NOBEL

MEDICUS’

ARASTIRMA RESEARCH ARTICLE

THE IMPORTANCE OF SOLUBLE UROKINASE
PLASMINOGEN ACTIVATOR RECEPTOR IN
PATIENTS WITH ACUTE BRUCELLOSIS

Nazlim Aktug Demir’, Hatice Tiirk Dagr’, Duygu Findik? Sua Siimer', Onur Ural', Servet Kolgelier?
' Selcuk University, Faculty of Medicine, Department of Infectious Disease and Clinical Microbiology, Konya Turkey

* Selcuk University, Faculty of Medicine, Department of Clinical Microbiology, Konya, Turkey

3Adiyaman University, Faculty of Medicine, Department of Infectious Disease and Clinical Microbiology, Adiyaman, Turkey

ABSTRACT

Objective: Brucellosis is a common zoonotic infectious
disease countries.
Inflammatory markers are elevated during the course of

acute brucellosis. C-reactive protein (CRP) is the most

especially  in  Mediterranean

commonly used biochemical marker in clinical practice.
Soluble urokinase type plasminogen activator receptor
(suPAR) is an interesting biomarker which has drawn
attention recently. Purpose of this study is to examine
correlation between suPAR and CRP levels as markers
of infectious disease in patients diagnosed with acute
brucellosis.

Material and Method: This study included 125 acute
brucellosis patients and 50 healthy controls. Pretreatment
blood samples were taken from the patients. suPAR
levels were measured using ELISA and CRP levels were
measured with nephelometry.

Results: There was a positive correlation between suPAR
levels and CRP, alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) (p=0.045, 0.039, 0.040;
respectively). When we compared patient and control groups,
CRP and suPAR levels were significantly higher than controls
(p=0.001, 0.001; respectively). Growth in blood culture was
detected in 14 (11.2%) patients. There was not a significant
difference between patients who have or did not have growth
in blood cultures (p=0.117). In the ROC curve analysis
performed for suPAR, area under the curve (AUC) was
93.6% (p=0.001). Sensitivity and specificity were calculated
as 84.8% and 86.0%, respectively, when suPAR’s cut-off value
was taken as 3.85 ng/mL according to the ROC curve.

Conclusion: Results of this study suggest that suPAR, like
CRP, is a promising biomarker in acute brucellosis.

Key Words: Brucellosis, C-reactive protein, soluble
urokinase type plasminogen activator receptor

SOLUBL UROKINAZ PLAZMINOJEN
AKTIVATOR RESEPTORU'NUN AKUT
BRUSFLLOZLU HASTALARDAKI ONEMIi

OZET

Amac: Bruselloz ozellikle Akdeniz tilkelerinde
stk gorillen zoonotik bir enfeksiyon hastahigidir.
Akut brusellozda inflamatuvar belirteclerlerde artis
izlenir. Klinik pratikte en sik kullanilan biyokimyasal
belirte¢ C-reaktif proteindir (CRP). Son zamanlarda
solubl trokinaz tip plazminojen aktivatdr reseptort
(suPAR) ilgi cekici bir biyomarker olarak 6én plana
ctkmaktadir. Bu calismanin amaci, akut brusellozis
tanist alan hastalarda enfeksiyon hastalign gostergesi
olarak suPAR dtzeyleri ile CRP diizeyleri arasindaki
korelasyonu degerlendirmektir.

Materyal ve Metot: Bu calisma 125 akut brusellozis
hastast ve 50 saglkh gontllude yapildi. Hastalardan
tedavi oncesi kan drnekleri alindi. suPAR dtizeyleri ELISA
kullanilarak ve CRP diizeyleri nefelometrik olarak olctild.

