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Clinical implications
What is already known?

== The Sequential Organ Failure Assess-
ment (SOFA) was designed to focus
on organ dysfunction and morbidity,
with less of an emphasis on mortality
prediction.

== [t is still not clear which of the
Full Outline of UnResponsiveness
(FOUR) score, Glasgow Coma Scale
(GCS; specific predictive models),
and SOFA models has the better cal-
ibration and discrimination powers
for predicting outcomes in critically
ill children.

What does this article add?

== In the current study, we found a good
ability of SOFA for mortality predic-
tion for the pediatric population.

== Among FOUR score, GCS, and SOFA,
the GCS was the best tool in terms of
discrimination and calibration power
to predict mortality.

Introduction

Prognostic scoring systems have been in-
troduced and developed since the 1980s,
to describe severity of illnesses in an ob-
jective, quantitative, and uniform man-
ner. Using scoring models can be ben-
eficial in objective measures for inter-
and intraunit comparisons, quality as-
sessment, cost-benefit analyses, evalua-
tion and comparing outcome and sur-
vival, stratifying patients prior to ran-
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Prediction of ICU mortality
in critically ill children

Comparison of SOFA, GCS, and FOUR score

domization in clinical trials, and in clin-
ical decision making [1, 2]. The dis-
crimination and calibration power are
two key characteristics that should be
met by all prognostic scoring systems.
The calibration can deteriorate over time
mostly due to case-mix properties and
altered quality of care, which often re-
sults in an overestimation of mortality
rate, and subsequently poor discrimina-
tion [3]. Therefore, periodically updat-
ing a scoring model to reflect contempo-
rary practice and patient characteristics
is critical for maintaining accuracy. The
calibration power explains how the scor-
ing model performs over a wide range of
predicted mortalities and discrimination
power describes the accuracy of a given
estimate (the ability to discriminate be-
tween survivors and nonsurvivors).

The SOFA, GCS, and FOUR score are
well-known scoring models in intensive
care units. Greater scores in the first 24h
of intensive care unit (ICU) admission is
accompanied by greater mortality rates,
and it should be considered that using
and implementation of these predictive
models needs to an external validation
in a new population, supporting the gen-
eralizability.

The SOFA was originally designed to
serially assess the severity of organ dys-
function in patients who were critically
ill from sepsis [4]. The GCS is the most
known scoring system used to describe
the level of consciousness in a patient
following a traumatic brain injury (TBI),
and the FOUR score is an alternative
model that has been developed and val-
idated and may have better utility than
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the GCS in coma diagnosis, mainly by
including a brainstem examination [5].
Haetal. [6] performed a retrospective
study of 54 consecutive pediatric oncol-
ogy patients requiring mechanical ven-
tilation over 72h in the pediatric ICU
(PICU). They found that serial evaluation
of SOFA score during the first few days af-
ter PICU admission was a good predictor
of prognosis, and the other independent
factors including initial SOFA score and
delta-SOFA score during the first 72h
closely were correlated with mortality.
In a retrospective cohort analysis of
9959 patients suffering from severe TBI,
Emamietal. [7] evaluated by using pupil-
lary status and GCS score whether pa-
tients with severe traumatic brain injury
(TBI) who are <15 years old have a lower
mortality rate and better outcome than
adults with severe TBI. Based on the find-
ings, a total of the overall mortality rate
and the mortality rate for patients with
aGCS of 3and bilaterally fixed and dilated
pupils (19.9% and 16.3%, respectively)
were lower for the pediatric than adults
patients (80.9% vs 85%, respectively).
In a cohort study of 55 TBI patients,
Nyam et al. [8] assessed whether the
FOUR score can be used as an alter-
nate method to the GCS in predicting
ICU mortality in TBI patients. The end-
point of observation was mortality when
the patients left the ICU. The area un-
der the curve (AUC) of each predictive
models was used to compare the pre-
dictive power between the four mod-
els. The AUC was 74.47% for the FOUR
score, 74.73% for the GCS, 81.78% for the
Acute Physiology And Chronic Health
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Table 1  Population characteristics

Nonsurvivors tip
(n=16)

4.25+3.30 -

12 (30.77) =

4(25.48) -
6.50+1.37 3.48/0.001
6.75+2.29 2.97/0.004
5.13£2.50 3.45/0.001

Characteristics Total Survivors
(n=90) (n=74)
Age (years, 7.80+4.43 8.57+4.29
mean =+ SD range)
Medical 50 48
Traumaand surgical 32 23
Post CPR 8 3
Sex (n; %)
Male 66 (73.33) 54 (72.97)
Female 24 (26.67) 20(27.03)
SOFA (mean = SD) 511+1.87 481+£183
GCS (mean £ SD) 837+£250 8.71%242
FOUR score 721+283 7.66%2.70
(mean+SD)

