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LETTERTO THE EDITOR

Monoclonal antibodies targeting CD20

Chien-Hsing Chang, Edmund A. Rossi and David M. Goldenberg*

Immunomedics, Inc.; Morris Plains, NJ USA

We are commenting on the article by Klein et al. on the func-
tional properties of several anti-CD20 monoclonal antibodies
(mAbs) in the January/February 2013 issue of mAbs.! Rituximab,
the first monoclonal antibody approved for cancer therapy, has
truly revolutionized the treatment of a variety of CD20* hema-
tological malignancies,”® and also has been studied in a large
number of autoimmune diseases.” It is therefore expected that
improved versions of anti-CD20 mAbs are being developed and
evaluated clinically as potential next-generation agents. In this
regard, the review by these authors is timely, since a number of
promising mAbs have been reported and are in various stages
of development. How they can be distinguished is important to
appreciate and to build on for future innovations. However, in
a task of this breadth, it is mandatory that the authors present
an accurate and balanced view, especially since they are involved
with the development of GA101 (obinutuzumab).

Veltuzumab (hA20, Immunomedics, Inc.) is described in the
article as a Type 1 humanized anti-CD20. In contradiction to
their statement that it “shows similar specificity, avidity and in
vitro activity” to rituximab,' we point out that our most recent
article elucidating structure-function relationships, cited by these
authors, showed that the substitution of asparagine by aspartic
acid in the CDR-H3, together with human framework regions
from epratuzumab, our anti-CD22 humanized mAb, resulted
in significantly slower off-rates compared with rituximab in 3
human lymphoma cell lines.’ Indeed, back-mutation studies con-
firmed that the differentiation of the off-rate between veltuzumab
and rituximab is related to this single amino acid difference in
CDR-H3. In addition, complement-dependent cytotoxicity was
more potent in 1 of 2 cell lines, and in vivo, veltuzumab had
superior efficacy in 3 human lymphoma xenografts models, com-
pared with rituximab.’
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The ultimate test of a new agent is its clinical performance,
and it is therefore disappointing that Klein et al. did not men-
tion how these different anti-CD20 types and constructs per-
form in patients, to the extent that data are available. Although
some, such as obinutuzumab and ofatumumab, are claimed to
have high potency, it is a concern that much higher doses than
those used for rituximab were chosen to show superior efficacy.®*
At these doses, obinutuzumab may have more toxicity, particu-
larly neutropenia. Indeed, proper comparisons require candidate
new mAbs be given in similar or even lower doses and sched-
ules to prove superiority to rituximab. Where direct comparisons
to rituximab are being conducted, it would seem reasonable to
require that the doses being given by both agents are the same, or
at least at a comparable saturation.

Initial clinical studies with veltuzumab have shown that doses
as low as 80 mg (for the subcutaneous formulation) or 80 mg/m?
(for IV infusions) weekly x 4 resulted in comparable rates of
objective response (44—47%) to published data for rituximab,
but much higher CR/CRu rates (24-27%) mostly in relapsed
follicular non-Hodgkin lymphoma patients,”"°
the preclinical studies.

Further, other reengineered forms of anti-CD20 mAbs with
improved therapeutic properties have been described, such as
multivalent constructs, bispecific mAbs (targeting CD20 and
CD22 or CD74), and anti-CD20 immunocytokines, as reviewed
recently."! Whether these have any advantages over rituximab,

as predicted from

however, must await clinical assessment at doses comparable, or
lower, to those conventional for rituximab.

Disclosure of Potential Conflicts of Interest

All authors are employees and sharcholders of Immunomedics,
Inc.

335

Do not distribute.

I0Science.

©2013 Landes B



336

References

Klein C, Lammens A, Schifer W, Georges G, Schwaiger M, Méssner E, et al. Epitope
interactions of monoclonal antibodies targeting CD20 and their relationship to func-
tional properties. MAbs 2013; 5:22-33; PMID:23211638; http://dx.doi.org/10.4161/
mabs.22771

Keating GM. Rituximab: a review of its use in chronic lymphocytic leukaemia, low-
grade or follicular lymphoma and diffuse large B-cell lymphoma. Drugs 2010; 70:1445-
76; PMID:20614951; http://dx.doi.org/10.2165/11201110-000000000-00000
Maloney DG. Anti-CD20 antibody therapy for B-cell lymphomas. N Engl ] Med 2012;
366:2008-16; PMID:22621628; http://dx.doi.org/10.1056/NE]Mct1114348
Fleischmann RM. Safety of biologic therapy in rheumatoid arthritis and other auto-
immune diseases: focus on rituximab. Semin Arthritis Rheum 2009; 38:265-80;
PMID:18336874; http://dx.doi.org/10.1016/j.semarthrit.2008.01.001

Goldenberg DM, Rossi EA, Stein R, Cardillo TM, Czuczman MS, Hernandez-
Tlizaliturri FJ, et al. Properties and structure-function relationships of veltuzumab
(hA20), a humanized anti-CD20 monoclonal antibody. Blood 2009; 113:1062-70;
PMID:18941114; http://dx.doi.org/10.1182/blood-2008-07-168146

Salles G, Morschhauser E Lamy T, Milpied N, Thieblemont C, Tilly H, et al. Phase 1
study results of the type II glycoengineered humanized anti-CD20 monoclonal anti-
body obinutuzumab (GA101) in B-cell lymphoma patients. Blood 2012; 119:5126-32;
PMID:22431570; htep://dx.doi.org/10.1182/blood-2012-01-404368

mAbs

10.

Sehn LH, Assouline SE, Stewart DA, Mangel J, Gascoyne RD, Fine G, et al. A
phase 1 study of obinutuzumab induction followed by 2 years of maintenance in
patients with relapsed CD20-positive B-cell malignancies. Blood 2012; 119:5118-25;
PMID:22438256; http://dx.doi.org/10.1182/blood-2012-02-408773

Wierda WG, Kipps TJ, Mayer ], Stilgenbauer S, Williams CD, Hellmann A, et al.;
Hx-CD20-406 Study Investigators. Ofatumumab as single-agent CD20 immuno-
therapy in fludarabine-refractory chronic lymphocytic leukemia. J Clin Oncol 2010;
28:1749-55; PMID:20194866; htep://dx.doi.org/10.1200/JC0O.2009.25.3187
Morschhauser F, Leonard JP, Fayad L, Coiffier B, Petillon MO, Coleman M, et al.
Humanized anti-CD20 antibody, veltuzumab, in refractory/recurrent non-Hodgkin’s
lymphoma: phase I/II results. ] Clin Oncol 2009; 27:3346-53; PMID:19451441;
http://dx.doi.org/10.1200/JCO.2008.19.9117

Negrea GO, Elstrom R, Allen SL, Rai KR, Abbasi RM, Farber CM, et al. Subcutaneous
injections of low-dose veltuzumab (humanized anti-CD20 antibody) are safe and active
in patients with indolent non-Hodgkin’s lymphoma. Haematologica 2011; 96:567-73;
PMID:21173095; http://dx.doi.org/10.3324/haematol.2010.037390

Rossi EA, Goldenberg DM, Chang CH. Complex and defined biostructures with the
dock-and-lock method. Trends Pharmacol Sci 2012; 33:474-81; PMID:22739259;
http://dx.doi.org/10.1016/j.tips.2012.06.001

Volume 5 Issue 3

. Do not distribute.

loscience

©2013 Landes B





