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Abstract

Background: Early stratification of patients at emergency department (ED) admission is
crucial. The soluble urokinase plasminogen activator receptor (suPAR) has emerged as a
promising biomarker to identify the worsening of different clinical conditions. We aimed at
evaluating whether baseline suPAR values predict 28-day and 90-day mortality in patients
presenting to the ED with different conditions. Methods: In this prospective observational
study, we enrolled patients with dyspnoea (D), chest pain (CP), and abdominal pain (AP).
suPAR levels, together with clinical and laboratory data, were recorded at ED admission.
The data collected included 28-day and 90-day mortality data, as well as 28-day and 90-day
hospital readmission; and their correlation with suPAR values was assessed. Results: We
enrolled 298 consecutive patients (CP 23.8%, D 31.9%, AP 44.3%). suPAR was significantly
higher in patients with dyspnoea, compared to both patients with chest and abdominal pain
(5.50 [3.50-8.60], 3.20 [2.30—4.10], 3.20 [2.33—4.48] ng/mL, respectively; p < 0.001). suPAR
plasmatic levels were also higher in patients admitted to semi-intensive or intensive care
units compared to other patients (4.10 [3.15-8.05] vs. 3.50 [2.55-5.50] ng/mL, respectively;
p = 0.049). suPAR levels were significantly higher in patients dead at 28 days than in
survivors (12.65 [9.83-18.53] vs. 3.60 [2.60-5.48] ng/mL, respectively; p < 0.001). Using the
stepwise logistic regression analysis, only suPAR emerged as an independent predictor
of 28-day mortality with an odds ratio of 1.31 (95% CI 1.10-1.56). Conclusions: Baseline
suPAR levels are an independent predictor of mortality in ED patients with chest pain,
dyspnoea, or abdominal pain.

Keywords: early mortality; risk stratification; emergency medicine; acute conditions

1. Introduction

Emergency department (ED) visits often represent the first medical contact for most
patients during the exacerbation of an acute medical condition. It is estimated that every
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year, around 140 million people visit the ED in the United States [1], for medical problems
that range from non-acute and non-life-threatening conditions to the most severe emer-
gencies. However, except for the extremes of these conditions, it is often difficult for the
emergency physician to identify those patients that may have a negative outcome over
the following days. For this reason, different methods for early patient stratification have
been developed, that may include the use of scoring systems—such as the SOFA score,
the MEWS or the NEWS scores—as well as the evaluation of serum biomarkers, such as
C-reactive protein, procalcitonin, or lactate [2-5].

In recent years, the soluble urokinase plasminogen activator receptor (suPAR) has
emerged as a promising biomarker for identifying conditions of chronic inflammation [6].
Specifically, suPAR is released after the cleavage of the activated immune cells such as
monocytes, macrophages, and activated T-lymphocytes [7]. Thus, both chronic and acute
inflammatory states show an increase in plasmatic levels of suPAR, regardless of the origin
of inflammation.

Elevated levels of suPAR have been shown to be associated with the risk of worsening
chronic kidney disease [8] as well as hepatic disease [9,10]. Also, elevated suPAR values
are associated with an increase in mortality in patients with atrial fibrillation [11] and
septic shock [12]. As evidence grows regarding its prognostic capacity across a wide range
of specific clinical conditions [13], we aimed to evaluate whether suPAR could be useful
in predicting mortality in a population of patients presenting to the ED for chest pain,
dyspnoea, or abdominal pain.

2. Materials and Methods
2.1. Patients

This monocentric prospective observational study was conducted at the EDsof a
university hospital. Consecutive patients were included if (i) they were >18 yo and (ii) they
were admitted to the ED for chest pain, abdominal pain or dyspnoea. Patients were
excluded if they (i) were pregnant, (ii) had sustained major trauma (defined as an injury
severity score > 15), or (iii) declined to sign an informed consent. The study protocol was
approved by the Local Ethical Committee (Comitato Etico Interaziendale AOU Maggiore
della Carita di Novara, CE244/20).

