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ABSTRACT

Aims: This study aimed to evaluate the clinical features and treatment outcomes of patients with classic hairy cell leukemia
(HCL) in routine clinical practice.

Methods: This is a single-center retrospective study conducted at University of Health Sciences, Adana City Hospital,
Hematology Department between January 2018 and August 2025. The data of 33 patients with the diagnosis of classic HCL
from the database of hospital records were analysed.

Results: First line treatment was cladribine in 27 (81.8%) patients, rituximab-cladribine in 2 (6.1%) patients, interferon in 1
(3%) patient and splenectomy in 3 (9.1%) patients. Thirty one (93.9%) patients responded to treatment and only 2 (6.1%) did
not. The progression was observed in 8 (25.8%) of 31 responding patients. The probablity of progression free survival (PES) at
10 years was 33%. When the data is analysed according to the age groups of <50y, 50-60 y and >60 y, the probability of PFS
was 42.9%, 83.3%, 31.3%, respectively (p=0.096). Also patients were grouped according to the age <60 y and >60 y; and the
probability of PES at 10 years were 40.8% v.s 31.3% (p=0.034). All patients were alive at the end of follow up period, so median
OS was not reached.

Conclusion: Cladribin was verified to be an effective treatment modality in HCL with high response rate, but low PFS. And the
differences in the PFS according to age groups should be reevalated in the era of rituximab-cladribine combination and novel

agents.
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INTRODUCTION

Hairy cell leukemia (HCL) is an indolent B lymphoid malignancy
classified under the splenic B cell lymphoma/leukemias in the
last World Health Organization (WHO) classification 2022,
and also in the International Consensus Classification (ICC).
While HCL variant (HCLv) is among the subgroups of splenic
B-cell lymphoma/leukemias with prominent nucleoli in WHO
2022 classification, it is a distinct entity as provisional under the
splenic B-cell lymphoma/leukemias in ICC."* The classic and
variant forms of HCL are considered separately, because the
biological and clinical presentation of HCLv are quite different.
Basically, BRAF mutation, a hallmark of HCL, is unavailable
in HCLv, and HCLv is more aggressive and resistant to the
conventional treatment compared to the classical variant.'

The accumulation of the mature-sized mature lymphocytes
with hairy projections in the bone marrow, spleen and
rarely extramedullary tissues, is the characteristic of HCL.>*
Although fatique and infection are encountered frequently at
presentation of HCL, with the widespread health screenings
mild pancytopenia has also emerged as an initial finding.>*
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A trephine bone marrow biopsy examination is fundamental
in the diagnosis of HCL.*® Due to the indolent nature of
the disease, patients with symptoms especially related to
splenomegaly and with impaired hematological parameters
that are either hemoglobin <11 g/dl or platelet count <100 000/
uL or absolute neutrophil count <1000 pL should be treated.**
The purine nucleoside analogs (PNAs) cladribine and
pentostatin with rituximab constitutes first line treatment of
HCL in recent years.”” And novel agents such as vemurafenib,
moxetumomab pasudotox, venetoclax and ibrutinib have come
to use in relapse/refractory HCL patients.>**

In this study, we aimed to review the clinical and treatment
characteristics of classic HCL patients in the era of new
developments in HCL.

METHODS

This study was approved by the Scientific Researches Ethics
Committee of Adana City Training and Research Hospital
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(Date: 15.01.2026, Decision No: 983). All procedures were
carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki.

This is a single-center retrospective study conducted
at University of Health Sciences, Adana City Hospital,
Hematology Department between January 2018 and August
2025. We evaluated the data of 40 patients with the diagnosis
of classic HCL from the database of hospital records and
included the patients who had adequate information about
the diagnosis, past history and follow-up. So, the data of 33
patients were analysed. The data comprising age, gender,
disease and treatment characteristics were recorded from the
database of the hospital records.

We aimed to use response criteria according to Consensus
Resolution.> However all the patients did not have bone
marrow biopsy after the treatment. So we evaluated peripheral
blood counts, and spleen size and when the patient fulfilled
the criteria of at least partial response, it was accepted as
response. The progression free survival was defined as the
length of time from the date of treatment to the date of
progression. The age groups were determined considering the
age distribution of the cohort.

