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ABSTRACT

Objective: To share our clinical experience on the first, second, and third-line treatments of hairy cell leukemia (HCL), with cladribine and other
methods, including splenectomy and interferon treatments.

Methods: The clinical features, treatments (including response and complications), and survival data of 24 patients, who were diagnosed with
HCL at Okmeydani Training and Research Hospital between November 1996 and August 2019, were retrospectively analyzed.

Results: The mean follow-up time was 130.77+75.07 months. All patients who had received cladribine as a first-line treatment (n=17)
demonstrated response to treatment, whereas complete response (CR) was observed in 41.2%. Mean progression-free survival after the first-line
treatment was 83.58+57.40 months and median survival was 75.25 months (minimum-maximum: 2.14-194.79). Progression-free survival time
was significantly longer in cladribine recipients.

Conclusion: The effectiveness of cladribine in HCL treatment was once more shown in this study; however, the low frequency of CR to cladribine
in our study compared to the literature was considered to be related to the increased frequency of massive splenomegaly and lymphadenopathy
at the time of diagnosis, as well as low platelet values.
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oz

Amag: Tiyli hicreli 16seminin (HCL) kladribin ve splenektomi ile interferon tedavileri gibi diger yontemlerle birinci, ikinci ve Gglincl basamak
tedavileriyle ilgili klinik deneyimimizi paylasmaktir.

Gereg ve Yéntem: Okmeydani Egitim ve Arastirma Hastanesi'nde Kasim 1996 ile Agustos 2019 tarihleri arasinda HCL tanisi alan 24 hastanin
klinik 6zellikleri, tedavileri (yanit ve komplikasyonlar dahil) ve sagkalim verileri geriye déniik olarak incelendi.

Bulgular: Ortalama takip stiresi 130,77+75,07 aydi. Birinci basamak tedavi olarak kladribin alan tim hastalar (1=17) tedaviye yanit gésterdi ve
%41,2'sinde tam yanit gézlendi. ilk basamak tedaviden sonra ortalama progresyonsuz sagkalim 83,58+57,40 aydi ve medyan sagkalim 75,25
aydi (en kiclik-en buytk: 2,14-194,79). Kladribin kullanan hastalarda progresyonsuz sagkalim siresinin anlamli dizeyde daha uzun oldugu
bulunmustur.

Sonug: Bu calismada kladribinin HCL tedavisinde etkinligi bir kez daha g&sterilmis olsa da, kladribine tam yanit sikliginin literatiire gére distk
olmasi, tanidaki masif splenomegali ve lenfadenopati sikliginin fazla olmasi ve distk trombosit degeri ile iliskili oldugu dustntlmustdr.

Anahtar Kelimeler: Kladribin, tlyli hiicreli 16semi, tedavi, sagkalim
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INTRODUCTION

Hairy cell leukemia (HCL) is a B cell lymphoproliferative
disease that originates from postgerminal central memory
cells and splenic marginal zone B cells and is characterized
by pancytopenia, splenomegaly, bone marrow involvement
accompanied by fibrosis, and the presence of lymphoid
cells with cytoplasmic extension (hair-like) in the peripheral
blood (1,2). The characteristic immunophenotype of cluster
of differentiation (CD)19+, CD20+, CD11c+, CD25+,
CD103+, and CD123+ co-expressing cells confirms the
diagnostic features of HCL classic. HCL constitutes 2% of
all adult leukemias (3). Apart from childhood, the disease
can develop in all ages, but is often diagnosed in Caucasian
males over 50 years old (4 times more common compared
to females) (1,3).

HCL usually progresses very slowly and current therapies
achieve high levels of success (4). Patients who are
asymptomatic without progression are followed up without
treatment, whereas those symptomatic and those who
meet cytopenia criteria receive treatment through a well-
defined algorithm of first- and second-line therapy, which
includes the use of cladribine (2-chlorodeoxyadenosine,
2CdA) and pentostatin

treatment

(deoxycoformycin).  Additional

options include splenectomy, interferon-
alpha (IFN-0), and chemotherapy, especially as second-
line therapy (5). After the introduction of purine analogs
(cladribine and pentostatin) as treatment options for HCL,
complete remission was demonstrated to be obtained
in approximately 75% of patients, and despite possible
relapse within 15 years (50% of patients), most individuals

are likely to have a near-normal life expectancy (6-8).

