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EVALUATION OF SERUM LEVELS OF SELECTED CYTOKINE
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LYMPHOBLASTIC LEUKEMIA AND THEIR ASSOCIATION WITH
PROGNOSTIC FACTORS AND SURVIVAL
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Aim: To evaluate serum levels of selected cytokine receptors in B-cell precursor acute lymphoblastic leukemia (B-ALL) and
their association with acknowledged prognostic factors, relapse-free survival (RFS) and overall survival (OS). Materials and
Methods: A total of 42 de novo adult B-ALL patients, 19 BCR/ABL positive, were included in this study. Soluble receptor « for
IL-2 (sIL-2Ra), soluble receptor for IL-6 (sIL-6R), soluble receptor for TNF-a type I and II (STNFR-1, STNFR-2) and matrix
metalloproteinase-9 (MMP-9) were measured by biochip array technology at diagnosis and in complete remission (CR). Results:
At diagnosis of B-ALL, we found significantly higher levels of sIL-2Ra., sIL-6R, STNFR-1, sSTNFR-2 and significantly lower levels
MMP-9 in comparison with CR (p < 0.001 in all cases). BCR/ABL positive patients had higher levels of sSIL-2Ra at diagnosis
(r = 0.484; p = 0.014). Serum levels of evaluated cytokines were not associated with achievement of CR after one cycle of induc-
tion therapy, RFS or OS. Conclusion: Serum levels of all evaluated cytokines are significantly altered in newly diagnosed B-ALL
reflecting activity of the disease. No significant correlations with response to first induction therapy, RFS or OS were found. Further
studies with a longer follow-up will be needed.
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Dysregulated production of cytokines and adhe-
sion molecules has been implicated in the onset and
progression of various types of cancer including he-
matological malignancies [1, 2]. Better understanding
of tumor microenvironment is essential for develop-
ment of new treatment approaches [3-5]. Some stud-
ies reported diagnostic and prognostic value of cyto-
kine and adhesion molecule levels in acute leukemias
and other hematological malignancies [6-9].

The aim of this study was to evaluate serum levels
of selected cytokines in adult B-cell precursor acute
lymphoblastic leukemia (B-ALL) at diagnosis and
in complete remission (CR) and their association with
acknowledged prognostic factors, relapse-free sur-
vival (RFS) and overall survival (OS).

MATERIALS AND METHODS

A total of 42 de novo B-ALL patients (median age
49, range 19-75 years; 28 males, 14 females; all Cau-
casian) were included in this study. Nineteen patients
were BCR/ABL positive. The study was approved
by the local Ethics Committee and all patients gave
a written consent.
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remission; MMP-9 — matrix metalloproteinase-9; OS — overall
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tor a for IL-2; sIL-6R — soluble receptor for IL-6; STNFR-1 —
soluble receptor for TNF-a type I; STNFR-2 — soluble receptor for
TNF-a type Il

Serum samples were taken at diagnosis and
in CR. We used Cytokine IV Array (Randox Labora-
tories Ltd., UK) containing the following analytes:
soluble receptor a for IL-2 (sIL-2Ra), soluble recep-
tor for IL-6 (sIL-6R), soluble receptor for TNF-a type |
(STNFR-1), soluble receptor for TNF-atype Il (STNFR-2)
and matrix metalloproteinase-9 (MMP-9). All analytes
were measured by biochip array technology on Evi-
dence Investigator analyzer (Randox Laboratories
Ltd., UK).
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Figure. Correlation between BCR/ABL positivity and serum slL-
2Ra levels at diagnosis of B-ALL
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Correlations between cytokines, acknowledged
prognostic factors (age, white blood cell count, immu-
nophenotype, BCR/ABL positivity, response to induc-
tion therapy), RFS and OS were evaluated separately
in both clinical situations.

Statistical evaluation was done by a professional
statistician using software R 3.5.3 (R Core Team 2019).
The values were expressed as mean + SD. p < 0.05 with
Bonferroni—-Holm correction were considered statisti-
cally significant.

RESULTS AND DISCUSSION

Atdiagnosis of B-ALL, we found significantly higher
levels of sIL-2Raq, sIL-6R, sTNFR-1, sSTNFR-2 and sig-
nificantly lower levels MMP-9 in comparison with CR
(p < 0.001 in all cases) (Table 1).

Levels of sSTNFR-1 correlated with sSTNFR-2 at diag-
nosis and in CR (p < 0.001). In CR, sIL-2Ra correlated
with sIL-6R, sTNFR-1, STNFR-2 (p < 0.001) and sIL-6R
correlated with STNFR-2 (p < 0.001).

