Brentuximab vedotin in refractory or relapsed
peripheral T-cell lymphomas: the French named
patient program experience in 56 patients

Brentuximab vedotin (BV) is an antibody-drug-conjugate
directed against CD30 antigen, recently approved for the
treatment of relapsed anaplastic large-cell lymphomas
(ALCL)." It has further been suggested that a significant pro-
portion of peripheral T-cell lymphomas (PTCL) may be
potential candidates for CD30-targeting strategies. Indeed,
besides ALCL, CD30 is also expressed by neoplastic cells of
lymphomatoid papulosis (LyP) and transformed mycosis
fungoides (MF), whereas its expression is more heteroge-
neous among systemic PTCL. Only 15% of non-ALCL
PTCL exhibit a strong CD30 expression (in >75% of tumor
cells) including a majority of enteropathy associated T-cell
lymphomas (EATL) and around 25% of PTCL not other-
wise specified (PTCL-NOS). In contrast, angioimmunoblas-
tic T-cell lymphomas (AITL) and adult T-cell lymphomas
(ATLL) usually express CD30 in less than 10% of tumor
cells.”® Interestingly, three recent phase II studies of sys-
temic non-ALCL PTCL and cutaneous T-cell lymphoprolif-
erative disorders reported that BV may be effective even in
PTCL without significant expression of CD30.**°

We conducted a retrospective multicenter study on a
cohort of relapsed or refractory PTCL patients treated with
BV during the named patient program in France, in an
attempt to better define the patient population with the
highest benefit from this type of therapy.

Between March 2011 and January 2014, 56 patients with
a confirmed diagnosis of PTCL according to the 2008 WHO
classification were treated with BV as monotherapy,
administered as in the pilot phase II trial." For the purpose
of the current study, the tumor samples of 46 cases were
centrally reviewed and assessed for CD30 by immunohis-
tochemistry, using a semi-quantitative 5-tiered scale
(0=<5%, 1=5-24%, 1=25-49%, W=50-75%, IV>75% of
CD30 positive tumor cells).”

At the time of BV therapy, our study population was
middle-aged [58 years (range: 19-83)] and 66% were male.
Most patients had stage III-IV (n=44; 85%). Median num-

ber of lines of therapies previously given was 3 (range: 1-8).
Eighteen patients (31%) were considered to be primary
refractory. With a median of 4.6 months (range: 3.2-21.1
months), 8 patients (14%) had progressed after autologous
stem cell transplantation (ASCT) and 3 (5%) had relapsed
after allogeneic transplant (allo-SCT). With respect to their
most recent treatment, 32 patients (57 %) were considered
to be refractory and 23 (41%) to be in relapse. The 56 PTCL
patients were classified as ALK- ALCL (n=15, 27%), PTCL-
NOS (n=11, 20%), ALK+ ALCL (n=9, 16%), transformed
MF (n=9, 16%), CD30+ primary cutaneous T-cell lympho-
proliferative disorders (LPD) (n=7, 12%; including 4 cALCL,
1 LyP and 2 border-line cases between cALCL and LyP),
Sézary syndrome (SS) (n=2, 3%), ATLL (n=1, 2%), EATL
(n=1, 2%), and AITL (n=1, 2%). Owing to the histological
heterogeneity, patients were further put into 3 clinico-
pathological groups,” defined as “systemic ALCL” including
ALK- and ALK+ ALCL (n=24, 43%), “primary cutaneous T-
cell lymphomas” including MF, SS and cutaneous CD30+
LPD (n=18, 32%) and “non-ALCL systemic PTCL” includ-
ing AITL, ATLL, EATL and PTCL-NOS (n=14, 25%).
Among the 46 patients with central CD30 scoring, CD30
expression was highly variable from case to case, ranging
from 0 to 100%, and correlated with PTCL pathological
subtypes.”® Overall, 24 cases (52%) showed a strong CD30
expression (score IV). As expected, this group was made up
of ALK- ALCL (n=14), cALCL (n=4), ALK+ ALCL (n=3),
PTCL-NOS (n=2), and one case of SS. Interestingly, 6
patients (13%) (including 3 MF, one SS, one PTCL-NOS,
and one ATLL) were scored 0 both on the tumor cells and
on the microenvironment cells. The remaining cases were
scored I (n=4, 9%), II (n=6, 13%) and Il (n=6, 13%),
respectively (Table 1).

