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Score Condition

1 Myocardial infarction (history, not ECG changes only)

Congestive heart failure
Peripheral vascular disease (includes aortic aneurysm >
6cm)

Cerebrovascular disease: CVA with mild or no residual
or TTA

Dementia
Chronic pulmonary disease
Connective tissue disease

Peptic ulcer disease

Mild liver disease (without portal hypertension, includes
chronic hepatitis)

Diabetes without end-organ damage (excludes
diet-controlled alone)

2 Hemiplegia
Moderate or severe renal disease

Diabetes with end-organ damage (retinopathy,
neuropathy, nephropathy, or birttle diabetes)

Tumor without metastasis (exclude if >5 years from
diagnosis)
Leukemia (acute or chronic)

Lymphoma
3 Moderate or severe liver disease
6 Metastatic solid tumor

AIDS (not just HIV-positive)

abbreviations : AIDS = accquired immunodeficiency syndrome,
CVA = cerebrovascular accident, HIV = human immunodeficiency
virus, TIA = transient ischemic attack

* For each decade > 40 years of age, a score of 1 is added to
the above score

¥ 1. Charlson Comorbidity Index, Charlson 59| €104l 2 (5).
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~ N Pediatric (<18 years old),
y - n=1,860
'S N\
Adult OHCA
L N=85,551 (97.9%) )
Non-cardiac etiology,
p ] \ n=23,094
Presumed cardiac etiology
N=62,457 (71.5%)
. 7 . « .
- Missing of main exposure,

- N n=53,613

Final enrollment
N=8,844 (10.1%)
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Total
Age, year
Median (IQR)

18-44
45-64

=65

Gender, male

Medical aid

Past medical history
Diabetes mellitus

Hypertension

Heart disease
Stroke
Cancer

Residential area,
metropolitan

Location of arrest,
public place

Witnessed status

Primary shockable
rhythm at the scene

Bystander CPR

Prehospital
defibrillation

EMS Time variables,

Chronic Liver disease

Total No CLD CLD CLD with
without cirrhosis
cirrhosis
N (%) N (%) N (%) N (%) p-valu
€
8,844 7,160 (81) 361 (4.1) 1,323 (15) <0.001
64 (52-78) 66 (52-80) 62 58 (51-70) <0.001
(52-73)

1,229 (13.9) 1,031 (14.4) 39 (10.8) 159 (12.0) <o0.001

3,369 2,484 161 (44.6) 724 (54.7)

(38.1) (34.7)

4,246 3,645 161 (44.6) 440 (33.3)

(48.0) (50.9)

6,042 4,683 270 1,089 <0.001

(68.3) (65.4) (74.8) (82.3)

1,794 1,674 <0.001
13.6 1 (5.

(20.3) (23.4) 49 (13.6) 71 (5.4)

976 (11.0) 524 (7.3) 111 (30.7) 341 (25.8) <0.001
1,594 1,220 125 (34.6) 249 (18.8) <o0.001
(18.0) (17.0)

470 (5.3) 345 (4.8) 57 (15.8) 68 (5.1)  <o0.001

242 (2.7) 170 (2.4) 24 (6.6) 48 (3.6) <0.001

569 (6.4) 282 (3.9) 84 (23.3) 203 (15.3) <0.001
4,146 3,469 159

18 .2 <0.001
(46.9) (48.4) (44.0) 518 (39.2)

1,521 (17.2) 1,409 (19.7) 53 (14.7) 59 (4.5)  <0.001
4,389 3,622 182 585 (44.2) <0.001
(49.6) (50.6) (50.4)

1,794 1,674 49 (13.6) 71 (5.4)  <0.001
(20.3) (23.4)
4,184 3,541 161 (44.6) 482 (36.4) <o0.001
(47.3) (49.5)
2,345 2,122 72 (19.9) 151 (11.4) <0.001
(26.5) (29.6)
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min, median (IQR)
Response time
interval

Scene time interval

Transport time
interval

ED level 1 or 2

Reperfusion

TTM

Outcomes
Prehospital ROSC

Survival to
discharge

Good CPC

7 (5-9)
9 (6-12)
7 (5-11)

6,534
(73.9)

397 (4.5)
463 (5.2)

1,017 (11.5)
954 (10.8)

663 (7.5)

7 (5-9)
9 (6-12)
7 (5-11)

5,473
(76.4)

377 (5.3)
426 (5.9)

940 (13.1)
888 (12.4)

623 (8.7)

7 (5-9) 7 (5-10)
9 (6-12) 9 (6-12)
7 (4-11) 7 (5-11)

249 812 (61.4)
(69.0)

17 (4.7) 3 (0.2)
19 (5.3) 18 (1.4)

44 (12.2) 33 (2.5)
45 (12.5) 21 (1.6)

32 (8.9) 8 (0.6)

