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Abstract

Objective/Background: The impact of autoimmune cytopenias (AICs) on the chronic lympho-
cytic leukemia (CLL) clinical course and its prognostic significance remain a matter of contro-
versial debate. This could be due to exclusion of patients with cytopenia from most clinical
trials for this particular complication and the lack of standard diagnostic criteria and treatment
approaches. We herein evaluate the prevalence and the prognostic significance of AICs among
patients with CLL.
Methods: This is an observational retrospective study. Data on 101 patients with CLL were
derived from the Oncology Center, Mansoura University, Egypt, database, which contains infor-
mation on demographic and clinical characteristics at diagnosis and follow-up records.
Results: The prevalence of immune cytopenias was 11.9% among patients studied. Autoim-
mune hemolytic anemia was the most common autoimmune form in patients with cytopenia
due to pure immune etiology (C immune group) with a prevalence of 6.9%. Patients with AICs
and those in the C immune subgroup presented with more unfavorable parameters. Besides,
patients with AICs showed lesser response to treatment and on restaging after initial treat-
ment, significantly more patients without AICs moved to a more favorable stage. However,
no parallel significant difference in the overall survival was found between patients without
AICs and those with AICs or with immune and combined or infiltrative cytopenia.
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Conclusion: We have shown a prevalence of 11.8% for AIC among our CLL patients. AIC was
associated with unsatisfactory normalization of the hematological parameters even with ther-
apy and lower number of patients with CLL downstaging in comparison with patients without
AIC. These results suggest that AIC is a fingerprint of a biologically more aggressive disease even
if no significant impact on overall survival was found.

� 2019 King Faisal Specialist Hospital & Research Centre. Published by Elsevier Ltd. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-

nd/4.0/).
Introduction

Chronic lymphocytic leukemia (CLL) is characterized by a
marked clinical heterogeneity, ranging from years of stable
disease to rapidly progressive disease [1]. Many staging sys-
tems and prognostic parameters are available to address the
severity of disease and its outcome. Autoimmune cytopenia
(AIC) has been reported since 1960s as a common complica-
tion of CLL [2]. AIC can occur in many clinical forms:
autoimmune hemolytic anemia (AIHA), immune thrombocy-
topenia (ITP), Evan syndrome, pure red cell aplasia (PRCA),
and autoimmune granulocytopenia [AIG] [3]. However, the
overview of CLL-associated cytopenia as a prognostic factor
has changed over the years [4]. The old staging systems,
namely, the Rai and the Binet systems, considered cytope-
nias (irrespective to their etiology) to be associated with
an advanced disease stage yielding poor prognosis [5,6].

By contrast, the new guidelines of National Cancer
Institute-International Workshop on Chronic Lymphocytic
Leukemia (NCI-IWCLL) have respected the etiology of the
cytopenia in defining the signs of advanced disease and in
allocation of the treatment indications. They considered
the cytopenia due to bone marrow (BM) infiltration and
the refractory immune cytopenia as indications for
chemotherapy. The other correctable causes of cytopenia
such as iron, vitamin B12, and folate deficiency and simple
AIC responding to treatment are not associated with poor
prognosis [7]. AIC may be an expression of CLL aggressive-
ness. A strong association has been observed between AIC
and various adverse clinical, laboratory, or biological prog-
nostic features, such as older age, advanced stage, high
white cell count, short lymphocyte doubling time, increased
serum b2-microglobulin (B2M) levels, CD38, and ZAP-70 pos-
itivity [8].

The aim of this study was to assess the prevalence and
the prognostic impact of AICs in a sample of patients with
CLL who attended the Hematology Unit, Mansoura Univer-
sity, Egypt.

Patients and methods

Study design and sample size

This is an observational retrospective study that was
approved by the Institutional Review Board of the Faculty
of Medicine, Mansoura University, Egypt. It was conducted
on 101 patients with CLL who attended the Hematology Unit
of the Oncology Center, Mansoura University (OCMU), Egypt,
between January 2013 and June 2016. All data were derived
from the OCMU database, which contains information on
demographic and clinical characteristics at diagnosis and
follow-up records.

