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IMYHHI LUMTONEHIT Yy XBOPUX Ha XPOHIYHY
nimpoumtapHy nenkemiro (0cob6nmnBoOCTI
nepebiry, NnporHOCTUYHIi Mapkepmu)

Onbra Buroecbka!, Hatania KHuuw!, Map’aHa CimoHoBa?,
IBaH [A3icb!?, TeTaHa MNopoaucebkal, Onbra bolko?,
Slpocnaea Buroscbkat

! [lep>xaBHa ycTaHoBa «IHCTUTYT nato/iorii KpoBi Ta TpaHc@y -
3isiHoi meanymHn HAMH Ykpainn», M. JlbBiB, YKpaiHa

2 JIbBIBCbKUK HaLiOHa/IbHUM MEANYHWNI YHIBEDCUTET

imeHi fJaHuna anvybkoro, M. JIbBiB, YKpaiHa

Bctyn. IMyHHi unToneHii (IL)) € ogHMMM 3 nowmMpeHnx ycknaa-
HEHb MPW XPOHIiYHI niMdoumTapHin nernkemii (XJ1J1). OnucaHo
0CO6MBOCTI Pi3HUX IMYHHUX LUMTOMNEHIN Y nauieHTiB 3 XJ1/1 i 3Ha-
YEHHS OKpPEeMWUX MPOrHOCTUYHMX MapKepiB Yy iXxHbOMY nepebiry.

MeTtoaun pocnig>xeHHs. lig HawnM cnocrepexeHHaM nepebysa-
N0 62 XBOPUX Ha XPOHIiYHY NiMdouUNTapHY NTENKeMIto, YCKIaaHEeHY
iIMYHHUMUM LUMTONeHisMK, a came: y 30 XBOpUX crnocTepiranach aB-
TOiMyHHa remonitnyHa aHemis (AIlA), y 18 - imyHHa TpoMmboumn-
ToneHia (ITMN), y 10 - cnHapom diwep-IBeHca, y 3 — napuianbHa
YepBOHOK/ITMHHA annasisa (MYA) Ta B 1-i XxBOpoi - iMyHHa HENTpO-
neHia (IH).

KpiMm 3aranbHoro obcrexeHHs Ta nabopaTopHUX AOCNIAXKEHD,
NpoBOAMNN AOAATKOBI 06CTEXEHHS: iIMyHOMDEHOTUNYBAHHSA NiM-
dountiBe nepmdepnyHOi KpoBi, METOAOM MPOTOYHOI LMUTOMETPIl
(CD5; CD19; CD20; CD23; CD38; ZAP70), TecTt Kymbca, mone-
KYNSApHO-LUMTOreHeTUYHe AoCniaxXeHHsa niMdbouunTis nepndepmy-
HOT KpoBi MeTofoM FISH 3 BUKOpucTaHHAaM 30HAiIB TP 53 Ta ATM,
BM3HauyeHHs piBHa B,MT.

Pe3ynbtatn pocnig)XeHHs. 3'1C0BaHO, WO 3arajbHe BUXWU-
BaHHSA xBopux Ha XJ11, ycknagHeHy IL, 3anexuTb Big dopmu
IL. MepiaHa 3aranbHOro BUXKMBAHHSA Y XBOPUX 3 CUHAPOMOM ®i-
wep-IBeHca 6yna HankopoTwoto (75 micauis), gewo ninwe Bu-
XXMBAHHSA cnocTepiranocb y xeopux 3 AIlA (MeaiaHa 80 micauis),
HaMKpalle BMXMBAHHSA BusBMAOCb Yy xBopux ITM (MeaiaHa He
pocsarHyTa). Il yacTiwe BMHUKaNa Ha paHHiX cTagisgx xBopobu.
Pi3HMUi Yy 3aranbHOMY BWXWMBaHHI XBOPWUX 3 PaHHIM 4K MNi3HIM
ycknagHeHHam XJ1J1 Il He BusaBneHo.

I3 HecnpuaTnuBux Mapkepis nepebiry XJ1J1 3 IL| BapTo Bia3Ha-

UnTK HasBHICTb del 11g22.3. HecnpmaTnnMeBmMM NPOrHOCTUYHUM MapkepoM 6yB MO3UTUMBHUI TeCT
Kymbca, BMCcoKi piBHi ekcripecii ZAP 70, a TakoX BMCOKMI piBeHb B,MT.

