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ABSTRACT

Background. On October 25,2012, a conditional marketing
authorization valid throughout the European Union (EU)
was issued for brentuximab vedotin for the treatment of
adult patients with relapsed or refractory CD30+ Hodgkin
lymphoma (HL) and for the treatment of adult patients
with relapsed or refractory systemic anaplastic large cell
lymphoma (sALCL). For HL, the indication is restricted
to treatment after autologous stem cell transplantation
(ASCT) or after at least two previous therapies when
ASCT or multiagent chemotherapy is not a treatment
option.

Materials and Methods. Brentuximab vedotin is an antibody-
drug conjugate (ADC) composed of a CD30-directed monoclonal
antibody (recombinant chimeric 1gG1) that is covalently linked
to the antimicrotubule agent monomethyl auristatin E (MMAE).
Binding of the ADC to CD30 on the cell surface initiates inter-
nalization of the MMAE-CD30 complex, followed by pro-
teolytic cleavage that releases MMAE. The recommended

dose is 1.8 mg/kg administered as an intravenous infusion
over 30 minutes every 3 weeks.

Results. Brentuximab vedotin as a single agent was evaluated
in two single-arm studies. Study SG035-003 included 102
patients with relapsed or refractory HL. An objective response
was observed in 76 patients (75%), with complete remission in
34 (33%). Study SG035-004 included 58 patients with relapsed
or refractory sALCL. An objective response was observed in
50 patients (86%), with complete remission in 34 (59%). The
most frequently observed toxicities were peripheral sensory
neuropathy, fatigue, nausea, diarrhea, neutropenia, vomiting,
pyrexia, and upper respiratory tract infection.

Conclusion. The present report summarizes the scientific
review of the application leading to approval in the EU. The
detailed scientific assessment report and product information,
including the summary of the product characteristics, are
available on the European Medicines Agency website (http://
www.ema.europa.eu). The Oncologist 2016;21:102-109

Implications for Practice: Brentuximab vedotin was approved in the European Union for the treatment of adult patients with
relapsed or refractory CD30+ Hodgkin lymphoma or systemic anaplastic large cell lymphoma. For Hodgkin lymphoma,
brentuximab vedotin should only be used after autologous stem cell transplantation or following at least two prior therapies when
transplantation or multiagent chemotherapy is not a treatment option. In two studies involving 160 patients, partial or complete
responses were observed in the majority of patients. Although there was no information on the survival of patients treated in the
studies at the time of approval, the responses were considered a clinically relevant benefit.
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The standard of care for relapsed or refractory Hodgkin
lymphoma (HL) is second-line chemotherapy followed by
autologous stem cell transplantation (ASCT), which can induce
long-term remission in approximately 50% of patients.
Consensus is lacking about the type of salvage chemotherapy
used before the transplant, as well as about the treatment
strategies for nontransplant-eligible patients [1-3]. Treatment
of advanced-stage HL has typically been associated with
success rates of 60%—80% with anthracycline-based poly-
chemotherapy and radiotherapy [4]. The overall long-term
prognosis for patients whose disease has relapsed after ASCT is
poor, with a median survival in the range of 24 months [5, 6]. HL
is divided into two major subtypes, according to the
immunohistological features and microscopic appearance of
the malignant cells. The nodular lymphocyte predominant
subtype (NLPHL) constitutes 5% of all HL cases and has a
generally more indolent course than classic HL (cHL). Most
NLPHL cases are CD30 negative. In contrast, CD30 expressionis
a standard feature of Reed-Sternberg (RS) cells in cHL.

