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he management of

chronic lymphocytic

leukemia (CLL), a ma-

lignant disorder of the
lymphoid lineage (primarily B
cells), has changed considerably
in recent years. The development
of agents targeting CD20, a trans-
membrane calcium channel pro-
tein expressed on B cells, was a
significant milestone in the man-
agement of various lymphomas
and leukemias (Cheson & Leonard,
2008; Byrd, Jones, Woyach, John-
son, & Flynn, 2014).

Rituximab (Rituxan), the first
anti-CD20 monoclonal antibody, was
originally approved by the US Food
and Drug Administration (FDA) in
1997 for the treatment of non-Hodg-
kin lymphoma and subsequently for
CLL. The German CLLS8 study com-
pared fludarabine and cyclophos-
phamide with or without rituximab
in 761 previously untreated patients
with CLL and demonstrated sig-
nificant improvements in complete

response, median progression-free
survival (PFS), and overall survival
(0S) in those who received ritux-
imab (Hallek et al., 2010). This study
thus established chemoimmunother-
apy as the standard of care in young,
symptomatic patients with CLL.

A second anti-CD20 monoclonal
antibody, ofatumumab (Arzerra), was
granted accelerated approval by the
FDA in 2009 for patients with fluda-
rabine-refractory/alemtuzumab-
refractory CLL and subsequently in
2014 for previously untreated patients
with CLL unable to tolerate fludara-
bine-based chemotherapy (Wierda
et al,, 2010, GlaxoSmithKline, 2014).
This updated indication was based
on a randomized trial comparing
ofatumumab plus chlorambucil vs.
chlorambucil alone in 447 treatment-
naive patients with CLL (Hillmen et
al., 2013). Overall response and PFS
were significantly longer in the ofatu-
mumab-chlorambucil group.

In November 2013, the third anti-
CD20 monoclonal antibody, obinu-
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tuzumab (Gazyva), was approved by the FDA in
combination with chlorambucil for patients with
previously untreated CLL. The growing number
of targeted immunotherapies in CLL, including
obinutuzumab, may represent a paradigm shift in
the management of this disease.

DRUG CLASS AND MOLECULAR
TARGET

CD20 is a transmembrane calcium channel
involved in B-cell activation, proliferation, and
differentiation (Cheson & Leonard, 2008). Type I
anti-CD20 monoclonal antibodies, rituximab and
ofatumumab, lead to complement-dependent cyto-
toxicity (CDC), stimulation of signaling leading to
apoptosis, and antibody-dependent cell-mediated
cytotoxicity (ADCC) through the recruitment of
immune mediator cells (Herter et al., 2013).

Obinutuzumab is a type II, fully humanized an-
ti-CD20 monoclonal antibody that binds in a unique
conformation to the protein epitope on the CD20
channel, which partially overlaps with the section
recognized by rituximab (Bologna et al., 2011). Due
to its glycoengineered design, obinutuzumab has
an increased affinity for natural killer cells, macro-
phages, and dendritic cells, which allows for greater
ADCC than rituximab (Golay et al., 2013; Mssner et
al., 2010). Although obinutuzumab does not stabilize
CD20 in lipid rafts and therefore has less CDC, it has
more effective direct B-cell apoptosis than rituximab
via activation of polymorphonuclear neutrophils,
which results in phagocytosis and cell death (Go-
lay et al., 2013; Mossner et al., 2010). The broadened
mechanism of action of obinutuzumab, in contrast
to the mechanisms of rituximab and ofatumumab, is
theorized to provide greater efficacy (Bologna et al.,
2011; Golay et al., 2013).

STUDY RESULTS

The FDA approval of obinutuzumab was based
on a randomized, open-label, phase III study con-
ducted in 781 adult patients with previously un-
treated CD20-positive CLL with a Cumulative IlI-
ness Rating Scale (CIRS) score of > 6, indicating a
higher number of baseline comorbidities (Goede
et al., 2014). Patients were randomized to receive
one of three treatments: chlorambucil monother-
apy, obinutuzumab with chlorambucil, or ritux-
imab with chlorambucil.

Patients in the obinutuzumab/chlorambucil
arm demonstrated significant PFS benefit com-
pared with both chlorambucil alone and ritux-
imab-chlorambucil (26.7 months vs. 11.1 months
and 15.2 months, respectively; p < 0.001 for both
comparisons). Obinutuzumab/chlorambucil had
a significant OS benefit over chlorambucil mono-
therapy (death rates 9% vs. 20%, respectively; p =
.002); however, there was no significant OS benefit
with obinutuzumab/chlorambucil vs. rituximab/
chlorambucil (death rates 8% vs. 12%, respec-
tively; p = .08). A PFS benefit with obinutuzumab/
chlorambucil was demonstrated regardless of age,
gender, lymphocyte count, or CIRS score but was
not demonstrated in patients with the poor prog-
nostic cytogenetic marker del(17p).

