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Long-term prognosis analysis of 3 526 patients with acute myocardial infarction
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[ Abstract ] Objective To investigate the influencing factors of long-term mortality in patients with acute
myocardial infarction (AMI). Methods The data of AMI patients hospitalized in Department of Cardiovasology of The
First Affiliated Hospital of Naval Medical University (Second Military Medical University) from Jan. 2007 to Dec. 2018
were collected. The patients who survived in the hospital were followed up, and the influencing factors and their predictive
value for long-term mortality were analyzed by Cox survival analysis and receiver operating characteristic (ROC) curve.
Results A total of 4 868 patients with AMI were included, of which 261 died in hospital and 1 081 were lost to follow-
up. A total of 3 526 patients were followed up. Advanced age, diabetes mellitus, smoking, and elevated serum creatinine,
lipoprotein(a) and troponin were independent risk factors for long-term mortality in AMI patients. For every 1-year increase in
the age of onset, the risk of long-term mortality increased by 7.5% (hazard ratio [HR] =1.075, 95% confidence interval [ C/]
1.064-1.086, P<<0.001). The long-term mortality risk of smokers with AMI was 1.261 times that of non-smokers (HR=
1.261, 95% CI 1.023-1.555, P<<0.05). The long-term mortality risk of diabetes patients with AMI was 1.307 times that of
non-diabetes patients (HR=1.307, 95% CI 1.073-1.592, P<<0.01). Primary percutaneous coronary intervention (PCI) or
elective PCI, use of statins, use of B-blockers, and elevated hematocrit were protective factors for long-term mortality. The
risk of long-term mortality in patients treated with primary PCI or elective PCI was reduced by 46.9% and 54.8%, respectively
(HR=0.531, 95% CI 0.398-0.707, P<<0.001; HR=0.452, 95% CI 0.353-0.580, P<<0.001), reduced by 39.2% in patients
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treated with statins (HR=0.608, 95% CI 0.408-0.906, P<<0.05), and reduced by 17.7% in patients treated with -blockers
(HR=0.823, 95% CI 0.678-0.998, P<<0.05). ROC curve analysis results showed that except for age (area under curve [AUC | =
0.773), the predictive value of serum creatinine, lipoprotein(a), hematocrit, and troponin for long-term mortality was relatively
low in AMI patients (AUC=0.636, 0.564, 0.667, and 0.524). Conclusion Primary PCI or elective PCI and use of statins or

B-blockers can improve the long-term prognosis of patients with AMI, while advanced age, diabetes mellitus, and smoking

may increase the risk of long-term mortality.
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Tab 1 Comparison of follow-up survival among AMI patients of different ages

n (%)
Mortality <65 years N=1 857 =65 years N=1 669 % value P value
1-year mortality 24 (1.3) 94 (5.6) 51.179 <<0.001
3-year mortality 58 (3.1) 269 (16.1) 176.393 <0.001
S-year mortality 80 (4.3) 350 (21.0) 226.730 <<0.001
10-year mortality 97 (5.2) 401 (24.0) 256.221 <0.001
Total mortality 100 (5.4) 414 (24.8) 266.221 <0.001

AMI: Acute myocardial infarction.
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Tab 2 Comparison of follow-up survival and medication use between male and female AMI patients

% (n/N)

Index Male Female 2 value P value
1-year mortality 2.9 (80/2 769) 5.0 (38/757) 8.344 0.004
3-year mortality 7.9 (218/2769) 14.4 (109/757) 30.091 <<0.001
S-year mortality 10.4 (288/2 769) 18.8 (142/757) 38.777 <0.001
10-year mortality 12.2/(337/2 769) 21.3 (161/757) 40.568 <0.001
Total mortality 12.7 (351/2 769) 21.5(163/757) 37.445 <0.001
Use of anti-platelet drugs 95.9 (2 320/2 418) 97.0 (576/594) 1.347 0.246
Use of statins 90.7 (2 192/2 418) 91.4 (543/594) 0.330 0.565
Use of ACEI/ARB 61.3 (1482/2 418) 65.7 (390/594) 3.865 0.049
Use of B-blockers 65.9 (1 593/2 418) 67.0 (398/594) 0.268 0.605

