[ Downloaded from labdiagnosis.ir on 2026-02-10 ]

Sbowdian S 5 slogw (SI940 (Swi y
955 9 B S slow 2

ol ale)l @
3V RVERUA PR EJUNRPR VIR 31 g 0w 31 Lf
OG0 ¢ (S 33|y 0SS ¢ Giloyo g

IR ol (olpd Sy pole

Wy S dongd @
P lol pole (bl IS (gemiiil>
pole olEiils Syl ouS—isils |

Olpl el yd oy (S 3y

«(cardiovascular disease) ;e 5 L8 sl Lo
olgl (cardiac biomarkers) 8 sl ,5 logu
s (cardiovascular inflammation) _3g,c 5 3
Sedlbl sleolSL o (heart failure) 15 oLt
[Pubmed.Google scholar. Uptodate. Elsevier
sl S e 5l wwgge slaaisl ol p ailoaw] cwo
B-type natriuretic  peptide (BNP)
C-reactive protein 4 Cardiac troponins I, T
Sl o old (ol )b B8l e 25 0 iy @
S5 lages 55 eoliial B3 5 5 gl 5 0 S 50
Soluble source of tumorigenicity 2(sST2)
Somd oanid gl 35 Galectin-3 (Gal-3)
s il caiin ool ol JB B8 (395 mle 5 8
sST2, GDF-15, Gal-3 Ll a5 5 log (som
I (omlin ol ool 4o 5920 Wigd o MIRNAS 4
250,55

(ot byl o Boye 9 (B sla )5 gy 0lg ks
P9= 9 b8 slagssbewn

F4

st e w50 @
5 39 s8OSl ¢ R Lo3T pole 09,8 Sl
Ot ol o3l s S 3 pole ol Kisls

=

L G A

Plol pole (ulids)I5 (ggmitils
pole s Uil (( SChplpm cus—iilo

Ol ol (ol (S

ads U

(Jmw 30 S Ggeken M b (550 - (8 slpis o
SIS @ wload (Byae (e ;5 S o5 Sl e 0 Fiage
O 51 ek VALY YV F Lo o cclilagy Sl olosles
ol A SraSensl o 2 by oz y—ilims 3 I e
ailoo gl adlaie ;0 B9y g (B (slacs Lo 9 9 E9d
2 o Sesl 00l (S i ez Bl ple 4 S
e oo 5 S p0 e YoV 5129 Lo jlaS 05 oo
b Gal8 o 0 WY aloe gl 55 (B9 5 (B slacs Lo
5 (s S8 5 g oy o s it
e @ge 4y pantds 4 oS Cel (B o 055 50 o
A5 o S SedS 4 Lo axl e 5 (55l
ST

VAAY (ol s oot 55 &5 o OF 5l aslllas ol 4o
5592 9 L slag)lom Lo LLS 1 o VA I
ouds oolazwl Wlovuw, Gl @ ol & bgy e 5o S legas
sleosly 0 lS (592> 9 el oslainl b aulie ol .ol

FY0,lond —ITAY ybino 5 — el g 0 bo ;1 doliduad


http://labdiagnosis.ir/article-1-320-fa.html

[ Downloaded from labdiagnosis.ir on 2026-02-10 ]

6o ,S log anlllas ol )3 Boye 5 (B sloce ]
OB i S50 B9y 5 B Slaca—ul o ol
b5

8 2le,t 0

S Sl (8 1l 5 e S ylo S (B (2l )U
95 2l o (50,999 Sy SIS Aoms o
g sn doml b azmale (59) 2 (plerdgm Dl ks
sl asli 5 (S5l olge dayg0 92 e 5T alid!
Wgdoo (il dodo g B 5 Shos cgm o 5 500
() g ololis [ logs Glyis 4 logare

B el o oo obml )5 log 0 i
ol a5 aes anatriuretic peptides (NPs)
s B-type natriuretic peptide (BNP) gq 5 oo
N-terminal prohormone BNP (NT-proBNP)
(VY)) s

odal i aS el A8 Lol sle S leg s BNP
rlo gyl oYU ol B Sl s a5 o )]
Je3 jload aaS ojl g pasan a5 les