BCR/ABL positive patients had higher levels
of slL-2Ra at diagnosis (r = 0.484; p = 0.014), but not
in CR (Figure). Correlations of cytokines with other
acknowledged prognostic factors in B-ALL did not
reach statistical significance. Correlation coefficients
are shown in Table 2 and Table 3.

In our cohort, CR after one cycle of induction
therapy was achieved in 88% of patients (12% of pa-
tients achieved CR after additional cycle of therapy),
1-year RFS was 74% and 1-year OS was 86%. Serum
levels of evaluated cytokines were not associated
with achievement of CR after one cycle of induction
therapy, RFS or OS. The correlation coefficients are
shown in Table 4 and Table 5.

Cytokines are animportant part of leukemia micro-
environment [10]. Biochip array technology enables
simultaneous quantitative detection of multiple related
cytokine immunoassays (in parallel) from a single
sample and will have great value in personalized and
precision medicine [11]. Previously, we published
our experience with evaluation of multiple cytokines
and adhesion molecules by biochip array technol-
ogy in acute leukemias [8, 9, 12, 13]. In this study,
we measured a different set of cytokines, containing
soluble cytokine receptors and MMP-9, at diagnosis
and in CR of B-ALL. Our results show that serum lev-
els of all evaluated cytokines are significantly altered
in newly diagnosed B-ALL, reflecting activity of the
disease. Overexpression of cytokine receptors is obvi-
ous in active acute lymphoblastic leukemia (ALL), but
declines after chemotherapy with achievement of CR.

Several analyses in various cohorts of patients have
been made to evaluate prognostic information rising
from baseline cytokine levels [14, 15]. In our study,
we found statistically significant correlation between
BCR/ABL positivity and slL-2Ra levels at diagnosis.
BCR/ABL positivity belongs to negative prognostic
factors in ALL [16]. However, the outcome of these
patients has dramatically improved with the introduc-
tion of tyrosine kinase inhibitors (imatinib and other

Table 1. Serum levels of cytokine receptors and MMP-9 at diagnosis and
in complete remission of B-ALL
Cytokine receptors

and MMP At diagnosis CR
sIL-2Ra [ug/L] 1.33+£2.04 0.06 +0.08
sIL-6R [ug/L] 2.32£1.70 1.25+0.80
STNFR-1 [ug/L] 0.91 £0.43 0.43+0.21
STNFR-2 [ug/L] 0.95+0.82 0.37 £0.37
MMP-9 [ug/L] 25.36 + 25.04 50.60 + 34.34

Note: The difference between concentration at diagnosis and in CR was sig-
nificant for all studied cytokine receptors and MMP-9 (p < 0.001).

Table 2. Coefficients of correlation between cytokine receptors and
MMP-9 levels and prognostic factors at diagnosis of B-ALL

Cytokine receptors BCR/
and MMP Age WBC HRIF ABL LDH
sIL-2Ra 0.235 0.407 0.304 0.484 -0.033
sIL-6R 0.144 0.158 0.251 0.295 -0.186
STNFR-1 0.256 -0.012 0.058 -0.018 -0.311
STNFR-2 0.246 0.114 0.228 0.221 -0.276
MMP-9 0.176  0.225 0.123  0.200 -0.272

Notes: WBC — white blood cell count; LDH — serum lactate dehydrogenase;
HF IF — high risk immunophenotype.

Table 3. Coefficients of correlation between cytokine receptors and
MMP-9 levels and prognostic factors in CR of B-ALL

Cytokine receptors BCR/
and MMP Age WBC HRIF ABL LDH
sIL-2Ra 0.265 0.168 0.136 0.091  0.019
sIL-6R 0.194 0.061 0.219 0.128 0.041
STNFR-1 0.519 0.008 0.241 0.146 0.063
STNFR-2 0.493 0.085 0.343 0.305 0.023
MMP-9 0.177__-0.108 -0.025 0.008 0.305

Notes: WBC — white blood cell count; LDH — serum lactate dehydrogenase;
HF IF — high risk immunophenotype.

Table 4. Coefficients of correlation between cytokine receptors and
MMP-9 levels at diagnosis and response to first induction therapy and
survival in B-ALL

Cytokine receptors CR after 1¢
and MMP IND RFS 0$
sIL-2Ra 0.062 0.239 0.253
sIL-6R 0.161 0.086 0.149
STNFR-1 -0.153 -0.030 0.246
STNFR-2 -0.072 0.071 0.249
MMP-9 -0.034 0.107 0.171

Table 5. Coefficients of correlation between cytokine receptors and
MMP-9 levels in CR and response to first induction therapy and surviv-
alin B-ALL

Cytokine receptors CR after 1%
and MMP IND RFS 0§
sIL-2Ra -0.065 -0.150 -0.239
sIL-6R 0.091 0.017 -0.227
STNFR-1 -0.183 -0.142 0.040
STNFR-2 -0.006 -0.07 -0.015
MMP-9 0.116 -0.072 0.083

agents) [17]. So far, we did not find any significant
correlations with response to first induction therapy,
RFS or OS. Further studies with a larger spectrum
of cytokines and a longer follow-up will be needed.

