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22.1	 �Introduction

The introduction of multi-agent chemotherapy 
for the treatment of Hodgkin lymphoma is one 
of the major breakthroughs in clinical oncol-
ogy. Chemotherapy and improved radiation 
methods have significantly improved the chance 
of curing these patients from less than 5% in 
1963 to about 80% at present [1–3]. However, 
there is still a substantial need to improve cur-
rent treatment approaches particularly for 
elderly patients or those with relapsed and 
refractory disease [4–6]. Cured patients unfor-
tunately are at high risk for late side effects 
including second malignancies, cardiac toxic-
ity, infertility, and fatigue [7–9]. Thus, there is 
a clear need for new and safer drugs that are 
more selective in targeting the malignant 

Hodgkin and Reed-Sternberg (HRS) cells in 
this disease while sparing normal tissues.

CD30 is a cell surface protein that is highly 
expressed on HRS cells (Figs. 22.1 and 22.2) and 
is rarely expressed by normal tissue, making it 
ideal for targeted therapy. In fact, soon after the 
identification and characterization of CD30, 
monoclonal antibodies against this protein were 
evaluated as potential therapeutics. Although sev-
eral preclinical experiments established the proof 
of principle for this treatment strategy, early clin-
ical trials with either naked monoclonal antibod-
ies or a variety of immunoconjugates, including 
immunotoxins and radioimmunoconjugates 
against CD30, either did not demonstrate suffi-
cient clinical activity or were too toxic [10–15]. 
The lack of meaningful clinical efficacy of naked 
anti-CD30 antibodies in patients with Hodgkin 

50 µm

Fig. 22.1  cHL_NS 
(nodule of CHL, nodular 
sclerosing (NS) type). 
Courtesy from Pileri S
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lymphoma (HL) remains poorly understood, but 
several hypotheses have been proposed: CD30 is 
internalized and, thus, does not allow sufficient 
time for engagement with effector cells. In addi-
tion, CD30 is shed in the serum in a soluble form, 
which may neutralize the efficacy of the antibod-
ies; the early versions of anti-CD30 antibody 
were not ideal for binding CD30 or effector cells. 
More recently, advances in linker technology 
allowed the development of novel and potent 
antibody-drug conjugates (ADC), such as bren-
tuximab vedotin. This overview will highlight 
pathophysiology and current clinical experience 
when targeting CD30  in patients with Hodgkin 
lymphoma.

22.2	 �Structure and Function 
of CD30

In a landmark paper published in 1982, Stein and 
colleagues identified a new monoclonal antibody 
called Ki-1 that recognized a new antigen 
expressed on HRS cell, called CD30 [16]. 
Originally thought to be specific for HRS cells of 
Hodgkin lymphoma (HL), it was later found on 
small subsets of paracortical lymphocytes and a 
few other malignancies, including anaplastic 

large cell lymphoma (ALCL) [17–19]. The major 
limitation of the Ki-1 antibody was the need for 
fresh or frozen material, which allowed its appli-
cation only in a limited number of reference cen-
ters. This was overcome by the generation of the 
Ber-H2 monoclonal antibody detecting an epit-
ope of the molecule different from Ki-1 and 
applicable in routine formalin-fixed paraffin-
embedded tissue samples.

Ten years after the identification of the CD30 
antigen, the same group cloned the cDNAs cod-
ing for CD30 from expression libraries of the 
human HUT-102 cell line using the monoclonal 
antibodies Ki-1 and Ber-H2. The open reading 
frame of the cDNA predicted a 595-amino acid 
transmembrane protein. The extracellular domain 
contained six cysteine-rich motifs and shared 
sequence homology with members of the tumor 
necrosis factor (TNF) superfamily [20, 21]. The 
cytoplasmic tail contains several TNF receptor-
associated factor (TRAF)-binding sequences that 
mediate activation of pleiotropic signals, includ-
ing activation of nuclear factor kappa-B (NK-κB) 
[22, 23]. CD30 has a broad range of biologic 
effects depending on the cellular context, includ-
ing regulation of cytokine secretion and inflam-
mation, induction of apoptosis, and promotion of 
cell survival and proliferation [24]. The ligand 