SD standard deviation, SOFA Sequential Organ Failure Assessment, GCS Glasgow Coma Scale,
FOUR Full Outline of UnResponsiveness, CPR cardiopulmonary resuscitation

Evaluation II (APACHE II), and 53.32%
for the Therapeutic Intervention Scoring
System (TISS). They reported that the
FOUR score has the similar predictive
power of mortality compared to the GCS
and APACHEII. They proposed that the
FOUR score can be used as an alterna-
tive to the GCS in the prediction of early
mortality in TBI patients in the ICU.

To the best of our knowledge, the per-
formance of these three scoring models
vary and it is still controversial which
predictive model is more suitable for pre-
dicting outcomes in critically ill children
[8-10]. Repeated and regular recalibra-
tion of predictive models should be un-
dertaken to provide well-validated pre-
dictive models to predict outcomes. Up
to now, there have been no studies eval-
uating the predictive value of these three
models together in critically ill children.
The aim of the current study was to evalu-
ate the performance of the SOFA, FOUR
score, and GCS in medical and surgical
ICUs.

Methods

In a prospective observational cohort
study, 90 consecutive pediatric patients
admitted to the MICU (medical ICU)
and SICU (surgical ICU) in two uni-
versity hospitals enrolled into the study,
from July 2014 to October 2015. The
inclusion criteria were age <18 years and
the patients with an ICU length of stay
(LOS) less than 24h. Those who were

brain dead at the time of admission were
excluded.

To find the ability of FOUR, GCS, and
SOFA scores (three independent vari-
ables) for mortality prediction, we used
the logistic regression test. With a prede-
termined effect size of 0.50, a significant
alpha of 0.05 and a statistical power of
0.80, the desired sample size was calcu-
lated to be 76 [11]. We increased the
sample size to 90 subjects.

Demographic data including age and
gender were registered and for each pa-
tient; the SOFA, GCS, and FOUR scores
were calculated and recorded in the first
24h of MICU/SICU admissions. The
SOFA score is based on six different
scores, one each for the respiratory, car-
diovascular, hepatic, coagulation, renal
and neurological systems. According to
the Ferreira et al. [12] study, regardless of
the initial score, the mortality rate when
the score is increased is at least 50%, if
the score remains unchanged in the first
96h of admission 27% to 35%, and less
than 27% if the score is reduced. The
FOUR score (range 0-16) assesses four
domains of neurological function: eye
responses, motor responses, brainstem
reflexes, and breathing pattern. In some
studies, it was shown that the FOUR
score has better biostatistical properties
than GCS in terms of sensitivity, speci-
ficity, accuracy and positive predictive
value [13]. The GCS (range 3-15) was
published in 1974, and serial assessments
of patients with traumatic brain injury
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were the initial indication for use of
the scale. Scoring the GCS in patients
with endotracheal tube (ETT) or tra-
cheostomy is challenging. As described
by Edwards [14], we assigned an ETT
or T for scoring the verbal response
of intubated patients, so the possible
maximum score for an intubated and
nonintubated patients will be 10+ ETT
or 10+ T and 15, respectively.

All data were recorded initially on
a standardized data collection form
for SOFA, GCS, and FOUR score then
transferred to the SPSS statistical soft-
ware (IBM Corp., Released 2013, IBM
SPSS Statistics for Windows, Version
22.0, Armonk, NY, USA). Calculating
the SOFA, GCS, and FOUR scores for
each patient, the relationship between
scores and patients’ outcomes were an-
alyzed. The primary outcomes of the
study were survivors and nonsurvivors
from medical/surgical ICUs. By not pub-
lishing identifying information, patients’
privacy maintained. There was no inter-
vention in the current study. Pediatric
patients who transferred from MICU or
SICU to another ward of the hospitals
were included in the survivors; and the
patients who died or classified as brain
dead were included in nonsurvivors.
After encoding data, by using SPSS
statistical software version 22 (© IBM
Corporation and other(s) 1989-2013),
the study population characteristics were
summarized by using simple descriptive
statistics. For continuous variables, the
means with standard deviations were
used and frequencies with percentages
were used for categorical data. By us-
ing logistic regression, the association
between three predictive models and
patients’ outcomes were assessed. Since,
SOFA, GCS, and FOUR scores were in-
dependent continuous variables, the p-
value < 0.05 was considered significant.
To evaluate the predictive value of these
scoring models, standard tests to measure
discrimination and calibration powers
were used. The discrimination power
of a scoring model reflects the power
of distinguishing between nonsurvivors
and survivors and can be obtained by
calculating the AUC receiver operator
characteristic (ROC). In random chance
(a diagonal line), the AUC is 0.5, the



