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Summary

A good overall assessment of the severity of illnesses of patients admitted to a general intensive care
unit (ICU) is not without problems. The APACHE (acute physiology and chronic health evaluation)
prognostic scoring system enables us to stratify acutely ill patients and compare efficiency of ICU
therapy in different hospitals. This preliminary study carried out on 100 consecutive admissions to the
ICU in University Hospital, Kuala Lumpur showed the spectrum of ICU admissions and the direct
relationship between APACHE II score and mortality.

Keywords: APACHEII, outcome prediction, prognostic scoring system, preliminary usage in UHKL.

Introduction

The APACHE (acute physiology and chronic health evaluation) prognostic scoring system was first
developed in the United States in the George Washington University Medical Centre by William
Knaus et al'. Their initial goal was to develop a better methodology of measuring case mix among ICU
patients. It was noted that death rates varied among ICUs and it was not known whether the cause of
the outcome variations was due to differences in therapeutic efficacy or case-selection criteria of
admission to various ICUs.

The APACHE approach to severity measurement uses the conceptual model that a patient’s prior risk
of death from an acute illness was a funiction of his major disease, his physiological reserve (which was
influenced by his age and the presence of chronic diseases), along with a major contribution from the
acute severity of disease as determined by derangements in acute physiologic balance. The basis for
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APACHE’s development was the hypothesis that the severity of acute disease can be measured by
quantifying the degree of abnormality of multiple physiologic variables.

The original APACHE system provides weightings for 34 potential physiologic measures, the sum of
which yields an acute physiologic score (APS). In the APACHE II?, the number of physiologic
measurements was reduced to 12. There is increased weightage for acute renal failure?®, and Glasgow
coma score® .

The APACHE 1I scoring system was commenced in the ICU in University Hospital, Kuala Lumpur
(UHKL) on August 1, 1990 and this preliminary report is based upon the first 100 consecutive
admissions.

Patients and Method

The first 100 consecutive admissions to the ICU in UHKL from 1 August,1990 to September 23, 1990
were studied in this initial report. Admissions were from the operating theatres directly or from the
recovery room; referrals from all wards (Medical, Surgical, Paediatrics); and from the Accident and
Emergency ward. Patients admitted solely to ICU for the purpose of pain relief (epidural opiates or
thoracic epidurals) were excluded from this study. Patients who underwent cardiac operations were
admitted post-operatively to the Cardiac Intensive Care Unit and hence were excluded.

The APS is determined from the worst physiologic value during the initial 24 hours following ICU
admission. The worst value may be the highest or lowest value from normal. All 12 physiologic
variables must be scored to obtain the APS.

Age points were assigned accordingly. Chronic health points were assigned depending on the mode
of ICU admissions; five points for non-operative or emergency post-operative patients and two points
for elective post-operative patients.

The APACHE II score is then calculated as the sum of the APS, age point and chronic health point
(refer Appendix A?).

The death rate in this study is the observed hospital death rate i.e. in the ICU or in the wards, following
discharge from ICU.

Results

A total of 100 ICU patients were studied with ages ranging from 1 month to 82 years. The age
distribution is illustrated in Table 1. The largest proportion of the patients (20%) fell into the 61-70
year age group.

Table 2 shows the diagnostic category into which the admissions were classified and the corresponding
mortality. There was 100% mortality in those patients admitted with sepsis, haemorrhagic shock and
post cardiac arrest (for cerebral resuscitation) and 42% mortality in trauma/emergency neurological
patients.

