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Background: The aim of this study was to determine which of the most commonly used scoring systems for evaluation of
critically ill patients in the ICU is the best and simplest to use in our hospital.

Material/Methods: This prospective study included 60 critically ill patients. After admittance to the ICU, APACHE I, SAPS II, and
MPM Il were calculated. During further treatment in the ICU, SOFA and MPM Il were calculated at 24 h, 48 h,
and 72 h and 7 days after admittance using laboratory and radiological measures.

Results: In comparison with survivors, non-survivors were older (p<0.01) and spent significantly more days on mechan-
ical ventilation (p<0.01). ARDS was significantly more common in patients who survived compared to those
who did not (chi-square=7.02, p<0.01), which is not the case with sepsis (chi-square=0.388, p=0.53). AUROC
SAPS Il was 0.690, and is only slightly higher than the other 2 AUROC incipient scoring systems, MPM Il and
APACHE 11 (0.654 and 0.623). The APACHE Il has the highest specificity (81.8%) and MPM Il the highest sensi-
tivity (85.2%). MPM I1,4,, AUROC (1.0) shows the best discrimination between patients who survived and those
who did not. MPM Il (0.836), SOFA_, (0.821) and MPM 1, (0.817) also had good discrimination scores.

Conclusions: APACHE Il and SAPS Il measured on admission to the ICU were significant predictors of complications. MPM
II,,,,, has the best discriminatory power, followed by SOFA,, and MPM Il ;. MPM 11, has the best calibration
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followed by SOFA,,  and APACHE II.
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Background

Critical care medicine is a complex, multidisciplinary specialty,
designed to care for all sort of patients with critical illnesses.
Critical illness is any disease process which causes physiolog-
ical instability leading to disability or death within minutes,
hours or days [1]. The main clinical indicators that point to a
critical state of the patient are: hypotension, tachycardia, tachy-
pnea, a reduced level of urine output, and altered conscious-
ness. The sensitivity and specificity of these findings for criti-
calillness are greatly improved if they are considered together.

In addition to required clinical observation of acutely or po-
tentially critically ill patients, scoring systems are used at dif-
ferent stages of their in-hospital treatment. Scoring systems
quantify the severity of critically ill and/or injured on the ba-
sis of anatomical, physiological, and biochemical variables and
classify the patient in a specific risk group [2].

The most commonly used scoring systems in adult patients in
the ICU are APACHE Il and Ill, GCS, SAPS, MPM, SOFA, MODS,
and LODS [3]. In the first 24 h of stay in the ICU, APACHE,
SAPS, LODS, and MPM,, are calculated. Repetitive scores that
are calculated in the further course of treatment in the ICU
(SOFA and MODS) are primarily used for assessment of or-
gan dysfunction of critically ill patients [4]. They are calculat-
ed daily during ICU stay.

In fact, scoring systems have become a necessary tool to de-
scribe ICU populations and to explain differences in mortali-
ty. However, it is also important to note that the choice of the
severity score scale, index, or model should accurately match
the event, setting, or application because misuse of such sys-
tems can lead to wasted time, increased cost, unwarranted
extrapolations, and poor science [5].

APACHE (Acute Physiology And Chronic Health Evaluation) is
an acute physiological and chronic health evaluation of crit-
ically ill patients [6]. The most commonly used is the second
version of the score, which monitors 12 physiological param-
eters as well as patient age and competing comorbidities. It
is a comprehensive system that integrates clinical parameters
through a scoring system of 0 to 71. Then we estimate the
prediction of mortality for the given condition, expressed as a
percentage. APACHE IlI follows the 17 variables. The APACHE
Il scoring is done on a daily basis and calculates whether the
patient’s condition improves or deteriorates daily. An increased
score represents deterioration of the disease. APACHE score is
declared the “gold standard” for the evaluation of intensive
care and is one of the most commonly used scoring systems
in intensive care unit around the world [7,8].
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SAPS (Simplified Acute Physiology Score) was first described
in 1984 as an alternative to the APACHE. The original score
was assayed in the first 24 h of admission to the ICU and in-
cluded 14 physiological variables, but did not include previ-
ous diseases. It is now replaced by SAPS Il and SAPS lll score,
which include 12 physiological variables during the first 24 h
of admission to the ICU and include the reason for admission
(planned or emergency surgery or other reasons), the previ-
ous medical condition and years of age. It is not recommend-
ed for children under 18 years of age, patients with burns, or
cardiac patients [8-10].

