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Early coronary angiography in patients with out-of-hospital cardiac arrest
and improved survival discharge rate

Su-Min Chun, Sang-Hun Lee, Jae-Cheon Jeon, Woo-lk Choi, Sang-Chan Jin

Department of Emergency Medicine, Keimyung University Dongsan Medical Center, Daegu, Korea

Objective: Coronary angiography (CAG) is an important procedure in post-resuscitated patients with out of hospital car-
diac arrest (OHCA). On the other hand, the timing of CAG is still controversial. This study investigated the relationship
between electrocardiogram, cardiac enzyme, echocardiographic findings, and early coronary angiography (ECAG).

Methods: The medical records of OHCA patients from January 2014 to December 2018 were reviewed retrospectively.
The total patients who underwent CAG for OHCA caused by cardiac origin were 48. They were divided into two groups
according to survival discharge. The ECAG was defined as the time from reporting 119 to the CAG within two hours. The
following items in the two groups were also analyzed: the prehospital factors, such as witnessed arrest, bystander car-
diopulmonary resuscitation, shockable rhythm, and arrest to return of spontaneous circulation time; and the hospital fac-
tors, such as the timing of CAG, ST-segment elevation or depression in the electrocardiogram, troponin-I elevation, and

transthoracic echocardiography findings.

Results: Twenty-seven patients out of 48 patients with OHCA (56.3%) underwent ECAG. In the survival group (n=35),
ECAG incidence was significantly higher than the death group (n=24 [68.6%] vs. n=3 [23.1%], P=0.008) and the adjusted
odds ratio of ECAG for predicting survival discharge was 10.69 (95% confidence interval, 1.7-68.8).

Conclusion: In this retrospective study, the patients applied with ECAG showed a better prognosis in the survival dis-

charge rate than the patients with delayed CAG.
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Capsule Summary

What is already known in the previous study
Coronary angiography (CAG) is an important proce-
dure in post-resuscitated patients with out of hospital
cardiac arrest. When electrocardiogram presents ST-
segment elevation, this patient requires emergent coro-
nary angiography.

What is new in the current study

The timing of CAG is still controversial. Patients within
2-hours CAG had a better prognosis in the survival dis-
charge rate.
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Fig. 1. Study diagram. OHCA, out of hospital cardiac; DOA,
death on arrival, CAG, coronary angiography; Early
CAG, within 2 hours from 119 call time to coronary
angiography.
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Table 1. Clinical and laboratory characteristics of 48 OHCA patients according to early CAG

Variable Total (n=48) Early CAG? (n=27) Delayed CAG (n=21) P-value
Age (yr) 59.3+12.7 58.5+13.9 60.2*£11.2 0.603
Sex >0.99
Mae 38(79.2) 21(77.8) 17 (81.0)
Female 10 (20.8) 6(22.2) 4 (19.0)
Risk factor
Previous arrest 3(6.3) 2(7.4) 1(4.8) >0.99
Ischemic heart disease 13(27.2) 9(33.3) 4 (19.0) 0.338
Other heart disease 10 (20.8) 7(25.9) 3(14.3) 0.478
Old CVA 10 (20.8) 7(25.9) 3(14.3) 0.478
HTN 22 (45.8) 11 (40.7) 11 (52.4) 0.422
DM 8(16.7) 5(18.5) 3(14.3) >0.99
COPD 3(6.3) 2(7.4) 1(4.8) >0.99
CKD 2(4.2) 1(3.7) 1(4.8) >0.99
Cancer 1(2.1) 1(3.7) 0 >0.99
Witnessed arrest 41 (85.4) 21(77.8) 20(95.2) 0.268
Bystander CPR 33(68.8) 18 (66.7) 15 (71.4) 0.724
Shockable rhythm 38(79.2) 21 (77.8) 17 (81.0) >0.99
Arrest to ROSC time (min) 17.5(10.3-33.8) 18.0 (11.0-30.0) 17.0 (10.0-40.0) 0.771
Post ROSC ECG
ST elevation 15(31.3) 8(29.6) 7 (33.3) >0.99
New onset LBBB or RBBB 3(6.3) 2(7.4) 1(4.8) >0.99
ST depression or T wave inversion 17 (35.4) 12 (44.4) 5(23.8) 0.138
Without significant ECG changes 13(27.2) 5(18.5) 8(38.1) 0.130
Laboratory findings
Creatine kinase (U/L) 147.8 (107.2-194.7) 122.7 (94.3-182.3) 178.9 (132.1-197.9) 0.103
CK-MB (ng/mL) 1.9(0.9-3.49) 1.8(0.8-3.1) 19(1.3-35) 0.526
NT-proBNP (pg/mL) 229.5 (60.3-1,225.0) 166.0 (59.0-883.0) 323.0(61.5-2,114.0) 0.662
Lactate (mmol/L) 9.1+38 9.2+39 9.0t38 0.959
Troponin | (ng/mL) 0.1(0.0-0.3) 0.1(0.0-0.3) 0.1 (0.0-0.2) 0.499
Trononin-l elevation 29 (60.4) 17 (63.0) 12 (57.1) 0.683
Significant TTE? 32 (66.7) 21(77.8) 11 (52.4) 0.064
RWMA 11 (22.9) 6(22.2) 5(23.8) 0.897
GWMA 21 (43.8) 15 (55.6) 6 (28.6) 0.062
Not significant TTE 16 (33.3) 6(22.2) 10 (47.6) 0.064
Time from 119 call to CAG (hr) 1.83(1.33-2.82) 1.35(1.20-1.70) 3.03(2.46-10.03) <0.001
Significant CAGY 30 (62.5) 20(74.2) 10 (47.6) 0.060
Targeted temperature management 13 (27.1) 8(29.6) 5(23.8) 0.653
Survival discharge 35(72.9) 24 (88.9) 11 (52.4) 0.008
Good neurologic outcome” 15 (31.3) 8 (29.6) 7 (33.3) 0.784