2.2. Study Design

At ED admission, we collected demographic data, medical history (past and recent),
and regular outpatient pharmacologic treatments prior to ED admission. Data regarding
physical examination and vital signs, as well as radiological and laboratory results (includ-
ing complete blood count, red cell distribution width, haemoglobin, lactate, and C-reactive
protein) were also collected. A 3 mL venous blood sample was then collected in a lithium-
heparin tube and then stored at —80 °C for suPAR measurement; such measurements were
performed at the end of the enrolment period, so that clinicians were unaware of suPAR
plasma concentration. Both diagnostic and therapeutic management of the patients were
not influenced by the study protocol. The destination of the patient after the ED visit was
also collected, as well in-hospital mortality. After one and three months, a telephone follow-
up interview was performed for each patient in order to gather information regarding their
health status, with particular attention to subsequent hospitalizations or death.

2.3. suPAR Measurement

The collected samples, approximately 3 mL of venous blood in a test tube containing
lithium heparin, were centrifuged for 6 min at 1300 rpm. The plasma obtained was subse-
quently transferred to a vial, numbered with pseudonymized code to ensure anonymity
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and frozen for storage at —80 °C. At the time of the dosage, the samples were thawed, cen-
trifuged, manually defibrinated and vortexed; this treatment served to eliminate any inter-
ference from fibrin. Plasma suPAR concentrations were measured using the suPARnostic®
TurbiLatex kit (ViroGates, Birkered, Denmark) on the ADVIA 1800 Chemistry System ana-
lyzer (Siemens Healthineers, Munich, Germany). The assay is a turbidimetric immunoassay
performed according to the manufacturer’s instructions. The total repeatability, or within-
laboratory precision, declared by the manufacturer was 11.4% (low level: 3.7 ug/L), 5.8%
(medium level: 6.9 ug/L), and 6.1% (high level: 9.9 ug/L), while the values verified in our
laboratory (3 replicates x 5 days scheme) prior to implementation were 14.8%, 12.1%, and
6.6%, respectively.

Of note, the manufacturer provides data on lot-to-lot variability (<10%) and method
comparison (correlation coefficient r = 0.959, with an allowed bias of <15% at comparison
against suPARnostic® ELISA, ViroGates, Birkerod, Denmark). All measurements were
performed centrally on the same analyser with internal quality controls included in each
run. Therefore, inter-operator variability was minimised.

2.4. Endpoints

The primary endpoint was to evaluate the all-cause mortality at 28 days from ED
admission, and its correlation with suPAR plasma concentrations. Secondary endpoints
were correlations between suPAR levels at ED visit and (i) discharge at 24 h, (ii) admission to
medical or critical care ward, (iii) readmission over the following 28 days, (iv) readmission
or death over the following 90 days.

2.5. Statistical Analysis
2.5.1. Sample Size

The sample size was calculated using the minimum events-per-variable (EPV) > 10,
due to the scarce amount of data on this population in the literature. For a model hypothe-
sising three predictors (Ps) and an EPV of 10, with a mortality rate (f) of 0.10, the required
sample size was calculated as N =10 x P/f =10 x 3/0.10 = 300 patients. This sample size
was also expected to provide sufficient statistical power for secondary endpoints.

2.5.2. Statistical Analysis

The normality of distributions was assessed using Q-Q plots and the Shapiro-Wilk
test. Quantitative and qualitative variables are described using median and [interquartile
range], and absolute and relative frequencies, respectively. Differences between two groups
for quantitative variables were assessed using either the parametric Student’s f-test or the
non-parametric Mann-Whitney test. In the case of comparisons involving more than two
groups, either the parametric ANOVA or non-parametric Kruskal-Wallis test was used,
with Bonferroni correction applied for multiple comparisons. For qualitative variables,
Fisher’s exact was employed, when necessary. Correlation between variables was evaluated
through the Spearman correlation coefficient. The diagnostic accuracy of suPAR as a
marker of increased mortality at 4 weeks was evaluated using the Receiver Operating
Characteristic (ROC) curve analysis and reported as the area under the curve (AUC) with
its corresponding confidence interval. A potential cut-off point was estimated using the
Youden method, which identifies the threshold value maximising a function of sensitivity
and specificity (Youden Index = sensitivity + specificity — 1). Predictors of mortality at
4 weeks were assessed through univariate and multivariate stepwise logistic regression
analysis. Statistical significance was set at a p value of 0.05. Statistical analysis was
performed with MedCalc software v23.1.3 (Mariakerke, Belgium) and SPSS v29.0 software
(IBM, New York, NY, USA).
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3. Results

3.1. Patient Characteristics

Between 1 February and 1 April 2021, we enrolled 298 patients (Figure 1). Fifty-five
percent of them (n = 164) were male, and the median age was 59 [46-73] years. Seventy-one
patients (23.8%) were admitted for chest pain, 95 for dyspnoea (31.9%) and 132 (44.3%) for
abdominal pain. The Charlson comorbidity Index was 2 [0-4] points. At blood testing,
haemoglobin was 14.0 [12.8-15.4] g/dL, C-reactive protein was 7.4 [1.3-53.0] mg/L and
blood lactate was 1.0 [0.76-1.40] mmol /L. Most of the patients were discharged from ED
(n =170), 95 were admitted to a low-intensity ward and 33 were admitted to intensive or
semi-intensive care unit. The remaining characteristics are reported in Tables 1 and 2.