This retrospective study aimed to analyze the treatment
response and adverse effects of treatment, relapses,
survival, and occurrence of secondary malignancies in our
center during the 24 years of follow-up.

METHODS

Study Group and Evaluation

The study group was comprised of all individuals diagnosed
with HCL at Okmeydani Training and Research Hospital
between November 1996 and August 2019. The patients
diagnosed with hairy cell variants and those with missing
medical files were excluded from the study. Demographic
data, clinical features, and treatment-related characteristics
and outcomes of 24 patients were recorded from the files
and were retrospectively analyzed within the scope of the
study.

Bone marrow biopsy results were categorized based on
infiltration type (interstitial, diffuse, and both) and degree of
fibrosis (scored on a scale from 0 to 4) (9).

Definitions, Treatment

Evaluation

Approach, and Response

HCL diagnosis was made according to the World Health
Organization criteria based on the results of flow cytometry
or bone marrow morphology and immunohistochemistry
(10). Treatment is generally initiated in patients with
significant cytopenia [Hemoglobin (Hb) of <11 g/dL, ANC]
of <1-0 x 10%/L, and/or platelets of <100 x 10°/L), massive or
symptomatic splenomegaly, constitutional symptoms (such
as fever or night sweats), and/or infections (11).

Splenectomy, IFN-a (referred to as IFN henceforth),
cladribine, and rituximab were the treatment options utilized
during the 24 years. IFN and splenectomy were preferred as
first-line therapy when cladribine was unavailable in Turkey.
IFN was started at a dosage of 3 MU three times a week.
Splenectomy was performed either laparoscopically or via
open surgery. Cladribine was given either by continuous
intravenous infusion at 0.1 mg/kg/day (1-7 days), 2-hour
intravenous infusion at 0.1 mg/kg for 5 consecutive days or
once a week for 7 consecutive weeks, or subcutaneously at
0.14 mg/kg/day for 5 days (12). Rituximab was administered
at 375 mg/m? weekly for four consecutive weeks (13).

The response was evaluated by complete blood count,
peripheral blood smear, biochemical parameters, and bone
marrow biopsy at 3months after therapy initiation. Complete
response (CR) was defined as (1) the disappearance of hairy
cells in the peripheral blood smear and bone marrow,
(2) absolute neutrophil count of>1,500x10%L, platelet
of >100x 107/L, and Hb of >11 gr/dL, and (3) splenomegaly
regression on physical examination. Partial response (PR)
was defined as near-normalization of the peripheral blood
count (as in CR) with a minimum of 50% improvement in
organomegaly and bone marrow biopsy infiltration with
HCL. Relapse was defined as a reappearance of hairy cells
in peripheral blood or bone marrow and recurrence of the
previously mentioned types of cytopenia or organomegaly
or >50% increased residual disease after PR. The presence
of PR or CR was included in the overall response (OR)
evaluations. Any response rather than PR or CR was
regarded as no response (14,15).

The overall survival was defined as the time from HCL
diagnosis until the death of any cause or the date of the
last observation. Relapse-free survival was defined as the
time from the treatment initiation until relapse or death, and
patients who remained disease-free were censored at the
date of the last observation.
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Ethics

All procedures performed in studies involving human
participants were following the ethical standards of the
institutional and/or national research committee and with
the 1964 Helsinki Declaration and its later amendments or
comparable ethical standards. The study was approved by
the Clinical Research Ethics Committee of Medical Sciences
University, Okmeydani Training and Research Hospital
(approval no: 1387). Informed written consent was obtained
from all individual participants who are included in the study.

Statistical Analysis

The Number Cruncher Statistical System 2007 software was
used for all statistical analyses. Research data evaluating
presented the descriptive statistics with mean, standard
deviation, median, and minimum and maximum values
for quantitative data, whereas frequency and percentage
were used for categorical data. The Kaplan-Meier survival
analysis was used for the survival analyses. The threshold for
statistical significance was set at p<0.05.

RESULTS

A total of 24 patients with a median age of 53.5 years were
included in the study, wherein 4 (16.7%) were female and
20 (83.3%) were male. Twelve (50%) of the patients were
incidentally detected and were asymptomatic at the time
of diagnosis despite having cytopenia. The characteristics
and the presenting features of patients are listed in Table 1.

