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Serum cytokine and adhesion molecule profile differs in newly diagnosed acute
myeloid and lymphoblastic leukemia

Jan M. Horacek*®, Tomas Kupsa®®, Martina Vasatova‘, Ladislav Jebavy*®, Pavel Zak®

Aims. To compare serum levels of 17 cytokines and 5 adhesion molecules in patients with newly diagnosed acute
myeloid leukemia (AML) and acute lymphoblastic leukemia (ALL) using biochip array technology.

Methods. A total of 15 AML and 15 ALL patients were studied. Serum samples were taken prior to anticancer therapy
and were analyzed by biochip based immunoassays on the Evidence Investigator analyzer. This approach allows simul-
taneous detection of multiple analytes from a single sample. T-tests were used for statistical analysis.

Results. Comparing cytokine and adhesion molecules levels in newly diagnosed AML and ALL patients, we found
significant increase in AML in serum IL-4 (P < 0.0001), IL-2 (P < 0.01), IL-3 (P < 0.05), and significant decrease (P < 0.05)
in serum VEGF and VCAM-1.

Discussion. Our results indicate that serum profile of cytokines and adhesion molecules differs in newly diagnosed
AML and ALL patients. Further studies are needed to establish if these alterations could be used as a clinically relevant

biomarker for acute leukemias.
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INTRODUCTION

Cytokines and adhesion molecules have been stud-
ied in many pathological states including cancer'3 and
acute leukemias, both myeloid (AML) and lymphoblastic
(ALL) (ref.*®). Alterations in this interacting functional
network may have direct effect on the malignant cells or
have indirect effect on leukemogenesis through altered
functions of bone marrow stromal elements’. The knowl-
edge gained from multi-analytical determination of cyto-
kines and adhesion molecules could allow better diagnosis
and management of hematological malignancies, since
cytokines or their receptors may also represent a target
for specific anticancer therapy at the molecular level.
Recently, some studies reported the possible diagnostic
and prognostic use of cytokine levels in newly diagnosed
acute leukemias and myelodysplastic syndromes'*',

The aim of our pilot study was to evaluate serum
profile of multiple cytokines and adhesion molecules in
patients with newly diagnosed AML and ALL using the
innovative biochip array technology. This generates a pa-
tient profile, which is relevant when investigating interact-
ing functional networks.

PATIENTS AND METHODS

Subjects

A total of 15 newly diagnosed AML patients (me-
dian age 51, range 24-61 years, 8 males and 7 females)
and 15 newly diagnosed ALL patients (median age 46,
range 24-63 years, 11 males and 4 females) were studied.
None of the patients had a history of cancer or autoim-
mune disease. The study was approved by the local Ethics
Committee and all patients gave a written consent.

Multi-analytical evaluation using biochip array technology

We evaluated serum levels of the following 17 cyto-
kines and 5 adhesion molecules: interleukins (IL-1 alpha,
IL-1 beta, IL-2, IL-3, IL-4, IL-6, IL-7, IL-8, IL-10, IL-
12p70, IL-13, IL-23), vascular endothelial growth fac-
tor (VEGF), tumor necrosis factor-alpha (TNF-alpha),
interferon-gamma (IFN-gamma), epidermal growth fac-
tor (EGF), monocyte chemotactic protein-1 (MCP-1),
E-selectin, L-selectin, P-selectin, intercellular adhesion
molecule-1 (ICAM-1), vascular cell adhesion molecule-1
(VCAM-1). All analytes were measured by biochip array
technology on Evidence Investigator analyzer (Randox
Laboratories Ltd., Crumlin, UK).

Biochip array technology enables simultaneous quan-
titative detection of multiple analytes (e.g. cytokines and
adhesion molecules) in a single patient sample and pro-
vides valuable information relating to each tested ana-

299



Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2015 Jun; 159(2):299-301.

Iyte and possible associations between analytes in each
sample'>'¢. The core technology is the biochip, a solid-
state device containing an array of discrete test regions
of immobilised antibodies specific to different cytokines
and adhesion molecules. A sandwich chemiluminescent
immunoassay is employed for the array. Increased levels
of cytokine or adhesion molecule in a specimen will lead
to increased binding of antibody labelled with horseradish
peroxidase and thus an increase in the chemiluminescent
signal emitted. The light signal generated from each of
the test regions on the biochip is detected using digital
imaging technology and compared to that from a stored
calibration curve. The concentration of analyte present
in the sample is calculated from the calibration curve!”!®,

Statistical analysis

Statistical analysis was performed with the “Statistica”
program. T-tests were used. The values were expressed as
mean = SD. Probability values (P) < 0.05 were considered
statistically significant.

