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Correlation between hypoalbuminemia and the severity of
coronary artery lesions and prognosis in patients

with acute ST-segment elevation myocardial infarction
Wang Ruiyu,Zhang Qing,Shen Jian,Yang Haonan ,Wang Weixi,Luo Suxin
(Department of Cardiovascular Medicine ,The First Affiliated Hospital of Chongging Medical University)
[ Abstract JObjective : To investigate the effect of hypoalbuminemia on severity of coronary artery lesions and the prognesis in patients
with acute ST-segment elevation myocardial infarction (STEMI). Methods : A retrospective study was conducted in all hospitalized
patients who were diagnosed as STEMI in 2014. According to the inclusion and exclusion criteria, all patients were divided into low
serum albumin group(n=64) and normal serum albumin group(n=203). The coronary angiography results were collected,and the mor—-
tality rate and incidence of major adverse cardiovascular events(MACE) followed up for 1 year after myocardial infarction were also
analyzed. Results ; Compared with normal albumin group, patients in low serum albumin group were older, with lower BMI and blood
pressure on admission(P<0.05). The latter group had higher KILLIP heart function classification,while exhibited higher incidence of
triple vessel lesions(P=0.010). In addition, patients with hypoalbuminemia had a greater all-cause mortality in 1 year after myocardial
infarction , along with a much higher rate of MACE in 7 days(P=0.004;P=0.021) ,however,the occurrence of bleeding events was
comparable between the two groups(P=0.552). Multiple Cox proportional hazard analysis showed that hyponatremia remained as an
independent predictor for ‘all —cause death of STEMI after
multivariable adjustment(HR=2.610,95%CI=1.165 to 5.848,

P<0.05). Conclusion ;Serum albumin level is of great value for
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% % E ML %E (hypoalbuminemia ) J& — F & WL B9
W REEEAE, 2 0T FFRE B R SHRR, 58
HEHE2SEFRRE DRAHERTEX, BT
REW, RERMES T RO RS KB
X062 &bt ST BHEE L0 JUEFE (acute ST-segment
elevation myocardial infarction , STEMI ) J& 7 .0> 55 H
BCHEKRE RIEERE RE R, 2O LB
BERNEEEZ— B EEHRZ KRB LES
STEMI 8% 5 bkm e 12 B R A T XU 1 € A 5T
EARE B fUAEXT STEMI & 3 T BUE B &2 0
BIRE, A SCEBAHT I B 2014 BB A B
STEMI [ ik PRYERE, HAE B O ST S FE DT 1
A TSR R FAE-S STEMI 8 7Efk
WA LLEABRE M EX R, BENE RS
%58 B MLAE B Hi2T8 TSR UM R PRIESE

1 #REFE

1.1 AES%

ABFIEB 201441 5 1 HE2014F 12 A 31 EE
KEMXEMRE—ERONENEHMERBREPHFSHA
SHERRARHER) STEMI B 267 B, P B 210 f, ot 57
B, PAGRE(RRBEUTRE) . OFR 18~85 %, HH
BR ; @ —i2 Wi b &tk ST BA R BLLAUESE , fF & 2015
SEh BB L AR (A ST XA BLL UL M FE
JFIEE ) KT STEMI M2 Wik @I IR BRI FF &, A
BE M REEE 2 KA BRI AL R RS OFRHRT
2 BBk AJBYT (percutaneous coronary intervention , PCI)fY
STEMI B & A ARk E L YR, HEBRRAE (& AT 2T
—17) . DR H BB BAE BRI E R O & A 18
PEIF R FREAL P BT 305 45 T A B RS sl A AR R X AT 2
AERNZY) ; OB EA B E/NRER (B EREAIE) .
BRI SR, LA R B B 2N EE ; @8 - BHEME .
B B RN  FARIREOR | B R G5 R AETE
BREEEEENEER  OEBEARE S REERE hiE
RS IRNTEERAR  OEUIRIRNEE,

1.2 BRF*%

121 Sk 8IS STEMI BH AR 24 h AAFThAALE
BER, M MK AEBERE (albumin, ALB)<35 g/L, 3K BE
E<60 g/L Bf5E SCHRTE B MUAE™, F % H B E AR H i
SEZH ;K ALB=35 oL, TP i 60~80 /L FIABREMAEHEAH,
4y FIUER 2 41 B E I RIELR PR, IR MR LR |
B R OE SO ER EE KILLIP LIS R HEs
B HKERERE,

