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[{E=] B8 - Hit 2tk OILBEESE (acute myocardial infarction, AMI) )5 i il /20058 B A4 (left ventricular remodeling, LVR) fJAH %4
WikiiE. Fik - EBEAIA20154E 1 H 1 HE 2016 4F 1 H 1 H R A8 K FH R 58 75 A BB B LIE L IGE ) AMI H D 2% 2
B4R ER AR NIRIT HEBR AR BIRASE AMI) R B3% 220 B, REABF AMI J5 1 4ERE A LA, & X AMI G 144
DEEFRAMZM (left ventricular end diastolic volume, LVEDV) #& ABziF 8k T 20% 9 LVR, ¥ AMI 3% 4> A LVR 41 5 non-
LVR 4, b4 2 4B AERe A LWL 5 bR G 4 B S0 P IR B 2200, /AT 5 LVR BUAHSGHE, 458 - 5 non-LVR Zi4HLL, LVR 4138
F e BIVZI) K 08 AR 1 55 L5 %% 11 I(serum cardiac troponin I, ¢Tnl), MB BIgkfEZILER (creatine kinase MB, CKMB) ., L& . ik
S AR LA, R A S AL (neutrophil to lymphocyte ratio, NLR) ¥ Th5 (3 P<0.05), fHIE 2 4% th
Jikfif& (brain natriuretic peptide precursor, proBNP) Fufigiflfik (brain natriuretic peptide, BNP) /K F-HyE RIS 2447 X, Logistic [A]
V53 Bt /R BPZ ¢Tnl J¢ NLR 5 LVR B34, ROC £k R ABeRIZI cTnl i<k FHEI (AUC) .0.704, Wi5A 9.14 png/L B},
TR LVR ) 7 8508 Fks 5 8 53 iR 69.2% Fi 64.3% 5 NLR ) AUC 2y 0.664, Wi »ik 5.87% If, Tl LVR H 7 8508 ks 58 5350
70.6% F1 60.2%, £5i% - AMI BE ABERIMERIZ] cTnl & NLR KF-Jh & R B LVR ar BT, RARIFRE N E,
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Analysis of biomarkers for predicting left ventricular remodeling after successful revascularization of
acute myocardial infarction

TAO Yi-jing™, XIA Zhi-li"™*, GAO Cheng-jie?, GAO Ya-jie', WU Hao’, WAN Qing’, LI Yong-guang', LU Zhi-gang', SHEN Cheng-xing', PAN Jing-wei'
1. Department of Cardiology, Shanghai Sixth People's Hospital, Shanghai Jiao Tong University, Shanghai 200233, China; 2. Department of Geriatrics, Shanghai Sixth People's
Hospital, Shanghai Jiao Tong University, Shanghai 200233, China; 3. Department of Cardiology, Tianjin Third Central Hospital, Tianjin 300171, China

[Abstract] Objective - To investigate the correlation between the biomarkers and left ventricular remodeling (LVR) in patients after acute myocardial
infarction (AMI). Methods - 220 patients with AMI who were admitted in the Department of Cardiology of the Shanghai Sixth People’s Hospital from January
1st, 2015 to January 1st, 2016 and received successful primary percutaneous coronary intervention were included in this study sequentially. AMI patients due
to right coronary artery were excluded. LVR after AMI was defined as more than 20% increase of the left ventricular end diastolic volume (LVEDV) measured
by echocardiogram in 1-year-follow-up compared with LVEDV at admission. Patients were divided into LVR group and non-LVR group. The differences
of myocardial injury markers and inflammatory factors between the two groups were compared, and the correlation between LVR and the biomarkers was
analyzed. Results - Compared with the non-LVR group, the ¢Tnl (serum cardiac troponin I), CKMB (creatine kinase MB) and myoglobin levels at admission
and peaks, as well as neutrophil to monocyte ratio and neutrophil to lymphocyte ratio (NLR) in the LVR group were increased significantly (all P<0.05). There
was no significant difference in proBNP (brain natriuretic peptide precursor) and BNP levels between the two groups. Logistic regression analysis showed that
cTnl and NLR at admission were correlated well with LVR. ROC curve analysis showed that the area under the ¢Tnl,,,., curve (AUC) was 0.704, and the
sensitivity and specificity of ¢Tnl .., to predict LVR after AMI were 69.2% and 64.3% respectively, when 9.14 pg/L was chosen as the cut-off point. The
area under the NLR curve (AUC) was 0.664, and the sensitivity and specificity of NLR were 70.6% and 60.2% respectively, when 5.87% was chosen as the
cut-off point. Conclusion - The increased levels of ¢Tnl and NLR at admission in patients with AMI are independent predictors of LVR.
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SRS LR EZET Y, i fih 2 O LA AR 5 B i IR
B, WEFE " S B R A e 5 WA R A A AR VR e
FIEENEH ., BRI Bon P 4n iR 5 bk EL4n Y L
(B atEEh s SR PREY , &R AT i
JIHIT -, H H R A ST AMI J5 VR BRFEE/D,
KRR EEREF A RA Y FAREw N EINESEA T
(serum cardiac troponin I, ¢Tnl), MB BIEEERILELZ (creatine
kinase MB, CKMB) . HxfMfikEifA& (brain natriuretic peptide
F1 % & bk (brain natriuretic peptide,
BNP) 5 AMI kA /e EH (LVR) k%, J1RAE
AMI & A B a0 B, IRBEMERE AR & fE
NBE, ARSI E TR T IR 2%,