Knro4oBi csoBa: xpoHiyHa nimdountapHa fienkeMis, iMyHHi LMToNeHii, ayToiMyHHa reMonitmyHa
aHeMisl, iMyHHa TpoMboumnToneHis, cmHapoM diwep-IBeHca, napuiasibHa YEPBOHOK/ITUHHA aHEMis.
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Introduction. Immune cytopenia (IC) is one of the major
complications in chronic lymphocytic leukemia (CLL). The paper
describes the peculiarities of different immune cytopenia in CLL
patients and the importance of individual prognostic markers in
the course of the disease.

Methods. We observed 62 patients with CLL complicated
by immune cytopenia. Among these patients 30 had
autoimmune hemolytic anemia (AIHA), 18 experienced immune
thrombocytopenia (ITP), 10 had Fisher-Evans syndrome (FES), 3
were diagnosed with partial red cell aplasia (PRCA), and immune
neutropenia (IN) was revealed in 1 patient.

In addition to general examination and laboratory studies,
the following examinations were performed: immunophe-
notyping of peripheral blood lymphocytes, flow cytometry
(CD5; CD19; CD20; CD23; CD38; ZAP70), Coombs test, a
molecular cytogenetic study of peripheral blood lymphocytes
using the FISH method with TP53 and ATM probes, the level
of B,-microglobulin.

Results. It was established that the overall survival of CLL
patients with IC depends on the form of the latter. The median
overall survival in patients with Fisher-Evans syndrome was the
shortest (75 months), slightly better survival was observed in
patients with AIHA (median 80 months), the best survival was
found in patients with ITP (median not reached).

Among unfavorable markers of CLL with IC, there is the presence

Original research: Clinical sciences

OPEN aACCESS

DOI 10.25040/ntsh2021.02.11

For correspondence: Department of
Hematology, State Institution “Institute
of Blood Pathology and Transfusion
Medicine NAMS of Ukraine”, 45 Generala
Chuprynky str., Lviv, Ukraine, 79044

E-mail: simonova.maryana.hem@gmail.com
Received: Sep, 22, 2021
Accepted: Nov, 11, 2021
Published online: Dec, 29, 2021
@ © Vygovska O.,
Knysh N., Simonova M.,
= Dzis 1., Horodyska T,
Boyko O., Vygovska Ya.,

2021
ORCID IDs
Vygovska O.:
https://orcid.org/0000-0002-9301-2160
Knysh N.:

https://orcid.org/0000-0002-1850-7083
Simonova M.:
https://orcid.org/0000-0003-4396-6457
Dzis I.:
https://orcid.org/0000-0002-5750-9276
Horodyska T.:
https://orcid.org/0000-0002-1758-1556
Boyko O.:
https://orcid.org/0000-0002-6429-9406
Vygovska Ya.:
https://orcid.org/0000-0003-1555-1828

Disclosures: the authors declared no con-
flict of interest.

Author Contributions:
All authors contributed equally to this proj-
ect and manuscript.

Ethical approval: commission on ethics
of SI “Institute of Blood Pathology and
Transfusion Medicine NAMS of Ukraine”,
protocol N2 08/05 dated August 30, 2021.

Funding: The study was conducted as part
of the scientific research program of the
Department of Hematology at the State
Institution “Institute of Blood Pathol-
ogy and Transfusion Medicine NAMS of
Ukraine” (Lviv, Ukraine) according to the
research topic “To establish the complex
of prognostic factors for course assess-
ment and stratification of therapeutic
tactics in patients with chronic lymphoid
leukemia” (code 01.16 NAMS, state reg-
istration number 0116U0001767); the
research program is funded from the
State Budget of Ukraine.

of del 11g22.3. Unfavorable prognostic markers were also the following: a positive Coombs test,
high levels of ZAP 70 expression, and high levels of B,-microglobulin.

Keywords: Chronic lymphocytic leukemia, immune cytopenia, autoimmune hemolytic anemia,
immune thrombocytopenia, Fisher-Evans syndrome, partial red cell aplasia.