midregional  proadrenomedullin  (MR-proADM)
neutrophil gelatinase—associated lipocalin (NGAL), ST2
B slosylon (29 Slojlow a5 e BNP (553
sl lon loys 5 aseis sanl o g oS 0 S
ook & allaiz la S kg 5l (295 lawgi (B
@S VAA Jls o BNP (V) sg i o plosil LolS
Sg 00l oddline S g jro C8L o b izt g Ol
o ol sla i3 5 FantS w5l Gty L3 i1
el YV L oo L BNP (V) o5 01311,
prohormone BNP ;s Jgame a5 conl sl
BNP .o uIBNP ¢ NT-proBNP « 1 Lo
Jlail pl e 095 o0 Jato (Blodi 5 4 (95 o
soign sl J15 Slidgise o iolsS Gl e
Ol olaF ol mulsl caw oole ol ol oS
G55k 5 sl 5 by 395 5l s S sl (g0
g B 00 (9 D9—boe (Bgye (B azmalo w3 |

douio U
(CVD=Cardiovascular diseases) 3¢ ,¢ 9 I3 (sloslon

OlRl 59 yee 9 S e s Jolse 51 Se Ol 42 059l
wwellage Sl plole G315 4 (V) s oo a3 Ll
el 50 550 07,9 51 el VOLY (VN o o
2 (V) il 8 SeeS ] (g 5lo 0 by o>
2 s tew (nl 51 (20 o 9 S o lime 3T amd
iy 352 @ ez bl ple 4 Cosd cileo g5 4>l
alonil lalllan 1o (F) ool il (g o Ka i il
Vore BR85S 5o i Lo 00
9= 5 B sl o 5l (2 e 9 S e (e
Slalllas (F) by o Lial33l doyd VYN a byl 4o
5 Olnl lo)9aS )3 (oliwg; 5 (S SoTglsmensy]
B lacs lon 70,8 508 5| i3 25 oazxte DLl
G908 dnlllas 90 40 () aips o sais] ;o B e s
sladbo om0 Olnl 528 Gledal 5 G5 S 99 5
ey 90 JlouS )50, 8F0-F Ve oy — YN
PRIV RRREE 32 50 Sladllas cplas by o3 513
Oy Ve 2520 OV g YOV (s b @y o Jlw
O3l g ol ugnS il ay 0 OAY 5 VA Lo 5o
(Vi) g g0 el LU

a Wl oo 8 azmale cunS y BB o8 lac—u]
ol pley e 515 a0 25 (ol G50 Sladl JLis
Dl Fauad SYNS 4 i Wilgh ce 09— SYob
b5 b sl sl ,o Dl Lol YS! oyl
T slad o o (J2ls sl jeax b g ail,
ol W) el anse a5 LB (o9 alex 5D (Job
(5 loger) st (sl Sis olyie 15T 152
loialejl aloz 5l gl sla g, g oo 4Ll
S Sgde i slecud 5 (b pglal (S
o> )3 (B985 sld Slacal Gloys Wis) o5
(555 0305l L gl S Jloges ool Lol (1) caiinn
lgi e espdy S5 5 Vb s Ly alatalesl )0
ellis BB ol Slles b 5l as |, Sledl!
(Vo) oo S8 Le o yiwd )0 cCancd

EBge 4 a5 ;0 oS leg Coenl 4 425 b

O

FY0,lond — VYAV bino § — s g 88 o 31 doliliad

)


http://labdiagnosis.ir/article-1-320-fa.html

[ Downloaded from labdiagnosis.ir on 2026-02-10 ]

)

Wlgi oo Sl jlos Ghlos 15 (g haw (525 o5l
S8 s o le o bl o )by (b ‘se‘fiw
sotroponins T adgl alKisle;l cos G b (V1)
Lol o oamlin (yago oold las bl ey 0o yo \ -
B Lol cnl SYL Sl b spoa pom o g, SO 0
polie Sroriw lom o Jul &) ol oo 0 AY
L troponins T YL (¢ .5 ojlasl 95 ;0 BNP (WL
YL Jla! jlas L sl oo YU ol b 2lo b,
L g9y lacnd (V+) abl bas o ollews ;0 S 5
Slge 9 Dl (99 (o ywd )3 D90 53 Vb Corsl
(YV) o)l comex )| Jgamo s a4y S 3L5 050
(ol slo g9,y jlen i S eolan l gl 8
ot 6l (CK-MB) LS 1,8 8 o0 53155!
o,S 5l solatwl o s e solatwl o S gue slacaw]
Lol el (g Lo (sl y9—5 5 (pams )3 joim 5LS
O30 el 00l Famie Olex sl )e i i o
e 590 Lz 3o 5LeS (1S 0 S einn9 5
Juo 505l VY () b8 (ol o 5l
055 5o kS 5SS a8 (YY) b asie YooY
o] 45y s (ool ol (ST 5 e
ol il 00 5 MB oy 5iTs5l LT3l b lazs 3
wiallos ol 31 55 sl B alize glo Jshos 45 cops]
0SS (IS s ((as 0395 (09 o5 4 Az gi Loy
o Gl sl ©j50 ool Gl 055 5l
Slade oyl Sl o935 ;0 CK-MB zla w580 4
(YY-Y0) .ol 095 Jlo g v o 5LS 0l,S IS
@ el w FAG YA jlam 95 ;0 CK-MB =,
B igrg Jmlie 50 03,5 0 5l 095 Jlso ) a>
e oo B a5 5 59, VE LY e il a8l
(S 3 358 i 4 S (51,5 polie (Y9)
(YY) ol glate 1 Jlo s oo S50 9 05 50 g 3,00
o] K EMae sl ol 5l sl o CK-MB