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

OHCA, out of hospital cardiac arrest; CAG, coronary angiography; CVA, cerebrovascular accident; HTN, hypertension; DM,
diabetes mellitus; COPD, chronic obstructive pulmonary disease; CKD, chronic kidney disease; CPR, cardiopulmonary resus-
citation; ROSC, return of spontaneous circulation; ECG, electrocardiography; LBBB, left bundle-branch block; RBBB, right
bundle-branch block; CK-MB, creatine kinase-myocardial band; NT-proBNP, N-terminal pro-B-type natriuretic peptide; TTE,
transthoracic echocardiography; RWMA, regional wall motion abnormality; GWMA, global wall motion abnormality.

3 Early CAG, within 2 hours from 119 call time to CAG. ® Significant TTE, regional or global wall motion abnormality in

TTE. 9 Significant CAG, coronary artery stenosis >50%. ¢ Good neurologic outcome, cerebral performance category 1, 2.
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Table 2. Patients characteristics according to survival discharge

Variable Total (n=48) Survival (n=35) Death (n=13) P-value
Age (yr) 59.3+12.7 57.8+13.4 63.2+10.0 0.171
Sex 0.706
Mae 38(79.2) 27 (77.1) 11 (84.6)
Female 10 (20.8) 8(22.9) 2(15.9)
Risk factor
Previous arrest 3(6.3) 3(8.6) 0 0.553
Ischemic heart disease 13(27.1) 11 (31.4) 2(15.9) 0.466
Other heart disease 10 (20.8) 9(25.7) 1(7.7) 0.248
Old CVA 10 (20.8) 9(25.7) 1(7.7) 0.248
HTN 22 (45.8) 15 (42.9) 7(53.8) 0.497
DM 8(16.7) 7 (20.0) 1(7.7) 0.418
COPD 3(6.3) 3(8.6) 0 0.553
CKD 2(4.2) 1(2.9) 1(7.7) 0.473
Cancer 1(21) 1(2.9) 0 >0.99
Witnessed arrest 41 (85.4) 30(85.7) 11 (84.6) >0.99
Bystander CPR 33(68.8) 25 (71.4) 8(61.5) 0.511
Shockable rhythm 38(79.2) 30(85.7) 8(61.5) 0.067
Arrest to ROSC time (min) 17.5(10.3-33.8) 13.0 (10.0-23.0) 33.0(17.0-46.0) 0.018
Post ROSC ECG
ST elevation or new onset BBB 18 (37.5) 9 (25.7) 9(69.2) 0.009
ST depression or T wave inversion 17 (35.4) 14 (40.0) 3(23.1) 0.330
Any ECG abnormality 35(72.9) 23(65.7) 12 (92.3) 0.081
Laboratory finding
Creatine kinase (U/L) 147.8 (107.2-194.7) 132.1 (106.0-182.3) 182.9 (158.7-224.8) 0.042
CK-MB (ng/mL) 1.9(0.9-34) 1.8(0.8-3.3) 1.9(1.3-4.2) 0.450
ProBNP (pg/mL) 229.5(60.3-1,225.0)  135.0 (58.0-474.0) 1,455.0 (197.5-8,464.5) 0.009
Lactate (mmol/L) 9.1+38 84137 10.9+37 0.046
Troponin | (ng/mL) 0.1 (0.0-0.3) 0.1 (0.0-0.3) 0.1 (0.0-0.3) 0.693
Troponin | elevation 29 (60.4) 20 (57.1) 9(69.2) 0.522
Significant TTE? 32 (66.7) 26 (74.3) 6 (46.2) 0.066
RWMA 11 (22.9) 10 (28.6) 1(7.7) 0.246
GWMA 21 (43.8) 16 (45.7) 5(38.5) 0.653
Not significant TTE 16 (33.3) 9(25.7) 7(53.8) 0.066
Early CAG” 27 (56.3) 24 (68.6) 3(23.1 0.008
Time from 119 call to CAG (hr) 1.8 (1.3-2.8) 1.7 (1.3-2.9) 25(1.9-2.9) 0.182
Significant CAGY 30 (62.5) 20(57.1) 10 (76.9) 0.317
Targeted temperature management 13(27.1) 9 (25.7) 4 (30.8) 0.728
Percutaneous coronary intervention 21 (43.8) 15 (42.9) 6 (46.2) 0.840
ECMO 7(14.6) 2(5.7) 5(38.5) 0.004
DNR during treatment 5(10.4) 0 5(38.5) <0.001

