
Originalien

Med Klin IntensivmedNotfmed
https://doi.org/10.1007/s00063-018-0477-z
Received: 10 January 2018
Revised: 27 May 2018
Accepted: 8 July 2018
© Springer Medizin Verlag GmbH, ein Teil von
Springer Nature 2018

Redaktion
M. Buerke, Siegen

M. Müller1 · J. C. Schefold2 · A. B. Leichtle3 · D. Srivastava1 · G. Lindner4 ·
A. K. Exadaktylos1 · C. A. Pfortmueller2
1 Department of Emergency Medicine, Inselspital, Bern University Hospital, University of Bern, Bern,
Switzerland

2Department of Intensive Care, Inselspital, Bern University Hospital, Bern, Switzerland
3Department of Clinical Chemistry, Inselspital, Bern University Hospital, University of Bern, Bern,
Switzerland

4Department of Emergency Medicine and General Internal Medicine, Hirslandenklinik am Park, Zurich,
Switzerland

qSOFA score not predictive of
in-hospital mortality in
emergency patients with
decompensated liver cirrhosis

Introduction

In February 2016 the Third Interna-
tional Consensus Definitions for Sepsis
and Septic Shock (Sepsis-3) were pub-
lished and a new clinical score named
quick Sequential Organ Failure Assess-
ment (qSOFA) was presented [1]. The
score contains a set of three variables
(respiratory rate, mental status, systolic
blood pressure) and was proposed as a
bedside screening tool for patients with
suspected sepsis [1]. Several studies have
assessed the utility of qSOFA for predic-
tion of outcome in the intensive care unit
(ICU) and emergency department (ED)
setting in patients with suspected sepsis
[2–13]. qSOFA has also shown a good
predictive value for adverse outcomes
(ICU admission, length of hospitalisa-
tion, mortality) in the general ED and
ICU population [14]. However, further
validations in respective subgroups of
ED patients with a high mortality have
not yet been performed.

Liver cirrhosis was the eighth leading
cause ofdeath in theUnited States in2010
[15] and has accounted for over amillion
deaths worldwide with a rising incidence
over the last 30 years [16]. Admissions
to hospitals due to liver cirrhosis are as-
sociated with an overall in-hospital mor-
tality of about 8% [17] which increases to

35%inpatientswithdecompensated liver
cirrhosis [18]. Patients with decompen-
sated liver cirrhosis show typical haemo-
dynamic andpathophysiological changes
[19] which have some similarity to sep-
sis [20], including alterations in mental
status due to development of hepatic en-
cephalopathy [19, 21]. It seems therefore
probable that the use of qSOFAmay help
to distinguish patients with adverse out-
comes from the ones with a favourable
course in decompensated liver cirrhosis.

We therefore aimed to validate the
prognostic performance of qSOFA in
patients presenting with decompensated
liver cirrhosis for the primary outcome
of in-hospital mortality. Secondarily,
we evaluated whether the use of qSOFA
adequately predicts ICU admission and
length of hospitalisation and compared
its predictive value to other disease
severity markers such as systemic in-
flammatory response syndrome (SIRS),
model of end stage liver disease score
(MELD) and Child–Pugh score. In addi-
tion, we testedwhether a disease-specific
alteration of qSOFA by extension with
a point for hyponatraemia increases its
prognostic performance.

Methods

Setting

The study site was the emergency depart-
ment (ED) of Bern University Hospital
(Inselspital), which is one of the largest
hospitals inSwitzerlandwith a catchment
area of about 2millionpeople in theCan-
ton Bern, Switzerland.

Data collection and eligibility
criteria

All medical records of all adult pa-
tients admitted to our ED between
January 1, 2002 and December 31, 2012
were screened with a keyword search
of “decompensated liver cirrhosis” with
different semantic combinations in the
diagnosis or medical history field of our
computerised patient database (Quali-
care Office, Medical Database Software;
Qualidoc AG, Bern, Switzerland). All
patients older than 16 years with a pri-
mary diagnosis of decompensated liver
cirrhosis were considered eligible for
inclusion. Only the first presentation
with decompensated liver cirrhosis was
included in the analysis in case of multi-
ple admissions. Exclusion criteria were
as follows: lack of parameters for cal-
culation of the qSOFA score, double
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Table 1 Patient characteristics

Characteristics

na 186 (100.0)

