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Chronic Lymphocytic Leukemia (CLL) is a hematologi-
cal malignancy characterized by clonal proliferation 

and accumulation of mature, typically CD5(+) B cells in pe-
ripheral blood, bone marrow, spleen and lymph nodes.[1] It 
is the most common type of leukemia in Western society.
[2] The diagnosis of CLL requires an absolute lymphocyte 
count above 5000 in peripheral blood for at least 3 months.
[2] Median age at diagnosis is 70.[3] It is more common  in 

men than in women (1.9:1).[3] It is estimated that there 
will be 21160 new cases of CLL and 4410 deaths, repre-
senting 1.1% of all new cancer cases in the United States 
in 2022.[4] The clinical course of CLL patients is highly vari-
able, and most are asymptomatic at diagnosis.[5] Autoim-
mune cytopenias(AIC) may develop during the course of 
the disease, especially with the development of antibodies 
against blood cells.[6] Susceptibility to infections is common 
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due to hypogammaglobulinemia (HG). Rai and Binet stag-
ing systems are generally used for staging purposes.[7, 8] The 
Rai classification was later modified and defined in 3 groups 
as low risk (RAI stage 0), intermediate risk (RAI stage 1,2) 
and high risk (RAI stage 3,4).[9] In addition to Rai and Binet 
staging systems, unfavorable prognostic factors affecting 
disease course and overall survival include male gender, 
advanced age, high lymphocyte count at diagnosis, short 
lymphocyte doubling time, presence of cytogenetic abnor-
malities, elevated LDH, β2 microglobulin and diffuse bone 
marrow involvement. With the advances in molecular biol-
ogy, new prognostic markers of include increase in CD38, 
absence of somatic mutation in IgVH gene, 17p deletion 
[del(17p)]/TP53 abnormality are poor prognostic markers 
in CLL patients.[5] The presence of del 13q, del 11q, trisomy 
12 is also important in predicting prognosis.[10]

In this study, our aim was to evaluate the results of our cen-
ter regarding patients followed up with a diagnosis of CLL, 
to compare our real life data with the literature data and to 
contribute to the literature of our country.

Methods
The study included 152 patients, who were diagnosed with 
CLL between January 2011 and December 2021, whose 
data could be accessed. Male and female patients over 
18 years of age were included in the study. Patients with 
CLL diagnosed by clinical, hemogram, peripheral smear, 
bone marrow aspiration, bone marrow biopsy, flow cytom-
etry ± cytogenetic/FISH evaluation were included in the 
study. Demographic information, hemogram, biochemi-
cal parameters, peripheral smear findings, flow cytometry, 
bone marrow characteristics, lymphadenopathy (LAP) and 
organomegaly status, indications for treatment initiation, 
cytogenetic status, treatments and responses, and survival 
status of these patients were obtained retrospectively from 
the hospital data program. Factors affecting overall survival 
(OS) were also evaluated. The criteria for CLL diagnosis and 
response to treatment were based on the National Cancer 
Institute CLL Working Group (NCIWG -iWCLL) treatment in-
dications, published in 1996 and revised in 2008.[11]

Ethics committee approval for the study was obtained from 
Zonguldak Bulent Ecevit University Faculty of Medicine Non-
Interventional Scientific Research Ethics Committee with the 
decision dated 08.06.2022 and numbered 2022/11.

Statistical Analysis
Statistical analyzes “IBM SPSS Statistics for Windows. Version 
25.0 (Statistical Package for the Social Sciences, IBM Corp., 
Armonk, NY, USA)”. Descriptive statistics were presented as 
n and % for categorical variables, and Mean±SD, median 

(IQR) for continuous variables. Kaplan Meier method was 
used to compare survival and disease-free survival times 
between RAI stage, Binnet stage and treatment groups. 
Finally, Univarite and Multivariete Cox Regression results 
are given on the risk of death from various clinical factors. 
p<0.05 was considered statistically significant.

Results
152 patients (89 men, 63 women) were included in the 
study. The median age was 66.71±9.89 years. It was ob-
served that 116 patients were 60 years or older (Table 1). 
Examination of the laboratory data of the patients at the 
time of diagnosis revealed that the mean hemoglobin 

Table 1. Clinical and Demographic findings (n=152)

Demographic variables n %

Sex
 Female 63 41.4
 Male 89 58.6
Modified RAI staging
 Low risk 23 15.1
 Intermediate Risk 98 64.5
 High risk 31 20.4
Binet Stage 
 A 59 38.8
 B 69 45.4
 C 24 15.8
1st line treatment
 R-FC 34 22.4
 CHLORAMBUCIL 15 9.9
 R-CVP 1 .7
 R-B 15 9.8
 None 87 57.2
2nd line treatment
 FCR 2 1.3
 CHLORAMBUCIL 1 .7
 R-CVP 1 .7
 RB 14 9.2
 None 134 88.2
Ex-Alive
 Alive 91 59.9
 Ex 61 40.1
Comorbidity
 None 35 23.0
 Available 117 77.00
Age group 
 <60 36 23.7
 ≥60 116 76.3

