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Abstract
Background: Soluble urokinase plasminogen activator receptor (suPAR) levels have previously been
associated with readmission and mortality in acute medical patients in the ED. However, no speci�c cut-
offs for suPAR has been tested in this population.

Methods: Prospective observational study of acute medical patients. Follow-up of mortality and
readmission was carried out for 30- and 90 days strati�ed into baseline suPAR < 4, 4-6 and > 6 ng/ml.
 suPAR levels were measured using suPARnostic® Turbilatex assay on a Cobas c501 (Roche Diagnostics
Ltd) analyser.

Results: A total of 1747 acute medical patients in the ED were included. Median age was 70 (IQR: 57-79)
and 51.4% were men. Cox regression analysis showed that suPAR, independently of age, sex and C-
reactive protein levels, predicted 30- and 90-day mortality (both p<0.001). Among patients with suPAR
below 4 ng/ml (N=804, 46.0%), 8 (1.0%) died within 90-day follow-up, resulting in a negative predictive
value of 99.0% and a sensitivity of 94.6%. Altogether 514 (29.4%) patients had suPAR4-6 ng/ml, of whom
43 (8.4%) died during 90-day follow-up. Among patients with suPAR above 6 ng/ml (N=429, 24.6%), 87
patients (20.3%) died within 90-day follow-up, resulting in a positive predictive value of 20.1% and a
speci�city of 78.7%.

Conclusions: suPAR cut-offs of below 4, between 4-6 and above 6 ng/ml can identify acute medical
patients who have low, medium or high risk of 30- and 90-day mortality. The turbidimetric assay provides
fast suPAR results that may aid in the decision of discharge or admission of acute medical patients.

Background
Clinical and laboratory markers of diagnosis and prognosis are needed to safely and quickly distinguish
between high-risk acute medical patients who will require admission to hospitals and low-risk patients
who can be discharged to recover in another institution or in their private home.

In addition to through clinical examination and standard biochemical markers, there is a need for novel
diagnostic and prognostic tools in order to better target the patients who need special attention in
emergency department. Patient crowding in the ED is a well-known phenomenon and we need new
insights also to be more prepared for safe discharge of patients.

There are several reasons why soluble urokinase plasminogen activator receptor (suPAR) is a suitable
attention biomarker in unselected acute medical patients: First, suPAR is an unspeci�c marker elevated by
diseases in general and by the severity of disease. suPAR has prognostic value in patients without any
comorbidity, as well as in patients with comorbidity, such as Type 1 Diabetes (1, 2) and Type 2 Diabetes
(3), cardiovascular disease (4) and chronic obstructive pulmonary disease (2). Secondly, suPAR is a
stable marker and the measurement is unaffected by diurnal changes (5), and thirdly, suPAR has recently
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become easy to measure using automated turbidimetric analysis providing fast answers on overall
patient prognosis (6).

The clear advantage regarding suPAR results is when the patient has a low suPAR, indicating that the
patient has a well-functioning overall immune response, a low risk of presence of severe disease and a
low risk of readmission and mortality (7). In agreement with this, a randomised controlled study of
making suPAR available to clinicians or not with more than 16.000 acute medical patients showed
signi�cant more patients were safely discharged in the suPAR arm compared to the control arm (8). Early
discharge of acute medical patients can free up bed capacity and lower the pressure on hospital staff
and this may be more important than ever, considering the ongoing SARS-CoV-2 pandemic. Also in
COVID-19, suPAR has been shown to be a strong marker of disease development, with high risk of
respiratory failure in patients with suPAR above 6 ng/ml (9).

Despite intensive research in suPAR, clear guidelines on suPAR cut-offs are not available.

