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Predictors of Mortality in Acute Myocardial Infarction Patients with Cardiogenic
Shock Who Underwent Percutaneous Coronary Intervention with
the Aid of an Intra-Aortic Balloon Pump

Jeong Hun Kim', Myung Ho Jeong™, Jin Su Chai', Jung Ae Rhee', In Soo Kim, Ok Ja Choi,
Eun Jeong Kim, Doo Sun Sim, Young Joon Hong, Ju Han Kim, Young Keun Ahn,
Jeong Gwan Cho, Jong Chun Park and Jung Chaee Kang

The Heart Center of Chonnam National University Hospitdl,
'Department of Public Health, Chonnam National University Graduate School, Gwangju, Korea

Despite recent advances in the treatment of acute myocardial infarction (AMI), the mortality of AMI patients
with cardiogenic shock remains high, especially in those who fail to receive adequate coronary
revascularization. Even though it is reported that coronary revascularization with an intra-aortic balloon pump
(IABP) support improves survival, such patients are still at high risk of early mortality. Therefore, the present
study aimed to discover predictors of death in AMI patients with cardiogenic shock undergoing percutaneous
coronary intervention (PCI) with the aid of an IABP. Of AMI patients presenting with cardiogenic shock between
June 2005 and September 2007, 51 patients (67.4+9.9 years of age, 30 males) who underwent PCI with
IABP support were grouped into in-hospital survivors and non-survivors and were compared for clinical,
laboratory, echocardiographic, and coronary angiographic characteristics. The overall in-hospital mortality rate
of the study patients was 52.9%. There were no statistically significant differences between the two groups
in the indices of baseline clinical characteristics, laboratory findings, echocardiographic findings, and coronary
angiographic findings. Non-survivors received more mechanical ventilation (25 vs. 15, p=0.009), the duration
of stay in the coronary care unit was shorter in the non-survivors (3.6+2.9 vs. 9.0+6.7 days, p=0.001), and
systolic blood pressure was lower in non-survivors (75.6+57.2 vs. 105.3+44.5 mmHg, p=0.045). Multivariate
regression analysis for predictors of in-hospital mortality demonstrated that diabetes mellitus (OR: 6.51, 1.225
~34.632 95% Cl: p=0.028) was significantly associated with in-hospital death. In AMI patients with cardiogenic
shock who underwent PCI with IABP support, diabetes mellitus was a significant predictor of mortality.
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A9, vol, 992, A5 A BAY 5 YA 54
9 gdskd AALAZA(maximum troponin I, creatinine,

high sensitivity C-reactive protein, N-terminal pro-brain
natriuretic peptide) S FARIGOH, A2SIHEE o] &3t
HAH TEE, 193 e £9e A0oE Hue
B, Bu 8o 9], s Agke] MY, e FA
% A%o] Thrombolysis In Myocardial Infarction (TIMI)
flow, 1F¥EF719] AH 2 T8 AA7IZE & FALS}
Aok AIE MFEE S 3 T Y EFAZH(symptom
to door time), WY =2 & FAAES B3 IANF
A)ZF(door to balloon time), 24 ¥ & ZAA &L &3
AR 7H%E AlZHsymptom to balloon time)S FAFS}I T

i A Al AETH AP R o] HluskS

o AFERE ARAE, 13 S 29§ 2 999
9

EAA2]= SPSS for Windows 12.0 (Statistical Pack-
age for the Social Sciences, SPSS INC. USA)S o] &3}
Ak 959 Wt FEREEEA S FURE,
AEY wge NE 2 (%) 2 7Esiith ddhlas =
Y t-test, Chi-square test®} Mann-Whitney testZ A|3j3}
a1, thi#k 3)AEA (multivariate logistic regression analy-
sis) & Eoto] AP oS JAAE H7RIAaL, SAISHA o
TFL p<0.052 3T

2 1
1. d4H 54

g BAETE A8 6742994, F: o=30:21)E
519o|ar 2799 3RH(H T AE 68.3+11.34], P : o=
AAAN7F = AbgstRa 2478 ¢] 34} (66.3+8.1