50 µm

Fig. 22.2  cHL_MC 
(classical Hodgkin 
lymphoma (CHL) of the 
mixed cellularity (MC) 
type). Courtesy from 
Pileri S
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for CD30 (CD30L, CD153) is a 26-kDa type II 
transmembrane protein that belongs to the TNF 
superfamily and maps to chromosome 9q33 [25]. 
CD30L is expressed in both resting and activated 
B cells, activated T lymphocytes, monocytes, 
granulocytes, and natural killer cells [26, 27].

The exact physiologic function of CD30/
CD30L in healthy individuals remains poorly 
understood, as no human diseases have been asso-
ciated with alterations in CD30 or CD30L genes. 
Furthermore, CD30 knockout mice experiments 
gave conflicting results regarding a possible role 
of CD30 in thymocyte negative selection [28, 29]. 
Other studies suggested that CD30-CD30L sig-
naling may be involved in immunoregulation, 
such as class-switch DNA recombination and 
antibody production in B cells [30]. CD30 may 
also play a role in self-tolerance and pathogenesis 
of autoimmune disorders [31, 32], in addition to 
regulating Th1 and Th2 cell responses [33–35], 
CD4+ T-cell-mediated graft-versus-host disease 
[36], and CD30+ Treg cells [37].

22.3	 �Therapeutic Targeting 
of CD30

CD30 is an excellent target for monoclonal anti-
body therapy due to its restricted expression. A 
few years after the initial description of the first 
monoclonal antibody against CD30, Ki-1 [16], 
monoclonal antibodies such as Ki-4 and Ber-H2 
were generated that had higher affinity for the 
CD30 antigen [30]. Subsequently, these antibod-
ies were conjugated to ricin A chain to form spe-
cific immunoreagents. These so-called 
immunotoxins were extremely effective and spe-
cific in vitro and in different animal models [10, 
11]. However, a subsequent clinical phase I/II 
trial using the ricin A-chain immunotoxin Ki-4.
dgA targeting CD30 showed little clinical activ-
ity in a total of 18 patients with refractory 
HL. This immunotoxin was associated with vas-
cular leak syndrome as dose-limiting toxicity 
[14]. In addition, most patients developed anti-
ricin antibodies so that further clinical develop-
ment of this immunotoxin in HL was abandoned. 
An alternate strategy used the murine anti-CD30 

monoclonal antibody (Ber-H2) as carrier for a 
cytotoxic agent by covalently linking Ber-H2 to 
saporin (SO6), a type 1 ribosome-inactivating 
protein [12]. Four patients with advanced refrac-
tory HL were treated, and three patients had tran-
sient tumor reduction [13]. Human antibodies, 
however, developed against the murine antibody 
and the toxin in all patients preventing repeat 
dosing; thus, further development of this immu-
notoxin was also stopped.

