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Вступ. Імунні цитопенії (ІЦ) є одними з поширених усклад-
нень при хронічній лімфоцитарній лейкемії (ХЛЛ). Описано 
особливості різних імунних цитопеній у пацієнтів з ХЛЛ і зна-
чення окремих прогностичних маркерів у їхньому перебігу.

Методи дослідження. Під нашим спостереженням перебува-
ло 62 хворих на хронічну лімфоцитарну лейкемію, ускладнену 
імунними цитопеніями, а саме: у 30 хворих спостерігалась ав-
тоімунна гемолітична анемія (АІГА), у 18 – імунна тромбоци-
топенія (ІТП), у 10 – синдром Фішер-Івенса, у 3  – парціальна 
червоноклітинна аплазія (ПЧА) та в 1-ї хворої - імунна нейтро-
пенія (ІН).

Крім загального обстеження та лабораторних досліджень, 
проводили додаткові обстеження: імунофенотипування лім-
фоцитів периферичної крові, методом проточної цитометрії 
(СD5; СD19; СD20; СD23; СD38; ZAP70), тест Кумбса, моле-
кулярно-цитогенетичне дослідження лімфоцитів периферич-
ної крові методом FISH з використанням зондів ТР 53 та АТМ, 
визначення рівня ß2МГ.

Результати дослідження. З’ясовано, що загальне вижи-
вання хворих на ХЛЛ, ускладнену ІЦ, залежить від форми 
ІЦ. Медіана загального виживання у хворих з синдромом Фі-
шер-Івенса була найкоротшою (75 місяців), дещо ліпше ви-
живання спостерігалось у хворих з АІГА (медіана 80 місяців), 
найкраще виживання виявилось у хворих ІТП (медіана не 
досягнута). ІЦ частіше виникала на ранніх стадіях хвороби. 
Різниці у загальному виживанні хворих з раннім чи пізнім 
ускладненням ХЛЛ ІЦ не виявлено. 

Із несприятливих маркерів перебігу ХЛЛ з ІЦ варто відзна-
чити наявність del 11q22.3. Несприятливим прогностичним маркером був позитивний тест 
Кумбса, високі рівні експресії ZAP 70, а також високий рівень ß2МГ. 

Ключові слова: хронічна лімфоцитарна лейкемія, імунні цитопенії, аутоімунна гемолітична 
анемія, імунна тромбоцитопенія, синдром Фішер-Івенса, парціальна червоноклітинна анемія.
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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 diff erent 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, fl ow 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 ß2-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 
of del 11q22.3. Unfavorable prognostic markers were also the following: a positive Coombs test, 
high levels of ZAP 70 expression, and high levels of ß2-microglobulin.

Keywords: Chronic lymphocytic leukemia, immune cytopenia, autoimmune hemolytic anemia, 
immune thrombocytopenia, Fisher-Evans syndrome, partial red cell aplasia.
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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 insuffi  ciency, because these conditions 
require diff erent 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 fl ow cytometry technique. The level 
of β2-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 confi rmed 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/l, reticulocytosis, indirect bilirubinemia, 
positive direct Coombs test, elevated LDH 
level, retained erythroid lineage in the bone 

marrow. ITP was diagnosed according to such 
criteria as a rapid decrease in platelets level 
below 100 x 109/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/l, 
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/l, reticulocytosis, indirect bilirubinemia, 
positive direct Coombs test, elevated LDH level, 
rapid decrease in platelets level below 100 x 
109/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 suff ered 
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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CLL diagnosis to the development of IC is 
presented in Table 2.

AIHA developed predominantly in males at the 
early stage of the disease. Specifi cally, 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 fi rst 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, 

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 

development of IC
Males Females

AIHA 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 fi gure, the overall 
survival of patients with CLL with early or late 
complications of IC did not diff er signifi cantly. 

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

Table 1

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 0 1 1
Partial red cell aplasia 1 2 3

Figure 1. Overall survival curves for CLL patients depending on the time of onset of IC
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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 suff ered 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 diff erent 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 

Table 3

Parameters of peripheral blood in patients with CLL, complicated with immune cytopenias

Type of 
compli cation

Hemoglobin, 
(ґ/л) Median, 
lower-upper 

quartile 

RBC, (×1012/L) 
Median, 

lower-upper 
quartile

WBC (×109/L) 
Median, 

lower-upper 
quartile

Lympho-
cytes, (%)  
Median, 

lower-upper 
quartile

Platelets, 
(×109/л)  
Median, 

lower-upper 
quartile

Reticulocytes, 
(‰) Median, 
lower-upper 

quartile

Bilirubin, 
umol/L
Median, 

lower-upper 
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] - -

Fisher-Evans 
syndrome 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]

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 fi g.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 signifi cantly poorer 
than in subjects with negative Coombs test. 