Patients received a median of 6 cycles of BV (range: 1;
16). Only 7 of 56 patients (12.5%) completed the 16 cycles
scheduled. Doses of BV were reduced in 11 patients (19%)
because of toxicity (neuropathy: n=3; hepatic cytolysis:
n=1; neutropenia and thrombocytopenia: n=2; weight loss,
n=3; unknown cause: n=2). Adverse events led to treat-
ment discontinuation in 5 patients (9%). As previously
described,! the most common (>20%) adverse events
emerging from treatment of any grade were peripheral neu-

Table 1. Correlation between CD30 expression and histological subtypes.

Histological subtypes
0

(<5%)

Systemic ALCL (n=24)

ALK+ ALCL (n=9)

ALK- ALCL (n=15)

Other non-ALCL systemic PTCL (n=14)

PTCL-NOS (n=11) 1
EATL (n=1)

ATLL (n=1) 1
AITL (n=1)

(5%-24%)

CD30 expression score
| ] m 1\
(25%-49%)  (50%-75%)  (>75%)

1* 1* 3 4

Primary cutaneous T-cell lymphomas (n=18)

Transformed MF (n=9) 3
Sézary (n=2) 1
cALCL (n=4)

Border-line cases Lyp/cALCL (n=2)

LyP (n=1)

Total 6

*Small cell variant of ALK+ ALCL; °NA: not available.
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ropathy (n=20, 53%), cytopenia (anemia: n=19, 51%; neu-
tropenia: n=15, 42%), thrombocytopenia (n=14, 37%) and
infections (n=10, 29%).

With respect to the clinico-pathological groups, patients
with primary cutaneous lymphomas (n=18) (entities
known to differ in their clinical presentation and outcome
from systemic PTCL’) had an ORR at the end of treatment
of 72% and a median PFS of 9.4 months (95%CI: 6.2; NR),
which is consistent with the previous results of the phase II
studies published by Duvic et al. and Kim et al.>® Patients
with systemic ALCL (n=24) had a better ORR than patients
with non-ALCL systemic PTCL (n=14), with an ORR at the
end of treatment of 62% (n=15) and 21% (n=3), respective-
ly (P=0.04) (Table 2). Moreover, more than half of the
patients with non-ALCL systemic PTCL rapidly progressed
during the first two cycles of BV. Consequently, the median
PES of patients with systemic ALCL was significantly better
than that of patients with non-ALCL systemic PTCL (10.5
vs. 1.4 months; P=0.01) (Figure 1A). These results, obtained

in a population of patients treated in a non-clinical trial set-
ting, confirm the promising results of the pivotal phase II
study in systemic ALCL patients,' and support BV as an
effective treatment for relapsed or refractory systemic
ALCL. Conversely, the efficacy of BV in non-ALCL sys-
temic PTCL patients is more disappointing, in accordance
with the results reported by Horwitz et al.* Newly diag-
nosed systemic ALCL, even the ALK-negative subset, have
a better prognosis than non-ALCL systemic PTCL.
However, whether this prognostic advantage is maintained
at relapse is still a matter of debate. Yet recent data from
Mak et al. did not indicate any differences in outcome
between patients with various systemic PTCL subtypes at
relapse, even systemic ALCL, who cannot undergo
hematopoietic stem cell transplantation.” Altogether, these
data further suggest that BV especially improves the out-
come of ALCL patients at relapse compared to non-ALCL
PTCL.