DOSING AND ADMINISTRATION

Prior to administration of obinutuzumab, pa-
tients should be evaluated for tumor lysis syn-
drome risk and hepatitis B reactivation. All pa-
tients should be tested for hepatitis B surface
antigen (HBsAg) and hepatitis B core antibody
(anti-HBc). If either serology is positive, consul-
tation with an experienced physician in the man-
agement of hepatitis B is warranted to evaluate for
appropriate prophylaxis and monitoring prior to
initiating therapy with obinutuzumab.

The recommended dose of obinutuzumab
is 1,000 mg (except in cycle 1, where 100 mg is
administered on day 1 and 900 mg on day 2) as
an intravenous (IV) infusion through a dedicated
line (Table 1). The 100-mg dose is prepared in 100
mL of normal saline, whereas the 900-mg and
1,000-mg doses are prepared in 250 mL of nor-
mal saline (and are never administered as a push
or bolus).

In the first cycle, patients receive three 1,000-
mg doses (with the first dose split over days 1 and
2 and the second and third doses given on days 8
and 15, respectively). Patients then receive 1,000

Use your smartphone to access the
manufacturer's Patient Assistance
Tool.
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Table 1. Administration of Obinutuzumab
Cycle, day Dose Initial infusion rate Titration guide Maximum rate
Cycle 1, day 1 100 mg 25 mg/hr No titration 25 mg/hr
Administer total
dose over 4 hr
Cycle 1, day 2 900 mg 50 mg/hr (if no May increase rate 400 mg/hr
reaction to previous by 50 mg/hr every
infusion) 30 min
Cycle 1, day 8 1,000 mg 100 mg/hr (if no May increase rate 400 mg/hr
Cycle 1, day 15 reaction to previous by 100 mg/hr every
Cycles 2-6, day 1 infusion) 30 min
\_ J

mg every 28 days for five additional cycles, for a
total of six cycles. Obinutuzumab is approved in
combination with chlorambucil, which is admin-
istered as 0.5 mg/kg orally on days 1 and 15 of each
cycle (Genentech, 2014).

Premedication with acetaminophen (650-
1,000 mg) is required before each dose. Prior to
the doses on days 1 and 2 of cycle 1, all patients
should receive an IV glucocorticoid (20 mg of
dexamethasone or 80 mg of methylprednisolone)
and an antihistamine such as diphenhydramine
(50 mg). For patients who experience an infusion
reaction during cycle 1 (day 1 or 2), subsequent
infusions require premedication with an antihis-
tamine. Also, if the reaction was grade 3 or the
patient has a lymphocyte count above 25 x 10°/L,
an IV glucocorticoid is also required before sub-
sequent infusions (Genentech, 2014). Advanced
practitioners should ensure that acetaminophen
and antihistamine are administered 30 minutes
prior and the glucocorticoid 1 hour prior to the
start of the obinutuzumab infusion. Notably, hy-
drocortisone is not efficacious in reducing the in-
cidence of infusion reactions and therefore is not
recommended by the manufacturer (Genentech,
2014). Management of infusion-related reactions
is detailed in Table 2.

In addition to prophylaxis for infusion-relat-
ed reactions, antibacterial prophylaxis is strongly
recommended throughout the duration of treat-
ment for patients with neutropenia; antiviral and
antifungal prophylaxis should also be considered.
Patients with a high tumor burden or an elevated
lymphocyte count > 25 x 10°/L should receive pro-
phylaxis for tumor lysis syndrome with allopurinol
and hydration at least 12 hours prior to the start of

the first dose of obinutuzumab (Genentech, 2014).
Interruption in treatment should be considered for
any patient with an infection, grade 3 or higher he-
matologic toxicity, or grade 2 or higher nonhema-
tologic toxicity (Genentech, 2014).

Obinutuzumab has not been studied in patients
with creatinine clearance < 30 mL/min, hepatic im-
pairment, or younger than age 18. No formal drugin-
teraction studies have been conducted; however,im-
munization with live vaccines during treatment and
until recovery of B-cell lineage is not recommended
(Genentech, 2014).

ADVERSE EFFECTS

The following adverse reactions occurred in
more than 10% of clinical trial participants (n =
240) who received obinutuzumab with chloram-
bucil: infusion reactions (69%; 21% grade 3/4),
neutropenia (40%; 34% grade 3/4), thrombocy-
topenia (15%; 11% grade 3/4), anemia (12%), and
pyrexia and cough (10% each). Laboratory ab-
normalities (> 20%) were also reported, includ-
ing hypocalcemia, hyperkalemia, hyponatremia,
increases in serum creatinine and liver function
tests, and hypoalbuminemia (Goede et al., 2014).

