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Current status of anti-CD30 monoclonal
antibody therapy in anaplastic lymphoma
and Hodgkin’s lymphoma

Until the advent of anti-CD20
antibody therapy, the mainstay
of treatment in non-Hodgkin’s

lymphoma (NHL) was standard che-
motherapy. The combination of anti-
bodies with chemotherapy has
enhanced event-free and overall sur-
vival in both diffuse large B cell NHL
and follicular NHL.1 With this example
of combined chemo/ immunotherapy
to enhance clinical response, it has
been considered of interest to attempt
a similar approach for T cell NHL and
Hodgkin’s lymphoma (HL).

The search for potential targets
revealed CD30 as a clearly appropri-
ate antigen. Initially identified on
Reed Sternberg cells in HL and HL
cell lines using an antibody Ki 1,2
CD30 is now known to have a relative-
ly restricted distribution on activated
lymphocytes, HL, anaplastic large cell
lymphoma (ALCL) (Table 1) and
some peripheral T cell leukaemia and
lymphomas3 and is found at low levels
in a number of non-haemopoetic
tumours. CD30 is a transmembrane
glycoprotein (105-120kDa) and a
member of the TNF family and
although its function is not yet com-
pletely defined, stimulation of cell
growth and induction of apoptosis
have been noted.4 In order to investi-
gate the possibility of tumour treat-
ment with monoclonal antibodies, ini-
tial development utilized murine anti-
bodies. Variable responses were seen
in ALCL and HL lines with both cyto-
toxicity and enhancement of cell
growth noted.5 Development of
murine monoclonals was restricted by
the potential for a human anti-mouse
response and more recent clinical
studies have been conducted using
humanised antibodies or chimeric
antibodies.

Humanised anti-CD30 (medarex)
The anti-CD30 antibody (MDX-060)

is a fully human anti-CD30 antibody
which induces Fc receptor mediated
killing of CD30 expressing lines and
limits the growth of CD30 expressing
tumour cells in a murine xenograft
model.6 In a Phase I study, the initial
regimen was a weekly infusion at doses
ranging from 1 to 10 mg/kg. Tolerabil-
ity was very good and 17 subsequent
patients were treated with the 15
mg/kg dose schedule in the extended
study reported by Ansell et al.7 At the
time of report, 48 patients with advanc-
ed refractory disease (40 with HL, 6
with ALCL and 2 with other CD30 pos-
itive lymphomas) had been treated
with varying doses between 1 mg/kg to
15 mg/kg. The maximum tolerated
dose had not been reached but 2 SAEs
had occurred related to drug adminis-
tration (1 elevation of liver enzymes; 1
pulmonary ARDS syndrome) but gen-
eral tolerability was very good. Objec-
tive responses were seen in 6 patients
including 2 with CR (1 HL; 1 ALCL)
and 4 partial responses (3 HL; 1
ALCL). Stable disease was observed in
18 patients. The overall response rate
was 10.7% (by cohort 14.2%, 16.6%,
17.6% at 1 mg, 5 mg and 15 mg dose
levels). There was no clear cut relation-
ship with response to soluble CD30 lev-
els at time of starting therapy. Combi-
nations of this human anti-CD 30 anti-
body have also been shown in vitro,
using cell lines, to have enhanced cyto-
toxicity in the presence of cytotoxic
drugs, particularly gemcitabine and
etoposide.8 In addition, the antibody
activates NF-κB and sensitises lym-
phoma cell lines to bortezemib (pro-
teasome inhibitor) induced apoptosis9

suggesting that antibodies of this type
may be more potent in combination.
There is no clinical data on combina-
tions in humans at present.
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Chimeric anti-CD30 (Seattle Genetics)
SGN-30 (Seattle Genetics) utilises murine vari-

able regions and human constant regions. The
product proved to be an effective inhibitor of
growth in CD30 positive cell lines apparently by
a predominant apoptotic mechanism rather than
antibody dependent cytotoxicity.10 There was
clear efficacy seen in tumour xenografts at doses
of 1-4 mg/kg with a very good side-effect profile
and a dose dependent delay in tumour progres-
sion. In addition, preclinical in vitro and in vivo
data demonstrate marked synergy when SGN-30
is combined with chemotherapy.11