Statistical Analysis

The data evaluation was made by IBM SPSS Statistics (version
24.0; IBM Corp., Armonk, NY, USA). Data were described
as numbers and percentage or median and range, when
appropriate. Kaplan-Meier and Cox regression survival
analysis were used for survival analysis. The reverse Kaplan-
Meier analysis was used for calculation of median follow-
up duration. All p-values were 2-sided with statistical
significance at 0.05 alpha levels.

RESULTS

The clinical data of 33 patients is presented in Table 1. The
median age of the patients at the time of diagnosis was 52
y (range, 33-76). Ten (30.3%) patients were female and 23
(69.7%) were male. The symptoms of the patients prior to
the diagnosis were fatigue in 10 (30.2%) patients, bleeding
in 2 (6.1%) patients, abdominal pain in 9 (27.3%) patients,
flu-like symptoms in 2 (6.1%) patients, fever in 1 (3%)
patient and 9 (27.3%) patients had no symptoms who were
diagnosed due to abnormal complete blood counts during
their rutin evaluation. The median hemoglobin was 9.7 g/
dl (range, 6.5-15), white blood cell count was 2400x10°/mm*
(600-10700), neutrophil count was 560x10°/mm* (range, 100-
2800), monocyte count 100x10°/mm?* (range, 0-2300). Thirty-
two (97%) patients had splenomegaly and 6 (18.2%) patients
underwent splenectomy. The indication for treatment was
constitutional symptoms in 11 (33.3%) patients, massive
splenomegaly in 5 (15.1%) patients, anemia in 16 (48.5%)
patients, thromboctopenia in 1 (3.1%), patient.

First line treatment was cladribine in 27 (81.8%) patients,
rituximab-cladribin in 2 (6.1%) patients, interferon in 1 (3%)
patient and splenectomy in 3 (9.1%) patients. The reason for
splenectomy in 3 patients were; severe abdominal discomfort
and massive splenomegaly in 2 patients and diagnostic
purpose in 1 patient. Thirty one (93.9%) patients responded
to the treatment and only 2 (6.1%) did not (Table 2). Those
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Table 1. The patient characteristics

Characteristics No of patients (%)
Total 33
Age, year (range) 52 (33-76)
Age range, n (%)
<50 14 (42.4%)
50-60 9 (27.3%)
>60 10 (30.3%)
Gender (F/M) 10/23
Complaint of admission, n (%)
B symptom 10 (30.2)
Abdominal pain 9 (27.3)
Bleeding 2(6.1)
Flu-like symptoms 2(6.1)
Fever 1(3)
No symptom 9 (27.3)
Hemoglobin, g/dl (range) 9.7 (6.5-15)

White blood cell count, x10*/mm’, (range) 2400 (600-10700)
560 (100-2800)

100 (0-2300)

Neutrophil count, x10°/mm?, (range)

Monocyte count, x10°/mm?®, (range)

Splenomegaly, n (%)

Present 32 (97)
Splenectomy, n (%)

Present 6(18.2)

F: Female, M: Male

Table 2. The treatment characteristics

n=33

First-line treatment, n (%)

Cladribine 27 (81.8)

R-cladribin 2(6.1)

Interferon 1(3)

Only Splenectomy 3(9.1)
Response to the first line treatment, n (%)

Response 31 (93.9)

Non-response 2(6.1)
Progression after first line treatment, n (%)

Present 8 (25.8)

Absent 23 (74.2)
Second line treatment, n (%)

Rituximab 2 (20)

Cladribin 1(10)

R-cladribin 4 (40)

No treatment 3 (30)

R-cladribine: Rituximab-cladribine

2 patients had been treated with cladribine. One of the non-
responding patient had massive splenomegaly with the size
of 32 cm. He underwent splenectomy followed by rituximab-
cladribine treatment. And he is now in complete remission.
The other patient was retreated with only rituximab and
partial reponse was obtained