Methods

The enrolled patients were sequentially diagnosed and var-
ious data were collected and recorded. Immunophenotyping
using a complete panel of markers (CD2, CD5, CD19, CD22,
CD23, CD79b, sIgM, FMC7) was used to confirm diagnosis of
CLL based on the scoring system (score should be � 3/5) [9].
CD38 and ZAP-70 were tested for their prognostic value.
CD38 expression by peripheral blood CLL cells was assessed
by immunofluorescence with anti-CD5-fluorescein isothio-
cyanate, anti-CD19-phycoerythrin (PE), and anti-CD38-PE-
Cy5 using appropriate isotype-matched controls. ZAP-70
protein was analyzed on cells isolated from the peripheral
blood of patients with CLL by flow cytometric assessment
as previously described [10]. After gating the lymphocyte
population according to CD45/SSC characteristics, the
CD5+/19+ cells were gated. The isotype control was used
to set the cutoff for the ZAP-70-negative region. Results
were expressed as a percentage of CD5+/19+ cells, with
results �20% considered positive. BM aspiration and BM
biopsy were performed to assess BM cellularity and percent-
age and pattern of BM infiltration by small lymphocytes.
Direct antiglobin test (DAT) was performed at presentation
and repeated when the patients with negative DAT pre-
sented with hemolytic anemia during the course of the dis-
ease or after chemotherapy.

Diagnostic criteria

CLL diagnosis was made according to NCI-IWCLL guidelines
[7]. The diagnosis of AIHA was based on the presence of
an unexplained hemoglobin (HB) level � 10 g/dL or hemat-
ocrit � 30%, positive DAT for either immunoglobulin G or
C3, and the presence of �1 of the indirect markers of
hemolysis (high reticulocyte count, low serum haptoglobin
levels, increased serum lactate dehydrogenase [LDH], and
increased indirect bilirubin levels). For patients in whom
DAT was negative, the diagnosis of AIHA was made if �2
of the indirect signs of hemolysis were present. ITP was
diagnosed when there is sudden and/or unexplained fall in
platelet count to �100 � 109/L and the presence of �2 of
the following: evidence of normal BM function (normal or
increased megakaryocytes in BM), no splenomegaly, and
no chemotherapy within the last month from study entry
[8].
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Classification of the patients

The patients were classified according to the Binet system
to include five patients in Stage A, 37 patients in Stage B,
and 59 patients in Stage C. Clinical and laboratory data of
the enrolled patients were further recollected after initial
therapy to re-evaluate their response to treatment.

Treatment strategy

The enrolled patients received different treatment
approaches that were tailored for each according to the
treatment indications, stage, and their comorbidities.
These approaches were as follows: no treatment (watch
and wait approach when there is no indication for treat-
ment); steroids only (applied to patients with immune
cytopenias associated with quiescent CLL); and chemother-
apy only with fludarabine-based regimen plus rituximab or
steroids plus chemotherapy, which was indicated for
patients with progressive disease aged less than 65 years
without significant comorbidities. The NCI-IWCLL criteria
were used to define response to treatment [11].

Statistical analysis

All statistical analysis of data was performed using the Sta-
tistical Package for Social Science program (SPSS version 20;
SPSS Inc., Chicago, IL, USA). Kolmogorov–Smirnov test was
performed to test the normality of data distribution. Quali-
tative data were presented as frequency and percentage.
Chi-square or Fisher exact tests were used to compare
groups. Quantitative data were presented as mean, stan-
dard deviation, median, and range. For comparison between
two groups, Student t test and Mann–Whitney test (for non-
parametric data) were used. For comparison between more
than two groups, analysis of variance and Kruskal–Wallis
test (for nonparametric data) were used. Kaplan–Meier test
was used for survival analysis and the statistical significance
of differences among curves was determined by the log-rank
test. All p values less than .05 were considered statistically
significant.