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

CVA, cerebrovascular accident; HTN, hypertension; DM, diabetes mellitus, COPD, chronic obstructive pulmonary disease;
CKD, chronic kidney disease; CPR, cardiopulmonary resuscitation; ROSC, return of spontaneous circulation; ECG, electro-
cardiography; BBB, bundle-branch block; CK-MB, creatine kinase-myocardial band; ProBNP, pro-B-type natriuretic peptide;
TTE, transthoracic echocardiography; RWMA, regional wall maotion abnormality; GWMA, global wall motion abnormality;
CAG, coronary angiography; ECMO, extracorporeal membrane oxygenation; DNR, do not resuscitate.

3 Significant TTE, regional or global wall motion abnormality in TTE. ® Early CAG, within 2 hours from 119 call time to

CAG. @ Significant CAG, coronary artery stenosis > 50%.
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Table 3. Multivariable logistic regression analysis for predicting survival outcomein al patients

Variable Adjusted odd ratio 95% Confidence interval P-value
Shockable rhythm 6.7 1.0-44.1 0.048
Arrest to ROSC time (min) 1.0 0.9-1.0 0.124
Early CAG? 10.7 1.7-68.8 0.013
ROSC, return of spontaneous circulation; CAG, coronary angiography.
3 Early CAG, within 2 hours from 119 call timeto CAG.
Table 4. Subgroup analysis according to initial shockable rhythm, ST segment, troponin |, and TTE findings
Subgroup All patients (n=48) Early CAG? (n=27) Delayed CAG (n=21) P-value
Initial shockable rhythm 38(79.2) 21 (77.8) 17 (81.0) >0.99
Survival discharge 30 (62.5) 20 (74.1) 10 (47.6) 0.013
Good neurologic outcome 14 (29.2) 8 (29.6) 6 (28.6) 0.859
ST elevation 15(31.3) 8(29.6) 7(33.3) >0.99
Survival discharge 7(14.6) 6(22.2) 1(4.8) 0.041
Good neurologic outcome 3(6.3) 3(11.1) 0 0.200
Troponin | elevation 29 (60.4) 17 (63.0) 12 (57.1) 0.683
Survival discharge 20 (41.7) 15 (55.6) 5(23.8) 0.014
Good neurologic outcome 7 (14.6) 4(14.8) 3(14.3) >0.99
Significant TTE? 32 (66.7) 21 (77.8) 11 (52.4) 0.064
Survival discharge 26 (54.2) 19 (70.4) 7(33.3) 0.148
Good neurologic outcome 10 (20.8) 6(22.2) 4(19.0) 0.703

Values are presented as number (%).

TTE, transthoracic echocardiography; CAG, coronary angiography.
3 Early CAG, within 2 hours from 119 call time to CAG. ® Significant TTE, regiona or global wall motion abnormality in TTE.
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