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Abstract
Introduction. Despite significant recent advances in the treatment of chronic lymphocytic leukaemia (CLL), most cases of 
the disease are still incurable. Treatment with monoclonal antibodies, such as ofatumumab, is one of the new therapeutic 
options.  
Objective. Retrospective analysis of the efficacy of ofatumumab in patients with chronic lymphocytic leukaemia (CLL) 
treated in the Haematooncology and Bone Marrow Transplantation Department of the Medical University of Lublin, Poland, 
during 2011–2013.  
Materials and method. The analysis included 5 patients (3 women and 2 men), aged 47–65, with Rai stage II-IV CLL, after 
a few lines of treatment. Three patients received ofatumumab in monotherapy and 2 patients received ofatumumab in 
combination with cyclophosphamide (50 mg/day) and dexamethasone (40 mg/day). All patients included in the study were 
diagnosed with an active form of leukaemia with symptoms such as lymphocytosis or massive lymphadenopathy.  
Results. All patients responded to the treatment. Within the first 8 weeks of the treatment, levels of white blood cells 
returned to normal in patients with baseline lymphocytosis (3 patients). An increase in platelet levels was reported in 3 
patients. Haemoglobin levels were higher or comparable to the baseline values in all studied patients after the completion 
of immunotherapy. In the patient with massive lymphadenopathy and hepato- and splenomegaly, the size of the lymph 
nodes, spleen and liver decreased and neutrophil levels increased. Time of progression was 5–12 months, and in one patient 
partial remission has been maintained. The treatment was well-tolerated in most cases. Asymptomatic neutropenia and 
an infection with Candida glabrata were observed.  
Conclusions. Ofatumumab may be a new and safe therapeutic option for patients with CLL after a few lines of treatment.
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INTRODUCTION

Despite significant recent advances in the treatment of chronic 
lymphocytic leukaemia (CLL), such as the introduction of 
purine analogues and monoclonal antibodies, most cases of 
the disease are still incurable. Allogenic transplantation of 
haematopoietic cells, which is an opportunity for a complete 
cure, can be used only in a small percentage of patients. For 
this reason, it is extremely important to use new drugs and 
therapeutic regimens which are available to a large number 
of patients with CLL, and which offer an opportunity 
for increased overall survival (OS). Currently, the FCR 
(Fludarabine, Cyclophosphamide, Rituximab) regimen is 
considered the gold standard in the first-line treatment of 
CLL in patients in overall good condition [1, 2]. Research 

has shown that the introduction of FCR has beneficial effects 
on the number of complete remissions (CR) and overall 
survival (OS). Rituximab, the first widely-used anti-CD20 
monoclonal antibody, is an important part of this regimen. 
Recently, new monoclonal antibodies, such as Camptah-1H 
(anti-CD52), ofatumumab and obinutuzumab (both directed 
against CD20), have been introduced. However, the treatment 
of patients with relapsed and refractory types of CLL is still 
a difficult and often unresolved clinical problem [1, 2, 3].

OBJECTIVE

The objective of this study is a retrospective analysis of the 
efficacy of ofatumumab in patients with chronic lymphocytic 
leukaemia (CLL) treated in the Haematooncology and 
Bone Marrow Transplantation Department of the Medical 
University in Lublin, Poland, during 2011–2013.
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MATERIALS AND METHOD

The analysis included 5 patients diagnosed with chronic 
lymphocytic leukaemia during 1995–2007, Rai stage II –IV 
and after a few lines of treatment. The study group included 
3 women and 2 men, all aged 47–65. Clinical characteristics 
are presented in Tables 1–3. They were all diagnosed with 
the active form of leukaemia that required treatment. Three 
patients (Nos. 1, 3 and 4) received ofatumumab due to 
lymphocytosis, whereas 2 other patients required treatment 
because of lymphadenopathy with hepatosplenomegaly (Nos. 

2 and 5). Before ofatumumab treatment, patients had been 
administered a few lines of chemotherapy. Fludarabine was 
a component of at least one of them.

In patients 1, 2 and 3, ofatumumab was used in monotherapy. 
The initial dose was 300 mg; subsequent doses were 2,000 mg. 
The regimen included 8 infusions administered every week 
for 8 consecutive weeks. After this time, ofatumumab was 
administered as a single dose of 2,000 mg/month. Patient No. 
1 received 11, patient No 2–7 and patient No. 3–12 infusions 
of monoclonal antibody, according to the treatment regimen 
described above.

Patients 4 and 5 received ofatumumab in combination 
with cyclophosphamide (50  mg/day) and dexamethasone 
(40 mg/day) on days 1–4, 8–11, 15–18 and 22–25 of every 28-
day treatment cycle. In this group of patients, ofatumumab 
was administered on days 1, 8, 15 and 22 of each 28-day 
(1,000mg/dose) treatment cycle. Both patients received 6 full 
cycles of the treatment.