Results

Prevalence and types of AICs among the study
group

The study was conducted on 101 patients with CLL. A total
of 59 patients (58.4%) presented with cytopenias (Stage C)
at diagnosis. Cytopenias due to pure immune etiology (C
immune) were found in 12 patients (11.9%), whereas
cytopenias due to BM infiltration (C infiltrative) were found
in 28 patients (27.7%). Combined immune and infiltrative
etiologies (C combined) were found in 19 patients (18.8%).
Among the 31 patients with cytopenias related to an
immune etiology, AIHA was diagnosed in 20 (19.8%), ITP in
three (3%), and Evan syndrome in eight (7.9%). AIHA, ITP,
and Evan syndrome were reported in seven, three, and
two patients in the C immune subgroup, respectively,
whereas only AIHA and Evan syndrome were found in 13
patients (68.4%) and six patients (31.6%) in the C combined
subgroup, respectively (Table 1).

Patient’s demographic characteristics in both AIC
and no AIC groups at the time of diagnosis

Characteristics of study patients are presented in Table 2. A
total of 52 male (74.3%) and 18 female (25.7%) patients
were without AIC, whereas 17 male (54.8%) and 14 female
(45.2%) patients were with AIC. Patients with AIC presented
with insignificantly higher TLC and ALC, but with signifi-
cantly lower HB levels (p < .001) and platelet counts
(p = .02). Those without AIC showed significantly lower
LDH concentration and lower serum B2M level with p values
of .001 and .04, respectively. The percentage of patients
with positive CD38 and ZAP-70 expression were significantly
higher in those with AIC. CD38 was tested in only 61
patients, with positive results reported in 23. ZAP-70 was
tested in only 60 patients, with positive results reported
in 33. In patients without AIC, 27% and 44.4% had positive
CD38 and ZAP-70, respectively, whereas in those with AIC
54.2% and 70.8% presented with positive results (p = .03
and .04, respectively). Patients with AIC showed signifi-
cantly less CLL BM infiltration compared with patients with-
out AIC (19 patients; 61.3%; p < .001) with a significant
lower median infiltration percentage of 65 (range, 10–95;
p = .01). A significantly higher percentage of patients with-
out AIC (64.3%) had diffuse infiltration pattern of the BM
compared with 38.7% of patients with AIC (p = .017).

Laboratory data of patients with AIC versus patients
without AIC and their outcome after initial therapy

A total of 83 patients were evaluated after initial treatment
(25 patients with AIC and 58 patients without AIC). Patients
with CLL without AIC had a significant decrease in TLC and
ALC (p � .001), a significantly lower frequency of BM infil-
tration (p = .002), and a significant increase in HB concen-
tration (p = .001). Patients with AIC had a significant
decrease in TLC and ALC (p = .006 and .009, respectively).
On comparing the responses of both groups, patients with-
out AIC showed significantly lower TLC and ALC and signifi-
cantly higher HB concentration when compared to those
with AIC after initial treatment (p = .006, .005, and .01,
respectively).

Response to initial treatment showed 26 patients (37.1%)
without AIC having complete response (CR) and five patients
(7.2%) experiencing partial response (PR). Ten patients with
AIC (32.3%) showed CR and two (6.5%) showed PR. This dif-
ference was insignificant. Similarly, no significant differ-
ence was found in patients who showed stationary or
progressive disease between the two groups.

All patients were restaged at the end of initial therapy. A
total of 31 patients (44.3%) without AIC improved, 17
(24.3%) had stable disease, and 10 (14.3%) experienced pro-
gressive disease. Twenty-nine patients (41.4%) were in
Stage A, 15 (21.4%) in Stage B, and 14 (20%) remained in
Stage C. Therefore, 24 patients improved to Stage A from
Stages B and C and seven patients improved to Stage B from
Stage C. Among patients with AIC, 12 (35.5%) improved,
nine (29%) remained stationary, and four (12.9%) experi-



Table 1 Prevalence and types of AIC among the study
group.