At Copenhagen University Hospital Hvidovre, Denmark, suPAR has been measured in acutely admitted
medical patients at the Emergency Department (ED) since 2013 (10). In studies conducted before the
COVID-19 pandemic, among unselected acute medical patients, it was found that suPAR < 3 ng/ml is
associated with low risk of readmission and mortality (approximately half of the admitted acute care
medical patients), 3–6 ng/ml as medium risk, and > 6 ng/ml as high risk requiring clinical attention (10).
A resent position paper from the Hellenic Sepsis study group suggested suPAR below 4 ng/ml for
discharge and above 6 ng/ml for further examination (11). As there is a linear correlation between suPAR
and outcomes, the lower the suPAR level, the less the risk of a negative patient outcome. However, if the
cut-off is set to low, the number of patients will be too few to have clinical impact in triage of ED patients.
Many studies have been carried out on quartiles or log2-transformed suPAR values, but the proposal of
speci�c cut-offs allows for comparison and possible reproduction of �ndings in independent studies.

We aimed to investigate whether suPAR and the speci�c cut-offs of suPAR can be used for risk
strati�cation of Finnish patients seeking care at the Emergency Department. We aimed to determine the
negative predictive value of a low suPAR (≤ 4 ng/ml) for readmission and mortality, and secondly, to
evaluate whether elevated suPAR levels (≥ 6 ng/ml) is associated with high risk of a negative outcome.

Patients And Methods
A prospective cohort study of consecutively acute medical patients seeking care at ED at Mikkeli Hospital
in Finland (n=1747) from 4th of March 2020 to 11th of May 2020 and had blood samples taken for
routine biomarkers. At admission, each patient who had a standard panel of blood tests analysed had
suPAR added to these standard blood tests.

Data
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Data was stored individually in each patient health record and was transferred from the hospital
electronic health record system (E�ca) to Excel

Biomarker measurements

Plasma suPAR levels were analysed as part of the standard admission blood samples at the Eastern
Finland laboratory ISLAB with the using suPARnostic® Turbilatex assay (ViroGates A/S, Birkerød,
Denmark) on a Cobas c501 clinical chemistry analyser (Roche Diagnostics Ltd) according to the reagent
manufacturer’s instructions. Plasma C-reactive protein levels (CRP) and plasma creatinine were also
measured with the Cobas c501 analyser from the same blood sampling tube as plasma suPAR. Blood
lymphocyte count was measured by Advia® 2010 Hematology analyser (Siemens Healthcare
Diagnostics Inc., NY, USA).

Endpoints

The primary endpoint was mortality within 30- and 90-days. Secondary endpoints were readmission
within 30- and 90-days. Furthermore, patients that had a prior admission within 30-days of baseline were
included.

Statistical analysis

The p-values given are tests of normality, with age and suPAR using a Shapiro-Wilk test of normality. The
rest are binomial factors and are tested with a Pearson chi-squared test.

ROC curves (receiver operating characteristic curves) are created in R, using the ROSE package1. The true
positives and false positives are compared, using CRP, suPAR, age, on 90-day mortality as outcome. The
area under the curve (AUC) is given with 95% Con�dence Intervals (CI) calculated by the DeLong test.

A multivariate Cox proportional hazards model is created using 90-day mortality as the binomial outcome
including adjustment for suPAR (log2), CRP (log10), sex, age, and categorising suPAR using the cut-offs
described previously. The estimates, standard errors, odds ratio, con�dence intervals and p-values are
then compared.

Signi�cance was set at the 5% level. All data was processed and analysed using R (R Core Team (2020).
R: A language and environment for statistical computing. R Foundation for Statistical Computing, Vienna,
Austria. (URL https://www.R-project.org/).

Results
A total of 1747 acute medical patients were included. Median age was 70 (IQR: 57–79) and 51.4% were
men. Table 1 shows baseline characteristics for all patients and for patients strati�ed by baseline suPAR 
< 4, ≥ 4 - ≤6 and suPAR > 6 ng/ml. Almost half of the patients (48.3%) had a suPAR below 4 ng/ml.
suPAR increases with age whereas sex did not change signi�cantly across the groups (Table 1). Patients
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that presented with comorbidities (Diabetes 1 or 2 (DM), cardiovascular disease (CVD), neurological
disease (NEU) or pulmonary disease (PULM) had generally elevated suPAR levels (Table 1).