  Mean±SD Median (IQR)

Age 66,71±9,89 67,00 (14,75)
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was 12.27±2.05 g/dL(7-16 g/dL), the mean leukocytes 
were 44085.52±51108.19 μL, and the platelet mean was 
189513.69±84421.12 μL (Table 2). The diagnosis was made 
by peripheral blood flow-cytometric analysis in 148 pa-
tients and bone marrow biopsy in 4 patients.

At the time of diagnosis, 61 patients had LAP in ≥3 sites. 
Since β2 microglobulin was not checked in our hospital, 
the β2 microglobulin levels of the patients could not be ob-
tained. When the stages of the patients at the time of diag-
nosis were evaluated, modified RAI stage was determined 
as low risk 15.1% (n=23), intermediate risk 64.5% (n=98), 
high risk 20.4% (n=31). According to BINET staging, stage A 
was 38.8% (n= 59), stage B was 45.4% (n= 69), and stage C 
was 15.8% (n= 24) (Table 1).

FISH was sent in 85 patients; 29 patients were 13q positive, 
7 patients were 11q positive, 10 patients were trisomy 12 
positive and FISH was not measured in 67 patients. Immune 
thrombocytopenic purpura (ITP) was noted in 3 patients 
and immune-hemolytic anemia (AIHA) in one patient. 

Hepatitis serology was evaluated by ELISA in 152 patients. 
When the results were analyzed, HbsAg was negative in 
102 patients, positive in 7 patients, not tested in 43 pa-
tients, antiHBs was not tested in 52 patients, negative in 92 
patients, positive in 8 patients, antiHbcIgG was not tested 
in 55 patients, 69 patients were negative and 28 patients 
were positive. In the records, 21 of 28 patients with posi-
tive antiHbcIgG were given prophylaxis concurrently with 
chemotherapy, but one patient voluntarily discontinued 
prophylaxis and HBV reactivation occurred during the 
treatment period.

During the follow-up period, 87 patients did not receive any 
treatment, while 65 patients received treatment. When the 
indications for treatment were evaluated, it was seen that 
treatment was initiated for B symptom in 25 patients, LAP 
progression and organomegaly in 12 patients, shortened 
lymphocyte doubling time in 12 patients, splenomegaly 
exceeding 6 cm above the cervical arch in 13 patients, ste-
roid-refractory AIHA in one patient and steroid-refractory 
ITP in 3 patients.

When first-line treatments were analyzed, 34 patients 
(22.4%) received Rituximab- Fludarabine, Cyclophospha-
mide (R-FC), 15 patients (9.8%) received Rituximab-Benda-
mustine (R-B), 1 patient (0.7%) received Rituximab-Cyclo-
phosphamide, Vincristine, Prednisolone (R-CVP), and 15 
patients (9.9%) received Chlorambucil (Table 1). In the fol-
low-ups of the patients who received one line of treatment, 
it was determined that 32 patients died and 33 patients 
survived. When the response rates of our 34 patients who 
received R-FC treatment were analyzed, it was seen that 22 
patients had a complete response and survived, 12 patients 
died and overall survival was 64.7%. It was observed that 
all 15 patients who received RB responded, and 6 patients 
died of causes other than CLL. It was observed that 15 pa-
tients received chlorambucil due to age and performance, 
and 13 of these patients died, with an average age of 78.6 
years. Of the 18 patients who received second-line treat-
ment; it was observed that 14 took RB, 2 took R-FC, 1 R-CVP, 
and 1 patient took chlorambucil (Table 1). It was observed 
that 8 of 15 patients who received second-line treatment 
died. 4 patients received ibrutinib in 3rd line treatment and 
2 patients received venotoclax treatment after ibrutinib 
treatment. One of these patients died in 2021 due to Co-
vid-19 infection.