22.4	 �Monoclonal Antibodies

Clinical results from first-generation naked 
monoclonal antibodies targeting CD30 were dis-
appointing, possibly due to their poor antigen-
binding properties, ineffective activation of 
effector cells, and neutralization by soluble CD30 
[14, 38, 39]. MDX-060, a fully human anti-CD30 
monoclonal antibody, was tested in a phase I/II 
study in patients with HL, ALCL, and CD30+ 
PTCL. This antibody had minimal toxicity, and 
the maximum tolerated dose (MTD) was not 
reached [15]. However, MDX-060 had minimal 
clinical activity with six responses in 72 patients 
and was subsequently abandoned. SGN-30, a 
CD30-specific chimeric antibody constructed 
from the variable regions of the anti-CD30 
murine monoclonal AC10 and human gamma 1 
heavy chain and kappa light chain constant 
regions, was also tested in phase I/II studies. A 
phase I study of SGN-30  in 24 HL or CD30+ 
non-Hodgkin lymphoma (NHL) patients demon-
strated that SGN-30 was well tolerated, but only 
one patient with cutaneous ALCL achieved a 
complete response (CR) [38]. The phase II results 
of SGN-30 also showed only modest clinical 
activity with 9% overall response (2 CRs and 5 
partial responses (PR) of 79 patients treated); all 
responses were limited to patients with ALCL 
[40]. Given preliminary evidence of selective 
efficacy of SGN-30 in cutaneous ALCL, SGN-30 
was further tested in a phase II study of cutane-
ous diseases including cutaneous ALCL, lym-
phomatoid papulosis, and transformed mycosis 
fungoides; the response rate in this trial was 70% 
[41]. SGN-30 was subsequently combined with 
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chemotherapy because preclinical data showed 
that SGN-30 sensitizes tumor cells to cytotoxic 
agents and single-agent phase I/II data demon-
strated only modest efficacy [42]. In a Cancer and 
Leukemia Group B randomized phase II trial of 
SGN-30 with gemcitabine, vinorelbine, and 
pegylated liposomal doxorubicin (GVD) in 
relapsed HL patients, 30 patients were treated; 
however, five patients developed grade 3–5 pneu-
monitis, leading to premature closure of the trial 
[43]. The combination of SGN-30 and GVD was 
not only associated with significant toxicity but 
also was not associated with better outcomes 
compared to GVD alone. Given the disappoint-
ing results with first-generation naked monoclo-
nal antibodies, a second-generation anti-CD30 
humanized antibody, XmAb2513, with improved 
antigen-binding and enhanced Fcγ receptor IIIA 
affinity was developed demonstrating increased 
efficacy in vitro when compared to MDX-060 or 
SGN-30 [44]. Preliminary results of the phase 1 
study of XmAb2513 found the drug to be well 
tolerated, but not associated with superior effi-
cacy compared to first-generation monoclonal 
antibodies. Of 13 HL patients treated, tumor 
reduction was observed in three patients [45].

22.5	 �Bispecific Monoclonal 
Antibodies

A different approach to targeting CD30 was the 
development of bispecific monoclonal antibod-
ies, engaging NK cells or neutrophils as effector 
cells [10, 46]. A construct based on the anti-
CD30 monoclonal antibody Ki-4 and the human 
anti-CD64 monoclonal H22 showed very prom-
ising preclinical activity. In the phase I clinical 
trial, H22xKi-4 was very well tolerated; responses 
included one CR, four PRs, and four SDs in a 
total of ten patients treated [10]. More recently, a 
bispecific TandAb antibody, AFM13, was 
reported [47]. AFM13 targets both CD30 on HL 
tumor cells and CD16A on NK cells. Preclinical 
data demonstrated antitumor activity with 
engagement of NK immune effector cells. A 

phase 1 study of AFM13 in 28 HL patients found 
the drug safe and well tolerated, but with a mod-
est activity. Overall, 3 of 28 patients achieved 
partial remissions [47].

22.6	 �Radiolabeled Antibodies

Schnell et al. developed a radioimmunoconjugate 
consisting of the murine anti-CD30 monoclonal 
antibody Ki-4 labeled with iodine-131 (131I). 
Twenty-two HL patients were treated with 131I-
Ki-4 to total body doses ranging from 0.035 to 
0.99 Gy. Although there were six responses (one 
CR and five PRs), a significant rate of severe 
hematologic toxicity was observed with seven 
patients having grade four hematologic toxicity 
4–8 weeks posttreatment, leading to the cessation 
of its further development [48].

