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=Abstract =

Purpose : The purpose of this study is to provide the basic data to improve pre—hospital phase
emergency care for acute myocardial infarction (AMI) patients by analyzing AMI patients clinical
characteristics and emergency care situations,

Methods : Data were collected through medical records of 385 AMI patients including ambulance records
of 107 AMI patients transferred to the emergency medical center for three and a half years,

Results : Regarding emergency care for AMI patients in pre—hospital phase, 47% of the care revealed

moderate level or higher, and appropriateness of pre—hospital phase emergency care for cardiopulmo-

oY 2013E 38 102 £HY : 2013H 48 62 AMEEY : 20134 48 19Y

' Corresponding Author: Keun—Ja Cho

Department of Emergency Medical Service, Kongju National University, 56 Gongjudaehak-ro Gongju—si
Chungcheongnam—do 314-701, Republic of Korea

Tel : +82-41-850-0333 Fax : +82-41-850-0331 E-mail : kjcho@kongju.ac.kr

"o =22 2013 28 FYBFCfeT UthSY HLSSTTRS MASISI=2S

¢]

2 2058 29,

Il



22

nary complaints practiced by paramedics showed statistically significant improvement in recent years
(p<.001), The time from onset of symptom to ballooning intervention by 119 emergency services was
shorter than that in other cases, However, emergency care by paramedic was mainly basic life support,
Conclusion : Since prognosis of AMI shows vast differences depending on prompt detection and medical
intervention, cooperation between pre—hospital and in—hospital phase is highly required, 119 paramedics
should be trained focusing on the accurate assessment and emergency care, and medical direction
should be activated, In addition, regulation on 12—lead EKG, cardiac enzyme analysis, use of analgesics

and thrombolytic agents should be legally implemented,

Key words : Acute myocardial infarction, Emergency care, Pre—hospital phase, In—hospital phase
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Table 1. General characteristics of acute myocardial infarction patients N(%)
Total case 119 ambulance Other
Criteria Division
385 % 114 % 271 %
Pathway to Direct 232 60.3 103 90.4 129 47.6
emergency Transfer 152 39.5 11 9.6 141 52.0
medical center From outpatient department 1 0.3 0 0.0 1 0.4
Walking 117 30.4 0 0.0 117 43,2
Means of 119 ambulance 14 296 114 100.0 0 0.0
transportation ;- 01 ambulance 83 216 0 0.0 83 30.6
to emergency
medical center Car 41 10.6 0 0.0 41 15.1
Private ambulance 26 6.8 0 0.0 26 9.6
Gender Male 303 78.7 91 79.8 212 78.2
Female 82 21.3 23 20.2 59 21.8
49 or less 73 19.0 24 21.1 49 18.1
50~ 59 120 31.2 37 32.5 83 30.6
Age 60~ 69 83 21.6 28 24.6 55 20.3
70~ 79 73 19.0 16 14.0 57 21.0
80 or more 36 9.4 9 7.9 27 10.0
Hypertension 172 69.1 58 50,9 114 421
Diabetes 105 42 2 24 21.1 81 29.9
Past history Cardiovascular disease 54 21.7 22 19.3 32 11.8
Liver disease 5 2.0 2 1.8 3 1.1
Tuberculosis 11 4.4 2 1.8 9 3.3
Etc 62 249 24 21,1 38 14,0

(Except missing value)
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Table 2. General characteristics of acute myocardial infarction patients in pre—hospital phase

