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Introduction: Brentuximab vedotin (SGN-35), an anti-cluster of differentiation (CD)-30 anti-

body conjugated to the anti-tubulin agent monomethyl auristatin E, has demonstrated promising 

efficacy and tolerability in relapsed and heavily treated Hodgkin lymphoma (HL). In this study, 

we report the Asian experience with brentuximab vedotin in patients with relapsed or refractory 

CD30-positive (CD30+) HL.

Methods: This is an observational, multicenter, retrospective study. Between October 2011 and 

June 2013, a total of 22 patients were treated with brentuximab vedotin under a named patient 

program in Asia. Patients received a 30 min infusion of brentuximab vedotin at a dose of 1.8 

mg/kg of body weight every 3 weeks.

Results: Four patients (18.2%) showed a complete response, and the overall response rate was 

72.7%. The median duration of response was 4.4 months (range 1.0–17.4). The median progres-

sion-free survival was 5.7 months, and the median overall survival has not yet been reached. 

The 1-year expected survival rate was 67.2%. The most common grade 3/4 adverse events were 

neutropenia (n=7; 31.8%). No patients experienced grade 3/4 sensory neuropathy.

Conclusions: These results confirm that brentuximab vedotin as a single agent is also effective 

and well tolerated when used in Asian patients with relapsed and refractory CD30+ HL.

Keywords: Asian, efficacy, safety

Background
Therapeutic advances in the treatment of Hodgkin lymphoma (HL) have been achieved 

with improvements in combined approaches such as chemotherapy and radiotherapy. 

The long-term survival rate of HL is now 70%–90%.1,2 However, depending on the 

disease status, 5%–30% of patients with HL relapse or have refractory disease after 

frontline treatment. The standard treatment for these relapsed or refractory patients is 

salvage chemotherapy followed by autologous hematopoietic stem cell transplantation 

(HSCT), which can induce durable remission in up to 50% of these patients.3 However, 

patients who experience relapse or progression after autologous HSCT have a grave 

prognosis, with a median overall survival (OS) of 1–2 years.4

Classical HL is characterized by the presence of a cluster of differentiation-30-

positive (CD30+) Reed–Sternberg or Hodgkin cells in a matrix of inflammatory 

cells. Brentuximab vedotin (SGN-35), an anti-CD30 antibody conjugated to the 

anti-tubulin agent monomethyl auristatin E, has demonstrated promising anti-tumor 

activity in relapsed and heavily treated HL patients, with an overall objective response 

rate of 60%–75%.5–8 Based on these impressive clinical data, the US Food and Drug 

 Administration recently approved brentuximab vedotin for classical HL patients who 
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have relapsed disease after autologous HSCT or who have 

progressive disease after at least two lines of multi-agent 

chemotherapy and are not suitable candidates for autologous 

HSCT.

HL shows unique ethnic and regional distributions; that 

is, it is diagnosed less frequently in Asian than in Western 

countries.9–12 Most data on brentuximab vedotin in relapsed 

or refractory classical HL patients have been reported from 

Western countries, and data on the clinical efficacy of 

brentuximab vedotin in Asian patients are scarce as pres-

ent. Here, we report an Asian experience with brentuximab 

vedotin in patients with relapsed and/or refractory CD30+ 

classical HL.

Methods
Trial design and patients
An observational, multicenter, retrospective analysis was 

performed to investigate the efficacy and toxicity of bren-

tuximab vedotin in Asian patients with relapsed and/or 

refractory CD30+ classical HL. A total of 22 patients were 

treated with brentuximab vedotin between October 2011 and 

June 2013, under a named-patient program (NPP) in Asia. 

All patients were pathologically confirmed to be CD30+ in 

immunohistochemistry analysis. The patients with nodular 

lymphocyte-predominant HL and CD30+ anaplastic large-

cell lymphoma (ALCL) were excluded from this study.

Treatment response  
and toxicity assessment
Patients received a 30 min infusion of brentuximab vedotin at 

a dose of 1.8 mg/kg of body weight every 3 weeks. Treatment 

was continued until disease progression, unacceptable toxic-

ity, or the patient refused to continue. Treatment responses 

were evaluated every one or two cycles of chemotherapy by 

computed tomography and/or positron-emission tomography 

(PET) scan using the revised response criteria for malignant 

lymphoma.13 All adverse events were evaluated according 

to the National Cancer Institute Common Terminology 

Criteria for Adverse Events (NCI-CTCAE) version 4.0. Dose 

 modification of brentuximab vedotin was based on toxicities 

on the day of treatment according to the system showing the 

greatest toxicities.

statistical analysis
Descriptive statistics are reported as proportions and medians. 