Sex, n (%)

Male 137 (73.7)

Female 49 (26.3)

Age (years), median (IQR) 57 (52–66)

Aetiology of cirrhosis, n (%)

Alcohol 92 (49.5)

Alcohol and hepatitis B 1 (0.5)

Alcohol and hepatitis B
and C

7 (3.8)

Alcohol and hepatitis C 38 (20.4)

Hepatitis B 12 (6.5)

Hepatitis B and C 4 (2.2)

Hepatitis C 20 (10.8)

Hemochromatosis 2 (1.1)

Alpha-1-antitrypsin defi-
ciency

2 (1.1)

Unknown 8 (4.3)

Child–Pugh classification, n (%)

A 17 (9.1)

B 55 (29.6)

C 102 (54.8)

Unknown 12 (6.5)

Hepatocellular carcinoma,
n (%)

26 (14.0)

Signs of decompensation, n (%)

Ascites 94 (50.5)

Bleeding 52 (28.0)

entries in our database, patients with
chronic decompensated liver cirrhosis,
or any other primary reason for ED
admission (e. g. trauma). Our study
compromises a subset of patients of an
already published cohort [22].

Data extraction

Sociodemographic (age, gender), clin-
ical data (aetiology of liver cirrhosis,
clinical signs of decompensation such
as ascites, haemorrhage, encephalopa-
thy, jaundice, hepatorenal syndrome,
vital parameters [first value within an
hour from admission], coexistence of
hepatocellular carcinoma, concurrent
diagnosis of spontaneous bacterial peri-
tonitis), laboratory parameters as well as
administrative data (intensive care unit
[ICU] admissions, length of hospitali-
sation, and in-hospital mortality) were

Table 1 (Continued)

Characteristics

Hepatorenal syndrome 57 (30.7)

Encephalopathy 101 (54.3)

Jaundice 47 (25.3)

Spontaneous bacterial
peritonitisb, n (%)

14 (7.5)

ACLF (n= 159), n (%) 37 (23.3)

CLIF-C AD score (n= 181),
median (IQR)

53.5 (47–61)

MELD score (n= 147),
median (IQR)

15 (11–20)

SIRS (n= 159), n (%)

<2 104 (65.4)

≥2 55 (34.6)

qSOFA, n (%)

<2 164 (88.2)

≥2 22 (11.8)

qSOFA-Na+ (n= 183), n (%)

<2 36 (19.7)

≥2 147 (80.3)

qSOFA quick sequential organ failure as-
sessement, SIRS systemic inflammatory
response syndrome, MELD model of end
stage liver disease score
a if not indicated otherwise
b A paracentesiswas performed in 46 (24.7%)
patients

analysed. From the available data the
Child–Pugh score, the Model of End
Stage Liver Disease (MELD) score, the
Systemic Inflammatory Response Syn-
drome (SIRS) criteria, CLIF-C AD score
[23] and the qSOFA score were calcu-
lated. Additionally, the proportion of
patients suffering from acute on chronic
liver failure (ACLF) was determined.

Definitions

qSOFA
qSOFAwas defined according to the Sur-
viving Sepsis Campaign 2016 [1]. Pa-
tients were attributed 1 point for a Glas-
gow Coma Scale (GCS) of 14 or less,
1 point for a systolic blood pressure of
100mmHg or less and respiration rate
of 22/min or more.

qSOFA-Na+
Hyponatraemia (defined as 130mmol/l
or lower) in patients with decompen-
sated liver cirrhosis has been linked to
increased disease severity and mortality

[24–26]. The qSOFA was increased by
one point for a serum sodium at ED ad-
mission of ≤130mmol/l.

Acute on chronic liver failure

The definitions for acute on chronic
liver failure (ACLF) are very heteroge-
neousandstill subject tomuchdiscussion
[27]. We used a modified version of the
CLIF-C ACLF score, a cumulative score
for organ failure to define ACLF, to as-
sess for ACLF. Patients with liver failure
that did not fulfil one of the following
three criteria were considered to have
ACLF: (i) no organ failure, (ii) one organ
failure (liver coagulation, circulatory, or
respiratory) with creatinine <1.5mg/dL
and no hepatic encephalopathy (any
grade), (iii) single cerebral failure and
creatinine <1.5mg/dL. In accordance
with the CLIF-C ACLF, liver failure
was defined as bilirubin levels above
12mg/dL, and coagulation failure as an
INR above 2.5 [28]. The definitions of
brain failure, circulatory compromise
and respiratory failure were modified as
follows: brain failure was defined as the
presence of hepatic encephalopathy (any
grade), circulation failure as a systolic
blood pressure below 90mmHg and res-
piratory failure as SpO2 levels of below
90%.