In addition, it was observed that one patient was given R-FC 
in the first-line treatment, but due to Covid-19 infection 
after the second cycle, Ibrutinib treatment was started by 
obtaining off-label application approval from the Ministry 
of Health. No adverse events were observed in patients on 
ibrutinib and all patients were evaluated by cardiology for 
cardiac issues before starting treatment. In total, there were 
36 patients below 60 years of age, who received treatment, 
and 50 of 116 patients aged 60 years and above received 
treatment. Age, LDH, RAI and Binnet staging variables were 
found to be statistically significant in terms of risk of death 
(p<0.05) (Table 3). It was observed that those aged 60 years 
and over and the increase in LDH values increased the risk 
of death (p<0.001). While 95.7% of patients with low risk RAI 
stage did not receive treatment, only one patient received 
treatment Of the patients with intermediate risk, 62.2% did 
not receive treatment and 37.8% received treatment. While 
90.3% of high-risk patients received treatment, 9.7% did 
not receive treatment (Table 4). Among patients with Bin-
net stage A, 89.8% did not receive treatment, while 10.2% 
received treatment. Of those with stage B, 47.8% did not re-
ceive treatment, 52.2% received treatment All patients with 
stage C received treatment (Table 4). Overall survival was 
determined as 108 months. While 2-year survival was 82%, 
5-year survival was 63.6% (Fig. 1). Overall survival times 
according to RAI stages were found to be statistically sig-
nificant (p<0.001). The overall survival was found to be 108 

Table 2. Laboratory information of patients (n=152)

Biochemical findings Mean±SD Median (IQR)

HB  12.27±2.05 12.60 (2.65)
WBC 44085.52±51108.19 27750.00 (30000.00)
Thrombocyte 189513.69±84421.12 185000.00 (100500.00)
Lymphocyte 35091.44±45246.57 21250.00 (26150.00)
ALT 15.55±9.78 12.50 (7.00)
AST 20.80±10.38 18.00 (8.00)
LDH 239.42±65.64 225.00 (79.25)
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months in those with intermediate risk and 36 months in 
those with high risk (Table 5). A statistically significant dif-
ference was also found between intermediate risk and high 
risk in terms of overall survival times (p=0.002). In the low 
risk group, 2-year survival was 90% and 5-year survival was 
82.5%. While 2-year survival was 85.2% and 5-year survival 
was 74.5% in the intermediate risk group, 2-year survival 
was 67.1% and 5-year survival was 37.1% in the high-risk 
group (Fig. 2). Overall survival times according to Binnet 
stages were found to be statistically significant (p<0.001). 
The overall survival was found to be 84 months in those 
with stage B and 36 months in those with stage C (Table 
5). A statistically significant difference was found between 
stage B and C in terms of overall survival (p=0.022). In stage 
A group, 2-year survival was 83.4% and 5-year survival was 
74.1%; in stage B group, 2-year survival was 86.6% and 
5-year survival was 64.7%; in stage C group, 2-year survival 
was 65.8% and 5-year survival was 36.5% (Fig. 3). Overall 
survival periods according to treatment status were found 
to be statistically significant (p<0.001). Overall survival in 
those treated was 60 months. In those who did not receive 

treatment, 2-year survival was 87.8% and 5-year survival 
was 76.6%, while 2-year survival was 83.2% and 5-year sur-
vival was 49.5% in those who received treatment (Fig. 4). 
While the mean follow-up time was 53.44 ±36.66 in all our 
CLL cases, it was 53.16±36.42 months in those who did not 
receive treatment. Overall disease-free survival was 120 
months, and 2-year disease-free survival was 69.3.5% and 
disease-free survival was 59.3% (Fig. 5). When the patients 
were evaluated in terms of comorbidities, 117 patients had 
at least one comorbidity, while 13 patients had a second 
malignancy. Malignancies included bladder malignancy in 
1 patient, prostate malignancy in 3 patients, basal cell skin 
in 1 patient, ovarian malignancy in 1 patient, thyroid malig-
nancy in 1 patient, chronic myeloproliferative disease in 1 
patient, plasmacytoma in 1 patient, malignant melanoma 

Table 4. Modified RAI and Binet distributions in treated and 
untreated patients 

  Untreated Treated
  n (%) n (%)

RAI staging
 Low risk 22 (95.7) 1 (4.3)
 Intermediate Risk 61 (62.2) 37 (37.8)
 High risk 3 (9.7) 28 (90.3)
Binnet Stage
 A 53 (89.8) 6 (10.2)
 B 33 (47.8) 36 (52.2)
 C 0 (0.0) 24 (100.0)

Table 5. OVS and PFS comparisons of patients

Overall Survive (months) Median (%95 CI) p

General 108.00 (76.66)-139.33) 
RAI staging  
 Low risk - <0.001
 Intermediate Risk 108.00 (70.39)-145.60) 
 High risk 36.00 (27.26)-44.73) 
Binnet Staging  
 A - 
 B 84.00 (58.49)-109.51) 0.005
 C 36.00 (13.79)-58.20) 
Treatment status  
 None - 0.001
 Available 60.00 (41.91)-78.08) 

PFS (months) Median (%95 CI) 

General 120.00 (73.59)-166.40) 

Kaplan Meier curve, Long rank test, p<0.05 statistically significant.