122 SERORAETEAE  REEBEHEAT PCI &) STEMI &
MFRIER, EHhEEHOREIREZE TV EIRRE, L
ISR A RS , 7 FRIR M S A AN B 2 8 3h
RRAZBRGERRAE | Tk 1 5 0 B O 1 B2 AR HE AR Jud-
kins 3%, B AR VLB A B R G5 Rk SRR E# T ER
A, 5 AR 57 7 31 U 47 0 48 PN 8 7= (intravenous ultraound,
IVUS) i — B 1F A I ERAE B, TEAHIC RARTME | EIE
X ARSI TR MAERERE  WRAERE =>50%
ESCHRAEIEY, 43 HIGETT 2 4B B i ERAE B I
BWE XM EREHAE, K 2 A= BEREAR
B LA, R0 25 PPAG SR B RE KR T B AR
1.23 FEHE R 2 ARFEOCAIUERER 7404
A6 A 1 ERIERYOR 2 B E B W B B 75 BE T Be
JE R IR AL R BB E O, IRE BT 5 BARA R 2 FEL
REAMREXAREG, FEASEMN ERBHNK S
RIET- R, REBEA SE AR OFER RO M FE A (major
adverse cardiovascular events, MACE) , B ¥5 8 DR ML T 3k
Bt R OVER BN R P HRNE LS FHS,Q
FEBEHAIRI 2B 0 TR R A B L ; O BE A M 24 . 18
5 PCI #4F RIS IL/IMR HUBEZ W) 36 ST M DRI 1 I 28
1, GLAE B RN T AL E | SRR SRR AL Y I B,
124 BUEI#ME LLOCHESER 741 MHBEEREER
TS WAL SR AR, LLCIVESESS 6 A 1 M SR N
TS AL, B2 H 2 A R, ik 2
HBE LB
1.3 @%itEo

AT BT A BOiE R A SPSS 20.0 B BTS2 1T,
S Kolmogorov—Smimov BETIEASME I  FF& ES4 1
T RYOR AR + R (3 2 ) B, A B ERS N E
SARRRAT MR R NAMIRERSR M(Q,Q,), iTHE5ER
BB (Ba )RR, ERTERRAMIHEE  RBNIES
PO THBIORER AR RE A P B HEBTRER A Wilcoxon
BRAIRR S, 2 A A5 R Kaplan—Meier AEFF #2015,
AR HBR A log-rank KX, SRFH Cox LI XU EISEAY
REBMEEXT STEMI B 2FE TR W, Fif itk
XU R, R K ¢=0.05,

2 & R

2.1 REGMEIESEEE STEMI &5 06K 4 & FH ki

AR ILPNA STEMI B #H 267 A, BIEREARNA
ERWREL SR, A 1 iR, R RE S miEd
64 A\, E¥EHA 203 A fEEH MAEFE STEMI B3 9 H4
K 23.97%, Aik STEMI BEMFHEAEAWKE ¥ (37.83 «
5.42) g/L, KRB A MAEL K (3042 £3.65) ¢/L, IEHEHA
(4016 £342) ¢l.,2 HZ MERBELGIFE L (1=-19.562,
P=0.000),
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SEFEAAML, KE QA BRE N FHFRE