Parameters N %

Total number 101 100
Presence of cytopenia
No cytopenia (Stage A + B) 42 (5 + 37) 41.6
Cytopenia (Stage C) 59 58.4

Type of cytopenia
Infiltration (C infiltrative) 28 27.7
Immune (C immune) 12 11.9
Combined (C combined) 19 18.8

Types of immune cytopenia (N = 31)
AIHA 20 19.8
ITP 3 3
Evan 8 7.9
PRCA 0 0
AIG 0 0

C immune (N = 12)
AIHA 7 58.4
ITP 3 25
Evan 2 16.7

C combined (N = 19)
AIHA 13 68.4
ITP 0 0
Evan 6 31.6

Note. AIC = autoimmune cytopenia; AIG = autoimmune granulo-
cytopenia; AIHA = autoimmune hemolytic anemia; ITP = immune
thrombocytopenia; PRCA = pure red cell aplasia.
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enced a progressive disease. On restaging, two patients
(6.5%) improved to Stage A, 10 patients (32.3%) improved
to Stage B, and 13 patients (41.9%) remained in Stage C.
Upon comparing both groups, a significantly higher number
of patients without AIC improved to Stage A (p < .001).

Demographic characteristics and laboratory data of
Stage C patients during diagnosis

The subgroups of Stage C comprised: C infiltrative (28
cases), C immune (12 cases), and C combined (19 cases)
(Table 3). The immune subgroup showed less TLC, ALC, HB
level, and platelets count than the infiltrative subgroup.
However, it showed higher LDH, serum B2M, and a higher
percentage of cases expressing positive CD38 than the infil-
trative subgroup. The combined subgroup showed signifi-
cantly higher TLC, ALC, LDH, and serum B2M (p = .04, .05,
.001, .019, respectively). Furthermore, the percentage of
patients expressing positive CD38 and ZAP-70 were higher
in the combined group (although not significant). Hypercel-
lular BM was more frequent in the infiltrative and combined
subgroups when compared with the immune subgroup
(p = .013). The diffuse pattern of infiltration was signifi-
cantly higher in the C infiltrative than in the combined sub-
group (p < .001).
Laboratory findings of stage C patients and their
course after initial therapy

After initial treatment, the C infiltrative subgroup showed a
significant decrease in TLC and ALC (p = .003 and .004,
respectively) as well as a significant increase in the HB level
(Table 4). The combined subgroup showed a significant
decrease in TLC and ALC (p = .03 and .04, respectively),
whereas the immune subgroup did not show any significant
improvement. On comparing these results among the three
subgroups, no significant differences were found. Response
rates after initial treatment were not significantly different
among the three subgroups.

On restaging, the infiltrative group included 14 patients
who improved (50%; 7 patients to Stage A and 7 patients
to Stage B), the immune group had three (25%; to Stage
B), and the combined group had nine (47.3%; 2 patients to
Stage A and 7 patients to Stage B). The infiltrative subgroup
showed the highest percentage of improved patients
(although not significant).

Overall survival and progression-free survival of
patients with AIC versus without AIC

The mean overall survival (OS) of all patients was
45.4 months with 95% confidence interval (CI) of 39.8–
50.9. The mean OS of patients without AIC was
48.49 months with 95% CI of 41.5–55.5, whereas for
patients with AIC this was 37.1 months with 95% CI of
28.9–45.2. However, no significant difference in OS was
found between studied groups (p = .097; Fig. 1). Similarly,
no significant progression-free survival (PFS) difference
was seen between the two groups with mean PFS of
36.9 months (95% CI 40.1–50.5) for patients without AICs
versus 34.7 months (95% CI 27.9–43.2) for patients with
AICs (p = .12).

OS of the stage C patients

The mean OS was 40.7 months with 95% CI of 32.5–49 for
the infiltrative subgroups, 34.3 months with 95% CI of
21.1–47.5 for the immune subgroup, and 38 months with
95% CI of 28.5–48.9 for the combined subgroups. No signif-
icant OS differences were found between the different sub-
groups (p = .709) (Fig. 2).

