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fatumumab (Arzerra)

is a fully human mono-

clonal antibody target-

ing CD20. In October
2009, ofatumumab was approved as
monotherapy for the management
of chronic lymphocytic leukemia
(CLL).

Pharmacology

Ofatumumab is an anti-CD20
monoclonal antibody with distinct
properties that make it a potentially
superior monoclonal antibody over
rituximab (Rituxan), a chimeric anti-
CD20 monoclonal antibody. Ofatu-
mumab is fully human, and therefore
there is no risk of the development of
human anti-mouse antibodies and a
very low risk of the development of
human anti-human antibodies (Wier-
da et al., 2010). Clinical consequences
of these attributes include a decreased
risk of immunogenic reactions and im-
proved safety of administration.

Another benefit of ofatumumab is
seen through its binding with CD20.
Ofatumumab binds to a different epi-
tope than rituximab on CD20 that is
closer to the cell membrane, resulting
in increased activation of the comple-
ment and subsequent complement-
dependent cytotoxicity (Du, Yang,
Guo, & Ding, 2009; Pawluczkowycz et
al., 2009).

Ofatumumab may have increased
efficacy over rituximab in addition to
activity in rituximab-refractory pa-
tients. Finally, pharmacokinetic analy-
sis showed a half-life of approximately
410 hours after the fourth infusion,
which is in contrast to rituximab at
209 hours (Hagenbeek et al., 2008).
This property—likely the result of
more stable binding and a slower off
rate with the CD20 molecule—allows
for extended administration durations
and monthly dosing once levels reach
steady state.

Clinical Efficacy

The efficacy of ofatumumab for
hematologic disorders has been pri-
marily studied in diseases refractory
to multiple agents where there are
limited therapeutic options. An initial
phase I/I1 study in CLL was performed
to assess the dosing requirements and
potential efficacy in a relapsed or re-
fractory disease state. There appeared
to be a dose-response relationship, al-
though the maximum tolerated dose
was never obtained.

In a follow-up single-arm, multi-
center, phase IT study, ofatumumab was
tested as a single agent in patients with
either fludarabine-refractory CLL with
bulky disease (BF-ref) or fludarabine-
and alemtuzumab (Campath)-refrac-
tory (FA-ref). A planned interim anal-
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ysis of 138 patients was recently reported (Wierda
et al., 2010). This study used weekly treatments
of ofatumumab for 8 weeks followed by monthly
infusions for 4 more months. A total of 59 FA-
ref and 79 BF-ref patients were treated. Overall
response rates were similar at 57% and 48%, re-
spectively. Progression-free survival and overall
survival were also similar at 5.7 and 13.7 months
(FA-ref), and 5.9 and 15.4 months (BF-ref). The
overall response rates and survival appear to be
superior to those associated with alternative sal-
vage regimens, but further testing is needed to
confirm these findings (Tam et al., 2007). Based
on the impressive results when compared to his-
torical data with CLL, ofatumumab was approved
by the U. S. Food and Drug Administration in Oc-
tober 2009.

Ofatumumab has also been studied in re-
lapsed and refractory follicular lymphoma. In a
phase I/II study, ofatumumab was administered
at doses of up to 1,000 mg (Hagenbeek et al.,
2008). A promising duration of response among
responders (29.9 months) was observed, sug-
gesting potential efficacy and warranting further
study. A phase II study testing ofatumumab in
rituximab-refractory follicular lymphoma was
recently presented at the 2009 American Soci-
ety of Hematology Annual Meeting (Hagenbeek
et al., 2009). The overall response rate was 11%
among 116 patients, showing minimal activity and
low potential for benefit in this tumor type.

Role in Therapy for Chronic
Lymphocytic Leukemia

In 2009, an estimated 15,490 people were di-
agnosed with CLL, making it the most commonly
diagnosed form of leukemia (National Cancer
Institute, 2010). The median age at diagnosis is
72 years old, with less than one third of patients
diagnosed under age 65. Many patients are diag-
nosed on routine laboratory screening tests and
show no initial symptoms. Chronic lymphocytic
leukemia is often an indolent disease that re-
quires no initial treatment, but a minority of pa-
tients develop rapid disease involvement. Many
therapeutic options exist for patients once treat-
ment is indicated. Currently available first-line
regimens include alkylating agents such as chlo-
rambucil (Leukeran) and bendamustine (Trean-
da), purine analogs such as fludarabine, and the

anti-CD52 monoclonal antibody alemtuzumab.
Combination regimens such as rituximab/fluda-
rabine/cyclophosphamide have shown improved
response rates and a prolonged progression-free
survival, but administration is often too aggres-
sive for the majority of patients. The only modal-
ity that can provide a potential cure is allogeneic
stem cell transplantation, but this strategy is only
recommended for younger patients with limited
comorbidities, given the significant associated
morbidity and mortality (Gribben, 2010).

Patients with refractory disease are at very
high risk for serious infections because of the na-
ture of the disease and the common use of pre-
vious immunosuppressive regimens containing
fludarabine and alemtuzumab. Current treatment
options for refractory disease are limited, with
many patients unable to tolerate alternative com-
bination chemotherapy regimens (Motta, Wierda,
& Ferrajoli, 2009). Alemtuzumab is an option in
patients who are refractory to front-line therapy,
with a reported overall response rate of 34% and
a progression-free survival of 7.7 months (Stil-
genbauer et al., 2009). Unfortunately, the natural
course of patients with FA-ref and BF-ref disease
suggests a very high rate of infections (60% and
45%, respectively) and early mortality with pre-
viously used salvage regimens (Tam et al., 2007).