Abstract - Zusammenfassung

J. Ramazani - M. Hosseini

Abstract

Introduction. The SOFA (Sequential Organ
Failure Assessment), GCS (Glasgow Coma
Scale), and FOUR (Full Outline of UnRespon-
siveness) scores are the most commonly used
scoring systems to predict the risk of mortality
and morbidity in intensive care units (ICUs).
The aim of the current study was to compare
the predictive ability of these three models for
predicting medical/surgical ICU mortality in
critically ill children.

Methods. In the current observational and
prospective study, a total of 90 consecutive
patients, age <18 years, admitted to medical
and surgical ICUs, were enrolled. The SOFA,
GCS, FOUR score and demographic charac-
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teristics of all children were recorded on the
first day of admission. For statistical analyses,
a receiver operator characteristic (ROC) curve,
the Hosmer-Lemeshow goodness of fit

test, and logistic regression were used (95%
confidence interval).

Results. The SOFA, GCS, and FOUR scores
between survivors and nonsurvivors were
statistically different (p=0.002, p < 0.001,
p=0.004, respectively). The discrimination
power for SOFA, GCS, and FOUR score was
moderate (area under ROC [AUC] curve: 75.1%;
standard error [SE]: 6.0%, 72.9% [SE: 7.2%)],
78.7% [SE: 6.6%), respectively). The only well-
calibrated model was GCS (x2=2.76, p=0.59).

https://doi.org/10.1007/500063-018-0484-0

Prediction of ICU mortality in critically ill children. Comparison of SOFA, GCS, and FOUR score

Conclusions. The performance of the three
predictive models SOFA, GCS, and FOUR score
for predicting outcomes in children admitted
to medical and surgical ICUs was good. The
discrimination was moderate for all three
models, and calibration was good just for GCS.
GCS was superior in predicting outcome in
critically ill children; however, further studies
are needed to validate these scores in the
pediatric population.

Keywords

Pediatrics - Organ dysfunction scores - Glasgow
Coma Scale - Full Outline of Unresponsiveness
score - Sequential Organ Failure Assessment
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Zusammenfassung

Einleitung. Das Sequential Organ Failure
Assessment (SOFA), die Glasgow Coma Scale
(GCS) und der Full-Outline-of-Unrespon-
siveness(FOUR)-Score sind die gangigsten
Bewertungssysteme zur Pradiktion des
Mortalitéts- und Morbiditatsrisikos auf In-
tensivstationen. Ziel der vorliegenden Studie
war es, die pradiktive Wertigkeit dieser drei
Modelle fiir die Vorhersage der Mortalitét von
kritisch kranken Kindern auf internistischen
und chirurgischen Intensivstationen zu
vergleichen.

Methoden. Die aktuelle Beobachtungs-

und prospektive Studie schloss konsekutiv
insgesamt 90 Patienten ein, die <18 Jahre alt
waren und in internistische und chirurgische
Intensivstationen aufgenommen wurden.
Der SOFA-, GCS- und FOUR-Score sowie

demografische Merkmale aller Kinder wurden
am Tag der Aufnahme dokumentiert. In der
statistischen Analyse wurden eine Receiver-
Operating-Characteristic(ROC)-Kurve, der
Hosmer-Lemeshow-Test auf Anpassungsgiite
und eine logistische Regression angewendet
(95%-Konfidenzintervall).

Ergebnisse. Die SOFA-, GCS- und FOUR-Werte
unterschieden sich statistisch signifikant
zwischen Uberlebenden und Nichtiiberle-
benden (p=0,002; p < 0,001; p=0,004). Die
Diskriminationsfahigkeit des SOFA-, GCS- und
FOUR-Scores war moderat (Flache unter der
ROC-Kurve: 75,1 %; Standardfehler [SE]: 6,0 %,
72,9 % [SE: 7,2 %] bzw. 78,7 % [SE: 6,6 %)). Das
einzige gut kalibrierte Modell war die GCS
(x2=2,76,p=0,59).