Discussion

CLL is a disease characterized by marked clinical hetero-
geneity with a wide range of possible complications that
are related mainly to cellular and immune dysfunction. This
immune dysfunction is manifested mainly as AICs [12]. AIHA
occurs in 10–25% of cases. ITP, Evan syndrome, and PRCA
are less common [13]. Several other autoimmune disorders
have been observed to accompany CLL [14,15]. To our
knowledge, there are no population-based studies about
the prevalence of autoimmune complications in CLL in our
country. Among our CLL sample, the prevalence of immune
cytopenia was 11.9%. AIHA was the most common autoim-
mune form encountered in the C immune group with a



Table 2 Patients characteristics and the laboratory data of patients without AIC versus with AIC at time of diagnosis.

Parameters All patients, N (%) Without AIC, N (%) With AIC, N (%) p

101 (100) 70 (69.3) 31 (30.7)
Sex
Male 69 (68.3) 52 (74.3) 17 (54.8) .053
Female 32 (31.7) 18 (25.7) 14 (45.2) .053

Age (y)
Mean ± SD 60.9 ± 9.9 59.8 ± 9.9 61 ± 9.9 .580

CBC, median (range)
TLC (�109/L) 75 (13.7–475) 56.5 (11.4–450) 65 (10–475) .215
ALC (�109/L) 55 (6.3–425) 48.5 (6.5–425) 58 (6.3–300) .331
HB (g/dL) 10 (4.4–16.4) 11 (4.4–16.4) 8.5 (4.9–14.5) <.001
Platelets (�109/L) 129 (5–583) 138 (26–583) 111 (5–283) .023

Chemistry, median (range)
LDH (U/L) 420 (217–1954) 395 (217–1680) 630 (327–1954) .001
b2-Microglobulin (lg/dL) 415 (50–2745) 355 (50–2745) 810 (120–2717) .04

Biological prognostic markers
Positive CD38 (23/61) 10/37 (27) 13/24 (54.2) .033
Positive ZAP-70 (33/60) 16/36 (44.4) 17/24 (70.8) .044

BM cellularity
Normocellular 15 (14.9) 9 (12.9) 6 (19.4) .545
Hypercellular 86 (85.1) 61 (87.1) 25 (80.6)

BM infiltration
Free 3 (4.3) 12 (38.7) <.001
Infiltrated 67 (95.7) 19 (61.3)

Pattern of infiltration
Focal 13 (12.9) 11 (15.7) 2 (6.5) >.99
Diffuse 57 (56.4) 45 (64.3) 12 (38.7) .017
Interstitial 16 (15.8) 11 (15.7) 5 (16.1) >.99

Infiltration %, median (range) 75 (10–95) 75 (15–95) 65 (10–95) .016

Note. ALC = absolute lymphocyte count; BM = bone marrow; CBC = complete blood count; HB = hemoglobin; LDH = lactate dehydrogenase;
SD = standard deviation; TLC = total leukocyte count.
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prevalence of 6.9%. Most studies concluded a prevalence
range of 5–10% [15–17]. This wide range of prevalence
was attributed to the lack of strict diagnostic criteria that
hinder performing an accurate diagnosis. While AIHA is rel-
atively easy to diagnose, CLL-associated ITP, PRCA, and AIG
require more attention, as concomitant lymphocyte infiltra-
tion may cause an error in diagnosis. For this reason, ITP,
PRCA, and AIG in patients with CLL are probably underesti-
mated [17].

The impact of AIC on the CLL clinical course and its prog-
nostic significance remain a matter of controversial debate.
This could be due to exclusion of cytopenic patients from
most clinical trials for this particular complication and the
lack of standard diagnostic criteria and treatment
approaches [18].

To assess the possible impact of AIC on the CLL out-
comes, we compared patients without immune cytopenias
with patients having cytopenias due to an immune etiology.
Patients with AIC presented with more unfavorable parame-
ters such as higher TLC and ALC (although not statistically
significant) and significantly lower HB concentration and
platelets counts. Moreover, significantly higher LDH, serum
B2M, and percentage of cases with positive CD38 and ZAP-70
expression were observed in this group when compared with
those without AIC. Similarly, Moreno et al. [8] and Shvidel
et al. [16] concluded that AIC was associated with high
blood lymphocyte count and unfavorable biomarkers,
including increased LDH and B2M serum levels and high
expression of CD38 or ZAP-70 in their studies.