Anaplasticlarge cell lymphoma (ALCL) is an aggressive non-
Hodgkin lymphoma of T-cell origin. It has two distinct forms,
systemic ALCL (sALCL) and a primarily cutaneous form. ALCL
accounts for 2%—8% of all T-cell lymphomas. CD30 is invariably
expressed on the surface of ALCL cells. In approximately
50%—-80% of sALCL cases, the t(2;5)(p23;935) chromosome
translocation, prompting the anaplastic lymphoma kinase
(ALK) gene on chromosome 2 to fuse with the nucleophosmin
(NPM) gene on chromosome 5 (ALK-positive), is detected. ALK-
positive patients are younger and have a better prognosis.
Although 75%—85% of patients achieve an objective response
(either a complete or partial response) with frontline
anthracycline-based therapy, the 5-year failure-free survival
after treatment was 60% in ALK-positive compared with 36% in
ALK-negative patients.The 5-year overall survival rate was 70%
in those with ALK-positive and 49% in those with ALK-negative
ALCL [7]. ABVD (Adriamycin, bleomycin, vinblastine, and
dacarbazine) and MACOP-B (methotrexate, doxorubicin,
cyclophosphamide, vincristine, prednisone, and bleomycin)
show comparable efficacy, with approximately one half of
patients developing a relapse within 2 years [8]. No consensus
has been reached regarding the treatment of relapsed or
refractory disease. Asecond complete remission with standard
salvage chemotherapy can be achieved in 30%-40% of
patients [9-11]. Some patients might benefit from high-dose
therapy with ASCT. However, the clinical benefit might be
limited to only those with chemotherapy-sensitive disease
[12-14].

CD30 is a member of the tumor necrosis factor receptor
superfamily [15, 16]. It was originally identified on RS cells of HL
(CD30-positive Hodgkin or RS cells express 5,000—10,000
molecules of CD30). However, it s also expressed on subsets of
non-Hodgkin lymphoma, including ALCL and cutaneous T-cell
lymphoma, and on rare solid tumors such as testicular
carcinomas of the nongerminal type (embryonal carcinomas).
In nonmalignant cells, CD30 is expressed on activated, but not
resting, lymphocytes (T, B, and natural killer cells) and weakly
on activated monocytes. After binding to its ligand CD153,
CD30 can activate nuclear factor-kB, Jun amino-terminal
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kinase, and p38. Furthermore, CD30 is expressed in decidual
cells in the pregnant uterus [17].

The applicant company (Takeda Global Research and
Development Centre Europe Ltd., London, U.K., http://www.
takeda.com) submitted an application for marketing authori-
zation to the European Medicines Agency (EMA) for brentux-
imab vedotin. Brentuximab vedotin (also known as SGN-35
[Fig. 1]), is a CD30-directed antibody-drug conjugate (ADC)
composed of a chimeric monoclonal anti-CD30 antibody
(cAC10) covalently linked, via an enzyme-cleavable linker,
to the anti-mitotic small molecule monomethyl auristatin E
(MMAE). After binding to surface CD30, the conjugate
undergoes endocytosis. MMAE becomes active after the linker
between MMAE and the antibody is cleaved by the lysosome.
MMAE interferes with tubulin polymerization and conse-
quently disrupts the formation of the mitotic spindle in
dividing cells.The ensuing mitotic arrest eventually leads to cell
death.

The EMA recommended the granting of a conditional
marketing authorization for brentuximab vedotin for the
treatment of adult patients with relapsed or refractory CD30+
HL after ASCT or after at least two previous therapies when
ASCT or multiagent chemotherapy is not a treatment option
and for the treatment of adult patients with relapsed or
refractory sALCL. The recommended dose is 1.8 mg/kg
administered as an intravenous infusion (1V) over 30 minutes
every 3 weeks.

The present report summarizes the scientific review of the
application leading to approval of brentuximab vedotin in the
EU. The detailed scientific assessment report and product
information (including the summary of the product character-
istics) for this product is available on the EMA website (http://
WWW.ema.europa.eu).

NONCLINICAL ASPECTS

Onbinding of the ADCto CD30and subsequent internalization,
brentuximab vedotin was shown to traffic to lysosomes within
4 hours of treatment by colocalization with the lysosomal-
associated membrane protein 1 (LAMP-1) using immunoflu-
orescence microscopy. By subcellular fractionation using
brentuximab vedotin conjugated to 14C-labeled MMAE, it was
shown that the drug is released intracellularly. This release
occurred at 37°C and was dependent on lysosomal activity. By
mass spectrometry, the released drug was identified as MMAE.