Phase I development
Initial Phase I evaluation of single dose SGN-30

was in 13 patients with relapsed refractory CD 30+
disease. The MTD was not reached at the highest
dose cohort tested of 15 mg/kg.12 Two patients in
this study had a partial response; 1 patient with
ALCL treated at 2 mg/kg had a 50% decrease in
tumour volume and another patient with HL,
treated at 4mg/kg, had a 40%decrease in tumour
volume.A subsequent Phase Imulti-dose study test-
ed doses of 2-12 mg/kg given once per week for 6
doses. Patients haddiagnoses of relapsed/refracto-
ry HL21 or relapsed refractory CD30 positive NHL
(2 ALCL/1 DLBCL). A CR occurred in a cuta-
neous ALCL patient and disease stabilisation
occurred in 5 patients. Patients tolerated multiple
doses satisfactorily13,14 with mild to moderate
adverse events and a maximum tolerated dose was
not reached at the 12 mg/kg dose level.

Phase II development
The first Phase II clinical trial with SGN- 30 was

designed to enrol 40 relapsed/refractory HL
patients and 40 ALCL patients. Data are available
for 35 evaluable patients with HL. Stable disease
was achieved in 9 patients (5 of 15 at 6 mg/kg
and 4 of 20 at 12 mg/kg). No objective respons-
es were seen. Of the ALCL patients, 17 patients
were evaluable, 1 patient had a CR, 3 had PR (1
long lasting) and 3 stable disease. Ten patients
had progressive disease. Recruitment of ALCL
patients has now been completed and results
from the final dataset are awaited.15,16

A small study on patients with relapsed cuta-
neous ALCL (N-6) using dose levels of 4 mg/kg
and 12 mg/kg showed 1 CR and 4 PR, with
responses seen very early in those responding to
therapy. In all groups, toxicity was confirmed as
mild, including pedal oedema, arthralgia and
insomnia. Two grade 3/4 adverse events related
to SGN-30 were pruritis and an increase in the
number of skin lesions.17

Current conclusions
Based on the limited clinical data available it

appears that activity of anti-CD30 antibody
monotherapy is greater in ALCL (both systemic
and cutaneous variants) than in HL. The patients
tested in clinical trials have been heavily pre-treat-
ed and most of them have a very poor overall
prognosis. It is now important to optimise doses
and schedules (having confirmed the low toxici-
ty profile) and move to the use of these agents in
combination studies with conventional chemo-
therapy in both ALCL and HL patients.

In HL there are clearly areas for clinical inno-

Table 1. Characteristics of CD30 positive anaplastic lymphomas potentially amenable to anti-CD30 antibody therapy.

Features ALK-Positive ALK-Negative Primary Cutaneous
Systemic ALCL Systemic ALCL ALCL

T-cell phenotype* CD4+ CD4+ CD4+
ALK protein + - -
CD30 + + +
Clusterin + + -
EMA + -/+ -
Cytotoxic proteins + (80%) + (50%) + (70%)
Median age <30 >50 >50
Sex M>F M=F M>F
5-year OS 65%-90% 30%-40% >90%

Cytotoxic proteins: granzyme B, perforin, TIA-1 (T-cell intracytoplasmic antigen). *Occasional cases ALCL CD8+/CD4-
Abbreviations: ALK, anaplastic lymphoma kinase; EMA, epithelial membrane antigen; OS, overall survival.
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vation in therapeutic terms for subgroups of dis-
ease such as the elderly and it may prove possible
to assess the antibodies at first relapse as a single
agent prior to further chemotherapy.

References

1 Coiffier B, Lepage E, Briere J, Herbrecht R, Tilly H, Bouab-
dallah R, et al. CHOP chemotherapy plus Rituximab com-
pared with CHOP alone in elderly patients with diffuse
large B-cell lymphoma. N Engl J Med 2002;346:235-42.

2 Stein H, Mason DY, Gerdes J, O’Connor N, Wainscoat J,
Pallesen C, et al. The expression of the Hodgkin’s disease
associated antigen Ki-1 in reactive and neoplastic lymphoid
tissue: evidence that Reed-Steinberg cells and histiocytic
malignancies are derived from activated lymphoid cells.
Blood 1985;66:848-58.

3 Savage KJ. Aggressive Peripheral T-Cell lymphomas (speci-
fied and unspecified types). American Society of Haematol-
ogy Education Programme Book 2005:267-77.