119



Mpaui HTL MeanyHi Hayku
2021, Tom 65, N2 2 ISSN 2708-8634 (print)

Proc Shevchenko Sci Soc Med Sci  www.mspsss.org.ua
ISSN 2708-8642 (online) 2021, Vol. 65, 2

OpuriHanbHi 4OCAIAXEHHS: KNIHIYHI HayKWn

Immune cytopenia (IC) are one of the major
complications in chronic lymphocytic leukemia
(CLL) [1]. According to literature data, the fre-
quency of IC in CLL patients varies from 4.3%
to 9.7%. The most common complication of
CLL is autoimmune hemolytic anemia (AIHA),
which is observed in 5-10% of patients [2, 3 ].
Immune thrombocytopenia (ITP) is less com-
mon and is seen in 1-5% of the patients [2, 4].
Zent and Kay reported that Fisher-Evans syn-
drome (FES) is diagnosed in 55 - 66% of pa-
tients with IC [2]. Pure red cell aplasia (PRCA)
and immune neutropenia (IN) are among rare
immune complications [5].

Patients with anemia and thrombocytopenia are
diagnosed with III or IV Rai stages regardless of
the genesis of cytopenia. However, IC should be
distinguished from cytopenia, caused by bone
marrow insufficiency, because these conditions
require different therapeutic management.

We observed 62 patients with CLL complicated by
immune cytopenia, 37 of them were males aged
40-78 (median 63.5) and 25 females aged 42-
76 (median 65.6). The study was reviewed and
approved by the Ethics Commission (Committee
on Ethics and Deontology at the SI “Institute of
Blood Pathology and Transfusion Medicine of the
NAMS of Ukraine”) on August 30, 2021 (protocol
number 08/05). The Informed Consent form
was received from all study participants.

The diagnosis was established by performing
a clinic-laboratory examination in accordance
with  international criteria [6, 7, 8].
Immunophenotyping of lymphoid cells from
peripheral blood or bone marrow was performed
using the flow cytometry technique. The level
of B,-microglobulin was measured using the
ECLIA method (analyzer and test-systems
COBUS 600, Roche Diagnostics, Switzerland).
Molecular cytogenetic analysis of lymphocytes in
peripheral blood was done with FISH using TP53
and ATM probes. Diagnosis of CLL in all patients
was confirmed with immunophenotyping of
peripheral blood by the presence of CD 5+, CD
19+, CD 20+, CD 23+ population.

For AIHA diagnosis, the following criteria were
used: anemia with a hemoglobin level below
100 g/I, reticulocytosis, indirect bilirubinemia,
positive direct Coombs test, elevated LDH
level, retained erythroid lineage in the bone
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marrow. ITP was diagnosed according to such
criteria as a rapid decrease in platelets level
below 100 x 10°/L or 2-fold decrease from
baseline level, presence of megakaryocytes
in bone marrow, no hypersplenism and more
than 4-8 weeks after the last course of
chemotherapy. PRCA was revealed when the
following criteria were noticed: normochromic
anemia with a hemoglobin level below 100 g/I,
reticulocytopenia, erythroid lineage in bone
marrow < 1%, negative direct Coombs test,
normal level of hemoglobin and more than 4-8
weeks after the last course of chemotherapy.
Diagnosis of IN was established based on the
following parameters: continuous unexplained
granulocytopenia, decreased or absence of
granulocyte progenitors in the bone marrow.
For FES diagnosis, we used the following
criteria: anemia with a hemoglobin level below
100 g/I, reticulocytosis, indirect bilirubinemia,
positive direct Coombs test, elevated LDH level,
rapid decrease in platelets level below 100 x
10°/L, retained erythroid lineage and presence
of megakaryocytes in the bone marrow.

Obtained results were evaluated using
Statistical Analysis System and visualization
program “Statistica for Windows 6.0” (Statsoft,
USA). For describing parametric indicators,
descriptive statistics was used to determine
medians and quartiles. The overall survival
of patients was assessed using Kaplan-Mayer
curves, which were compared using Cox F-test,
the median survival was also determined.