In vitro, after intracellular release, free MMAE appeared
extracellularly over time. By this mechanism, free toxin might
get into the circulation and cause toxicity in bystander cells
[18].

Myelotoxicity was the toxicity associated with repeat-dose
brentuximab vedotin administration to rats and monkeys. The
bone marrow findings were generally reversible.

Brentuximab vedotin was genotoxic, consistent with the
pharmacologic disruption of microtubules by MMAE. The
linker portion of brentuximab vedotin, includes maleimide,
which is mutagenic [19].

Repeat-dose toxicity studies in rats indicated the poten-
tial for brentuximab vedotin to impair male reproductive func-
tion and fertility. Testicular atrophy and degeneration were
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EMA Approval of Brentuximab Vedotin
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Figure 1. Schematic diagram of SGN-35. The SGN-35 antibody-drug conjugate (ADC) is composed of three parts: (a) antibody: the cAC10
chimeric anti-human CD30 monoclonal antibody; (b) linker: a protease-cleavable linker composed of a maleimidocaproyl attachment
group, avaline-citrulline dipeptide, and a PABC spacer; and (c) drug: MMAE (SGD-1010), a pentapeptide consisting of methyl valine, valine,
dolaisoleuine, dolaproine, and norephedrine. In the resulting ADC, SGD-1010 is linked to the antibody via a thioether. Reprinted, with

permission, from European Medicines Agency [26].

Abbreviations: MMAE, monomethyl auristatin E; PABC, p-aminobenzylcarbamate.

partially reversible after a 16-week treatment-free period.
Brentuximab vedotin caused embryo-fetal lethality in preg-
nant female rats.

The precise mechanism of testicular toxicity in rats is not
known, and uncertainty exists on the presence of CD30
in human spermatogonia/early spermatocytes. It remains,
therefore, unclear whether the testicular toxicity would also
occur in humans. This has not been studied. Even so, men
treated with brentuximab vedotin should not father a child
during treatment nor until 6 months after treatment.

CLINICAL PHARMACOLOGY

Pharmacokinetics

The pharmacokinetics (PK) of brentuximab vedotin was
evaluated in phase | studies and in a population pharmaco-
kinetic analysis of data from 314 patients. In all clinical trials,
brentuximab vedotin was administered as an IV infusion.

A multiexponential decline in brentuximab vedotin serum
concentrations was observed, with a terminal half-life of
approximately 4—6 days. After multiple-dose administration of
brentuximab vedotin, a steady state was achieved by 21 days,
consistent with the terminal half-life estimate. The exposures
were approximately dose proportional. Minimal to no accumu-
lation of brentuximab vedotin was observed with multiple doses
at every 3-week schedule.

The median maximum concentration, area under the
curve, and time to maximum concentration of MMAE after
a single infusion with 1.8 mg/kg of the ADC was approxi-
mately 4.97 ng/ml, 37.03 ng/ml per day, and 2.09 days,
respectively. MMAE exposure decreased after multiple doses
of brentuximab vedotin, with approximately 50%—80% of the
exposure of the first dose observed at subsequent infusions. In
the first cycle, higher MMAE exposure was associated with an
absolute decrease in neutrophil count.

In vivo data in animals and humans have suggested that
only a small fraction of MMAE released from brentuximab
vedotin is metabolized. The levels of MMAE metabolites have
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not been measured in human plasma. At least one metabolite
of MMAE has been shown to be active in vitro. The role of the
active metabolites is unclear. Given the importance of MMAE
(and potentially some of its metabolites) for the toxicity of
brentuximab vedotin, the applicant company will investigate
MMAE metabolism further in a phase | study.

Brentuximab vedotin is eliminated by catabolism, with a
typical estimated clearance of 1.457 L/day. The elimination
of MMAE was limited by its rate of release from the ADC.
The typical apparent clearance and half-life of MMAE was
19.99 L/day and 3—4 days, respectively. An excretion study was
undertaken in patients who had received a dose of 1.8 mg/kg
brentuximab vedotin. Approximately 24% of the total MMAE,
as part of the amount of ADC administered during a brentuximab
vedotin infusion, was recovered in both urine and feces over a
1-week period. Of the recovered MMAE, approximately 72% was
recovered in the feces. A lesser amount of MMAE (28%) was
excreted in the urine.

