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Dear editor,
Scoring systems help predict the duration of hospital

stay and outcome of critically ill patients. The APACHE
score is possibly the best-known and most widely used
scale for evaluating the severity of acute illness (1). The
APACHE scoring system was introduced in 1981 by the Med-
ical Center of George Washington University as a method
for measuring the severity of the disease (2). This system
was edited by Knaus et al. and named APACHE II (3, 4). This
scoring system may also be helpful in patient selection for
admission to the Intensive Care Units (ICUs), particularly
when the number of ICU beds is limited. Our study was
done to emphasize the use of these scores by assessing pa-
tients’ outcomes in ICUs of a resource-limited region in
Iran using the APACHE II scale.

A cross-sectional study was conducted in 2015 and 2016.
All cases over 16 years of age with a hospital duration stay
of more than eight hours were included. Burn patients or
those who were brain-dead were excluded. In the case of
multiple ICU admissions, data of the first admission were
recorded. Demographic data, including patients’ age, sex,
length of admission, outcome, and final diagnosis, were
recorded using pre-designed data collection forms. A two-
part checklist was used for data gathering. The first part in-
cluded the demographic information, and the second part
included the standard APACHE II checklist. In this method,
numerical values that were assigned to each variable were

summed up and reported for each patient. The mean, stan-
dard deviation (SD), minimum, and maximum, as well as
the sensitivity, specificity, and positive and negative pre-
dictive values were reported, and finally, a ROC curve was
drawn. A one-sample t-test was used for comparing the
mean scores with fixed numbers, and the independent t
test was used for comparing the mean scores between the
two independent groups (discharged cases versus expired
patients). The Kolmogorov-Smirnov test was used for ex-
amining the normalization of quantitative data in each
group, and the chi-square test was applied for determining
the relationship between the two classified qualitative fac-
tors. We used SPSS ver.18 and MedCalc software to analyze
the data.

The APACHE II score was used to evaluate the severity of
disease among the included patients. This scoring system
is composed of three main components: (1) Acute physiol-
ogy scores, (2) age points, and (3) chronic health points.

A total of 185 patients met the inclusion criteria and
were included, of whom 68.1% were men (126 patients), and
31.9% were women (59 patients). The mean age± SD for the
total population was 45.56 ± 23.03 years (42.74 ± 23.30 for
men and 51.59 ± 24.62 for women). Also, 67 (36%) patients
were admitted to the medical ICU and 118 (63.8%) cases to
the surgical ICU. The mean duration of hospital stay was 8.8
± 7.05 days.

The independent t-test was used for comparing the
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mean age among discharged (n = 103) and expired (n = 82)
patients, as well as for comparing the duration of hospital-
ization. The mean age of expired patients was 54.45± 22.25
years, and the mean age of discharged patients was 38.49±
23.11 years. A chi-square test was also used to investigate the
relationship between patients’ gender and their outcome.
According to our results, there was a significant increase in
the patients’ mortality with advancing age (P < 0.001).

The sensitivity, specificity, and positive and negative
predictive values for different cutoff points are reported in
Table 1 using MedCalc software. As can be seen, the best cut-
off point was determined to be 19.

This APACHE cutoff was highly specific to our patients.
Figure 1 displays the ROC curve. The area below the ROC
curve was 0.888 (standard error = 0.026).

Score

100-Specificity

Se
n
si
ti
vi
ty

100

80

60

40

20

0

0 20 40 60 80 100

Sensitivity: 77.0
Specificity: 91.4
Criterion: <=19

Figure 1. The APACHE II ROC curve to predict hospital mortality

The mean APACHE II score was 14.02 ± 8.48 for the dis-
charged patients, which was significantly lower than the
reference point (score of 20) (P < 0.001). This value was
27.46 ± 6.61 for the expired cases, which showed a sig-
nificant difference from the aforementioned cutoff (P <
0.001).

In this study, the mean age of the included subjects
was different between the two groups (expired and dis-
charged) and was significantly higher among expired pa-
tients. Our results were consistent with the results by
Niewinski et al. (5). In contrast, Cho et al. (6) believed that
age did not have a significant impact on the mortality of
ICU-admitted patients. The mean duration of hospitaliza-
tion was not significantly different between both studied

groups. The results of our research were consistent with
the findings of studies by Giangiuliani et al. (7) and Dona-
hoe et al. (8). There was no significant difference between
both studied groups regarding the gender ratio. The find-
ings by Ho et al. support the results of our study (9). We
measured the APACHE II score for discharged patients, and
a mean value of 14 was obtained. Comparing this value
with a reference point of 20 showed that the mean APACHE
II score in discharged patients was significantly smaller
than 20. Also, by measuring the APACHE II score among
expired patients, a mean score of 27 was found, and com-
paring it with a score of 20 showed that the mean APACHE
II score in expired patients was significantly higher than
20. Our results were consistent with studies by Cho et al.
(6), Giangiuliani et al. (7), and Ho et al. (9). According
to Anushiravani et al. (10), non-office hour admission did
not affect the mortality of patients admitted to an inter-
nal medicine ICU; however, they showed that the highest
peak of mortality was between 10 PM and 2 AM. The other
important point is that fatigue can surely be a cause of mis-
management in any medical professional (10). We showed
that patients who had a lower APACHE II score would have
a better prognosis. A cutoff point of 19 can be used for se-
lecting patients to be admitted to the ICU in our hospital.
In addition, more studies are required to evaluate the re-
sults of the implementation of this APACHE admission cut-
off point.
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Table 1. The Sensitivity, Specificity, and Positive and Negative Predictive Values for Different Cutoff Points

APACHE II score Cutoff Point Negative Predictive Value Positive Predictive Value Specificity (95% Confidence
Interval)

Sensitivity (95% Confidence
Interval)

≤ 15 66.1 95.2 96.3 (89.5 - 99.2) 60 (49.7 - 69.7)

≤ 16 67 93.9 95.1 (87.8 - 98.6) 62 (51.7 - 71.5)

≤ 17 68.5 90.4 91.4 (83 - 96.4) 66 (55.8 - 75.2)

≤ 18 75.5 91.6 91.4 (83 - 96.4) 76 (66.4 - 84)

≤ 19 76.3 91.7 91.4 (83 - 96.4) 77 (67.5 - 84.8)

≤ 20 78.4 87.1 85.2 (75.5 - 92.1) 81 (71.9 - 88.2)

≤ 21 78.6 84.5 81.5 (71.3 - 89.2) 82 (73.1 - 89)

≤ 22 79 83 79 (68.5 - 87.3) 83 (74.2 - 89.8)

≤ 23 78.5 81.4 76.5 (65.8 - 85.2) 83 (74.2 - 89.8)

≤ 24 84.5 80.9 74.1 (63.1 - 83.2) 89 (81.2 - 94,4)

≤ 25 85 75.2 63 (51.5 - 73.4) 91 (83.6 - 95.4)
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