Table 3. Univariate and Multivariete Cox Regression Results for Various Clinical Variables

  Univariate  Multivariete
Variables HR (95%CI) p HR (95%CI) p

Age (Ref:60<) 3.29 (1.41)-7.66) 0.006 1.06 (1.03)-1.10) <0.001
LDH 1.00 (1.00)-1.02) <0.001 1.01 (1.01)-1.02) <0.001
Comorbidity (Ref:None) 1.81 (0.88)-3.69) 0.102 1.63 (0.78)-3.40) 0.189
RAI staging (Ref: low risk)  0.002  0.510
Intermediate Risk 2.58 (0.79)-8.36) 0.113 2.07 (0.59)-7.21) 0.252
High risk 5.79 (1.72)-19.53) 0.005 1.87 (0.34)-10.09) 0.465
Binnet staging (Ref:A)  0.010  0.928
B  1.51 (0.83)-2.77) 0.183 1.14 (0.57)-2.27) 0.700
C  2.96 (1.46)-6.01) 0.003 1.12 (0.31)-3.97) 0.855
    p<0.001, -2
    loglikelihood=506.15
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in 1 patient, chronic myeloid leukemia in 1 patient, myelo-
dysplastic syndrome in 1 patient and prostate malignancy, 
multiple myeloma and chronic lymphocytic leukemia in 1 
patient. 

Discussion

CLL accounts for approximately 30% of adult leukemias. 
The mean age at diagnosis is 70, and it is more common in 
men.[3] The mean age was reported as 64 in one of the stud-
ies conducted in our country while it was[12] reported as 63 
in another study.[13] In our study, the mean age of diagnosis 
was 66, and the male/female ratio was 1.4. The most promi-
nent feature of the disease, which is usually diagnosed in the 
asymptomatic period, is the increased lymphocyte percent-

Figure 3. Survival status by modified BINET stage.

Figure 4. Survival in the treated and untreated group.

Figure 5. Disease-free survival of all patients.

Figure 1. Survival curve of all patients.

Figure 2. Survival status by modified RAI stage.
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age. The iwCLL group has specified how to diagnose CLL 
in the guidelines.[1] The diagnosis of CLL is mostly made by 
hemogram, peripheral smear and immunophenotyping. 
Peripheral blood should contain ≥5000 B-lymphocytes/μL 
for at least 3 months and clonality of these lymphocytes 
should be confirmed by flow cytometry. Mature lympho-
cytes with small narrow cytoplasm and basket cells are seen 
in peripheral smear. The diagnosis was made by peripheral 
blood flow-cytometric analysis in 148 patients and by bone 
marrow biopsy in 4 patients. It is known that the mortality 
rate is also high in patients who initially consulted with a 
high lymphocyte count.[14] the mean lymphocyte count was 
found to be 31000 by Serel et al.[6] and 34.000 by Demir et 
al.[12] while we found 44085. In our study, we observed that 
mortality increased as the lymphocyte count increased. The 
most common finding on physical examination is LAP, fol-
lowed by splenomegaly. In our study; 40.1% of the patients 
had ≥3 sites of LAP, and 8.5% had splenomegaly.

All other causes of anemia and thrombocytopenia such as 
immune hemolysis, bleeding, hypersplenism, iron and vita-
min deficiencies and myelosuppression should be excluded 
when deciding on advanced stage in CLL.[15] Therefore, if 
necessary, the disease status should be evaluated with bone 
marrow examination. Autoimmune cytopenias (AIC), which 
can be seen as AIHA, ITP, pure red cell aplasia or autoimmune 
granulocytopenia, are seen in 5-9% of CLL follow-ups. Treat-
ment of CLL-associated AIC is usually directed towards auto-
immunity, whereas CLL-specific treatment is given in refrac-
tory disease or disease progression.[16] In a study conducted 
in 2008, the frequency of ITP was found to be 5%,[17] in anoth-
er study in 2010, ITP was found to be 2%, AIHA 5-10%.[18] In 
our study, one patient had AIHA and three patients had ITP. 
Secondary hypogammaglobulinemia (SHG) is an important 
complication of CLL associated with recurrent and severe in-
fections.[19, 20] Although it is seen during the natural course 
of CLL, it can also develop due to CLL treatments. Anti-CD20 
antibodies, BTK inhibitors and phosphoinositide 3 kinase δ 
inhibitors used in CLL treatment can cause SHG.[21, 22] Çelik 
et al.[19] reported that there was a significant decrease in the 
level of IgG in patients who received ibrutinib monotherapy 
in their study. In many studies, it has been reported that the 
incidence of HG development in CLL patients is between 20-
70%.[23, 24] This rate was 20% in our study. Infections are the 
most important cause of mortality and morbidity in CLL pa-
tients and cause 30-50% of deaths.[25] Ig replacement (IVIG) 
has been shown to reduce major infections in SHG.[26] In our 
study, it was seen that the patients were given IVIG prophy-
laxis. When our cases were evaluated in terms of the infec-
tions they had, the most common infection was pneumonia. 
In the follow-ups between 2020-2021, it was observed that 
14 of our patients had Covid-19 infection and one patient 