The liver is a major route of elimination of the unchanged
active metabolite MMAE. Limited pharmacokinetic data are
available from patients with hepaticimpairment. The kidney is
a route of excretion of the unchanged active metabolite
MMAE. The population PK analysis indicated that MMAE
clearance might be affected by moderate and severe renal
impairment. MMAE clearance was reduced about twofold in
patients with severe renal impairment (i.e., creatinine clear-
ance <30 mL/min).The effect of hepatic and renal impairment
on the elimination of MMAE is under investigation. In terms of
pharmacodynamic drug interactions, when combined with
bleomycin, brentuximab vedotin caused pulmonary toxicity,
and the concurrent use of the two is contraindicated.

CLINICAL EFFICACY AND SAFETY

Clinical Efficacy
The pivotal efficacy study for the HL indication was study
SG035-003 [20]. This was a single-arm, multicenter, clinical
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trial to evaluate the efficacy and safety of brentuximab
vedotin as a single agent in patients with relapsed or
refractory HL.

The eligibility criteria included relapsed or refractory HL,
previous ASCT, and histologically documented CD30-positive
disease by central review. Also, the patients could not have
been treated previously with brentuximab vedotin or received
an allogeneic transplantation. Patients with congestive heart
failure or known cerebral/meningeal disease were also
ineligible.

Brentuximab vedotin at 1.8 mg/kg was to be adminis-
tered via outpatient IV infusion on day 1 of each 21-day
cycle. This dosing regimen was based on the results from
study SG035-0001, a dose-escalation study of SGN-35 in
patients with relapsed/refractory CD30-positive hemato-
logic malignancies; the maximum tolerated dose was
identified as 1.8 mg/kg every 3 weeks [21]. Dose delays
(up to 3 weeks each) and a one-level dose reduction to
1.2 mg/kg were allowed for toxicity. Patients could continue
the study treatment until disease progression or unaccept-
able toxicity developed. Patients who achieved stable
disease or better were to receive a minimum of 8, but no
more than 16, cycles of study treatment. The primary
efficacy endpoint was the overall objective response rate
(ORR) according to the Revised Response Criteria for
Malignant Lymphoma [22], as determined by an indepen-
dent review facility.

The baseline characteristics and efficacy results from
relapsed or refractory HL patients are summarized in Tables 1
and 2.The applicant company also provided an intraindividual
comparison of investigator-based progression-free survival
(PFS) after brentuximab vedotin with the investigator-based
PFS after the most recent previous therapy. An equal to longer
PFS for brentuximab vedotin compared with that after the
previous chemotherapy regimen was observed in 60 of 102 HL
patients (59%).

Supportive efficacy data in the ASCT-naive HL indication
were derived from 59 patients from the phase | studies SG035-
001 and SG035-002 [23], a Japanese study (TB-BC010088),
and Named Patient Programs. The most common first-
line previous therapies were ABVD (66%) and BEACOPP
(bleomycin, etoposide, Adriamycin, cyclophosphamide,
Oncovin, procarbazine, prednisone)-based regimens (10%).
The most common second-line therapies were ESHAP (etoposide,
methylprednisolone, high-dose cytarabine, and cisplatinum;
19%); radiotherapy (17%); and ICE (ifosfamide, carboplatin, and
etoposide; 13.5%). The baseline characteristics and efficacy
results from ASCT-naive HL patients are summarized in Tables
3and 4.

The pivotal efficacy study for the sALCL indication was
study SG035-004. It was a single-arm, multicenter clinical trial
to evaluate the efficacy and safety of brentuximab vedotin as a
single agent in patients with relapsed or refractory sALCL [24].
The eligibility criteria included relapsed or refractory systemic
ALCL, previous front-line chemotherapy with curative intent
and histologically documented CD30-positive disease.