(N=107)
Criteria Division n %
House 68 63.6
Public place 10 9.3
Hospital 7 6.5
Discovery place of City street 4 3.7
patient Residential street 2 1.9
Office 1 0.9
River/sea 1 0.9
Other 13 12.1
Patient/family 65 60.7
Choice of hospital 119 emergency medical technician 19 17.8
Other 3 2.8
(Except missing value)
Table 3. Time from 119 call to hospital arrival
Time n %
Less than 10 min 3 4.0
10 min or more— less than 15 min 14 18.7
15 min or more— less than 20 min 16 21.3
20 min or more— less than 25 min 21 28.0
25 min or more— less than 30 min 11 14.7
30 min or more— less than 60 min 8 10,7
60 min or more 2 2.6
Mean time 23.2 min 75 100
min: minutes, (Except missing value)
Table 4. Sign and symptom of pre—hospital phase patients (N=107)
Sign and symptom n %
Chest pain 63 58.9
Dyspnea 23 21,5
Nausea/vomiting 11 10.3
Other pain 10 9.3
Cardiac arrest 5 4.7
Respiratory arrest 5 4.7
Abdominal pain 5 4.7
Headache 4 3.7
Dizziness 4 3.7
General weakness 4 3.7
Syncope 3 2.8
Palpitation 2 1.9
Mental change 2 1.9
Paralysis 2 1.9
Fever 1 0.9
Other foreign body 1 0.9
Other symptom* 12 11.2

‘Other symptom

chest discomfort, dysarthria, heartburn etc (multiple response)
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Table 5. Emergency care of pre—hospital phase patients (N=107)
Criteria Emergency care n %
(Total) 67 62.5
Nasal cannula 41 38.3
Facial mask 19 17.8
Oxygen supply Pocket mask 1 0.9
fas::ntial Bag—valve mask 4 3.7
Oy—driven resuscitators 1 0.9
Others 1 0.9
ECG* monitoring 55 51.4
IV access 3 2.8
(Total) 35 32.7
Optional Airway maintenance Manual maneuver 31 29.0
care orA’/NPAT 4 3.7
Drug administration Nitroglycerin(NTG) 5 4.7
Others(emotional support etc) 79 73.8
Warming 33 30.8
AED' Monitoring 14 13.1
S:f:r cpR! 8 7.5
Artificial respiration 5 4.7
AED Shock 2 1.9
Immobilization Head immobilization 1 0.9
Etc Medical control 7 6.5

(multlple response)

'ECG: Electrocardiogram, Topa: Oropharyngeal airway,

NPA: Nasopharyngeal airway,

Y AED: Automatic external defibrillator, 'cPR: Cardiopulmonary resuscitation
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Table 6. Level of appropriateness of the pre—hospital emergency care for cardiopulmonary com-
plaint patients

Level (score) n (68) %
Very low (Opoint) 11 16.2
Cardiopulmonary Low (1-2point) 25 36.8
complaint Moderate (3—4point) 12 17.6
High (5—8point) 20 29.4

Essential care 2point, Optional care lpoint, Other care Opoint, Sum of scores,
Essential care : Oxygen supply, ECG monitoring, IV access

Optional care : airway maintenance, drug administration

Other care : CPR, AED, immobilization, wound care, blood glucose test

Table 7. Level of appropriateness of the pre—hospital emergency care for cardiorespiratory arrest
patients

Level (score) n (8) %
Low (1—3point) 1 12,5
Cardiorespiratory Moderate (4—6point) 2 25.0
arrest
High (7—10point) 5 62.5

Essential care 2point, Optional care lpoint, Other care Opoint, Sum of scores,

Essential care: airway maintenance, Oxygen supply, CPR, ECG monitoring, AED Monitoring, AED shock, IV
access

Optional care: drug administration

Other care: immobilization, wound care, blood glucose test

Table 8. Yearly level of appropriateness of the pre—hospital emergency care by paramedics

2009's 2010's 2011's 2012's " .
Criteria Level (Score) )
21 (%) 28 (%) 28 () 21 (%)
Very low (Opoint) 4 (28.6) 5 (25.00 0 (0.0) 1 (9.1) .000
Cardio Low (1-2point) 7 (50,00 10 (50,00 3 (18.8) O  (0.0)
—pulmonary )
complaint Moderate (3—4point) 2 (14.3) 4 (20,00 4 (25.0) 1 9.1)
High (5—8point) 1 (7.1) 1 (.00 9 (56.3) 9 (81.8)
Cardio Low (1—3point) 1 (33.3) 0 0.0 0 0.00 0 (0.0) 1.000
—respiratory =~ Moderate (4—6point) 1 333 1 (00 O (0.00 0 (0.0)
arrest High (7—10point) 1 (333 1 (50.00 2 (100.0) 1 (100.0)