For more clarification of the actual impact of pure
immune cytopenia on the CLL presentation and course, we
compared C infiltrative patients, C immune, and C com-
bined patients. The C immune subgroup showed apparent
higher LDH, B2M, and higher percentage of cases expressing
positive CD38 than the infiltrative group, which is consistent
with Duek et al. [13] who found a strong association
between immune cytopenia and high levels of B2M and high
CD38. In addition, Moreno et al. [8] reported a correlation
of AIC with the high levels of CD38, ZAP-70, and B2M. Not
surprisingly, the combined group was found to have the
highest values with regard to TLC, ALC, LDH, B2M, and per-
centage of cases expressing positive CD38 and ZAP-70.



Table 3 Demographic and the laboratory data of stage C Patients at time of diagnosis.

Parameter Stage C infiltrative
(N = 28), n (%)

Stage C immune
(N = 12), n (%)

Stage C combined
(N = 19), n (%)

p

Sex
Male 19 (67.9) 8 (66.7) 10 (52.6) .580
Female 9 (32.1) 4 (33.3) 9 (47.4) .580

Age (y), mean ± SD 62.2 ± 9.6 65.2 ± 8.1 58.4 ± 10.2 .148

CBC, median (range)
TLC (�109/L) 60 (9.7–445) 42 (10–160) 110 (15–475) .04
ALC (�109/L) 53 (5.8–227) 35 (6.3–145) 83 (11–300) .05
HB (g/dL) 9 (4.4–14.5) 7 (5–11) 8.5 (4.9–14.5) .05
Platelets (�109/L): 90 (26–583) 73 (5–170) 116 (6–283) .15

Chemistry, median (range)
LDH (U/L) 402.5 (217–1680) 605 (380–1906) 630 (327–1954) .001
b2-Microglobulin (lg/dL) 312.5 (150–1765) 310 (120–710) 1900 (180–2717) .019

Biologic prognostic markers, N (%)
Positive CD38 (19/43) 6/19 (31.6) 2/6 (33.3) 11/18 (61.1) .19
Positive ZAP-70 (33/60) 10/18 (55.6) 3/6 (50) 14/18 (77.8) .36

BM cellularity
Normocellular 2 (7.1) 5 (41.7) 1 (5.3) .113
Hypercellular 26 (92.9) 7 (58.3) 18 (94.7) .013

BM infiltration
Free 0 (0) 12 (100) 0 (0) <.001
Infiltrated 28 (100) 0 (0) 19 (100)

Pattern of infiltration
Focal 3 (10.7) 0 (0) 2 (5.3) .234
Diffuse 21 (75) 0 (0) 12 (63.2) <.001
Interstitial 4 (14.3) 0 (0) 5 (26.3) .130

Note. ALC = absolute lymphocyte count; BM = bone marrow; CBC = complete blood count; HB = hemoglobin; LDH = lactate dehydrogenase;
SD = standard deviation; TLC = total leukocyte count.
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These findings indicate the severity of combined group pre-
sentation, which could be explained by the effect of both
the infiltrative and immune elements.

After initial therapy, patients without immune cytopenia
showed more improvement with significant response with
regard to the BM infiltration, leukocytosis, lymphocytosis,
and HB level. By contrast, patients with AIC showed less
response (no significant improvement except the decrease
in TLC and ALC). On restaging after initial treatment,
44.3% of the patients without AIC were improved compared
with 38.7% of the patients with AIC, with significantly more
patients without AIC improving to Stage A. The patients in
the C immune subgroup showed no significant clinical or lab-
oratory improvement, whereas those in the C infiltrative
subgroup showed the best response with regard to the
decrease in the TLC and ALC levels and the increase in the
HB level. On restaging the patients after initial treatment,
the immune subgroup showed the least percentage of
improved patients when compared with the other two
subgroups.