died. Hepatitis B virus (HBV) is an important cause of mor-
bidity and mortality, especially in those receiving anti-CD20 
therapy. Since chemoimmunotherapy may lead to HBV re-
activation in patients who have previously been exposed 
to HBV, all guidelines recommend that all patients with HB-
sAg/Anti-HBcIgG positive should start prophylactic antiviral 
agents before starting chemotherapy regimens, especially 
rituximab-containing chemotherapy regimens, and that 
this treatment should be continued for 6 to 12 months af-
ter completion of chemotherapy.[27] In our study, HbsAg 
was positive in 7 patients and antiHbcIgG was positive in 
28 patients, but 21 patients were given antiviral prophylaxis 
concurrently with chemotherapy; one patient died due to 
HBV reactivation as a result of voluntary discontinuation of 
prophylaxis. Eight of our patients were vaccinated. While RAI 
and Binet are commonly used in prognostic staging of CLL, 
the CLL International Prognostic Index (CLL-IPI) was defined 
in 2016. CLL-IPI is an index that determines risk according to 
age, clinical stage, TP53 status, IGHV mutation status, serum 
B2 microglobulin parameters.[28, 29] We used the modified 
RAI and Binet staging system in our study. When our cases 
were evaluated according to the stages, the modified RAI 
was found to be 15.1% in the low-risk group, 64.5% in the 
intermediate-risk group, and 20.4% in the high-risk group; 
in the literature while RAI et al.[8] determined the low risk 
group as 31%, the intermediate risk group as 61% and the 
high risk group as 8%. In our study of distribution according 
to BINET stage, stage A was 38.8%, stage B was 45.4%, stage 
C was 15.8%, and in the study of BINET et al.,[7] stage A was 
found to be 55%, stage B 30%, and stage C 15%. When our 
patients were evaluated prognostically, age, LDH, RAI and 
Binnet staging variables were found to be statistically signifi-
cant (p<0.05) in terms of mortality risk. Every patient with a 
diagnosis of CLL should be evaluated in terms of treatment 
indication during the diagnosis period. iwCLL guidelines are 
recommended for both treatment indication and evaluation 
of response to treatment.[3, 11] Chlorambucil is one of the first 
agents in the treatment of CLL.[30] Currently, chlorambucil 
monotherapy is still used as an option to provide palliation 
in elderly patients who are not suitable for intensive chemo-
therapy.[3] In our study, it was observed that 15 patients re-
ceived chlorambucil and their mean age was 78.6 years. R-FC 
is standard first-line therapy for CLL patients.[31, 32] Tam et al.[33] 
reported a complete response rate of 72% in patients who 
underwent R-FC in their study; we found this rate as 64.7% in 
our study. In another study of 117 patients with chemo-im-
munotherapy, total response was 88%, complete response 
was 23%, 90.5% of the patients were alive and PFS was 33.9 
months at 27 months follow-up.[34, 35] When the other treat-
ments received by our patients were evaluated, it was seen 
that ibrutinib was given in the third-line treatment in 4 re-
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lapsed refractory patients. It is known that significant results 
have been achieved with Ibrutinib treatment in high-risk CLL 
such as 17p del.[36] Minimal residual disease (MRD) status is 
one of the important factors affecting prognosis in disease 
follow-up. Studies have reported increased treatment re-
sponses and survival rates in CLL patients with 17 p muta-
tions with treatment strategies and new drugs according to 
MRD.[37] The frequency of secondary malignancies (solid and 
hematological malignancies) in CLL has been reported in 
previous studies. A broad spectrum of solid malignancies has 
been described, including gastric, colon, breast and kidney 
carcinomas. It has also been reported that different hema-
tologic malignancies such as myeloproliferative neoplasms 
(MPNs), myelodysplastic syndrome (MDS), acute leukemia, 
multiple myeloma (MM) occur during, before or simultane-
ously with the course of the disease in CLL patients.[38, 39] In 
our study, 9 patients had solid organ malignancy, 3 patients 
had hematologic malignancy, and 1 patient had both solid 
organ and hematologic malignancy.  Compared to studies 
conducted in our country, we found that our mortality rate 
was higher in our study. We believe that this is due to the 
fact that 76.3% of the patients included in the study were 60 
years or older and 77% had at least one comorbidity. Other 
limitations of our study are that genetic tests and B2 micro-
globulin levels could not be performed in all patients due to 
hospital conditions, and the small number of patients.