Pradiktion der Mortalitat kritisch kranker Kinder auf der Intensivstation. Vergleich von SOFA, GCS und

Schlussfolgerungen. Die Wertigkeit der

3 pradiktiven Modelle SOFA, GCS und FOUR
beziiglich der Prognose bei Kindern, die in
internistische und chirurgische Intensivsta-
tionen aufgenommen wurden, war gut. Die
Diskrimination war bei allen drei Modellen
moderat, die Kalibrierung war nur bei der GCS
gut. Die GCS war beziiglich der Prognose bei
kritisch kranken Kindern {iberlegen. Allerdings
sind weitere Studien erforderlich, um die
Scores in der padiatrischen Population zu
validieren.

Schliisselworter

Pédiatrie - Scores des Organversagens -
Glasgow Coma Scale - Full Outline of
Unresponsiveness Score - Sequential Organ
Failure Assessment

AUC greater than 0.7 shows a moderate
prognostic value, and AUC greater than
0.8 (a bulbous curve) indicates a good
prognostic value for the model [15]. The
calibration of the model helps to generate
estimates of risks that are in accordance
with the observed outcomes at different
classes of risk; in other words, it repre-
sents the agreement between individual
probabilities and actual outcomes. In
the current study, calibration power
of each model was assessed by using
the Hosmer-Lemeshow goodness of fit

(GOF) test. A p>0.05 indicates as a well-
calibrated model.

Results

A total of 90 pediatric patients admit-
ted to M/SICU were enrolled into the
study. The mean age of the cohort was
7.80+ 4.43 years (range 2-18 years) with
amale/female ratio of 2. The overall ICUs
mortality rate was 17.8% (16). The basic
characteristics of the study population
are shown in @ Table 1.
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For the entire cohort of pediatric pa-
tients SOFA, GCS, and FOUR scores in
the first 24h of ICU admission were
significantly different between the sur-
vivors and nonsurvivors. The nonsur-
vivors showed significantly lower values
for GCS and FOUR score and higher val-
ues for SOFA in the first 24 h of the ICU
stay than survivors (t=2.97, p=0.004,
t=3.45,p<0.001, t=-3.48, p=0.002, re-
spectively).

The overall performance of the pre-
dictive model can be quantified with re-
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Table2 Comparison of SOFA, GCS, and FOUR score between survivors and nonsurvivors

Variables Cut-off Sensitivity Specificity Positive Negative Accuracy
score (%) (%) predictive predictive (%)
value (%) value (%)
SOFA 45 93.8 66.2 37.50 98.00 63.33
GCS 7.5 68.9 68.7 3235 91.07 68.89
FOURscore 5.5 67.6 87.5 3333 92.59 68.89

Theareaun-  SE Significant
der ROC curve

0.751 0.060 p=0.002
(0.634-0.869)

0.729 0.072 P=0.004
(0.589-0.870)

0.787 0.066 p<0.001

(0.657-0.917)

SD standard deviation, SOFA Sequential Organ Failure Assessment, GCS Glasgow Coma Scale, FOUR Full Outline of UnResponsiveness, SE standard error,

ROC receiver operator characteristic

spect to calibration and discrimination.
The calibration power, or reliability, refers
to the agreement between observed out-
come frequencies and predictions. Dis-
crimination power refers to the model
ability to distinguish patients with dif-
ferent outcomes (distinguishing value 0
from value 1 of the dependent variable).
The overall performance of three models
is compared in @ Table 2.

Analyzing the area under the ROC
curves showed that the discrimination
power of SOFA, GCS, and FOUR score
was moderate in the first 24h of ICU
admission (AUC=0.751, AUC=0.729,
AUC=0.787, respectively). To deter-
mine the best cut-off scores for all of three
models, the best Youden index (sensitiv-
ity + specificity-1) was used. Using the
cut-off score of 4.5, SOFA predicted the
probability of mortality with a sensitivity
of 94%, a specificity of 66%, and accu-
racy of 71%; for the GCS score, a cut-
off score of 7.5 showed a sensitivity of
69%, a specificity of 69%, and accuracy
of 69%; and for the FOUR score with a
cut-off score of 5.5, a sensitivity of 68%,
a specificity of 88%, and accuracy of 69%
was seen (@ Table 2).

The Hosmer-Lemeshow x? statistic
showed that the goodness of fit was good
for GCS (x*=2.76, p=0.60), while the
other two models were not well cali-
brated. The ROC curve was drawn for
accessing the predictive accuracy of the
three models, (BFig. 1). The predictive
accuracy for all three models was similar.