30 R =542 X, PR R BURRHRIE (P<0.05) . 2 SLEBH BIHERIMIAL B
251 =267 L FE SRS I T S R B 5 (B M
20 . REABTETRI B2 FEFEAMH, AR REHEME
& FEA <35 gL CEEELS B, R WA FEANEF 5 R 3, KILLIP 0 BE M R B
Bi1s (P<0.05), Msh, ZRE/EY,MELMEHAMHH=0E.
10 FRE R R EEEOEEE naEAREYRTEEER
5 HA,MmIHFETEREQH, ZRELITFREX (B P<
0.05),2 ABERZLEN MDE ZEEFHRBAER PCIF
0l—Mm - " - REMRETII 2R, FHIE 1
AEARE 22 fEGhiEL STEMI &5 2RAEHL AR
1 MRS STEMI BERINAEES BUOMAR B BERATEIAT PCI B9 STEMI BEHXFARITH,
Fig.1 Distribution of serum albumin in the patients with STEMI giitBm3t 218 ASLHET PCI F A, HPREH MAEA 48
1 W STEM BERIRFFELL B
Tab.1 Comparison of clinical features of patients with STEMI between low and normal serum albumin groups
Ei=ta BAR (n=267) BREHA (n=64) EREAH (n=203) HESHE P
R (F) 64.96 + 12.20 70.05 £9.22 63.35 + 12.60 4.600° 0.000
B (n,%) 210(78.65) 46(71.88) 164 (80.79) 2.030° 0.150
BRI (kg/m®) 22.92 £ 3.55 21.68 + 3.41 23.31£3.52 -3.260° 0.001
HME(n, %) 129(48.31) 26(40.63) 103 (50.64) 1.993 0.158
WERIR (n,% ) 60(22.47) 14(21.88) 46(23.65) 0.017* 0.896
WL (n, %) 171(64.04) 35(54.69) 136 (67.00) 3.201° 0.074
HHEE (n, %) 53(19.85) 10 (15.62) 43(21.18) 2.567 0.109
# 2.0 (¥ /min) 78.47 £ 18.76 78.75 £ 20.20 78.38 + 18.33 0.136* 0.892
W48 E (mmHg ) 132.70 + 26.25 123.66 +27.83 135.56 + 25.14 -3.217 0.001
F5KE (mmHg ) 80.38 £ 17.24 73.97 £ 15.68 82401725 -3.482° 0.001
EREABREMEMH,M(Q,,0:)] 7.00(3.00,20.00) 14.5(6.00,48.00) 6.00(3.00,14.00) -4.393 0.000
KILLIP LZH54R (n, % ) —2.656¢ 0.008
I 161(60.39) 30(46.88) 131(64.53)
] 53(19.85) 15(20.31) 38(18.72)
il 31(11.61) 11(20.31) 20(8.85)
\'f 22(8.24) 8(12.50) 14(6.90)
ALT [U/L,M(0,,05)] 41.00( 29.00,59.00) 41.50(26.50,66.00 ) 41.00(29.00,57.00) -0417 0.677
AST UL, M (Q.,Q5)] 120 (44.00,254.00 ) 121.5(53.75,258.00)  133.00(43.00,252.00)  -0.461° 0.645
WBC [ x 10° 4 /L,M(Q1,Q5)] 10.71(8.97,13.02) 9.81(7.60,12.77) 10.76 (9.04,13.04 ) -1.482° 0.138
HB(gL) 137.63 £ 21.13 128.06 + 19.55 140.65 + 20.74 -4.291° 0.000
PLT( x 102/ /L) 194.60 = 63.06 181.44 +73.46 198.31 + 58.00 -1.680° 0.096
14 (mmol/L) 4.05+0.48 4.02 £ 0.54 4.06 £ 0.47 -0.620° 0.536
CR[pmol/L, M{( Qy,Qs)] 79.00(70.00,101.00)  89.00(68.25,133.75) 78.00(70.00,96.00 ) -2255¢ 0.024
TG ( mmol/L ) 1.55+0.86 1.29+0.59 1.63 £ 0.92 -3.529° 0.001
TC ( mmol/L.) 423+11.16 3.67+0.98 4.40+1.15 —-4.573° 0.000
LDL~-C ( mmol/L ) 2.76 £ 0.92 2411081 2.87+ 093 -3.784 0.000
HDL-C ( mmol/L ) 1.09 £0.30 1.03 £0.30 1.10+0.28 -1.868" 0.063
LVEF( %) 55.73 £+6.91 54.60 £ 6.53 55.97 £+ 6.99 -0.986° 0.326
LVEDV (mm) 51.06 £5.14 51.07£5.38 51.06 £ 5.10 0.002: 0.998
PCI A% (n,%) 218(81.64) 48(75.00) 170(83.74) 2.483 0.115