CLIF-C AD score
A linear combination of age, sodium lev-
els and the logarithms of INR and white
blood cells are used to calculate the score
[23]. For the purpose of this study, we
calculated the CLIF-C AD as a severity
marker of the decompensation for all pa-
tients independently of the presence of
ACLF.

Threshold values

qSOFA, qSOFA-Na+ and SIRS criteria
were considered positive when the pa-
tient scored two or more points [1]. A
MELD score of 25 or higher was consid-
ered to be high, where as a MELD score
of 24 or lower was considered low [30].
A CLIF-C AD score of 44 or below was
defined as low-risk acute decompensa-
tion [29].
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qSOFA score not predictive of in-hospital mortality in emergency patients with decompensated liver
cirrhosis

Abstract
Background. Quick sequential organ failure
assessement (qSOFA) has been validated
for patients with presumed sepsis and
the general emergency department (ED)
population. However, it has not been validated
in specific subgroups of ED patients with
a high mortality. We aimed to investigate the
prognostic performance of qSOFAwith respect
to in-hospital mortality, intensive care unit
(ICU) admission, and length of hospitalisation
in patientswith decompensated liver cirrhosis.
Furthermore, we compared qSOFA to systemic
inflammatory response syndrome (SIRS),
model of end stage liver disease score (MELD),
and Child–Pugh criteria and evaluated
whether addition of sodium (Na+) levels to
qSOFA increases its prognostic performance.

Methods. This observational study included
patients admitted with the diagnosis of
decompensated liver cirrhosis. All patients
with a complete set of vital parameters were
included in this study.
Results. A total of 186 patients were included.
A positive qSOFA score was not associated
with in-hospital mortality, ICU admission,
or length of hospitalisation (all p> 0.15).
MELD scores reliably predicted need for
ICU admission and in-hospital mortality
(both p< 0.01), but not the length of
hospitalisation. qSOFA-Na+ only moderately
increased the diagnostic performance of
qSOFA with regard to need for ICU admission
(AUCICU[qSOFA]= 0.504 vs. AUCICU[qSOFA-
Na+]= 0.609, p= 0.03), but not for in-

hospital mortality (AUCdeath[qSOFA]= 0.513
vs. AUCdeath[qSOFA-Na+]= 0.592, p= 0.054).
Conclusion. qSOFA does not predict
in-hospital mortality, ICU admission or
length of hospitalisation in patients with
decompensated liver cirrhosis. Extension of
qSOFA with a disease-specific component,
the qSOFA-Na+, moderately increased the
diagnostic ability of qSOFA.

Keywords
Mortality prediction · Emergency admissions ·
Critical illness · QSOFA extended · Electrolyte
disorder · Sodium

qSOFA-Score nicht prädiktiv für Krankenhaussterblichkeit bei Notfallpatientenmit dekompensierter
Leberzirrhose

Zusammenfassung
Hintergrund. Der „quick sequential organ
failure assessement“(qSOFA)-Score wurde
zur Prädiktion der Mortalität sowohl bei
Patienten mit Verdacht auf Sepsis als
auch bei Notfallpatienten im Allgemeinen
validiert. Eine Validierung bei bestimmten
Untergruppen von Notfallpatienten mit
hoher Mortalität ist jedoch noch nicht
erfolgt. Ziel dieser Arbeit war es, die
prognostische Wertigkeit bei Patienten, die
sich mit dekompensierter Leberzirrhose in
der Notaufnahme vorstellen, in Bezug auf
Krankenhaussterblichkeit, Verlegung auf die
Intensivstation und Krankenhausverweildauer
zu analysieren. Des Weiteren wurde qSOFA
mit „systemic inflammatory response
syndrome“(SIRS)-, „model of end stage liver
disease score“(MELD)- und Child-Pugh-
Kriterien verglichen. Es wurde überprüft, ob
die Einbeziehung des Natriumspiegels (Na+)
in qSOFA die prognostische Wertigkeit erhöht.