SOFA (Sepsis-related Organ Failure Assessment Score) was de-
signed by a group of scientists from the European Society of
Intensive Care Medicine, aimed to describe the degree of or-
gan dysfunction in sepsis. However, since that time it is used
for assessment of organ dysfunction of critically ill patients, re-
gardless of the cause. It rates the 6 major organ systems: respi-
ratory, cardiovascular, CNS, renal, liver, and coagulation (1 to 4
points), to give the final score of 6 to 24 points maximum [5,11].

MPM (Mortality Prediction Model) an assessment of in-hospi-
tal mortality based on chronic medical conditions and the di-
agnosis of acute and physiological variables. The MPM,, ad-
mission score includes 15 variables and MPM,, 24-h score that
contains 5 admission variables and 8 additional variables, and
is designed for patients who remain in the ICU for more than
24 h. Scoring can be done every day during the stay of criti-
cally ill patients in the ICU (e.g., MPM,,, MPM,,, MPM_ ) [4,12].

24 48’

MODS - Multiple Organ Dysfunction Score constructed by
simply following the dysfunction of six organ systems, which
are strongly correlated with mortality in ICU and the hospital
at all. Each system is marked from 0 to 4. MODS is correlat-
ed with the SOFA [13].

LODS (Logistic Organ Dysfunction Score) is determined in the
first 24 h. It is significantly simpler to calculate than the APACHE
Il and Ill scores. Calculating the LOD score can predict mortali-
ty rate in ICU, but its predictive value is less than the APACHE
Il and Il [14]. The LODS lies somewhere between a mortality
prediction score and an organ failure score because it com-
bines a global score summarizing the total degree of organ
dysfunction across the organ systems with and a logistic re-
gression equation that can be used to convert the score into
a probability of mortality [4].

The primary aim of this study was to assess the clinical applica-
tion of the APACHE Il, SAPS Il, MPM II, and SOFA scales to eval-
uate the risk of death in critically ill patients in the Intensive
Care Unit (ICU). The secondary aims were to investigate and
demonstrate which of the most commonly used scoring sys-
tems for evaluation of critically ill patients in the ICU is the best
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and simplest to use in our hospital, and which is the most ob-
jective in assessing the current general condition and predict-
ing length of stay and occurrence of complications.

Material and Methods

Our research was a prospective study conducted over a period
from 01.02.2013 to 01.02.2014 at the Clinical Hospital Centre
Bezanijska Kosa in Belgrade. Sixty critically ill patients older
than 18 years who were hospitalized in the surgical ICU were
randomly selected.

The following prognostic scales were used to assess the pa-
tients’ conditions: APACHE II, SAPS II, MPM II, and SOFA. After
admittance to the ICU, APACHE II, SAPS II, and MPM Il were
calculated in accordance with the original methodology, using
the worst physiological values on the first ICU day. During fur-
ther treatment in the ICU, SOFA and MPM Il were calculated
at 24 h, 48 h, 72 h, and 7 days after admittance using certain
laboratory and radiological variables. Of the existing ICU scor-
ing systems, we included these systems because there are fre-
quently used in the critical care literature and have performed
well in comparison to other critical care scoring systems [15].