22.7	 �Chimeric Antigen Receptor 
(CAR) T-Cell Therapy

First-generation anti-CD30 CAR T cells were 
developed in the 1990s, and preclinical studies 
demonstrated the ability of these cells to lyse 
CD30-expressing HL cell lines in vitro [49, 50]. 
Indeed, Epstein-Barr virus-specific cytotoxic T 
cells transduced with an anti-CD30 CAR have 
been shown to have activity against CD30+ cancer 
cell lines in vitro, as well as in vivo, in a mouse 
xenograft model [51, 52]. In a phase I clinical trial 
of anti-CD30 CAR T cells with a CD28 co-stimu-
latory domain including seven cHL and two 
ALCL patients, four patients had stable disease, 
one had a complete response, and one had a par-
tial response, while three had disease progression 
[53, 54]. In another phase I trial, 18 patients (17 
with HL and one with cutaneous ALCL) were 
treated with anti-CD30 CAR containing a 4-1BB 
co-stimulatory domain and seven patients had a 
PR, with a median PFS of 6 months [55]. A num-
ber of other clinical trials of anti-CD30 CAR-T-
cell therapy are ongoing and will provide more 
information on the efficacy of this approach [56].

22  Targeting CD30 in Patients with Hodgkin Lymphoma
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22.8	 �Antibody-Drug Conjugates

22.8.1	 �Single-Agent Experience 
with Brentuximab Vedotin

Brentuximab vedotin (BV) is an antibody-drug 
conjugate (ADC) consisting of the chimeric 
monoclonal antibody, cAC10, that was conju-
gated to monomethyl auristatin E (MMAE) [57, 
58]. MMAE is a synthetic analog of the natural 
product dolastatin 10 and functions as a tubulin 
inhibitor. MMAE is covalently linked to cAC10 
via a maleimidocaproyl-valyl-citrullinyl-p-ami-
nobenzylcarbamate linker [59]. On average, four 
molecules of MMAE are conjugated to one 
cAC10. The mechanism of action of brentuximab 
vedotin is shown in Fig.  22.3 and involves the 
following steps: (1) binding of the anti-CD30 

ADC via the antibody moiety to CD30 expressed 
on tumor cells in high density, (2) receptor-
mediated endocytosis of brentuximab vedotin 
and intracellular internalization occurring via 
clathrin-mediated uptake, (3) uptake of the drug 
into lysosomal vesicles, (4) MMAE which is 
released from the antibody by reduction or acid 
hydrolysis within lysosomes, and (5) MMAE 
which is released into cytoplasm and inhibits 
microtubule polymerization leading to arrest of 
the G2/M phase of the cell cycle, thereby induc-
ing cellular apoptosis [58]. In addition, there is 
also a small amount of MMAE released into the 
tumor microenvironment that may alter survival 
signaling to the HRS cell. Preclinical studies with 
cAC10-vcMMAE demonstrated stable linkage of 
the ADC in circulation and efficient release upon 
internalization into target cells. In addition, 
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Fig. 22.3  Mechanism of action of brentuximab vedotin (SGN-35) (Figure was adapted from: Katz et al. [58])
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cAC10-vcMMAE was found to have significant 
antitumor activity in HL and ALCL cell lines 
with an IC50 of 10 ng/mL and antitumor activity 
in subcutaneous disease xenograft models [59].

The initial first-in-man, multicenter, dose-
escalation phase I study enrolled 45 patients with 
relapsed or refractory CD30-positive hemato-
logic cancers, including 42 HL and 3 ALCL 
patients. BV was administered intravenously 
every 3  weeks at doses ranging from 0.1 to 
3.6 mg/kg. Dose-limiting toxicities were grade 4 
thrombocytopenia, grade 3 hyperglycemia, and 
febrile neutropenia. Remarkably, tumor regres-
sion was seen in 86% of evaluable patients, and 
the MTD was defined at 1.8 mg/kg every 3 weeks. 
Eleven patients achieved complete responses and 
six achieved partial remissions. The median dura-
tion of response was at least 9.7 months. When 
the analysis was restricted to patients receiving 
the dose of 1.8  mg/kg or greater, six of twelve 
patients responded (50%), including four com-
plete remissions [60].