Methoden. Alle Patienten mit der Auf-
nahmediagnose einer dekompensierten
Leberzirrhose, die sich über einen Zeitraum
von 10 Jahren in der Notaufnahme des
Universitätsklinikums Bern, Schweiz, vor-
stellten, wurden in die Beobachtungsstudie
eingeschlossen. Die Dokumentation der
Vitalparametermusste vollständig sein.
Ergebnisse. In die Studie wurden 186
Patienten eingeschlossen. Der MELD-Score
war sowohl mit der Krankenhaussterblichkeit
als auchmit der notfallmäßigen Verlegung auf
die Intensivstation assoziiert (je p<0,01), nicht
jedoch mit der Krankenhausverweildauer.
Ein positiver qSOFA-Score (≥2 Punkte) war
dagegen nicht mit der Krankenhaussterb-
lichkeit, Verlegung auf die Intensivstation
oder Krankenhausverweildauer assoziiert
(je p> 0,15). Eine Erweiterung des qSOFA-
Scores um die Natriumkomponente (qSOFA-
Na+) erhöhte die Vorhersagekraft bezüglich

der notfallmäßigen Verlegung auf die
Intensivstationmoderat (AUC[qSOFA]= 0,504
vs. AUC[qSOFA-Na+]= 0,609, p= 0,03), die
bezüglich der Krankenhaussterblichkeit
dagegen nicht (AUC[qSOFA]= 0,513 vs.
AUC[qSOFA-Na+]= 0,592, p= 0,054).
Schlussfolgerung. Der qSOFA-Score besitzt
keine ausreichende Vorhersagekraft für die
Krankenhaussterblichkeit, notfallmäßige
Verlegung auf die Intensivstation oder
Krankenhausverweildauer bei Patienten
mit dekompensierter Leberzirrhose. Eine
Erweiterung des qSOFA-Scores um eine
erkrankungsspezifische Natriumkomponente
erhöht die prognostische Wertigkeitmoderat.

Schlüsselwörter
Mortalitätsprädiktion · Notfallzuweisungen ·
Kritische Erkrankung · Erweiterter qSOFA-
Score · Elektrolytstörung · Natrium

Ethical considerations

The study was approved by the regional
ethics committee of the Canton of Bern,
Switzerland (KEK: 14-02-13). Individ-
ual informed consent was waived by the
ethics committee.

Statistical analysis

Statistical analysis was performed using
Stata® 13.1 (StataCorp, College Sta-
tion, TX, USA). Interval variables are
presented as medians with 25th–75th
interquartile ranges (IQR). For cate-
gorical variables, the total number and

respective proportions are given. Com-
parisons of interval variables between
qSOFA-positive and qSOFA-negative
groups were performed using the Man-
n–Whitney U test, and Kruskal–Wallis
analysis of variance with post hoc test-
ing using the Mann–Whitney U test.
Comparisons of categorical variables
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Patients identified through key search with a diagnosis of decompensated 
liver cirrhosis

(n = 357)

Patients included in the study
(n = 186)

Records excluded after primary 
screening (n = 45):

- duplicate (n = 1)
- no recent diagnosis of 

decompensated liver cirrhosis 
(n = 19)

Patients available for study inclusion
(n = 312)

Records excluded after secondary 
screening (n = 126):

- Incomplete data to calculate 
qSOFA score (n = 126)

Fig. 18 CONSORT flow chart.qSOFA quick Sequential Organ Failure Assessment

between the qSOFA-positive and the
qSOFA-negative group were performed
by Fisher’s exact test. Predictive value
of SIRS, MELD, Child–Pugh score and
qSOFA-Na+ were analysed as described
for qSOFA. To compare the diagnostic
performance of qSOFA and qSOFA-Na+
with regard to in-hospital mortality and
need for ICU admission, the equality
of the area under the receiver operating
curves (AUC) was tested using the roc-
comp command [31]. A p-value of <0.05
was considered as significant.