The laboratory tests evaluation detected neutropenia in
18 patients (66.7%), pancytopenia in 14 patients (58.3%). In
addition, monocytopenia was detected in 8 patients (33.3%)
out of the 18 patients with available measurements (Table 2).
Biopsy findings on bone marrow evaluations are presented
in Table 3.

All 24 patients required treatment at presentation, including
patients who are asymptomatic but required treatment due
to cytopenia. Cladribine was administered to 17 (70.8%) as
first-line therapy, wherein 7 (41.2%) had CR and 10 (58.8%)
had PR. Five patients were given IFN therapy as first-line
treatment, wherein 1 patient remained unresponsive and
4 patients had PR. Finally, splenectomy was performed as
the first-line therapy in 2 patients, one of which partially
responded, whereas the other patient did not attend follow-
up and applied with a relapse later on.

Only 1 (16.7%) of the 6 patients with CR to cladribine as
the first-line treatment required second-line treatment
after 4 years. Among the 10 patients with PR to cladribine,
4 required second-line treatment 6-10 years after initial
treatment.
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Table 1. Characteristics and presenting features of patients
with hairy cell leukemia

N (%)
Median age 53.5 (35-78)
Sex
Female 4 (16.7)
Male 20 (83.3)
B symptoms 3 (12.5)
Weight loss 2 (8.3)
Night sweating 1 (4.2)
Fever 1 (4.2)
Malaise 5 (20.8)
Fever and infection 3 (12.5)
Abdominal pain 3 (12.5)
Bleeding 3 (12.5)
Ecchymosis 3 (12.5)
Gingival bleeding 1 (12.5)
Hematuria 1 (4.2)
Abdominal swelling 2 (8.3)
Splenomegaly
No 2 (8.3)
Yes 22 (91.7)
Mean spleen size, cm 20.30 +5.58 cm
Massive splenomegaly 10 (41.7)
Hepatomegaly
No 1" (47.8)
Yes 12 (52.2)
Lymphadenopathy
No 18 (75.0)
Yes 6 (25.0)
Peripheral 1 (16.7)
Mediastinal 4 (66.7)
Abdominal 3 (50.0)
Positive staining
CD20 19 (82.6)
CD103 8 (34.8)
CD11c 11 (47.8)
CD19 6 (26.1)
CD25 5 (20.8)
CD38 1 (4.2)

CD: Cluster of differantiation
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Table 2. The distribution of peripheral blood parameters

Median (minimum-
maximum)

Hemoglobin 8.77 (4.8-13.8)

Platelet 48,500 (2,000-151,000)

Leukocyte 2,945 (1,200-37,940)
600 (100-3,790)

510 (50-29,900)

Absolute neutrophil count

Monocyte count

Hairy cell quantification in peripheral

blood 17 (8-50)

N
Hairy cell in peripheral blood
No 18
Yes 6
Table 3. Bone marrow biopsy findings

N (%)

Infiltration type 24 (100)
Diffuse 12 (50.0)
Interstitial 7 (29.2)
Diffuse + interstitial 3 (12.5)
Unknown 2 (8.3)
Degree of fibrosis 24 (100)
Not checked 2 (8.3)
1/4 2 (83
2/4 11 (45.83)
3/4 9 (37.5)
TRAP positivity 24 (100)
Unchecked 1 (8.3)
Positive 23 (91.7)

TRAP: Tartrate-resistant acid phosphatase

Overall progression-free survival after first-line therapy
was 83.58+57.40 months. In cases where cladribine was
administered, 12 (70.6%) were progression-free and 5 had
a relapse and the mean progression-free survival time was
142.91£16.69 months. In cases where cladribine was not
administered, 1 patient (14.3%) was progression-free and
6 had a relapse and the mean progression-free survival
time was 78.07+24 months. The progression-free survival
analysis via the log-rank test revealed a significantly shorter
progression-free survival rate in patients who did not receive
cladribine as first-line therapy (p<0.001).

A total of 11 patients received second-line therapy. Ten
patients received cladribine, of which 6 (60%) had CR and 4
(40%) had PR. The overall median progression-free survival
time after the second-line therapy was 126.39 months,
whereas 73.8 months for cladribine recipients.

