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Hodgkin lymphoma is considered highly curable with approximately 70% of patients
achieving long term disease control using ABVD induction chemotherapy [1]. The standard
management for relapsed/refractory patients is salvage chemotherapy followed by
autologous stem cell transplantation [2]. Unfortunately, this approach is only effective for
about 50% of the patients [3,4]. For patients who relapse after autologous stem cell
transplantation, the prognosis is poor and treatment options remain largely palliative.
Allogeneic stem cell transplantation is an option for a subset of patients but its use is limited
by transplant associated morbidities/mortality and lack of long term disease control [5-7].

Brentuximab vedotin, or SGN-35, is an antibody-drug conjugate that selectively delivers
monomethyl auristatin E (MMAE), an antimicrotubule agent, into a CD30-expressing cell.
CD30 is expressed on the surface of Reed-Sternberg cells in Hodgkin lymphoma [8,9]. Chen
et al. reported a 75% objective response rate in a multi-center phase II study involving
patients with relapsed/refractory Hodgkin lymphoma [10]. Brentuximab vedotin recently
received FDA approval for the treatment of patients with Hodgkin lymphoma after failure of
autologous stem cell transplant (ASCT) or failure of at least two prior multi-agent
chemotherapy regimens in patients who are not ASCT candidates.

Since brentuximab vedotin utilizes an antibody to CD30 to target delivery of the MMAE,
loss of CD30 is a possible mechanism of acquired drug resistance. We report on two patients
with relapsed Hodgkin lymphoma that initially achieved partial remissions with
brentuximab vedotin and then developed progressive disease, whose relapsed tumors were
found to retain expression of CD30.

The first case, a 27 year old woman, presented with cough and mediastinal
lymphadenopathy. She underwent a mediastinascopy and was found to have nodular
sclerosing Hodgkin lymphoma. Her disease was staged at IVA due to liver involvement. She
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was treated with 6 cycles of induction chemotherapy including adriamycin, bleomycin,
vinblastine and dacarbazine (ABVD) and achieved a complete remission. Her remission
lasted for about a year and then she relapsed with nodal disease. She was then treated with
two cycles of salvage chemotherapy with ifosfamide, carboplatin and etoposide (ICE), and
underwent autologous stem cell transplantation using a total body irradiation based
preparative regimen (1200 cGy). She achieved a complete remission again after her stem
cell transplantation. However, nine years later, she relapsed in the hilar lymph nodes and
lung. Consequently, she was treated on the pivotal study of brentuximab vedotin for
treatment of patients with relapsed or refractory Hodgkin lymphoma for 8 months. Her best
response was a partial remission after two cycles. A CT scan after 8 cycles revealed a new
area of consolidation in the lung. It was unclear whether this represented infectious
pneumonia or progressive Hodgkin lymphoma. She underwent a CT guided lung biopsy and
it revealed a lymphoid infiltrate comprised of a mixture of T cells (CD3 positive) and B cells
(CD20 and PAX-5 positive) with focal clusters of large atypical cells. Immunohistochemical
staining shows that these large atypical cells were CD30 positive (Figure 1), CD 15 and
PAX 5 negative (not shown), and CD 20 negative (Figure 1). The pre-treatment CD30
staining pattern from her previous biopsy was similar to that seen after relapse (Figure 1).
The overall findings were consistent with a recurrent Hodgkin lymphoma.

The second case was a 19 year old man presented with supraclavicular lymphadenopathy.
He underwent an excisional biopsy and was found to have Hodgkin lymphoma. He was
staged at IIIA due to diffuse lymphadenopathy and received ABVD as induction
chemotherapy. He had persistent disease at the end of therapy and went on to receive
salvage ICE chemotherapy followed by autologous stem cell transplantation with involved
field radiation. He had residual disease prior to the autologous stem cell transplant.
Subsequently he relapsed and then underwent double umbilical cord blood transplantation.
Unfortunately his disease recurred and additional treatments included rituximab,
gemcitabine, vinorelbine, liposomal doxorubicin, MOPP, and palliative radiation. He was
then enrolled on the SGN-35-07 study: “An intensive QT-QTc study to investigate the
effects of brentuximab vedotin on cardiac ventricular repolarization in patients with CD30-
positive malignancies” for 6 months. His best response was partial remission after 4 cycles.
FDG-PET scan after the 10th cycle showed a new liver lesion. It was unclear whether the
liver lesion represented infection or progressive lymphoma. A CT-guided biopsy of the liver
mass revealed nodules with fibrosis and lymphoid aggregates composed of scattered large
atypical cells admixed with eosinophils and neutrophils. These large atypical cells were
positive for CD15 and CD30 (Figure 1), weakly positive for PAX-5 (not shown), and
negative for CD20 (Figure 1) and CD45, consistent with recurrent Hodgkin lymphoma.

Both of our patients achieved significant tumor reduction following treatment with
brentuximab vedotin, even though they were heavily pretreated. Although the responses in
these two patients were not prolonged, the updated pivotal phase II trial results reported by
Chen et al. showed that a third of the patients achieved complete remission (CR), and the
median duration of CR was 20.5 months12 [11]. In Figure 1, the top panels show that the
tumor masses in both patients had persistent CD30 expression. One patient received 8 cycles
of brentuximab vedotin and another patient received 10 cycles. The persistence of CD30
expression at the time of progressive disease demonstrates that loss of CD30 does not appear
to be the mechanism of resistance to brentuximab vedotin in these two patients. Of 3 total
patients that we have re-biopsied following relapse post-brentuximab vedotin, all 3 have
remained CD30 positive: the two patients described in this letter and a patient with
anaplastic large cell lymphoma. Other possible mechanisms of resistance to brentuximab
vedotin include decreased drug exposure, increased transporter proteins that efflux drug
from the cell, and diminished binding of auristatin to tubulin isotypes [12-14].
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Figure 1.
Immunohistochemical staining showed that in Patients 1 (3 top panels) and Patient 2 (2
bottom panels), the large atypcial cells were CD30-positive (1 left panel, and 2 middle
panels) and CD20-negative (2 right panels). For patient 1, we have both pre-treatment and
post-treatment samples with immunohistochemical staining. For CD30 immunostainining,
we used the monoclonal mouse anti-human CD30, clone Ber-H2, code No M 0751 and
visualized with the DAKO Envision/HRP kit, (Dakocytomation). For CD20
immunostaining, we used anti -Human CD20, clone L26 code no M 0755 and visualized
with DAKO Envision/HRP kits (Dakocytomation).
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