Results

The most frequent form of immune cytopenia
in the group of observed patients was AIHA,
diagnosed in 30 of them (III Rai stage). ITP
was recorded less often, 18 patients suffered
from this complication (IV Rai stage), 10
patients had FES (IV Rai stage), 1 patient had
IN (II Rai stage), and PRCA developed in 3
patients (III Rai stage).

Table 1 shows the distribution of CLL patients
by sex and the form of IC. As can be seen from
the table, the most common form of IC was
AIHA, which was observed with equal frequency
among females and males. ITP and Fisher-
Evans syndrome were more common in men.

IC may complicate CLL at any time of disease
course, starting with the diagnosis. Time from
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Table

The distribution of CLL patients
by sex and the form of IC

Immune cytopenia Males | Females | All
Autoimmune hemolytic anemia 17 13 30
Immune thrombocytopenia 12 6 18
Fisher-Evans syndrome 7 3 10
Immune neutropenia 1 1
Partial red cell aplasia 1 2 3

CLL diagnosis to the development of IC is
presented in Table 2.

AIHA developed predominantly in males at the
early stage of the disease. Specifically, hemolysis
occurred in 6 patients at the onset of disease, in 7
males within a year from diagnosis and only in 4
patients, this complication was diagnosed on the
24th year from diagnosis or later. Among females,
only 2 CLL patients debuted with hemolysis. In
most cases, hemolysis developed on the 36th
month from the onset of disease or later.

ITP was the first sign of disease in 10 patients (8
males and 2 females). Hemorrhagic syndrome,
thrombocytopenia were the reason for examina-
tion of patients, which allowed to diagnose CLL

In 6 patients, Fisher-Evans syndrome occurred
in the early stage of disease, and in 4 patients,

Original research: Clinical sciences

on the 36th month from the disease onset or
later. PRCA was diagnosed in 2 females and one
male on the 1st, 34th and 43rd months from
CLL diagnosis. IN occurred on the 156th month
from disease onset in one female patient, who
was diagnosed with CLL at the age of 40.

Table 2

Time from diagnosis of chronic
lymphocytic leukemia to the
development of immune cytopenia

Time to Males Females
development of IC | ATHA | ITP | FES | AIHA | ITP | FES
Onset 6 8 2 2 2

Up to 12 months 7 1 4
Up to 24 months 1 1 1
Up to 36 months 1 2 1 2 1 1
Up to 48 months 1 1 1
Up to 60 months 1 1 4

> 60 months 1 3 2

Figure 1 shows the overall survival curves
for CLL patients depending on the time of IC
onset. As can be seen in the figure, the overall
survival of patients with CLL with early or late
complications of IC did not differ significantly.

Overall survival curves for CLL patients de-
pending on the type of IC are presented in
fig. 2. As can be seen from the figure, overall
survival was worse in patients with CLL com-

Hemolysis events
+ Censored
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Figure 1. Overall survival curves for CLL patients depending on the time of onset of IC
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Table 3
Parameters of peripheral blood in patients with CLL, complicated with immune cytopenias
Hemoglobin, | RBC, (x10%2/L) | WBC (x109/L) | YMPho~ | Platelets, o iiocytes, | Bilirubin,
Type of (r'/n) Median Median Median cytes, (%) (x10%n) (%o0) Median umol/L
comYFI)ication lower-u erl lower-u ,er lower-u ’er Median, Median, lower-u erl Median,
P uartﬁg uartﬁg uartirl’ep lower-upper | lower-upper uartﬁg lower-upper
q q q quartile quartile q quartile
AIHA 71 [55-88.5] | 2.35 [1.8-3.05] | 102 [31.5-189] | 83 [74.5-96] [195 [146-236]| 73,5 [52-113] | 44,5 [31-80]
ITP 119 [108-135]| 4.0 [3.8-4.0] | 46.5 [12-74] | 74 [66-81] | 20 [17-49] - -
F':;‘fg'rg‘rfgs 52 [49-86] | 1.7 [1.4-2.7] | 155 [181-225] | 95.5 [93-96] | 59 [14.5-82] | 29 [14-88] | 37 [16-46]

plicated by Fisher-Evans syndrome (median
OS - 75 months). Similar data were observed
in case of AIGA complication (median OS - 80
months). Better survival was found in patients
with ITP (median OS - not reached).

