ae{theta oot dptelgtad, A3 sta AUt 2 g, A-erhstn

olberat3]a] A|347 41820014 2%)
Korean ] Prev Med 2001;34(1):21-27

s, 1 (o] 2) 2|2 A=z
FHA, A, AFA, AHY, BAE, EFE

Sz} o ) o

\
Severity-Adjusted Mortality Rates : The Case of CABG Surgery
Hyeung-Keun Park, Hyeongsik Ahn, Young-Dae KwonY, You-Cheol Shin, Jin-Seok Lee?, Hae-Joon Kim; Moon Jun Sohn
Department of Preventive Medicine, College of Medicine, Korea University;
Department of Health Service Management, College of Political Science and Economy, Kyoung Hee University™;
Department of Health Policy and Management, Seoul National University College of Medicine®

Objectives : To develop a model that will predict the mor!alify of  within 24 hours, and previous angina pectoris history. The ¢-statistic
patients undergoing Coronary Artery Bypass Graft (CABG) and  and R® were 0.791 and 0.101, respectively. Hosmer-Lemeshow’
evaluate the performance of hospitals. statistic was 10.3(p value=0.2415). One hospital had a significantly

Methods : Data from 564 CABGs performed in six general hospitals  higher mortality rate than the average mortality rate, while others were
were collected through medical record abstraction by registered  not significantly different.
nurses. Variables studied involved risk factors determined by severity Conclusion : Comparing the quahty of service by sevetity adjusted
measures. Risk modeling was performed through logistic regression  mortality rates, there were significant differences in hospital
and validated with cross-validation. The statistical performance of the  performance. The severity adjusted mortality rate of CABG surgery
developed model was evaluated using c-statistic, R?, and Hosmer-  may be an indicator for evaluating hospital performance in Korea.
Lemeshow statistic. Hospital performance was assessed by severity-
adjusted morialities, Korean J Prev Med 2001;34(1):21-27.

Results : The developed model included age, sex, BUN, EKG  Key Words: Coronary Artery Bypass, Risk adjustment, Hospital Mor-

L thythm, Congestive Heart Failure at admission, acute mental change tality
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Table 1. Variables of patients involved in model development

Charicteristics Variables Charicteristics Variables
Demographic ~ Age Cardiac output
variablesor  Sex Cardiac index
admission type  Admission type Heart AVO02 Difference
SR T function Lt main artery involved
Creatinine (echo or Ejection fraction
Albumin angio)  CVP
Glucose Ventricular thrombus
Lab data Na ~ Ventricular aneurysm
K Peripheral edema 3+
CK-MB Dyspnea
pCO2 Anginal pain
Urine” protein (24hr urine) CHF
Pulsation CHF Hx.
Respiration ?rnegl'I:lHéABG
- . . vious
Vital Sign :;;211?: o duppmet Physical - previous PTCA
Diastolic BP Ex. or gg{:’D or FEV1 <66%
Temperature .
PR U D e Dlabetes
Mental & Acute mental change Past Hx. Urinary output/24 hr.
Neurologic within 21.1hr Chest X-ray
| stas N?“F"‘"S‘? ;hagt_;_ o (cardiomegaly)
Ischemia by EKG Effusion
EKG EKG thythm Recent AMI attack
Diffuse ST-T elevation Ischemic cerebral
Heart block infarction
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Table 2. Actual mortalities of study patients by hospitals (%)

Hospital A B C D E F Total
No. of study 66 45 127 115 70 141 564
patients :
Female 16(242) 19(422) 24(189) 26(22.6) 26(37.1) 44(31.9) 155(27.5)
Male 30058 26(57.8) 103@L1) 89(774) 44(629) 96(68.1) 408 (72.5)
<55 25(3379) 16(35.6) 40(31.5) 28(24.3) 21(30.0) 47(33.3) 177 (31.4)
55< <65 30(45.5) 23(51.1) 50(39.4) 49(42.6) 32(45.7) 58(41.1) 242 (42.9)
65< 11(16.7) 6(13.3) 37(29.1) 38(33.0) 17(24.3) 36(25.5) 145(25.7)
No. of death 2 1 12 5 11 9 40
Mortality (%) 3 22 94 43 15.7 64 7.1
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. Table 3. Multiple logistic regression results