“Fisher's Exact test
79012 reflects the results of six months
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Table 9. Patient assessment of in—hospital phase patients (N=385)

Region Sign & symptom n (%)

Sweating 50 (13.0)

General weakness 43 (11.2)

Dizziness 18 4.7

Fatigue 11 (2.9

Fever 9 2.3)

General Chill 8 (2.1)

Headache 7 (1.8)

Edema 5 (1.3)

Sore throat 3 (0.8)

Weight change 3 (0.8)

Itching sensation 1 (0.3)

Chest pain 312 (81.0)

Chest tightness 113 (29.4)

Dyspnea 91 (23.6)

Cough 12 (3.1)

Chest Dyspnea on exercise 9 (2.3)

Palpitation 8 2.1

Orthopnea 8 (2.1)

Sputum 6 (1.6)

Hemoptysis 1 (0.3)

Nausea 35 9.1)

Vomiting 27 (7.0)

Epigastric pain 24 (6.2)

Loss of appetite 10 (2.6)

Abdomen Diarrhea 5 (1.3)

Abdominal pain 3 (0.8)

Constipation 1 (0.3)

Melena 1 (0.3)

Genitourinary tract Dysuria 3 (0.8)

Frequency of urination 2 (0.5)

Back pain 20 (5.2)

Back & Extremities Tingling or other paresthesia 6 (1.6)

Plantar pain 1 0.3

(multiple response)
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Table 10. Emergency care of in-hospital phase patients (N=385)

Emergency care n %

(Total) 370 96.1

Oxygen supply Nas.al cannula 321 83.4

Facial mask 14 3.6

Intubation 35 9.1

CAG (Coronary arteriography) 369 95.8

PCI (Percutaneous coronary intervention) 355 92.2

(Total) 24 6.3

1 6 1.6

Defibrillation 2 L 0.3

3 5 1.3

4 5 1.3

5 7 1.8

CPR (Cardiopulmonary resuscitation) 21 5.5

ECMO (Extra—Corporeal Membrane Oxygenation) 8 2.1

CABG (Coronary Artery Bypass Graft) 4 1.0

TCP (Transcutaneous pacing) 4 1.0
(Total) 1,499

Clopidogrel (Plavix) 333 86.5

Aspirin 321 83.4

Heparin sodium (Heparin)gf 247 64.2

Nitroglycerin§ 183 47.5

Nicorandil (Sigmart)H 135 35.1

Drug administration Morphine Sulfate (Morphine)‘ﬂ 117 30.4

Nadroparin calcium (Fraxiparine)** 58 15.1

Isosorbide dinitrate (Isoket)” 40 10.4

Enoxaparin sodium (Clexane)H 29 7.5

Tirofiban HCL (Agrastat)§ s 24 6.2

r—TPA (Actilyse)‘H 7 1.8

Cliostazol (Pletaal)'! 5 1.3

(multlple response)

Clopldogrel (Plavix) : Anticoagulants, Antiplatelet agents

Asp1r1n(Asp1r1n) Anticoagulants, Antithrombotics, Antiplatelet agents
THepann sodium(Heparin) : Anticoagulants, Antithrombotics, Antiplatelet agents
§N1troglycer1n Antianginal agents, Vasodilators, Painkiller
Nlcorandﬂ(Slgmart) Hypertension agents, Calcium channel antagonists
Morphlne Sulfate(Morphine) : narcotic analgesic

Nadroparm calcium(Fraxiparine) : Anticoagulants, Antithrombotics, Antiplatelet agents, Heparin

Tt Isosorbide dinitrate(Isoket) : Antianginal agents, Vasodilators

%Enoxaparin sodium(Clexane) : Anticoagulants, Antithrombotics, Antiplatelet agents, Heparin

3 Dirofiban HCL(Agrastat) : Anticoagulants
I TPA(Actilyse) : Anticoagulants, Fibrinlytics, Thrombolytics
19 Chostazol(Pletaal) Anticoagulants, Antithrombotics, Antiplatelet agents
T Chemical name(generic name), Criteria : Ministry of Health and Welfare Code