AMI: Acute myocardial infarction; ACEI/ARB: Angiotensin-converting enzyme inhibitor/angiotensin Il receptor blocker.
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Tab 3 Comparison of follow-up survival and medication use between STEMI and NSTEMI patients

Index

STEMI patients

1-year mortality
3-year mortality
5-year mortality

10-year mortality

Total mortality

Use of anti-platelet drugs

Use of statins

Use of ACEI/ARB
Use of B-blockers

3.3 (71/2 175)

9.2 (200/2 175)
11.8 (256/2 175)
13.8 (301/2 175)
14.4 (314/2 175)
95.7 (1 781/1 861)
90.1 (1 677/1 861)
61.4 (1 142/1 861)
66.6 (1 239/1 861)

% (n/N)

NSTEMI patients % value P value

3.5(47/1351) 0.119 0.731

9.4 (127/1 351) 0.042 0.838
12.9 (174/1 351) 0.958 0.328
14.6 (197/1 351) 0.379 0.538

14.8 (200/1 351) 0.090 0.764
96.9 (1 115/1 151) 2.634 0.105
91.9 (1 058/1 151) 2.781 0.095
63.4 (730/1 151) 1.281 0.258
65.3 (752/1 151) 0.490 0.484

STEMI: ST-segment elevation myocardial infarction; NSTEMI: Non-ST-segment elevation myocardial infarction; ACEI/ARB:

Angiotensin-converting enzyme inhibitor/angiotensin Il receptor blocker.

BRI AT AMI B MBS L R AR LS

Tab 4 Comparison of follow-up survival and medication use among AMI patients with different in-hospital treatments

Index

Non-PCI

Primary PCI

1-year mortality
3-year mortality
S5-year mortality
10-year mortality
Total mortality

Use of antiplatelet drugs

Use of statins

Use of ACEI/ARB

Use of B-blockers

12.3 (34/276)
31.9 (88/276)
41.3 (114/276)
44.6 (123/276)
45.3 (125/276)
93.4 (141/151)
86.8 (131/151)
51.0 (77/151)
49.7 (75/151)

2.5 (29/1 139)
7.2 (82/1 139)
9.6 (109/1 139)

11.3 (129/1 139)

11.9 (136/1 139)

96.5 (968/1 003)

92.5 (928/1 003)

61.6 (618/1 003)

68.2 (684/1 003)

% (n/N)

Elective PCI 2 value P value
2.6 (55/2 111) 74.532 <0.001
7.4 (157/2 111) 181.984 <0.001
9.8 (207/2 111) 236.993 <0.001
11.7 (246/2 111) 228.847 <0.001
12.0 (253/2 111) 226.822 <<0.001
96.2 (1 787/1 858) 3.491 0.175
90.2 (1 676/1 858) 7.311 0.026
63.3 (1 177/1 858) 9.245 0.010
66.3 (1 232/1 858) 20.195 <<0.001

AMI: Acute myocardial infarction; PCI: Percutaneous coronary intervention; ACEI/ARB: Angiotensin-converting enzyme

inhibitor/angiotensin I receptor blocker.

x5 BRAAREBTAR STEMI BERFEHEEER LR

Tab 5 Comparison of follow-up survival of STEMI patients with different in-hospital treatments

n (%)
Mortality Primary PCI N=1 027 Elective PCI N=1 015 % value P value
1-year mortality 26 (2.5) 27 (2.7) 0.033 0.885
3-year mortality 74 (7.2) 79 (7.8) 0.246 0.620
5-year mortality 96 (9.3) 103 (10.1) 0.372 0.542
10-year mortality 113 (11.0) 125 (12.3) 0.854 0.355
Total mortality 120 (11.7) 130 (12.8) 0.600 0.439

STEMI: ST-segment elevation myocardial infarction; PCI: Percutaneous coronary intervention.
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Tab 6 Influencing factor analysis of long-term mortality in AMI patients