Two patients developed AIHA after the
administration of the COP (CVP) course. One
of them suffered from repeated hemolysis after
RFC therapy. Two more patients had AIHA and
one was diagnosed with Fisher-Evans syndrome
while taking chlorambucil. IC in other patients
was not associated with administered treatment.

Table 3 contains peripheral blood parameters in
patients with different types of immune cytopenia.

All patients experienced elevated white blood
cell count levels, lymphocytosis.

Patients with ITP had a lower WBC count than
in two other groups. RBC and hemoglobin were
within normal ranges. PLT level was markedly
decreased.

In case of AIHA, low hemoglobin and the RBC
level were revealed as well as reticulocytosis,
increased indirect bilirubin concentration and
normal PLT count.

Patients with Fisher-Evans syndrome had low
parameters of red blood and platelet count.

Twenty-one patients with AIHA had warm
antibodies (positive direct Coombs test), titer
from 1:8 to 1:2048. One female patient had a
high titer of cold antibodies (1:8000).

Positive Coombs test had also 4 patients with

Cumulative survival
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Figure 2. Overall survival curves for CLL patients depending on the type of IC
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ITP (titer 1:4 - 1:64) and 3 patients with
Fisher-Evans syndrome (titer 1:512).

The overall survival curve for CLL patients with
IC complications depending on Coombs test re-
sults is presented in fig.3. As it can be seen,
the median overall survival in patients with
positive Coombs test was 64 months and was
not reached in patients with a negative Coombs
test. Thereby, overall survival in patients with
positive Coombs test was significantly poorer
than in subjects with negative Coombs test.

FISH was performed in 23 patients with probes
to ATM genes (chromosome 11g22.3) and
TP53 (chromosome 17p13.1). The deletion of
chromosome 11g22.3 was revealed in 5 of 10
patients with AIHA in 11% - 100% of analyzed
cells. The remaining 5 patients had a deletion
of neither chromosome 11g22.3 nor 17p13.1.

In patients with ITP, the deletion of chromo-
some 11g22.3 was revealed in 3 of 5 exam-
ined patients in 16%-18% of analyzed cells.
Two of them also had a concomitant deletion
of chromosome 17p13.1 (in 15% and 19% of
analyzed cells). In the group of 6 patients with
Fisher-Evans syndrome, the deletion of chro-
mosome 11g22.3 was found in 2 of them in
14% and 44% of analyzed cells. The deletion
of chromosome 17p13.1 was not revealed in

Original research: Clinical sciences

these patients. No aberrations were found in
one patient with PRCA and one patient with IN.

Summing up, the deletion of chromosome
11g22.3 was revealed in 10 of 23 examined
CLL patients with IC (43.3%), i.e., significant-
ly more frequently than in CLL patients with-
out immune complications.

Figure 4 shows that the median overall surviv-
al in patients with the deletion of chromosome
11g22.3 was 60 months, and was not reached
in patients without this abnormality. Overall
survival of CLL patients with IC and the dele-
tion of chromosome 11g22.3 was poorer than
in patients without this aberration, but the dif-
ference was not statistically significant.

Other prognostic factors for CLL in patients
with immune complications were investigated
as well. Levels of B, microglobulin, CD 38 ex-
pression, ZAP 70 were detected.

Fig. 5 shows overall survival curves for CLL pa-
tients with IC depending on the level of B, mi-
croglobulin.

The median overall survival in patients with
the level of B, microglobulin above 2.0 mg/L
was 80 months and did not reach a lower level
of this protein.
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Figure 3. Overall survival curves in CLL patients with IC, depending on Coombs test results
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Figure 4. Overall survival curves for CLL patients with immune cytopenias depending on
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Figure 5. Overall survival curves for CLL patients with IC depending on the level of B, microglobulin

Overall survival in patients with the level of B,
microglobulin above 2.0 mg/L was markedly
shorter in comparison with the same in
subjects with a lower level.

Fig. 6 presents overall survival curves in CLL
patients with IC depending on the level of CD
38. No significant difference was revealed in

124

the overall survival of CLL patients with IC and
CD 38 expression above and below 20%.

