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Introduction

Soluble urokinase‑type plasminogen activator receptor (suPAR) 
is a new biomarker, which is increased in conditions associated 
with inflammatory immune cell activation. Hence, the receptor 
has been identified as a potential novel biomarker indicating 
prognosis in several clinical settings[1]

The emergency department (ED) plays a very important role in 
providing acute health care and triage to the public, especially 

in a limited resource setting and densely populated country 
like India. A  large proportion of  the total acute admissions 
to ICU and inpatient wards are via ED. In the ED, it is very 
difficult to abruptly categorize individuals according to their 
disease severity. They may come with acute or chronic disorders 
but priority is always given to the patients with critical or 
life‑threatening conditions. This process of  categorization is 
called triage.[2] Primary care settings in rural and remote areas 
needs to be better equipped with point of  care testing for triage. 
In low and middle‑income countries  (LMICs), where there 
are huge health workforce shortage, resource constraints and 
increased patient load on tertiary centers, an effective referral 
strategy will help reduce morbidity and unnecessary load on 
the higher centers.
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Background: *Soluble urokinase‑type plasminogen activator receptor (suPAR) is a new biomarker, which is increased in conditions 
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participated. ESI triage 1, 2, and 3 had suPAR levels > 5.5 ng/mL and ESI triage 4 and 5 had suPAR level of <5.5 ng/mL. In ESI‑1, 
29 patients were admitted in ICU and 16 left against medical advice (LAMA) and on follow‑up mortality was 96% (P = <0.05). In 
ESI‑2, all patients were admitted in high dependency units and on follow‑up they still needed hospitalization. In ESI‑3, 22 patients 
admitted in ward and 24 went LAMA, on follow‑up all improved except LAMA patients who required hospitalization (P – <0.05). 
Patients in ESI‑4 and 5 did not require admission (P = <0.001).Conclusion: *suPAR can reliably be used in the emergency department 
to prognosticate and triage.
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The introduction of  structured triage by specially trained 
nursing staff  in the emergency department helps to accurately 
identify patients whose lives are endangered, especially at times 
of  insufficient treatment capacity. Five‑level triage systems are 
therefore recommended by national and international societies 
for emergency medicine.[3,4]

As suPAR serum level can give a very important clue to the 
clinician especially for medically ill patients coming to the ED 
with suspected infection and may provide a direct benefit for 
triage in such patients to determine the requirement for more 
intensive monitoring and care. As there are few studies done on 
suPAR and its comparison with emergency department triage 
scale, our aim in the present study was to evaluate the value of  
suPAR and compare it with Emergency Severity Index  (ESI) 
scoring scale.

Subjects and Methods

This was a pilot, observational, noninterventional study 
conducted at a tertiary care hospital  (675‑bed) located in the 
northern part of  India from March 1st 2015 to March 31st 2015.
The data of  190 patients were collected after obtaining clearance 
from the Institutional Ethics committee and informed consent 
was taken from all participants before sample collection.

All adult patients (>18 years) presented to casualty with acute 
medical illnesses and those who were willing to give consent were 
included in this study and patients with trauma and requiring 
surgical intervention were excluded from the study.

Detailed clinical history and examination were recorded as per 
clinical proforma. In the case of  unconscious patients’ history 
was taken from their near kin. Patients were categorized according 
to Emergency Severity Index  (ESI),[4] which is a five‑level 
emergency department  (ED) triage algorithm that provides 
clinically relevant stratification of  patients into five groups from 
one (most urgent) to five (least urgent) on the basis of  acuity 
and resource needs.

1.	 ESI level 1: The patient requires immediate lifesaving 
intervention.

2.	 ESI level 2: The patient is confused, lethargic, or disoriented 
or in severe pain i.e. high‑risk situation. (HR > 100, RR > 20, 
SaO2 <92%).

3.	 ESI level 3: The patient is confused, lethargic, or disoriented 
or in severe pain but vital signs are normal. The patient is 
predicted to require two or more resources  (ECG, X‑ray, 
USG, MRI etc.,).

4.	 ESI level 4: The patient is predicted to require one resource.
5.	 ESI level 5: The patient is predicted to require no resources.

About 2 mL of  blood was collected in EDTA tube for suPAR 
at the time of  admission after giving consent. suPAR quick test 
was done using suPARnostic® kits.

Patients with a suPAR level of  more than 5.5 ng/mL were advised 
hospitalization and those below the cutoff  of  5.5 ng/mL were 
asked to follow up on an outpatient basis. In case they were not 
willing for admission, they were categorized from casualty as 
LAMA (leave against medical advice).

All the admitted patients were assessed to look for the severity 
of  their illness after 3 days and a telephonic call was made to 
confirm the condition of  the patient who went LAMA or were 
being discharged from the emergency department.