Among 2 patients who had PR to cladribine therapy in
the second-line treatment, 1 was given rituximab with CR,
whereas cladribine therapy was repeated in the other, which
resulted in PR (Table 4).

Approximately 2 years after IFN treatment, 1 patient who
was partially responsive developed osteomyelitis. Four
of the patients (16.67%) had concomitant malignancy
(basal-cell carcinoma, ureteral adenocarcinoma, laryngeal
adenocarcinoma, and prostatic adenocarcinoma), wherein 1
was detected before treatment (prostatic adenocarcinoma),
secondary malignancy was detected in 2 patients after
cladribine treatment and 1 after IFN therapy.

As a complication of cladribine treatment, 5 patients
developed febrile neutropenia and responded to
antibiotherapy and G-CSF treatment. Two of the patients
died due to concomitant secondary malignancies. As of
writing, 22 of the 24 patients (91.7%) are still alive. Overall,
the final data showed that mean survival was 132.58+16.98
months and mean follow-up duration was 130.77+75.07
months (Table 5, Figure 1-3).

Survival Functions

1,0 first line treatment

¥ CLADRIBING-)
I ICLADRIBIN(+)
+- CLADRIBIN(-)

i +— CLADRIBING+)

06

Cum Survival

0,4

0,0

Progression-free survival (months)

Figure 1. Kaplan-Meier curve of progression-free survival according
to cladribine used in first-line treatment

DISCUSSION

The current study provides additional data demonstrating
the efficacy of available treatment modalities in patients
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Figure 2. Kaplan-Meier curve of progression-free survival after first
and second-line treatment
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Figure 3. Kaplan-Meier curve for overall survival

with HCL, especially for cladribine therapy that yielded a
significantly longer progression-free survival and reduced
the frequency of relapse compared to patients who had not
received cladribine as first-line therapy. Of note, all patients
responded to cladribine; however, CR was observed in only
41.2% of patients.

The study conducted by Mikler Mascarenhas (7) (12 patients)
revealed a treatment response to cladribine from all
participants, and the CRrate was 92%. The literature reported
frequencies ranging from 75% to 100% CR to cladribine
in large-scale series (16,17). This situation was attributed
to the presence of severe thrombocytopenia, massive
splenomegaly, or multiple lymphadenopathies in our cases.
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The literature focusing on the clinical findings of patients with
HCL show that the most frequently identified examination
splenomegaly (60-90%) and cytopenia
(anemia, leukopenia, neutropenia, thrombocytopenia, and
monocytopenia with frequencies of 70%, 65%, 75%, 80%,
and 90%, respectively) (14,18,19). Our study found anemia
in 91.7% of patients, leukopenia in 62.5%, neutropenia in

findings are

66.7%, thrombocytopenia in 95.8%, and monocytopenia
in 33.3%. Findings other than monocytopenia were very
similar in frequency to values reported in the literature.
The lower frequency of monocytopenia may be in part due
to the initial monocyte levels that were not determined
in 6 patients. Even so, tartrate-resistant acid phosphatase
positivity was present in 100% of our patients and all were
diagnosed with typical HCL; therefore, even if all of these
6 individuals had monocytopenia, there would still be a
considerable difference compared to studies reporting data
from patients with typical HCL.

In the 2000 update of the HCL guideline published by the
British Society for Hematology, the severity of cytopenia
was reported to depend on spleen size and extensive bone
marrow infiltration (20). Pancytopenia was determined in 14
of our patients (58.3%), 22 (91.7%) had splenomegaly, and 15
(62.5%) had diffuse bone marrow infiltration. Pancytopenia
and splenomegaly ratios in our study are very similar to those
reported by Chatterjee et al. (21); however, their results are
higher than those reported in other literature (2,4).

