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Impacts of Diastolic Function on Clinical Outcomes in Young Patients
with Acute Myocardial Infarction

Eun Young Cho'"?, Myung Ho Jeong]’z, Hyun Ju Yoon'?, Yong Cheol Kim"?, Seok-Joon Sohn’, Min Chul Kim"?, Doo Sun Sim"*,
Young Joon Hong'?, Ju Han Kim"?, Youngkeun Ahn'?, Jae Young Cho'?, Kye Hun Kim'?, and Jong Chun Park

'The Heart Center, Chonnam National University Hospital, Gwangju; The Heart Research Center Designated by Korea Ministry of
Health and Welfare, Gwangju;, 3Department of Preventive Medicine, Chonnam National University Medical School, Gwangju, Korea

Background/Aims: The impact of left ventricular (LV) diastolic function and filling pressure on clinical outcomes in young patients
with acute myocardial infarction (AMI) has been poorly studied. Therefore, the aim of this study was to investigate the impact of
LV diastolic function and LV filling pressure on major adverse cardiac events (MACEs) in young patients with AMI.

Methods: A total of 200 young patients (males < 45 year, females <55 year) with AMI were divided into two groups according to
the diastolic function; normal (n = 46, 39.5 & 5.3 years) versus abnormal (n = 154, 43.5 £ 5.1 years).

Results: Despite regional wall motion abnormalities, normal LV diastolic function was not uncommon in young AMI patients
(23.0%). During the 40 months of clinical follow-up, MACEs developed in 26 patients (13.0%); 14 re-percutaneous coronary inter-
vention (7.0%), 8 recurrent MI (4.0%), and 4 deaths (2.0%). MACEs did not differ between the normal and abnormal diastolic func-
tion group (13.6% vs. 10.9%, p = 0.810), but MACEs were significantly higher in the high LV filling pressure group than the nor-
mal LV filling pressure group (36.8% vs. 10.5%, p <0.001). On multivariate analysis, high LV filling pressure was an independent
predictor of MACEs (hazard ratio 3.022, 95% confidence interval 1.200-7.612, p = 0.019).

Conclusions: This study suggested that measurement of the LV filling pressure (E/e' ratio) would be useful in the risk stratification
of young patients with AMI. However, it would be necessary to monitor this category of patient more carefully.
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Keywords: Diastole; Myocardial infarction; Mortality

Received: 2017. 9. 27
Revised: 2017. 11. 13
Accepted: 2018. 1. 22

Correspondence to Myung Ho Jeong, M.D., Ph.D., FACC, FAHA, FESC, FSCAI, FAPSIC

The Heart Research Center Designated by Korea Ministry of Health and Welfare, Chonnam National University Hospital, 42 Jaebong-ro,
Dong-gu, Gwangju 61469, Korea

Tel: +82-62-220-6243, Fax: +82-62-228-7174, E-mail: myungho@chollian.net, mhjeong@chonnam.ac.kr

Copyright © 2018 The Korean Association of Internal Medicine
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/3.0/) which permits
unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



— Eun Young Cho, et al. Diastole and acute myocardial infarction —

x
Hu

ol}lf
1o
Al
X,
>,
ri
o,
~

A7} Z7kstol A4
A3k 1] B Aold e 34
ASe 1ol FASHs ThE 5L 74

ox
jakad
rH
o,
=
olN
r -
X
1o
52
S
X
_J:: 0_>f14
H1

o\

do o N lhomn o

o X
1
o,
S

i
ko
32
tlo
el

oL,

=
o

30,
i
o)
o
H
2
>,
W
2,
x
I
o
R
=2
>
)
2
2,
Am
o,
o

(90% 1A, EA21(90-95%), LA EH(35%) 50
210 X]'O]E]'[Z,?)]. Cho %[4].8_ 404] o)1) FLe &
Skx}7F oA Z7)0] R EE vk

=

b Hstol U APRES We Holl, 4

>~ N
o

rH
on

o

= o oox K
o

oN
o,
=
=
L
o

H o
ro,
a4
o

B
3
>
i
o
OiL
Kol
o
T
o &
=
Y
o
o
T ﬂ
n;z o
%
3=
2 r£ -~
o O
ox R
L o
2

B
_O|L
2
o)
N
oS
X
Pk

>,
=
-IN
b
>
ol
>
=
Ry
1o
_);l_n(
)
il
s
i)
B
> 50
32
glo
filo
WL
=
=)
T
-

i)
e
)
ot
Yy o
~{
i
flo
Y
rlo
zjl
>

>,
I
o,

S

olN

I

fo

o

i)

ol [
N
X
H1

O
o,

tlo o rlo
>
>
[
o

K
i}
ol mOT’lV

()
Mo @ W odd yo oo ooy

O

00

oF

K

[0

‘1 \

o

2

]