<0.001

0.351

0.722

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

CLD, chronic liver disease; IQR, interquartile range; CPR, cardiopulmonary
resuscitation; EMS, emergency medical service; ED, emergency department; TTM,
targeted temperature management; ROSC, return of spontaneous circulation; CPC,
cerebral performance category
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Outcomes
Crude OR (95%  40R* (95% CI)  aOR® (95% CI)

n/N (%) CI)
Good neurologic recovery
No CLD 623 / 7,160 (8.7) 1.00 1.00 0.94
(0.61-1.44)
CLD without cirrhosis 32 / 361 (8.9) 1.02 1.07 1.00
(0.70-1.48) (0.70-1.64)
CLD with cirrhosis 8 / 1,323 (0.6) 0.06 0.08 0.07
(0.03—-0.13) (0.04-0.16) (0.03-0.16)
Survival to discharge
No CLD 888 / 7,160 (12.4) 1.00 1.00 0.99
(0.69-1.43)
CLD without cirrhosis 21 / 1,323 (1.6) 1.01 1.01 1.00
(0.73-1.39) (0.70-1.45)
CLD with cirrhosis 45 / 361 (12.5) 0.11 0.13 0.13
(0.07-0.18) (0.08-0.20) (0.07-0.22)

aOR, adjusted odd ratio; CI, confidence interval; CLD, chronic liver disease

Odd ratios were calculated adjusting for age, gender, medical aid, hypertension, diabetes mellitus, heart
disease, stroke, cancer, metropolitan, location of arrest and witnessed status

& b 0dd ratios were calculated with same models with different references
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Model 1
Age group, 18-44 years
No CLD (n=1,031)
CLD without LC (n=39)

Good neurologic recovery

Survival to discharge

n (%) aOR (95% CI) n (%) aOR (95% CI)
214 (20.8) 1.00 282 (27.4) 1.00
9 (23.1) 0.94 (0.41—-2.14) 10 (25.6) 0.72 (0.33-1.58)

CLD with LC (n=159) 2 (1.3) 0.07 (0.02-0.30) 4 (2.5) 0.09 (0.03—-0.26)
Age group, 45-64 years

No CLD (n=2,484) 331 (13.3) 1.00 448 (18.0) 1.00

CLD without LC (n=161) 18 (11.2) 1.01 (0.58-1.78) 26 (16.2) 1.02 (0.63-1.65)

CLD with LC (n=724) 4 (0.6) 0.06 (0.02—-0.16) 10 (1.4) 0.09 (0.05-0.18)
Age group, 65 years~

No CLD (n=3,645) 78 (2.1) 1.00 158 (4.3) 1.00

CLD without LC (n=161) 5 (3.1) 1.55 (0.60—4.00) 9 (5.6) 1.37 (0.67—2.81)

CLD with LC (n=440) 2 (0.5) 0.25 (0.06—-1.05) 7 (1.6) 0.41 (0.19—0.90)*
Model 2
Male

No CLD (n=4,683) 524 (11.2) 1.00 723 (15.4) 1.00

CLD without LC (n=270) 31 (11.5) 1.22 (0.78-1.91) 41 (15.2) 1.09 (0.73—1.61)

CLD with LC (n=1,089) 7 (0.6) 0.08 (0.04—0.16) 15 (1.4) 0.10 (0.06—0.17)
Female

No CLD (n=2,477) 99 (4.0) 1.00 165 (6.7) 1.00

CLD without LC (n=91) 1 (1.1) 0.25 (0.03-1.87) 4 (4.4) 0.61 (0.21-1.76)

CLD with LC (n=234) 1 (0.4) 0.09 (0.01-0.63) 6 (2.6) 0.31 (0.13—0.71)*

aOR: adjusted odds ratio; CI: confidence interval; CLD, chronic liver disease; LC, liver cirrhosis
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Odds ratios were calculated after adjusting for age, gender, medical aid, past medical history (hypertension,
diabetes mellitus, heart disease, stroke and cancer), residential area, location of arrest, witnessed status,
interaction term for (age group, gender)

* p-value for the interaction term was <0.01
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Outcomes R 9% .
/N (56 Crude OR (95%  a0R* (95% CD)  aOR® (95% CD)
Good neurological
recovery
No CLD 1’707(é 5438’461 1.00 1.00 1.07 (0.88-1.31)
Si%I%OVS\fil:hout 131 / 3,492 (3.8) 1.07 (0.89-1.28) 0.93 (0.76-1.14) 1.00

CLD with cirrhosis 266 / 10,504 (2.5) 0.71 (0.62-0.81) 0.64 (0.56-0.74) 0.69 (0.55-0.86)

