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ABSTRACT

Background and Objectives[ Risk assessment methods specially designed for coronary care unit (CCU) are
lacking. The aims of this study were first to assess the utility of the Acute Physiology and Chronic Health
Evaluation 0 (APACHE [ ) scoring system for the prediction of mortality in CCU patients and second to
derive an equation for estimation of death risk. Materials and Methods[d 310 patients were retrospectively
investigated. The day 1-scores of APACHE [ were determinated. An equation for estimation of death risk
was derived, using multivariate logistic regression analysis. A receiver operating characteristic (ROC) curve
for APACHE 0O score was plotted. Results[] The average APACHE O scores of non-survivors were
significantly higher than those of survivors (p<0.01). Multivariate logistic regression analysis showed that the
APACHE [0 scores and the diagnoses on admission were two significant predictors of mortality. We
formulated an equation which could predict outcomes[] Probability of death( ¢*/10 ¢*, where X0 -8.640]
diagnostic category weight[] (0.10x APACHE O scores). The ROC curve for APACHE O confirmed it as
a predictor of mortality, with an area under the curve of 0.933 (standard error (SE)J 0.016). The sensitivity
(95% confidence limit (CL)), specificity (95%CL) for APACHE O scores were, respectively, 0.84 (0.72—
0.92), 0.88 (0.83-0.92). Conclusion[d We conclude that the APACHE [ scoring system is a useful tool for
the overall assessment and management of cardiovascular disease patients in CCUs. (Korean Circulation J
2000530(8):1024-1034)
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Table 1. Demographic characteristics of patients with cardiovascular disease according to hospital death (meanz SD)

Variables Dy omey o Qoo

Male/female ratio 139/110 23/38* 162/148
Age (year) 65.0+ 14.6 75.0x 111 67.0+ 14.5
Mean LOS CCU (day) 4.1+ 5.2 7.5+ 14.0* 48+ 7.9
Mean LOS hospital (day) 12.4+ 10.8 11.5¢ 17.4 12.3+ 12.4
Artificial ventilation (n) 26 (10.4) 34 (55.7)" 60 (19.4)
Location prior to CCU admission

ER 171 (68.7) 40 (65.6) 211 (68.1)

Floor 64 (25.7) 20 (32.8) 84 (27.1)

OPD 14 ( 5.6) 1( 1.6 15 ( 4.8)
Diagnostic categories

Arrhythmia 17 ( 6.8) 8 (13.1) 35(11.3)

CHF 81 (32.5) 21 (34.4) 102 (32.9)

Cardiogenic shock 4( 1.6) 10 (16.4)" 14 ( 4.5)

AMI 96 (38.6) 16 (26.2) 112 (36.1)

Unstable angina 17 ( 6.8) 0( 0.0)* 17 ( 5.5)

Other diagnoses 24 ( 9.6) 6( 9.8) 30( 9.7)

Student’s t-test for unpaired datall age, mean LOS CCU & hospital, chi-square test for male/female ratio, artific-
ial ventilation, location prior to CCU admission, diagnostic categories. p, survivors vs. non-survivorsd LOS, length
of stayll CCU, coronary care unitd ER, emergency roomO OPD, outpatient departmentd CHF, congestive heart
failureD AMI, acute myocardial infarction. *p<0.05, T p<0.01
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Table 2. Physiologic variables, APACHE O score in su-
rvivors and non-survivors

variables Survivors Non-survivors
(meanx SD) (meanz SD)
Pulse (beats/min) 102.0+ 39.2 127.3+ 385"
Mean BP (mmHg) 98.5+ 31.8 87.1% 44.4*
Temperature (O) 373+ 1.1 372+ 14
RR (breaths/min) 214+ 88 269+ 1017
Oxygenation
PaO2 (mmHg) 81.2+ 26.6 79.9+ 34.4
(Fi02<0.6)
A-aDO2 288.6+ 92.5 439+ 181.5
(FiO2=2 0.6)
Hematocrit (%) 377+ 74 35.6+ 7.4*
WBC (x 103/mm?) 11.5+ 5.6 141+ 6.3*
S-creatinine (mg/dL) 1.6x 6.5 23+ 19
Urine output (cc/day) 1883.3+ 1119.1 1620.8+ 1495.0
BUN (mg/dL) 21.1+ 133 400+ 280"
S-sodium (mmol/L) 138.8+ 5.0 138.8+ 8.5
Albumin (g/dL) 35+ 07 3.1+ 08"
Bilirubin (mg/dL) 1.1+ 0.7 1.3+ 0.9
S-glucose (mg/dL) 171.4+ 949 2421+ 129.7"
Acid-base point 22+ 3.6 50+ 3.6
Neurologic point 2170 215+ 203"
Age (year) 650+ 150 749+ 1107
CHP 0.1+ 0.8 0.6+ 2.5*
APACHE O score 46.2+ 21.6 98.3+ 29.2