FISH was performed in 23 patients with probes 
to ATM genes (chromosome 11q22.3) and 
ТР53 (chromosome 17р13.1). The deletion of 
chromosome 11q22.3 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 11q22.3 nor 17р13.1. 

In patients with ITP, the deletion of chromo-
some 11q22.3 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 17р13.1 (in 15% and 19% of 
analyzed cells). In the group of 6 patients with 
Fisher-Evans syndrome, the deletion of chro-
mosome 11q22.3 was found in 2 of them in 
14% and 44% of analyzed cells. The deletion 
of chromosome 17р13.1 was not revealed in 

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

Summing up, the deletion of chromosome 
11q22.3 was revealed in 10 of 23 examined 
CLL patients with IC (43.3%), i.e., signifi cant-
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 
11q22.3 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 11q22.3 was poorer than 
in patients without this aberration, but the dif-
ference was not statistically signifi cant.

Other prognostic factors for CLL in patients 
with immune complications were investigated 
as well. Levels of β2 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 β2 mi-
croglobulin.

The median overall survival in patients with 
the level of β2 microglobulin above 2.0 mg/L 
was 80 months and did not reach a lower level 
of this protein. 

Figure 3. Overall survival curves in CLL patients with IC, depending on Coombs test results
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Overall survival in patients with the level of β2 
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 signifi cant diff erence was revealed in 

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. 

Figure 4. Overall survival curves for CLL patients with immune cytopenias depending on 
the presence of deletion 11q22.3

Figure 5. Overall survival curves for CLL patients with IC depending on the level of β2 microglobulin
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Figure 6. Overall survival curves for CLL patients with IC depending on the level of CD 38

Figure 7. Overall survival curves for CLL patients with IC depending on the level of ZAP70 expression

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 

in 50-60% of all patients with IC [2]. A rare 
complication was PRCA (3 patients) and IN (1 
patient). Literature data regarding the eff ect 
of IC on the life expectancy of CLL patients are 
ambiguous. Thus, a large observational study 
including 960 CLL patients revealed no diff er-
ence in the overall survival when 70 patients 
with IC were compared with the rest of the 
patients without IC.  Patients without AIHA, 



126

Праці НТШ Медичні науки
2021, Том 65, № 2   ISSN 2708-8634 (print)

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

Оригінальні дослідження: клінічні науки Original research: Clinical sciences

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 insuffi  ciency, have a better response to 
treatment and do not signifi cantly aff ect patients’ 
longevity [5, 11]. Our results indicate that the 
overall survival of patients depends on the form 
of IC. More specifi cally, 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 insuffi  ciency 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 
insuffi  ciency 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 fi rst year of the diagnosis. When 
comparing the overall survival curves of 
patients with early and late onset of IC, no 
signifi cant diff erence 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 fl udarabine 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 

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 identifi ed.

Despite a signifi cant 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 signifi cance 
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-
nifi cantly 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 β2-microglob-
ulin [24, 25], increased CD 38 [22, 25], high 
ZAP70 [24, 26, 27, 28] may be antecedents of 
IC. We studied the prognostic signifi cance of 
individual markers during the IC period. The 
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level of β2-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-
nifi cant diff erence. A signifi cant distinction was 
observed in patients with diff erent 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 β2-micro-
globulin, the median overall survival of patients 
with high β2-microglobulin was found to be 80 
months, in patients with β2-microglobulin <2 
mg/L, the median was not reached, i.e., survival 
patients were feeling much better at the level of 
β2-microglobulin > 2 mg/L.

It is known that genetic aberrations, in particu-
lar the deletion of 11q22.3 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 11q22.3 [23]. According to our 
results, the deletion of 11q22.3 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 11q22.3 deletion in CLL patients with IC 
is signifi cantly 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, 11q22.3 deletion – in 11% of 

patients, the association 17p13.1 deletion and 
11q22.3 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 11q22.3 deletion, this pa-
rameter reached 3.1 and 4.8 years respectively.

