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Girc J 2018; 82: 10831001 ORIGINAL ARTICLE
doi: 10.1253(circy.CJ-17-0889 Ischemic Heart Disease

Low-Dose Erythropoietin in Patients With ST-Segment
Elevation Myocardial Infarction (EPO-AMI-II)

— A Randomized Controlled Clinical Trial —

Tetsuo Minamino, MD, PhD; Shuichiro Higo, MD, PhD: Ryo Araki, MD, PhI;
Shungo Hikoso, MD, PhD; Daisaku Nakatani, MD, PhD: Hiroshi Suzuki, MD, PhD;
Takahisa Yamada, MD, PhD; Masaaki Okutsu, MD, PhD; Kouji Yamamoto, PhD;
Yasushi Fujio, MD, PhD; Yoshio Ishida, MD, PhD; Takuya Ozawa, MD, PhD;
Kiminori Kato, MD, PhD; Ken Toba, MD, PhD; Y oshifusa Aizawa, MD, PhD;
Issei Komuro, MD, PhD; EPO-AMI-II Investigators

Background: Erythropoietin (EPO) has antiapoptotic and tissue-protective effects, but previous clinical studies using high-dose
EPO have not shown cardioprotective effects, probably because of platelet activation and a lack of knowledge regarding the optimal
dosze. In contrast, a small pilot study using low-dose EPO has shown improvement in left ventncular function without adverse
cardiovascular events.

Methods and Results: We performed a multicenter (25 hospitals), prospective, randomized, double-blind, placebo-controlled,
dose-finding study to clanfy the efficacy and safety of low-dose EPO in patients with ST-segment elevation myocardial infarction
(STEMI} under the Evaluation System of Investigational Medical Care of the Ministry of Health, Labor and Welfare of Japan. In total,
198 STEMI patients with low left ventncular ejection fraction (LVEF <50%) were randomly assigned to receive intravenous
administration of EPO (8,000 or 12,000 IU) or placebo within 6 h of successful percutaneocus coronary intervention. At & months,
there was no significant dose-response relationship in LVEF improvement among the 3 groups tested (EPO 12,000 IU: 5.4+9.3%,
EPO 6,000 IU: 7.327 7%, Placebo: 8.1+8.3%, P=0.862). Low-dose EPO also did not improve cardiac function, as evaluated by
w@mTo-MIBI SPECT or NT-proBMP at 6 months and did not increase adverse events.

Conclusions: Administration of low-dose EPO did not improve LVEF at 6 months in STEMI patients (UMINOOOODST21).

Key Words: Acute myocardial infarction; Enythropoieting Left ventricular ejection fraction
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Patients (N=198)
First STEMI
Reparfusion within 12 hours
LVEF<50%
= Randomization
.'// :
>
Q/- A >
Randomized to Randomized to Randomized to
EPO 12,000 1U (N=68) J Placebo (N=60)
#| No drug administration (N=1} |
v 3
Treated with Treated with Safety
EPO 12,000 TU (N=68) Placebo (N=60) Evaluation
Lost to follow-up (N=4) Lost to follow-up (N=1) Lost to follow-up (N=2)
A »| Consent withdrawal (N=1) | Consant withdrawal (N=1)
* Cotmr(ll;:i:;dmml (N=0) Death (N=1) Death (N=0)
Completed study Completed study completed study | Efficacy
EPO 12,000 IU (N=64) 1 7 . Placebo (N=57) Evaluation
Small haart (N=4) Small heart (N=6) Small heart (N=4)
Poor image quality (N=4) Poor Image quality (N=5 Poor Im N=2
Schedule deviation (N=6) e fea) e G (N
Tarlum administration (Ne1) Tarium administration (N=0) Tarium administration (N=1)
Adverse event (N=0) Adverse event (N=1) Adverse event (N=1)
T L Primary endpoint | Primary End Point
EPO 12,000 1U (N=49) Eacebo (=41) Evaluation
Figure 1. Flow chart of patient enroliment. EPO, erythropoietin; IU, intemational units; LVEF, left ventricular ejection fraction;

STEMI, ST-segment elevation myocardial infarction.
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Table 1. Baseline Characteristics of Patients in EPO-AMI-Il Study