The patients were divided into non-operative and operative categories. There were 43 non-operative
and 57 operative patients. The distribution of APACHE II scores in these admissions is illustrated in
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Table 1 : Age distribution of patients

Age (years) Number

0-10 7
11-20 12
21-30 13
31-40 11
41-50 11
51-60 16
61-70 20
71-80 8
> 81 2

Table 2 : Diagnostic category and deaths

Diagnosis Patients Deaths
Neurologic

Trauma / Emergency 12 5

Elective / Post-op 16 1
Resp.insufficiency

Non-operative 21 0

Operative 10 1
Sepsis 3 3
Gastrointestinal 11 3
Cardiovascular 14 1
Drug overdose 1 0
Haemorrhagic shock 1 1
Metabolic disorder 2 0
Post-cardiac arrest 7 7
Multiple trauma 2 1

Figure 1. Patients were admitted at all levels of severity with APACHE II scores ranging from one to
50. (The worst possible APACHE II score is 71).0f the patients, 51% had an APACHE II score of
between 10— 19. The non-operative patients scored higher and they also showed a wider scatter in their
score. These non-operative patients were emergency medical admissions of varying severity.

The APACHE Il scores were correlated with hospital mortality in Figure 2. It showed that the mortality
was higher with a higher APACHE II score. There were no deaths in the 04 APACHE II score group.
In the higher ranges of APACHE II score of 30 onwards, there was a 100% mortality except for
APACHE II score of 45-49 for which there were no admissions within this group.

Table 3 shows the number of non-operative and operative patients and deaths in each category of

APACHE II score. As the number of patients studied was small, there were none in the non-operative
group with scores of 30-34 and 45-49, or in the operative group with a score of 35-54.
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Table 3 : APACHE II scores and hospital mortality in 100 ICU admissions

Non-operative Operative
APACHE II Score Patient Death Patient Death

0- 4 1 0 8 0

5-9 6 0 14 2
10-14 12 1 18 0
15-19 12 5 -9 2
20-24 4 2 5 3
25-29 2 0 2 1
30-34 0 0 1 1
35-39 3 3 0 0
40-44 2 2 0 0
45-49 0 0 0 0
50 -54 1 1 0 0
Total 43 14 57 9

A plot of the death rate against the APACHE II score in non-operative and operative patients is
illustrated in Figure 3.

A study of 5815 ICU admissions from 13 hospitals in the United States showed a dircct relationship
between APACHE 11 scores and observed hospital death rates as shown in Figure 42,

Discussion -

The analysis of the spectrum of our ICU admissions indicates that patients with respiratory
insufficiency formed the largest proportion of admissions followed by neurological patients. The
former included patients with asthma, chronic obstructive pulmonary disease, pulmonary oedema,
infection and respiratory insufficiency after surgery. These patients had a good overall prognosis.

The septic patients had higher mortalities as also demonstrated in the study of ICU admissions in the
United States?.

Post cardiac arrest patients generally had a poor outcome in our study. Whether this poor outcome can
be attributed to severity of illness such that survival is improbable, or to inappropriate or inadequate
ICU treatment needs to be looked into further.

It was noted in our series that longstaying patients may have a low APACHE II score on admission
but eventually succumbed. It is perhaps better to do APACHE scoring at frequent intervals so that a
better prediction of outcome can be obtained.

The major disadvantages about the APACHE II prognostic scoring system is that the points allocated
for the physiologic variables are based on adult values. As such- we found that this system was
unfortunately not suitable for neonatal cases. Physiologic variables which are abnormal for adults may
be normal for neonates.
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Another prognostic scoring system known as the Therapeutic Intervention Scoring System (TISS)® has
been devised by Cullen DJ et al. The main disadvantage of TISS is that it cannot be used to compare
results between different hospitals or even among different units in the same hospital. This is because
the amount of therapeutic intervention required for each patient is very much dependant on the ability
of the physician involved or the policy of the unit. The APACHE II prognostic scoring system
overcomes this problem by pre determining the physiologic variables that need to be scored. Thus
standardisation of results can be achieved between different hospitals or even within the same unit in
each hospital.

We have shown that the APACHE II scoring system can be used in our ICU in Malaysia. We did not
encounter much difficulty in implementing the system as most of the physiological variables were
already monitored or could be made available to most ICUs.

It would be interesting to evaluate results among ICUs in Malaysia now that there is a fairly accurate
and reliable system of comparing the different categories and severity of ICU patients and their final
outcome. Self-assessment and proper audit in the ICU in UHKL would also be a possibility with the
implementation of such a system.
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