When comparing survival curves of patients 
with and without 11q22.3 deletion, it was 
found that the overall survival of patients with 
mentioned abnormality was shorter (median 
60 months) compared with OS patients with-
out 11q22.3 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 11q22.3 deletion, Coombs test, 
ZAP-70 expression, ß2-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 diff erence 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 ß2- microglobu-
lin. 4. In patients with CLL complicated with IC, 
deletion of chromosome 11q22.3 and simul-
taneous deletion of chromosome 11q22.3 and 
chromosome 17p13.1 are more common than 
in patients with CLL without IC. The presence of 
11q22.3 deletion is an unfavorable prognostic 
marker.

References

1. Zent CS. Diagnosis and management of complications of chronic lymphocytic leukaemia/small 
lymphocytic lymphoma. Acta Haematologica Polonica. 2019;  50 (3): 91-97. 

2. Zent CS, Kay NE. Autoimmune Complications in Chronic Lymphocytic Leukemia (CLL). Best Pract Res 
Clin Haematol. 2010; 23 (1): 47–59.

3. Hodgson K, Ferrer G, Pereira A, Moreno C, Montserrat E. Autoimmune cytopenia in chronic lymphocytic 
leukaemia: diagnosis and treatment. Br J Haematol. 2011; 154 (1): 14-22. 

4. Visco C, Ruggeri M, Evangelista ML, et al. Impact of immune thrombocytopenia on the clinical course of 
chronic lymphocytic leukemia. Blood. 2008; 111 (3): 1110-16.

5. Visco C, Novella E, Peotta E, Paolini R, Giaretta I, Rodeghier F. Autoimmune Hemolytic Anemia In Patients 
With Chronic Lymphocytic Leukemia Is Associated With IgVH Status. Haematologica. 2010; 95: 1230-1232.



128

Праці НТШ Медичні науки
2021, Том 65, № 2   ISSN 2708-8634 (print)

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

Оригінальні дослідження: клінічні науки Original research: Clinical sciences

6. Hallek M, Cheson BD, Catovsky D. et al. iwCLL guidelines for diagnosis, indications for treatment, re-
sponse assessment, and supportive management of CLL. Blood. 2018; 131 (25): 2745 – 2760. https://
doi.org/10.1182/blood-2017-09-806398.

7. Schuh A, Parry�Jones N, Appleby N. Guideline for the treatment of chronic lymphocytic leukaemia Brit-
ish Journal of Haematology. 2018; 182: 344–59.

8. Vitale C, Montalbano MC, Salvetti C, Boccellato E, Griggio V, Boccadoro M, Coscia M. Autoimmune Com-
plications in Chronic Lymphocytic Leukemia in the Era of Targeted Drugs. Cancers. 2020; 12 (2): 282. 
doi: 10.3390/cancers12020282.

9. Mauro FR, Foa R, Cerretti R, et al. Autoimmune hemolytic anemia in chronic lymphocytic leukemia: 
clinical, therapeutic, and prognostic features. Blood. 2000; 95: 2786–92. 

10. Dearden C, Wade R, Else M, et al. The prognostic signifi cance of a positive direct antiglobulin test in 
chronic lymphocytic leukemia: a benefi cial eff ect of the combination of fl udarabine and cyclophospha-
mide on the incidence of hemolytic anemia. Blood. 2008; 111 (4): 1820-26.

11. Zent CS, Ding W, Schwager SM, Reinalda MS, Hoyer JD, et al. The prognostic signifi cance of cytopenia in chronic 
lymphocytic leukaemia/small lymphocytic lymphoma. British Journal of Haematology. 2008; 141: 615–21. 

12. Vygovska YaI, Tsyapka OM., Karol YuS, et al. Prognostychne znachennya charakteru cytopenia u chvorych na 
chronichnu limphocytarnu leykemiyu. Ukrainskyy zhurnal; hematologii i transfuziologii. 2002; 6 (2): 5-11.

13. Moreno C, Hodgson K, Ferrer G, et al. Autoimmune cytopenia in chronic lymphocytic leukemia: preva-
lence, clinical associations, and prognostic signifi cance. Blood. 2010; 116 (23): 4771-76.

14. Gaman AM, Gaman MA Immune Thrombocytopenia in Chronic Lymphocytic Leukemia. Journal of Blood 
Disorders & Transfusion. 2014; 5: 198. 