L ALT, NE R 86 ; AST: RAEME Z B8 ; WBC: LI 41/ ; HB. 41 & ; PLT: I/Mi ; CR: JIEF; TG H i =4 ; TC. JE R ; LDL-C:{&
R e 1 A IS HDL-C; B 95 B IS % 1 BH 1B ; LVEF: £ E 53 14330 LVEDV : ZE B 4F TR B AT PCL: & BBk A ABYT s0:0 by 1
c: RAFESHRWITE Z(8;d: RH Wilcoxon BRFEEITHE 2§
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A, EREHA 170 A PCLESKHRY 81.64%(F 2), 24
HAR B, PCI FARKBI TS H 222 R (P>0.05) , (K H MLAE
HERIF =M BERENABR A EL T EREA
# (P<0.05) , & 3K E B MUEE B STEMI B2 & kR 2R
BEETERERS, HILEK2,

23 &E G feEat STEMI & #3538 BFHE 0 %R

TERETIHY 1 AERHE] P9, 3t 41 Bl B FE T, BAET- %N
15.36%, AHEBLOHUESESS 7 d.1 M A .6 A (1 &7
it 4T, 2 N B R MR E H IE AR (O
7 d 1 AA)FEBGOEE 6 A 1 )M T-RY P E
TFEREAR, EREGITH¥E X (P<0.05), Rt &3 KE
LA Y STEMI B EFECRE)G 7 d ST XS B , JEA
X f& 6 B (RR) & 1E % B H 419 3.568 1% (95% CI=1.426~
8.865,P<0.05) , MK 3,

Kaplan-Meier Z&EFE ST AR Bon , IRE L MLAELHE 1 4
P B 3R BK T IEH E A4, Log-Rank /5 SR 2
HRERE ST FE N (P<0.05) , BAREIHBEELMIEDN
STEMI & W E 2=, W& 2 frw,

LA R Cox HAINAEBI T2 . LUBTA STEMI &
BERAEOEE 1 FRNAEHERIEER (BEL=1,FE=0),
DMIETE A LAE 5 1 % B F4H STEMI B 1 FRARME A B
Gt X RN B R (BREFR AR ER RS E.
PIKIE . 2 B ABSE  KILLIP BB 43 4% LT F E L
B H- v =g R [ B R AR 9 BE BB A (o M ), B A
B MAE=0, E¥E =1, K& AR A M B A5E, R
Hi Cox WLBINBAR B AT E ARSI, BRBR, R
HARIE T4 R E LR | R AR B S A R

J&,5 STEMI & U E 1 ERNEREETHANAERE R
A AFR KILLIP OINRE 4 LEF BB AR, LR,
ISR 9 ILAE J2 TR STEMI 8 % 35 Bt sz fa b B & (HR=
2.610,95%CI=1.165~5.848 , P<0.05) ,

e (R 4L (n=064)
1.0 = EHEAL(n=203)
0.8
g 0.6 Log-Rank(Mantel-cox) P=0.003
&
'Hj 04
"
B
0.2
0.0
BtE (d)
0 100 200 300 365

M2 REAASEEFEAACIERES 1 EFNHRAEFHMLE
Fig.2 Survival curves of 2 groups in 1 year after myocardial
infarction

24 WKEEG kst STEMI B4 & b E4 o5 %35 K MACE
FEHOHW

fEBE R AEA 31 4 STEMI B % % 4 51 F R/
M, S B EERR 11.61%, 4 & BLHE ™8 H i
FEITHEM4, 2 AR ER, 5 BEMEE B MAEH 5 1E
FEOAZMM Y ME 4R ERTLI¥ER(P>0.05),H
2L N FRERAE WO SR KB QA4 STEMI
BEBERE KA SFEE(P<0.05) , LK S,

%2 KERASEEFAMAESTEM BE PCl g RELB (n,% )
Tab.2 Comparison of PCI results in low and normal serum albumin groups( n,% )

it RERH (n=48) EHEHA (n=170) BRI’ Pl
PCI2ERY 2.569° 0.277
S Pl 30(62.50) 126(74.12)
#39 PCI 16(33.33) 38(20.59)
#h PCI 2(6.25) 6(3.52)
MBS H -2.567" 0.010
BA ST i EHRAR 22(45.83) 110(67.91)
UK LA 12(25.00) 35(20.59)
= 3B R AR 14(29.17) 25(14.71)

