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A Diagnostic Value of Ischemia Modified Albumin in Patients with Suspected Acute
Coronary Syndrome with Normal EKG and Cardiac Markers
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Seung-Hwan Lee, MD', Young Uh, MD’, Sung-Oh Hwang, MD* and Kyung-Hoon Choe, MD'

! Department of Internal Medicine, “Emergency Medicine and *Clinical Pathology, Yonsei University,
Wonju College of Medicine, Wonju, Korea

ABSTRACT

Background and Objectives : In the early phase of acute chest pain, the diagnosis of acute coronary syndrome
(ACS) is often difficult to achieve in an emergency department (ED) due to the non-diagnostic ECG and cardiac
markers. Ischemia modified albumin (IMA) has recently been shown to be a sensitive early biochemical marker
of ischemia. The aim of this study was to evaluate the diagnostic value of IMA for the patients with suspected
ACS and who have normal ECG/cardiac markers. Subjects and Methods : We enrolled 142 consecutive patients
who presented to the ED due to suspected ACS, and they had a normal EKG and troponin-I/CK-MB within 5
hours after the onset of their chest pain. The diagnosis of ACS was based upon the clinical findings, the results
of serial ECG/troponin and the coronary angiography. The ideal cutoff value of IMA for ACS was calculated by
the receiver operator characteristic (ROC) curve analysis. Results : The ACS was diagnosed in 80/142 (56%).
The ROC curve area for the IMA test was 0.77 (CI; 0.70-0.85, p<0.01). At a cutoff value of 98.5 U/mL, the
sensitivity, specificity and negative predictive values for ACS were 73%, 75% and 75%, respectively. At a cutoff
value of 85 U/mL, the sensitivity and specificity and negative predictive values for ACS were 92%, 35% and

95%, respectively. Conclusion : IMA might be a useful diagnostic marker of ACS for those patients with normal
ECG/cardiac markers and who present within 5 hours after the onset of chest pain. (Korean Circulation ]
2005;35:928-933)

KEY WORDS : Coronary disease ; Ischemia ; Myocardium.
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Table 1. Baseline clinical characteristics

Table 2. Clinical profiles between UA and AMI

Ch . ACS NICP Ch . UA AMI

aracteristics (n=80) (n=62) p aracteristics (n=61) (n=19) p
Sex (male %) 47 (59) 33(53) 0.609 Sex (male %) 37 (60) 10 (52) 0.672
Age (years) 59t 14 58 =17 0.766 Age (years) 58 13 62 =15 0.277
Smoking (%)* 36 (45) 16 (26) 0.019 Smoking (%) 28 (46) 8 (37) 0.319
DM (%) 14 (18) 5(8) 0.081 DM (%) 9(15) 5(37) 0.071
HTN (%) 40 (50) 25 (40) 0.251 HTN (%) 29 (48) 11 (58) 0.551
LDL-C (mg %)* 111 =34 96 £30 0.048 LDL-C (mg %) 107 =32 116 =35 0.389
TirrLe from. onse';‘%f(h ) 29+12 32415 0.374 hsCRP (mg/dL)* 0.6*13 3.6 6.2 0.045

chest pain to r IMA (units/mL) 102.8+142 108.7=11.2  0.101
Normal EKG 56 (70) 50 (81) 0.098 .

t N N At admission
IMA<(SJ0/5 mL; m— AC8104‘6 =133 91'3 = 15‘?\11(:;0001 CK-MB (ng/mL)* 2474208 4174224  0.029
* p<0.05, T p<0.01. acute coronary syndrome, * non- L + +
ischemic chest pain, DM: diabetes mellitus, HTN: hypertension, Troponin-I (ng/mL) 0.04+0.02 0.07 £0.19 0.194
LDL-C: low density lipoprotein-cholesterol, ER: emergency depart- Peak
ment, IMA! ischemia modified albumin, EKG: electrocardiography CK-MB (ng/mL)Jr 382*+124 1256=£74.1 <0.001
Troponin-I (ng/mL)Jr 0.12 +0.14 11.6 £12.3  <0.001

IMAZA 9] area under the curveS #3191, Y2A=9}
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off FHE 71E0R AR IMA g o R THatel

3, cut-off o3} g S0 TSI, IMA 9] vzt
%, Solw, 24 U Y =S ANSKIT ol 0.05

14279 9] 2} 5 ACSE 8091(56%) 011, ©] T 543
A NS 199, =38R Fs2 619 ©]’lHk NICP
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55 5 oud Bk WHARES 2.940.84%t0]%]aL, NICP
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Atol= glSleh ACS®E Zthe 2kx}o] 78%(98%)= W

FEe AT o] F 689le Frdd WH e 0%
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A 5 PR SERSARIA Y 27 BelT,

2 Wl Agolv, 20 pE
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¢l AHEoA 518 I QlomA, 50~70%2] 2}
2748 BQl 9%t ACSHE] IMAS] Btk 104.6+
13.3 units/mLo]31, NICP#2] IMAS] Hdgre 91.7+
15,6 units/mLoZA] <t Afolo]l Folgt 2to|7} QTHp(
0.001). L&}, ACSTE QoA A7 A5-2] IMAS] Hat
8- 108, 7+ 11,2 units/mLo| L, EQMEE FA=9] IMA
O] BHZE 102.8+14.2 units/mLOE o]l §-23t 2}
o7} ¢l9ithp=0.120). WA IMAL} troponin—I ¥ CK-
MBU FAl W o= FoJet A= glslem, IMAGE
3} peak troponin—I/CK—-MB2}= AJTEIAI= T Table 2).

*: p<0.05, T: p<0.01. ACS: acute coronary syndrome, UA: unstable
angina, AMI: acute myocardial infarction, DM: diabetes mellitus,
HTN: hypertension, LDL-C: low density lipoprotein-cholesterol,
hsCRP: high sensitivity C-reactive protein, IMA® ischemia modified
albumin, CK-MB: creatine kinose-MB

IMA cutoff =85 U/mL

0.8 SN=92%, SP= 35%

IMA cutoff = 98.5 U/mL
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Fig. 1. Receiver operator characteristic (ROC) curve of ischemia
modified albumin (IMA) for diagnosis of acute coronary syndrome.
Area under the curve=0.774 (95% confidence interval: 0.695-
0.854, p<0.01), SN sensitivity, SP: specificity.

ROCHXH EAo] 93t IMAQ] area under the curves
0.774(95% confidential interval, 0.695~0.854, p=0,001)
o2 gofsiiei(Fie, 1.

IMA Zro] 98.5 units/mLojJA ACSE Adsl= Qe
73%, SOl T4%01th. SIS EE 75%0]th Aok
FJAboll A Harsk= AFSERQ] IMAZEC] 85 units/mLoJA]
ACSE sz Wite+= 92%, S0l%= 35%, 7 AISE
= 95%°| 31Tt
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Fig. 2. The distribution of ischemia modified albumin values in
healthy control (n=120). Mean value was 91.6 =3.3 U/mL and
range of ischemia modified albumin was from 78 to 105 U/mL.
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