precursor, proBNP)
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AWFICELE AL 128 0 R F 8 5 75 MR BB OE
HLO 2015 4E 1 1T HE 2016 42 1 A 1 HEfi2 A /0% AMI
JrpihHEZ 212 PCLEE ., AMLIIZH 2 b ey
2 VE ST B35 m RO NILAE BE (ST-segment elevation myocardial
infarction, STEMI) J& Zttk ST Bt ALONUESE (non-ST-
segment elevation myocardial infarction, NSTEMI) [ & JT 8§
i, T EERERAEAE, O E RO LR bR S 5
B, HEERARERAE . O AR ENIAHGE AMI, @RE
AR IBMOIEESER . O.OIEMAT, @& FHEREEO
s, e EALOMERESE . COMR (BRALOALE, MEERL
WL, BRAIZLOALR) . OILR, ORR, RO,
FahkREE, OAFEEANTEDhREA L ERYLE.
Rk L e ST Y e Op S M BUR I N S LN E 5 i
Pl $RAE 4R A (HBEES 1, 3. 6, 12 /) %
MG bR, 1VEEAONERES, BEDTh AR A 14,
FiAs B e s AR e 2ty T 7 B
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Horp 27 (5 BR e i B HER

PFiRZE (9) =01, Kij#E =01, N=

1.3 AW bkl

A F R bR A4S ¢cTnl, CKMB, JJLZLE . proBNP,
BNP, E4iff f B A T4, FE TR A AN S bk L an i
Fk2% (monocyte to lymphocyte ratio, MLR) . %7 4 fifg
SR EZ4eEk2 (neutrophil to monocyte ratio, NMR),
PER IS bk B4 b2 (neutrophil to lymphocyte ratio,
NLR), H 3 40 e 300 R -5 4 38 ABEEIZIER 46,
cTnl, JLLLE . CKMB R AFERIZI K 45 Fl B 6 h It 4
IIfbRAS, HE SRRl R 24 h2Raf 3 vk, B S A
B 3 mL T4 B A48, 7 BB O H ML T T4
M, NG AR G I E R H Eleesys 2010 4> H ZhHifk
R WL (Roche), #MIFEH: ¢Tal 4 0 ~ 102 pg/L,
ALELEEH 0 ~ 4060 pg/L, CKMB 24 00~ 310 pg/L,
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sRAIANAR ., SRS e 7 S e BETE RS s Bbrif DU e O D0
R Simpson {1 #3 7c.0 = &P 5k A A AR (left ventricular
end diastolic volume, LVEDV) F1 & %5 K H#] 25 R (left
ventricular end systolic volume, LVESV), 3% 3P 1f 15 3%
BUE DESTm sy %L (left ventricular ejection fraction, LVEF),
BEANBE 1 AN .Oh B A, BED 15O
3))[&l LVEDV £ Al KT 20% & SAAFAE AMI ity
FEM T, REE OB A RS AR TRIE AT,
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HIICHT R BRAEL,  DABAH B S BRAY SO A 5 2 . P<0.05
MAZRAGHFE L,

