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Acute myocardial infarction is one of the main causes of unusual death.
However, diagnosing acute myocardial infarction based on post-mortem
examination may be difficult; notably, it cannot be diagnosed based on post-
mortem inspection. In this study, we aimed to investigate the usefulness of
cardiac marker analysis in the diagnosis of acute myocardial infarction and
to review the possibility of its application in post-mortem inspections. This
study included 69 autopsy cases, including 29 cases in which the post-mortem
interval was =24 hours, performed at the National Forensic Service Seoul
Institute from July to November 2018. Tests for three cardiac markers (myoglobin,
creatinine kinase-MB, and cardiac troponin I) were performed in each case using
portable equipment, Triage Meter. The reliability of the equipment enzyme
levels according to cause of death, and factors affecting the postmortem test
results were analyzed. Cardiac marker concentrations were not significantly
different between the heart disease and other disease groups, and Triage Meter
was not found to be suitable for postmortem examination. Therefore, we can
conclude that using cardiac marker analysis in the diagnosis of acute myocardial
infarction using portable equipment at the scene of postmortem inspection is
inappropriate.
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Z8o), 4AEe] 2 Adelol dstel A2 1 2o
A ol FA] A EAAF AL A9 Triage Meter (Biosite,
San Diego, CA, USA)E o] &34 myoglobin, creatinine
kinase-MB (CK-MB) ¥

D), ol& Al 7FA A7 FA Aol gt AALE AldETh
Sl disid e olsA A EAA A AHe] AlF
E FUst] Al G2 AEE HPAUE &4 EHE &

2 Immunoassay System (Beckman Coulter, Atlanta,
GA, USA)= ol &sto 54% A% AR dis] FAHE
A &3ttt Triage Meter ZH]9] AAF M= myoglobin
5-500 ng/mL, CK-MB 1.0-80 ng/mL, troponin I 0.05-
30 ng/mLo]al, Access 2 Immunoassay System&] ZA}
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4, q4A7F 37O, Yol Bt 50442 2041 RE 74

M7FA] 28T AFE AT TS ot 234470 Rl o,

17.5A1FRE 30.5A 7k E28k0t). = Ad o438

AN 23 K 529 HFS 115 mEq/Lo| L, 15.0 mEq/L
o] Aol A7} 397} E8tE Tt AFolo] FE A AFOl A

27} 47, 718} AAASQ A7t 274019, 718 AFQISI
-7k 1271010t

Table 1. Demographic characteristics and autopsy findings of cases

IHD OHD Others Total

No. of subjects 8 4 17 29
Age (yr)

Mean+SD 583+8.7 53.3+134 49.8420.0 52.6+16.8
Range 43-69 42-71 16—-89 16-89
Sex

Male 7 4 9 20

Female 1 0 8 9
PMI (hr)

Mean+SD 21.8+1.4  22.0+15 213+23 21.5+2.0
Range 19.5-23.2 20.5-24.0 17.0-24.0 17.0-24.0
CPR

Done 7 4 14 25

No 1 0 3 4
Heart injury

Present 1 1 3 5
No 7 3 14 24
Heart weight (g)

Mean+SD 456.8+77.9 442.0+43.4 377.1+91.0 408.0+88.7
Range 335-550 400-500 256-580 256-580
CAS

No 0 0 10 10

Mild 0 1 5 6

Moderate 0 2

Severe 8 0 0 8

K" (mEq/L)

Mean+SD 10.7£1.3  10.0£1.2 121422  11.4£2.0

Range 9.2-133 83-109 85-150 83-15.0

IHD, ischemic heart disease; OHD, other heart disease; SD, standard
deviation; PMI, postmortem interval; CPR, cardiopulmonary
resuscitation; CAS, coronary artery atherosclerosis
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(1) AL SHARIE = B2l HIg

A A3 Triage Meter AH]Qt Access 2 Immunoassay
System, F7}A] ] EFRoM 24 At AA} AR o
FOE U+ 99 Hlgol Edon, AR 4 AT BA
A HE T oA HAF AR o]l -9 HES H]
w3 HEoktH(Table 2). Triage Meter FHIZ M|7FA] Al&
oA myoglobing 748t %3¢, YxFHo|A F71A] %
H 2 CK-MBE &A%t ¢ 4 T2EHo|X Access 2
Immunoassay System©.2 troponin 15 43 4¢-E A
Qlstal, Yz oA = 50% o)/de] FaolA HAAE A
2] o)A 2 ZAEG o, BE FE7F AAF AR o)L
E U2 Fe% 9o} AL Aol tia] FAZQ EAES Al

3t7] o &=l qitt.