4 Wahl AF, Klussman K, Thompson JD, Chen JH, Francisco
LV, Risdon G, et al. The Anti-CD30 monoclonal antibody
SGN-30 promotes growth arrest and DNA fragmentation
in vitro and affects antitumor activity in models of Hodgkin’s
disease. Cancer Research 2002;62:3736-42.

5 Hubinger G, Muller E, Scheffrahn I, Schneider C, Hildt E,
Singer BB, et al. CD30-mediated cell cycle arrest associated
with induced expression of p21(CIP1/WAF1) in the
anaplastic large cell lymphoma cell line Karpas 299. Onco-
gene 2001;20:590-8.

6 Borchmann P, Treml JF, Hansen H, Gottstein C, Schnell R,
Stak O, et al. The human anti-CD30 antibody 5F11 shows
in vitro and in vivo activity against malignant lymphoma.
Blood 2003;102:3737-42.

7 Ansell SM, Byrd JC, Horwitz SM, Borchman P, Engert A,
Strair R, et al. Phase I/II open-label dose-escalating study of
MDX-060 administered weekly for 4 weeks in subjects with
refractory/relapsed CD30 positive lymphoma (abstract).
Blood 2004;104:2636a.

8 Heuck F, Ellermann J, Borchmann P, Rothe A, Hansen H,
Engert A, et al. Combination of the human anti-CD30 anti-
body 5F11 with cytostatic drugs enhances its antitumor

activity against Hodgkin and anaplastic large cell lymphoma
cell lines. Immunother. 2004;27:347-53.

9 Boll B, Hansen H, Heuck F, Reiners K, Borchmann P, Rothe
A, et al. The fully human anti-CD30 antibody 5F11 activates
NF-κB and sensitizes lymphoma cells to bortezomib-
induced apoptosis. Blood 2005;106:1839-42.

10 Valbuena JR, Atwell C, Giorgakis GV, Younes A, Medeiros
LJ, Rassidakis GZ. SGN-30, a novel chimeric anti-CD30 anti-
body induces cell-cycle arrest and apoptosis in ALK+
anaplastic large cell lymphoma. Prog AM Assoc Cancer Res
2005;46 Abs 449.

11 Cerveny CG, Law C-L, McCormick RS, Lenox JS, Hamblett
KJ, Yamane AK, et al. Signaling via the anti-CD30 mAb SGN-
30 sensitizes Hodgkin’s disease cells to conventional
chemotherapeutics. Leukemia 2005:19 1648-1655

12 Wahl AF, Cerveny CH, Klussman K, Chen JH, Francisco L,
Thompson JD, et al. The anti-CD30 monoclonal antibody
SGN30, for the treatment of Hodgkin’s disease. Prog AM
Assoc Cancer Res 2002;43:4979.

13 Bartlett NL, Bernstein SH, Leonard JP, Rosenblatt JD,
Younges A, Carabasi MH, et al. Safety, antitumor activity
and pharmacokinetics of six weekly doses of SGN-30 (anti
CD30 monoclonal antibody) in patients with refractory or
recurrent CD30+ hematologic malignancies. Blood
2003;102 11 Abs 2390.

14 Bartlett NL, Younges A, Carabasi MA, Espina B, DiPerso JF,
Schliebner SD, et al. Siegall C, Sing AP. Phase I study of
SGN30 a chimeric monoclonal antibody (mAb) in patients
with refractory or recurrent CD30+ hematologic malignan-
cies. Blood 2002; 00 11 Abs. 1403.

15 Leonard JP, Younes A, Rosenblatt JD, Gopal A, Pinter-
Brown LC, Bartlett NL, et al. Targeting CD30 as therapy
for Hodgkin’s disease. Phase II results with the monoclon-
al antibody SGN-30. J. Clin. Onc 2005; 23 Abs. 2553.

16 Forero A, Bernstein S, Gopal A, Foss F, Leonard J, Bartlett
N, et al. Initial phase II results of SGN-30 (anti-CD30 mon-
oclonal antibody) in patients with refractory or recurrent
systemic anaplastic large cell lymphoma (ALCL). J. Clin.
Onc 2005:23 Abs. 6601

17 Duvic M, Kunishige J, Kim Y, Reddy S, Forero A, Pinter-
Brown L, et al. Phase II preliminary results suggest SGN30
(anti-CD30 monoclonal antibody) is active and well-tolerat-
ed in patients with cutaneous anaplastic large cell lym-
phoma. J. Invest Dermatol 2006:126(S4) Abs 268.