a1 3)l50 (camy 10 gz (o 4 095 ST LT &
as 05_»)6‘0 oolaz il CK tOtal a CK—MB

YA) el

[N}

Ao azgi Lo (VF) (G o ialS ) (e L2
4 BNP ool 0 4885 YY L5 a5 BNP obisS e
Syl azel w¥ Y jee 4o as e NT-proBNP
Ll 51 515 55 Ay 4 (5 75l ke 5
055 G508 o el cile (nlply (V0) wisdh oo 2>
ol polie S jeb a4 amo o lid 1) (6 eSS wlilug
o O bl g cwl bl o wa b 95 j0 ools g0
)‘)3 oolai il S99 u‘)l.o...: QLA)Q o ‘»‘3"(5“ ool 9o
byl ez goanlidl ga i JLis 4 .(V9)o .5
S Ol oloyd 0 jb e 5 (B ol )b a0
Bl 0929 bl ol (gl (goaxie Yo 4SS
99,5 .0 NT-proBNP ¢ BNP , olis asi! sl
bl o wad 4 (B Gl ojles JL28 L (9>
ot gl oole ol Sl (g S o300l oyl iy el
e Rl ol a4 Bilg oo B ol Ul
0% > NP Jloyi i0lie asl pgo 093 jlor (b
o sl ol IS 5952 51 b T (655 o5l 5
410,05 ploylisl jo 1) (sySge (ST i Wl e
Ll ;o NP 5l 5 0mbl @) &5 Shlewn Jle 55b
3 by 35 50 )l (e pogllas was e LS )
Consd oole U')‘ 6)5 o)‘..\.s‘ diu‘ P9—w 9 Sslasls )
ploul il )1y yad o 4 Jb bld 4 laces plw 4

s b Jsbw ol O

NYE S IRV X o] PSR S (SN
3 034lg sla s ams .;._s|936a Cylred g .\_;'Tb_a
5 Oxidative stress-ol gl J—o o)Se—ro 59,

Jsb 55 (V) il S9—25 @ (e Glaige,50 collad
4 a5 Cardiac troponins I, T a_535 a_as g

Slp Yt coslais! g cowlua b oo S jlogn oylgie
Sy o e g N 7 5ke 05 ]
Oloyo 9o ,yeiS 1 Sy olulids (auseid )0 (6 Ko
la 2,155 Gk (VA) wiad sl (B 50 pyinr b 0l Lo

FY0,lond —ITAY ybino 5 — el g 0 bo ;1 doliduad


http://labdiagnosis.ir/article-1-320-fa.html

[ Downloaded from labdiagnosis.ir on 2026-02-10 ]

855 b Ced Yo 5T b5 slaslo b 4 Syl Sy
20l LCRP odle 4 (YF) .ol oolas oylas 1) cadle
slendothelin-1 oJg l;8l 4 nitric-oxide qlaw
02 (F0) 3,138 oo B3, 3ol | (6 il b5
cde Wiy oo o2 CRP a5 el T onims i ls
Oleyd Bua wilgs co v g 0il Sg,e L8 slags Lo
Coolazs| CRP (YL polie Jl> 50 400, S )13
eydinS s e pojo b Sl > Cgae NI S, aS
b3l o wlgs oo (oo Ll g ol (5595 pg i
ol 00 s 98T (FF).0—b CRP (oYL polie b
a5l VL (Jy Sghe gola w5l Sl glacale oS
ol 59ty 5T (6l (655 s logmr Vb sl b Jgomo

xv)