Table 1
Baseline characteristics

  All suPAR < 4 suPAR 4–6 suPAR > 6 P
value

N (%) 1747 804 (46.0) 514 (29.4) 429 (24.6)  

Age median (IQR) 70 (57–
79)

62 (44–73) 74 (65–83) 76 (67–85) < 
0.001

Sex (= male %) 897 (51.4) 436 (55.2) 250 (48.6) 211 (49.2) 0.08

suPAR ng/ml (IQR) 4.1 (3.3-
6.0)

3.2 (2.9–
3.6)

4.7 (4.3–
5.3)

8.5 (7.1–11.3) < 
0.001

CRP ug/ml (IQR) 3 (3–17) 3 (3–4) 4 (3–18) 20 (5–72) < 
0.001

Lymphocyte count 103/ul
(IQR)

7.5 (6.0-
9.8)

7.3 (5.9–
8.8)

7.7 (5.9–
9.8)

8.55 (6.3–
12.1)

< 
0.001

Creatinine (IQR) nmol/ml 77 (64–
96)

70 (61–83) 79.5 (65–
97)

101 (74–139) < 
0.001

Comorbidities  

Diabetes N (%) 365 (20.9) 109 (13.6) 121 (23.5) 135 (31.5) < 
0.001

Cardiovascular disease N
(%)

1151
(65.9)

416 (51.7) 387 (75.3) 348 (81.1) < 
0.001

Neurological disorder N (%) 516 (29.5) 209 (26.0) 156 (30.4) 151 (35.2) 0.003

Pulmonary disease N (%) 388 (22.2) 155 (19.3) 126 (24.5) 107 (24.9) 0.024

 

Readmission and suPAR

In all 379 (21.7%) of the patients had been admitted to the hospital within 30-days prior to the study
inclusion. Patients that had a prior admission had higher suPAR levels at baseline (29.6% among patients
with suPAR above 6 ng/ml versus 16.3% of patients with suPAR below 4 ng/ml, p < 0.001, Table 2). In
contrast to this, there was no signi�cant difference in 30-day readmission following baseline suPAR
measurement (23.9 % among patients with suPAR above 6 ng/ml versus 19.0% of patients with suPAR
below 4 ng/ml, p = 0.14) (Table 2).
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Table 2
Outcomes and outcomes in relation to suPAR cut-offs

  All suPAR < 4
ng/ml

suPAR 4–
6

suPAR > 6
ng/ml

P
value

N 1747 804 514 429  

Discharge < 24 H N (%) 785
(44.9)

462 (57.5) 215 (41.8) 108 (25.2) < 
0.001

30 Day pre-admitted N (%) 379
(21.7)

131 (16.3) 121 (23.5) 127 (29.6) < 
0.001

Readmission 30 Days N
(%)

368
(21.1)

153 (19.0) 114 (22.2) 101 (23.5) 0.14

Mortality 7 Days N (%) 34 (1.95) 3 (0.37) 9 (1.75) 22 (5.13) < 
0.001

Mortality 30 Days N (%) 81 (4.64) 6 (0.75) 25 (4.9) 50 (11.7) < 
0.001

Mortality 90 Days N (%) 138
(7.90)

8 (1.0) 43 (8.4) 87 (20.3) < 
0.001

 

Association with suPAR and 30 and 90-day mortality

During 30-day follow-up, 81 (4.6%) patients died and this number increased to 138 (7.9%) after 90 days.
Patients with suPAR below 4 ng/ml had lower risk of mortality, both with regard to 30- and 90-day
mortality (both p < 0.001, Table 2). With regard to 90-day mortality, we observed a 20-fold higher mortality
in patients with suPAR above 6 ng/ml (87 died out 429, 20.3%), compared to below 4 ng/ml (8 died out of
804 patients, 1.0%) (Table 2).