435 screened
patients

101 with chest pain 158 with dyspnoea

30 excluded
(refuse to participate, n 10;

63 excluded

(refuse to participate, n 24;
investigators unavailability, n 39)

investigators unavailability, n 20)

71 enrolled 95 enrolled

0 deaths at 28 days 4 deaths at 28 days

Figure 1. Study flow chart.

176 with abdominal pain

44 excluded
(refuse to participate, n 15;
investigators unavailability, n 29)

132 enrolled

2 deaths at 28 days

Table 1. Baseline characteristics and laboratory findings.

Patients = 298

Male sex (1, %) 164 (55%)
Age (years) 59 [46-73]
Body mass index 25.7 [23.1-28.4]
Peripheral oxygen saturation (%) 98 [95-99]
Charlson comorbidity index 2 [0-4]
Comorbidities (1, %)
Arterial hypertension 139 (46.6%)
Chronic heart failure 11 (3.7%)
Atrial fibrillation/ flutter 34 (11.4%)
Acute coronary syndrome 46 (15.4%)
Chronic obstructive pulmonary disease 8 (2.7%)
Stroke/transient ischemic attack 10 (3.3%)
Neoplasm 29 (9.7%)
Diabetes 34 (11.4%)
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Table 1. Cont.

Presenting symptom (11, %)
Chest pain

71 (23.8%)

Dyspnoea 95 (31.9%)

Abdominal pain 132 (44.3%)
Patients’ destination (1, %)

Discharge 170 (57.0%)

Admission to low-intensity ward
Admission to semi-
intensive/intensive care unit

95 (31.9%)
33 (11.1%)

28-day mortality (1, %) 6 (2%)
28-day hospital readmission (1, %) 20 (6.7%)
90-day mortality (1, %) 8 (2.7%)
90-day hospital readmission (1, %) 46 (15.4%)
White blood cells count (x103/uL) 8.59 [6.50-10.93]
Haemoglobin (g/dL) 14.0 [12.8-15.4]
RDW (%) 13.3[12.7-14.2]
Creatinine (mg/dL) 0.81 [0.64-1.02]
Blood glucose (mg/dL) 111 [97-131]
C-reactive protein (mg/L) 7.4 [1.3-53.0]
Lactate (mmol/L) 1.0 [0.76-1.40]
suPAR (ng/mL) 3.70 [2.60-5.55]

RDW: red cells distribution width. Data are presented as median and [interquartile range], and absolute and

relative frequencies.

Table 2. Univariate analysis for 28-day mortality.

Dead Survived p Value
Age (years) 83 [71-87] 59 [45-72] 0.002
Charlson comorbidity index 4.5 [3.8-5.3] 2.0 [0.0-4.0] 0.007
Blood lactate (mmol /L) 2.0 [1.2-5.6] 1.0[0.7-1.4] 0.024
White blood cells (x10/uL) 10.06 [6.42-17.73] 8.57 [6.49-10.92] 0.325
Haemoglobin (g/dL) 10.7 [8.9-12.6] 14.1[12.8-15.4] 0.001
RDW (%) 17.9 [13.5-21.6] 13.3[12.7-14.2] 0.004
C-reactive protein (mg/L) 107 [21-219] 7 [1-47] 0.005
suPAR (ng/mL) 12.65 [9.83-18.53] 3.60 [2.60-5.48] <0.001
Creatinine (mg/dL) 1.5 [1.0-2.0] 0.8 [0.6-1.0] 0.003

RDW: Red cell distribution width. Data are presented as median and [interquartile range].

3.2. suPAR Levels at Baseline

In the overall population, baseline suPAR levels were 3.70 [2.60-5.55] ng/mL. No

differences were observed in its values between men and women (3.80 [2.53-5.30] vs.