Statistical analysis with the statistical package for the social 
science system version SPSS 17.0 was done. Continuous variables 
were presented as mean ± SD or median (IQR) for non‑normally 
distributed data. Categorical variables were expressed as 
frequencies and percentages.

Results

A total of  1250 patients were screened for this study. Out of  
1250 patients, 190 patients gave consent for participation in the study.

The study group comprised of  80 (42.1%) males and 110 (57.9%) 
female patients. The age of  the patients ranged from 20 years to 
80 years. The median age of  the patients was 58 years old, 42.1% 
of  the patients were 60 years of  age or older.

A total of  79.9% of  the patients had one or more coexisting 
medical conditions. The most common underlying comorbidities 
in our study were hypertension, diabetes, cardiovascular disease, 
and chronic kidney disease. They were found to have a prevalence 
of  40.5%, 27.4%, 18.4%, and 16.8%, respectively among all the 
patients. Mortality observed was 23.7% during the study.

Those patients whose suPAR levels were more than 5.5 ng/mL 
were advised hospitalization and those whose suPAR levels were 
less than 5.5 ng/mL and clinically stable were discharged.

Patients were categorized according to Emergency Severity 
Index. Out of  190 patients 126 patients (66.3%) had suPAR >5.5 
and 64 patients (33.7%) had suPAR <5.5 ng/mL [Table 1]. ESI 
triage 1, 2, and 3 had suPAR levels > 5.5 ng/mL and ESI triage 
4 and 5 had suPAR level of  <5.5 ng/mL. Out of  190 patients, 
45 patients (23.7%) were in ESI‑1, 35 patients (18.4%) in ESI‑2, 
46 patients (24.2%) in ESI‑3, 33 patients (17.4%) in ESI‑4, and 
31 patients (16.3%) in ESI‑5 [Table 2].

Among patients in ESI‑1, 29  patients were admitted in 
ICU and 16 went LAMA and on follow up mortality was 
96% (P = <0.001).

In ESI‑2, all patients were admitted in high dependency units and 
on follow up they still needed a hospital stay whereas in ESI‑3, 
22 patients were admitted inward and 24 went LAMA, on follow 
up all patients who were admitted improved and those who went 
LAMA required hospitalization (P = <0.001).
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Patients in ESI‑4 and 5 did not require admission and on follow 
up, they improved without hospitalization (P = <0.001).

Discussion

suPAR, the soluble form of  urokinase‑type plasminogen activator 
receptor (uPAR), is an endothelial based new biological marker 
of  immunological activation. suPAR has a secondary structure 
of  17 anti‑parallel β sheets with 3 short α helices. It exists in 
three homologous domains: D1, D2, and D3.[1]

Different biological markers have been used in acute medical 
settings. Biological markers have proved to play an important 
role in early stratification and prognosis of  diseases. suPAR is a 
nonspecific biomarker reflecting inflammation and is a strong 
prognostic marker for several diseases.[1]

Urokinase‑type plasminogen activator receptor  (uPAR) is a 
glycoprotein released during infection and inflammation[5] which 
interacts with several molecules mediating immune system signals. 

uPAR is upregulated in various cells, including neutrophils, 
macrophages, lymphocytes, endothelial cells, and malignant cells 
in response to chemotaxis‑inducing stimuli (e.g. interleukins).[1,5] 
uPAR and its ligand, urokinase plasminogen activator  (uPA), 
promote the migration and adhesion of  leucocytes by binding 
to β‑integrins. uPAR also has a pivotal role in cell proliferation, 
angiogenesis, and fibrinolysis.[6‑8] The soluble form of  the 
receptor (suPAR) is formatted by proteases, which cleave uPAR 
from the cell surface. Thus, plasma suPAR levels are believed to 
represent the degree of  immune activation.[3] Elevated circulating 
suPAR levels have proved to be risk markers even in the general 
population, of  type‑2 diabetes, cardiovascular disease, cancer, 
and overall mortality, probably through low‑grade inflammation. 
Patients with bacteremia have been found to have increased 
plasma suPAR levels,[7] and high suPAR levels predict disease 
severity and outcome in various infections such as bacteremia,[9] 
human immunodeficiency virus infection  (HIV),[10,11] bacterial 
meningitis,[12] and active pulmonary tuberculosis.[13] High suPAR 
levels have been linked to admission to the intensive care 
unit (ICU) and overall survival in critically ill patients.[3]

Several countries have developed and introduced different triage 
scales. ED triage[14,15] being designed as a five‑level scale. Among 
these, the Australian Triage Scale (ATS), Canadian Emergency 
Department Triage and Acuity Scale  (CTAS), Manchester 
Triage Scale (MTS), and Emergency Severity Index (ESI) have 
been proposed and introduced. The ESI[4] is a five‑level triage 
algorithm that was developed in the USA in the late 1990s.