Bulgular: suPAR diizeyleri ile CRP, alanin amino-
(ALT) ve aspartat
(AST) arasinda porzitif korelasyon vardi (sirasiyla,
p=0,045, 0,039, 0,040). Hasta ve kontrol grubu
karsilastirildiginda CRP ve suPAR dtizeyleri kontrol
grubundan anlamli  diizeyde ytiksekti (sirasiyla,
p=0,001, 0,001). Kan kiiltturtinde tireme 14 (%11,2)
hastada saptandi. Kan kulttiriinde tiremesi olan ve
olmayan hastalar arasinda anlamli bir fark yoktu
(p=0,117). suPAR icin yapilan ROC egrisi analizinde
egri alunda kalan alan %93,6 idi (p=0,001). ROC
egrisine gore brusella icin suPAR'n simnir degeri 3,85
ng/mL olarak alindiginda sensitivite %84,8 spesifite
%86,0 olarak hesaplandi.

transferaz aminotransferaz

Sonuc: Bu calismanin sonuglart suPAR' CRP gibi
akut brusellozda umut verici bir belirte¢ oldugunu
dustindtirmektedir.

Anahtar Kelimeler: Brusellozis, C-reaktif protein,
solubl trokinaz plazminojen aktivator reseptori
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INTRODUCTION

Brucellosis is a common zoonotic infectious disease
which is especially prevalent in Mediterranean
countries, Middle East, India, Central and South
America, and Arabic countries.'? According to World
Health Organization data, approximately 500,000 new
cases are reported annually.* Main transmission routes
are exposure to contaminated tissues and secretions
of animals, consumption of infected milk and dairy
products and inhalation.>® Brucella is an intracellular
microorganism which uses these cells as reservoirs.*’
Inflammatory markers are elevated during the course
of acute brucellosis.*

Several biomarkers are used for diagnosis of infection
and follow-up of the disease. The most commonly used
biochemical marker in clinical practice is C-reactive
protein (CRP).*'° Soluble urokinase type plasminogen
activator receptor (suPAR) is an interesting biomarker
which has drawn attention recently.*'" suPAR is the
soluble form of urokinase type plasminogen activator
receptor (Upar). It is released from neutrophils,
lymphocytes, macrophages, endothelial cells and
some types of malignant cells.*!*!> Although there are
limited number of studies, results are promising,'®**
Purpose of this study is to examine the correlation
between suPAR and CRP levels as markers of infectious
disease in patients diagnosed with acute brucellosis.

MATERIAL and METHOD

This study included 125 acute brucellosis patients
admitted to Infectious Diseases and Clinical Microbiology
Clinics of Adiyaman University, Adiyaman Research and
Education Hospital and Selcuk University, Faculty of
Medicine and 50 healthy controls between March-May
2012.

Patients age, sex, profession, route of transmission,
laboratory and culture results were recorded on follow
up sheets. Acute brucellosis was diagnosed by a 1/160
or higher titer in the standard tube agglutination (STA)
test, or a four-times increase in titer between two STA
tests performed two weeks apart in the presence of
clinical symptoms (a compatible clinical presentation
such as arthralgia, fever, sweating, chills, headache,
and malaise) within the previous eight weeks, and/
or growth of Brucella spp. in appropriately prepared
culture media. Patients who met criteria for acute
brucellosis, who did not have previous treatment for
or diagnosis of brucellosis, and who did not have
accompanying immunosuppression were included.
Control group involved 50 healthy controls. Control
group consisted of healthy individuals without any
disease, with negative results for brucella STA test,

and with normal values for leukocyte count (WBC),
erythrocyte sedimentation rate (ESR), and CRP.

A5 cc blood sample was taken from each patient in
the same day. These blood samples were centrifuged
at 5000 cycles for 3 minutes to separate plasma.
These samples were kept at -80C°. suPAR levels were
measured using ELISA (suPARnostic, ViroGates
A/S Denmark) and CRP levels were measured with
nephelometry (Dade Behring bn ProSpec, USA) at
microbiology laboratory of Selcuk University, Faculty
of Medicine. Informed consent from the patients
and ethical committee approval (2012/02-4.1) were
obtained.

Data were recorded into SPSS 18.0 software. Chi-
square test was used in the analysis of categorical
variables between the control and case groups, such
as gender and clinical findings. Continuous variables
were analyzed by Kolmogrov-Smirnow test, and Mann
Whitney-U test was used for the analysis of data like
suPAR and CPR which did not demonstrate normal
distribution after normality analysis. T-test was used
in independent groups in the analysis of data with
normal distribution. Correlation between suPAR, CRP,
lymphocytes, age, WBC, platelets (PLT), STA, alanine
aminotransferase (ALT), aspartate aminotransferase
(AST), and ESR was tested by using Pearson’s
correlation analysis. AUC for suPAR was calculated
by ROC curve. A p value of <0.05 was accepted as
statistically significant.

