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1. Introduction

CLL is an indolent and incurable disease, but the
life expectancy of patients has increased dramatically in
the recent years due to the development of more accurate
diagnostics and novel therapeutics. Newer treatments such
as the Bruton’s tyrosine kinase inhibitor ibrutinib (IBR)
and the Bcl-2 inhibitor venetoclax (VEN) have emerged
and the use of these agents has dramatically increased the
life expectancy of patients with CLL. However, not all
patients respond equally to treatment and drug resistance
can occur even during treatment with ibrutinib or
venetoclax. Since, it is difficult to find the right treatment
for the right patient without predicting disease
progression, the search for novel prognostic or predictive
factors has recently become an increasingly attractive
topic in haematological research, especially in CLL.
Molecular biology methods have provided many potential
prognostic or predictive factors, but their detection can
sometimes be very time consuming and expensive, thus
there is still a need to find these kind of factors in CLL,
which can be detected in a less expensive and less time

consuming way. Therefore, we wanted to look for novel
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factors in our studies, focusing on the important role of

CD86, which is a very promising candidate.



2. Objectives

Against this background, we wanted to address the

following questions:

The prognostic value of the CD86 molecule in CLL

Is there any connection between CD86 expression

of CLL cells and disease outcome?

The influence of the venetoclax resistance on the

phenotype of CLL cells

Is there any connection between the venetoclax
treatment and the phenotype of CLL cells?

Is there any connection among the resistance
mechanisms of CLL cells and their

immunophenotype?

The effect of the ibrutinib and its resistance on the

phenotype of CLL cells

Is there any connection between the
microenvironment related surface markers of CLL
cells and the ibrutinib treatment?

Is there any correlation between the expression of

the microenvironment related surface markers on



the CLL cells and the presence of the BTK®%8!S

mutation of the CLL cells?



3. Methods

Patients’ Clinical Characteristics:

In our first study, we collected peripheral blood
(PB) samples from 49 patients with CLL. The female/male
ratio was 22/27 with a median age of 67 years (40-87).
Patients were divided into CD86"9" and CD86'°" groups
based on their CD86 levels measured by flow cytometry.
For the analysis of the time to treatment values, clinical
data were available for only 18 patients (7 from the
CD86'" group and 11 from the CD86M" group).

In our second study, we collected PB samples from
CLL patients who were treated with VEN monotherapy.
We enrolled 4 patients in our study (referred to as V1-V4).
The V1, V3, and V4 patients were MRD negative during
the study. Patients V2 did not achieve MRD negativity and
attended regular follow-up visits, and his samples were
analysed by flow cytometry on days 0, 180, 270, 360, and
450 of the treatment. Patient V2 lost his clinical response
to VEN at month 15 of treatment. A BM sample was
collected at this time. PB samples from patient V2 were

also used later when this patient was treated with ibrutinib.
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In our third study, PB samples were collected from
treatment-naive (Co) (n=10), ibrutinib-sensitive (IS) (n=7)
and clinically ibrutinib-resistant (IR) (n=11) CLL patients.
All patients treated with ibrutinib received the drug as a
single agent at a daily dose of 420 mg. Patients in the IS
cohort were treated with IBR for exactly one year, and PB
samples were collected after one year of IBR treatment.
All these patients were found to be negative for the
BTK®*81S mutation. Patients in the IR group were treated
with ibrutinib for at least 4 months (median 28.5 months,
range: 4-57 months) and the PB samples were collected
when they were considered to be clinicaly ibrutinib

resistant.

Measurement of the surface markers expression by flow

cytometry:

During our studies we determined the ROR1,
CD69. CD44, CD49d, CD184, CD40, CD5, CD45, CD27,
CD38, CD185, CD3, CD19, CD86, CD197 surface
expression by flow cytometry. And for the MRD
measurement the following panel was used: Syto40, CD5,
CD3, CD81, ROR1, CD79b, CD19, CD43 and CD20.



Apoptosis array:

In our second study, we performed an apoptosis
array using a human apoptosis antibody array Kit
containing 46 proteins ( i.e. XIAP, Bcl-2, Bcl-XL, BAD,
BAX etc.).

Molecular methods:

The presence of the Bcl-2P1%Y resistance mutation
in the venetoclax-resistant peripheral blood and bone
marrow samples of patient V2 and the BTK®*8!S resistance
mutation in the IS and IR samples was detected by high-
sensitivity digital droplet PCR (ddPCR).

Statistical analysis:

SigmaPlot 12.5 was used for plotting and statistical
analysis. Differences were considered statistically

significant at p<0.05.



4. Results

The results of our first study suggested that the
increased CD86 expression on CLL cells may lead to an
unfavourable disease outcome, as the high CD86 group
had a shorter time to treatment volume. However, our
result was not statistically significant, thus further
investigation is needed to draw a conclusion.

The results of our second study showed that CD86
expression in CLL cells is decreased by venetoclax
treatment, whereas it is increased in the presence of
venetoclax resistance associated with Bcl-2P%Y resistance
mutation. Our second study also showed that the levels of
the anti-apoptotic proteins Bcl-2 and XIAP were increased
in the resistant PB and BM samples compared to their levels
at the start of the venetoclax treatment. Furthermore, we
found a compartmental difference in the expression of these
markers, namely the expression of XIAP was elevated in
the resistant BM samples, whereas the expression of Bcl-2
was elevated in PB.

Our third study showed that the expression of CD27
and CD86 is reduced by ibrutinib treatment, and that the

expression of both markers increases in the presence of
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ibrutinib resistance. Furthermore, the expression of CD86
and CD27 was significantly higher in the IR cohort than in
the IS cohort. In addition, we found an association between
the ibrutinib resistance mutation (BTK®*S) and the
expression of CD86 and CD27 on CLL cells; namely, their
expression is increased in the presence of BTK®481S,

In conclusion, CD86 appears to be a suitable
predictive marker in CLL, as its increased expression may
predict potential treatment failure with ibrutinib and
venetoclax. Furthermore, measuring its expression during
ibrutinib or venetoclax treatment may be a surrogate
method to detect resistance in the absence of appropriate

molecular tests.
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5. Conclusions

As a conclusion, we can make the following new

statements:

1. The expression of CD86 is increased in the case of
venetoclax resistance.

2. There is connection between the increased Bcl-2
protein level and increased CD86 expression of the
venetoclax resistant CLL cells.

3. The expression of CD27 and CD86 is decreased due
to ibrutinib but both expressions are increased in the
case of ibrutinib resistance.

4. The expression of CD27 and CD86 is increased in case
of the occurring of BTK®*S resistance mutation in
CLL cells.

5. CD86 seems to be a suitable predictive marker of
ibrutinib and venetoclax treatment in CLL, since its
increased expression can foreshadow a potential
ibrutinib and venetoclax treatment failure. Moreover,
measuring its expression during ibrutinib or

venetoclax treatment can be a surrogate method of
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revealing the resistance in case of the lack of the

appropriate molecular tests.
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