= ATt AU AFEELS 52.9%%

oh A8 REE STEE 4% 4274% 459(88.2%),
ST#

[e)
v A27AF 69 (11.8%) = UERoH, 913
1A= 1 274(55.1%), =8 204 (41.7%), 1A EZ
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14(2.4%), FA8 19¢](37.3%) 2 18te] ¥lwrl =9

ok A8 AFAEY] BAY 104)(19.6%), 718A] AFHe

B AFTE 40¢0(78.4%), B FIAE ALdLFe

6.2+5.7UZA Be Aol SlojA 7HA] S T3 <

TEFo] YR WA 7] AA £57] EkS H
=

89.6+53.3 mmHgE Rglow, 24 13 & W9

763.9%, 319+593.1%, 693.9+1038. 7To]oic}
4 AzotEd > 1.4 mmg/dL)° 16 (31.4%) = L]—ﬂ-
T el 71 A B3 e EFARET 159, A

Table 1, Baseline clinical characteristics

Ol:l

mi?& e,

b 254, p=0.009), AL A<
, AP 3.6+2.99
oHAJZF 105.3+44.5 mmHg,

LF(ET 9.046.7
» p=0.001), WA 27] A4 5571
AP 5.6+ 572

mmHg, p=0.045)¢l] SlojA TATH froldt zlolg B
LA, yol, e, f13Qat Sl leiMe Aols
Holx] okgkth(Table 1).

2. AAA A

el A A

- o
MxZul: AA

ol AA}ol| A high sensitivity C-reactive

protein, N-terminal pro-brain natriuretic peptide, maximum

troponin I, creatinine2 &

T ol frelg AtelE HolA|

Variables Survivors (n=24) Non-survivors (n=27) Total (n=51) p value
Gender (%) 0,947
Male 4 (58.3) 16 (59.3) 30 (58.8)
Female 0 (41.7) 11 (40.7) 21 (41.2)
Age (years) 66 3+8.1 68.3+113 67.3+99 0485
Clinical diagnosis (%) 0.878
STEMI 21 (87.5) 24 (88.9) 45 (88.2)
NSTEMI 3 (12.5) 3 (11.1) 6 (11.8)
Risk factors (%)
Hypertension 11 (47.8) 16 (61.5) 27 (65.1) 0.336
Diabetes mellitus 7 (30.4) 13 (62,0 20 (41.7) 0.130
Hyperlipidemia 0 (0) 142 1@ 4) 0.381
Current smoking 9 (37.5) 10 (37.0) 19 (37.3) 0,973
History of IHD (%) 7 (29.2) 3 (11.1) 10 (19.6) 0.105
Use of mechanical ventilation (%) 15 (62.5) 25 (92.6) 40 (78.4) 0.009
Duration of CCU stay (days) 90+6.7 36+29 62+57 0.001
Systolic blood pressure (mmHg) 1053+445 756+572 896+533 0,045
Renal insufficiency (%) 5 (20.8) 11 (40.7) 16 (31.4) 0.126
Symptom to door time (minutes) 304 1+305.7 437.0+10154 3745+7639 0,541
Door to balloon time (minutes) 241943313 388.48+754.3 31954593 1 0.384
Symptom to balloon time (minutes) 546.0+4409 8254+13656 693.9+1038.7 0.343

STEMI, ST-elevation myocardial infarction; NSTEMI, non ST-elevation myocardial infarction; History of IHD, history of ischemic heart disease;
CCU, coronary care unit; *Renal insufficiency defined as baseline serum creatinine level >1.4 mg/dL,

Table 2, Laboratory findings and left ventricular function

Variables Survivors (n=24) Non-survivors (n=27) Total (n=51) p value
hs-CRP (mg/dL) 6.9 (7.0) 35 (132 57 8.2 0.664
NT-proBNP (pg/mL) 26420 (13066.3) 1894.0 (6847.0) 2201.0 (9922.0) 0.406
Creatinine (mg/dL) 13+06 17+15 15+12 0167
Maximum Tnl (ng/mL) 80.5 (126.8) 848 (114.5) 81.8 (56.6) 0.664
CIN (%) 9 (37.5) 11 (65.0) 20 (45.5) 0.246
LVEF (%) 436+116 455+134 443+122 0.652

hs-CRP, high sensitivity C-reactive protein; NT-proBNP, N-terminal pro-brain natriuretic peptide; Tnl, troponin I;
nephropathy; LVEF, left ventricular ejection fraction; Data were expressed as median (interquartile range), comparisons of variables were tested
by means of Mann-Whitney U test; *Contrast induced nephropathy defined as an absolute increase in serum creatinine level >05 mg/dL

within the 72-hour period after angioplasty,

CIN, contrast induced
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B A2k olgd A0 PHEE T 2 0 fold