519 & 55 sloges O
Soluble source of tumorigenicity2
Growth differentiation factor-15
Galectin-3¢ Microribonucleic acids
(i sS «dgS sed40 oS ( Blall sl JeSUge
b by A2 5ldsi s o (lissy o3l do (oS 52
(S ile gloilis g pglie LPPLAZ o sis 5.
(9 ST gkes ( Sewgige SSBgeS (s
A Glowdly (g iz o, 4551 wa—STLDL
Ogn (SN Al e Vgl slge ( Sl b Lo e
b Oigrrendly 0 (S 0aisS Jlsb oy A sislal
g aio e oy sl N gie WDl 0atiS s
s lon 53 She sl S logn elgil (5 )0l QlaS gng 5
5l = (ST2) Source of tumorigenicity 2
90 dsaS Cewl Y S o il He ) 55 oolgils glac
580,18 3924 (SOluble) Jolos g Li b ooty wib & )90
el YV S ol il Sleadl plSeinle 0ai 15 ool (90
Syl il Sl Sl Y S o) o aids,y
el Gudzmen 5 (FA) sl G950 9 ol o 59 ISl 51
lopd (VR) 05 b go 8 59,8 5 Sl ignn i als
Jlasl 5l ale Y 88l il ey Jlast Ly (sST2). ST2

s
__.-" i
P
_."ra- 'H.I
- |
v A
4 L el 1
! Tl I |
- - = - (] I
Ty \
- L
- = -
- "_F
-

TR PP PSYCL (RO T LR W
Q) G805 (g y

okt
B slodsho & ol Yo e 51 (S Sl
g2 ol s e Gl SV LSS 5 gt 0
as ol 5 153 VA08 Jle jo aadod (YA) 0e—d oo )’Lé—l
Yo 0 e o sl sl s o Fe il
opl ke ax ye g Cuwl oo 5,155 CRP a1 5l i
B sl o )Lz 0g i Gl 95,5 03k
sl 5ICRP g5l of3T anT 3 (1) isg g pouad
B35 9 B 0j9> O Samg% oy )90 Vo e 51300
LLsla by e Slallas 51 L8 (Fr) el ais 518 Lio
090 O3l Sllae (390 9 LS ged 5 Ll
szl (C- reactive protein(CRP)) C s,
V=S ol il delS g8 il (5le Sl3TL(FY) 840 00
e o5 5 (el sl s TNF-0 g (IL- 1)
59y Cales o 5 (IL- 6) £ — (oS'ol il (5lwslil &
05 30 ey (ol 45 e g ISy CRP ;Lo olyl
oo ylid (6 i iz gl JUT Lol (YY) 0,5 7 ykas aolis
& sl B 8 mls Wl o CRP mla s i3l a5
Sl (V) aao Lis poje b ol I8 ol as o 1)
ol ot 4) CRP 5929 a5 o sanl o i o Jlie
aS glamals jo o 31,81 o (TNF-0 g 5~ .5 ¢) i

ay

FY0,lond — VYAV bino § — s g 88 o 31 doliliad


http://labdiagnosis.ir/article-1-320-fa.html

[ Downloaded from labdiagnosis.ir on 2026-02-10 ]

)

32 OY) 0,5 colaiwl S g plo Lolen b g olas
T &S ol ain Yo V0 Jlo jo sa il plonl Glalae
miRNA (miR-30c, miR-146a, miR-221, miR-328 s miR-375)
51 OF) waalS oy B )b gl 31,581 5
S olge 4 ol !y ol 9 g sod Lol sl 0o
(F7) 0,5 oolawl o8 5 Leg
g ol bLs,l Lall g6 TNF 8L 55, 5,551
3950 51D 5lidsa s s S 5l ey edsS
33 olpom (o 30 (5T S Sl S lge 4
(YY) 098 o ool aiwanad

ROUIW [RVEEIW [PYOON | (3 PP TES ST 1 L NI ST 4
S5 2l Do sls et 55 (s (5555
Slore 4 Wlgs o w5l Jlo i €T zglaws a5 cusl ACS
AMI o095 5 s 0038 3 (i (a5 Li S
(YY) 05 oolatu!