Survival to discharge

No CLD 2’757(é 7%8’461 1.00 1.00 0.92 (0.79-1.06)
CLD without
cirrhosis 251 / 3,492 (7.2) 1.28 (1.12-1.47) 1.09 (0.94-1.27) 1.00

CLD with cirrhosis 508 / 10,504 (4.8) 0.84 (0.77-0.93) 0.74 (0.67-0.83) 0.68 (0.58-0.80)

OR: odds ratio; CI: confidence interval

Odds ratios were calculated adjusting for age, gender, medical aid, past medical history (hypertension,
diabetes mellitus, heart disease, stroke, and cancer), residential area, location of arrest and witnessed status

& b 0dds ratios were calculated with same models with different references.
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Chronic Liver disease

CLD .
Total No CLD without %Il}?hg\;lgl
cirrhosis
N (%) N (%) N (%) N (%)
41,115 3,185 9,313
Total 53,613 (76.7) (5.9) (17.4)
Age, year
Median (IQR) 74 (61-82) 75 (63-83) 71 (61-78) 68 (57-76)
) 3,124 2,526 125 473
18-44 (5.8) (6.1) (3.9) (5.1)
45-64 13,610 9,043 970 3,597
(25.4) (22) (30.5) (38.6)
>65 36,879 29,546 2,090 5,243
(68.8) (71.9) (65.6) (656.3)
33,017 24,009 2,103 ,905
Gender, male (61.6) (58.4) (66) (74.1)
- . 7,318 5,462 487 1,369
Medical aid (13.6) (13.3) (15.3) (14.7)
Past medical
history
Diabetes 11,678 6,645 1,471 3,562
mellitus (21.8) (16.2) (46.2) (38.2)
- 17,850 13,166 1,639 3,045
Hypertension gag.g%) 6(32) (51.5) (32.7)
: ,680 ,515 971 1,194
Heart disease (16.2) (15.8) (30.5) (12.8)
5,355 3,887 501 967
Stroke (i0) 53 (15.7) (102
7,289 3,662 1,005 2,622
Cancer (13.6) (8.9 (31.6) (28.2)
Residential area, 21,157 16,593 1,288 3,276
r]fletrqpohtafn (39.5) (40.4) (40.4) (35.2)
ocation o
- 8,256 6,386 411 1,459
arrest, public (15.4) (15.5) (12.9) (15.7)
. 25,405 19,290 1,616 4,499
Witnessed (47.4) (46.9) (50.7) (48.3)
Prehospital 7,318 5,462 487 1,369
shockable ECG (13.6) (13.3) (15.3) (14.7)
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Abstract

Association between chronic liver
disease and clinical outcomes in

out-of-hospital cardiac arrest

Pak Jieun

Department of Emergency Medicine
College of Medicine

The Graduate School

Seoul National University

Objectives

Out-of-hospital cardiac arrest (OHCA) and chronic liver disease
(CLD) are global health issues. The purpose of this study is to
evaluate the association between chronic liver disease and clinical

outcomes in OHCA.



Methods

A retrospective observation study, using a nationwide
population—-based OHCA registry, was conducted. Adult patients with
cardiac OHCAs who were treated by emergency medical service
(EMS) providers between January 2013 and December 2015 were
screened. The main exposure was the status of chronic liver disease
that had been diagnosed before OHCA, categorized into three groups:
no CLD, CLD without cirrhosis, and CLD with cirrhosis. Multivariable
logistic regression analysis for survival and neurologic recovery were
conducted to calculate the adjusted odds ratio (AOR) and confidence
intervals (CIs). Interaction analysis for age, gender, and subgroup
analysis according to an initial electrocardiogram (ECG) were

performed.

Result

A total of 8844 eligible OHCA patients were enrolled. There were
361 (4.19%) patients in the CLD without cirrhosis group and 1,323
(15%6) patients in the CLD with cirrhosis group. Compared to no CLD
group, CLD with cirrhosis group was less likely to have favorable
outcomes for good neurological recovery and survival to discharge.
Patients with CLD but without cirrhosis showed similar associations

In neurologic recovery and survival with those without CLD. In
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multivariable logistic regression analysis, the AOR for good
neurological outcome of patients with CLD without cirrhosis was
[95% CIs] 1.07 (0.70 - 1.64); the AOR for those with CLD and
cirrhosis was 0.08 (0.04 - 0.16). And the AOR for survival outcome of
patients with CLD without cirrhosis was [95% CI] 1.01 (0.70-1.45);
the AOR for those with CLD with cirrhosis was 0.13 (0.08-0.20).
Same trends of association were demonstrated in interaction and

imputation analysis.

Conclusion

OHCA patients with liver cirrhosis showed poor clinical outcomes and
CLD had no negative association unless they progressed to cirrhotic

status.

keywords : Out-of-hospital Cardiac Arrest, Chronic Liver

disease, Survival, Neurological outcomes, Interaction Effect
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