15. Eichhorst B, Dreyling M, Robak T, Montserrat E, Hallek M. Chronic lymphocytic leukemia: ESMO Clinical 
Practice Guidelines for diagnosis, treatment and follow-up. Ann Oncol. 2011; 22 (6): 50-4. 

16. Haddad H, Mohammad F, Dai Q. Bendamustine-induced immune hemolytic anemia in a chronic lym-
phocytic leukemia patient: A case report and review of the literature. Hematol. Oncol. Stem. Cell. Ther. 
2014; 7 (4): 162-4. 

17. Rider T, Grace R, Newman J. Autoimmune haemolytic anaemia occurring during ibrutinib therapy for 
chronic lymphocytic leukaemia. British Journal of Haematology. 2016; 173 (2): 326-7.

18. Byrd JC, Furman RR, Coutre SE. Three-year follow-up of treatment-naive and previously treated patients 
with CLL and SLL receiving single-agent ibrutinib. Blood. 2015; 125 (16): 2497-2506. PubMed|https://
doi.org/10.1182/blood-2014-10-606038|

19. Quinquenel A, Willekens C, Dupuis J, Royer B, Ysebaert L, De Guibert S, Michallet AS, Feugier P, Guieze 
R, Levy V, Delmer A. Bendamustine and rituximab combination in the management of chronic lym-
phocytic leukemia-associated autoimmune hemolytic anemia: a multicentric retrospective study of the 
French CLL intergroup (GCFLLC/MW and GOELAMS). Am J Hematol. 2015; 90 (3): 204-7. doi: 10.1002/
ajh.23909. Epub 2015 Jan 16.

20. Xu W, Li JY, Miao KR, et al. The negative prognostic signifi cance of positive direct antiglobulin test 
in Chinese patients with chronic lymphocytic leukemia. Leuk Lymphoma. 2009; 50 (9): 1482-7. doi: 
10.1080/10428190903111930. 

21. Van Dyke DL, Werner L, Rassenti LZ, et al. The Dohner fl uorescence in situ hybridization prognostic 
classifi cation of chronic lymphocytic leukaemia (CLL): the CLL Research Consortium experience. Br J 
Haematol. 2016; 173 (1): 105-13. doi: 10.1111/bjh.13933. 

22. Wołowiec D. Powikłania infekcyjne i autoimmunologiczne w przewlekłej białaczce limfocytowej. Acta 
Haematologica Polonica. 2013; 44 (3): 188-95.

23. Visco C, Maura F, Tuana G, et al. Immune Thrombocytopenia in Patients with Chronic Lymphocytic Leu-
kemia Is Associated with Stereotyped B-cell Receptors. Clin Cancer Res. 2012; 18 (7); 1870-78.

24. D’Arena G, Guariglia R, La Rocca F, Trino S, et al. Autoimmune Cytopenias in Chronic Lymphocytic Leu-
kemia. Clinical and Developmental Immunology. 2013; Article ID 730131.

25. Borthakur G, O’Brien S, Wierda WG, Thomas DA, et al.  Immune anaemias in patients with chronic 
lymphocytic leukaemia treated with fl udarabine, cyclophosphamide and rituximab – incidence and pre-
dictors. British Journal of Haematology. 2007; 136: 800–5.

26. Zanotti R, Frattini F, Ghia P, et al. ZAP-70 expression is associated with increased risk of autoimmune 
cytopenias in CLL patients. American Journal of Hematology. 2010; 85 (7): 494–8.

27. Hodgson K, Ferrer G, Montserrat E, Moreno C. Chronic lymphocytic leukemia and autoimmunity: a sys-
tematic review. Haematologica. 2011; 96 (5): 752-61.

28. Tandra P, Krishnamurthy J, Bhatt VR, et al. Autoimmune Cytopenias in Chronic Lymphocytic Leukemia, 
Facts and Myths. Meditter J Hematol Infect Dis. 2013; 5 (1): e2013068. DOI 10.4084/MJHID.2013.068.

29. Greipp PT, Smoley SA, Viswanatha DS, et al. Patients with chronic lymphocytic leukaemia and clonal 
deletion of both 17p13.1 and 11q22.3 have a very poor prognosis. Br. J. Haematol. 2013; 163 (3): 326-
33. doi: 10.1111/bjh.12534.



129