¥ PCI, & KK AIBST ;a0 Hb: Z1H

®3 REQEASEREAHIENSEFETRMER (n,%)

Tab.3 Comparison of the recent and long—term all-cause mortality in low and normal serum albumin groups ( r,% )

B EEAH (n=64) EREAS (n=203) RR 95%CI ¥ 1a PA&
7d 9(14.06) 8(3.94) 3.568 1.426-8.865 6.750 0.009
14A 10(15.63) 12(5.91) 2.643 1.199~5.829 6.072 0.014
6 ™A 15(23.44) 17(8.37) 2.799 1.483~5.281 10.466 0.001
17(26.56) 24(11.82) 2.247 1.291~3.910 8.134 0.004

14
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®a4  LAUERER 1 F£NLEFETH Cox thHIFEER £33 ( n=267 )
Tab.4 Multivariate analysis of Cox proportional hazard model due to all-cause mortality in 1 year( n=267 )

R Bi& TRUER (SE) Wald x* { P18 HR 95%CI

0 0.059 0.020 8.991 0.003 1.061 1.021~1.103
KILLIPA 4% 0.924 0214 18.709 0.000 2.518 1.657~3.827
LEF 0.007 0.003 4.862 0.027 1.007 1.001~1.014
BHEH 0.959 0.412 5.432 0.020 2610 1.165~5.848

®5 REOASERERAXRELRESHREZMEER (n,%)

Tab.5 Comparison of the incidence rate of secondary end points between low and normal serum albumin groups(n,% )

e ] WRLE S B REAH (n=64) EHEH(n=203) RR 95%CI Yy P
7d DIRHEFET 9(14.06) 8(3.94) 2326 1.126~4.805 5.315 0.021
BRIk / FFFE 2(3.13) 5(2.46)
i 0(0) 2(0.99)
5 MACE 3% 11(14.06) 15(7.39)
MNAPE DREEIET: 10(15.63) 12(591) 1.655 0.874~3.135 2352 0.125
HRU sk, / £55E 2(3.13) 9(4.43)
i 0(o0) 2(0.99)
M MACE 244 12(18.75) 23(11.33)
6TAW  OIREFET 15(23.43) 17(8.37) 1370 0.866~2.167 1733 0.188
HEONEL /5T 3(4.69) 22(10.84)
Brp 1(1.56) 5(2.46)
& MACE 544 19(29.69 ) 44(21.67)
15K IR 17(26.56) 24(11.65) 1.344 0.925~1.953 2.256 0.133
BRIk / AFFE 7(10.94) 28(13.79)
R 1(1.56) 7(3.45)
B MACE &4 25(39.06) 59(29.06)
B GeHAELL J1 R R A TE 19(29.69) 36(17.73) 1.674 1.027~3.737 4251 0.039
FEBEH B34 Y7 AR S i 34 6(9.38) 25(1232) 0.761 0.327~1.773 0.410 0.552

H:MACE: FERR LS

2 41 MACE 43¢ thgiil B, & 3H-EE B AR A STE-
MI BELEOHIUEIESS 7 d WH MACE BH 4R BERT
EHEAL, ERAHITHEE X (P<0.05), [FHHEE 4 M 5E
HIELWAESLE 1 MA 6 A 1 £HH MACE B RER
WM TFEREAM, (2 AEFTLHER L (P0.05),
LE B B A R E H MUAE R STEMI 835760 IS
7 d &4 MACE FH4 0 R H R (RR=2.326,95%CI=1.26~
4.805,P<0.05) , WL S,