My £

o
H
Ir
> 2
-
Ir
jaks
o ©
=
lo
il
=
4o T
5
I}
=
TV
v 4
=

rH
on T
>
IN
1o
BN
N
e
£ oo
2
ot
il
2
il
jubal 4 30,

go
=)
m
)
rir
N
o
o
Horlr

2 L
>
o,

N
)
)
oftt
iy
o
)
[¢]
o
o
Jjm
T
z
O]
rr &
r% i
5 oo
= W O
> 9
r
I fE
[*]
o

>,
i
>
° o%’, ML e

N
o
_?L
A
o>
¥ ol &
N o

r
ok
ffr
in)
oz [ M

>
ru
lo
H
B
T
i
2 j
NN o\
olr
ol
2
fr
>,
rd
o
o

_ﬁ
R

N
N
i
=
K=
|

>,
iw
o
I
r
rE
ofr ot
1o
{>
R
il
HL
e
>
©
e
T

o

off o ne
I3
rir

o
it
+
A
N
o}
2
2
>,
o
ol
ok
.=

f o
o>
it
o
5N
N

Fuike] A3t 2T ol FA ATHNZF T
ol 5o} Welo] girka W IEEH10-15]. Tet Fe AT
HAZ BApe] 2 o|gk 7] olet Bkl el ol Tk
@5 ulo)g Holt

adverse cardiac events, MACE) 2HAjof| tjslo] drotE 1%} 5}
it
At

AT Cha

20118 195¢ 2015 8€7FA] Korea Acute Myocardial
Infarction Registry-National Institute of Health (KAMIR-NIH)
o 55H A Foll #2 w4 AZBNS(E < 454, o
< ssahem Ay lol AT B} 24098 FollA
AT AT BAEUEAES A4 2d

QA 34 o] Elo] 14 715t B4 2009(H :
W10 o2 shalrh AESTALR 27
19k 71%50] AApel 461, 39.5 + 534} B

1547, 435 £ 5.1A) .2 BRI} S5% oY &

1A}

A
iy

Al

mguh AA(19E), H2H8F BAGEH)e] YA
TAEU S8R0l A e BAET), A B2,
QAFAE] A T, FFE ol (1),
AR A1), BHARAEE), G4 EAl0] GolatA
okel BAQHE A hAelAl Alelshec.

o7

I8

jabal
o

=
o

boks] S07d Jd AT AlRIeR WaAE
HO| g2} 7|5 HHE o] &sl3le16]. Hdrish
A1 9191319] 41S(CNUH 0549)% Efato] =
o] Bo|H FE T oloiAr

= = g4 AT dsto] A 48417t o]
ol General Electronics Vivid 7 (GE Vingmed Ultrasound,
Horten, Norway)¥} Vivid E92 ©o|-g&3slo] AAzSaAAE

ARSI AESTINE Fotel AU 25 715}
q

,%

i El
ot &
> e
1o

H
|



— e ets] A #1933 A A6 & T A 685 F 2018 —

FACH18].

B4 A2 MZ9] Aol troponin-I, T -2 creatine kin-
ase-myocardial band (CK-MB)%} 22 Al-a 49| A1) T
Fof thea L& 2AE Holk shu ol et 4o
st o@u 34 Ao sTes %M RER

O
o are AE Hael A AEA T
T4 9 950 gavt BEHL A9 SrH)

2 2 Afolol] 2] Lol A, Killip class, T4

£
AT AR Sefd 1Y, Py, IAEF, 715 5

2l glucose, high sensitive C-reactive protein,
N-terminal pro-B-type natriuretic peptide 5 942 EX1} A
of A ol AAFER GOt 293t F8 A%

AR
AFAE v ,Er@'—g,—}odq, /\].ukg ArAz oy 2A

TR0

o2

>,
ri
oM.