2 &R

2.1 BAWHEARNH

AWFFEEPRINA 193 il AMI B2, K34 12.27%,
TR (65+12) %, Hot Bk 156 5] (80.8%),
Bl LVR 3% 53 5] (27.5%), 1 4EFf 35 LVR 2H LVEF A
Belt T F%, 1fi non-LVR ZHNIA Priscst s LVR 4 1 ARRf il
AY LVEF 1. Z KT non-LVR 4. (52% +12% vs 61% £ 6%,
P=0.000), 7=54% ABEit S T2, 5 non-LVR Z1AH L,
LVR 4] # % ' STEMI |5 69.8% (P=0.027), #&,% STEMI
B S B D wss. GO EY K. LVR 4 5 non-
LVR 4 BE . M. R Ede . mRmB. O
HME, EIFEIME. 95 IR R AR T 2 S o g
RN, IR 2 HBE A IERHE BT B %20
(F 1),

1 241 AMI BBH B BB L B2

Tab 1 Comparison of baseline data between two groups of patients with AMI

e e
E#y /% 66+ 12 63+13 0.184
Bk /n (%) 114 (81.4) 42 (79.2) 0.731
EEREISE/ (kg/m®) 24.0+3.6 244435 0.486
{RFER /m’ 1.75+0.18 1.80+0.19 0.081
IE / (YR /min) 7249 70+9 0.217
W45 /mmHg 125+18 125420 0.966
73 [F /mmHg 67+14 69+16 0.405
BILE /n (%) 94 (67.1) 39 (73.6) 0.388
YERRSS In (%) 72 (51.4) 27 (50.9) 0.952
WRIE /n (%) 98 (70.0) 36 (67.9) 0.780
STEMI/n (%) 73 (52.1) 37 (69.8) 0.027
&1 PClin (%) 129 (92.1) 49 (92.4) 0.943
LVEF syrie50/ % 58+7 54+11 0.006
LVEF 0/ % 6146 52+12 0.000
FZ5/n (%)
RYET 139 (99.3) 53 (100.0) 0.537
by T 138 (98.6) 52 (98.1) 0.818
B B2 A BRI 1] 137 (97.9) 51 (96.2) 0.524
ACEI/ARB 139 (99.3) 52 (98.1) 0.125

1 : admission “h ABglst, follow-up 7 1 4Efifi 1l ;s ACEI, angiotensin converting
enzyme inhibitors, Ifil & %5 7K 33 & fL A #10 #] 1; ARB, angiotensin TI receptor
antagonists, IfI% 5K 25 [ 245D, | mmHg=0.133 kPa,
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LVR 20 4 ABERNZ f g cTol, CKMB, JILLLEH
.35 & T non-LVR 4, Hrp ¢Tnl, CKMB A B i 4 (A
FRIETEI 22 B, HPeh 2 LB 0N fabr [l
P H 2 i 22 R LT L. LVR 4ligE proBNP, BNP
5 non-LVR 4 [i] 2R B L. RAEF T, 2 4HE
A IS E DR &2 s i = e A N = B O | it e BT
@A (b . LVR 41 # b PR i i -4 48 £ i i 2 i
gD, HEL{E NMR, NLR 2 A2 5 4 B 3%
(%2),

2 24 AMIRE YRS g

Tab 2 Comparison of biological markers between two groups of patients with AMI

non-LVR LVR

e (N=140) (N=53) P
cTnl,, 0/ (ug/L) 54(23 ~ 25.6) 94 (1.6 ~ 27.1) 0.000
¢Tnl,,/ (ng/L) 12 (0.3 ~ 3.5) 1.7 (0.7 ~ 2.8) 0.863
cTnl,,/ (ng/L) 8.0 (2.7 ~ 34.5) 18.1 (2.3 ~ 81.0) 0.001
CKMB,,,.../ (ng/L) 36.3 (4.7 ~ 106.2) 60.5 (43.5 ~ 156.3)  0.000
CKMB,../ (ng/L) 1.5 (1.1 ~ 2.5) 1.6 (13 ~23) 0.414
CKMB,,/ (ug/L) 38.6 (6.5 ~ 106.2) 60.5 (43.5 ~ 1563)  0.001