All patients were administered premedication (paracetamol, 
clemastine and hydrocortisone or dexamethasone at a body 
mass-dependent dose) before the infusion of ofatumumab.

RESULTS

All patients responded to the treatment. Two patients, Nos. 
1 and 5, achieved partial remission (PR) and 3 patients (Nos. 
2, 3 and 4) reached stable disease (SD). Lymphocyte counts 
significantly decreased in patients with initial lymphocytosis 
(Nos. 1, 3 and 4) (Fig. 1; Tab. 4).

Table 1. Clinical characteristics of patients treated with ofatumumab at 
the outset of therapy

Gender
Age 

(years)
Rai clinical 

stage
Disease duration 

(months)
N0. of lines 

of treatment

Patient No. 1 M 65 III 196 9

Patient No. 2 F 47 III 122 7

Patient No. 3 F 51 II 66 3

Patient No. 4 F 57 IV 171 6

Patient No. 5 M 50 II 60 4

Table 2. Peripheral blood count and organ abnormalities at the outset 
of ofatumumab treatment

WBC (K/ul) LYMPH (K/ul)
hepato-, 

splenomegaly
lymphadenopathy

Patient No.1 259.01 245.14 yes yes

Patient No. 2 4.89 1.99 yes yes

Patient No. 3 153.40 111.70 yes yes

Patient No. 4 45.06 33.22 yes yes

Patient No. 5 1.14 0.32 yes yes

Table 3. ZAP-70 and CD38 expression and genetic aberrations at the 
outset of ofatumumab treatment

ZAP70 CD38 del(11q) del(17p)

Patient No. 1 negative negative negative negative

Patient No. 2 no data no data negative negative

Patient No. 3 negative positive negative negative

Patient No. 4 positive positive negative negative

Patient No. 5 positive positive negative negative

Figure 2. A: Lymph nodes of the patient no 5 before ofatumumab treatment. B: Lymph nodes of the same patient after ofatumumab treatment

Figure 1. Lymphocyte counts in patients 1, 3 and 4, before, during and after 
ofatumumab treatment
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Platelet counts increased in patients 4 and 5 in comparison 
to the baseline values. Haemoglobin levels were higher or 
comparable to the baseline values in all studied patients after 
the completion of immunotherapy (Tab. 4).

In patient No. 5, who was treated with immunotherapy 
because of massive lymphadenopathy (Fig. 2A) and hepato- 
and splenomegaly, the size of the lymph nodes (Fig. 2B), 
spleen and liver significantly decreased.

The clinical stage of the disease was reduced in 3 patients: 
patient No. 1 (initially – Rai stage III, stage II – after the 
treatment), patient No. 4 (initially – Rai stage IV, stage III 
– after the treatment), patient No. 6 (initially – Rai stage II, 
stage I – after the treatment).

Progression-free survival, defined as the time from the 
initiation of ofatumumab treatment to the progression of 
the disease or death of a patient, was 5–12 months. In one 
case, partial remission has been maintained until the date of 
publication (Tab. 5). Overall survival (OS), understood as the 
time from the initiation of immunotherapy to the death of 
a patient, was determined for only one patient (No. 1), who 

died because of the progression of leukaemia. Other patients 
are still being followed-up (Tab. 5).

The treatment was well-tolerated in most cases. 
Asymptomatic neutropenia (grade 2) and transient elevation 
in transaminases (Alat – grade 3) were observed in patient 
No 5. Administration of growth factors and hepatoprotective 
agents resulted in normalization of these parameters. Despite 
premedication, patient No 4 had infusion reactions (skin 
redness and rash) after every administration of ofatumumab. 
He required continuous use of anti-histamines. Moreover, 
asymptomatic infection with Candida glabrata was observed 
during the sixth cycle of the treatment.

DISCUSION

Precise identification of genetic and immunological profile of 
patients with chronic lymphocytic leukaemia, and thus the 
assessment of risk factors, helps to customize the treatment. 
At the same time, despite significant advances in the therapy 
of chronic lymphocytic leukaemia (CLL), most cases of the 
disease are still incurable. The combination of monoclonal 
antibodies with chemotherapy (FCR regimen) leads to a 
large number of complete remissions and higher overall 
survival rates in many patients. However, patients refractory 
to purine analogues, especially fludarabine, who constitute 
a group with an extremely unfavourable prognosis, are still 
an important and unresolved problem [4].

Available therapeutic option are usually limited due to 
the advanced age of patients, concomitant diseases and 
prior cytostatic treatment. One of the retrospective, single-
centre studies proved low efficacy of various, also aggressive, 
treatment options. The response rate was only 23%, while 
the risk of infectious complications was high for 54% of 
the patients. Monotherapy with rituximab was one of the 
available options, but it proved to be disappointing due to 
the lack of response and median OS of only 6 months [5].

