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Abstract
Background. ICU prognostic scores were developed to measure the severity of the disease and the

patients’ prognosis. The objective of this study was to assess the validity of the Acute Physiology and
Chronic Health Evaluation II (APACHE II), Sequential Organ Failure Assessment (SOFA) and Simplified
Acute Physiology Score II (SAPS II) scores in patients with septic shock.

Methods. The APACHE II, SOFA and SAPS II scores were determined prospectively, in the first 24
hours after admission, for all 56 patients with septic shock who were included in this study. Data were
statistically evaluated; the discriminating power regarding survivors vs deceased patients was calculated
based on the receiver operating characteristic curves (ROC).

Results. The overall mortality of the 56 patients with septic shock was 60.71% (34 deaths). The
average APACHE II score was 25.36 ± 7.477. The average SOFA score was 7.679 ± 3.197. The average
SAPS II score was 44.45 ± 16.97. For the APACHE II and SOFA scores the differences when deceased
and survivors were compared were not statistically significant (APACHE II: 26.76 ± 6.742 vs 23.18 ±
8.175 respectively for SOFA: 8.029 ± 3.099 vs 7.136 ± 3.342). For the SAPS II score the values are: 49.12
± 16.61 in deceased vs 37.23 ± 15.20 in survivors, the difference being statistically significant (p = 0.0092).
The areas under ROC for the three scores are 0.622 for APACHE II, 0.575 for SAPS II and 0.705 for
SOFA.

Conclusions. In our study the SAPS II score was superior to the other scores for predicting survival
in patients with septic shock.

Keywords: sepsis: APACHE II, SOFA, SAPS II, mortality

Rom J Anaesth Int Care 2014; 21: 95-98

Introduction
Sepsis continues to be a major medical problem in

intensive care units, due to a high mortality rate as
well as to the significant financial resources required
for the treatment of these patients [1, 2].

Septic shock is defined as the persistent systolic
blood pressure < 90 mmHg (or more than 40 mm Hg
decrease compared to the initial blood pressure) and a

mean arterial pressure (MAP) < 70 mmHg despite of
appropriate volume replacement [3].

Prospective large studies have generated several
prognostic scores, which were often regarded as
inclusion criteria with greater specificity for the septic
patient, especially for the evaluation of different
therapies. These scores have proved to be efficient in
predicting the appropriateness of hospitalization in the
ICU and the expected rate of survival.

The most widely used scores in the ICU are: Acute
Physiology and Chronic Health Evaluation II
(APACHE II), Sequential Organ Failure Assessment
(SOFA) and Simplified Acute Physiology Score II
(SAPS II) [4-6].

Each of these score uses clinical and biological para-
meters determined either at the time of admission or
during hospitalization. Their value continues to be
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controversial because of sometimes discordant data
validation [7, 8]. Calculation methods predict statistical
values for mortality with little if any usefulness when
evaluating the survival chance of an individual patient.

The objective of this study was to assess the validity
of these scores in terms of mortality in patients with
septic shock admitted to the ICU.

Methods
The study was approved by the Ethics Committee

of the University of Medicine and Pharmacy, Tirgu
Mures. The study performed from January to July 2014
prospectively evaluated a series of consecutive patients
admitted to the ICU Clinic from the Emergency Clinical
County Hospital of Tirgu Mures, diagnosed with septic
shock according to international criteria: sepsis-induced
persistent hypotension (systolic blood pressure < 90
mmHg or mean arterial pressure < 70 mmHg, or a
decrease in systolic blood pressure > 40 mmHg) despite
adequate fluid resuscitation [3].

