://www.who.int /mediacentre /
factsheets/fs317/en/index. html; http://www.who.int/ cardiovascular diseases/priorities /en/index.html.

Worster, A. et al. 2005. Capability of ischemia-modified albumin to predict serious cardiac outcomes in the
short term among patients with potential acute coronary syndrome. Canadian Medical Association Jour-
nal, 172(13), 1685-1690.

Zeisel. S.H. and da Costa, K.A. 2009. Choline: an essential nutrient for public health. Nutrition Reviews, 67
(11), 615-623.

Zhang, Y. 2010. Cardiovascular diseases in American women. Nutrition, Metabolism & Cardiovascular
Diseases Journal, 20, 386-393.

Zipes, D.P. et al. 2004. Braunwald's Heart Disease 7th ed. Elsevier Health Sciences, 1125.


https://icns.org.ir/journal/article-1-319-en.html

~
Q
N
o
%)
I
]
SN
c
]
=
o
]
(%)
c
L
IS
S
S
=
3
kS
]
:
[a)]

VO arag jlay \ ajlnda pylas a)93 . §9)¢ 9 wld g)liaay ay ydad
Cardiovascular Nursing Journal, 4(1), Spring 2015

Review Article

A review on the effectiveness of new cardiac biomarkers

Reza Zeighami', PhD

* Zahra Abbas-Ali-Madadi?, MSc

Jalil Azimian®, PhD

Mohammad Behnam-Moghadam®, MSc

Abstract

Aim. The purpose of this study was to review the effectiveness of new cardiac biomarkers.

Background. Cardiovascular diseases have been a heavy burden on the health system’s shoulders and
caused about 30 percent of human's deaths annually. Irreversible myocardial injury occurs within around 15
-20 minutes following the coronary artery occlusion. Therefore, early diagnosis of this problem is very im-
portant for the health care professionals to save patients’ lives. Nowadays, thanks to recognition of new
biomarkers and using their characteristics, evaluating the short-term and long-term prognosis is possible.
Method. In this study, papers published within the time period 1980 to 2014, were considered. The papers
were searched out by the keywords “cardiac biomarker”, “new cardiac markers”, “coronary diseases”, and
“cardiovascular diseases” in Elsevier, Google Scholar, JAMA, Science Direct, Wiley, PubMed, and Iran
Medex databases.

Findings. The results indicate that characteristic of each biomarker can play an important role to advance
the goals of medicine and harm reduction in the cardiovascular patients. However, despite the high efficien-
cy, routine usage of them is still unclear which indicates the need for further research in this field.
Conclusion. New biomarkers provide new insight about recognition of the causes of cardiovascular diseas-
es, also their easy and rapid application with high sensitivity and predictive value will develop a dramatic
change in the diagnosis and treatment of patients with cardiovascular diseases.

Keywords: Cardiac Biomarker, Coronary artery diseases, Cardiovascular diseases.
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