25 )l b S5 ) b CangST willgs o0 b (S g
Sl SbieSgn @)l 5 Conl b Cowgige (59, 55U
i o s |y o] Ol 31 aS el odip s e by
)‘ IR éL?u‘ CoanSs L‘:"LQ) 6[&00)5")9 > UL'_'*’B)"ﬁ)J‘
&y LDL jawlacaS! aies o) aewlanas],
DS oo e 9o il ol 50,8 05545 LST L
¥Y)
Sy 1A 4090 oo i Lo wgdd] g b Corngige
G Slakad L Cga 1) saST glaan ] oS
SYlas! g a6 s S 5] Camols gl A

B arly Sl O3 S Sle sl 5Lad s e
JoB b JsSdge sl 000 0 )8 e b (6 59,5 Sl —5
Slom Bl 6759,5 Ol 5 0aisS pee 5 b oS

ar

P S oy el g oo b Lad 4 Jate ST2 o,
G (IS sk & (Fr) 358 oo B 00 55,08 8L
6ol 0,5 wcl8 ol> slw)b a5 5l SST2
ol e a5 o Nt-proBNP jleslar .l g0l
SledbI SST2 5l oolazw! Lol .l 53,315 5 B ol>
oolitwl 5 3,135 o LSy A8 3 Shoe 3590, 255
(FV-FY) .ol 0l IS jLws SST2 4 Nt-proBNP ;|
Slgie 4 a5 (GDF-15) 10 - g5—les o, ,4:5B
03lgils- 5l (etgyy (MIC-1)385,Ske (55l 5 g2ules
5 ok coml Tl a5 cul by as) ;556 S5
a5l GDF-15 (So3590g 8 s o .ol Sl
clale gl byl o o cdale jlidl s b e olj]
(FF) sl 55,050l 5T 5 (oo el (ol U 51 536 (355
3925 Jaiz! 511, Lo GDF-15 woo_ loxil lalliaa o
GDF-15 wwolgs ;o (F0) ol oo o3 b (8 5o
Carols el 5 o gll 6l 555 (glooiiS i sy
(F7) 0,0 (o8 lacs Lo (lojo g parsets )5 (6 yion
sl S ooly Sl 5l sgae (Gal-3) Y- SIS
@bl e (Sl Euly 5l (edle 5 (u s VB
il e ity Sle jo Gal-3 ol ol o5
Ol 3 o (ol (T gy Sacl 45 0SS (oo T
2TV 5 FA) o5 oo B (b sl Jols (238l
oanis 4SS e Gal-3 caeal was pll Gldllas
Sl Gl cel g, Sl (8 oL )b ey
2 lews 58,5 Ll o el (ngmL VY AS) T 5,
> Gal-3 cggame ;0 (FA 504) 058 o oyl o
Sael g Cowl diedsl o ol (Gl U 95 (09es patine
Pgben Yo Gloyd Cupde 5 (6 Niiy S 4SS
A9l i, 5l (2l 5 aily glaai i, e RNA
P aS ol ke glela S oo ol
50 el Jsls So0 JUacl g gty el
oligS a5 o5& o axaS Ul 51 25,5 & La MIRNA
4 5 M ool 5ol (gloaS 0aiiS o 5 Wi n
lsie 1 b MIRNA (1) wisds soi daz 5 2|
ol el o x5l B Lol 45 g S lag 5
S35l CapnBan 5y 00iiS yaseiee ol le MIRNA

FY0,lond —ITAY ybino 5 — el g 0 bo ;1 doliduad


http://labdiagnosis.ir/article-1-320-fa.html

[ Downloaded from labdiagnosis.ir on 2026-02-10 ]

golo> L gy se)—wAA—.:-"%]o—:i’"sﬁ
Oigaedl (5 (6] 00isS Jlad aS ol (1S pgudsn]
el s So5g0g 8 Seitdgin yud easS Jlad 8L
t-PA oy gy 0aiS e V(5 ge—dl 00iiS Ly
sl oSl S S e pd oz Sl
A2 OlS guog 5 oles slo Cudglio (s )ly0l GluS gang 5
YY) .l kS‘S)L PR ul.m.a 9

azst O

S ylege 2 Spte Nt-proBNP s BNP =5 o
Jds 4 CK-MB el ssiss S8 b8 sl Jol—
ot ity o s 5 & o 395 o35 e Joh
(2ol eSS g e 4 CRP s ls o )15 ey 5
Lol loacldl s lacisie jade 25 0wy o
Jolss a5 o 5 Jlegus (g s S SS S p A

5528 w055 o s MIRNA sST2, GDF-15, Gal-3
$9,5 s DMs (ol 5 lages Slyie 40 (S5 )50 4,
A 1,5 jlogan plu odins (5 )l 5 gl el 4Ll

(V) s sl> Solg>

SlrpiY (5505 (gige SIS UgeS gy
53 ASls 3T S el po o Congiss 5,54,
B T
U el ks S eaims (i 5 oS oy pexi o
TV el S5 S, o