Results

Patients’ demographics

One hundred eighty-six (186) patients
were eligible for study inclusion. The
CONSORT flow chart is given in. Fig. 1.
The study population consists of 73.7%
male patients with a median age of
57 years (IQR 52–66). Patient char-
acteristics are given in . Table 1. The
most common aetiology of liver cirrho-
sis was chronic alcohol consumption
(n= 92, 49.5%) followed by of chronic
alcohol consumption and hepatitis B

infection (n= 38, 20.4%) and hepatitis C
infection (n= 20, 10.8%). The median
MELD score was 15.1 (IQR 10.8–19.9)
and Child–Pugh score C was the most
common stage of liver cirrhosis (n= 102,
54.8%). A total of 65 patients (35.0%)
were admitted to the ICU and 29 pa-
tients (15.6%) died in the hospital. The
median duration of hospitalisation was
8 days (IQR 3–14). The percentage of
ACLF was 23.3% (n= 37), the median
CLIF-C AD score was 54 (IQR 47–61).
Of patients with ACLF 54.1% (n= 20)
were admitted to the ICU, the median
length of hospitalisation was 11 days
(IQR 2–20) and 35.1% (n= 13) of the
patients died.

qSOFA assessment including
qSOFA-Na+

The qSOFA score was positive in 22 pa-
tients (11.8%). Patients with a positive
qSOFA score did not differ significantly
with respect to age, aetiology of liver
cirrhosis, Child–Pugh classification and
MELD score from patients with a neg-
ative qSOFA score (p= 0.145, p= 0.770,

p= 0.880, respectively p= 0.098, see
. Table 2).

With respect to our primary and sec-
ondary study outcomes the qSOFA score
did not discriminate between survivors
and nonsurvivors (p= 0.755), ICU ad-
missions (p= 0.152) and length of hos-
pitalisation (p= 0.489). For a compari-
son between SIRS, Child–Pugh classifi-
cation, MELD, ACLF, CLIF-C AD and
qSOFA with respect to our study out-
comes, see . Table 3. The MELD score
was the only established score to reliably
predict ICU admissions (p= 0.007) and
in-hospital mortality (p= 0.003) in our
patient collective, but not the length of
hospitalisation (p= 0.266).

To testwhether theadditionof sodium
to the qSOFA score would increase its
predictive power the qSOFA-Na+ score
was calculated. qSOFA-Na+ was sig-
nificantly associated with in-hospital
mortality (p= 0.038) and ICU admis-
sion (p= 0.001), but not with length of
hospitalisation (p= 0.266; see . Table 3).
The sensitivity and negative predictive
value for both (a) ICU admission and
(b) in-hospital mortality was increased
in qSOFA-Na+ compared to qSOFA
without a notable decrease in specificity
and positive predictive value (a) ICU
admission: sensitivity: 0. 344 vs. 0.169,
specificity: 0.875 vs. 0.909, positive pre-
dictive value: 0.595 vs. 0.500, negative
predictive value: 0.714 vs. 0.671; (b) in-
hospital: sensitivity: 0.357 vs. 0.138,
specificity: 0.827 vs. 0.885, positive
predictive value: 0.270 vs. 0.182, neg-
ative predictive value: 0.878 vs. 0.848.
The addition of sodium to qSOFA in-
creased its diagnostic performance with
regard to ICU admissions (AUCICU

qSOFA= 0.504 vs. AUCICU qSOFA-
Na+= 0.609, p= 0.006), but not with re-
spect to in-hospital mortality (AUCdeath

qSOFA: 0.513 vs. AUCdeath qSOFA-Na+:
0.592, p= 0.054, see . Fig. 2). Adjusting
the cut-off for qSOFA-Na+ to 1 point
for a sodium level of 125mmol/l and
below, or 120mmol/l and below did
not increase its diagnostic ability (see
. Fig. 3).
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Table 2 Comparison of qSOFA-positive andqSOFA-negative patients

Characteristics qSOFA< 2 qSOFA≥ 2 p

na 164 (100.0) 22 (100.0) –

Sex, n (%)

Male 120 (73.2) 17 (77.3) –

Female 44 (26.8) 5 (22.7) 0.801

Age years, median (IQR) 57 (51–66) 60.5 (54–65) 0.145

Aetiology of cirrhosis, n (%) – – – – 0.770

Child–Pugh classification, n (%) – – – – 0.880

Hepatocellular carcinoma, n (%) – – – – 0.519

Signs of decompensation, n (%)