RESULTS

Comparing cytokine and adhesion molecules levels
in newly diagnosed AML and ALL patients, we found
significant increase in AML in serum IL-4 (4.71 = 2.69
ng/Lvs. 1.10 £ 1.08 ng/L; P<0.0001), IL-2 (10.69 + 8.55
ng/L vs. 4.03 £ 2.15 ng/L; P<0.01), IL-3 (18.84 + 21.63
ng/L vs. 7.34 + 3.41 ng/L; P < 0.05), and significant de-
crease in serum VEGF (63.93 + 67.85 ng/L vs. 139.33 £
133.47 ng/L; P<0.05), VCAM-1 (716.22 + 364.38 mcg/L
vs. 1078.54 + 456.96 mcg/L; P < 0.05). No significant
differences were found in the levels of other evaluated
cytokines and adhesion molecules.

Levels of cytokines and adhesion molecules with sig-
nificant differences are clearly shown in Table 1.

DISCUSSION

Cytokines comprise a rather numerous group of sub-
stances, in particular of glycoprotein or protein nature,
functioning as local hormones. In a paracrine or auto-
crine manner, they influence the direction, intensity and
duration of immune and inflammatory responses as well
as other physiological and pathophysiological manifesta-

tions of cells. Cytokines are interconnected in a network
that is responsible for information exchange within the
immune system as well as for information interchange
between the immune system and other systems of the
body. Cytokines include interleukins, tumor necrosis fac-
tors, interferons, colony stimulating factors, transforming
growth factors, chemokines (intercrines) and others.

Adhesion molecules are glycoproteins or lectins which
participate in interactions among immune system cells,
in particular during the colonization of primary and sec-
ondary lymphoid organs, and in inflammatory responses.
They belong to several families such as selectins, mem-
bers of the immunoglobulin superfamily (e.g. ICAM-1,
VCAM-1), integrins and cadherins.

Altered levels of cytokines and adhesion molecules
have been found in many pathological states and have
been linked to many diseases such as autoimmune dis-
eases, allergies, cardiovascular diseases and cancer'?*,
The cytokine system constitutes an interacting functional
network where the contribution from single cytokines is
modulated by the levels of other cytokines. It may there-
fore be more relevant to look at the total serum profile of
cytokines and adhesion molecules.

Our results indicate that serum profile of cytokines
and adhesion molecules differs in newly diagnosed AML
and ALL patients. We found significant differences in
serum IL-4, IL-2, IL-3, VEGF and VCAM-1.

We recently published our first experience with bio-
chip arrays for cytokines and adhesion molecules in pa-
tients treated for AML. To our knowledge, this is the first
published study using the innovative biochip array tech-
nology to compare circulating levels of these molecules
in newly diagnosed AML and ALL cases.

CONCLUSION

We conclude that evaluation of serum cytokine and
adhesion molecule profile in newly diagnosed acute leuke-
mias can reflect important clinical characteristics. Thus,
further studies are needed to establish if the alterations
observed in the levels of these molecules could be used as
a clinically relevant biomarker for acute leukemias.

Table 1. Serum levels of selected cytokines and adhesion molecules in patients with newly diagnosed acute myeloid leukemia
(AML) and acute lymphoblastic leukemia (ALL).

Cytokines and adhesion molecules AML ALL P
Interleukin-4 (IL-4) [ng/L] 4.71 £2.69 1.10 + 1.08 <0.0001
Interleukin-2 (IL-2) [ng/L] 10.69 + 8.55 4.03+2.15 <0.01
Interleukin-3 (IL-3) [ng/L] 18.84 + 21.63 7.34 £ 3.41 <0.05
Vascular Endothelial Growth Factor (VEGF) [mcg/L] 63.93 £ 67.85 139.33 £ 133.47 <0.05
Vascular Cell Adhesion Molecule-1 (VCAM-1) [mcg/L] 716.22 + 364.38 1078.54 £ 456.96 <0.05
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ABBREVIATIONS

ALL, Acute lymphoblastic leukemia; AML, Acute
myeloid leukemia; EGF, Epidermal growth factor;
ICAM-1, Intercellular adhesion molecule-1; IFN-gamma,
Interferon-gamma; IL, Interleukin; MCP-1, Monocyte
chemotactic protein-1; TNF-alpha, Tumor necrosis fac-
tor-alpha; VCAM-1, Vascular cell adhesion molecule-1;
VEGTF, Vascular endothelial growth factor.
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