WAL e (Me/L)  143.0 (38.9 ~ 498.3) 1488.2 (57.6 ~ 2881.4) 0.000

WETZE [ g (U@/L) 228 (16.5 ~ 43.8) 207 (154 ~ 34.1) 0482
WLTEE ./ (ug/L) 1867 (48.9 ~ 737.8) 8432 (1156 ~ 25982) 0.000
BNP,./ (ng/L) 280 (107 ~ 684) 493 (96 ~ 1005)  0.134
proBNP,,/ (ng/L) 1339 (475 ~ 7831) 1680 (738 ~ 5453)  0.106
E 40 / (107L) 8.90 (6.85 ~ 11.10) 935 (6.90 ~ 12.10)  0.220
RN / (1070)  6.83 (4.88 ~ 9.07) 8.30 (5.50 ~ 10.01)  0.044
R ELAHNE / (10°70) 1.28 (0.91 ~ 1.92) 1.04 (0.87 ~ 1.33)  0.013
AN / (10°L) 0.38 (0.24 ~ 0.50) 025 (0.19 ~ 0.45)  0.029
MLR 0.27 (0.19 ~ 0.37) 0.24 (0.19 ~ 0.42)  0.970
NMR 1661 (12.11 ~ 3055)  28.30 (15.91 ~ 41.50) 0.005
NLR 4.78 (3.19 ~ 7.93) 7.61 (456 ~ 10.73)  0.001

7F : discharge 2 HBelt, max SHl&(E,

2.3 LVR & 2 Logistic B4t

LVR f& 5 K 3 Logistic 1] U443 47 A AMI B35 5y 414
A8, cTnly,gm. NLR, STEMI B4y kb & LVEF, 0 7K
Foh A A E TSR, £ R &P cTnl,,q.. NLR¥)
5 LVR IF #H 2% (B=-0.015, OR=0.985, P=0.018; B=
—0.111, OR=0.895, P=0.024), W& K F#kZ, AMI &
# & A LVR {4y v] fg P bk K, ifi STEMI, LVEF,., 5

LVR 7C W & A J¢ P (583). an [ 137 7R, cTnlyyuon.
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NLR 7k >3} LVR [y 2 W7 24 HE ROC h £ 7 #7 25 2R R,
Tl e B 2% T AL (AUC) 24 0.704; H 9.14 png/L 2%
WO R, Tl BT AMI R 25 % A2 LVR 19 R %
h 69.2%, H Sk 64.3%, NLR ) AUC 2 0.664; Ht
5.87% s AL, NLR Bl AMI GRS % Az LVR [ R A5
2k 70.6%, Hi5PEEh 60.2%,

4¢3 LVR fg [ I3 Logistic |53 47

Tab 3 Logistic regression analysis of risk factors for LVR

A5 B SE OR 95% CI Pl
cTnly, —0.015 0.007 0985 0972 ~ 1.007 0018
NLR —0.111 0.049 0895 0812~ 0986  0.024
STEMI 0.155 0413 1168 0.520 ~ 2.624  0.707
LVEF, 0.410 0.021 1042 1.000 ~ 1.086  0.051

admission

=Tl i
—NLR
Bk

0 0.2 0.4 LKL 0.8 1.0
| — e AE
1 CTnlygmeion B NLR 9 ROC fhi %
Fig 1 ROC curves of ¢Tnl, 0 and NLR

3 itig

AMI 2 7 5l A 2 e A Ot 457 FAE 69 Y, LVR
& AMI J5 3 29 BLEL A, f il St % AMI 5 LVR 3t i
H AMI B TS, PRICFERER, bR A A R
fr{d. HarE RSN AMI JE LVR [ 7E 7 8 K= iFe,
T S Hh ST ORI I ARG . Tirkoglu %5 " %f
255 f5i) AMI g 2 3817 [ Bt RF 22 & B, LVR 835 M30 f
AL P B HE £ B 2 & T non-LVR B3, ROC il £k % W]
M30 Tl LVR (@I S8 4 144.9 U/L, Liu 2 " #F58 % By
AMI # % PCI J5§, miR208b 7£ LVR 4 v \f 25 %35, 12
RPEFR miR208b W] 1 ) AMI B2 Wil I i U A= 4 hr ks
¥, Grufman 26" @ IHRFST 524 (5 et dR sh ik es A A
B, RIESEWHEL IL-27 k5 LVR JOUMEKcEE . &1k
ReEeAs, iR fRbRaxt LVR BARHA — & Ty
B, (R T R AR A TR IO 4%, (R PR
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I EIRY . R, SHRa%. A EY RS, R
T LVR A7 2 I R e T A R . ABFIEREI 4 AMI
S e R B I35 22 R 7 5 LVR (AR