RESULTS

This study involved 125 acute brucellosis patients and
50 healthy controls. Fifty three of 125 acute brucellosis
cases (42.5%) were males, 72 (57.6%) were females,
and mean age of the group was 42.1+16.3. Control
group consisted of 24 (48%) males, and 26 (52%)
females. Mean age of the control group was 41.8+16.2.
There was no statistically significant difference in
suPAR levels of acute brucellosis patients related
to sex (p=0.133). Three most common symptoms
observed in patients were malaise, arthralgia and night
sweating. No relation was detected between symptoms
and suPAR levels (Table 1).

Laboratory parameters of the patients are given in
Table 2.There was a positive correlation between suPAR
levels and CRP, ALT and AST (p=0.045, 0.039, 0.040;
respectively). When we compared patient and control
groups; CRP and suPAR levels were significantly higher
than controls (p=0.001, 0.001; respectively) (Table 3).

Growth in blood culture was detected in 14 (11.2%)
patients. There was not a significant difference
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between patients who have or did not have growth in
blood cultures (p=0.117).

In the ROC curve analysis performed for suPAR, area
under the curve (AUC) was 93.6% (p=0.001) (Figure 1).
Sensitivity and specificity were calculated as 84.8%
and 86.0%, respectively, when suPAR’s cut-off value
was taken as 3.85 ng/mL according to the ROC curve.
The suPAR level was found to be higher than 3.85 ng/mL
in 106 of 125 (84.4%) patients and 7 of 50 (14%)
control groups (p=0.01).

DISCUSSION

SuPAR has recently drawn attention as a potential
biomarker in the diagnosis of infectious diseases." %
There are studies that examine diagnostic value of
suPAR in several infectious diseases such as malaria,
HIV,

fever (CCHF) and especially in sepsis and systemic
10,13-19

tuberculosis, Crimean-Congo hemorrhagic

inflammatory response syndrome.

Brucellosis is a very common zoonosis with a high
morbidity and low mortality.?** Brucellosis affects
both sexes at same rate.*** In our study, from 125
subjects 53 were males, 72 were females and mean age
was 42.1+16.3.

Brucellosis has a wide clinical spectrum because
brucella can affect many organs of the host. It
generally has a nonspecific course with fever, chills,
night sweats, malaise, and arthralgia.” The three most
common symptoms in patients evaluated in our study
were malaise, arthralgia, and night sweats. Fever and
low back pain were behind these symptoms. There
was not a difference between patients, symptoms and
suPAR levels. In our study, laboratory findings changed
according to involved organs and systems.

Acute phase reactants may be elevated at various levels
in acute brucellosis patients as a part of acute phase
response.”> CRP is the most commonly used acute
phase reactant for this purpose and it is a valuable
marker for diagnosis and follow up of infectious
diseases.*!** In our study CRP levels were higher at
various degrees. This elevation in CRP levels were
statistically significant when compared with the
control group. Assessment of the correlation between
laboratory parameters and suPAR levels revealed a
positive correlation between suPAR and CRP, ALT, and
AST. Literature review did not reveal any correlation
between suPAR and ALT and AST in brucellosis.

SuPAR is the soluble form of urokinase receptor
that takes place in plasminogen activation during
coagulation cascade and is an important biological

Table 1. Relation between symptoms and suPAR levels

Number suPAR p value
(%) (ng/mL)
Male 53 (424%) | 5.2 (3.0-25.8)
Sex 0133
Female | 72 (57.6%) | 6.5 (2.6-224)
0,
Malaise Yes 93 (744%) | 5.2 (30-25.8) o
No 32 (20.6%) | 6.5(26-224)
Yes 78 (62.4%) | 60(26-182)
Fever 0139
No 47 (37.6%) | 6.0 (3.2-20.8)
0
Night Swoating | = | 00200 | 842628 |
No 35 (28.0%) | 5.6(32-258)
0,
Low Back Pain Yes 44 (35.2%) | 64 (26-226) e
No 81 (64.8%) | 5.0 (30-20.8)
0,
Arifuakia Yes 91(72.8%) | 6.2 (2.7-21.4) e
No 34 (27.2%) | 81(29-208)

