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ABSTRACT

The urokinase-type plasminogen activator (uPA) and its receptor play a key role in pericellular proteolysis, cell migration and
signal transduction. Previous study showed that suPAR could be used as an independent prognostic marker of disease progression in
HIV-1 patients."!” Immune status of HIV patient and progressivity of disease are important parameters used as clinical concideration
before initiating anti retroviral treatment and for monitoring treatment effectivity. Recently immune status of HIV patients is determined
by CD4 T lymphocyte counting which represents the remaining healthy lymphocyte T expressing CD4 that very expensive and need
special laboratory equipment. Destruction and shedding of T lymphocyte, macrophage and natural killer cell will deliver soluble
urokinase plasminogen activator receptor, a surface protein which is expressed by those cells and can be measured by ELISAS*!!.
This study objective is to determine correlation between suPAR plasma concentration and CD4 T lymphocyte and WHO clinical
stagging of HIV infection. Study subjects. Fifty four naieve HIV-1-infected patients (32 males, and 22 females) are participant in a
cross sectional study enrolled on 22 November 2007 until 31 july 2008 at the department of infectious disease Saiful Anwar Hospital,
Malang, Indonesia. Blood sampling. Two blood samples were drawn before treatment, CD4 counts were measured with an Epics
XL-MCL Coulter flowcytometer. EDTA plasma for suPAR measurement was stored at -80°C. Data are presented as mean+standart
deviation. P<0.05 is considered significant. Statistical calculations were done using SSPS 15. Patients (n = 54) enrolled and clustered
according to WHO clinical stage (I -1V) at inclusion. All HIV-infected patients had measurable levels of plasma suPAR with a median
value of 8,9 ng/ml(range 1,65-29,7 ng/mL). Pearson correlation demonstrated a weak but significant negative between suPAR and
CD4 T lymphocyte count (p=-0.634, p<.0005). suPAR level positively correlated with the WHO-defined clinical stages (P< .0005,
spearman correlation test, r=0,87). There were significant difference between each stage i.e I(1,6x 0,6 1ng/mL), 11(3.04x1.03 ng/mL),
I (10.53+7.1ng/mL) and 1V (20.42+10.81ng/mL) (P< .0005, Spearman test). In addition pearson correlation demonstrated a weak
but significant negative correlation between suPAR and CD4 count (p=-0.66; P<.0005). There were negative significant correlation
between CD4 count and suPAR level, suggested that suPAR could provide as a complementary biological marker for HIV-1 although
it can not replace the CD4 count. SuPAR plasma concentration and clinical stage give significantly correlation with WHO clinical
staging of HIV infection.
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INTRODUCTION destruction of those cell through multiple mechanism

including apoptosis.>®’%° The loss of CD4 cell population

HIV infection/AIDS is a global pandemic with cases
reported from virtually every country. Approximately
40.000 individuals are newly infected each day'.
Progression of HIV infection is largely dependent on
the interaction between tha viral factors and host factors.
HIV primarily infect cells which expressed CD4 receptor
such as monocyte-macrophage, T lymphocyte, dendritic
cell, langerhans and NK cell.">>* It brings about the

ultimately leads to the inability of infected persons to deal
with opportunistic organism.>

The hallmark of HIV/AIDS infection is to identify
immunodeficiency status (stage), because these stage will
predict the progression of the HIV infection and treatment
response. Imunodefficiency status may be measured
through CD4 T lymphocyte count.** Immune activation
in HIV infection is known to be linked positively to HIV-
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1 replication and negatively to CD4 T-cell depletion.>®":8

SuPAR is a component of the plasminogen activation
system, which comprises urokinase-type plasminogen
activator (uPA) and its receptor (uPAR).'” uPAR is
expressed on a variety of different immune cells such
as macrophage, T lymphocyte, NK cells, dendritic cell
and langerhans cells.!®!! suPAR is generated by either
proteolytic cleavage or shedding from cells.'®!" SuPAR
concentrations are increased and prognostic in a variety
of inflammatory including HIV infection.'” The blood
level of the soluble urokinase-type plasminogen activator
receptor (suPAR) is increased in untreated human
immunodeficiency virus-1 (HIV-1) infection and decreases
in HIV-1-infected patients after initiation of highly active
antiretroviral therapy (HAART).!>131415 The plasma
concentration of soluble urokinase-type plasminogen
activator receptor (suPAR, CD87) is a strong independent
predictor of mortality in untreated patients with HIV-1
infection. '° Plasma concentrations of this immune marker
can be quickly and inexpensively measured using a simple
enzyme-linked immunosorbent assay (ELISA), which
requires much less sophisticated laboratory infrastructure
than that needed for CD4 cell count or plasma viral load
measurement. Such an assay might therefore be potentially
useful in resource-limited settings.'>!® This study try to
determine correlation of suPAR plasma consentration with
CD4 T lymphocyte to identify immunodeficiency state of
HIV/AIDS infection based on WHO 2006 criteria.