3.45 [2.60-6.15] ng/mL, respectively; p > 0.05). However, suPAR levels were significantly

higher in patients with dyspnoea, compared to both patients with chest and abdominal
pain (5.50 [3.50-8.60], 3.20 [2.30-4.10], 3.20 [2.33—4.48] ng/mL, respectively; p < 0.001 for
comparison between dyspnoea and chest pain and dyspnoea and abdominal pain, p > 0.05

for comparison between chest pain and abdominal pain); in Figure 2, suPAR levels were



Diagnostics 2025, 15, 2851

6 of 12

significantly correlated with age (r = 0.495), with C-reactive protein levels (r = 0.627),
creatinine (r = 0.381), and the Charlson comorbidity index (r = 0.474; p < 0.05 for all), but
not with the body mass index (BMI) (r = 0.079; p > 0.05). In addition, plasma suPAR levels
were higher in patients admitted to intensive and semi-intensive care unit compared to
other patients (4.10 [3.15-8.05] vs. 3.50 [2.55-5.50] ng/mL, respectively; p = 0.049).

%

¢ /N

15

suPAR (ng/mL)

|
L ]
L]
!
|

10

S I I I

Chest pain Dyspnoea Abdominal pain
Figure 2. suPAR distribution according to the presenting symptom at the ED; *: p < 0.05.

3.3. 28-Day Mortality

Six patients (2%) had died at 28 days (Table 1). suPAR levels were significantly higher
in such patients than in survivors (12.65 [9.83-18.53] vs. 3.60 [2.60-5.48] ng/mL, respec-
tively; p < 0.001). Non-survivors were also significantly older than survivors (83 [71-87] vs.
59 [45-72] years, p = 0.002). Also, blood lactate, the Charlson comorbidity index, C-reactive
protein, red cells distribution width (RDW), creatinine, and haemoglobin were significantly
different between patients dead at 4 weeks and survivors (Table 2). When all covariates
that were statistically significant in the univariate analysis were entered into the stepwise
logistic regression model, suPAR emerged as the only independent predictor of 28-day
mortality, with an odds ratio of 1.31 (95% CI, 1.10-1.56; p = 0.0012).

At the ROC curve analysis, baseline suPAR levels predicted for 28-day mortality
with an AUROC of 0.960 (95% IC 0.932-0.983; p < 0.001) and with a sensitivity of 1.00
and a specificity of 0.93 with the optimal cut-off of 9.2 ng/mL (Figure 3). Specifically, in
dyspnoeic patients, suPAR levels predicted 28-day mortality with an AUROC of 0.886
(95% IC 0.725-0.9011; p < 0.001) with a sensitivity of 1.00 and a specificity of 0.82 with the
optimal cut-off of 9.2 ng/mL (Figure S1).

When dyspnoeic patients were divided according to the aetiology of their symptoms
into cardiogenic (n = 30) and non-cardiogenic (n = 65), baseline suPAR values predicted
mortality with similar accuracy among the two populations, with AUROCs of 0.875 (95% IC
0.703-0.967) and 0.905 (95% IC 0.806-0.964), respectively (p = 0.738 for AUROC comparison).

When we compared the diagnostic performance of suPAR with the one of C-reactive
protein—which showed an AUROC of 0.835 (95% IC 0.717-0.954) (Figure S2)—we observed
a significant difference among the two ROC curves (p = 0.0440).
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Figure 3. Area under the ROC curve for the ability of baseline suPAR plasmatic levels to predict
28-day mortality.

3.4. Secondary Outcomes

Hospital readmission within 28 days was 6.7%, but baseline suPAR levels did not differ
between these 20 patients and the other ones (4.20 [3.33-6.45] vs. 3.65 [2.60-5.50] ng/mL, re-
spectively, p = 0.143). When 28-day mortality and 28-day hospital readmission were
combined in a composite secondary outcome, suPAR was significantly higher in pa-
tients that reached such outcome compared to the other ones (6.10 [3.40-9.68] vs. 3.50
[2.53-5.30] ng/mL, respectively; p = 0.001).