Conclusion
CLL is a disease of elderly. Patients comorbidities, quality of 
life, and performance status affect treatment options. For 
this reason, patients should be evaluated in detail in terms 
of comorbidity in the selection of treatment. In patients 
with CLL, appropriate treatment should be planned for the 
patient by staging, cytogenetic and prognostic evaluation 
with FISH.  In our study, we wanted to contribute to the 
studies in this field in our country with our real life data by 
examining the prognostic status, treatment responses and 
survival status of our patients diagnosed with CLL.

Disclosures

Ethics Committee Approval: Ethics committee approval for the 
study was obtained from Zonguldak Bulent Ecevit University Facul-
ty of Medicine Non-Interventional Scientific Research Ethics Com-
mittee with the decision dated 08.06.2022 and numbered 2022/11.

Peer-review: Externally peer-reviewed.

Conflict of Interest: None declared.

Authorship Contributions: Concept – M.A.A., S.E.; Design – 
M.A.A., S.E.; Supervision – M.A.A., S.E., S.Y.; Materials – M.A.A., S.Y.; 
Data collection &/or processing – M.A.A.; Analysis and/or inter-
pretation – M.A.A., S.E., S.Y.; Literature search – M.A.A., S.Y.; Writing 
– M.A.A.; Critical review – M.A.A., S.E., S.Y.

References
1. Hallek M, Cheson BD, Catovsky D, Caligaris-Cappio F, Dighiero 

G, Döhner H, et al. iwCLL guidelines for diagnosis, indications 
for treatment, response assessment, and supportive manage-
ment of CLL. Blood 2018;131:2745–60. [CrossRef ]

2. Yun X, Zhang Y, Wang X. Recent progress of prognostic bio-
markers and risk scoring systems in chronic lymphocytic leu-
kemia. Biomark Res 2020;8:40. [CrossRef ]

3. Hallek M, Al-Sawaf O. Chronic lymphocytic leukemia: 2022 up-
date on diagnostic and therapeutic procedures. Am J Hema-
tol 2021;96:1679–705. [CrossRef ]

4. The Surveillance E, and End Results (SEER) Program of the Na-
tional Cancer Institute. Cancer Stat Facts: Leukemia Chronic 
Lymphocytic Leukemia(CLL). Available at: https://seer.cancer.
gov/statfacts/html/clyl.html. Accessed Oct 3, 2022.

5. Iskierka-Jażdżewska E, Obracaj A, Urbaniak M, Robak T. New 
treatment options for newly-diagnosed and relapsed chronic 
lymphocytic leukemia. Curr Treat Options Oncol 2022;23:775–
95. [CrossRef ]

6. Ekşi Serel Y, Serel A, Çetintepe T, Ünal Kiper D, Subaşıoğlu A, 
Solmaz Ş ve ark. Kronik lenfositik lösemi/ lenfoma hastalarımızın 
tek merkezli 5 yıllık retrospektif değerlendirmesi. LLM Dergi 
2020;4:71–8. [CrossRef ]

7. Binet JL, Auquier A, Dighiero G, Chastang C, Piguet H, Goas-
guen J, et al. A new prognostic classification of chronic lym-
phocytic leukemia derived from a multivariate survival analy-
sis.  Cancer 1981;48:198–206. [CrossRef ]

8. Rai KR, Sawitsky A, Cronkite EP,  Chanana AD,  Levy R N, Pas-
ternack BS. Clinical staging of chronic lymphocytic leukemia. 
Blood 1975;46:219–34.

9. Rai KR, Wasil T, Iqbal U, Driscoll N,  Patel D, JansonD, et al. Clini-
cal staging and prognostic markers in chronic lymphocytic 
leukemia. Hematol Oncol Clin North Am 2004;18:795–805. 

10. Rosenquist R, Cortese D, Bhoi S, Mansouri L, Gunnarsson R. 
Prognostic markers and their clinical applicability in chronic 
lymphocytic leukemia: where do we stand? Leuk Lymphoma 
2013;54:2351–64. [CrossRef ]

11. Hallek M, Cheson BD, Catovsky D, Caligaris-Cappio F, Dighiero 
G, Döhner H, et al. Guidelines for the diagnosis and treatment 
of chronic lymphocytic leukemia: a report from the Interna-
tional Workshop on Chronic Lymphocytic Leukemia updating 
the National Cancer Institute–Working Group 1996 guide-
lines. Blood 2008;111:5446–56. [CrossRef ]

12. Demir V, Kahraman S, Katgı A, Pişkin Ö, Özsan HG, Demirkan 
F. ve ark. Kronik Lenfositik Lösemi Hastalarının Genel Klinik 
Değerlendirilmesi. DEÜ Tıp Fakültesi Dergisi 2012;26:9–19.