Using the logistic regression model,
each point increase in the SOFA score
was associated with a 1.63 times increase
in the odds of mortality rate in the ICU
(odds ratio [OR] 1.627, 95% confidence
interval [CI] 1.192-2.219; p= 0.002), also

each point increase in GCS and FOUR
scores was associated with a 31.1% and
38.3% decrease, respectively, in the odds
of mortality rate (OR 0.689, 95% CI
0.525-0.904; p=0.007; OR 0.617, 95%
CI 0.449-0.847; p=0.003, respectively).
This relation of all three scores with
mortality rate remained after adjusting
for sex and age; thus the predictive values
of these three models were significant for
estimating pediatric patients’ outcomes.

Discussion

Our results showed that the mean GCS
and FOUR scores were significantly
higher and the mean SOFA score was
significantly lower in survivors com-
pared to nonsurvivors (t=2.97, p=0.004,
t=3.45,p=0.001, t=-3.48, p=10.001, re-
spectively). When analyzing the AUCs,
all three models had moderate discrim-
ination powers (AUC=0.729, p=0.004,
AUC=0.787, p<0.001, AUC=0.751,
p=0.002, respectively). The Hos-
mer-Lemeshow ¥ statistic test showed
a good calibration for GCS (x*=2.76,
p=0.60), but the other two models were
not well calibrated. Therefore, the GCS
showed good performance in predicting
outcomes in the pediatric population.
Based on the Youden index, the best
cut-oft scores for SOFA, GCS, and FOUR
score were 4.5, 7.5, and 5.5, respectively.
The best cut-off score for SOFA in the
Castelli et al. [16] study was also 4.5,
and the AUC=0.731, sensitivity =73%,
specificity=68%, NPV (Negative Pre-
dictive Value)=86%, and PPV (Positive
Predictive Value)=47% was similar to
our findings. The best cut-off score for
GCS in the Mahdian et al. [17] study
was 4.5, which is lower than our finding;
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they assessed the predictive value of GCS
among 60 brain-injured adult patients.
The AUC=0.947, sensitivity=95.3%,
specificity=82.4%, NPV =87.5%, and
PPV =93.2% also showed that the GCS
had abetter performance in that different
setting. In the Okasha et al. [18] study,
the best cut-off score for FOUR score was
11 (with a sensitivity of 80% and speci-
ficity of 100%), which differs from our
findings; the different settings of the two
studies, including the sample size, age,
and severity of the disease, may explain
these differences. In addition, findings
of several studies are in agreement with
our findings, having cited that higher
GCS and FOUR score and a lower SOFA
score was significantly associated with
lower mortality rate or poor prognosis
(6, 8, 17].

There are several studies, inconsis-
tent with our findings, referring to the
good performance of these three scor-
ing models in terms of discrimination
and calibration. In a prospective study,
Gogia et al. [19] compared the predic-
tive value of SOFA and PELOD (PEdi-
atric Logistic Organ Dysfunction) scor-
ing systems in a PICU. The mean initial
sofa was 10.48 + 2.50 in nonsurvivors vs.
8.41+3.39 in survivors (p=0.001).

Wang et al. [20] respectively analyzed
the predicting value of four different
scoring systems for the prognosis of
patients with sepsis. A total of 311
patients were enrolled in their study
(221 survivors, 90 nonsurvivors, 28-
day mortality rate 28.9%). Univariate
analysis showed age, length of ICU
stay, GCS, and SOFA score within 24h
after diagnosis were significantly differ-
ent between two groups (all P<0.05).
Moreover, the multiple logistic regres-
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Fig. 1 A The receiver operator characteristic (ROC) curves for Sequential Organ Failure Assessment (SOFA), Glasgow Coma
Scale (GCS),and Full Outline of UnResponsiveness (FOUR) score in the first 24 h afteradmission at medical and surgical intensive
care units. The areas under the curve were 0.751,0.729, and 0.787, respectively

sion showed age (odds ratio [OR] 1.388,
95%CI 1.074-1.794, P=0.012), GCS
score (ORO0.541, 95%CI0.303-0.967,
P=0.038) and SOFA scores (OR3.189,
95%CI1.813-5.610, P<0.001) were in-
dependent risk factors for sepsis out-
come. Analyzing the ROC curves showed
that SOFA score was the most powerful
model to predict the outcome in criti-
cally ill patients with sepsis; for SOFA
the AUC was 0.700, when the cut-off
score was 7.5 points, the sensitivity was
73.3% and specificity was 58.8%.