cTnl, CKMB, WZLE A& B i &AWz Eno LR %G
ER A bR ", AMI RO ARk 0 S S i
B TR s, OB RO I, 3 ik s, R
B} cTnl, CKMB, JLZL K [ AR FIF 18R BR300 0E
115, Hallén %5 " §F9 F W] PCI J5 1y STEMI jE%, .10
cTnl kP 5O EDREFME R sh BB H R, bz
B PCLAY STEMI B E M FGIEft E 5 8, 5 —Tix
TFIETERL ORI " [FFE & B cTol 7k F- 4] Jzhg LVR
PR, A LRI IR R YK 255 NSTEMI 76 N 1) 4
HhAMI B2, BEHO NG brE S B 2h PCLI) AMI
FhkAELVR U &, Ebig AMI Jg LVR 41 5 non-LVR 4,
ONUR G ARG ABERNZ, g, HBEr5E, RIA
BEBR % f e ff cTnl, CKMB, JJL£L % /£ LVR 412 & F
i e 2 O L b o 5 LVR fARSe M,
AMI J5 SRBE .0 LR B 0t B 27 4 A 4%, Sk 5 A
Ak S, v o R LA 3h 5 R A0 L% i b K AR
i, GO SRR RO LR S Eh 4 iR, SEiEE
PR, Wi D R, OHER T, ARHEZER B LVR 418
FHABERIZIFNgE(E cTol ¥ 8 257, Seit i n e & i,
% eI E R RIE A, [IFE 6 h R Al RESFE T
oy AMI B E HAEIETE, i Zh &M cTnl, CKMB,
WLET 2 A % DU Gibridly,  RERSHRME SHE AU IR BLA Sy
SEVERE B, BAh, Bassan % Y BFSE LA, (Ml BNP &
proBNP & iz .0 LR i (0 65 B Fg b=, mTLAVE A RIS R
AMI [ A 245 b5, 24 ifi {f BNP>100 pg/mL H} 2 i AMI
(% R A1 CKMB g% ¢Tnl &, Inoue 4 ™ [URF5T /R,
BNP 5HiSEX IR/, IR ATRIT R S 006
{H A 92 bk LVR 4H 5 non-LVR 44 proBNP J% BNP U4 (g
Kot , BA K proBNP,,.. BNP,,, 5 AMI J5 LVR #3¢,

RAE IR AE S FERE (L R ol AR . DAFERT
8 P e B 20 R ) S T TR S £ o A KU A v 1
TN E . AMI J5 K8 A 20 0 58 4 700 LA 2 (i afi (X
i, SEDEOIUIEERRERT, RIS R R R s
Sy WA FE VA I L () A0 I TR oy 1, fi 75 e e 4
SHETFE, bk EL AN a5 15 AR, N RIE ., Arbel
25 B % B NLR 555281k 30 bk AL R (L OMESR  (TRIFRTE O
i) BHARE e AL BE ARG . thAA TS ™ W] NLR
SO B G K AMLEA TN E, JE5 AMI
HWRA . AR L E LVR () AMI 3, ABt
BIZI bz 4n i T 5t v . A A T A R bk e am e i
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BT, NLRAINMR Jhi, bidfiEds 5 LVR £ 3LIEA
¥ ; ROC k2, NLR & T 5.87% I+, LVR Hf== Kk
B, REUETH 70.6%, KL 60.2%, XSRS 5
— T3¢ T STEMI [ HF J 45 R AH— %, Bl NLR Al 232
4.25%, TR LVR RIS 79%, Fe 5tk 74%, A
FgE gt — B UESE AR B o (b 5 AMT B /.0 ML E
FAHIE
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