Infusion reactions are the most common ad-
verse effects reported with the use of obinutu-
zumab. Signs and symptoms can include hypoten-
sion; tachycardia; and respiratory symptoms such
as dyspnea, wheezing, bronchospasm, irritation of
the throat and larynx, and laryngeal edema.

After the first dose of obinutuzumab, the in-
cidence of infusion reactions drops significantly
(< 3%). Furthermore, in clinical trials, no grade 3
or 4 infusion reactions occurred after the first full
dose. In patients who are not at risk for hyperten-
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Table 2. Management of Infusion-Related Reactions to Obinutuzumab

Reaction severity Intervention

Grades 1-2 (mild to
moderate)

Grade 3 (severe)

Grade 4 (life-threatening
respiratory symptoms or
anaphylaxis)

* Reduce infusion rate or interrupt infusion temporarily

» Treat symptoms? upon resolution, continue/resume infusion

« If no further reaction, may escalate infusion rate as appropriate for the
treatment cycle (see Table 1)

* Interrupt infusion to treat symptoms? upon resolution of symptoms may
restart infusion at half of the previous rate

« If no further reaction, may resume titration of infusion rate as appropriate for
the treatment cycle (see Table 1)

« If a subsequent grade 3 infusion reaction occurs upon rechallenge,
permanently discontinue use of obinutuzumab

* Immediately stop current infusion
* Permanently discontinue use of obinutuzumab

supplemental oxygen.

Note. ®Management of infusion reactions may require glucocorticoids, bronchodilators, epinephrine, and/or

/

sive crisis, advanced practitioners should consider
withholding antihypertensive agents 12 hours pri-
or to and during administration of obinutuzumab.

Due to the risk of thrombocytopenia and hem-
orrhage, consideration should be given to with-
holding concomitant medications that may in-
crease the risk of bleeding, especially during the
first cycle. Approximately 5% of patients experi-
enced acute thrombocytopenia within 24 hours
of infusion, and all fatal hemorrhagic events oc-
curred during the first cycle.

Obinutuzumab carries two black box warn-
ings: hepatitis B reactivation and progressive
multifocal leukoencephalopathy (PML), which
results from infection with the JC (John Cun-
ningham) virus. Patients with new onset or al-
terations in preexisting neurologic symptoms
should be evaluated promptly, and those diag-
nosed with PML should not receive further treat-
ment with obinutuzumab.

IMPLICATIONS FOR THE ADVANCED
PRACTITIONER

Overall, anti-CD20 therapies have signifi-
cantly improved outcomes for patients with CLL
and form an integral component to the backbone
of therapy for these patients. Based on the avail-
able clinical evidence, obinutuzumab is recom-
mended as first-line treatment for elderly patients
> 70 years old or younger patients with multiple
comorbid conditions who do not have del(11q) or

del(17p) cytogenetic mutations (National Com-
prehensive Cancer Network, 2014).

If a patient is deemed suitable for obinutu-
zumab therapy, advanced practitioners should be
cognizant of the risks of hepatitis B reactivation,
PML, infusion reactions, and infections before
initiating treatment. Thus, appropriate premedi-
cations prior to infusions and agents for antimi-
crobial prophylaxis should be utilized. It is also
essential to obtain a baseline hepatitis B panel
before initiating treatment with obinutuzumab,
as reactivations associated with anti-CD20 mono-
clonal antibodies have resulted in hepatic failure
and death (Hwang et al., 2015). Further research
in CLL and other disease states will enhance our
understanding of the safety and efficacy regarding
obinutuzumab and allow advanced practitioners
to optimize treatment for these patients.

Disclosure
The authors have no potential conflicts of in-
terest to disclose.

References

Bologna, L., Gotti, E., Manganini, M., Rambaldi, A., Inter-
mesoli, T., Introna, M., & Golay, J. (2011). Mechanism of
action of type II, glycoengineered, anti-CD20 monoclo-
nal antibody GA101 in B-chronic lymphocytic leukemia
whole blood assays in comparison with rituximab and
alemtuzumab. Journal of Immunology, 186, 3762-3769.
http://dx.doi.org/10.4049 /jimmunol.1000303

Byrd, J. C., Jones, J. J., Woyach, J. A., Johnson, A. J., & Flynn,
J. M. (2014). Entering the era of targeted therapy for