Ascites 85 (51.8) 9 (40.9) 0.371

Bleeding 47 (28.7) 5 (22.7) 0.801

Hepatorenal syndrome 48 (29.3) 9 (40.9) 0.325

Encephalopathy 88 (53.7) 13 (59.1) 0.657

Jaundice 44 (26.8) 3 (13.6) 0.294

ACLF (n= 158), n (%) 29 (20.6) 8 (44.4) 0.024

CLIF-C AD score (n= 181), median (IQR) 52.7 (47–60) 57.1 (53–70) 0.019

MELD score (n= 147), median (IQR) 15 (11–20) 18 (15–23) 0.098

Length of hospitalisation,median (IQR) 7.0 (3–13) 8.5 (2–21) 0.489

ICU admission, n (%) 54 (32.9) 11 (50.0) 0.152

In-hospital mortality, n (%) 25 (15.2) 4 (18.2) 0.755

qSOFA quick sequential organ failure assessement, ICU intensive care unit, MELD model of end
stage liver disease score
a if not indicated otherwise

Discussion

We present the first study investigating
qSOFA in patients with decompensated
liver cirrhosis. Despite the similarity in
haemodynamic and pathophysiological
features to sepsis, qSOFA does not pre-
dict mortality, ICU admissions or length
ofhospitalisation inpatientswithdecom-
pensated liver cirrhosis.

Several studies showedthat theqSOFA
score is a valuable predictor for in-hospi-
talmortality and lengthofhospitalisation
in patients presenting with suspected in-
fection [2, 5, 6, 12, 14, 32] as well as
for the general adult ED patient collec-
tive [14]. Whether qSOFA adequately
predicts ICU admission in ED patients
with suspected sepsis remains controver-
sial [5, 6, 12, 14]. While some studies
showeda clear associationofqSOFAwith
ICU admissions [6, 14], others could not
confirm these findings [5, 12]. In our
study qSOFA was not associated with
either in-hospital mortality, ICU admis-
sion, or length of hospitalisation. This
may highlight that the predictive perfor-

mance shown for the general adult ED
population [14] may not be applicable to
a specific subgroup of ED patients. Our
hypothesis that the distinct physiologi-
cal changes in patients with decompen-
sated liver cirrhosis may share a certain
similarity to sepsis and therefore qSOFA
might have a similar predictive ability
remains unconfirmed. Thus, it is possi-
ble that the change in mental state due
to hepatic encephalopathy may not as
gravely influence outcome as the mental
alteration in patients with sepsis. This
is underlined by the small percentage of
patients with spontaneous bacterial peri-
tonitis in our sample when compared to
others [33, 34] and therefore the haemo-
dynamic changes and mental alterations
probably are mostly attributed to the de-
compensated liver disease and not due
to infection in our study.

In addition, our study sample size is
quite small and the predictive ability of
qSOFAwithregard toourstudyoutcomes
may not have become statistically signif-
icant. However, our sample had a similar
length of hospitalisation and in-hospital

mortality rates as others [17, 35, 36], and
may therefore well be representative for
patients with decompensated liver cir-
rhosis.

Amongst the already established out-
come scores for patients with decom-
pensated liver cirrhosis evaluated in our
study, only the MELD score was associ-
ated with in-hospital mortality and ICU
admission. This finding is not surpris-
ing as the MELD score is a highly dis-
ease-specific score that was developed to
predict mortality in patients after trans-
jugular portosystemic shunt [30] and has
been validated for patients with decom-
pensated liver cirrhosis in various stud-
ies [37–39]. In addition, it has been
shown that qSOFA might not be supe-
rior when compared to “conventional”
outcome scores such as APACHE II or
Charlson Comorbidity index for predic-
tion of mortality in patients with sepsis
[6, 8, 40].

Surprisingly, however positive SIRS
criteria were not associated with in-
hospital mortality or ICU admission
in our study. Positive SIRS score was
clearly linked to outcome in patients
with decompensated liver cirrhosis by
others [41–43] and was equally pre-
dictive when compared to the MELD
score [43]. On the other hand, a re-
cently published study by Piano and
co-workers demonstrated that qSOFA
and sepsis-3 criteria were significantly
better prognostic factors with respect
to mortality than SIRS in patients with
decompensated liver cirrhosis and bac-
terial infections [44]. However, in this
trial only patients with a proven or highly
suspected bacteria/fungal infection were
included and not the general patient
presenting with decompensated liver
cirrhosis as in our study. Thus, qSOFA
seems to be an insufficient screening
tool in the overall patient collective with
decompensated liver cirrhosis, but may
have some strength in patients with de-
compensated liver cirrhosis and proven
infection.