Documented ALK status was required. Patients could not
have previously received an allogeneic stem cell transplanta-
tion. Patients with a current diagnosis of primary cutaneous
ALCL were not eligible. However, patients whose disease had
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Table 1. Summary of baseline patient and disease
characteristics in the phase Il study of relapsed or refractory
Hodgkin lymphoma patients (study SG035-003) (n = 102)

Characteristic Value
Patient
Age (yr)
Median 31
Range 15-77
Gender
Male 48 (47)
Female 54 (53)
ECOG status
0 42 (41)
1 60 (59)
Previous ASCT 102 (100)
Previous chemotherapy regimens
Median 3.5
Range 1-13
Interval from ASCT to first post-
transplant relapse (mo)
Median 6.7
Range 0-131
Histologically confirmed CD30-expressing 102 (100)
disease
Disease
Primary refractory to front-line therapy® 72(71)
Refractory to most recent therapy 43 (42)
Baseline B symptoms 35(33)
Stage Il at initial diagnosis 27 (26)
Stage IV at initial diagnosis 20(20)

Data presented as n (%), unless otherwise noted.

@Primary refractory Hodgkin lymphoma was defined as failure to achieve
a complete remission to, or with progression within 3 months of,
completing frontline therapy.

Abbreviations: ASCT, autologous stem cell transplant; ECOG, Eastern
Cooperative Oncology Group.

transformed to systemic ALCL were eligible. The baseline
characteristics and efficacy results from the relapsed or
refractory systemic ALCL patients are summarized in Tables 5
and 6.

Clinical Safety
The applicant submitted safety data from 6 studies with
357 patients with CD30+ hematologic malignancies who
had received at least 1 dose of brentuximab vedotin. The
median duration of treatment in study SG035-003 was
27 weeks (range, 3-56), and the median number of cycles
administered per patient was 9 (range, 1-16). The median
treatment duration with brentuximab vedotin in study
SG035-004 was 20 weeks (range, 3-51). A median of
6 cycles (range, 1-16) was administered per patient, and
slightly fewer than 50% of patients received 7 or more
cycles.

The most frequently observed adverse reactions in
patients receiving this treatment were peripheral sen-
sory neuropathy, fatigue, nausea, diarrhea, neutropenia,
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Table 2. Efficacy results in relapsed or refractory Hodgkin
lymphoma (study SG035-003)

Variable IRF 95% CI

Best clinical response

(n =102)
Objective response rate 76 (75) 64.9, 82.6
(CR + PR)
CR 34 (33) 24.3,43.4
PR 42 (41) NA
Disease control rate 98 (96) 90.3,98.9
(CR + PR + SD)

Duration of response Median per IRF
Objective response rate 6.7 3.6,14.8
(CR + PR)® (mo)
CR NR 10.8, NE

Data presented as n (%), unless otherwise noted.

*The range of the duration of response was 1.2+ to 26.1+ months, and
the median follow-up time from the first dose for patients who achieved
an objective response per IRF was 9.0 months.

Abbreviations: Cl, confidence interval; CR, complete remission; IRF,
independent review facility; NA, not available; NE, not estimable; NR, not
reached; PR, partial remission; SD, stable disease.

vomiting, pyrexia, and upper respiratory tract infection
(Table 7). In the phase Il studies, 15% of patients
experienced a serious adverse drug reaction, including
neutropenia, thrombocytopenia, constipation, diarrhea,
vomiting, pyrexia, peripheral motor neuropathy and
peripheral sensory neuropathy, hyperglycemia, demy-
elinating polyneuropathy, tumor lysis syndrome, and
Stevens-Johnson syndrome. The serious adverse reac-
tionsthatledtotreatmentdiscontinuationin2 ormore HL
or sALCL patients were peripheral sensory neuropathy
(6%) and peripheral motor neuropathy (2%). Six deaths
occurred in the phase Il studies within 30 days of the last
dose of brentuximab vedotin. These deaths all occurredin
patients with systemic ALCL and were considered un-
related to treatment.