Duration of response is calculated from the day of response 

achievement to disease progression.  Progression-free 

 survival (PFS) was calculated from initiation of brentuximab 

vedotin to the first day of disease progression, relapse, or 

death from any cause. OS was calculated from initiation of 

brentuximab vedotin to death. PFS and OS were censored 

on the last date of follow-up. Survival curves were estimated 

using the Kaplan–Meier method. Statistical analyses were 

performed using the software package IBM PASW (version 

18.0; SPSS Inc., Chicago, IL, USA).

Results
Patient characteristics
Table 1 shows the baseline clinical characteristics of the 

22 patients at the time of diagnosis of classical HL. The 

median age was 30 years (range 16–57), and the male-to-

female ratio was 15:7. A total of 12 patients (54.5%) had 

classical HL, with nodular sclerosis as the most frequent 

subtype; eight (36.4%) had mixed-cellularity HL. Of the 

22 patients, 12 (54.5%) showed primary refractory disease 

and ten (45.5%) showed relapsed disease status. Most of the 

patients had received three or more lines of previous che-

motherapy (n=20; 90.9%) and/or HSCT (n=17; 77.3%).

Efficacy
The median number of brentuximab vedotin cycles was 

five (range 1–18). The response and survival outcomes are 

summarized in Table 2. Of the 22 patients in the study, one 

patient (4.5%) was not evaluable for a treatment response. As 

an intention-to-treat analysis, four patients (18.2%) showed 

a complete response (CR) and 12 (54.5%) showed a partial 

response (PR), resulting in an overall response (OR) rate of 

72.7%. The median duration of response was 4.4 months 

(range 1.0–17.4), and the median time to response was 

0.9 months (range 0.7–3.0). Of the 22 patients, 16 were 

alive at the time of data collection. The median PFS was 

5.7 months, and the median OS has not yet been reached. 

The 1-year expected survival rate was 67.2% (Figure 1). 

The PFS according to the achieved response showed a 

statistically significant difference, and the survival curves 

are demonstrated in Figure 2.

safety
Treatment-related adverse events are summarized in Table 2. 

One patient died of pneumonia after one cycle of brentuximab 

vedotin. The most common grade 3/4 adverse event was 

 neutropenia (n=7; 31.8%). Grade 3/4 non-hematological 

adverse events observed were pneumonia (n=1),  hemorrhagic 

cystitis (n=1), nausea (n=1), constipation (n=1), and 

muscle pain (n=1). No patient developed grade 3/4 sensory 

 neuropathy or progressive multifocal leukoencephalopathy.
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Discussion
German, British, and Italian groups recently published con-

sistent clinical data showing the high efficacy and manageable 

toxicity of brentuximab vedotin in patients with relapsed and 

refractory CD30+ HL, which support the previous global 

phase II study.6,14–16 However, of the population in the pivotal 

phase II study by Younes et al,6 only 7% were Asian patients, 

and independent Asian data on the efficacy and safety of 

brentuximab vedotin have not yet been validated. Only one 

Japanese series recently showed that brentuximab vedotin 

had an acceptable safety profile and promising anti-tumor 

activity in 14 patients with relapsed or refractory CD30+ 

HL and ALCL.17 Considering the differences in ethnic and 

regional distribution of HL between Asian and Western 

countries, we performed this study to provide information 

about the efficacy and safety of brentuximab vedotin in Asian 

HL patients.

The risk profile of patients in our study was similar 

to that of patients in the previous series.6,8,14–16 Baseline 

 characteristics, such as median age (30 years), primary 

refractory disease (54.5%), and prior SCT (77.3%), were 

also similar. Our series showed a male predominance (68.2%) 

and a high percentage of patients with advanced stage at 

 diagnosis (95.5% stage III–IV). In terms of efficacy, our 

results showed an OR rate of 72.7% and a CR rate of 18.2%. 

These  findings confirmed the high efficacy of brentuximab 

vedotin reported in the previous series, which reported an 

OR rate of 60%–73% and a CR rate of 17%–32%.6,14–17 

Table 1 Baseline characteristics and previous treatment his-
tory (n=22)

Variables n (%) or  
median (range)

age, years 30 (16–57)
sex
 Male 15 (68.2)
 Female 7 (31.8)
ecOg performance
 Ps 0–1 10 (45.5)
 Ps 2–4 12 (54.5)
B-symptoms
 no 7 (31.8)
 Yes 15 (68.2)
extranodal involvement
 0–1 14 (63.6)
 2 or more 8 (36.4)
lDh elevated
 no 15 (68.3)
 Yes 7 (31.8)
stage
 i–ii 1 (4.5)
 iii–iV 21 (95.5)
Pathology
 nshl 12 (54.5)
 Mchl 8 (36.4)
 lrhl 1 (4.5)
  CHL, unspecified 1 (4.5)
nationality
 china 14 (63.6)
 south Korea 6 (27.3)
 hong Kong 2 (9.1)
Disease status
 Primary refractory disease 12 (54.5)
 relapsed disease 10 (45.5)
Previous chemotherapy lines
 1–2 2 (9.1)
 3 or more 20 (90.9)
Previous hscT
 no 5 (22.7)
 Yes (auto and/or allo) 17 (77.3)
Years between initial Dx and brentuximab 3.4 (1.2–16.6)
cycles of brentuximab 5 (1–18)