Lymphadenopathy was detected in 25% (n=6) of our 24
patients, and it was reported to be within 9%-20% in the
literature (4,6,21-23). In our series, 3 patients had mediastinal,
2 had intra-abdominal multiple lymphadenopathies, and
1 had extensive and conglomerate lymphadenopathy. In
another patient, extensive lymphadenopathy involvement
was observed in the axillary, mediastinal, and intra-
abdominal regions. All three patients with mediastinal
lymphadenopathy partially responded to cladribine
treatment. These lymph nodes were not extensively
affected (and did not exceed 2 cm), which suggests that
mediastinal localization may have a negative effect on
treatment response. Among the patients with extensive
multiple lymphadenopathies,
with extensive conglomerate lymphadenopathy partially
responded to cladribine, whereas the others demonstrated

intra-abdominal those

CR. This suggests that the extent and size of the intra-
abdominal lymph node involvement may be more
important than localization. Indeed, in a study of 88 cases
in which Mercieca et al. (24) investigated the frequency
of abdominal lymphadenopathy in HCL, the presence of
abdominal lymphadenopathy was found to be associated
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Table 4. Distribution of first-line treatments and treatment response

First-line treatments Interferon a

Cladribine Splenectomy Total

(n=5, 20.8%) (n=17, 70.8%) (n=2, 8.3%) (n=24, 100%)
Unresponsive, n (%) 1(20%) 0 0 1(4.2%)
Partial response, n (%) 4 (80%) 10 (58.8%) 1 (50%) 15 (62.5%)
Complete response, n (%) 0 7 (41.2%) 0 7 (29.2%)
No follow-up, n (%) 0 0 1 (50%) 1(4.2%)

Table 5. Survival analyses according to the use of cladribine as
first-line treatment

Cladribine (+) Cladribine (-)
(n=17,70.8%) (n=7, 29.2%)
Patients with relapse 5 (29.4%) 6 (85.7%)
Patients with 0.012
progression-free 12 (70.6%) 1(14.3%)
survival
Mean progression- 142.9116.69  78.07+24.53  <0.001

free survival, months

with treatment resistance. In an earlier publication by the
same author that included 12 cases with HCL who had
abdominal lymphadenopathy, abdominal imaging was
stated to be necessary at the time of diagnosis (25).

No staging system for HCL has yet been defined in the
literature. However, considering that our patients had more
frequent splenomegaly and pancytopenia at presentation,
the increased frequency and the extent of lymphadenopathy
involvement may suggest that patients were admitted with
relatively advanced disease. However, larger case series
need to be evaluated to define “advanced disease” and to
claim that lymph node involvement may be more frequent
in such patients. These studies will also be important to
determine whether the localization of lymphadenopathy
has any influence on treatment response.

Similar to the study of Ongéren et al. (26), our study found a
significantly lower frequency of progressive disease in patients
who received cladribine as first-line treatment compared to
those who received splenectomy or IFN treatment. The mean
follow-up time of patients was 130.77+75.07 months, the
mean progression-free survival after the first-line cladribine
treatment was 142.91+16.69 months (median: 77.96 months).
These values were found to be longer than those reported by
other domestic studies, but shorter than that of the 233-case
study by Else et al. (27) (6,26). After the second-line therapy,
the OR to cladribine was again 100%, while the CR rate was
60%. Higher CR rates after relapse were thought to be due
to a lower frequency of lymph node involvement and massive
splenomegaly at the time of relapse. Mean progression-free
survival after second-line treatment was 83.45+66.82 months

(median 73.8 months), again shorter compared to the study by
Else et al. (27); however, studies have repeatedly shown that
severe anemia and severe thrombocytopenia are associated
with decreased survival (17). Therefore, the difference may
be due to the presence of higher median hemoglobin and
platelet levels at the time of diagnosis in the study by Else
et al. (27).

The rarity of HCL, the single-center nature of our data, and
the number of patients included in the study are notable
limitations, which must be considered when concluding our
results. Furthermore, even though clinical data deficits were
minimal, the presence of missing data and the insufficient
measurements in all patients may further hamper the
accuracy of laboratory-related findings.

CONCLUSION

Finally, the lack of p2-microglobulin and BRAF mutation
analysis is an important limitation.

Such high lymph node involvement at the time of diagnosis
in our group of patients seems remarkable, and therefore,
is believed to be a factor that reduced cladribine response.
The effects of the presence of abdominal multiple
lymphadenopathies, occurring particularly due to relapse,
on the treatment response has been investigated in the
literature; however, large-scale studies are needed to
evaluate the effects of extensive lymph node involvement
and its localization in the early phase, especially for its
influence on therapy response and survival.
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