Characteristics

Male
Age (yoars)
BMI (kg/m?)
Smoking status
Current
Past
Clinical history
Carebral infarction
Angina
HF
Hypertension
Hypariipidemia
Diabetas
Initial TIMI flow grade
o
1
2
3
Final TIMI fiow grade
2
3
Stant (%)
Time from symptom onset o admission (min)
Time from door to balloon (min)
Time from reparfusion to drug administration (min)
oGFA (mL'min'1_73ms)
Culprit lasion location
RCA
LAD
LCX
Killip class
I
[
EF at admission (%)
Max CPE (IL/L)
Max CPK-MB (1L}
Medication at 35 days
Aspirin
Thienopyridina
ACEI'ARB
B-blockar
CCE
Statins

EPO 12,000 IU
(n=68)

58 (85.3)
61.2+10.7
248+4 2

39 (57.4)
16 (23.5)

3(4.4)

5(7.4)

1(1.5)
46 (67.6)
a9 (57.4)
17 (25.0)

53 (77.9)
5(7.4)
2(11.8)
2(29)

4(5.9)
B4 (94.1)
67 (98.5)
157+105

57228
18175

83:21

14 (20.5)
51 (75.0)
3 (4.4)

65 (95.6)
3(4.4)
42 G161
3,846:2 721
331095

67 (100)
65 (97.0)
57 (85.1)
56 (83.5)
10 (14.9)
63 (84.0)

EPO 5,000 IU
(n=69)

59 (85.5)
61.4+11.6
240435

27 (38.1)
23(33.3)

3(4.3)

4(5.8)

o (o)
40 (58.0)
43 (B2.3)
12 (17.4)

50 (72.5)
2{13.0)

10 (14.5)
(o)

304.3)
66 (95.7)
65 (34.2)
183155

G5+39
195198

28+23

5(7.9)
60 (87.0)
4(5.8)

&1 (28.4)
B{11.6)
42 5152
35,5502 641
313+233

&7 (26.5)
B4 (94.1)
50 (26.8)
57 (83.8)

B(11.8)
65 (25.6)

Placebo
(n=60)
52 (BE.T)
602+10.7
241+3 2

32 (53.3)
18 (30.0)

2(3.3)

4 (B.7)

o (o)
32 (53.3)
36 (60.0)
16 (26.7)

46 (76.7)
z{a.3)
g9{15.0)
3(5.0)

o {o)
60 (100)
58 (96.7)
169145
6030
189271
8522

11 (18.3)
45 (75.0)
4(68.7)

56 (93.3)
4(8.7)
42 4:65.2
35312 534
300+183

58 (100)
53 (01.4)
47 (B1.0)
46 (79.3)
5(B.E)
50 (BE.2)

Data are presented as n (%) or mean+=30. ACEIl, angiofensin-converting enzyme inhibitor, ARB, angiotensin-ll
recepior blocker; BMI, body mass index; CCB, calcium-channal blocker, CPK, croatine kinase; EF, gjection fraction;
eGFR, estimated glomerular filtration rate; EPO, enythropoieting HF, heart failure; IU, intemational units; LAD, left
anterior descending artery; LCX, left circumflex corcnary artery; RCA, right coronary artery; TIMI, Thrombosis in

Myocardial Infanction.
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(3) , EPO 12,000 1
70 4
a0
" / l
L
il
2
40 4
S.7
£11.4
45.1
30 4 s413
oL
47 d &m
(NeB1]  (N=53)

EPOQ 6,000 IU

(%)
70 .
60 .
>
50 |
¢
40 4 53.4
=10.5
47.0
30 4 =122
o L
4T d Gm
{M=&1) {N=53}

Placebo

(%)
70 4
&0 4
)
50 /
L
40 - 523
£10.8
0 | 3%
?-]: Figure 2. LVEF at 47 days and & months,
0 evaluated by BrTe-MIBI SPECT in the EPD
47 ol &m 12,000 U, EPD 6,000 IU and placebo treat-
(N=51) [M=44)

ment groups. Abbreviations as in Figura 1.

Table 2. LVEF Improvement at 6 Months (ALVEF) in EPO-AMI-Il Study

EPD 12,000 IU EPO &,000 (U
(n=4a) {n=50) (n=41)
ALVEF 5.4+03 7.3=7.T 8.1+8.3

DCiafa are presanted as the mean=50. LY, left veniricular. Othaer abbreviations as in Tabla 1.

Placebo P valua

0.862
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