13. Pamuk ON, Pamuk GE, Soysal T, Öngören Ş, Başlar Z, Ferhanaoğlu 
B. Chronic lymphocytic leukemia in Turkey: experience of a sin-
gle center in Istanbul. South Med J 2004;97:240–5. [CrossRef ]

14. Lee JS, Dixon DO, Kantarjian HM, Keating MJ, Talpaz M. Progno-

https://doi.org/10.1182/blood-2017-09-806398
https://doi.org/10.1186/s40364-020-00222-3
https://doi.org/10.1002/ajh.26367
https://doi.org/10.1007/s11864-022-00974-0
https://doi.org/10.5578/llm.20219904
https://doi.org/10.1002/1097-0142(19810701)48:1%3C198::AID-CNCR2820480131%3E3.0.CO;2-V
https://doi.org/10.3109/10428194.2013.783913
https://doi.org/10.1182/blood-2007-06-093906
https://doi.org/10.1097/01.SMJ.0000053674.03385.B7


524 Ak et al., Retrospective Evaluation of Our Cases with Chronic Lymphocytic Leukemia: Single Centered Real Life Data / doi: 10.14744/ejmi.2022.43781

sis of chronic lymphocytic leukemia: a multivariate regression 
analysis of 325 untreated patients. Blood 1987;69:929–36.

15. Fattizzo B, Barcellini W. Autoimmune cytopenias in chronic 
lymphocytic leukemia: focus on molecular aspects. Front On-
col 2020;9:1435. [CrossRef ]

16. Vitale C, Salvetti C, Griggio V, Porrazzo M, Schiattone L, Zam-
progna G, et al. Preexisting and treatment-emergent autoim-
mune cytopenias in patients with CLL treated with targeted 
drugs. Blood 2021;137:3507–17. [CrossRef ]

17. Visco C, Ruggeri M, Evangelista ML, Stasi R, Zanotti R, Gi-
aretta I, et al. Impact of immune thrombocytopenia on 
the clinical course of chronic lymphocytic leukemia. Blood 
2008;111:1110–6. [CrossRef ]

18. Moreno C, Hodgson K, Ferrer G, Elena M, Filella X, Pereira A, 
et al. Autoimmune cytopenias ın chronic lymphocytic leuke-
mia: prevalence, clinical correlations, and prognostic signifi-
cance ın a large, unselected series of patients from a single 
ınstitution. Blood 2010;116:4771–6. 

19. Çelik S, Kaynar L, Güven ZT, Baydar M, Keklik M, Çetin M, et al. 
Secondary hypogammaglobulinemia in patients with chronic 
lymphocytic leukemia receiving ıbrutinib therapy. Indian J 
Hematol Blood Transfus 2022;38:282–9. [CrossRef ]

20. Mauro FR, Morabito F, Vincelli ID, Petrucci L, Campanelli M, Sal-
aroli  A, et al. Clinical relevance of hypogammaglobulinemia, 
clinical and biologic variables on the infection risk and out-
come of patients with stage A chronic lymphocytic leukemia. 
Leuk Res 2017;57:65–71. [CrossRef ]

21. Sun C, Tian X, Lee YS, Gunti S, Lipsky A, Herman SE, et al. Partial 
reconstitution of humoral immunity and fewer infections in 
patients with chronic lymphocytic leukemia treated with ibru-
tinib. Blood 2015;126:2213–9. [CrossRef ]

22. Doan A, Pulsipher MA. Hypogammaglobulinemia due to 
CAR T-cell therapy. Pediatr Blood Cancer 2018;65:10.1002/
pbc.26914. [CrossRef ]

23. Parikh SA, Leis JF, Chaffee KG, Call TG, Hanson CA, Ding W, 
et al. Hypogammaglobulinemia in newly diagnosed chronic 
lymphocytic leukemia: Natural history, clinical correlates and 
outcomes. Cancer 2015;121:2883–91. [CrossRef ]

24. Freeman JA, Crassini KR, Best OG, Forsyth CJ, Mackinlay NJ, 
Han P, et al. Immunoglobulin G subclass deficiency and infec-
tion risk in 150 patients with chronic lymphocytic leukemia. 
Leuk Lymphoma 2013;54:99–104. 