The failure of positive SIRS criteria to
adequatelypredict outcomes in this study
is surprising for another reason. Sev-
eral studies have shown that SIRS criteria
are more sensitive, thus less specific than
qSOFA [6, 7, 11, 45]; therefore we would
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Table 3 Comparisonof qSOFAwithother outcome scores in patientswithdecompensated liver
cirrhosis

No. Length of hospitalisa-
tion (days)

ICU Admission In-hospital mortality

Median (IQR) p Frequency
(%)

p Frequency
(%)

p

MELDa

<25 143 7.0 (3–13) 0.621 45 (31.5) 0.007 18 (12.6) 0.003

≥25 22 11.5 (3–18) 14 (63.6) 9 (40.9)

ACLFa

Yes 37 11 (2–20) <0.001 20 (54.1) 0.010 14 (35.1) 0.002

No 122 3 (6–11) 36 (29.5) 13 (11.5)

CLIF-C ADa

≤45 18 3.0 (0–7) 0.001 1 (5.6) 0.007 0 (0.0) 0.080

>45 163 8.0 (3–15) 61 (37.4) 28 (17.2)

SIRSa

<2 104 6.0 (3–12) 0.112 33 (31.7) 0.225 16 (15.4) 0.543

≥2 55 8.0 (3–16) 23 (41.8) 8 (14.6)

qSOFA

<2 164 7.0 (3–13) 0.489 54 (32.9) 0.152 25 (15.2) 0.755

≥2 22 8.5 (2–21) 11 (50.0) 4 (18.2)

qSOFA

0 87 6.0 (3–13) 0.134 26 (29.9) 0.136 11 (12.6) 0.673

1 77 8.0 (3–13) 28 (36.4) 14 (18.2)

2 20 11.5 (3–23) 11 (55.0) 4 (20.0)

3 2 0.5 (0–1) 0 (0.0) 0 (0.0)

qSOFA-Na+a

<2 147 7.0 (1–11) 0.266 42 (28.6) 0.001 18 (12.2) 0.038

≥2 37 8.0 (3–16) 22 (59.5) 10 (27.0)

Total 186 7.0 (3–14) – 65 (35.0) – 29 (15.6) –

qSOFA quick sequential organ failure assessement, ICU intensive care unit, SIRS systemic inflamma-
tory response syndrome,MELDmodel of end stage liver disease score
a159 (85.5%)/159 (85.5%)/181 (97.3%)/165 (88.7%)/183 (98.9%) of the patients had sufficient data
to calculate ACLF/SIRS/CLIF-C AD/MELD and qSOFA-Na+, respectively

have expected SIRS criteria to be a better
predictor for outcome in our study than
qSOFA. However, both scores attribute
one point to a deranged respiratory func-
tion (increased rate of breathing). Pa-
tientssufferingfromdecompensatedliver
cirrhosis do not usually exhibit similarly
profound changes in respiratory rate as
seen in sepsis; therefore it is possible that
assessment of respiratory rate is not as
valuable for detection of disease sever-
ity in patients with decompensated liver
disease when compared to patients with
sepsis. This might explain why neither
qSOFAnor SIRS adequately discriminate
between survivors and non-survivors in
patients with decompensated liver cir-
rhosis.

A significant percentage of patients
with decompensated liver cirrhosis suffer
from hyponatraemia due to volume ex-
cess [24–26]. Hyponatraemia was linked
to increased mortality in patients with
decompensated liver cirrhosis in sev-
eral studies [24–26] and a version of the
MELD score incorporating sodium as an
additional variable showed good predic-
tive ability for outcome in patients with
decompensated liver cirrhosis [46–48].
Sodiumwas shown to be an independent
predictor for mortality in multivariate
analysis in patients with liver disease
[46, 47]. It was therefore tempting to
create an extended qSOFA by adding
a sodiumcomponent to the qSOFAscore.
Taking the presence of hyponatraemia

into account to calculate an extended
qSOFA score increased its predictive
performance with regard to ICU admis-
sion and in-hospital mortality. qSOFA-
Na+ showed good specificity with a high
negative predictive value for in-hospi-
tal mortality. However, sensitivity and
overall accuracy remained poor. Thus,
the extension of qSOFA by a sodium
component may add only moderate di-
agnostic value in outcome prediction in
patients with decompensated liver cir-
rhosis. However, validation is certainly
warranted, especially as case numbers
in our study were too small to evaluated
lower sodium cut-offs. The extension of
qSOFA with a disease-specific variable
has been investigated by others [3, 7,
8, 49]. The addition of lactate levels to
qSOFA did result in an increase in pre-
dictive power of qSOFA in patients with
suspected infection [3, 7, 8]. However,
this increase was only moderate as in
our study.