We hope that further research in this field will bring
new findings and these markers would serve as inde-
pendent predictors of outcome or novel therapeutic
targetsin ALL.
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OLIHKA PIBHIB LUTOKIHOBUX PELLIEMTOPIB
Y CUPOBATLI AOPOC/INX XBOPUX HA
rOCTPY JIIM®DOBJIACTHY JIEAKEMIIO
3 NONEPEAHUKIB B-KJ1ITUH TATXHA
AcCoullALIf| 3 MTPOTHOCTUYHUMU GAKTOPAMMU
| BADKUBAHICTIO

SAM. Iopauex’?°, T. Kynca'?, 5. Banex', M. Sxa', M. Cmacep’,
J. €6aeu’?, II. 3ax’

! Biticvkosuii ynisepcumem, gakyivmem 8ilcbK080-MeQUUHUX HAYVK,
500 01 Ipadeys Kpanose, Hexis
2VYuieepcumemcoka aikapus ma Kapais ynisepcumem, mepanesmuune
giddinenns 1V (ecemamonoeis), 500 05 Ipadeys Kpanose, Yexia

Merta: OuiHnTK piBHI AeAKNUX LMTOKIHOBMX PELLenTOpIiB Yy CU-
poBaTui KPOBiI JOPOCAUX XBOPUX Ha roctpy niMgpobnacTHy
nerikemito 3 nonepegHukie B-knitunH (B-TJ1J1) Ta ix acoujauiio
3 BUSHAHUMM NPOTrHOCTUYHNMU pakTopamun, 6e3peunanBHOI0
BMxXMBaHicTio (BPB) Ta 3aranbHoto BrxxmBaHicTio (3B). Marte-
pianu Ta metogu: 3aranom y [OCiAXEHHS Oyno BKIOYEHO
42 nopocnux naujeHtn 3 B-IJ1, cepen akux 19 6ynu BCR/
ABL-no3uTtuBHUMMK. PiBHi pO34MHHOro peuentopa a gns IL-2
(slL-2Ra), po3uunHHoro peuentopa ans IL-6 (sIL-6R), po3unH-
Horo peuentopa ans TNF-a tuny | Ta Il (sSTNFR-1, sTNFR-2)
Ta MaTpuKcHOi MeTanonpoteiHa3n-9 (MMP-9) BusHaua-
N1 3a J0MNOMOrol TexHonorii 6inkoBux MikpoMatpuub nig,
Yac BCTAHOBJEHHS AiarHO3y Ta 3a nosHOI pewmicii (MP). Pe-
3ynbTaTin: Ha MOMEHT BCTaHOBNEHHS giarHoay B-TJ1JT mu Bu-
ABUN 3HAYHO BULL piBHi SIL-2Ra, sIL-6R, sTNFR-1, sSTNFR-2
Ta 3HA4YHO HwKYi piBHIi MMP-9 nopisHsHo 3 MP (p < 0,001
y Bcix Bunaakax). BCR/ABL-n031TUBHI nauieHT mann 6inbLu
BUCOKWI piBeHb SIL-2Ra HA MOMEHT BCTAHOBJIEHHS AiarHo3y
(r=0,484; p=0,014). He 6yno BusBNeHoO acouiaLii Mix piBHs-
MU JOCNIOXKYBAHUX LMTOKIHIB Y CMPOBaTLi KPOBi 1 OCATHEH-
Hsm [P nicna ogHoro umkny iHaykuiiHoi Tepanii, BPB a6o 3B.
BucHoBOK: PiBEHb yCix OCNIOKYBAHNX LNTOKIHIB Y CMPOBAT-
i KpoBi xBOpKx Ha B-IJ1J1 cyTTEBO 3MiHIOETbLCS, L0 Bigobpa-
>KA€ aKTUBHICTb 3axBOplOBaHHS. He Byno BUSABNEHO iCTOTHUX
KOpensuin 3 BignoBigAalo Ha nepLly iHAYKUiHY Tepanito, BPB
abo 3B. MNoTpibHi noganbLi AocniaXeHHs 3 Binbl TpUBaNUM
CNOCTEPEXEHHSM.

Knroyosi cnoBa: UNTOKIH, PO3YNHHUI PELLENTOP LIMTOKIHY, SIL-
2Ra, NporHos, BUXuBaHicTb, rocTpa NimdobnactHa nenkemis.