suPAR: Soluble urokinase type plasminogen activator receptor

Table 2. Laboratory parameters of the patients

Patient group Control group
median (min.-max.) | median (min.-max.)
3 3
WBE (K/ul) 6.8 x10 74x10
(1.2 x103 - 15x10°) (4.6x103 - 9.3 x10°)
3 3
Platelet (K/ul) 232x10 265x10
(6x108 - 4.6 x10%) (196x103 - 432x10%)
STA 1/320
(1/160 - 1/6120) Negative
ALT (UIL) 26 (3 - 540) 249 - 34)
AST (U/L) 26 (10 - 231) 26 (10 - 39)
ESR (mm/h) 25 (2 - 67) 1@2-67)
CRP (mg/L) 14 (1-101) 4(1-86)
suPAR (ng/mL) 6(26-258) 32 (0-48)

WBC:white blood cell, STA: standard tube agglutination,

ALT: alanine aminotransferase, AST: aspartate aminotransferase,
ESR: erythrocyte sedimentation rate, CRP: C-reactive protein,
suPAR: Soluble urokinase type plasminogen activator receptor

marker which plays role in inflammatory processes.**
suPAR generally takesrolesin many processesincluding
inflammation, cellular migration, differentiation, and
plasminogen activation.®?® suPAR level is elevated in
blood in cases of immune system activation.'®!3*17.18
Diseases which cause significant elevations in suPAR
levels include sepsis, bacterial meningitis, pneumonia,
tuberculosis, HIV, malaria, CCHE and many similar
diseases.!*!>1+1619 Among them, there is evidence that
suPAR levels may be used especially in tuberculosis,

sepsis, and HIV infections.'01+1618
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Figure 1. ROC Curve

Table 3. CRP and suPAR levels of patient and control groups

Patient Control p value
CRP (mg/L) 280+ 232 50+23 0.001
suPAR (ng/mL) 72 +43 31+08 0.001

CRP: C-reactive protein, SuPAR: Soluble urokinase type plasminogen activator receptor

MEDICUS’

Advantages of suPAR use include stable circadian
change in plasma concentration within defined limits,
independence from fasting, and ability to be measured
from plasma, CSE and urine with ELISA.®Y7% Tts
main disadvantage is lack of a defined threshold
value for infections.® Previous studies reported that
suPAR production in peripheric blood mononuclear
cells increase during endotoxemia.** suPAR levels
significantly increase when endotoxins are increased
and decrease when endotoxins are decreased in the
environment.”” Accordingly Koch et al. reported that
suPAR is diagnostically and prognostically significant

in critically ill patients.?” The only study exploring the
diagnostic value of suPAR in brucellosis is the study
of Karsen et al.*’ In that study, Karsen et al. assessed
the suPAR levels of 30 patients with acute brucellosis
during diagnosis and follow-up treatment.® The
change in the suPAR level during diagnosis and
treatment was found to be statistically significant in
patients with acute brucellosis. In our study suPAR
levels of 125 acute brucellosis patients changed
between 2.6-25.8 ng/mL. Comparison of patient and
control groups revealed that CRP and suPAR levels
were significantly elevated in patients. In addition,
when the cut-off value of suPAR in the ROC analysis
was taken as 3.85 ng/mL, sensitivity and specificity
were detected as 84.8% and 86.0%, respectively.

In acute brucellosis, the reproduction levels in blood
cultures differ depending on the culture method
used and the subtypes of the parameter.* In our
study, growth in blood culture was detected in 14
patients. When suPAR levels of patients with acute
brucellosis who had reproduction in culture or not
were compared, no statistically significant difference
was found in between.

CONCLUSION

Results of this study suggest that suPAR, like CRP, is
a promising biomarker in acute brucellosis. Further
research is needed in order to support this observation
and to determine threshold level of suPAR for
infectious diseases.

* The authors declare that there are no conflicts of
interest.
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