Prediction of 90-day mortality using ROC AUC analysis

We investigated the predictive value of suPAR using ROC analysis and calculated the Area under the
Curve (AUC). As shown in Fig. 1, age, CRP and suPAR all were associated with 90-day mortality, with
AUC’s (95%CI) of 0.77 (0.74–0.81), 0.75 (0.71–0.79) and 0.80 (0.77–0.83), respectively.

Adjusted Cox regression analysis

To determine whether the association between suPAR and mortality was independent of age, sex, and
CRP levels, multivariate regression analysis was carried out including log2 suPAR (per 100% increase
(doubling) in suPAR). For every doubling in suPAR, the Odds ratio for 90-day mortality increased with 1.96
(95% con�dence intervals: 1.42–2.70) showing that suPAR independent of age sex and CRP was
associated with 90-day mortality. Compared to having suPAR below 4 ng/ml, patients with suPAR above
6 ng/ml had a sex- and age-adjusted Odds ratio of 13.2 (95%CI: 6.6–30.3). Patients with suPAR equal to
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or between 4 and 6 ng/ml had an increased Odds ratio of 2.4 (95%CI: 1.6–3.7) compared to patients with
suPAR below 4 ng/ml.

Sensitivity, speci�city, NPV and PPV for suPAR cut-offs and 30- and 90-day mortality

Of the 804 patients with suPAR below 4 ng/ml, 6 died (0.7%) within 30-days of admission resulting in a
negative predictive value of 99.3%. Among patients with suPAR above 6 ng/ml (N = 429), 50 patients died
within 30 days (11.7%), corresponding to a positive predictive value of 11.6% and a speci�city of 77.4%.
With regard to 90-day mortality, 8 out of 804 (1.0%) with suPAR below 4 ng/ml died resulting in a NPV of
99.0% and a sensitivity of 94.6%. In patients with suPAR above 6 ng/ml, a PPV of 20.1% and a speci�city
of 78.7% was observed. Tables 3 and 4 shows sensitivity, speci�city and NPV and PPV for 30- and 90-day
mortality at the suPAR cut-off of 4 ng/ml and suPAR cut-off at 6 ng/ml, respectively.

Table 3
NPV, PPV, sensitivity and speci�city at cut-off 4 ng/ml. NPV: Negative predictive value; PPV: Positive

Predictive value

  All suPAR < 4
ng/ml

suPAR = > 4
ng/ml

NPV
%

PPV
%

Sensitivity
%

Speci�city
%

N 1747 804 943        

Mortality 30
Days

N (%)

81
(4.6)

6 (0.75) 75 (8.0) 99.3 7.95 92.6 47.9

Mortality 90
Days

N (%)

138
(7.9)

8 (1.0) 130 (13.8) 99.0 13.8 94.2 49.5

 
Table 4

NPV, PPV, sensitivity and speci�city at cut-off 6 ng/ml. NPV: Negative predictive value; PPV:Positive
Predictive value

  All suPAR < = 6
ng/ml

suPAR > 6
ng/ml

NPV
%

PPV
%

Sensitivity
%

Speci�city
%

N 1747 1318 429        

Mortality 30
Days

N (%)

81
(4.6)

31 (2.4) 50 (11.7) 97.6 11.7 61,7 77,3

Mortality 90
Days

N (%)

138
(7.9)

51 (3.9) 87 (20.3) 96.3 20.3 63.0 78,7
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Discussion
In the current study, we measured suPAR using a new turbidimetric assay allowing for suPAR values
along with other biomarkers. We tested previously suggested cut-offs of suPAR that may indicate low,
medium and high risk of 30- and 90-day follow-up (11). Among the 1747 acute medical patients included,
almost half had a suPAR level below 4 ng/ml, and the 30- and 90-day risk of mortality in these patients
were below 1%. In contrast, patients with suPAR above 6 ng/ml (1 in 4 patients) had a high 90-day
mortality of 20%. These data suggest that a suPAR level below 4 ng/ml seems useful as a potential
discharge biomarker may be part of a decision to discharge the patient.

suPAR is an unspeci�c biomarker, re�ecting the level of chronic in�ammation in the patient. suPAR is
elevated by disease in general, as also re�ected in this study, where we observed increased suPAR levels
in patients with comorbidities.