The median follow-up duration was 43 months. The
progression was observed in 8 (25.8%) of 31 responding
patients. Seven patients who progressed after the first line
treatment, had been treated with cladribine and 1 had
been treated with only splenectomy in the first line. After
prgression; 3 patients did not get second line treatment
voluntarily, 2 (20%) patients were applied only rituximab,
1 (10%) patient was applied cladribine, and 4 (40%) patients
were applied rituximab-cladribine (Table 2). The probability
of progression free survival (PES) at 10 years was 33% (95%
CIL:119 (76.7-161.2)) (Figure 1). When the data is analysed
according to the age groups of <50 y, 50-60 y and >60 y, the
probability of PFS was 42.9%, 83.3%, 31.3%, respectively
(p=0.096) (Figure 2). Also the patients were grouped
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according to the age <60 y and >60 y; and the probability of
PES at 10 years were 40.8% v.s 31.3% (p=0.034) (Figure 3).
The univariate analysis of the effect of age on PFS was not
significant (p=0.057, OR: 0.192, 95% CI, 0.035-1.050) All the
patients were alive at the end of follow up period, so median
OS was not reached.
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Figure 1. The probability of progression free survival of the patients at 10
years
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Figure 2. The probability of progression free survival of the patients with
age <50y, 50-60 y and >60 y (p=0.096)
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Figure 3. The probability of progression free survival of the patients with
age <60y and age >60y (p=0.034)

DISCUSSION

Despite the enormous developments in targeted and
immunotherapies in malignant disorders, PNAs has
remained the mainstay of HCL treatment for a long while.*"?
In this cohort as well, the majority of the patients (88%)
were applied cladribine in the first line and additonally
rituximab was added to the regimen in two of these patients.
The response rate was over 90% in patients who took only
cladribin that is in consistent with the previous literature.®*
However, the progression was observed in 25.8% of the
patients, 7 of whom treated solely by cladribine. Moreover,
PFES at 10 years was 33% which could not be ignored. The
response rates to cladribin are fairly well which retains its
priority in HCL treatment. However progression is the major
concern in HCL patients treated by just cladribine.®®'"?
Else et al.® focused on the favorable effects of obtaining CR
on the relapse free survival. Also Broccoli, et al.” and Else et
al.”? showed that time to next treatment was better in patients
achieving CR compared to patients with PR. Furthermore,
achievement of MRD negativity after first line treatment was
found to be related to longer relapse free and treatment free
survival in HCL patients.»>'"* Hereby, first line treatment
should be started with the intention of attainment deepest
response. In recent years, addition of rituximab to PNA in the
first line has provided the desired improvement in sustained
responses in HCL.>* The activity of rituximab was first tested
as monotherapy in relapse setting however resulting in a
modest efficacy.”*"” Subsequently, rituximab was combined
with PND in the treatment of relapsed HCL patients and
demostrated to be more effective.'®* Eventually, rituximab-
cladribine combination was given in the first line treatment
of HCL providing more prononcued disease free survival
which was an issue to be solved in HCL patients.?*>* At this
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point rituximab can be used concurrently or delayed after
cladribine. Chihara et al.** demonstrated that concurrent
use of rituximab with cladribine provided durable response
compared to the delayed use of rituximab after cladribine. In
our clinics, we started to apply rituximab and cladribine in
the first line recently because of the health insurance payment
terms.

In this cohort a notworthy point is the age distrubution of the
patients that is, a significant portion of the patients (42.4%)
were under 50 years and 30.3% were over 60 years. We also
exhibited different PFS according to the age groups which was
inferior in young and especially in older patients. Rosenberg
et al.'”? investigated the outcomes of cladribine treatment in
young HCL patients and found high rates of CR with durable
responses. Hermel et al.** studied on elderly HCL patients
and showed similar results of high CR rates with durable
responses. However both studies did not have any other group
as control opposite the age group they chose. It would make
more sense to compare the treatment outcomes of young, old
and middle age groups.

Limitations

This study was retrospective with a relatively low number
of patients which caused a remarkable limitation. Also,
lack of adequate data about the bone marrow biopsies after
treatment, encumbered to evaluate the CR rates.

CONCLUSION

As a resut, cladribine was verified to be an effective treatment
modality in HCL with high response rates. But, PFS was
quite low at long term. With the introduction of rituximab-
cladribine combination in the first line treatment of HCL, the
real world data is required particularly for long term results.
Another important point is the differences regarding PFS
between age groups, exclusively poor results in older patients.
From this point of view, when investigating the efficacy of a
treatment modality in HCL, it would be more appropriate
to evaluate the durability of response according to the age
groups. Thus, administration of a treatment without a durable
response would be prevented in elderly patients who are more
fragile and prone to the toxicity of drugs.
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