The Korean Journal of Emergency Medical Services Vol. 17(1)
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Table 11. 12-lead electrocardiogram of in—hospital phase patients (N=385)

Lead Rhythm n %

Normal sinus rhythm 48 12.5

All lead Other rhythm’ 31 8.1

Lead I, I, II Normal sinus rhythm 63 16.4

Normal sinus rhythm 215 55,8

9 or more of all lead ST segment elevation 92 23.9

ST segment depression 47 8.3

Q@ wave 21 5.5

Normal sinus rhythm 86 22.3

ST segment elevation 28 7.3

2 or more of lead I, I II ST segment depression 7 1.8

Q@ wave 7 1.8

Normal sinus rhythm 1 2.9

2 or more of other Leads and normal sinus ST segment elevation 9 2.3

rhythm of lead I, I, I ST segment depression 2 0.5

Q@ wave 1 0.3

i Normal sinus rhythm 10 18.2

2 or more of Leafi I, ]I,m of patients ST segment elevation 4 73
taken electrocardiogram in the .

pre—hospital phase (n=55) ST segment depression 0 0.0

Q@ wave 0 0.0

“Other rhythm
fibrillation, ventricular fibrillation

2) XA AldE Hal L S5H%
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Nicorandil

3 ChAIRES] WR U 12RE ANE
ohgarel e o 198 AHEE A fwol

O
s
A

(o0}

=

=
Z1A]
O

= 8.3%(4778)°]%

STRA 317 1.8%(7)01%]
Ly et ne

0(31‘11)01

right bundle branch block, asystole, 3degree AV block, ventricular tachycardia, arterial

A = GAElse] Ao 19 5%(48“‘) 71e 2]
= 8.1 a1, Lead I, T, TMoflA]
A5l A9E 16.4%(639) 0|21k

oA 274

olAh ST Aol T

23.9%(927%), STEA 3730] Takel A

o TeadI, I, MollA 27§
oA} STEA Abo] THakE A9 7 3%(281),

9} Lead I, I, MojlA

oAl 274 o) sTE4

o] WAE A9 2.3%(9%), STEA s17o]
W 9= 0.5%(27) 0134,
A= AARE AR oAt
E(n=55)2] B U] AAES] Lead T, T, MOJA 2

A dARA 4

7 ol STEA 5ol e 4

o] tiTable 11,

The Korean Journal of Emergency Medical Services Vol. 17(1)

L= 7 3%(4%)



32

Table 12. Cardiac enzyme of in—hospital phase patients

Cardiac enzyme Results n %
CK-MB Normal 0.1~5.8ng/mL 219 57.0
(N=384) High more than 5, 8ng/mL 165 43.0
Troponin T Normal 0~0,1ng/mL 107 56.6
(N=189) High more than 0, 1ng/mL 82 43.4
Troponin I Normal 0~0.16ng/mL 12 21.1
(N=57) High more than 0,16ng/mL 45 78.9
Table 13. Time to ballon according to transport method N(%)
119 ambulance Other
Division Time XZ D
114 (%) 271 (%)
Less than 1 hour 61 (53.5) 50 (18.5) 52.053 .000
1 hours — less than 3 hours 25 (21,90 81 (29.9)
Time from 3 hours — less than 6 hours 9 (7.9 43 (15.9)
symptom onset 10 g 1 s less than 12 hours 9 (1.9 32 (1.8
emergency medical
center 12 hours — less than 24 hours 1 0.9) 23 (8.5)
24 hours or more 3 (2.6) 17 (6.3)
unknown 6 (5.3) 25 (9.2)
Less than 30 min’ 10 (8.8) 13 (4.8) 7.150 521
30 min—less than 60 min 39 (34.2) 93 (34.3)
60 min-less than 90 min’ 23 (20.2) 42 (15.5)
Time from 90 min—less than 120 min" (2.6) 15 (5.5)
:gzaezzigfdjsal 120 min—less than 180 mlnv 8 (7.0) 15 (5.5)
cag’ or part 180 min—less than 360 min (2.6) 8 (3.0)
360 min—less than 1440 min 14 (12.3) 48 17.7)
1440 min (24 hours) or more 9 (7.9 28 (10.3)
Unknown 5 4.9 (8.3
Less than 1 hour 5 (4.4) 2 0.7 27.961 .000
1 hours — less than 3 hours 53 (46.5) 69 (25.5)
Time from 3 hours — less than 6 hours 12 (10.5) 50 (18.5)
symptom onset 6 hours — less than 12 hours 16 (14.0) 35 (12.9)
to CAG" or PI’ 12 hours — less than 24 hours 8 (7.0) 44 (16.2)
24 hours or more 11 (9.6) 42 (15.5)
Unknown 9 (7.9 29 (10.7)