Logistic regression analysis Cox survival analysis

Index OR (95% CI) P value HR (95% CI) P value
Age 1.094 (1.084, 1.015) <0.001 1.075 (1.064, 1.086) <0.001
Diabetes mellitus 1.490 (1.222, 1.817) <0.001 1.307 (1.073, 1.592) 0.006
Smoking 0.649 (0.533, 0.789) <<0.001 1.261 (1.023, 1.555) 0.021
Primary PCI 0.164 (0.122, 0.220) <0.001 0.531(0.398, 0.707) <0.001
Elective PCI 0.164 (0.125, 0.216) <0.001 0.452 (0.353, 0.580) <0.001
Use of statins 0.250 (0.162, 0.386) <0.001 0.608 (0.408, 0.906) 0.014
Use of B-blockers 0.559 (0.463, 0.675) <0.001 0.823 (0.678, 0.998) 0.037
Hematocrit 0.900 (0.885, 0.915) <0.001 0.981 (0.964, 0.998) 0.024
Serum creatinine 1.003 (1.002, 1.003) <0.001 1.002 (1.001, 1.003) <0.001
Lipoprotein(a) 1.007 (1.004, 1.010) <0.001 1.004 (1.001, 1.007) 0.017
Troponin 1.003 (1.000, 1.006) 0.052 1.002 (1.000, 1.004) 0.014
Urea 1.114 (1.090, 1.139) <0.001
Female 1.890 (1.538, 2.324) <0.001
Hypertension 1.638 (1.341, 2.000) <<0.001
Dyslipidemia 0.509 (0.419, 0.618) <0.001
Premature ventricular beat 1.744 (1.170, 2.600) <<0.001
Atrial fibrillation 2.496 (1.798, 3.463) <0.001
Hemoglobin 0.971 (0.967, 0.976) <0.001
Brain natriuretic peptide 1.000 (1.000, 1.001) <<0.001

AMI: Acute myocardial infarction; PCI: Percutaneous coronary intervention; OR: Odds ratio; CI: Confidence interval; HR:

Hazard ratio.
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Fig1 ROC curve analysis of predictive factors for long-term mortality in AMI patients
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A: Age; B: Serum creatinine; C: Lipoprotein(a); D: Troponin; E: Hematocrit. AMI: Acute myocardial infarction; ROC: Receiver

operating characteristic; AUC: Area under curve.
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Fig 2 Survival curve analysis of predictive factors for long-term mortality in AMI patients
A: Age; B: Troponin; C: Lipoprotein(a); D: Serum creatinine; E: Hematocrit. AMI: Acute myocardial infarction.
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NSTEMI £ 35 & 9 B 155 AR AT 082, I O R
Ko, Rt Ee NAET- AL T STEMI Hi 3 (H
J& NSTEMI B SRR, BIFm . BEIR
i IR 5 AE SRR A 2, X BT N2 73
NSTEMI & # 50 T KUK FHis ' . WA AMI
FRFEBCT R TN P 2%, B[ 9 Steele %5 BESE
BI, AR STEMI B35 3 AR AU T 3B W Al
P T 35%. HhEEM—W R, 5O
P, MR AMI SR 5 AF 32 200 1A S 1R 1S
12.5%, CURPEREFESE N 19% > L AHFFELE R T
N, W A AMI G 328 30 58 T UG S AN I AR 2
1Y 1.261 45, X e 4f B8 3 B MR AN U2 AMI Y
JEEER R, mHE M T AMI B B AT
U . BEAEBFSE R, B e E &4 AML G, 7E
AV BE DT T EPE T AT, Chen %51
WFIE T A FF 05 PR 0 B AE AMI 8 & 10 S IR 9%
1Y HE AMIR 5 1) 1 ARSE T2, R IA IF IR
g 114 HSE AMI AR 35 1 AE B8 T2 R 48 im0 91% (&
MIMIC- M BAF ) 5% 162% (& N CIN BRI ) o A
WFgE el AEws . YR, PCIIRYTY . 24WiA) T 4N
5, WEIRE R R AMI G IR T KUK 2 T8
BEIRI AMI B 1 1.307 £,
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AMI KJit, PCLIRYT REW 5 2ics B T,
BE N AAT PCLYAYT W R I IS TR 2352 PCLIA
JEEE I 2.0 51 0 ARBEIE, RAT PCLIAITIY
AMI B EBEDT 1. 3. 5. 10 4FSET- R HEIE TR
W T2 PCHIRIT IR . X R PCIIRITAMYU
RERICE AMI B W RS, i ELREIE s B E 1Y
T AEFERR . STEMI J& AMI 5 )™ 5 [ — Fh 28,
KBt ARG EAEAEAH OC B k& STEMI B3 TS
MAFRCHEE. (2P ST BHAE ALO WURESES Al
IRIT TR (2019) ) XF & %5 12 h (N[ STEMI &
W28 PCLIGITAE ] T A ZeHERE" . ARBF5EHh,
2 PCHIGYTHY STEMI R FBEDT 1. 3. 5.
10 4FFET RN RS TR 22 7 R4+ = . "l EE
JREA: (1) RUTAEEZ, TR E 2
JER, RO ERR R, RER TR
23.5% (1081/4 607) . (2) ARWFFELT R4t
T2, Mz PCl EE Pk AMI B GO IURESE |
O I FEE | FEAEAE O AT R TS -