And the following parameters were analyzed in detail during
treatment: demographic data (e.g., age and sex), admission
surgical diagnosis, the type and number of surgical interven-
tions and their extent and occurrence of complications, sur-
gical and medical, number of days spent on mechanical ven-
tilation, and length of stay in the ICU. Scores were calculated
online using the SFAR (Société Francaise d’Anesthesie et de
Reanimation) website calculator, where the numerical value of
the score and the percentage of predicted mortality is given. The
ethics approval was obtained from the Human Research Ethics
Committee (HREC) of our hospital before the research began.

Descriptive statistical methods and methods for statistical
hypothesis testing were used in the analysis of primary data.
Data are presented for continuous variables as means, medi-
an, and standard deviation, and for categorical variables as ab-
solute and relative frequencies. For testing hypothesis about
difference of means between the 2 groups, continuous vari-
ables were compared using either the t-test (normal distribu-
tion) or the Mann-Whitney test (non-normal distribution). To
compare the mean values between 3 or more groups, 1-way
analysis of variance (ANOVA) applying the Tukey post hoc anal-
ysis was used to detect differences within the groups if they
showed normal distribution. Data that did not show normal
distribution were analyzed with the use of the Kruskal-Wallis
test. To test hypothesis about the difference in frequency, the
chi-squared test was used. Bivariate correlation was tested
by the Spearman’s and Pearson’s tests, where appropriate.
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The prognostic performance of the different scores was test-
ed by assessing the calibration and discrimination. Calibration
(i.e., the degree of agreement between the predicted mortality
and actual mortality) was assessed by calculating Lemeshow-
Hosmer goodness-of-fit test. A high p value (>0.05) indicated
a good fit of the model. Discrimination (i.e., the ability to dis-
tinguish between survivors and non-survivors) was assessed
using the Receiver Operator Characteristic (ROC) Curves and
the Area under ROC curves (AUROC). A value of 0.5 indicat-
ed no discrimination, while 1 indicated perfect discrimination.
Both discrimination and calibration are important to determine
whether a score is appropriate to use in a given population [9].

P values of <0.05 were considered statistically significant for

the analysis. The IBM SPSS Statistics 22 statistical software
package was used in the statistical analysis.

Results

Demographic and general characteristics of the patients are
shown in Table 1. The study included 60 patients of whom 27
(45%) did not survive. In comparison with survivors, non-survi-
vors were older (t=3.227, p<0.01) and spent significantly more
days on mechanical ventilation (U =183.0, p<0.01). The average
number of days spent in the ICU (ICU LOS) did not differ sig-
nificantly in regards to the final outcome (U=435.5, p=0.881).
Arithmetic mean of MPM Il and SAPS Il in patients who survived
was statistically significantly lower than in patients who did not
survive (t=2.249, p<0.05) compared to the arithmetic mean of
APACHE Il and SOFA,,, which was not statistically significant.

ARDS was significantly more common in patients who survived
compared to those who did not (chi-square=7.02, p<0.01), which
was not the case with sepsis (chi-square=0.388, p=0.53). MODS
and MOF were significantly more common in patients who
did not survive than patients who survived (chi-square=25.4,
p<0.01). The proportion of patients with no complications was
significantly higher in patients who survived compared to those
who did not survive (chi-square =5.88, p<0.05).

The incidence of patients operated on at a later period was sta-
tistically significantly more frequent in the group of non-surviving
patients (44% vs. 15%) (chi-square=6.28, p<0.05). The incidence
of other forms of operative treatment and the outcome were not
statistically significantly associated. The type of admission, sur-
gical diagnosis, and the outcome were not statistically signifi-
cantly associated, nor was the presence of malignancy (Table 1).

In comparison of patients with ARDS, sepsis, MODS, MOF, and
patients without complications, there was no statistically sig-
nificant difference between the average age (F=2.614, p=0.06).
Comparing both groups of patients, a statistically significant
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Table 1. Demographic and general characteristics of the patients.