(2) ZAF 2| 2t X 24
T A A ZAA AR o] AAE S HAE 9
AA H97F F& Triage Meterd AA WS 71&0
Access 2 Immunoassay System £ Ai}E $HaHet &
& N3ttt oS E9] Triage meter2 =743 CK-MB
o] A7} 80 ng/mL ©]&Fo]al, AccessZ 33 A7t
o=

1o

ato] EAS Attt of5el s A ZAAY TF 4
A 2ol F5ol W AA 239 AX =& Table 29F 2o,
L2 N4 CK-MB} troponin 12 A3 3L A4
O & foJstA T gule SA7 1 A= wodth B2
o, A7dde B Aol A myoglobing £ 7392 A
FHo A CK-MBE #4438 4= F 7HA] A3tgle] & Ao
B o AAdaos CK-MBS troponin 1 B4
-9 Ao A troponin [ BA8H = AAF SHAA]
e 497t iR EolojA A EAL AlE & A

M ont i

T Aol & AgRtd ATE Kol ottt
2. ARIE AE BX|Xt 5= H|w

A9 ti/de] He S AFG 5 24417 ofujol] HARE Al
E 297000 disl] oA AASE HEeF Zro] HAF AH|ZE H AL
oA 235 AF3st7] ojfthal A2 myoglobing A 25t
31, Triage Meter2 CK-MB@} troponin [ #4435+ Aito
tisl AT BlalE AlFstAT

(1) ZAF BHAIAIE H= S22 I8
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(€]
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(2) 2 ZIEE 7|1F2| Mg & AFRIE H| W

AdolA AF BAAZE F71e Aor BAHHE 7|E
(CK-MB 94 4.87 ng/mL o], A 3.61 ng/mL ©]%4;
troponin I 0.30 ng/mL o|4h)& Z&3lo] ARQIEE o]
7} YEAE v 2 AT Table 49 Zoh 22 o
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troponin-I& 43 4% 2 HIEE A A9 7|&S
dolom, A FHE(CE oL r F H]
M= FAH SR F5 2fo| & HolA] gtth(P=0.787).

Table 2. The ratio exceeding upper limit by equipment and analysis of consistency between two equipments

Sample Cardiac marker Triage Meter Access 2 ICC P-value
Peripheral blood Myoglobin 1/12(8.3) 12/14 (85.7) <0.001 0.500
CK-MB 6/13 (46.2) 4/14 (28.6) 0.422 0.028
Troponin | 8/12 (66.7) 3/14(21.4) 0.925 <0.001
Heart blood Myoglobin 0/16 (0.0) 12/17 (70.6) <0.001 0.500
CK-MB 17/17 (100) 17/17 (100) NA NA
Troponin | 16/17 (94.1) 17/17 (100) NA NA
Pericardial fluid Myoglobin 0/14(0) 10/17 (58.8) <0.001 0.500
CK-MB 13/14(92.9) 16/17 (94.1) <0.001 0.500
Troponin | 14/14 (100) 16/17 (94.1) NA NA

Values are presented as number (%).
P-value was determined by ICC analysis.

ICC, intraclass correlation coefficient; CK-MB, creatinine kinase-MB; NA, not assessed.
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Table 3. The ratio exceeding upper limit by cause of death

Sample Cardiac marker IHD OHD Others Total
Peripheral blood CK-MB (>80 ng/mL) 4/8 (50.0) 1/4 (25.0) 10/13 (76.9) 15/25 (60.0)
Troponin | (>30 ng/mL) 5/8 (62.5) 2/4 (50.0) 6/13 (46.2) 13/25 (52.0)
Heart blood CK-MB (>80 ng/mL) 8/8 (100) 4/4(100) 15/15 (100) 27/27 (100)
Troponin | (>30 ng/mL) 7/7 (100) 4/4(100) 13/14(92.9) 24/25 (96.0)
Pericardial fluid CK-MB (>80 ng/mL) 5/6 (83.3) 3/3(100) 12/13(92.3) 20/22 (90.9)
Troponin | (>30 ng/mL) 5/5 (100) 3/3 (100) 11/12(91.7) 19/20 (95.0)
Values are presented as number (%).
IHD, ischemic heart disease; OHD, other heart disease; CK-MB, creatinine kinase-MB.
Table 4. The ratio exceeding clinical cut-off value limit by cause of death
Sample Cardiac marker IHD OHD Others Total
Peripheral blood CK-MB? 8/8(100) 4/4(100) 13/13(100) 25/25 (100)
Troponin | (>0.30 ng/mL) 7/8(87.5) 4/4(100) 11/13 (84.6) 22/25 (88.0)
Heart blood CK-MB? 8/8 (100) 4/4(100) 15/15 (100) 27/27 (100)
Troponin | (>0.30 ng/mL) 7/7 (100) 4/4(100) 14/14 (100) 25/25 (100)
Pericardial fluid CK-MB? 6/6 (100) 3/3(100) 13/13(100) 22/22 (100)
Troponin | (>0.30 ng/mL) 5/5(100) 3/3(100) 12/12(100) 20/20 (100)
Values are presented as number (%).
IHD, ischemic heart disease; OHD, other heart disease; CK-MB, creatinine kinase-MB.
ICK-MB >4.87 ng/mL in male and >3.61 ng/mL.
Table 5. Comparison of cardiac marker concentration among groups according to COD
IHD OHD Others
Cardiac enzyme - - - - - . P-value”
No. of subjects Median (IQR, ng/mL) No. of subjects Median (IQR, ng/mL) No. of subjects Median (IQR, ng/mL)
CK-MB 8 75.4(25.8) 4 62.7 (44.6) 13 80.0(11.9) 0.237
Troponin-I 30.0 (26.1) 29.7 (21.8) 13.2(26.3) 0.836