Eight patients (2.6%) died at 90 days; baseline suPAR was significantly higher in these
patients compared to the other ones (10.75 [8.85-16.63] vs. 3.55 [2.60-5.33] ng/mL, respec-
tively; p < 0.001). Conversely, no differences were observed between the 46 patients (15.4%)
admitted at 90 days and the other ones (3.90 [2.78-6.20] vs. 3.65 [2.60-5.50], respectively;
p = 0.507). When 90-day mortality and 90-day hospital readmission were combined into
a composite outcome, suPAR was significantly different between patients reaching such
outcome and the other ones (4.55 [3.05-7.88] vs. 3.50 [2.53-5.28] ng/mL, respectively;
p =0.017).

At the ROC curve analysis, baseline suPAR plasmatic levels predicted 90-day mortality
with an AUROC of 0.935 (95% IC 0.869-0.967; p < 0.001), with a sensitivity of 1.00, a
specificity of 0.79, and a cut-off value of 6 ng/mL.

4. Discussion

The objective of this prospective, observational, single-centre study was to evaluate
whether the plasma concentrations of soluble urokinase plasminogen activator receptor
can serve as a predictor of mortality and as a useful tool to support ED physicians in
the process of patient risk stratification and management. Physicians working in the ED
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are frequently faced with time-sensitive and challenging decisions, such as whether to
discharge or admit a patient and, in the latter case, determining the most appropriate level
of care. A biomarker that reliably predicts mortality, or conversely helps to identify patients
at low risk, could substantially improve decision-making in the ED. The prognostic value
of suPAR has already been investigated in recent years across a range of acute and chronic
conditions, including respiratory tract infections, cardiovascular events, and diseases of
gastroenterological, infectious, cardiological, and oncological origin [9,14-19].

In agreement with previous studies, suPAR levels were not influenced by sex and
body mass index [20] but were found to be positively correlated with the Charlson Comor-
bidity Index [21]. Consistent with our results, non-survivors were significantly older than
survivors, and suPAR levels were positively correlated with age, in line with previous evi-
dence [21]. We also found a correlation with C-reactive protein, one of the most important
biomarkers of inflammation.

The possible prognostic value of the biomarker within EDs has been previously studied
in Denmark; a retrospective study demonstrated an association between high levels of
suPAR and an increased risk of mortality and rehospitalization both at 30 and 90 days
in a cohort of 4343 patients not selected based on diagnosis [22]. Another retrospective
study including 17,312 patients demonstrated that the biomarker has a good ability to
predict the risk of short-term mortality, especially in addition to the NEWS score [23]. Other
studies have shown that adding the prognostic biomarker suPAR to triage systems in EDs
could improve the prediction of short-term mortality and, on the other hand, may be a
useful biomarker for the identification of patients that can be safely discharged, which will
have a positive impact on unnecessary admissions of subjects at low risk of mortality or
readmission [24,25].

The prognostic role of suPAR has also been analysed in the literature for specific
pathologies related to the symptoms included in our analysis, such as acute coronary
syndrome [26,27], pneumonia [14], sepsis [15], or acute pancreatitis [16]. However, no
study has used a patient classification based on the main symptom of presentation. Our
study focused on three symptoms that account for many ED presentations: chest pain,
abdominal pain, or dyspnoea. While we did not demonstrate a potential role of suPAR in the
diagnostic workup (only in patients with dyspnoea were suPAR levels significantly higher
than in those with chest or abdominal pain), our data showed a significant association
between high levels of suPAR and death within 28 days in the whole population of the
study. Moreover, in the multivariate analysis, suPAR was the only independent predictor
of mortality with an odds ratio of 1.31. Previously, a cut-off of 5.9 ng/mL had been set
to identify patients at high risk of mortality [24]; the cut-off identified in our study was
slightly higher (9.2 ng/mL). However, it should be noted that other studies have analysed
mortality in different populations and that the mortality rate of our semi-undifferentiated
ED population was relatively low (6%). Of note, suPAR diagnostic ability was superior to
that of C-reactive protein.

We also analysed the impact of renal function, given that suPAR concentrations
are known to be influenced by impaired clearance. Although creatinine correlated with
suPAR at baseline and was associated with 28-day mortality in the univariate analysis,
it did not remain significant in the multivariate model. This finding suggests that the
prognostic value of suPAR is not fully explained by renal function and that suPAR may
capture risk information beyond kidney dysfunction. Our data are consistent with previous
reports indicating that suPAR reflects the systemic inflammatory and comorbidity burden,
providing prognostic information independent of creatinine.