Jamal et al. [21] performed an obser-
vational study to compare the predictive
ability of FOUR score and GCS in chil-
dren with impaired consciousness. A to-
tal of 63 children (5-12 years) with the
impaired consciousness of <7 days were
included in their study. The AUC for
in-hospital mortality for GCS was 0.83
(range 0.7-0.9) and FOUR score was 0.8
(range 0.7-0.9); in addition, the AUC
for poor functional outcome for GCS
was 0.82 (range 0.72-0.93) and FOUR
score was 0.79 (range 0.68-0.9). They
concluded that the FOUR score was as
good as GCS in predicting in-hospital
and 3-month mortality and functional
outcome at 3 months.

In this study, the calibration power
was good only for GCS; in agreement

with our findings there are several studies
reporting that the calibration for predic-
tive models varies in different contexts
[1, 22]. The calibration can be sepa-
rated into two measurable components,
bias, and spread, and a third component,
which is an unexplained error. The cali-
bration bias suggests that the prevalence
ofthe speciesin the initial model dataand
the evaluation data are different, and can
arise because of differences in method-
ology between the studies that collected
these datasets, or differences between the
regions or settings covered by these stud-
ies. It is important to develop models
using data that are representative of the
settings in which a model is to be ap-
plied. Therefore, periodic recalibration
of models will warrant the better predic-
tive ability of scoring systems in future
studies.

In the current study, the overall mor-
tality rate was 17.8%, which was 6.8% in
the Jentzer et al. [23] study, 16.6% in
the Lee et al. [24] study, and 44.5% in
the Khwannimit et al. [25] study. Differ-
ences in severity of illness and the quality
of care between ICUs may explain these
discrepancies.

By improving training and clinical
practice in applying these predictive
tools, standardization of assessment
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across different settings, customizing
and individualizing the models, we can
hope the more valid and reliable models
will be maintained in the future. Several
limitations of the current study should
be addressed in further research: first,
the substantial influence of sample size
on model calibration is known. Second,
different settings (case mix), and quality
of care among ICUs can lead to calibra-
tion bias. Ethical considerations have
been considered in this study.

Conclusion

The SOFA, GCS, and FOUR score had
moderate discriminating ability. In terms
of calibration, GCS was the only well-cal-
ibrated model; thus, it was superior in
predicting mortality rate in pediatric pa-
tients admitted to M/SICU. Further large
multicenter studies are needed to deter-
mine the best scoring systems.
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Medizinische Codierung in
Zukunft automatisiert?

Mit der computerbasierten Codie-
rung medizinischer Informationen in
Patientenakten befasst sich ein For-
schungsprojekt an der Technischen
Hochschule Mittelhessen (THM).

Nach Angaben des Statistischen Bundes-
amts werden pro Jahr in Deutschland etwa
20 Millionen Patienten im Krankenhaus
behandelt. Fiir jeden werden alle medi-
zinisch bedeutsamen Informationen in
Patientenakten dokumentiert. Ziel des
aktuellen Projekts ist es, mit Methoden
des Transferlernens die Ergebnisse fiir alle
Kundengruppen nutzbar zu machen.

Vereinheitlichte Codierung

Kooperationspartner der THM ist der Fach-
bereich Informatik und Mathematik der
Frankfurter Goethe-Universitat und das
Unternehmen Minds-Medical, das eine
Software entwickelt hat, die Patientenak-
ten und Arztbriefe automatisch codiert.
Synonym verwendete Begriffe in verschie-
denen Kliniken sollen so erkannt werden
und demselben Code zugeordnet werden.

Kliniken und private Versicherer

Potentielle Kunden seien die knapp 2000
Krankenhauser in Deutschland, teilt die
THM mit. Laut einer Studie von Minds-
Medical entstehen den Kliniken heute
Personalkosten fiir die medizinische
Codierung in Hohe von einer Milliarde
Euro jéhrlich. Die neue Technologie kénnte
auch von privaten Krankenversicherungen
eingesetzt werden, um bei Neukunden
eine automatisierte Risikoanalyse durch-
zufiihren und anhand von Arztbriefen
Vorerkrankungen zu erkennen.

Das Forschungsvorhaben lauft zwei
Jahre und hat ein Gesamtvolumen von
500.000 Euro. Es wird im Rahmen der hes-
sischen ,Landes-Offensive zur Entwicklung
Wissenschaftlich-6konomischer Exzellenz”
(Loewe) unterstiitzt.

Quelle: Technische Hochschule
Mittelhessen
(www.thm.de)
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