POl e cba S ol sl s
2z |y o by g g 09— oo hlie slag—uS g
R

59ASsls 5T ooy 5o galS” 285 ea ST LDL
O dl Lol (TL ol i e olwliss w)ls
g 00l o351 59,8 5 el ySow 00 ST LDL a5 el
ol o 50 oSy nad Lo sl slaslas ) 51y
255 )18 5955 51

HSB L e o 5, Sl a0l 55
9 Slo alae gla Jolw a5 coul (Bg5e Jubigusl o3,
Ly A plowdly (s 25 o0 S5 |, Lasley S
s SLSH 55 a5 Cl (g5ltg pgllie (Sl Ly
5L (G a> i Vgl S Slge 39 o0 sl (L
95 2 BTG) (lsslS s 5 Ly (PF4) 4 500
55 o0 )8 eoliiul 3 )50 (S e LanSeiS

) g

FY0,lond — VYAV bino § — s g 88 o 31 doliliad

)


http://labdiagnosis.ir/article-1-320-fa.html

[ Downloaded from labdiagnosis.ir on 2026-02-10 ]

References

1- Sarraf-Zadegan N, Sayed-Tabatabaei FA, Bashardoost N, Maleki A, Totonchi M, Habibi HR, et al. The
prevalence of coronary artery disease in an urban population in Isfahan, Iran. Acta cardiologica. 1999;54(5):257-63.

2- Organization WH. The top 10 causes of death: World Health Organization; 2018 [Available fiom: https://www.
who.int/en/news-room/fact-sheets/detail/the-top-10-causes-of-death.

3- Turk-Adawi K, Sarrafzadegan N, Fadhil I, Taubert K, Sadeghi M, Wenger NK, et al. Cardiovascular disease in
the Eastern Mediterranean region: epidemiology and risk factor burden. Nature reviews Cardiology. 2018;15(2):106-
19.

4- Traina MI, Almahmeed W, Edris A, Murat Tuzcu E. Coronary Heart Disease in the Middle East and North
Africa: Current Status and Future Goals. Current atherosclerosis reports. 2017;19(5):24.

5- Teo K, Lear S, Islam S, Mony P, Dehghan M, Li W, et al. Prevalence of a healthy lifestyle among individuals
with cardiovascular disease in high-, middle- and low-income countries: The Prospective Urban Rural Epidemiology
(PURE) study. Jama. 2013;309(15):1613-21.

6- Khalili D, Sheikholeslami FH, Bakhtiyari M, Azizi F, Momenan AA, Hadaegh F. The incidence of coronary
heart disease and the population attributable fraction of its risk factors in Tehran: a 10-year population-based cohort
study. PloS one. 2014;9(8):e105804.

7- Talaei M, Sarrafzadegan N, Sadeghi M, Oveisgharan S, Marshall T, Thomas GN, et al. Incidence of cardiovascular
diseases in an Iranian population: the Isfahan Cohort Study. Archives of Iranian medicine. 2013;16(3):138-44.

8- Ramasamy I. Biochemical markers in acute coronary syndrome. Clinica Chimica Acta. 2011;412(15):1279-96.
9- Braunwald E. Biomarkers in Heart Failure. 2008;358(20):2148-59.

10- Morrow DA, de Lemos JA. Benchmarks for the assessment of novel cardiovascular biomarkers. Circulation.
2007;115(8):949-52.

11- Takeishi Y. Biomarkers in Heart Failure. International Heart Journal. 2014;55(6):474-81.
12- Taub PR, Gabbai-Saldate P, Maisel A. Biomarkers of Heart Failure. 2010;16(s1):S19-S24.

13- Gupta DK, Wang TJ. Natriuretic Peptides and Cardiometabolic Health. Circulation journal: official journal of
the Japanese Circulation Society. 2015;79(8):1647-55.

14- Moro C, Berlan M. Cardiovascular and metabolic effects of natriuretic peptides. Fundamental & clinical
pharmacology. 2006,20(1):41-9.

15- Daniels LB, Maisel AS. Natriuretic peptides. Journal of the American College of Cardiology. 2007;50(25):2357-
68.

16- Chen W-C, Tran KD, Maisel AS. Biomarkers in heart failure. 2010;96(4):314-20.

17- Ponikowski P, Voors AA, Anker SD, Bueno H, Cleland JG, Coats AJ, et al. 2016 ESC Guidelines for the
diagnosis and treatment of acute and chronic heart failure: The Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC). Developed with the special contribution of
the Heart Failure Association (HFA) of the ESC. European journal of heart failure. 2016;18(8):891-975.