The median duration of grade 3 or 4 neutropenia was
limited (1 week); 2% of patients had grade 4 neutropenia that
lasted =7 days. Fewer than one half of the patientsin the phase
Il population with grade 3 or 4 neutropenia had temporally
associated infections, and most temporally associated infec-
tions were grade 1 or 2.

The percentage of patients with treatment-emergent
upper respiratory tract infection was higher in HL patients
(37%) relative to sALCL patients (12%). It is conceivable that
this difference was due to impairment in cell-mediated
immunity in the patients with classic HL [25].

Peripheral neuropathy was the most common adverse
event, occurring in 55% of patients (39% sensory only, 3%
motor only, and 12% with both), and led to treatment
discontinuation in 12% and dose reductions in 10%. The
peripheral neuropathy was typically an effect of cumulative
exposure and was reversible in most cases. The incidence and
severity of neuropathy and the nature of the events
(i.e., sensory events were more common than motor events,
and adistal pattern of development was morecommonthana
proximal pattern of development) was similar to that
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Table 3. Basic demographic characteristics for the 59-patient
population with relapsed or refractory HL without previous
ASCT (phase | studies SG035-001 and SG035-002, a Japanese
study [TB-BC010088] and Named Patient Programs)

Characteristic All patients (n = 59)

Age (yr)

Mean 27

Median 35

Minimum, maximum 12, 88
Gender

Male 37 (62.7)

Female 22 (37.3)
ECOG performance status

0 22 (37.3)

1 23 (39.0)

2 10 (16.9)

3 4 (6.8)
Pathological diagnosis

CD30+ Hodgkin lymphoma 59 (100)
Stage at initial diagnosis

Stage | 1(1.7)

Stage Il 16 (27.1)

Stage Il 14 (23.7)

Stage Il 21 (35.6)

Unknown 7 (11.9)
Baseline B symptoms

Yes 23 (39.0)

No 35 (59.3)

Unknown 1(1.7)
Baseline bone marrow involvement of HL

Yes 6(10.2)

No 32 (54.2)

Unknown 21 (35.6)

Data presented as n (%).
Abbreviations: ECOG, Eastern Cooperative Oncology Group; HL, Hodgkin
lymphoma.

Table 4. Response data for Hodgkin lymphoma (HL) patients
with relapsed or refractory HL without previous autologous
stem cell transplantation (phase I studies SG035-001 and
SG035-002, Japanese study TB-BC010088, and Named
Patient Programs)

Patients receiving

All patients 1.8 mg/kg every
Variable (n =59) 3wk (n = 41)
Overall response rate 27 (46) 22 (54)
Complete remission rate 10(17) 9(22)
Partial remission rate 17 (29) 13 (32)
Patients receiving SCT after 10 (17) 8(19)

brentuximab vedotin

Abbreviation: SCT, stem cell transplantation.

observed with other microtubule inhibitor-based chemo-
therapy agents (including vinca alkaloids, taxanes, and
epothilones). At the time of the initial approval, 2 confirmed
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Table 5. Summary of baseline patient and disease
characteristics in the phase Il relapsed or refractory sALCL
study (study SG035-004) (n = 58)
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Table 6. Efficacy results in relapsed or refractory sALCL
patients treated with 1.8 mg/kg of brentuximab vedotin every
3 weeks (study SG035-004)

Characteristic Value Variable n (%) or % 95% CI
Patient Best clinical response IRF
Aee ) 5 C_)b58) 0 (86) 93.9
; jective response rate 5 74.6, 93.
Median 52 (CR + PR)
e S CR 34 (59) 44.9,71.4
Sty PR 16 (28) NA
ke 33 (57) Disease control rate 52 (90) 78.8,96.1
Female 25 (43) (CR + PR + SD)
ECOG status® Duration of response Median per IRF
0 19 (33) Objective response 13.2 5.7, NE
1 38 (66) (CR + PR)?
Previous ASCT 15 (26) CR NR 13.0, NE
Previous chemotherapy regimens Overall survival IRF
Median 2 Median NR® NE, NE
Range 1-6 *The range of the duration of the response was 0.1+ to 21.7+ months,
. . . . . and the median follow-up time from the first dose for patients with an
Histologically confirmed CD30-expressing disease 57 (98) objective response per IRF was 11.8 months.
Anaplastic lymphoma kinase-negative disease 42 (72) PThe estimated 12-month overall survival was 70% (the median
Disease follow-up time from the first dose was 14.7 months).
b Abbreviations: Cl, confidence interval; CR, complete remission; IRF,
Primary refractory to front-line therapy 36 (62) independent review facility; NA, not applicable; NE, not estimable; NR,
Refractory to most recent therapy 29 (50) not reached; PR, partial remission; SD, stable disease.
Relapsed after most recent therapy 29 (50)
Baseline B symptoms 17 (29)
Stage lll at initial diagnosis 8(14) Important safety concerns identified since the
Stage IV at initial diagnosis 21 (36)