Fig. 7 presents overall survival curves in
CLL patients with IC depending on ZAP70
expression. Median overall survival in CLL
patients with IC and ZAP70 expression above
20% was 60 months, and in patients with ZAP70
expression below 20%, it was not reached.
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Discussion

Among examined patients, the most common
immune complication of CLL was AIHA (30 pa-
tients), ITP was observed less often (18 pa-
tients), which corresponds to the literature
data. We found the occurrence of Fisher-Evans
syndrome only in 10 out of 62 patients, which
does not coincide with the data of C. Zent and
N. Kay, who diagnosed Fisher-Evans syndrome
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in 50-60% of all patients with IC [2]. A rare
complication was PRCA (3 patients) and IN (1
patient). Literature data regarding the effect
of IC on the life expectancy of CLL patients are
ambiguous. Thus, a large observational study
including 960 CLL patients revealed no differ-
ence in the overall survival when 70 patients
with IC were compared with the rest of the
patients without IC. Patients without AIHA,
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reportedly, have better survival rates in com-
parison with AIHA patients [9, 10].

According to other researchers, immune
cytopenia, in contrast to cytopenia due to bone
marrow insufficiency, have a better response to
treatment and do not significantly affect patients’
longevity [5, 11]. Our results indicate that the
overall survival of patients depends on the form
of IC. More specifically, the median overall
survival of patients with Fisher-Evans syndrome
was the shortest (75 months). Slightly better
overall survival rates were observed in patients
with AIHA (80 months). And the best overall
survival rates were observed in patients with
ITP (median was not reached).

According to the literature, the time of IC
occurrence has major importance. It is noted
that patients with the early onset of IC have
a shorter overall survival rate in comparison
with patients without IC. [5, 10]. However,
patients with advanced CLL stages with IC
have better survival rates than patients with
cytopenia due to insufficiency of bone marrow
hematopoiesis [12, 13]. Thus, according to
literature data, the median survival rate of
CLL patients complicated with ITP is 5.7 years,
while in patients with thrombocytopenia due to
insufficiency of bone marrow hematopoiesis,
this parameter reaches only 2.8 years [14].

Among examined patients, IC occurred more
often in the early stages of CLL, i.e., 32
CLL patients experienced this complication
during the first year of the diagnosis. When
comparing the overall survival curves of
patients with early and late onset of IC, no
significant difference was found.

Alkylating drugs are widely known to induce AIHA
in CLL patients [10]. Moreno et al. observed IC
in 5% of CLL patients treated with chlorambucil
[13]. According to other researchers, IC occurred
in 7.7% of patients receiving fludarabine as
monotherapy, in 2.8% of patients treated with
FC regimen and in 1% of patients after FCR
therapy [3, 15]. Cases of AIHA after treatment
with bendamustine and ibrutinib have also been
described [16, 17, 18, 19].

Among the examined patients, AIHA
was developed in 2 patients treated with
chlorambucil. Another patient was treated
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with chlorambucil for Fisher-Evans syndrome.
Acute hemolysis developed in 2 CLL patients
immediately after a cycle of CVP. In one of
them, hemolysis was eliminated by a course of
R-CHOP therapy, remission started. With the
disease progression (without hemolysis), the
patient was prescribed a course of RC, after
which acute hemolysis re-developed, which
was not treated. The patient died 34 months
after being diagnosed with CLL. In other
patients, the cause of IC was not identified.

Despite a significant number of studies, so far,
no prognostic markers have been established
according to which the development of IC in
a particular patient can be predicted. Some
publications report on the prognostic significance
of the Coombs test. A positive Coombs test was
found in 5.7 to 27.6% of patients with CLL and
was considered a poor prognostic marker, but a
positive Coombs test is not an accurate predictor
of AIGA, and its negative result does not
preclude future development of IC [10, 20, 21].
Other researchers do not report the prognostic
value of the Coombs test [22]. In a large study
including 378 patients with CLL, a positive
Coombs test was found in 14% of patients, but
AIGA developed in only 5% of them [21]. In
our studies, the Coombs test was performed
at the time of IC occurrence. Coombs test was
positive in 23 patients with AIGA (titer from 1:
8 to 1: 2048), i.e. hemolysis was caused by
warm antibodies. One patient had a high titer of
cold antibodies (1:8000). Coombs test was also
positive in 4 patients with ITP and 3 patients
with Fisher-Evans syndrome.