A second phase I study evaluated the safety 
and efficacy of BV given on days 1, 8, and 15 in 
a 28-day cycle (3 weeks on, followed by 1 week 

of rest). This study demonstrated similar efficacy 
(ORR 59% and tumor regression in 85% of 
patients). Given the ease of administration of 
every 3-week dosing and similar response rates 
across the two dosing schedules, the 1.8 mg/kg 
every 3 weeks was selected for further develop-
ment in phase II studies [61].

The pivotal phase 2 study that led to the FDA 
approval of BV was conducted in 102 patients 
with relapsed and refractory HL after receiving 
autologous stem cell transplantation (ASCT), to 
determine the efficacy and safety of brentuximab 
vedotin [62]. Patients received 1.8 mg/kg bren-
tuximab vedotin every 3 weeks as a 30-min out-
patient infusion (capped dose at 180 mg) for up 
to 16 cycles. There was no limit on the number of 
prior treatment regimens (median of 3.5, range 
1–13 regimens). All patients had failed ASCT 
with a median time to relapse after ASCT of 
6.7  months (range 0–131  months). Patients 
received a median of nine cycles of brentuximab 
vedotin, and the overall response rate was 75% 
(33% CRs). In a waterfall plot analysis (Fig. 22.4), 
94% of patients had tumor regression. Responses 
were rapid, with a median time to treatment 
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product of diameters in individual patients (n = 98) in the 
pivotal phase II trial of brentuximab vedotin for relapsed 

and refractory Hodgkin lymphoma (Figure was adapted 
from Younes et al. with permission [62])
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response of 5.7  weeks and the median time to 
achieving complete remission of 12 weeks. The 
median progression-free survival for all patients 
was 5.6  months. This study led to the FDA 
approval of brentuximab vedotin for the follow-
ing indications: (1) Hodgkin lymphoma after 
failure of ASCT and (2) HL patients who are not 
ASCT candidates after failure of at least two 
prior therapies. The 5-year end-of-study results 
were reported and in 34 patients who achieved a 
CR the median PFS and OS were not reached and 
13 patients remained in remission at time of study 
closure. This suggests that a proportion of 
patients who achieve a CR with single-agent 
brentuximab vedotin will have long-term disease 
control and may potentially be cured [63].

22.9	 �Safety and Tolerability 
of Brentuximab Vedotin

In the two phase I studies of brentuximab vedotin, 
the dose-limiting toxicities included cytopenias, 
diarrhea, vomiting, and hyperglycemia [60, 61]. 
Data from phase I and II studies of brentuximab 
vedotin have characterized the adverse effects of 
the drug, including peripheral sensory neuropathy, 
nausea, fatigue, neutropenia, diarrhea, pyrexia, 
vomiting, arthralgia, pruritus, myalgia, peripheral 
motor neuropathy, and alopecia [62]. In phase II 
studies, approximately 55% of patients experi-
enced adverse grade 3 and 4 events including 
peripheral sensory neuropathy (8–12%), neutrope-
nia (20–21%), anemia (6–7%), and thrombocyto-
penia (8–14%). The associated peripheral 
neuropathy is typically cumulative and most com-
monly grade 1–2 characterized by numbness or 
tingling in the fingers and toes. In addition, 
11–14% of patients had grade 3 peripheral neu-
ropathy; no grade 4 was seen. Approximately 80% 
of patients with peripheral neuropathy experienced 
clinical improvement after dose reduction or ces-
sation of drug, and 50% experienced complete 
resolution. As a result of these data, significant 
cytopenias or neuropathy should prompt consider-
ation for dose modification, delay, or discontinua-
tion. Overall, brentuximab vedotin is well tolerated 
with manageable side effects and few serious 
adverse events. Additional rare, but serious adverse 

events have been reported including pancreatitis 
and fatal progressive multifocal leukoencephalop-
athy associated with John Cunningham (JC) virus 
infection [64].