The investigators collected the following infor-
mation: demographical data, site of infection, clinical
and lab data included in the APACHE II, SOFA and
SAPS II scores determined for these patients within
the first 24 hours of hospitalization. They gathered the
following measurements for the APACHE II score:
AaDO2 or a PaO2 (depending on FiO2), rectal tempe-
rature, mean arterial pressure, arterial blood pH, heart
rate, respiratory rate, sodium, potassium, creatinine,
hematocrit, white blood cells and Glasgow Coma Score
[4]. For the SOFA score the following physiological
parameters were measured: PaO2/FiO2, Glasgow
Coma Scale, mean arterial pressure or requirement of
vasopressors, bilirubin, platelets and creatinine [5]. For
evaluating the SAPS II score, the following parameters
were collected: age, heart rate, systolic blood pressure,
temperature, Glasgow Coma Scale, mechanical ven-
tilation or CPAP, PaO2, FiO2, urine output, blood urea
nitrogen, sodium, potassium, bicarbonate, bilirubin,
white blood cells, chronic diseases and type of admis-
sion [6].

Recorded data were statistically analyzed using the
5.0A version of the PRISM 5 software created by
GraphPad Software, Inc USA.

The data are presented as mean ± standard devia-
tion, median with interquartile range. The t test was
used to compare the means of each two groups, assum-
ing that the values follow a Gaussian distribution. p <
0.05 values were considered significant.

The area under the receiver operating characteristic
curve (ROC) helps us visualize the tradeoff between
high sensitivity and high specificity for all scores. It
was calculated to evaluate the capacity of the scores
to discriminate mortality as an independent variable.

Results
Fifty six patients were included in the study with an

average age of 69 (range 32-88), 29 females (51.8%)
and 27 males (48.2%). Fourteen were surgical patients
(25%) and 42 were non-surgical patients (75%).

The overall mortality of the patients with septic
shock was 60.7% (34 deaths). The average APACHE
II score was 25.36 ± 7.477. The average SOFA score
was 7.679 ± 3.197. The average SAPS II score was
44.45 ± 16.97. The values of these scores reported to
survivors and deceased are highlighted in Figures 1, 2, 3.

Fig. 1. Mean and standard deviations of the APACHE II score for
survivors and the deceased

Fig. 2. Mean and standard deviations of the SOFA score for
survivors and the deceased

Fig. 3. Mean and standard deviations of the SAPS II score for
survivors and the deceased



Predicting scores in septic shock 97

For the APACHE II and SOFA scores, the diffe-
rences between the deceased and survivors were not
statistically significant (APACHE II: 26.76 ± 6.742 vs
23.18 ± 8.175 respectively for SOFA: 8.029 ± 3.099
vs 7.136 ± 3.342). For the SAPS II score the values
are: 49.12 ± 16.61 in deceased vs 37.23 ± 15.20 in
survivors (p = 0.0092).

The values of the areas under ROC for the three
scores are presented in Table 1 while the graphs of
the three curves in Figure 4.

Table 1. The areas under the curve values for APACHE II, SOFA
and SAPS II scores

Score AUC SE 95% CI 

APACHE II 0,622 0,0787 0,483-0,748 
SOFA 0,575 0,0791 0,436-0,706 
SAPS II 0,705 0,0723 0,568-0,819 

 AUC: Area under curve; SE: Standard Error; CI: Confidence Interval

0 20 40 60 80 100
0

20

40

60

80

100

100-Specificity

Se
ns

iti
vi

ty

APACHE II
SOFA
SAPS II

AP ACHE II-AUC=0.622
SOFA-AUC=0.575

SAPS II-AUC= 0.705

Fig. 4. Receiver operating curves for the APACHE II, SOFA and
SAPS II scores

Discussion
Simplified Acute Physiology Score II (SAPS II) is

a complex score calculated during the first 24 hours of
hospitalization in the ICU. Rating values obtained from
areas under the curve chart show SAPS II score to
be superior in predicting patients’ survival as compared
with the other two scores (APACHE II and SOFA).

A ROC value above 0.7 qualifies a score in discri-
minating survivors vs deceased although strong dis-
crimination occurs in a ROC over 0.8. ROC values
obtained with SOFA and APACHE II were below 0.7.

The results of our study differ from those of Kim
[8] who identified the SOFA score as being the most
predictive in patients poisoned with organophosphates.
An explanation for the observed difference may stem

from the more complex nature of septic shock as
compared with poisoning both in onset and evolution.