‘ . 95% confidence
Odds Ratio .
Variables B-Coefficient  P-value interval
upper lower
Intercepts 43122 <0.0001
<55
Age 55< < 65 0.6694 -0.2217 1.953 0.668 ~ 5.714
65< 0.8911 0.1117 2.438 0.813 ~ 7.311
Sex Male ‘
Female 0.6623 0.0949 1.939 0.891 ~ 5714
BUN <10
10< 1.3363 0.0033 3.805 1.56 ~ 9.284
EKGrhythm  Normal
Arrhythmia 0.1936 0.6931 1.214 0464 ~ 3.174
Runs of )
ventricular 1.9962 0.0265 7.361 1.261 ~ 42,949
tachycardia
Congestive  No 23162 2 10.138 2253 ~ 45612
heart failure  Yes . 0.0025 . 253 ~ 4561
Acute mental  No
3.7292 0.0049 41.647 3.094 ~ 560.543
change Yes
Angina Hx. No
Yes 0.6886 0.0735 1.991 0937 ~ 4232

Table 4. Ability of developed model to predict in-hospital death

Deciles by predicted

= Hd

Probability of Death Subjects - Actual mortality Expected mortality ‘
1.0 72 0.0 13
2.0 23 8.7 2.1
3.0 76 13 2.6
40 54 3.7 2.7
5.0 49 4.1 33
6.0 45 0.0 49
7.0 52 N 5.1
8.0 56 3.6 6.0
9.0 45 11.1 9.2

10.0 70 28.6 274
¢ statistics 0.791
cross-validated c ststistics 0.794
cross-validated R* *100 10.49

Hosmer-Lemeshow statistics

10.3 (p value = 0.2415)

Table 5. Severity-adjusted mortalities and confidence intervals

Actual mortality,  Severity-adjusted

Severity-adjusted mortality

Hospital % mortality, % confidence interval(95%)
A 30 4,698 1.0- 84
B 22 3.704 -12- 8.6
C 94 10.157 7.9-124*
D 4.3 5416 2.8- 80
E 15.7 6.497 50- 80
F 6.4 8.019 58-102

*: Severity-adjusted mortality rate significantly higher than average rate.
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Figure 1. Severity-adjusted mortalities and confidence intervals.
Table 6. Risk factors for severity-adjusted models of CABG patients
. Hartz et al. Hannan et al. Pons et al. William et al.
This Stud ’ ’ ’ ’
s Study 1992 1995 1998 1998
Age Age > 80 years Demographic Age > 70 years Urgent admission
Sex, female " Fever Age . Sex, female Unstable angina
BUN> 10 History of CHF Female gender Diabetes mellitus ~ Sex, female
Bands > 10% Hemodynamic History of COPD  Diabetes mellitus
EKG rhythm state
abnormality
CHF Cardiac Unstable Cerebrovascular ~ Recent
impairment - disease myocardial
infarction
Acute mental Wheezing Shock Prior vascular CABG + valve
change within Artrial fibrillation ~ Severity of surgery procedure
24hrs Atherosclerotic Kidney disease Congestive heart
History of angina process faitusre
Ventricular Carotid disease Creatinine Chronic
aneurism >168umol/L pulmonary
History of CABG ~ Aortoiliac disease ~ Liver disease disease
Angioplasty on
same admission
Peripheral
vascular disease
Diabetes mellitus  Extensively LV dysfunction Prior CABG
calcified
ascending aorta
Ventricular Emergency Ventricular
function operation aneurysm
Prev. MI<6Hrs.  Mitral valve Diabetes with
disease complication
Malignant Aortic valve Chronic kidney
ventricular operated on disease
arrhythmia
Congestive heart ~ Reoperation Peptic ulcer
failure, this disease
admission
Congestive heart Neoplasia
failure,
previously
~ Comorbidity Rheumatologic
disease
Renal failure Hemiplegia or
paraplegia
Prev. open heart Mild fever
operation disease
Dementia
Metastatic disease
Moderate of
severe liver
disease
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