Student’s t-test for unpaired data was used for comp-
arison of means. p, survivors vs. non-survivorst BP, blood
pressurel RR, respiratory rated A-aDO», alveolar-art-
erial oxygen tension difference] WBC, white blood cell
countsO screatinine, serum creatinined BUN, blood urea
nitrogend ssodium, serum sodiumU s-glucose, serum gl-
ucosel CHP, chronic health point. *p<0.05, T p<0.01
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Fig. 1. Distribution of patient's admissions to the coro-
nary care unit (CCU) and the association between
APACHE O score (bars) and observed inhospital mo-
rtality rates (lines).

Table 3. Logistic regression coefficients by multiple lo-
gistic regression analysis

Variables Coefficients

Diagnostic category weight

Arrhythmia -0.37
CHF —0.40
Cardiogenic shock 2.11
AMI 1.21
Unstable angina -11.17
Other diagnoses 1.14
APACHE O 0.10
Constant —8.64

CHF, congestive heart failured AMI, acute myocardial
infarction

00 700 000 0OOO0O OO0 000 OO (unim—
odal) 000 0000, APACHE O 000 0000
00 0000 0000 0D0000. 000 00 OO0
0 ccu 00 00 0 00 000 0000 00 00
0000, 0 6100 00 000 230(34%)0 0O
2400 00 00000 200 3000 160(24%)0
0000 00 7200 00 O 390(57.4%)0 000
000 0O0O00(Fig. 1).

U AFYES| 05
000 00 0000 00, APACHE O 000 O
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Table 4. Number of patients and observed and predict-
ed inhospital mortality in the major diagnostic categories

Diagnostic Mortality Predicted

categories NI€%) (%) risk (%)
Arrhythmia 35(11.3) 8(229) 6(7.1)
CHF 102 (32.9) 21 (20.6) 15 (14.7)
Cardiogenic shock 14 ( 4.5) 10(71.4) 10(71.4)
AMI 112 (36.1) 16 (14.3) 11 ( 9.8)
Unstable angina 17 5.5 0(C0.0) 0(0.0)
Other diagnoses 30(9.7) 6(20.0) 3(10.0)

Total 310 (100) 61 (19.7) 45 (14.5)
N, number of patientsd CHF, congestive heart failured
AMI, acute myocardial infarction
There was no significant difference between observed
and predicted inhospital mortality in the diagnostic
categories or total material (Chi-square test)
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Fig. 2. Receiver operating characteristic (ROC) curves
for mortality as predicted by APACHE O score for 310
coronary care unit patients. The area under the curve
is 0.933. For any decision criterion, the sensitivity is the
percentage of patients predicted to die who actually
died. The false positive rate (1- specificity) is the per-
centage of patients predicted to die who actually
survived.
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regression coefficients(Table 3))
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Table 5. Sensitivity(Se), specificity (Sp) calculated for
APACHE O score, in patients with cardiovascular dis-
ease (mean (95% confidence limits))

Variables APACHE O score
Cut-off point* 71
Se 0.84 (0.72-0.92)
Sp 0.88 (0.83-0.92)

*Giving the best Youden index 13)
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0 D000 OO0 0000 000 000 0000 O
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(Table 4).
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0 00 31000 0000 O00000.ROCOO OO
0 000 0.933(standard error(SE)00.016)0 00
(Fig. 2). 100 APACHE O OO0 000 (cut—off
points)0 710 0O O OOOO 0.84, 0000 0.88
000 (Table 5).
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Od