BENTEEIMEX, BEASMEK 10 gL, BiES
BICT RN 137% , 3+ K AE KA RN 89%7, Xt
T—RARN T, HEHERK 4 gL, BE LR
RS HEAN 5091, BT BoR , ABAK TSk
DUEFE R R EAENE- RN ER, AEAS
FEAK 5 /L, S PE.O UESE A & A KRS 38 i 1.61 6%,
HARZ RS, AT — B UESL M3 A
BEHEAE STEMI B & MR RIMEX, A
X PEAE STEMI BB & B BUS F e RMHE.,

i AT R TR L, B R BLA I
IR 2R 1 IMLAE A9 STEMI 8 34 B K, 14 3 95 $

3 i i

HEHERHFEAE SR, B ME & &5

ZHEA, R T AR LRKBREEENSS5Y R
BHsh, BEA R LA HEBE NS E R
SFEEYRY, AURRY, IFAEGKF S ELE

1%, B ZAERE A MLAE B E FA 5 &I STEMI, X
AR SZEANERD VEFRROAEAR X, FHR
HEBR 45 A B 2500 M08 B K 18 1 17 3 5 B AR
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AP RERREE, AR AN, L RES M
BB A SO A SR Y IXURS B8 4, AR B SR
K, SIEHEAGML, AFEE R MAER) STEMI &
F et L AR B (28.13% vs. 19.21%) 1B 2 44
HERER MR IKRBIGH2EE L (P=0.150) X R85
AR RHEABRMNEDE R, BAEPRIEE N A
BHS5IMAE(JtHE LDL-C) M Z A A & B Y Bk
R AR E B, T STEMI B KE A MEEH
B 1 BE 7K F- (TG . TC .LDL-C) BA BAK T %t B4 | 3X Al
5 ABAKFRRER IR A& RAE X, T
JEE RSB EESIFOEAEREEIR

ABUGEA RN, A, FHRIE L 2 E R S e E

SHEPmAEKERERAEEZ M THEKE, X5
LR E AL LB LA I RH B B4R 8 3 A 3¢, M5 Rk
TR P B, itk 4 AR 38K T 5 8 R R T 4 ]
WR B HRIHFE, (8 B35 A9 MRS KRR, A8 5T
W RHEFEE A MAE R STEMI B35 A Beht i &
Bk, OO EREEETEREAH, XTS5 HA
HAGEMPBRER K, [F B &R 2 A BB 8] 1 2E
KA T Bt — 25 0 AR , BT A — R LA
Lot 38 E/E M VEAS STEMI B & 48R B 5 iR
Z__IISJO

{REE B MLAE 5 et Bk 2R 26 VA OC , B 57 R 3L
AHREHIMFER STEMI £+ 3 X MEREA
LB B T3 AL, T EANE BTt — S 5E
¥ A& B 5d.00% 8 & JE kR SYNTAX ¥4
EfAEx, MK AEEBK, SYNTAX P48,
BE MR IR R R A2 EREY, 1At
WA B 3T IR E B H AE 2O JURESE B 35 PCT R
BRERZEMMEREED, BiiEmprac
IEEHEEAE —ERHTEAIER, sE & S
FEHEREEMER, EENMIAAARENE, WE
DR BB BRI BTE A BB, XHEO
REEMS , PR /M MUBER
AOIERER R LAY BERER, AEH
BB 38 A 1 ) PR YR /AR Y P BB Y A R, R /0 I
/MR EREE RED, s, A AR RT LAE i nE
RPN I E R RIS PR BB R W
Rz RS RN R K B R P E R,

EAMRERNA ,KEEMIES B EW NS0

R A MFET- R 42 ARBFEXT STEMI M T
a8 s, K A MLAE S B &1 STEMI B &
MIFET- 3 MACE S4B R EF  Kaplan-Meier 4
TR BR R G IHEE B MAE A STEMI & 1 4
AR BAR T R, UL 3R A& AKX
STEMI &E WHBUEA W, BXHE TG MR,
AFRERET ZATREMBEREEEMKAE
/KRS STEMI B E MBS A, 3% 5 Oduncu
LR SR —B, R B & A XT STEMI B F 8
?ﬁFﬁ/ﬂﬂTﬁEﬁfﬁ?ﬁéﬁu%B@ﬁmﬁﬁéﬁm
il , T XAy R — 2R,

% AR R A MAETE STEMI B & AR
B, 3% 8 T LU Bk STEMI 2835 7 ko A 1 ™
ERE, BTGB E RS DR TR M
IEH MACE B4 AAREHEME , KE A MLAERE
STEMI B& B HMy ERER, AEASEME
R BFFFER VI N FEBR R, I PR _E LT Il 3% B
EHEMAR, BARPHAIRE A EX ORI 2R
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