It has previously shown that low suPAR is associated with low risk of adverse outcomes for acute
medical patients, such as acute kidney injury (12,13 ), acute surgery (14), and overall mortality (10).
These studies were mainly retrospective biobanked studies using ELISA platform for measurement of
suPAR in batches, which demands manual work and has high processing time. In the current study, using
a new fully automated turbidimetric analysis of suPAR, a NPV of 99,3% for 30-day mortality was
observed in patients with suPAR below 4 ng/ml, indicating that a low suPAR may add in the decision to
discharge the patient. It should be emphasized that only patients with more severe symptoms are referred
to the ED for blood samples and examination, and that no patients should be discharged without through
clinical examination. Nevertheless, our present results suggest that suPAR, measured with a short
turnaround time, may be useful tool for risk strati�cation of patients.

We observed that patients that had been admitted to hospital within 30 days prior to the study inclusion
had higher levels of suPAR compared to patients that had no prior 30-day admissions. In contrast to this,
we found no signi�cant association between baseline suPAR and readmissions following the index
measurement. There may be several interesting explanations for this observation. First, those with prior
admissions had to survive until the index admission, whereas patients following the index admission
may die before readmission (mortality competes with readmission). Another possible explanation is that
those who had a previous admission had become more severely ill and were therefore readmitted and
this was re�ected in the elevated index admission suPAR level.

Triage in the ED has become even more important during the COVID-19 epidemic, but only seven patients
had a SARS CoV-2 positive test in the current study. However, suPAR has emerged as an important marker
for development of respiratory failure and acute kidney injury in COVID-19 (9, 15). Similar to our study, a
suPAR cut-off of above 6 ng/ml has been suggest as cut-off for identi�cation of COVID-19 patients at
high risk for negative outcome and a suPAR level above 6 ng/ml was used as inclusion criteria for anti-
in�ammatory treatment with an IL-1 receptor blocker, Anakinra (16).
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There were limitations of the study. First, we did not record smoking habits of the patients, and smoking
is a known elevator of suPAR with approximately 1 ng/ml raise compared to non-smokers (17). Secondly,
suPAR results were available to the staff in the ED along with the other biochemistry results, but it is
unknown if any clinical decisions were made based on suPAR. Thirdly, this is a single centre study and
most patients included were of Caucasian ethnicity due to the homogeneous Finnish population.

Conclusions
This study shows that suPAR, measured using a fully automated turbidimetric assay on a Roche
platform, provides prognostic patient value. In our study of acute medical patients, we �nd that patients
with a suPAR level below 4 ng/ml have low risk of 30- and 90-day mortality (less than 1%), whereas 90-
day mortality reached above 20% in patients with suPAR above 6 ng/ml. This high negative predictive
value in patients with suPAR level below 4 ng/ml can aid in the decision to discharge of patients, in
combination with other clinical �ndings. We have furthermore suggested cut-offs for the use of suPAR
and risk of mortality in acute medical patients. The proposal of cut-offs of suPAR for acute medical
patients seeking care in the Emergency Department allows other to test the NPV’s, PPV’s sensitivity and
speci�city at the respective cut-offs.

In conclusion, suPAR can be measured alongside other markers using a routine clinical chemistry
analyser and the result provides valuable information on 30- and 90-day risk of mortality in acute medical
patients. Our suggestion of cut-offs allows for suPAR guideline development following replication in
independent studies.