25. Dhalla F, Lucas M, Schuh A, Bhole M, Jain R, Patel SY, et al. Anti-
body deficiency secondary to chronic lymphocytic leukemia: 
should patients be treated with prophylactic replacement im-
munoglobulin? J Clin Immunol 2014;34:277–82. [CrossRef ]

26. Lachance S, Christofides AL, Lee JK, Sehn LH, Ritchie BC, Shus-
tik C, et al. A Canadian perspective on the use of immuno-
globulin therapy to reduce infectious complications in chron-
ic lymphocytic leukemia. Curr Oncology 2016;23:42–51.

27. Aslaner Ak M, Sahip B. NonHodgkin lenfomalı hastalarda 
hepatit B prevalansının değerlendirilmesi ve profilaksinin yeri. 
LLM Dergi 2021;5(3):57–60. [CrossRef ]

28. International CLL-IPI working group. An international prog-
nostic index for patients with chronic lymphocytic leukaemia 
(CLL-IPI): a meta-analysis of individual patient data. Lancet 
Oncol 2016;17:779–90. [CrossRef ]

29. Kutsch N. CLL-IPI: valid in the era of oral inhibitors? Blood 
2021;138:106–7.

30. Chemotherapeutic options in chronic lymphocytic leukemia: 
a meta-analysis of the randomized trials. CLL Trialists' Collab-
orative Group. J Natl Cancer Inst 1999;91:861–8. 

31. Herling CD, Coombes KR, Benner A, Bloehdorn J, Barron LL, 
Abrams ZB, et al.Time-to-progression after front-line fluda-
rabine, cyclophosphamide, and rituximab chemoimmuno-
therapy for chronic lymphocytic leukaemia: a retrospective, 
multicohort study. Lancet Oncol 2019;20:1576–86. [CrossRef ]

32. Skarbnik AP, Faderl S. The role of combined fludarabine, cy-
clophosphamide and rituximab chemoimmunotherapy in 
chronic lymphocytic leukemia: current evidence and contro-
versies. Ther Adv Hematol 2017;8:99–105. [CrossRef ]

33. Tam CS, O'Brien S, Wierda W, Kantarjian H, Wen S, Do KA, et al. 
Long-term results of the fludarabine, cyclophosphamide, and 
rituximab regimen as initial therapy of chronic lymphocytic 
leukemia. Blood 2008;112:975–80. [CrossRef ]

34. Fischer K, Cramer P, Busch R, Böttcher S, Bahlo J, Schubert J, 
et al. Bendamustine in combination with rituximab for previ-
ously untreated patients with chronic lymphocytic leukemia: 
a multicenter phase II trial of the German Chronic Lympho-
cytic Leukemia Study Group. J Clin Oncol 2012;30:3209–16. 

35. Gentile M, Zirlik K, Ciolli S, Mauro FR, Di Renzo N, Mastrullo L, 
et al. Combination of bendamustine and rituximab as front-
line therapy for patients with chronic lymphocytic leukaemia: 
multicenter, retrospective clinical practice experience with 
279 cases outside of controlled clinical trials. Eur J Cancer 
2016;60:154–65. [CrossRef ]

36. Cherng HJ, Jain N. First-line therapy for chronic lymphocytic 
leukemia: bruton tyrosine kinase or BCL2 or Both? Hematol 
Oncol Clin North Am 2021;35:725–38. 

37. Kipps TJ, Stevenson FK, Wu CJ, Croce CM, Packham G, Wierda 
WG, et al. Chronic lymphocytic leukaemia. Nat Rev Dis Primers 
2017;3:17008. 

38. Arabi AYM, Borges VEL, Ferreira FSB, Xavier FD. Chronic Lym-
phocytic Leukemia and solid and hematological second neo-
plasms: a real association? Braz J Oncol 2018;14:1–7.

39. Zielinska P, Markiewicz M, Dzierzak-Mietla M, Koclega A, 
Helbig G, Kyrcz-Krzemien S. Coexistence of chronic lympho-
cytic leukemia and myeloproliferative neoplasm. Case Rep 
Oncol Med 2014;2014:512928. [CrossRef ]

https://doi.org/10.3389/fonc.2019.01435
https://doi.org/10.1182/blood.2020008201
https://doi.org/10.1182/blood-2007-09-111492
https://doi.org/10.1007/s12288-021-01466-1
https://doi.org/10.1016/j.leukres.2017.02.011
https://doi.org/10.1182/blood-2015-04-639203
https://doi.org/10.1002/pbc.26914
https://doi.org/10.1002/cncr.29438
https://doi.org/10.1007/s10875-014-9995-5
https://doi.org/10.5578/llm.20219601
https://doi.org/10.1016/S1470-2045(16)30029-8
https://doi.org/10.1016/S1470-2045(19)30503-0
https://doi.org/10.1177/2040620716681749
https://doi.org/10.1182/blood-2008-02-140582
https://doi.org/10.1016/j.ejca.2016.03.069
https://doi.org/10.1155/2014/512928