Clinically, the ESI[4] provides relevant stratification of  patients 
into five levels from level one (most urgent) to five (least urgent) 
on the basis of  acuity and resource needs.

We conducted this study to evaluate the role of  suPAR. Patients 
were categorized according to the ESI and correlated with 
suPAR levels.

Various biomarkers are in clinical use for sepsis, inflammation, 
or infection, which includes: C‑reactive protein  (CRP), 
procalcitonin (PTC), interleukin‑6 (IL‑6), interleukin‑1β (IL‑1β), 
tumor necrosis factor‑α  (TNF‑α), soluble triggering receptor 
expressed on myeloid cells (STREMI‑1), macrophage migration 
inhibition factor  (MIF), proadrenomedullin  (ProADM), and 
presepsin.

Moreover, various laboratory biomarkers are routinely used in 
medical patients in the ED. However, many of  these tools require 
specific diagnosis, which may not be obtained immediately, or 
may have limitations in predicting the expected course of  disease 
including the case fatality rate.[16]

Among 190  patients a total of  79.9% patients had one or 
more coexisting medical conditions. Hypertension, diabetes, 
cardiovascular disease, and chronic kidney disease were found 
to have a prevalence of  40.5%, 27.4%, 18.4%, and 16.8%, 
respectively among all the patients. Mortality observed was 23.7% 

Table 1: suPAR level
suPAR level P

>5.5 ng/mL <5.5 ng/mL
Number of  
patients

190 126 64

ESI
1 Expired (n=43) 43 (96%) 0 (0%) <0.001
2 Expired (n=0) 0 0
3 Expired (n=0) 0 0
4 Expired (n=0) 0 0
5 Expired (n=0) 0 0

Table 2: Level of suPAR and patient outcome
suPAR level P

>5.5 ng/mL <5.5 ng/mL
Number of  patients 190 126 64
ESI

1 45 45 0 <0.001
2 35 35 0
3 46 46 0
4 33 0 33
5 31 0 31

PATIENT STATUS DAY 1
ICU 29 29 0 <0.001
LAMA 40 40 0
WARD 22 22 0
HDU 35 35 0
Discharged 64 0 64

F/U After 3 days
Expired 43 43 0 <0.001
HDU 35 35 0
WARD 22 22 0
IMPROVED 86 22 64
Need further 
HOSPITALIZATION

24 24 0
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in overall patients. In western literature, several studies have 
been done and showed that suPAR levels are not only related 
to the presence and severity of  infection but its concentration 
can also show the presence and severity of  organ dysfunction. 
Patients who have chronic liver disease have elevated suPAR 
levels and it can directly reflect the extent of  liver dysfunction 
cirrhosis and its prognosis. suPAR levels can show the presence 
and severity of  hepatic and renal failure in critically ill patients.[17] 
Other comorbidities seen were CAD; including acute MI, ACS, 
stroke, and so on, kidney disease especially focal segmental 
glomerulosclerosis (FSGS), liver biosynthesis, and cirrhosis.[17,18]

In our study, we compared suPAR level with ESI and found 
that those patients with positive suPAR value i.e. >5.5 ng/mL 
and who came in ESI‑1 were either admitted in ICU or went 
LAMA. On follow up after 3 days, mortality was seen 96%. Katia 
et al. who conducted a prospective observational study to assess 
the role of  blood soluble urokinase‑type plasminogen activator 
receptor (suPAR) levels in the diagnosis and prognostication of  
sepsis in critically ill patients found that those patients having 
positive blood culture and critically ill had higher suPAR levels 
and hence it could help in prognostication of  disease severity.[19]

We measured suPAR levels upon admission to the emergency 
department and did not conduct follow‑up measurements of  
suPAR concentrations in those who survived beyond 3 days. 
Previous studies have shown that suPAR levels are elevated in 
acute infection and decreased towards recovery.[20] It would be 
useful in primary health care as a biomarker for diagnosis and 
prognosis of  sepsis.[21]

Our aim was to establish whether suPAR could be used as an 
early diagnostic and/or prognostic marker in patients with 
suspected infection or underlying comorbidity in an emergency 
department setting.

This study has several limitations. First, no blinding was done as 
part of  the study. Patients were followed only after 3 days and 
no further follow‑up was done. Serial measurements of  suPAR 
were not done. To further analyze the benefits, a randomized 
control study along with quantification of  suPAR needs to be 
done for better stratification.

Conclusion

To conclude there is no previous data from India to compare the 
suPAR level with ESI. It is the first report giving fair information 
regarding the prognosis of  critically ill patients upon coming 
to ED.

suPAR can reliably discriminate between survivors and 
nonsurvivors and may be used in the emergency department 
to prognosticate and triage. It can be a point of  care test at the 
primary care level for assessing severity and triage. It would be 
useful in primary health care as biomarker for diagnosis and 
prognosis of  sepsis.
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