Parameters

Total number n (%) 60 (100.0)
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Total Survivor Non-survivor p

33 (55%) 27 (45%)

LOS ICU — Length of Stay in the Intensive Care Unit;MPM Il — Mortality prediction model Il; SAPS Il — Simplified Acute Physiology
Score Il; APACHE Il — Acute Physiology and Chronic Health Evaluation Il; SOFA — Sepsis-related Organ Failure Assessment Score;
ARDS — Acute respiratory distress syndrome; MODS — Multiple Organ Dysfunction Syndrome; MOF — Multiple Organ Failure;

GIT — Gastrointestinal Tract.

difference was found in median SAPS Il and APACHE II (chi-
square=14.164, p<0.01; chi-square=13.124, p<0.01), which
was not the case with median MPM Il and SOFA,, (Table 2).

There was a statistically significant correlation between length
of stay on mechanical ventilation and the following scoring
system for all patients: a weak positive correlation with the

MPMII, (p<0.05), a medium positive correlation (p<0.01) with
MPMIL_,, a medium positive correlation (p<0.01) with MPMIL ,,
a weak positive correlation (p<0.05) with SOFA,,, a medium
positive correlation (p<0.01) with SOFA_, and a medium pos-
itive correlation (p<0.01) with SOFA, .- There was no statisti-
cally significant correlation between length of stay in the ICU
and the scoring systems for all patients (Table 3).
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Table 2. The occurrence of complications according to age and scoring systems.

Complications

Parameters Without

complication

Number (%) 11 (18.0) 18 (30.0) 18 (30.0) 13 (22.0)
e 5434156  600£149 6612143 s19+164 006
 MPMII, (mean 5D, (Med)) 6764215 (680) 6934196 (79.0)  78.6+128 (780) 5828206 (57.0) 0062
| SAPS Il (mean 45D, (Med) 50.1:101 (49.0)  47.6:18.0 (48.0)  60.4£120(60.0)  402¢13.1(400)  <0.01%
CAPACHE Il (mean D) 237.441(250)  20447.2(05)  257457(260) 189429 (180)  <0.01*
SOFA, (meanssD) 13827 17835 124826 114526 0718

MPM Il — Mortality prediction model Il; SAPS Il — Simplified Acute Physiology Score Il; APACHE Il — Acute Physiology and Chronic Health
Evaluation Il; SOFA — Sepsis-related Organ Failure Assessment Score.

Table 3. Correlation LOS MV and LOS ICU with scoring systems.

LOS ICU

APACHE II

LOS MV - Length of Stay on Mechanical ventilation; LOS ICU — Length of Stay in the Intensive Care Unit; MPM Il — Mortality prediction
model Il; SOFA — Sepsis-related Organ Failure Assessment Score; SAPS Il — Simplified Acute Physiology Score II; APACHE Il — Acute
Physiology and Chronic Health Evaluation II.

Calculating the Pearson correlation coefficient between the p=0.039 had the worst calibration, suggesting that SOFA,,

MPM Il and SOFA scores each day, we proved that there is a
strong positive correlation between MPM_, and SOFA_, and
between MPM,,. and SOFA,, (r>0.69, p<0.01). Among pa-
tients who survived, there was a statistically significant medi-
um positive correlation between APACHE Il, SOFA,, and SOFA
(p<0.01). Among patients who did not survive, there was a
statistically significant medium positive correlation between
APACHE II, SOFA,, and SOFA, . (p<0.05) (Table 4).

MPM I, (0.0) with p=1.0 had the best calibration, followed
by SOFA7day (0.85) with p=0.991 and APACHE Il (3:05) with
p=0.931. SOFA , (13:35) with p=0.038 and MPM 1, (16.23) with

This work is licensed under a Creative Commons
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had the smallest statistically significant discrepancy between
the observed and expected deaths (Table 5).

AUROC SAPS Il was 0.690, and is only slightly higher than the
other 2 AUROC incipient scoring systems, MPM Il and APACHE ||
(0.654 and 0.623). However, the APACHE Il has the highest speci-
ficity (81.8%) and MPM Il the highest sensitivity (85.2%) (Figure 1).