Data presented as n (%), unless noted otherwise.

?0One patient had a baseline ECOG status of 2, which was prohibited by
the protocol and was captured as an inclusion criterion not met.
PPrimary refractory sALCL was defined as a failure to achieve complete
remission or showing progression within 3 months after completing
front-line therapy.

Abbreviations: ASCT, autologous stem cell transplantation; ECOG,
Eastern Cooperative Oncology Group; sALCL, systemic anaplastic large
cell lymphoma.

cases and 1 suspect case of progressive multifocal leukoence-
phalopathy had been reported in the 2,000 patients treated
worldwide.

The missing information included safety in pediatric
populations, safety in the elderly, safety in patients with
renal, hepatic, or cardiac impairment, and long-term safety.
Pharmacovigilance activities, in addition to the use of routine
pharmacovigilance, included monitoring the pharmacokinetic
data in renal- and hepatic-impaired patients (study SGN-
35-008b); a randomized, double-blind, placebo-controlled
AETHERA study of single-agent brentuximab vedotin in
patients at high risk of residual HL after transplantation; and
arandomized, controlled trial to examine patients with newly
diagnosed mature T-cell lymphoma, including 75% = 5% of
patients with sALCL (study SGN35-014). Important safety
concerns identified since the initial approval include pancre-
atitis, pulmonary toxicity, toxic epidermal necrolysis, liver
function test abnormalities, and its use for patients with renal
and hepatic impairment, because such impairment could
impede the clearance of the MMAE component of brentuximab
vedotin.
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initial approval include pancreatitis, pulmonary
toxicity, toxic epidermal necrolysis, liver function
testabnormalities, andits usein patients with renal
and hepaticimpairment, because such impairment
could impede the clearance of the MMAE compo-

nent of brentuximab vedotin.

BENEFIT-RISK ASSESSMENT

The Committee for Medicinal Products for Human Use
(CHMP) initially considered that the absence of a controlled
trial was a major deficiency for a convincing demonstration
of efficacy. A Scientific Advisory Group (SAG) for oncology
was convened to provide recommendations regarding the
interpretation of the efficacy results observed in the single-
arm studies presented. The SAG advised that, despite the
limited data, the observed antitumor activity of brentuximab
vedotin was considered clinically relevant, because the high
response rate and duration of response were associated
with a reduction of B symptoms (i.e., fever, night sweats, and
weight loss). Moreover, the high complete response rate and
duration of response in HL might constitute a clinical benefit
in allowing a relevant percentage of patients to undergo a
subsequent ASCT; however, definitive data are lacking. The
SAG also recommended that a further single-arm study of the
response rate, duration of response, rate of second ASCT, and
data from subpopulations might provide confirmation in
terms of efficacy and safety in those with relapsed/refractory
SALCL.
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Table 7. Treatment-emergent adverse events occurring in
=10% of patients in phase Il studies