COD, cause of death; IHD, ischemic heart disease; OHD, other heart disease; IQR, interquartile ragne; CK-MB, creatinine kinase-MB.
“P-value was determined by Kruskal-Wallis test.

(3) AboI M EXIX} ZiA Zibe) T 7] o}el& myoglobin® HAol A AT, LA A%
Table 3014 A% uiol o] A Agele] tiet 2 BARES A9 B HSE A AX OO ZAY
A AT ORE) A9o] FAF @A olgoE ZHFl 4 dom, oF S Tgstel 4E, AY, AY F B
oF Aol Ul AWekA] SR, WREolo] AT AL A1) ATALL ATANE A olR, A &4 o, 4%
M A EAR 5Ee] Tt EARAL Adston, B FA, A4EU4s ol @ AE, $4AY K 55 5o
42 93 AN A ol BOE ZHE AL GAGOR A WMo e BAL AYstgoL EAROE ROt ouS
2stol BAS AR B4 At Ale] wet BAHO  AE QRS FAUsH Fasich

2 $2)3 7o) 5 10| SYTHTable 5)
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Z3tal, CK-MB, troponin I ¥ troponin T ZAAME A3k,
A6l W Aol & BAstE o, AFATAI w4
4 BA% S AL Folstel ATATAT % AR
o £50l W A% A% BAR FE 27 1L AN
T}, o] Azjol G2 ALFATHAIZO] 12412 o9l A A
A F)Fo] HTA ¥L NP} Bo£E BT, 1247
ol Zol M7tEs Bojwrt astgon, HAYN LR
ohd The AISANE felshAl Z7keth T wshe.
ol ofe] ATAFEO] ALEAT A k] Z7hatol ket A
F EAR BEI} 27V, Hlae BRI A 5
FANAZE I ES A ARA 7]EF AR SOl Heh A%
FAAE] 557 7t ASe Hisklti6-13]. o<t
ZE Aol W2 AP 3 wE A Uiof] A BAA A
AL A QRTS8 S v 23 A S R
g8E 3 s AR Z|dlste Higtiae] MR 4
§o] 7HedtA & et} B AFAEL o] AFE AY
SFAAT

B2 AFAEE o Aol A AFE A IAIZRo] 12A)7F
ojuil At FEE U E A AR HAAE AWt
AFE AlRE vt TH4]. 22y A9 tide] | ¥ 30
S8 F 87T ARIS BARAS & QdeH, o] & §
AE ol ARQlo] E1E 739+ 379 Eeiitt. o= QI
3 ARl FEsheE dlol Aol RS Bk op et A &
A2 AL it @F e & 5 Ye OE 29 tigt B4
o] Ao = ofEf o] ULt ojo] & AFoA= AL T
3] FEs1, Ao S A1 5 A AR R0
Fe & 5 AS ALE AFEE o7 JAAE tigt A4S
Algstazt B4 ZeEE e R A8 IYssitt. oy
2aj o] A1 HAZF A oA A BAA AL H
S E dot i} st JOoBE AFY £ Ao o2
717HA] AJZko] 2417 o|UiQl A= Aghe stal, A% A
oA o] §EI Q= ALE T o]FA AAPHIE ol &
sto] RN AA AH A= HAAE NYTFOEA 7
A AA A Aol 7HgA AT S 235U

B AFoA o]He AfET thE Aol 9 st ©f
A AARHIE o] gato] EAS Astqitte Holtt. o
U= AAARY B AN @A Zeto] Al
31, HEZ AAASAME AT Al Fefokst= dFe
2 3f o] FA HAPEH7L o] 8E AL Gl FHS 1T A
ojth. et ol FHAo| o|27|7kA] o] GAE HAAoF 5}
H olo) ujet YHFHOE 29 HE9 Ate] Hitst= A A
Foll A BN A A AAHE AFsts AL 83t
A 3 797t ot oj9h e He fuls Koy, o}
Tk o] ulo] it HF2 BoE AR A7agint. 71E9]
ATE9] Fe dREE AP AAHIE o] &sto AAE

o2 o
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