18- Alquezar-Arbe A, Sionis A, Ordonez-Llanos J. Cardiac troponins: 25 years on the stage and still improving
their clinical value. Critical reviews in clinical laboratory sciences. 2017;54(7-8):551-71.

19- Horwich TB, Patel J, MacLellan WR, Fonarow GC. Cardiac troponin I is associated with impaired
hemodynamics, progressive left ventricular dysfunction, and increased mortality rates in advanced heart failure.

N
FY0,lond —ITAY ybino 5 — el g 0 bo ;1 doliduad


http://labdiagnosis.ir/article-1-320-fa.html

[ Downloaded from labdiagnosis.ir on 2026-02-10 ]

Circulation. 2003;108(7):833-8.

20- Latini R, Masson S, Anand IS, Missov E, Carlson M, Vago T, et al. Prognostic value of very low plasma
concentrations of troponin T in patients with stable chronic heart failure. Circulation. 2007;116(11):1242-9.

21- Thygesen K, Alpert JS, Jaffe AS, Chaitman BR, Bax JJ, Morrow DA, et al. Fourth Universal Definition of
Myocardial Infarction (2018). Circulation. 2018;138(20):¢618-e51.

22- Januzzi JL, Lewandrowski K, MacGillivray TE, Newell JB, Kathiresan S, Servoss SJ, et al. A comparison
of cardiac troponin T and creatine kinase-MB for patient evaluation afier cardiac surgery. Journal of the American
College of Cardiology. 2002;39 (9): 1518-23.

23- Dillon MC, Calbreath DF, Dixon AM, Rivin BE, Roark SF, Ideker RE, et al. Diagnostic problem in acute
myocardial infarction: CK-MB in the absence of abnormally elevated total creatine kinase levels. Archives of
internal medicine. 1982;142(1):33-8.

24- Heller GV, Blaustein AS, Wei JY. Implications of increased myocardial isoenzyme level in the presence of
normal serum creatine kinase activity. The American journal of cardiology. 1983;51(1):24-7.

25- Yusuf'S, Collins R, Lin L, Sterry H, Pearson M, Sleight P. Significance of elevated MB isoenzyme with normal
creatine kinase in acute myocardial infarction. The American journal of cardiology. 1987;59(4):245-50.

26- Qureshi A, Gurbuz Y, Niazi JH. Biosensors for cardiac biomarkers detection: A review. Sensors and Actuators
B: Chemical. 2012;171-172:62-76.

27- Apple FS, Quist HE, Doyle PJ, Otto AP, Murakami MM. Plasma 99th percentile reference limits for cardiac
troponin and creatine kinase MB mass for use with European Society of Cardiology/American College of Cardiology
consensus recommendations. Clinical chemistry. 2003;49(8):1331-6.

28- Allan S Jaffe DAM. Biomarkers of cardiac injury other than troponin [Literature review]. UpToDate; 2018
[Available from: https://lib.utdo.it/login?quri=https://www.uptodate.com%2fcontents %2fbiomarkers-of-cardiac-
injury-other-than-troponin%Z21print%3fsearch%3dcardiac %2520biomarkers %26source %3dsearch _result%26select
ed%25E2%2580%25A6.

29- Matsuura E, Atzeni F, Sarzi-Puttini P, Turiel M, Lopez LR, Nurmohamed MT. Is atherosclerosis an autoimmune
disease? BMC medicine. 2014;12:47.

30- Frangogiannis NG, Smith CW, Entman ML. The inflammatory response in myocardial infarction. Cardiovascular
research. 2002;53(1):31-47.

31- PM R. High-sensitivity C-reactive protein: potential adjunct for global risk assessment in the primary
prevention of cardiovascular disease. Circulation. 2001;1813-8.

32- Hansson GK. Inflammation, Atherosclerosis, and Coronary Artery Disease. 2005;352(16):1685-95.

33- Anand IS, Latini R, Florea VG, Kuskowski MA, Rector T, Masson S, et al. C-reactive protein in heart failure:
prognostic value and the effect of valsartan. Circulation. 2005;112(10):1428-34.

34- Vasan RS, Sullivan LM, Roubenoft R, Dinarello CA, Harris T, Benjamin EJ, et al. Inflammatory markers and
risk of heart failure in elderly subjects without prior myocardial infarction: the Framingham Heart Study. Circulation.
2003;107(11):1486-91.

35- Venugopal SK, Devaraj S, Jialal I. Effect of C-reactive protein on vascular cells: evidence for a proinflammatory,
proatherogenic role. Current opinion in nephrology and hypertension. 2005;14(1):33-7.

