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ABSTRACT

Mashhad

model with the area of 0.67 and the RAPS model with the
area of 0.63. Hosmer-Lemeshow test for all models was
<0.05. In general, the performance of APACHE Il models was
more favourable.

Conclusion

The results showed that APACHE Il model had a higher
degree of differentiation compared to RAPS and REMS
models. The only overall performance of APACHE Il model
was in a relatively reasonable range. However, overall the
compliance of the predicted and actual mortality rates was
low, and the need to recalibrate the models seems
necessary.
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Background

One of the essential components for many therapeutic
decisions is the initial evaluation of the patients.

Aims

The initial evaluation is usually done by the physician, which
is mainly performed subjectively and is estimated more
accurately if the physician is experienced. Many systems
have been developed to evaluate and make these
evaluations objective. The present study has used three
different scoring systems.

Methods

The present study was prospective cohort on the patients
admitted with triage 1 and Two levels. The study was
conducted over one year. APACHE Il, RAPS, REMS models
were calculated for each patient. Then these models were
evaluated from three main aspects of overall performance,
resolution and calibration.

Results

The present study evaluated 1029 patients admitted to
Edalatian Emergency Unit in Mashhad. From among them,
198 patients were at triage level 1 consistent with ESI
algorithm and the rest were assigned to level two. Overall,
about 29 percent of these patients died and 753 survived.
The largest area below the curve was dedicated to APACHE
Il model, which shows the high discrimination of the model.
AUC=0.76 (Cl:0.72, 0.78). in the next ranks were REMS

What this study adds:

1. What is known about this subject?

The role of predicting scoring systems in evaluating death in
high risk patients enter the emergency department.

2. What new information is offered in this study?
APACHE2
emergency death performantly but its calibration rate is not

is the most useable predicting system in

acceptable.

3. What are the implications for research, policy, or
practice?

Due to low range of calibrations, more studies are needed
to achieve the best calibrating rates and make the systems
accurated.

Background

Mortality prediction models are considered a familiar and
long-term research component. These models provide a
metric and standard measure for measuring the severity
and intensity of the disease and evaluate death as a
consequence. In addition, a variety of physiological scoring
systems are designed for use in emergency designed to
follow a common goal, which is to measure the extent of
physiological deviations and subsequently determine the
severity of the disease™”. These systems should have unique
features, such as ease of use, clinical availability, accurate
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prediction, short data collection time, and the ability to
compare with ICU scoring systems.

Regarding this issue, the explanation of one or more
emergency predictor systems that can measure the severity
and intensity of a patient's condition and, consequently, the
classification of services, will be reduced to a very efficient
level from the rate of hospital mortality. The rapid diagnosis
of ill patients and the implementation of vital measures in
the shortest time possible are possible only with the
prioritization of patients. Nowadays, due to the type of life
and the increase in accidents, the importance of emergency
units and their quality has been considered more than ever
before. Among the changes with drastic effects on the
performance of management systems in recent years is the
existence of a system of evaluation and performance
monitorings’ *The present study examined APACHE II, REMS,
and RAPS models.

Methods

This study was conducted on 1029 patients as prospective.
The study was conducted in one of the largest emergency
centers in eastern Iran during 2016-2017. Patients over 18
enrolled in the study, of whom the ones who had admission
history of less than four hours or died upon admission,
trauma patients and poisoned patients were excluded from
the study. Patients whose physiological points were not
measurable because of lack of enough information and the
ones with unknown identity were excluded from the study.

Discussion

Using scoring systems can diagnose the patients at risk,
which may be ignored by the medical staff and improve
their outcomes. In this study, APACHE Il, RAPS, and REMS
models were calculated for each patient.

The most sub-curve area is shifted to APACHE Il model,
which shows the high discrimination of the model. AUC =
0.76 (0.728-0.792) was the first and REMS model with 0.669
area was the next and RAPS model was in the next stage
with 0.629. Moreover, as shown in Table 2, APACHE II
RAPS model
underestimates all predicted death points for patients. In
REMS model, which is a modified RAPS model, we
witnessed relatively better predictor accuracy, although

model had the most desirable BS value.

overall, this model underestimates death prediction. The
calibration chart shows that the studied models did not
have enough compliance with the patient's final outcome.
Weakness in calibration is an important issue that should be
considered before using practical models. Different causes
can cause a difference in actual and predicted mortality.
Even small differences in terms of composition are shown
that affect score calibration’.

Additionally, patients who were re-enrolled, pregnant
women and surgical cases were not included in the study.
The comparison of the models was investigated considering
three main  dimensions: main  function, power
differentiation and calibration. The differentiation power of
the model refers to diagnose the survival and death of
patients using Roc curve graph. A binary comparison of ROC
models was performed using the Delong's test technique.
The Brier Score (BS) factor, calculated as a benchmark for
prediction accuracy, was calculated according to the
following formula for all models.