‘min: minutes
TCAGZ Coronary arteriography
YPCI: Percutaneous coronary intervention
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Table 14. Admission periods according to time from symptom onset to CAG' or PCIf N(%)
1 hours 3 hours 6 hours 12 hours
Lesi th:n 1. less than — less than — less than — less than 21 }]fu:S .
ou 3 hours 6 hours 12 hours 24 hours or more p
7 ® 122 ® 62 @@ 51 ® 52 @ 53
1-3 days 0 (00 5 (41 2 (32 2 (39 3 (58 1 (19 .000
4-5 days 4 (57.1) 25 (20.5) 12 (19.4) 15 (29.4) 15 (28.8) 11 (20.8)
6—7 days 3 (42.9) 58 (47.5) 24 (38.7) 14 (27.5) 16 (30.8) 15 (28.3)
Admission
periods 8-10days 0O (0,00 18 (14.8) 14 (22.6) 12 (23.5) 8 (15.4) 14 (26.4)
11-15days 0 (00 9 (7.4 5 (81 4 (78 7 (135 9 17.0)
16 days or
0 (00 7 (57 5 (81 4 (78 3 (58 3 (57
more
“Fisher's Exact test
foaa: Coronary arteriography
YPCI: Percutaneous coronary intervention
4) CHaMRle| A&t e A 6) SAEMAIZIRE CAG & PCl Al
gAe] EL $HE CK-MB 45l Wt Alziol T2 HH A™T|ZH
43 O%(16574), AAro] 57.0%(2197) oA 2] ZAHPAAIZERE] CAG = PCI AJ8§st A7k
SioH, Troponin T /350l 43.4%(823), B0l of wp2 W9l YUk SAH o= Folit 2lo]
56,6%(1077‘1), Troponin I A0 78, 9%(4571), 7} AATHp=.000). ZAMMIAZHLE] CAG E=
/o] 21.1%(1270) o4 EE It Table 12), PCI AJ371A] 17} mlakel A< 57 1971 9197]
5) LYI4eclof| whe B A|ZE 7ro] 4-5Yo|al, 1-3A|7F mgkel 79 20.5%
o] E0ols 750 ol.?, 77 L olo
Wl seeol wek ZabaE SRA dlep ) o ew JIESRE SR, 4T S
710 _70] 1}
A AZHp= 00003 ZAPYRE CAG T por ) 67T T Table 14),
£ AJRHRE AlZHp=.000)> SAIA = o3t 2}
o7k AT,
HOTFAE ol 3 A9 FAAE S V. 2 #
WA7A] 1A)7F mlato] 53 5%(617), 1 ¢ 4%t
L ol83s 751 oL ™ —1
P AT BREONE IO THE O gyMmaME mxje) wuiel
8351 A7 Wt ZAMMYHEE] CAG E= PCI
EA
E AIFSE AI7F 9A] 119 LA 0] 83 AL 3 =4
AlZE uwjdto] 50,9%(58%), 1 £ kel H9 o AToA] HES Wt AR FAAEEM
26.2%(TIH) & 119 TGS 0|83t A9yl w5 TS Yl FHoREe wHE 2 Hevt

tKTable 13).

30.4%(117%) & 714 Wokl, 119732 o] g3t
AL 29 6%(114H) 2 UERIT o] 20084
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