<

O . APACHE Ill physiologic scoring for vital signs and laboratory tests

8 5 Pulse 0 |1 7 13 17
<39 40 - 49 50 -99 beats/min 100 - 109 110- 119 120-139 140-154 | >155
23 15 7l 6 0 Mean BP 4 7 9 (10
<39 40-59 60- 69 70-79 80-99 mmHg 100-119  |120-129 ::‘; >140
20 16 13 8 2| O Temperature |4
<329/33 33.4335-339| 34 349 35359 36-39.9C >40
17 8 7 O Respiratory rate 6 9 1 18
o <5 6-11* 12-13 14 - 24 breaths/mi 25-34 35-39 40- 49 >50
or patients on
mechanical ventilaion | 15 5 2| 0 'Pa0,
o points are given for | <49 50 - 69 70-79 >80 mmHg
respiratory rates 6-12 ot A-aDO, 7 9 1 14
<100 100 - 249 [250-349| 350 - 499 | >500
3 0 Hemaboort| 3 T Only use A-aDO; for intubated patients with Fi02>0.5
<409 41 -49% >50 Do not use PaO, weights for these patients
19 5 WBC O |1 5
<10 1.0-29 3.0-19.9 cymm 20-24.9 >25
+ . 3 -
3 0 Y Creatinine /ARF | 4 7 Acute renal failure (ARF) is defined as creatinine
<43 | 44-132 pmolidL 133171 | >172| 215 meay and urie output <410 cclday
= = and no chronic dialysis
<04 05 - 1.4 mg/dL 15-194  [>1.95
0 *Creatinine ¢/ARF 10
0-132 mol/dL >133
0-1.4 mg/dL >15
15 8| 7 5| 4|Ueotpt 0 |1
<399 400 599 600 | 90 [1500- | 2000-3999 | >4000
899 | 1499 199 cc/day
0 BUN |2 7 1 |12
<6.1 mmolt 62-7.1 72-143  [144-285(>28.6)
<169 myidl 17-19 20-39 4-79 | >80
3| 2| 0 Sodium 4
<119 20-134  135-154 mmold >155
<119 [20-13  135-154 mEgh >155
1 6 0 Albumin 4
<19 20-24 25-44 gl >45
<19 20-24 25-4.4 gdl >45
0 Bilirubin 5 6 8 16
<34 pmollL 35-51| 52-85 86-135 >136
<1.9 mg/dl 20-29[3.0-49 50-7.9 >8.0
58 | %9 0 Glucose |3 5
§ .
ﬂ:g‘r’*wef‘g?”'{;ﬁ/d}o‘fsg <2122-33 3.4-11.1 mmol/dL 112-193| 2194
<39/40-59 60- 199 mg/dL 200-349 | >350
0O.APACHE O physiologic scoring for acid base abnormalities
pCO2
5 <25 25—<30 | 30—<35 | 35—<40 | 40—<45 | 45—-<50 | 50—<55 | 55—-<60| = 60
<7.15 12 4
7.15—<7.20
7.20—-<7.25 9 6 3 2
7.25—<7.30
7.30—<7.35 0 1
7.35—<7.40 5 1
7.40—<7.45
7.45—<7.50 0 2
7.50—<7.55 3 12
7.55—<7.60
7.60—<7.65 0
> 7.65
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0 APACHE O physiologic scoring for neurologic abnormalities
Eyes open spontaneously or to painful/verbal stimulation

Inappropriate words

Vel Oriented converses Confuseq and incomprehensible  No response
Motor conversation
sounds

Obeys verbal command 0 3 10 15
Localizes pain 3 8 13 15
Flexion withdrawal/

decorticate rigidity 3 13 24 24
Decerebrate rigidity/ 3 13 29 29

Nno response

Eyes open spontaneously or to painful/verbal stimulation

Verbal Confused Inappropriate words

Motor Oriented converses conversation and incomprehensible  No response
sounds
Obeys verbal command 16
Localizes pain 16
Flexion withdrawal
decorticate rigidit/y 24 33
Caceeere e 2 e
0. APACHE O points for age and chronic health evaluation
Points
Age, yr
< 44
45-59
60—64 1
65—69 13
70-74 16
75-84 17
> 85 24
Comorbid condition*
AIDS 23
Hapatic failure 16
Lymphoma 13
Metastatic cancer 11
Leukemia/multiple myeloma 10
Immunosuppression 10
Cirrhosis 4

*Excluded for elective surgery patients
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