For model calibration, goodness of fit of Hosmer Lemeshow
and the calibration curve were used. Moreover, R studio
software was used for statistical analysis. In R program for
the above analyses, the pROC statistical package and the

Predictable statistical package were used.

Results

In this study, 1029 patients admitted to the emergency
units were evaluated. From among them, 198 patients were
at triage level 1 consistent with ESI algorithm and the rest
were assigned to level two. Overall, about 29 percent of
these patients died and 753 survived (413 men and 340
women) and 276 deaths (152 men and 124 women).
Overall, the mean age of the patients was 65 years old
(mean age 68 * 15 years for the group who died and 65 + 17
years for the survivor group). More details of the patients
are presented in Table 1.

Studies have shown that APACHE Il scoring system alone is
not useful for predicting patient mortality, classification of
the severity of disease, and duration of stay of the patients
6, but its use in monitoring therapeutic approaches,
comparing the effectiveness of treatments and the decision
to change the treatment and the comparison of the
functions and quality of the services provided is heIpfuI7. It
should be noted that some studies have found that this
grading system is useful in the classification of patients
admitted to ICU and better management of patients who
have undergone surgeryg.

A study used REMS model, which is actually a summarized
version of APACHE- Il model, to predict the mortality of
patients with trauma. Moreover, 3680 trauma patients
entered the study over a 4-year period, the result of REMS
model was compared with the trauma rating system called
RTS. The result of this study showed that REMS model had
differentiation equal to RTS, and the area of ROC curve was
0.91 and 0.89, respectivelyg. Another study was conducted
on patients with hepatic portal venous gas (HPV) and data
from 66 patients with HPVG from EDs 2 were analyzed.
REMS, RAPS and MEWS were calculated based on ED data
and mortality rates were calculated based on these scores
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for each patient. The capability of REMS and RAPS were
evaluated to estimate group mortality using ROC curve
analysis and calibration analysis. The results showed that
sensitivity, specificity and accuracy for each scoring system
were 92.1 per cent and 89.3 percent for REMS, 86.8 per
cent and 82.1 per cent for RAPS, respectively, 78.9 per cent
and 89.3 per cent, respectively. In the analysis of ROC curve,
the areas under REMS and RAPS curves were 0.929 and
0.877, respectively. The results showed that REMS predicts
mortality in these patients better than RAPS™. With the
superiority of REMS model confirmed in this study as well.

Conclusion

The results showed that APACHE Il model has a higher
degree of differentiation than other models. Moreover, the
overall performance of all systems was in the acceptable
range, but the compliance of the predicted actual mortality
rate was relatively low. In other words, the estimations
showed poor calibration of the model. As these systems
have the potential to improve clinical decisions, and as
these models are European and American, recalibration of
the models seems necessary.
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Figure 1: Receiver operating characteristic curves (ROC curves).ROC curves for APACHE I, RAPS and REMS models.
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Figure 2: Calibration plots of the APACHE Il, RAPS and REMS models in emergency department.
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Table 1: Baseline clinical characteristics of patients.

Characteristics Alive Dead P-Value

Gender Male 152 413 0.501
Female 124 340
Triage Level 1 77 121 <0.001
Level 2 199 632

Age 63.1+17.6 68.94+16.01 <0.001
Pulse 94.7+20.4 101.28+22.08 <0.001
MAP 94.6+18.7 89.81+20.97 <0.001
Temp 37.240.8 37.23+0.87 0.99
RR 20.4+5.9 22.25+7.17 <0.001
0O, Saturation 93.1+5.9 90.68+7.43 <0.001
GCS 14.4+1.3 13.1542.25 <0.001
HCT 34.919.4 34.99+9.62 0.947
WBC 11.0+£9.0 14.55+14.88 <0.001
Cr 1.9+2.3 2.48%2.30 0.001
Urine Output 1431.6+281 1296.3+399 <0.001
Na 136.616.5 137.0318.42 0.399
K 4.3+0.9 4.65+1.15 <0.001
Alb 3.6x0.5 3.25+0.65 <0.001
Bs 150.0+94.2 180.69+125 <0.001
Urea 70.8161.6 114.14+85.2 <0.001
ALT 98.38+54 112455 <0.001
ALP 152+54.94 180+69.4 <0.001
LDH 256+64.6 394+94.5 0.04
Neut 75.5+15.23 82+15.5 <0.001
Leukocyte 17.20+£12.33 12.82+13.7 <0.001

Table 2: Diagnostic value of APACHE Il, RAPS and REMS models to predict hospital mortality in emergency department

Risk score Brier Confidence Interval Calibration
system Score Area Std. Error
Lower Upper Bound Hosmer P_value
Bound Lemshow_Test
APACHE Il 0.141 0.76 0.16 0.728 0.792 113 <0.05
RAPS 0.208 0.629 0.20 0.590 0.669 410 <0.05
REMS 0.186 0.669 0.19 0.632 0.706 46 <0.05
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