SeveralothershaveevaluatedanSOFA
variation inpatientswithdecompensated
liver cirrhosis [50, 51]. A liver specific
adaptation of SOFA score (CLIF-SOFA)
showed the best AUC for in-hospital
mortality when compared to MELD
and SOFA in patients with acute on
chronic liver disease [51]. A recently
published study evaluated a new disease-
specific variation of quick CLIF-SOFA
including creatinine, bilirubin, INR and
vasopressin levels as well a blood pres-
sure criterion (mean arterial pressure
below 70mmHg) [50]. This test showed
good predictive power with respect to
in-hospital mortality [50]. However,
the calculation of CLIF-SOFA requires
extensive laboratory work-up and is
therefore not fit for bedside triage.

In conclusion, a disease-specificmod-
ification of qSOFA may result in the ad-
dition of diagnostic value. However, its
usefulness should be further evaluated
with careful evaluation of the respective
components.

Limitations

Our study is limited by several factors
that appear mainly driven by study de-
sign. First, our study includes a relatively
small sample ofpatients and therefore the

Medizinische Klinik - Intensivmedizin und Notfallmedizin



p = 0.006

0.
00

0.
25

0.
50

0.
75

1.
00

S
en

si
tiv

ity

0.00 0.25 0.50 0.75 1.00

qSOFA qSOFA-Na+ Reference

ROC curves for Admission to ICU

p=0.054

0.
00

0.
25

0.
50

0.
75

1.
00

S
en

si
tiv

ity

0.00 0.25 0.50 0.75 1.00

qSOFA qSOFA-Na+ Reference

ROC curves for In-hospital mortality
a b

Fig. 28 Comparison of qSOFA-Na+with qSOFA to predict a in-hospitalmortality,b ICU admission.qSOFA quick sequential
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Fig. 38 Comparison of qSOFA-Na+ (different cut-offs)with qSOFA to predict a in-hospitalmortality,b ICU admission.
qSOFA quick sequential organ failure assessement, ICU intensive care unit

predictivevalueofqSOFAinpatientswith
decompensated liver cirrhosis couldhave
been missed. A significant percentage of
available patients had to be excluded due
to the lack of sufficient parameters to
calculate qSOFA or incomplete records.
Second, this is a retrospective database
study; therefore interpretation of data is
subject to bias. Third, the proportion
of patients suffering from spontaneous
bacterial peritonitis is lower in our study
when compared to others [33, 34]. It
is therefore possible that qSOFA might
havepredictive value inapopulationwith
a higher incidence of spontaneous bac-
terial peritonitis. Fourth, we only used
sodium to extend qSOFA. Other param-

eters such as lactate levels or base ex-
cess as well as adaptions in the cut-off
values of the qSOFA score might have
more additional value to qSOFA than
sodium levels. This should be subject to
further investigation. Our study is fur-
ther limited by our definition of acute on
chronic liver failure, due to the retrospec-
tive study design with anonymisation of
the primary data after data extraction, we
were not able to assess for variables such
as the grade of hepatic encephalopathy
or the need for vasoactive agents to as-
sess qSOFA in specific subgroups of liver
failure.

Conclusions

qSOFAdoes not predict in-hospital mor-
tality, ICU admission or length of hos-
pitalisation in patients with decompen-
sated liver cirrhosis in our study. Un-
surprisingly, the MELD score was the
best already established scoring system
to adequately predict in-hospital mortal-
ity in our patient collective. Interestingly,
SIRS score was not associated with out-
come in this study. The reasons therefor
stay elusive. The extension of qSOFA
with a disease-specific component, the
qSOFA-Na+, significantly increased the
predictive ability of qSOFA. The addi-
tion of specific disease makers to qSOFA
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therefore seems tempting; however fur-
ther validation is certainly needed.
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