MPM 1, AUROC (1.0) shows the best discrimination between
patients who survived and those who did not, followed by
SOFA_, AUROC (0.981). MPM I, (0.836), SOFA_, (0.821) and

7days

MPM I, (0.817) also had good discrimination scores. MPM
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Table 4. Correlation SOFA each day and MPM and APACHE Il by the outcome.

Scoring system Correlation SOFA,, SOFA,, SOFA,, SOFA,,
r 0.405 0.451 0.202 0.224
mpmi24 b o 0o o140 0188
"""""""" n e e s 3
"""""""""""""""""""""""" r 0233 o048 030 030
mPmi4s | b 0073 o o 0057
"""""""" n e 6 s 3
"""""""""""""""""""""""" r o012 0359 0692 048
memiz2 b 0377 oot w0 001
"""""""" no 55 ss s 36
"""""""""""""""""""""""" r 002 o019 0483 085
mPmizd b 0989 0261 w01 001
"""""""" n 3% 3% 3% 36
r 0.680 0.658 0.145 -0.299
anvor J oo wor 087 o213
n 33 33 31 19
"""""""""""""""""""""""" r o049 o032 o028 0570
ey eesomow aos
n 27 27 24 17

r — Pearson correlation coefficient; n — number of patients; * statistical significance. r>0 — positive correlation (increase of the value of
one variable leads to an increase in the value of other variables); r<0 — negative correlation (increase of the value of one variable leads
to a reduction in the value of other variables). MPM Il — Mortality Prediction Model II; SAPS Il - Simplified Acute Physiology Score II;
APACHE Il — Acute Physiology and Chronic Health Evaluation Il; r — Pearson correlation coefficient; n — number of patients; * statistical

significance; r >0 — positive correlation (increase the value of one variable lead to an increase in the value of other variables);
r <0 — negative correlation (increase the value of one variable leads to a reduction in the value of other variables).

I, had the highest sensitivity and specificity (100.0%) and

7day

SOFA,,,, had specificity of 100.0% (Figure 2).

Discussion

A critically ill patient is one at imminent risk of death and
needs medical treatment in the ICU for more than 5 days [17].
Severe sepsis and septic shock are major reasons for inten-
sive care unit (ICU) admission and are leading causes of mor-
tality in non-coronary ICUs [18]. Apart from in the Western
countries (including the USA, France, Italy, and the UK), little
is known about the outcomes of patients admitted to the ICU
with severe sepsis and septic shock, despite the seriousness
of sepsis as a public health problem in developing countries
such as Serbia [14].

According to the literature, over 50% of patients in most ICUs
are older than 65 years. Age, although a main variable of al-
most all the scoring systems used in critically ill patients, may

not be the main parameter for admission or discharge from
the ICU. Comorbidity, currently evaluated by physiological state
and the main cause that led to the development of a condi-
tion that requires continuous monitoring, are basic variables
for assessing outcome of critically ill patients in the ICU with-
in different scoring systems [7]. In our study, patients who did
not survive were significantly older than patients who survived
(SD - 65.8+14.6 years old).

The diagnosis must be documented within the first ICU day;
should reflect the primary reason for ICU admission; and when
multiple diagnoses are relevant, should be the diagnosis with
the worst prognosis (e.g., sepsis rather than hyperglycemia)
[19]. Peritonitis was the most common surgical diagnosis at
admission in our study (17 patients, 28.3%). Secondary peri-
tonitis related to a pathologic process in a visceral organ is by
far the most common form of peritonitis encountered in clin-
ical practice. Necrotizing pancreatitis can also be associated
with peritonitis in case of an infection of the necrotic tissue.
In our study, pancreatitis occurred in 10 patients (16.7%) and
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Table 5. Lemeshow-Hosmer calibration test.