Declarations
Ethics Approval:

All processing of personal data followed national guidelines, and the study was approved by the South
Savo social- and healthcare authority (study approval 684/13.02.03/2019)

Consent for publication:

Not applicable

Availability of data and materials:

The datasets generated during the current study are not publicly available due to National data protection
agency rules but are available from the corresponding author on reasonable request and approval by the
National Data Agency.

Competing interests:



Page 10/13

JEO is a co-founder, shareholder and CSO of ViroGates A/S. JEO named inventors on patents on suPAR.
The patents are owned by Copenhagen University Hospital Hvidovre, Denmark and licensed to ViroGates
A/S. Andreas Peter Andersen is part-time student statistician with ViroGates. HH has received a lecture
fee from ViroGates A/S. All other authors declare no �nancial relationships with any organization that
might have an interest in the submitted work in the previous three years; no other relationships or
activities that could appear to have in�uenced the submitted work.

Funding:

None

Author contributions:

SS and HH designed the study; SS was responsible for database generation, APA did the statistical
analysis, SS, KN, JEO and HH did the interpretation of data; SS and JEO wrote the �rst draft and all
authors contributed and approved the submitted version.

Acknowledgements:

We wish to thank all the patients involved in this study and the staff of Mikkeli Central Hospital

References
1. Rotbain Curovic V, Theilade S, Winther SA, Tofte N, Eugen-Olsen J, Persson F et al. Soluble urokinase

plasminogen activator receptor predicts cardiovascular events, kidney function decline, and mortality
in patients with type 1 diabetes. Diabetes Care 2019;42:1112–1119. https://doi.org/10.2337/dc18-
1427

2. Håkansson KEJ, Ulrik CS, Godtfredsen NS, Kallemose T, Andersen O, Eugen-Olsen J et al. High suPAR
and low blood eosinophil count are risk factors for hospital readmission and mortality in patients
with COPD. Int J Chron Obstruct Pulmon Dis 2020;15:733–743.
https://doi.org/10.2147/COPD.S229904

3. Hayek SS, Divers J, Raad M, Xu J, Bowden DW, Tracy M et al. Predicting mortality in African
Americans with type 2 diabetes mellitus: soluble urokinase plasminogen activator receptor, coronary
artery calcium, and high-sensitivity c-reactive protein. J Am Heart Assoc 2018;7:e008194. DOI:
10.1161/JAHA.117.008194 https://doi.org/10.1161/JAHA.117.008194

4. Lyngbæk S, Andersson C, Marott JL, Møller DV, Christiansen M, Iversen KK et al. Soluble urokinase
plasminogen activator receptor for risk prediction in patients admitted with acute chest pain. Clin
Chem 2013;59:1621–1629. https://doi.org/10.1373/clinchem.2013.203778

5. Andersen O, Eugen-Olsen J, Kofoed K, Iversen J, Haugaard SB. Soluble urokinase plasminogen
activator receptor is a marker of dysmetabolism in HIV-infected patients receiving highly active
antiretroviral therapy. J Med Virol 2008;80:209–216. https://doi.org/10.1002/jmv.21114



Page 11/13

�. Skovsted TA, Petersen ERB, Fruekilde M-B, Pedersen AK., Pielak T, Eugen-Olsen J. Validation of
suPAR turbidimetric assay on Cobas® (c502 and c702) and comparison to suPAR ELISA. Scand J
Clin Lab Invest 2020;80:327–335. https://doi.org/10.1080/00365513.2020.1741674

7. Rasmussen LJ, Ladelund S, Haupt TH, Ellekilde G, Poulsen JH, Iversen K et al. Soluble urokinase
plasminogen activator receptor (suPAR) in acute care: a strong marker of disease presence and
severity, readmission and mortality. A retrospective cohort study. Emerg Med J 2016;33(11):769-775.
doi: 10.1136/emermed-2015-205444. Epub 2016 Sep 2. PMID: 27590986; PMCID: PMC5136705.