£ AMI Z593R7 J5 T, AT 225 % F 2y,
DL A AR ARG 5% B2 i 2 14 IE T WK . R B L D
FhfkoR e bt B Y. BETERFITIESE, AMI
Je T 225 0I5 97 RE RS RFEARAE T . FEAEAE K
TR 32 F A A AU, PR R A 1 T g R A1
1 mmol/L, AxPRAET AL 10% "' . ABF5e4E 5
T, 5AM MR AMI EEHIE,
T2 254 0 AMI R ET - UK BRI ( HR=
0.608, 95% CI 0.408~0.906, P<<0.05) . AMI
H R B 2 A BEL R0 A AT i /N0 U BE T
AN AN =1 I K7 (1R S D =
AR, O UVREBE S I AE T B 52 (AR B #5715 Sk
QR R FM, IR AT MU 7
EN I REE T S N ) N E R T DY A
AMI [ 35 1 28 9150 72 WU ( HR=0.823, 95% CI
0.678~0.998, P<<0.05) . {H/ZAWIF5E AR % BH,
AMI 5T B 2 URBH A Al R I A AR R, X
PR T AMI R, TERAESERIEEOLT, IR
BRI S AT REZE T B 32 AR AT -

Cox [FIHAMHT BN, mols . WRIR. B8R 2 i
WUEF . BREE T a. WIS EE e 2 AMI R 015t
T-RYAST fa s R, 1B N 202 PCL ek £ 8 PCLYR
RN KN i 7/ Y s g N 5 N 1 R
ThE = AMI RS SR T- R R &, Hoh &k

WA . MALEF. IR a. MATME A, NUASE
FR ARy AMIEF I IFE TRk R R, 4
BHERFR=70 2 . M WLEF=96 pmol/L. JIf &
Ma=23 mg/L. L4 L 25<37.7% S NS & =
3.9 ng/mL B IASE T KB THi, (HERAEEYSE, 1L
B, TR a. MANMELZS . JWUES 8 P 0 00041 {5
Pk (AUCE<0.7)

ARWFTEAFAELA T AR . (1) Sy srrs [l
WF9E, T IGIR TR TEEE, EHE e, (R,
FiGsd. RFmersEr . RFmEFSE, (2) &
VIR, ERES R Re A fr. (3) Rgitid
HHZ AMLJE IR, AU B 5 AMIT R
N (R AR 10 61 T 3T

ZE TR, BT AR ST AH G A R PRI AMI
BH I RN EE TR, BRIz oh, 67 EHE
BAEZGYNGYT . PURAERIER R FFE R, X
7 B m KR 55 N AR 85 ), ANCE R IF A 5
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7y =1 2 S NS 2800) L O e <l e s A Dok N1
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