The role of suPAR as a predictor of mortality was also confirmed when considering a
wider range of time: we found a statistically significant difference in baseline suPAR values
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comparing survivors and non-survivors at 90 days (3.55 and 10.75 ng/mL, respectively)
and the ROC curve analysis showed that a baseline suPAR value of 6 ng/mL predicted
90 days mortality with AUROC of 0.935.

We also explored suPAR as a predictor of hospital readmission both at 28 and 90 days
but the biomarker did not perform significantly in this regard. When mortality and
readmission were combined in a composite outcome, suPAR levels were significantly
higher in patients who experienced the combined outcomes both at 28 and 90 days.

Our findings that baseline suPAR concentrations independently predicted 28-day and
90-day mortality, regardless of presenting symptom or renal function, can be interpreted
in light of the pathophysiology of suPAR release. The fact that suPAR originates from the
cleavage of the membrane-bound urokinase plasminogen activator receptor on activated
leucocytes reflects a sustained activation of the innate and adaptive immune systems rather
than a transient acute-phase reaction. This persistent immune activation is a unifying
mechanism across the different acute conditions included in our cohort. The fact that suPAR
remained the only independent predictor of short-term mortality even after adjustment for
creatinine underscores that it captures a global immune activation state that contributes
to adverse outcomes across these heterogeneous clinical presentations. Of note, in our
population, patients presenting with dyspnoea exhibited significantly higher baseline
suPAR levels than those with chest or abdominal pain. This finding can be interpreted
in light of the pathophysiological features of common causes of acute dyspnoea (e.g.,
heart failure, pneumonia, chronic obstructive pulmonary disease exacerbations) which are
characterised by sustained activation of the innate and adaptive immune systems and by
endothelial dysfunction.

Similarly, its superiority over C-reactive protein can be explained by the fact that the
latter is an acute-phase protein synthesised in the liver with kinetics tightly governed by
current IL-6/IL-1/TNF signalling; it excels at capturing transient inflammatory flares but
may be less sensitive to the long-tail risk carried by chronic immune activation [28].

In practice, suPAR should be interpreted according to the context (including age,
comorbidity, and renal function) to maximise its incremental value. Future implemen-
tation studies should test standardised “suPAR pathways” on patient flow, safety, and
resource use.

In practical terms, suPAR may have potential as an adjunct to early warning scores (e.g.,
NEWS/MEWS) and routine biomarkers in the ED, as suggested by previous studies [23-25].
Although our data suggest that baseline suPAR independently predicts short-term mortality
across different clinical presentations, further studies are needed to determine whether
its use can improve risk stratification and patient management. The integration of suPAR
into clinical decision-making tools should therefore be considered exploratory and requires
validation in larger, prospective cohorts.

This study has some limitations. First, this is a single-centre study conducted in
a university hospital, which may limit the generalisability of our results since patients’
management and clinical protocols can differ across institutions. Second, the number of
enrolled patients was slightly lower than the one required by the sample size calculation,
which could theoretically render our study underpowered. However, the number of
patients was very close to the calculated requirement, so the impact of this limitation can be
considered minimal. Third, our ROC analyses were performed on the whole cohort without
an independent validation set; therefore, the identified cut-off values should be regarded as
exploratory and require confirmation in external, larger populations. We also acknowledge
that the low mortality rate observed in our cohort may have limited the statistical power of
the multivariate analysis to detect independent predictors of mortality other than suPAR.
For the same reason, the multivariable model should be considered statistically unstable
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and results should be interpreted with caution. Larger multicentre studies are, again,
warranted to confirm our results. Moreover, although we collected a wide range of clinical
and laboratory data, the possibility of unrecorded or residual confounding factors cannot
be completely excluded.

5. Conclusions

Our findings support the role of suPAR as an independent predictor of short- and
medium-term mortality in patients presenting to the ED with common acute symptoms
such as dyspnoea, chest pain, and abdominal pain. suPAR may therefore represent a
valuable tool to help ED physicians rapidly and easily identify high-risk patients who
require greater resources, closer monitoring, more extensive diagnostic evaluation, and
more aggressive treatment.

Supplementary Materials: The following supporting information can be downloaded at https:
/ /www.mdpi.com/article/10.3390/diagnostics15222851 /s1, Figure S1: area under the ROC curve
for the ability of baseline suPAR plasmatic levels to predict 28-day mortality in dyspnoeic patients;
Figure S2: area under the ROC curve for the ability of baseline C-reactive protein plasmatic levels to
predict 28-day mortality in dyspnoeic patients.
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