The question of a threshold of CD30 expression by

Table 2. Response to brentuximab vedotin according to histological subtypes and CD30 expression.
Histological subtypes

CD30 expression

Response to BV at the end of treatment

level Complete Partial Stable Progressive Not
response  response disease disease available
(n=25) (n=6) (n=2) (n=21) (n=2)
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Systemic ALCL (N=24)
ALK+ ALCL (n=9)

CD30 > 75% (n=3) 1
CD30< 75% (n=2) 2
Not available (n=4) 4
ALK- ALCL (n=15)

CD30 > 75% (n=14) 8
Not available (n=1)

Non-ALCL systemic PTCL (N=14)

PTCL-NOS (N=11)

CD30 > 75% (n=2) 1
CD30< 75% (n=8) I

Not available (n=1)
EATL (n=1)

ATLL (n=1) CD30<75%
AITL (n=1) CD30 <75%

Primary cutaneous T-cell lymphomas (N=18)
Transformed MF (N=9)

CD30 <75%

CD30< 75% (n=T) 2
Not available (n=2) 1
Sézary (N=2)

CD30 > 75% (n=1)
CD30< 75% (n=1)
¢ ALCL (n=4)
CD30 > 75% (n=4) 4
Border-line cases Lyp/cALCL (n=2)

Not available 2
LyP (n=1)

CD30 <75%

*Score Ill CD30 expression; **infectious complication leading to death after one course of BV
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tumor cells required for efficacy of BV remains an open
issue. We correlated CD30 expression and response to BV
therapy. Overall, the ORR of patients with score IV (n=24
of 46, 52%) and score 0 to III (n=22 of 46, 48%) were 62%
and 41%, respectively, with an impact on PFS as the medi-
an PFS was longer for patients with score IV than for the
remaining patients (14.7 vs. 4.9 months; P=0.01) (Figure
1B). Although the correlation between CD30 expression
and ORR or PFS is significantly influenced by histology, as
17 of the 24 score IV patients corresponded to ALCL
patients, it is noteworthy that this trend toward a better
response to BV for patients with a high level of CD30
expression by tumor cells was also observed when focusing
on non-ALCL systemic PTCL patients. Indeed, the 2 non-
ALCL PTCL patients who scored IV reached at least PR,

whereas 9 of the 11 patients with a score of 0 to IIl of CD30
expression level rapidly progressed during BV therapy
(Table 2). To date, four studies have already addressed this
issue and failed to demonstrate any correlation between
response to BV and the level of CD30 expression on tumor
cells.***" In the previous report on systemic non-ALCL
PTCL," more than 80% of the cases featured no or low lev-
els of CD30 expression (<25% of CD30* tumor cells), and
as in our study, some patients with only a weak CD30
expression on tumor cells responded to BV, raising the
question of the mechanism of BV action in these cases.
However, the heterogeneity of CD30 expression in our
population highlights the likelihood for better response for
patients with strong CD30 expression by tumor cells.
With a median follow up of 13.4 months (range
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0.4-28.9), 35 patients (62%) were alive and half of them
(n=18) were in persistent CR. Ten patients were still in CR
after BV without any consolidation, including 4 ALK-
ALCL, 3 ALK+ ALCL, 2 cALCL and one PTCL-NOS with a
score IV CD30 expression. After BV, 7 patients in CR
(2 ALK+ ALCL, 2 ALK- ALCL, 2 primary cutaneous T-cell
lymphomas and 1 PTCL NOS) proceeded to ASCT where-
as 6 patients (3 ALK+ ALCL in CR and 3 primary cutaneous
T-cell lymphomas in PR) underwent allogeneic transplant
(allo-SCT) with a one-year PFS rate of 68.6% and 44%,
respectively. Only one patient died after allo-SCT from
lymphoma progression. These promising results are in
accordance with those of the pivotal study of BV showing
that the median PFS of 15 systemic ALCL patients who
received allo-SCT while in CR was not reached, whereas
the median PFS for patients in CR with no post BV SCT
was 37.7 months.""""

In conclusion, our data support BV as an effective treat-
ment for relapsed or refractory systemic ALCL and primary
cutaneous T-cell lymphoma patients. The more disappoint-
ing results in non-ALCL systemic PTCL, especially for
those with a low level of CD30 expression by tumor cells,
needs to be confirmed in larger prospective trials combin-
ing PTCL patients with different pathological subtypes and
CD30 expression scoring to determine the potential predic-
tive value of CD30 expression level.
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