�. Schultz M, Rasmussen LJH, Høi-Hansen T, Kjøller E, Jensen BN, Lind MN et al. Early discharge from
the emergency department based on soluble urokinase plasminogen activator receptor (suPAR)
Levels: A TRIAGE III Substudy. Dis Markers 2019; article ID 3403549.
https://doi.org/10.1155/2019/3403549

9. Rovina N, Akinosoglou K, Eugen-Olsen J, Hayek S, Reiser J, Giamarellos-Bourboulis EJ. Soluble
urokinase plasminogen activator receptor (suPAR) as an early predictor of severe respiratory failure
in patients with COVID-19 pneumonia. Crit Care Lond Engl 2020;24:187.
https://doi.org/10.1186/s13054-020-02897-4

10. Rasmussen LJH, Ladelund S, Haupt TH, Ellekilde GE, Eugen-Olsen J, Andersen O. Combining national
early warning score with soluble urokinase plasminogen activator receptor (suPAR) improves risk
prediction in acute medical patients: A registry-based cohort study. Crit Care Med 2018;46:1961–
1968. https://doi.org/10.1097/CCM.0000000000003441

11. Velissaris D, Dimopoulos G, Parissis J, Alexiou Z, Antonakos N, Babalis D et al. Prognostic role of
soluble urokinase plasminogen activator receptor at the emergency department: A position paper by
the hellenic sepsis study group. Infect Dis Ther 2020;9:407–416. https://doi.org/10.1007/s40121-
020-00301-w

12. Iversen E, Houlind MB, Eugen-Olsen J. Soluble urokinase receptor and acute kidney injury. N Engl J
Med 2020;382:2166–2167. https://doi.org/10.1056/NEJMc2003613

13. Iversen E, Houlind MB, Kallemose T, Rasmussen LJH, Hornum M, Feldt-Rasmussen B et al. Elevated
suPAR Is an independent risk marker for incident kidney disease in acute medical patients. Front Cell
Dev Biol 2020;8:339. https://doi.org/10.3389/fcell.2020.00339

14. Meyer J, Alstrup M, Rasmussen LJH, Schultz M, Ladelund S, Haupt TH et al. suPAR is associated
with risk of future acute surgery and post-operative mortality in acutely admitted medical patients.
Scand J Trauma Resusc Emerg Med 2018;26:11. https://doi.org/10.1186/s13049-018-0478-1

15. Azam TU, Shadid HR, Blakely P, O’Hayer P, Berlin H, Pan M et al. Soluble urokinase receptor (SuPAR)
in COVID-19-related AKI. J Am Soc Nephrol 2020;31:2725–2735.
https://doi.org/10.1681/ASN.2020060829

1�. Kyriazopoulou E, Panagopoulos P, Metallidis S, Dalekos GN, Poulakou G, Gatselis N et al. An open
label trial of anakinra to prevent respiratory failure in COVID-19. eLife 10 2021; eLife
2021;10:e66125DOI: 7554/eLife.66125 https://doi.org/10.7554/eLife.66125

https://doi.org/10.7554/eLife.66125


Page 12/13

17. Eugen-Olsen J, Ladelund S, Sørensen LT. Plasma suPAR is lowered by smoking cessation: a
randomized controlled study. Eur J Clin Invest 2016;46:305–311. https://doi.org/10.1111/eci.12593

Figures

Figure 1
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Receiver Operating Curves (ROC) of Age (Red stippled line), CRP (Blue stippled line) and suPAR (Black
line) with regard to 90-day mortality. The Area Under the Curve (AUC, 95%CI) for age is 0.77 (0.74-0.81),
CRP is 0.75 (0.71-0.79) and suPAR is 0.80 (0.77-0.83). AUC: Area Under the Curve. CRP: C-reactive protein.
suPAR: Soluble urokinase plasminogen activator receptor