X2 P
MPM I 6.90 0.548
Cwemn, 623 0039
Cwemn, 37 o181
Cwemn, 604 0534
wemn, 000 1000
Csome 133 0038
somA, o2 033
soA, 83 0265
soA, oss 0991
saesi s 0732
CAPACHEN 505 0931

MPM Il — Mortality Prediction Model Il; SOFA — Sepsis-related
Organ Failure Assessment Score; SAPS Il — Simplified Acute
Physiology Score Il; APACHE Il — Acute Physiology and Chronic
Health Evaluation II.

resulted in death in 6 (22.2%). The overall incidence of peritone-
alinfection and abscess is difficult to establish and varies with
the underlying abdominal disease processes. Uncomplicated
SP and simple abscesses carry a mortality rate of less than 5%,
but this rate may increase to 30-50% in severe infections. In
our study, 5 patients (18.5%) admitted to the ICU with a di-
agnosis of peritonitis died [20].

Breslowi published the results obtained from the US ICU
Program 2008 database about the most common ICU admis-
sion diagnoses. Gl bleeding was present in 1.7% and sepsis in
1.4% [19]. In our study, bleeding from the Gl tract was the ad-
mission diagnosis in 16.7% and sepsis in 30% of cases.

Factors that independently predict a worse outcome in patients
with peritonitis include advanced age, malnutrition, presence
of cancer, preoperative organ dysfunction, and high values in
scoring systems, in particular APACHE Il score on presentation
[16]. The concurrent development of sepsis, SIRS, and MOF can
increase the mortality rate to greater than 70%, and in these
patients more than 80% of deaths occur with an active in-
fection present. In general, the mortality rate is less than 5%
with an APACHE Il score of less than 15 and rises to greater
than 40% with scores above 15. In our patients, MODS and
MOF was statistically more frequent in patients who did not
survive. The proportion of patients with no complications was
significantly higher in patients who survived.

CLINICAL RESEARCH
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Figure 1. Area under curve (AUROC) for three scoring systems.
APACHE Il = Acute Physiology And Chronic Health
Evaluation II; SAPS Il — Simplified Acute Physiology
Score Il; MPM Il — Mortality prediction model II.

100
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Figure 2. Area under curve (AUROC) for two scoring systems
each days. MPM Il — Mortality prediction model II;
SOFA — Sepsis-related Organ Failure Assessment Score.

Development of MOFA and/or consequential re-laparotomy
delayed for more than 24 hours leads to a higher mortality in
patients with postoperative intra-abdominal infections [21]. A
delay in instituting either medical therapy or surgical therapy
has been clearly associated with increased complication rates,
the development of tertiary peritonitis, the need for reopera-
tion, MODS and consequently increases and mortality. In many
cases, emergency surgery is required, especially if peritonitis
has been caused by conditions such as appendicitis, a perfo-
rated stomach ulcer, or diverticulitis [20]. And in our study the
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respondents operated on at a later period had a significant-
ly higher mortality rate. Patients with intra-abdominal infec-
tions have a greater benefit from an aggressive and prompt
surgical treatment and re-laparotomy if there is any indication,
all in order to better control the development of MODS [22].

The existence of a large number of prognostic scoring systems
suggests that the ideal model is still not found [1]. This is why
different authors prefer different scoring systems in relation
to others. APACHE and MPM were developed predominantly
from patients cared for in the US ICUs, whereas SAPS includ-
ed patients from 35 countries [8-10,12,23].

In a retrospective study of 11,300 patients from 35 hospitals
in California, authors noted that only the APACHE scoring sys-
tem shows good discrimination and calibration for predicting
mortality in the ICU and length of stay in hospital. The same
authors have shown that MPM showed better prediction for
assessing the duration of mechanical ventilation and length
of stay in the ICU. Considering that one of the main goals of
the health system is the reduction in cost of treatment, as-
sessment of the length of stay in the ICU and the hospital in
general is of great importance [24].