MATERIAL AND METHODS

Study subjects

Fifty four naieve HIV-1-infected patients (32 males,
and 22 females) are participant in a cross sectional study
enrolled on 22 November 2007 until 31 july 2008 at the

department of infectious disease Saiful Anwar Hospital,
Malang, Indonesia. All patients enrolling in studies fulfill
the inclusion criteria (provide written informed consent and
this study was approved by the Research Ethics Committee
of the University of Brawijaya; age between 15-50 years
old, not pregnant and already confirmed diagnosed suffered
from HIV infection). Clinically, we grouiping all the
participant based on WHO 2006 criteria.

Blood sampling

Two blood samples were drawn before treatment,
CD4 counts were measuresed with an Epics XL-MCL
Coulter flowcytometer.!” EDTA plasma for suPAR
measurement was stored at -80°C. Plasma suPAR
concentrations were measured using a commercially
available enzyme-linked immunosorbent assay (ELISA)
(suPARnostic,™ ViroGates, Lyngby, Denmark) following
the manufacturer’s instructions. This is a simple double
monoclonal antibody sandwich assay that measures total
suPAR, including both full-length and cleaved forms of the
receptor. In brief, a standard control curve (range 0.6 — 19.3
ng/ml), positive control, and test samples were incubated
in duplicates in a 96-well plate pre-coated with anti-suPAR
antibody. Following further incubation with a secondary
peroxidase-conjugated antibody, the assay was developed
by addition of a tetramethylbenzidine (TMB) chromogenic
substrate. The reaction was terminated by addition of
sulphuric acid and absorbance at 450 nm was determined
using a microtitre plate reader. The linear standard curve
was used to determine concentrations in positive control
and test samples. Samples with concentrations exceeding
the highest standard (19.3 ng/ml) were reanalysed using a
further 5-fold sample dilution.'®

Data analysis
Data were analysed using SPSS FOR WINDOWS
RELEASE 15.0. As the frequency distribution of values

Table 1. Patients baseline characteristic
WHO Clinical stagging
Variable Stage 1 Stage 2 Stege 3 Stage 4 p
(n=16) (n=10) (n=13) (n=15)
Sex 10 cand 6 ¢ 4dand 6 ¢ 9cand4 ? 9cand6 ? 0.841
Age 30.13+6.97 30.50+6.70 29.62+5.22 29.67+5.31 0.983
Total Lymphocyte 1232.50+337.12 1628+674.68 1101.54+501.51 719.33+413.74 0.000 *
Hb 11.79+1.43 12.42+1.57 10.32+1.86 10.52+1.78 0.007 *
Albumin 3.84+0.85 3.71+0.95 3.37+0.73 2.82+0.92 0.011 *
BMI(kg/m?) 20.32+2.23 18.67+1.67 17.56+1.84 16.45+1.75 0.000 *
CD, (sel/uL) 330.63+113.06 195.40+102.51 128.62+132.14 57.60+94.11 0.000 *
suPAR(ng/dL) 1.65+0.61 3.04+1.03 10.53+7.13 20.42+10.81 0.000*
Source of infection
e Contaminated
needle/drug 10 4 8 8
abuse 0.801
e Sexual 6 6 5 7
intercourse

Hb = hemoglobin, BMI = body mass index, CD,=CD, T limfosit’, SuPAR = soluble urokinase plasminogen activator

receptor.
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was highly right-skewed, the suPaR values were log10-
transformed for bivariate analyses (based on the Mann
Whitney U or Kruskall Wallis tests to compare medians)
Correlation between suPAR consentration and Clinical
WHO staging assessed with Spearman analysis and
Correlation between suPAR consentration and CD4
T lymphocyte count assessed with Pearson analysis,
significant if p<0,05 1920

RESULTS

Patient baseline characteristics

There were 54 patient full fill inclusion criteria enrolled
in our study. These patients had a median age of 32 (59,3%)
years, 32(59%) males dan 22 (41%)females (table 1). After
assessed clinical WHO staging, there were 16(29%) patient
stage I, 10(18%) stage I1, 13(24%) stage Il and 15(27%)
stage IV. There were gradual CD4 T lymphocyte count
depletion in every stage of WHO staging in our patient.
CD4 T lymphocyte count 330.63+113.06 in stage I,
195.40+102.51 in stage II, 128.62+132.14 in stage III and
57.60+94.11 in stage IV. All patient showed decreased of
BMI (body mass index) especially in stage [V. Mean of BMI
20,32 + 2,23 Kg/m? stage I, stage I 18,67 + 1,67 Kg/m?,
stage III 17,56 = 1,84 Kg/m2 and stage IV 16,45 + 1,75
Kg/m?. Most of patient infected from using contaminated
needles for injecting drugs and sexuall intercourse.

Plasma suPAR concentrations

Detectable levels of suPAR were measured in plasma
samples from all 54 patients. The standard curves for each
run were linear (mean r2 = 0.995; SD = 0.004) and all
positive control readings were consistent with the expected
value. The mean suPAR concentration in the patient plasma
samples was 1.65+0.61 ng/ml in stage I, 3.04+1.03 in stage
I, 10.53+7.13 in stage III and 20.42+10.81 in stage IV.
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