22.9.1	 �Brentuximab Vedotin 
in Frontline Setting for HL

Brentuximab vedotin was successfully combined 
with chemotherapy for the up-front treatment 
HL. BV has been evaluated for the frontline treat-
ment of early-stage disease, advanced-stage dis-
ease, and for elderly patients. In a phase I study 
of brentuximab vedotin combined with ABVD 
(adriamycin, bleomycin, vinblastine, and dacar-
bazine) chemotherapy, significant pulmonary 
toxicity (40%) was described in conjunction with 
bleomycin. Therefore, the combination of BV 
with AVD chemotherapy (without bleomycin) 
has been established as a safe combination [65].

22.9.1.1	 �Early-Stage Disease
The aim of incorporating BV into early-stage 
treatment protocols has been to eliminate RT, par-
ticularly in early-stage patients with unfavorable 
features, such as disease bulk. In a pilot study in 
early-stage cHL patients with unfavorable risk 
disease, BV + AVD for four cycles followed by 
30 Gy involved-site radiotherapy was found to be 
safe and well-tolerated without evidence of sig-
nificant pulmonary toxicity. Among the 30 
patients treated, 77% had disease bulk by 
Memorial Sloan Kettering Cancer Center criteria 
(>7 cm in transverse or coronal dimension) and 
reported outcomes were promising with high 
rates of PET negativity after chemotherapy and a 
1-year progression-free survival of 93% [66, 67]. 
Subsequent cohorts of the study tested if consoli-
dation after BV + AVD × 4 cycles can be decreased 
to minimize late toxicities associated with radio-
therapy. In cohort 2, a lower dose of ISRT (20Gy) 
was applied post-chemotherapy. In cohort 3, a 
smaller radiation field to treat only the residual 
disease post chemotherapy was used and in cohort 
4 had no radiation consolidation [67]. Other clini-
cal trials also incorporate BV into early-stage pro-
grams with the aim of eliminating RT or enhancing 
efficacy of short-course chemotherapy.

A. Kumar et al.
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22.9.1.2	 �Advanced-Stage Disease
The ECHELON-1 study was a large, international, 
multicenter, randomized control trial comparing 
the efficacy of standard ABVD  ×  6  cycles vs. 
BV + AVD × 6 cycles for the treatment of advanced-
stage HL [68]. This study found a modest benefit in 
terms of modified 2-year progression-free survival 
in favor of BV  +  AVD vs. ABVD (82.1% vs. 
77.2%). In certain subgroups of patients, there was 
a higher degree of benefit observed, including stage 
IV disease, males, and in patients with high-risk 
international prognostic scores. However, the 
BV + AVD treatment program was found to have 
increased toxicities including peripheral neuropa-
thy and febrile neutropenia; the latter risk was 
attenuated when growth factor support was used. 
Importantly, this study established BV + AVD as 
an FDA-approved frontline regimen for advanced-
stage HL. BV has also been incorporated into other 
ongoing frontline clinical trials, such as the modi-
fied BEACOPP regimen with inclusion of BV, 
called BrECAPP or BrECADD [69].

22.9.1.3	 �Elderly Patients
Older patients with cHL have poor outcomes due 
to more aggressive biologic features and poor tol-
erance of standard chemotherapy such as 
ABVD. Incorporating BV into treatment regimens 
for elderly patients can increase efficacy of ther-
apy and decrease toxicity. A study in cHL aged 
60 years or older and stage IIB, III, and IV disease 
with initial BV × 2 cycles then AVD × 6 cycles fol-
lowed by BV × 4 cycles demonstrated 2-year PFS 
and OS of 84% and 93%, respectively [70]. These 
are promising results compared to historically 
reported outcomes in this patient population. BV 
has also been used as a single agent and combined 
with bendamustine and dacarbazine in the older 
HL population [71, 72].