In our study there was no statistically significant correlation
between length of stay in the ICU and scoring systems for all
patients. However, there is a statistically significant correla-
tion between the length of stay on mechanical ventilation and
individual scoring systems in all patients and in such a way
that the most pronounced positive correlation was for MPM
Il,, and MPMIL, and SOFA , and SOFAMay, which coincides
with the data of Vasilevski and associates. There is a statisti-
cally significant mean negative correlation between length of
stay on mechanical ventilation and MPMIL, in patients who
did not survive (p=0.05).

Calculating the Pearson correlation coefficient between the
MPM 1l and SOFA scores each day we have proved that there
is a strong positive correlation between MPM_, and SOFA_, and
between MPM_, and SOFA , which means that increase of
the value of one variable leads to an increase of the value of
other variables.

In a study of 10,393 patients from Scottish ICUs, Livingston and
colleagues compared the APACHE II, SAPS II, MPM and MPM,,.
These authors reported that all models showed good discrimi-
nation. SAPS Il had the best performance overall, but APACHE
Il had better calibration. In our case, MPM II7day showed the
best calibration, followed by APACHE Il. M\PM II7day showed the
best discrimination although MPM Il measured initially showed
better discrimination than the APACHE Il [25].
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Several studies have directly compared APACHE and SOFA to
predict hospital mortality in the ICU and the hospital in gen-
eral [26]. And again, different authors publish different data,
i.e. some give priority to the APACHE score on admission and
others to the SOFA score. In a study from 2007, the APACHE II
score was reported to have slightly better discrimination and
calibration at admission than SOFA [25].

However, Janssens et al. reported that at admission SOFA has
a higher AUC (0.82) than SAPS Il (0.77). Finally, five studies
that are listed in this Review article compared SOFA with oth-
er organ failure scores [13,25,27]. Generally, no clear differ-
ences were found in calibration or discrimination.

In our study SOFA,, showed better calibration compared to
APACHE I, suggesting that SOFA, | ~had the small statistical-
ly significant discrepancy between the observed and expect-
ed deaths. By calculating the correlation between APACHE ||
and SOFA each day we have proved that there is a statistical-
ly significant mean positive correlation in the first two days

of stay in the ICU.

We have also demonstrated by calculating AUROC that the MPM
Il,,,, score had the best discrimination between patients with
lethal outcome and patients who survived — AUROC (1.0). Also
with good discrimination scores were SOFA,,,, (0.981), MPM
Il,, (0836), MPM I1,, (0817) and SOFA , (0.821). In this way we
proved that for our patient population MPM Il and SOFA score
is the most authoritative especially in the later period of treat-
ment in the ICU and the initial measurements are more val-
id in MPM compared to APACHE Il. However, calculating the
correlation of certain scoring systems and the occurrence of
complications, we concluded that among patients with ARDS,
sepsis, MODS and MOF there is a statistically significant differ-
ence of the APACHE Il median and the SAPS Il median, which
MPM Il and SOFA scores did not show [28].

Although these scoring systems have certain advantages, lim-
itations still exist in routine use. These scores were prospec-
tively recorded by medical personnel, a bias due to differences
in calculating scores and validating patient-derived parame-
ters cannot be completely excluded. Second, this study was
conducted at only one center. The results therefore, reflect
the outcome of specific patients in a tertiary care center and
may not be generally applicable to all hospitals in all cases.
The question of where the patients came from and how long
they were in the hospital prior to ICU admission may influence
outcome [5]. The scoring systems are not adequate to make
decisions for the management of individual patients due to
the relatively high mortality rate predicted in survivors and
the low one predicted in non-survivors [29]. The general con-
clusion is that the decision on the continuation of treatment
should not be made solely on the basis of the value of these
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scoring systems, but they are to be used only to evaluate the
predicted mortality [23,30].

Conclusions

APACHE Il and SAPS Il scores measured on admission to the
ICU were significant predictors of complications. MPM Il , . has

the best discriminatory power, followed by SOFA ,, and MPM
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