Ofatumumab has been shown to provide
promising clinical outcomes compared to his-
torical data among a refractory and heavily pre-
treated population. Ofatumumab has not been
studied head-to-head with alternative regimens
or treatments, but most patients on the approval
study were already refractory to currently avail-
able therapies. The median age of the patients on
study was below the median age at diagnosis (63
vs. 72 years), but there did not appear to be differ-
ences in efficacy across age ranges (Wierda et al.,
2010). Overall, ofatumumab is an active drug in a
group of patients with refractory disease, and it
has a relatively positive safety profile.

Dosage and Administration

Dosingisinitiated at 300 mg intravenously for
the first dose, followed by weekly doses of 2,000
mg for a total of 8 weekly doses. Subsequent dos-
es are administered monthly at 2,000 mg intrave-
nously. All doses are prepared in 1,000 mL of nor-
mal saline, which allows for a standard infusion
rate titration. Infusion titration rates are listed in
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the package insert (GlaxoSmith- @ L o . R
Kline, 2009). Premedication for Table 1. Premedications to be administered 30 minutes to

. ? T i 2 hours prior to infusion of ofatumumab

infusion reactions is necessary :

in light of the high incidence of Class Drug Dose

such events seen in early phase Antipyretic Acetaminophen 1,000 mg

I/H studies (Coiffier et al., 2008; Antihistamine Cetirizine® 10 mg
Hagenbeek et al.,, 2008). Table Corticosteroid Prednisolone® 100 mg

1 describes the preme(.ilc.atlons Note: Derived from Arzerra® package insert (GlaxoSmithKline, 2009).

that should be administered 2Or equivalent (e.g., loratadine, diphenhydramine)

prior to infusion of ofatumumab. *Or equivalent (e.g., methylprednisolone, 80 mg).

With doses 1, 2, and 9, the full - /

100 mg of prednisolone (or its

equivalent) should be given. Steroid doses can be
titrated down if the patient did not have a grade
3 or greater infusion reaction (GlaxoSmithKline,
2009).

Adverse Effects

Infusion reactions were seen in approximate-
ly 60% of patients in the approval study (Wierda
et al., 2010). The majority of reactions were grade
1 or 2 and occurred during the first or second in-
fusion. Nearly 40% of patients had an infusion re-
action occur with the first dose. Table 2 describes
the adverse effects that are commonly observed.
It is important to note that the adverse effects
reported were determined by the investigators
to be drug-related. Many patients with CLL are
immunocompromised and at high risk of infec-
tion; therefore, the overall rate of adverse effects
is much higher than reported in the study. In 9%
of patients, the cause of death was infection, with
sepsis or pneumonia accounting for the majority
of cases. Reactivation of hepatitis B can lead to
fulminant liver failure and has been observed in
patients treated with CD20-targeting monoclonal
antibodies. One patient died of progressive multi-
focal leukoencephalopathy, which has been seen
clinically with both rituximab and alemtuzumab
(Piccinni et al., 2010). Overall, it is important to
note that the rates of infection and early death
among those treated with ofatumumab were sig-
nificantly lower than those seen in the natural
course of this FA- or BF-refractory disease state
(Tam et al., 2007).

Nursing Implications

Ofatumumab is associated with a very high
frequency of infusion-related reactions with the
first and second doses. For this reason, the clini-
cian should pay careful attention to the patient

and use standard titration rates based on the
package insert. Based on titration rates, the mini-
mum duration of infusion for the first and second
dose is approximately 6.5 hours, excluding time
for premedication. The duration can be much
longer if infusion reactions occur. In the initial
phase I/II study in follicular lymphoma, two
patients required the infusion to be run over 13
hours because of infusion reactions (Hagenbeek
etal., 2008).

The average wholesale price (AWP) of 300
mg of ofatumumab is $1,584, and for 2,000 mg,
the AWP is $10,560 (Murry, 2009). Because the
infusion must be completed within 24 hours of
mixing, infusions may run beyond normal clinic
hours. For these reasons, careful planning, patient
scheduling, and evening coverage is required to
manage infusion reactions and prevent waste and
loss of revenue. Acetaminophen, an antihista-
mine, and a steroid must be administered at least

~

Table 2. Reported incidence of adverse
effects determined by investigators
to be ofatumumab-related

Incidence (grade 3/4)
21% (9%)
12% (9%)

Adverse event

Infection

Neutropenia

Fatigue 7% (0%)
Cough 7% (0%)
Anemia 7% (3%)
Diarrhea 6% (0%)
Dyspnea 6% (1%)
Nausea 6% (0%)
Rash 7% (0%)
Fever 4% (1%)

KNol‘e.‘ Based on information from Wierda et al., 2010. j

AdvancedPractitioner.com

Vol 1= No 2 = Jul/Aug 2010



PRESCRIBER’'S CORNER CAMPEN

30 minutes prior to each dose of ofatumumab to
prevent and/or decrease the intensity of infusion
reactions. Protocols addressing the management
of infusion reactions should be developed within
the institution.

Conclusion

Chronic lymphocytic leukemia is for most pa-
tients an incurable but slowly progressing disease.
Many patients are diagnosed with CLL but die be-
fore symptoms present. Unfortunately, a subgroup
of patients will be diagnosed with the disease at
a young age or have rapidly progressive disease.
Many patients will become refractory to first-line
therapies, where there are limited therapeutic
options. Ofatumumab appears to be an effective
therapy for patients with CLL, but risks to the pa-
tient include infusion reactions and infections. Ad-
ditional issues that need to be addressed in patient
management include costs of therapy, administra-
tion times, and infusion reaction management.
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