When comparing survival curves of patients
with positive and negative Coombs tests, it
was revealed that the overall survival length
of patients with negative Coombs test is sig-
nificantly longer, which indicates the prognos-
tic value of the Coombs test.

Studies of the prognostic value of other indica-
tors were conducted. Older age, male gender
correlated with the development of ITP [14].
It was reported that IC is more common in pa-
tients with unmutated IGHV status [23, 24]. It
is considered that a high level of B2-microglob-
ulin [24, 25], increased CD 38 [22, 25], high
ZAP70 [24, 26, 27, 28] may be antecedents of
IC. We studied the prognostic significance of
individual markers during the IC period. The
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level of B2-microglobulin, CD 38 expression,
ZAP70, genetic aberrations were determined.

The comparison of the overall survival of pa-
tients with CD38 + lymphocytes <20% and
patients with CD 38> 20% did not show a sig-
nificant difference. A significant distinction was
observed in patients with different expressions
of ZAP70. Thus, the median overall survival of
patients with ZAP70> 20% was 60 months. In
the group of patients with ZAP70 expression,
<20% of the median is not reached, which un-
derlines the prognostic value of ZAP70.

When comparing the curves of overall survival
of patients depending on the level of B2-micro-
globulin, the median overall survival of patients
with high B2-microglobulin was found to be 80
months, in patients with B2-microglobulin <2
mg/L, the median was not reached, i.e., survival
patients were feeling much better at the level of
B2-microglobulin > 2 mg/L.

It is known that genetic aberrations, in particu-
lar the deletion of 11g22.3 and 17p13.1, are an
important prognostic marker of CLL. Regarding
the immune complications of CLL, the increased
frequency of ITP was observed in patients with
the deletion of 11g22.3 [23]. According to our
results, the deletion of 11g22.3 was found in
10 of 23 examined patients (43.4%). In addi-
tion, two of them had a simultaneous 17p13.1
deletion, which according to the literature, is
observed in 1% of patients and is a poor prog-
nostic marker. Despite the small number of
studies, it can be concluded that the frequen-
cy of 11g22.3 deletion in CLL patients with IC
is significantly higher than in patients without
such complications. P. Greipp et al. (2013) de-
scribed prognostic markers in 2184 patients
with CLL, in particular, 17p13.1 was found in
7% of patients, 11g22.3 deletion - in 11% of
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patients, the association 17p13.1 deletion and
11g22.3 deletion in only 1% of patients [29].
The average life expectancy of this group of pa-
tients was the shortest (1.9 years), while with
17p13.1 deletion and 11g22.3 deletion, this pa-
rameter reached 3.1 and 4.8 years respectively.

When comparing survival curves of patients
with and without 11g22.3 deletion, it was
found that the overall survival of patients with
mentioned abnormality was shorter (median
60 months) compared with OS patients with-
out 11g22.3 deletion (median not reached).

Thus, it was found that the severity of the course
of CLL complicated by IC depends on the form
of cytopenia. Determination of prognostic mark-
ers (presence of 11g22.3 deletion, Coombs test,
ZAP-70 expression, B,-microglobulin level) al-
lows predicting the course of the disease.

A possible limitation of the study is that only
one-third of patients were examined using
molecular cytogenetic methods since they are
not reimbursed to patients. In conclusions: 1.
The overall survival of patients with CLL compli-
cated by IC depends on the form of cytopenia.
The shortest overall survival was observed in
patients with Fisher-Evans syndrome, the lon-
gest was revealed in patients with ITP. 2. There
was no difference in overall survival of patients
with CLL with early or late onset of immune cy-
topenia. 3. Unfavourable markers of CLL with
IC are a positive Coombs test, high expression
of ZAP-70 and a high level of B,- microglobu-
lin. 4. In patients with CLL complicated with IC,
deletion of chromosome 11g22.3 and simul-
taneous deletion of chromosome 11g22.3 and
chromosome 17p13.1 are more common than
in patients with CLL without IC. The presence of
11g22.3 deletion is an unfavorable prognostic
marker.
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