Attempts to solve this difficult issue included the treatment 
with ofatumumab, a new anti-CD-20 monoclonal antibody. 
It is believed that this antibody is more active than rituximab 
because it binds to a different epitope which includes both 
the large and small extracellular domains of CD20, and it 
has slower dissociation rate [6, 7].

In 2009, 2 clinical trials were especially important for the 
FDA approval of ofatumumab in the therapy of previously 
treated CLL patients. In one of the studies, Coiffier et  al. 
treated 33 patients with refractory/relapsed CLL with 
ofatumumab in monotherapy and obtained a partial response 
(PR) in 48% of patients. Median progression-free survival 
was just over 3 months (106 days) [8]. The other study 
included patients with relapsed CLL who had been treated 
previously with fludarabine and alemtuzumab, and those 
with bulky lymphadenopathy. The response rate was 58 and 
47% (complete remission was achieved in one case) and PFS 
was 5.7 and 5.9 months, respectively [9].

These results, favourable in terms of the efficacy of 
ofatumumab in the monotherapy of patients with CLL and 
poor prognosis, were not replicated by Moreno et  al. The 
response rate in this case was only 22%, PFS was 5 months 
and OS – 11 months [10].

Although the group of patients presented in this paper 
was small, it is worth noting that all of them responded to 
the treatment with ofatumumab. The best result (PR) was 
achieved in patient No. 1, whose morphological parameters 
significantly improved, despite the advanced stage and long-
term course of the disease and the largest number of prior 
therapies. In patient No. 5, a spectacular improvement of 
lymphadenopathy was observed, which proves the efficacy 
of ofatumumab in patients with bulky CLL, which had 
been reported previously by Wierda et al. [11]. In this case, 
ofatumumab was combined with cyclophosphamide and 
dexamethasone, which probably had a positive effect on the 
treatment results. Synergistic action of ofatumumab and 
dexamethasone with high response rates and good tolerability 
were also reported by Castro et al and Doubek et al. [12]. 
Attempts are now being made to combine ofatumumab with 
other drugs, such as bendamustine [13] or lenalidomide [14].

Table 4. Haemoglobin, lymphocyte and platelet counts in the studied 
group before and after ofatumumab treatment.

Patient 
No. 1

Patient 
No. 2

Patient 
No. 3

Patient 
No. 4

Patient 
No. 5

Haemoglobin levels 
before the treatment

10.7 g/dl 10.0 g/dl 11.6 g/dl 11.7 g/dl 15.4 g/dl

Haemoglobin levels 
after the treatment

13.4 g/dl 12.2 g/dl 14.9 g/dl 11.7 g/dl 16.1 g/dl

Lymphocyte counts 
before the treatment

259.0 K/μl 4.89 K/μl 153.4 K/μl 45.06 K/μl 1.14 K/μl

Lymphocyte counts 
after the treatment

3.13 K/μl 3.42 K/μl 11.22 K/μl 3.95 K/μl 5.85 K/μl

Platelet counts 
before the treatment

126.0 K/μl 111.0 K/μl 177.0 K/μl 60.0 K/μl 103.0 K/μl

Platelet counts after 
the treatment

137.0 K/μl 83.0 K/μl 163.0 K/μl 102.0 K/μl 189.0 K/μl

Table 5. Progression-free survival (PFS) and overall survival (OS) in 
patients after ofatumumab treatment

Patient 
No.1**

Patient 
No. 2**

Patient 
No. 3**

Patient 
No. 4**

Patient No. 
5 ***

PFS (months) 9 9 5 12 -

OS (months) 24 - - - -

* patients with partial remission, with no signs of progression
** living patients
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The treatment was well-tolerated by the patients 
presented in this paper. There was only one asymptomatic 
ganulocytopaenia (grade 2), transient elevation in 
transaminases (grade 3) and asymptomatic infection with 
Candida glabrata. One patient had an infusion reaction (skin 
redness and rash).

Cytometric analyses have shown that ofatumumab 
probably plays a role in the rapid and prolonged depletion 
of circulating normal B lymphocytes, which may lead to 
cytopenia and infectious complications [8]. Safety and good 
tolerability of ofatumumab have also been confirmed in 
studies by other authors [8, 9]. Interestingly, Österborg et al. 
have proved the high efficacy of ofatumumab retreatment 
in patients who initially responded to the therapy and then 
relapsed.

CONCLUSIONS

Ofatumumab may be a new and safe therapeutic option for 
patients with poor prognosis after a few lines of the treatment. 
Beneficial effects of ofatumumab may be increased by its 
combination with other drugs, such as dexamethasone and 
cyclophosphamide. Further research is needed to confirm 
these hypotheses.
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