22.9.2	 �Brentuximab Vedotin 
Pre-ASCT

Brentuximab vedotin has been studied in 
relapsed/refractory HL as a second-line salvage 
prior to high-dose therapy and autologous stem 
cell transplant (HDCT-ASCT). In one study, 

patients were treated with single-agent brentux-
imab vedotin for two cycles (1.2  mg/kg IV 
weekly, 3 weeks on and 1 week off), followed by 
response assessment using PET imaging. Patients 
who achieved a complete remission with a nega-
tive PET (Deauville 1, 2) were allowed to pro-
ceed to stem cell collection followed by ASCT, 
thus avoiding chemotherapy. Patients with PET-
positive scans after two cycles of brentuximab 
vedotin were treated with augmented ICE che-
motherapy, followed by ASCT. Using this PET-
adapted strategy, approximately 30% of patients 
achieved CR after two cycles of brentuximab 
vedotin, avoiding ICE-based therapy [73]. Other 
dosing schedules of BV pre-ASCT have also 
been published (1.8 mg/kg IV every 3 weeks for 
2–4 cycles) [74]. In addition, BV has been com-
bined with other chemotherapy regimens includ-
ing bendamustine, ICE, DHAP, and ESHAP 
[75–79]. Another promising chemotherapy-free 
salvage treatment program combines BV and 
nivolumab, a checkpoint inhibitor, for 2–4 cycles 
pre-ASCT [80]. The combination was well-
tolerated and was associated with a complete 
response rate of 61% (61/62) with an objective 
response rate of 82%.

22.9.3	 �Brentuximab Vedotin 
Maintenance Post Autologous 
Stem Cell Transplant

To study the role of adjuvant brentuximab vedo-
tin after autologous stem cell transplant, the ran-
domized phase III ATHERA study includes an 
investigational arm of brentuximab vedotin 
1.8  mg/kg administered every 3  weeks for 
approximately 1 year (a maximum of 16 doses) 
vs. placebo after ASCT in high-risk HL patients 
[81]. High-risk features included presence of 
extranodal disease, B-symptoms, relapse within 
1 year of initial treatment, primary refractory dis-
ease, less than CR to salvage therapy, or requiring 
≥2 salvage therapies before ASCT. The median 
PFS in the BV group was superior to placebo 
(42.9 vs. 24.1 months, P = 0.0013) and this led to 
FDA approval for BV maintenance post-
ASCT.  All patients who were enrolled in 
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ATHERA were BV naïve, so the applicability of 
these findings may be limited in the modern era 
when most patients will receive BV in the first- or 
second-line setting.

22.9.4	 �Brentuximab Vedotin-Based 
Combinations 
in Posttransplant Settings

Although brentuximab vedotin produces a high 
overall response rate in patients with relapsed 
HL, most responses are partial and of short dura-
tion. Therefore, there is a need to combine bren-
tuximab vedotin with other active agents to 
increase the proportion of complete remissions 
and to prolong the duration of response. Based on 
preclinical data to suggest synergy between bren-
tuximab vedotin and other agents, BV is being 
combined with other agents such as bendamus-
tine, temsirolimus, HDAC inhibitors, and PD1/
PDL1 monoclonal antibodies.

22.10	 �Conclusions

With the identification of the CD30 antigen on 
Hodgkin and Sternberg-Reed cells, different 
constructs such as the naked monoclonal anti-
bodies Ki-1 and Ber-H2 as well as the ligand 
for CD30 were initially assessed for therapeuti-
cally targeting of Hodgkin lymphoma cells via 
CD30. Since these constructs had little clinical 
efficacy against Hodgkin lymphoma, other 
immunoreagents include immunotoxins, bispe-
cifics, as well as humanized anti-CD30 anti-
bodies such as MDX-060 or SGN-30. The latter 
was subsequently linked to MMAE, a potent 
anti-tubulin agent. This construct, SGN-35, was 
later termed brentuximab vedotin. The efficacy, 
tolerability, and broad applicability of brentux-
imab vedotin have dramatically changed treat-
ment paradigms in cHL, improving outcomes 
for patients at every phase of the disease. In the 
future, we anticipate there will be advances in 
risk stratification of cHL patients, allowing for 
a more individualized approach to treatment 

and identification of which patients will benefit 
the most from novel therapies, including BV.
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