36- Filippo Crea DAM. C-reactive protein in cardiovascular disease. 2018.

37- Tietz NW, Burtis CA, Ashwood ER, Bruns DE. Tietz textbook of clinical chemistry and molecular diagnostics.

Nl
FY0,lond — VYAV bino § — s g 88 o 31 doliliad


http://labdiagnosis.ir/article-1-320-fa.html

[ Downloaded from labdiagnosis.ir on 2026-02-10 ]

St. Louis, Mo.: Elsevier Saunders; 2006.

38- Miller AM, Xu D, Asquith DL, Denby L, Li'Y, Sattar N, et al. IL-33 reduces the development of atherosclerosis.
The Journal of experimental medicine. 2008;205(2):339-46.

39- Sanada S, Hakuno D, Higgins LJ, Schreiter ER, McKenzie AN, Lee RT. IL-33 and ST2 comprise a
critical biomechanically induced and cardioprotective signaling system. The Journal of clinical investigation.
2007;117(6):1538-49.

40- Kakkar R, Lee RT. The IL-33/ST2 pathway: therapeutic target and novel biomarker. Nature reviews Drug
discovery. 2008;7(10):827-40.

41- Januzzi JL, Jr., Peacock WF, Maisel AS, Chae CU, Jesse RL, Baggish AL, et al. Measurement of the interleukin
family member ST2 in patients with acute dyspnea: results from the PRIDE (Pro-Brain Natriuretic Peptide
Investigation of Dyspnea in the Emergency Department) study. Journal of the American College of Cardiology.
2007;50(7):607-13.

42- Wang YC, Yu CC, Chiu FC, Tsai CT, Lai LP, Hwang JJ, et al. Soluble ST2 as a biomarker for detecting stable
heart failure with a normal ejection fraction in hypertensive patients. Journal of cardiac failure. 2013;19(3):163-8.

43- Yucel O, Gul I, Zararsiz A, Demirpence O, Yucel H, Cinar Z, et al. Association of soluble ST2 with functional
capacity in outpatients with heart failure. Herz. 2018;43(5):455-60.

44- Corre J, Hebraud B, Bourin P. Concise review: growth differentiation factor 15 in pathology: a clinical role?
Stem cells translational medicine. 2013;2(12):946-52.

45- Chan MM, Santhanakrishnan R, Chong JP, Chen Z, Tai BC, Liew OW, et al. Growth differentiation factor
15 in heart failure with preserved vs. reduced ejection fraction. European journal of heart failure. 2016;18(1):81-8.

46- Magnussen C, Blankenberg S. Biomarkers for heart failure: small molecules with high clinical relevance.
2018;283(6):530-43.

47- Barondes SH, Castronovo V, Cooper DN, Cummings RD, Drickamer K, Feizi T, et al. Galectins: a family of
animal beta-galactoside-binding lectins. Cell. 1994,;8-597: (4) 76.

48- Sharma UC, Pokharel S, van Brakel TJ, van Berlo JH, Cleutjens JP, Schroen B, et al. Galectin-3 marks
activated macrophages in failure-prone hypertrophied hearts and contributes to cardiac dysfunction. Circulation.
2004;110(19):3121-8.

49- Meijers WC, Januzzi JL, deFilippi C, Adourian AS, Shah SJ, van Veldhuisen DJ, et al. Elevated plasma
galectin-3 is associated with near-term rehospitalization in heart failure: a pooled analysis of 3 clinical trials.
American heart journal. 2014;167 (6.60-853:¢4).

350- Zhang T, Shao B, Liu GA. Research on clinical value of galectin-3 in evaluating the prognosis of acute heart
failure. European review for medical and pharmacological sciences. 2017;21(19):4406-10.

51- Devaux Y, Creemers EE, Boon RA, Werfel S, Thum T, Engelhardt S, et al. Circular RNAs in heart failure.
European journal of heart failure. 2017;19(6):701-9.

52- Vegter EL, van der Meer P, de Windt LJ, Pinto YM, Voors AA. MicroRNAs in heart failure: from biomarker
to target for therapy. European journal of heart failure. 2016,18(5):457-68.

53- Watson CJ, Gupta SK, O’Connell E, Thum S, Glezeva N, Fendrich J, et al. MicroRNA signatures differentiate
preserved from reduced ejection fraction heart failure. European journal of heart failure. 2015;1715-405: (4)

ay
FY0,lond —ITAY ybino 5 — el g 0 bo ;1 doliduad


http://labdiagnosis.ir/article-1-320-fa.html
http://www.tcpdf.org