Total

HL SG035- SALCL SG035- phase ll
Preferred term 0003 (n = 102) 0004 (n =58) (n=160)
Peripheral sensory 48 (47) 22 (38) 70 (44)
neuropathy
Fatigue 47 (46) 20 (34) 67 (42)
Nausea 43 (42) 22 (38) 65 (41)
Diarrhea 37 (36) 17 (29) 54 (34)
Pyrexia 30(29) 19 (33) 49 (31)
Upper respiratory 38 (37) 7(12) 45 (28)
tract infection
Neutropenia 22 (22) 12 (21) 34 (21)
Vomiting 22 (22) 10 (17) 32 (20)
Cough 21 (21) 10(17) 31(19)
Headache 19 (19) 9(16) 28 (18)
Constipation 16 (16) 11 (19) 27 (17)
Pruritus 16 (16) 11 (19) 27 (17)
Myalgia 17 (17) 9 (16) 26 (16)
Rash 14 (14) 12 (21) 26 (16)
Arthralgia 19 (19) 5(9) 24 (15)
Dyspnea 13(13) 10(17) 23 (14)
Insomnia 14 (14) 9 (16) 23 (14)
Abdominal pain 17 (17) 5(9) 22 (14)
Alopecia 13 (13) 8(14) 21 (13)
Chills 13 (13) 7(12) 20 (13)
Dizziness 11 (11) 9 (16) 20 (13)
Back pain 14 (14) 5(9) 19 (12)
Decreased 11 (11) 8 (14) 19 (12)
appetite
Lymphadenopathy 11 (11) 6 (10) 17 (11)
Night sweats 12 (12) 4(7) 16 (10)
Pain in extremity 10 (10) 6 (10) 16 (10)
Thrombocytopenia 8 (8) 8 (14) 16 (10)

Data presented as n (%).
Abbreviations: HL, Hodgkin lymphoma; sALCL, systemic anaplastic large
cell lymphoma.

The SAG also recommended that a further single-arm
study of the response rate, duration of response, rate
of second ASCT, and data from subpopulations might
provide confirmation in terms of efficacy and safety in
those with relapsed/refractory sALCL.

The CHMP concluded that in patients with relapsed or
refractory CD30+ HL after ASCT or in patients with relapsed
or refractory systemic ALCL, brentuximab vedotin showed
efficacy in terms of a significant increase in ORR and PFS,
despite the absence of confirmatory controlled data. The
intraindividual comparisons of investigator-based PFS after
brentuximab vedotin with investigator-based PFS after the
most recent previous therapy revealed a relevant treatment
effect for most post-ASCT HL and sALCL patient populations
studied. Regarding the relapsed/refractory HL patients for
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whom ASCT or multidrug chemotherapy is not an option,
antitumor activity was considered to be established by the
response rates. Importantly, for all these indications, the chance
to obtain a complete response and the option for a potentially
curative stem cell transplantation is of major importance.
Because brentuximab vedotin was proposed, in particular, as a
late-line treatment, the suggested effects were considered of
clinical relevance. Together with the acceptable safety profile
and considering the overall grave prognosis of the patients
involved, the CHMP judged that the benefit-risk balance of
Adcetris was positive in the treatment of adult patients with
relapsed or refractory CD30+ HL after ASCT or after at least 2
previous therapies when ASCTor multiagent chemotherapy was
not a treatment option and in the treatment of adult patients
with relapsed or refractory sALCL.

However, the CHMP considered a need existed to further
confirm the positive benefit-risk in such populations. There-
fore, a conditional marketing authorization was recommended
to gather the missing information. Thus, further evidence on
this medicinal product is awaited. The applicant company has
committed to provide comprehensive clinical data fromsingle-
arm studies investigating the efficacy in HL patients with
relapsed/refractory disease ineligible for ASCT and in the
relapsed/refractory sALCL population. In addition, the CHMP
considered that it is important to further confirm the safety in
both the HLand the sALCL populations. As a specific obligation,
the applicant company will conduct a postauthorization safety
study to provide comprehensive safety data. Finally, updated
overall survival data from the pivotal studies SG035-003, SG035-
004 will be provided, with the aim of satisfying the conditions of
the conditional marketing authorization. A similar approach was
taken by the U.S. Food and Drug Administration, with marketing
approval of Adcetris granted under accelerated approval.

The EMA will review new information on a yearly basis until
all specific obligations have been fulfilled. Detailed informa-
tion on this medicinal productis available on the website of the
EMA (http://www.ema.europa.eu/).
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