= ttest, chi-square testsS 1\] 3Y o]—OEh:]- 24 Eq_} Eel /;1 2]
AT T E o= QA= THHSF cox regression £4]-2 £
A] p-valueZ} 0.05 ©|gkol Q1AE-S ThHFF cox regression®]|
3E5F5lo] BA418}al hazard ratio (HR)2} 95% confidence inter-
val (CDE &7 A4S A& 242 Kaplan-Meier W
& olgslglon, WE RE pvaluer} 0.05 1]THY o 59
g Aor ZhEskt

Rl

9 ] dto] A
of u|slo] S-0l51A =9tA| ‘_]'(p 0023) TET} o)A A

32 & Abeloll ou] Y= Zpol= HolA] grglrt Killip
Class I o= oIt Apol & EAATHp < 0.001), T5T

A A HPEE O] Aol S nlashelrh A3lo] et =T Bolge Solgt Aol2 wolH] ekt
THTable 1).
Table 1. Baseline clinical characteristics
Normal (n = 46) Abnormal (n = 154) p-value

Age (years) 39.5+£53 43.5+52 0.002
Male 40 (87.0) 120 (77.9) 0.212
BMI (kg/m®) 2444325 24.1+£3.49 0.615
AC (cm) 85.7+9.37 86.8+9.32 0.498
SBP (mmHg) 123 +£24.1 121+£27.6 0.681
DBP (mmHg) 76 +17.1 76 £20.3 0.964
Smoking 20 (43.5) 98 (63.6) 0.055
Hypertension 19 (41.3) 74 (48.1) 0.501
Diabetes 10 (21.7) 62 (40.3) 0.023
Dyslipidemia 1(2.2) 18 (11.7) 0.081
Family history 2(4.3) 11(7.1) 0.736
Killip class > 1I 15 (32.6) 37 (24.0) <0.001

Values are presented as mean =+ standard deviation or number (%).

BMI, body mass index; AC, abdominal circumference; SBP, systolic blood pressure; DBP, diastolic blood pressure.
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Table 2. Baseline laboratory findings
Normal (n = 46) Abnormal (n =154) p-value
Glucose (mg/dL) 159+72.2 178 +93.4 0.196
Creatine (mg/dL) 0.9+0.87 1.2+1.64 0.099
CK (UL) 370.8 +82.5 664.2 +£106.7 0.031
CK-MB (U/L) 66.9+12.5 59.5+6.9 0.688
Troponin I (ng/dL) 314=+11.6 354+4.82 0.716
Total cholesterol (mg/dL) 1653 +46.4 173.0 £44.8 0.003
Triglyceride (mg/dL) 115.1+34.2 104.9 +54.7 0.066
HDL cholesterol (mg/dL) 41.0+12.5 423+12.2 0.551
LDL cholesterol (mg/dL) 99.2+£36.7 111.6+41.2 0.080
Hs CRP (mg/dL) 0.96 +0.31 1.31+£0.36 0.621
NT pro-BNP (pg/mL) 21,411.4+14,465.7 8917.1+2,591.1 0.403
HbA1C (%) 6.47+1.63 6.89+1.74 0.286
ARU (units) 4473 +£56.2 4644 +72.4 0.355
PRU (units) 226.9 +89.8 244.7+110.6 0.518

Values are presented as mean =+ standard deviation.

CK, creatine kinase; CK-MB, creatine kinase myoglobin; HDL, high density lipoprotein; LDL, low density lipoprotein; hs CRP, high sen-
sitivity C-reactive protein; NT pro-BNP, N-terminal pro hormone brain natriuretic peptide; HbA1C, hemoglobin A1C; ARU, aspirin re-
action units; PRU, P2Y12 reaction units.

Table 3. Echocardiographic findings

Normal (n = 46) Abnormal (n = 154) p-value
LVEF (%) 583+5.75 56.7+10.48 0.389
LVESD (mm) 33.7+3.42 33.8+5.99 0.184
LVEDD (mm) 50.2+3.28 49.5+5.06 0.573
LAD (mm) 354+3.49 36.7+4.92 0.173
E velocity (m/s) 0.78 £0.03 0.71 £0.02 0.022
A velocity (m/s) 0.53+0.10 1.05+0.37 0.449
DT (ms) 176.1+37.0 185.5+58.9 0.308
Septal e’ (m/s) 0.08 £0.01 0.06 +£0.02 0.596
E/e’ ratio 8.34+£1.45 10.6 £4.29 <0.001
RWMI 1.28+0.24 1.36 £0.33 0.182

Values are presented as mean =+ standard deviation.