3. #YsY =Yg 24

g o] 3490(66.7%) oA LAFA WEEH TAlEol
[FolAlon), BB 2 2R B BUEE
A 11.8%, ZHASFYA] 43.1%, FH3AXA 19.6%, B4
S 25.5%), WeH Aol We(GLdEH 29.4%, &
% 70.6%), American College of Cardiology/American
Heart Association classificationol] 2]+ ¥ g E7Fo
A A, B18 27.5%, B2, C8 72.5%=2A FAs}4A] H
DEw A8 a7 Hede) Wl wank AE
TIMI flow 0= 60.8%, A& & TIMI 3= 84.3%E HS
o a3t e 28 o83 Ale $ ESelA
SATH frolg ztelg ®olA] dth(Table 3).
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Table 3, Coronary angiographic findings

HU Al EXL
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P 519 F 27424 52.9%0]%1,
= 85%2 71 mokow, ute| oy
o o) Aol BAE 2 9RE @
5] A (multivariate logistic regression
analysis) o] A F="(OR: 6.51, 1.225~34.632 95% CIL:
g AV 45 ARG THTable 4).

Variables (%) Survivors (n=24) Non-survivors (n=27) Total (n=51) p value
Primary PCI 16 (66.7) 18 (66.7) 34 (66.7) 1.000
Successful PCI 21 (87.5) 22 (815) 43 (84.3) 0.555
Infarct-related artery

LM 2 (8.3 4 (14.8) 6 (11.8) 0.473
LAD 9 (37.5) 13 (48.1) 22 (43.1) 0.443
LCX 7 (29.2) 3 (11.1) 10 (19.6) 0.105
RCA 6 (25.0) 7 (259 13 (25.5) 0.940
Numbers of involved artery 0.971
Single vessel 7 (29.2) 8 (29.6 15 (29.4)
Multivessel 17 (70.8) 19 (70.4) 36 (70.6)
ACC/AHA classification
Complex lesion (B2, C) 18 (75.0) 19 (70.4) 37 (72.5) 0.712
TIMI flow before PCI

TIMI O 13 (54.2) 18 (66.7) 31 (60.8) 0.361

TIMI 1 142 2 (74) 3 (69 0.623

TIMI 2 9 (37.5) 4 (14.8) 13 (25.5) 0.064

TIMI 3 142 3 (11.1) 4 (7.8) 0.357
TIMI flow after PCI

TIMI O 2 (8.3 13.7) 3 (9 0.483

TIMI 1 0 (0) 0 (0) 0 (0) 1,000

TIMI 2 142 4 (14.8) 5 (9.8 0.202

TIMI 3 21 (87.5) 22 (815) 43 (84 .3) 0.555
Complication

Major bleeding 0 (0) 2 (74) 2 (39 0174
Cerebrovascular accident 0 (0) 13.7) 1(2.0) 0.341
Ventricular arrhythmias 8 (33.3) 10 (37.0) 18 (35.3) 0,782

Atrioventricular block 5 (20.9) 6 (22.2) 11 (21.6) 0.904

PCI, percutaneous coronary intervention; LM, left main coronary artery; LAD, left anterior descending coronary artery; LCX, left circumflex
coronary artery; RCA, right coronary artery; ACC/AHA, American College of Cardiology/American Heart Association; TIMI, Thrombolysis In

Myocardial Infarction
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Table 4, Multivariate logistic regression analysis for predictive factors
of hospital mortality

Variables OR 95% Cl p value
Diabetes mellitus 6.51 1225~34632 0,028
Systolic blood pressure 0,99 0972~1003 0107
Use of mechanical ventilaton 5,83 0.509~66.702 0,156
Renal insufficiency* 294 0489~17640 0239
History of IHD 037 0053~2606 0318
CINT 228 0450~11506 0320
Infarct-related artery (LCX) 040 0018~8723 0559

OR, odds ratio; Cl, confidence interval; History of IHD, history of
ischemic heart disease; CIN, contrast induced nephropathy; LCX,
left circumflex coronary artery; *Renal insufficiency defined as
baseline serum creatinine level >1.4 mg/dL; TContrast induced
nephropathy defined as an absolute increase in serum creatinine
level >0.5 mg/dL within the 72-hour period after angioplasty.
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