Moreover, the simplicity of the SOFA score, in parti-
cular the absence of parameters related to associated
diseases makes it more relevant to organ dysfunctions,
unlike SAPS II and APACHE II that evaluate multiple
organ dysfunction specific to the critically septic patient.
While the APACHE II score is a predictor for morbidity,
the SAPS score is a predictor of mortality.

The use of these scores as predictors must take
into account the heterogeneity of the population tested.
There are, on one hand, significant geographical vari-
ables [9], the homogenization trend of confirmation by
excluding certain population groups (for example, age,
length of admission in ICU) [10] and on the other diffe-
rent statistical methods for assessing prediction [11].
The parameters taken into account may lead to eva-
luation errors. Tunnell demonstrated what are the most
common bias causes when applying scores in the ICU:
heart rate, arterial pressure, respiratory rate, oxyge-
nation, pH value and blood glucose [12].

For these reasons and taking into account the above
mentioned limitations, ICU scores can be taken into
consideration only to evaluate ICU performance in
order to improve the quality of medical care even if
the existence of a single output – mortality may influ-
ence both the decision for ICU admission as well as
the time of discharge. Obviously, this criterion can be
influenced by the case-mix and the level of care in a
specific ICU as well. A high case-mix, specific to high-
performing ICU services is the consequence of complex
pathologies, with unfavourable prognostic scores.

The limitations of the study are the low number of
studied cases that were concentrated within a single
center. Moreover, the study does not take into account
deaths that could have occurred immediately after
discharge. These scores are complementary and have
certain limitations. They do not provide individual
prediction but may assist therapeutic and managerial
decisions. For a complex pathology such as sepsis, a
more complex score could be more informative.

In conclusion, the SAPS II score was superior to
the APACHE II and SOFA scores for predicting
survival in patients with septic shock but a combination
of factors must be taken in consideration to estimate
the prognosis in the ICU.
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Corelaţii între scorurile de prognostic
la pacienţii cu şoc septic – un studiu de
cohortă

Rezumat

Premize. Scorurile de prognostic utilizate în Terapie
Intensivă au fost dezvoltate cu scopul de a cuantifica
severitatea boli şi prognosticul pacientului. Obiectivul
acestui studiu a fost de a aprecia validitatea scorurile
utilizate în prezent (APACHE II, SOFA şi SAPS II) în
cazul pacienţilor cu şoc septic.

Metodă. Au fost calculate în primele 24 de ore de
la internare, scorurile APACHE II, SOFA şi SAPS II
pentru toţi cei 56 de pacienţi, cu şoc septic, care au
fost înrolaţi prospectiv în studiu. Datele obţinute au
fost evaluate statistic iar puterea de diferenţiere dintre
supravieţuitori vs decedaţi a fost calculată conform
curbelor ROC (receiver operating characteristic).

Rezultate. Mortalitatea generală a celor 56 de
pacienţi cu şoc septic a fost de 60,71% (34 decese).
Scorul mediu APACHE II a fost de 25,36 ± 7,477,
scorul mediu SOFA a fost de 7,679 ± 3,197 iar scorul
mediu SAPS II de 44,45 ± 16,97. Pentru scorurile
APACHE II şi SOFA diferenţele dintre supravieţuitori
şi decedaţi nu au fost semnificative statistic (APACHE
II: 26,76 ± 6,742 vs 23,18 ± 8,175 respectiv pentru
SOFA: 8,029 ± 3,099 vs 7,136 ± 3,342). Scorurile SAPS
II medii au fost în cazul decedaţilor de 49,12 ± 16,61
vs 37, 23 ± 15,20 în cazul supravieţuitorilor, cu o dife-
renţă semnificativă statistic între grupuri (p = 0,0092).
Ariile de sub curbele ROC pentru cele trei scoruri au
fost 0,622 pentru APACHE II, 0,575 pentru SAPS II
şi 0,705 pentru SOFA.

Concluzii. În studiul nostru scorul SAPS II a fost
superior celorlalte scoruri în ce priveşte capacitatea
de predicţie a supravieţuirii la pacientul cu şoc septic.

Cuvinte cheie: sepsis, APACHE II, SOFA, SAPS
II, mortalitate