LVEF, left ventricular ejection fraction; LVESD, left ventricular end-systolic dimension; LVEDD, left ventricular end-diastolic di-
mension; LAD, left atrial dimension; E velocity, transmitral early diastolic velocity; A velocity, atrial contraction late diastolic velocity;
DT, deceleration time; Septal €', the early septal mitral annular velocity; E/e', the ratio of early transmitral velocity to the early septal mi-
tral annular velocity; RWMI, regional wall motion index.
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Table 4. Comparison of coronary angiographic findings

Normal (n = 46) Abnormal (n = 154) p-value
Number of involved vessels 0.233
Single vessel disease 35 (76.0) 104 (67.5)
Two vessel disease 11 (24.0) 42 (27.3)
Three vessel disease 0 8(5.2)
Target lesion 0.822
Left anterior descending artery 29 (63.0) 89 (57.8)
Left circumflex artery 5(10.9) 25(16.2)
Right coronary artery 10 (21.7) 30(19.5)
Left main artery 2(4.3) 10 (6.5)
ACC/AHA type 0.511
Type A/B1 5(10.9) 12 (7.8)
Type B2/C 41 (89.1) 142 (92.2)

Values are presented as number (%).
ACC/AHA, American College of Cardiology/American Heart Association.

Table 5. Comparison of clinical outcomes and MACEs

Diastolic function groups LV filling pressure groups

Normal Abnormal (n = 154) E/e' ratio <15 FE/e' ratio> 15

(n=46)  Grl(n=124) GrlI(n=30) prvalue (n=181) (n=19) p-value
Re-PCI 4(8.7) 7 (5.6) 3(10.0) 0.957 11(6.1) 3(15.8) 0.114
Recurrent MI 0 43.2) 4(13.3) 0.006 6(3.3) 2(10.5) 0.129
Death 1(2.2) 2(1.6) 1(3.3) 0.792 2(1.1) 2(10.5) 0.005
Total MACE 5(10.9) 13 (10.4) 8 (26.6) 0.081 19 (10.5) 7(36.8) <0.001
Follow-up duration (months) 39.0+13.9 41.2+11.7 422+12.4 0.289 39+13.8 405+11.8 0.674

Values are presented as mean =+ standard deviation or number (%).
LV, left ventricular; Gr I, diastolic dysfunction grade I; Gr 11, diastolic dysfunction grade II; E/e', ratio of early transmitral velocity to the
early mitral annular velocity; PCI, percutaneous coronary intervention; MI, myocardial infarction; MACE, major adverse cardiac events.
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Table 6. Cox’s proportional hazards analysis for independent predictors of MACE

HR* 95% CI p-value
Univariate
Sex (male) 1.916 0.833-4.409 0.126
Smoking 2.031 0.901-4.557 0.087
Hypertension 1.961 0.852-4.511 0.113
Diabetes mellitus 1.599 0.166-2.999 0.684
Killip class > 1II (%) 1.413 0.051-2.573 0.310
E/e' ratio > 15 3.757 1.579-8.941 0.003
Diastolic dysfunction > II 2.177 0.994-5.019 0.068
LVEF <40% 4.425 1.507-12.999 0.007
E/e' ratio 1.086 1.018-1.159 0.012
Multivariate
E/e' ratio > 15 3.022 1.200-7.612 0.019
LVEF <40% 2.970 0.942-9.369 0.063

MACE, major adverse cardiac events; HR, hazard ratio; CI, confidence interval; E/¢', ratio of early transmitral velocity to the early mitral

annular velocity; LVEF, left ventricular ejection fraction.
"HRs were calculated by Cox’s regression analysis.
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Figure 1. The cumulative survival rate was significantly lower in
the LVEF < 40% than in the LVEF > 40% (p < 0.001).
Kaplan-Meier plot demonstrating survival in patients classified
according to total death. The log-rank test was used to compare
survival curves. LVEF, left ventricular ejection fraction.
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Figure 2. The cumulative survival rate was significantly lower
for an E/e' ratio > 15 than an E/e' ratio < 15 (p = 0.004).
Kaplan-Meier plot demonstrating survival in patients classified
according to total death. The log-rank test was used to compare
survival curves. E/e', ratio of early transmitral velocity to the
early mitral annular velocity.
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