AdvancedPractitioner.com Vol 6 m No 4 = Jul/Aug 2015



PRESCRIBER'S CORNER EVANS and CLEMMONS

chronic lymphocytic leukemia: Impact on the practic-
ing clinician. Journal of Clinical Oncology, 32, 3039-3047.
http://dx.doi.org/10.1200/JC0O.2014.55.8262

Cheson, B. D., & Leonard, J. P. (2008). Monoclonal antibody
therapy for B-cell non-Hodgkin’s lymphoma. New Eng-
land Journal of Medicine, 359, 613-626. http://dx.doi.
org/10.1056/NEJMra0708875

Genentech, Inc. (2014). Obinutuzumab (Gazyva) package in-
sert. Retrieved from http://www.gene.com/download/
pdf/gazyva_prescribing.pdf

GlaxoSmithKline. (2014). Ofatumumab (Arzerra) package in-
sert. Retrieved from https://www.gsksource.com/phar-
ma/content/dam/GlaxoSmithKline/US/en/Prescrib-
ing_Information/Arzerra/pdf/ARZERRA.PDF

Goede, V., Fischer, K., Busch, R., Engelke, A., Eichhorst, B.,
Wendtner, C. M.,..Hallek, M. (2014). Obinutuzumab plus
chlorambucil in patients with CLL and coexisting condi-
tions. New England Journal of Medicine, 370, 1101-1110.
http://dx.doi.org/10.1056/NEJMoal313984

Golay, J., Da Roit, F,, Bologna, L., Ferrara, C., Leusen, J. H,,
Rambaldi, A...Introna, M. (2013). Glycoengineered
CD20 antibody obinutuzumab activates neutrophils and
mediates phagocytosis through CD16B more efficiently
than rituximab. Blood, 122, 3482-3491. http://dx.doi.
org/10.1182/blood-2013-05-504043

Hallek, M., Fischer, K., Fingerie-Rowson, G., Fink, A. M.,
Busch, R., Mayer, J.,...Stilgenbauer, S. (2010). Addition
of rituximab to fludarabine and cyclophosphamide in
patients with chronic lymphocytic leukaemia: A ran-
domised, open-label, phase 3 trial. Lancet, 376,1164-1174.
http://dx.doi.org/10.1016/S0140-6736(10)61381-5

Herter, S., Herting, F., Mundigl, O., Waldhauer, 1., Weinzierl,
T., Fauti, T.,..Klein, C. (2013). Preclinical activity of the

type I CD20 antibody GA101 (obinutuzumab) compared
with rituximab and ofatumumab in vitro and in xeno-
graft models. Molecular Cancer Therapeutics, 12, 2031-
2042. http://dx.doi.org/10.1158/1535-7163.MCT-12-1182
Hillmen, P., Robak, T., Janssens, A., Govindbabu, K., Grosicki,
S., Mayer, J.,..Offner, F. (2013). Ofatumumab + chloram-
bucil versus chlorambucil alone in patients with untreat-
ed chronic lymphocytic leukemia (CLL): Results of the
phase IIT study Complement 1 (OMB110911) [Abstract
528]. Blood (ASH Annual Meeting Abstracts), 122 (21).
Hwang, J. P., Somerfield, M. R., Alston-Johnson, D. E., Cryer,
D.R,, Feld, J. J,, Kramer, B. S.,...Artz, A. S. (2015). Hepati-
tis B virus screening for patients with cancer before ther-
apy: American Society of Clinical Oncology Provisional
Clinical Opinion Update. Journal of Clinical Oncology, 33,
2212-2220. http://dx.doi.org/10.1200/jc0.2015.61.3745
Mbossner, E., Briinker, P., Moser, S., Piintener, U., Schmidt,
C., Herter, S.,..Umaiia, P. (2010). Increasing the efficacy
of CD20 antibody therapy through the engineering of a
new type II anti-CD20 antibody with enhanced direct
and immune effector cell-mediated B-cell cytotoxic-
ity. Blood, 115, 4393-4402. http://dx.doi.org/10.1182/
blood-2009-06-225979
National Comprehensive Cancer Network. (2014). Non-
Hodgkin’s Lymphoma. v4.2014. Retrieved from http://
www.nccn.org/professionals/physician_gls/pdf/nhl.pdf
Wierda, W. G., Kipps, T. J., Mayer, J., Stilgenbauer, S., Wil-
liams, C. D., Hellmann, A.,..Osterborg, A. (2010). Ofa-
tumumab as single-agent CD20 immunotherapy in
fludarabine-refractory chronic lymphocytic leukemia.
Journal of Clinical Oncology, 28, 1749-1755. http://dx.doi.
org/10.1200/JC0.2009.25.3187

J Adv Pract Oncol AdvancedPractitioner.com