Despite the apparent more advanced presentation and
course in the immune group, no parallel significant differ-
ence in the OS was found between patients without AIC
and patients with AIC or between patients with immune
and combined or infiltrative cytopenia. AIHA has been asso-
ciated with active disease, but without a negative impact on
survival [19]. Visco et al. [20] reported an association
between ITP and U-CLL with a possible inferior outcome.
Interestingly, the same group has demonstrated a similar
association between an unmutated IgHV gene and AIHA
without a negative impact on survival [20]. In addition,
other studies reported that AIHA had a negative impact on
OS [16,21]. Besides, AIHA had an independent negative
effect on the survival rate (dropped from 58% to 37% with
the occurrence of AIHA) [21]. Shvidel et al. [16] concluded
that AIHA was associated with more progression and a worse
prognosis. Furthermore, both studies found that patients
with positive DAT even without hemolysis had a worse sur-
vival compared with those with a negative DAT.

Contradictory to these results, Zent et al. [22] and Kyasa
et al. [23] reported that patients with AIC have a signifi-
cantly better prognosis than those with cytopenia due to
BM infiltration. Moreover, the development of AIC at any
time of the disease course did not significantly influence
the prognosis [8].

Our study has some limitations. First, IgHV testing was
performed for only few patients despite the recognized
importance of genetic testing in determining the CLL prog-
nosis and management. Hence, these data were insufficient



Table 4 Laboratory findings of stage C patients and their course and outcome after initial therapy.

Parameter Stage C infiltrative Stage C Immune Stage C combined p

At diagnosis
(N = 28)

After therapy
(N = 21)

p At diagnosis
(N = 12)

After therapy
(N = 8)

p At diagnosis
(N = 19)

After therapy
(N = 17)

p

TLC (�109/L), median (range) 60 (9.7–445) 18 (6–163) .003 42 (10–160) 13.25 (4–99) .09 110 (15–475) 55.5 (5–190) .03 .06
ALC (�109/L), median (range) 53 (5.6–227) 16 (3.5–154) .004 35 (6.3–145) 7.9 (2–88) .09 83 (11–300) 44.5 (2–145) .04 .06
HB (g/dL), median (range) 9 (4.4–14.5) 10.5 (4.6–15) .005 7 (5–11) 12.5 (4.5–13.6) .09 8.5 (4.9–14.5) 10 (6.4–14) .38 .44
Platelets (�109/L), median (range) 90 (26–583) 104 (45–405) .945 73 (5–170) 127.5 (14–264) >.99 116 (6–283) 120 (11–290) .61 .98
BM infiltration, n (%) 28 (100) 18 (64) .25 3 (25) 4 (33.3) .5 18 (94.7) 15 (78.9) >.99 .06

Response to initial treatment, microglobulin, n (%)
CR 10 (35.7) 2 (16.7) 7 (36.8) .201
PR 4 (14.3) 1 (8.3) 2 (10.5) .103
SD 5 (17.9) 5 (41.7) 4 (21.1) .189
PD 2(7.1) 0 (0) 4 (21.1) .121

Restaging after initial treatment, n (%)
A 7 (25) 0 (0) 2 (10.5) .312
B 7 (25) 3 (41.7) 7 (36.8) .861
C 7 (25) 5 (25) 8 (42.1) .471
Lost 7 (25) 4 (33.3) 2 (10.5) .562

Note. BM = bone marrow; CR = complete response; HB = hemoglobin; PR = partial response; SD = stable disease; PD = progressive disease.
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Fig. 1 The overall survival of patients with AIC versus without
AIC.

Fig. 2 The overall survival of stage C patients.
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to perform meaningful analysis. The other limitation is the
low number of events in patients with immune cytopenias.

In conclusion, we have shown a prevalence of 11.8% for
AIC among our CLL patients. AIC was associated with unsat-
isfactory normalization of the hematological parameters
even with therapy and lower number of patients with CLL
downstaging in comparison to patients without AIC. These
results suggest that AIC is a fingerprint of a biologically more
aggressive disease even though no significant impact on OS
was found.
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