Abbreviations: chl, classical hodgkin lymphoma; Dx, diagnosis; ecOg, eastern 
cooperative Oncology group; hscT, hematopoietic stem cell transplantation; lDh, 
lactic dehydrogenase; lrhl, lymphocyte-rich hodgkin lymphoma; Mchl, mixed-
cellularity hodgkin lymphoma; nshl, nodular sclerosis hodgkin lymphoma; Ps, 
performance status.

Table 2 Response results and toxicity profiles

Measure No of  
patients (%)a

95% CI

Best response
 complete response 4 (18.2) 2.1–34.3
 Partial response 12 (54.5) 33.7–75.3
 stable disease 4 (18.2) 2.1–34.3
 Progressive disease 1 (4.5) 0.0–13.6
 not available 1 (4.5) 0.0–13.6
 Objective response 16 (72.7) 54.1–91.3
Duration of objective response,  
months (range)

4.4 (1.0–17.4) na

survival outcome
 Median PFs, months 5.7 na
 Median Os, months nr na
  1-year expected survival rate, % 67.2 na
 Toxicity profilesb (grade 3/4)
 hematologic
   neutropenia (neutrophil  

,1,000/mm3)
7 (31.8) 12.3–51.3

   Thrombocytopenia (platelet  
,50,000/mm3)

3 (13.6) 0.0–27.9

 non-hematologic
  Pneumonia 1 (4.5) 0.0–13.6
  hemorrhagic cystitis 1 (4.5) 0.0–13.6
  nausea 1 (4.5) 0.0–13.6
  constipation 1 (4.5) 0.0–13.6
  Muscle pain 1 (4.5) 0.0–13.6
  sensory neuropathy 0 (0) na
Dose reduction of brentuximab 4 (18.2) 2.1–34.3

Notes: aUnless otherwise indicated; btoxicity  profiles  were  evaluated  according 
to national cancer institute common Terminology criteria for adverse events 
(nci-cTcae) 4.0.
Abbreviations:  CI,  confidence  interval;  NA,  not  applicable;  NR,  not  reached; 
Os, overall survival; PFs, progression free survival.
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With regard to toxicity profile, most adverse events could 

be managed through standard supportive care. The most 

common grade 3/4 adverse event was neutropenia (n=7; 

31.8%), which was a higher frequency than that reported in 

the Western series.14–16 However, the incidence of grade 3/4 

neutropenia in a recent Japanese series (15%) was compa-

rable to that in the Western series.17 Therefore, whether Asian 

populations are vulnerable to neutropenia with brentuximab 

vedotin is still inconclusive, and further studies are needed. 

The  previous pivotal phase II trial reported that peripheral 

neuropathy was a common adverse event associated with 

brentuximab vedotin.6 The German and the  Japanese groups 

observed no patients with grade 3/4 peripheral neuropathy.14,17 

However, grade 1/2 peripheral neuropathy was common 

(41%–60%).14,17 This study also observed that no patients 

had grade 3/4 peripheral neuropathy. However, grade 1/2 

peripheral neuropathy was not fully evaluated due to the 

retrospective nature of this study. A recent phase I trial of 

brentuximab vedotin plus ABVD (adriamycin, bleomycin, 

vinblastine, and  dacarbazine) by Younes et al18 reported 

 significant pulmonary toxic events (36%). Of note, one case 

in this study died of acute respiratory distress syndrome and 

pneumonia after the first cycle of brentuximab vedotin. In the 
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Figure 1 survival of patients.
Notes: (A) Progression-free survival; (B) overall survival.
Abbreviations: Os, overall survival; PFs, progression-free survival.
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Japanese series, two patients experienced serious pulmonary 

adverse events, including pneumocystis jirovecii pneumonia 

and pneumonia with unknown etiology.17 Therefore, further 

studies are needed to investigate whether frequent significant 

pulmonary toxic effects are caused by brentuximab vedotin 

alone or only in combination with bleomycin.

Several clinical trials regarding the efficacy of brentuximab 

vedotin are ongoing in diverse clinical settings. Chen et al19 

showed that brentuximab vedotin may provide sufficient dis-

ease control to enable reduced-intensity allogeneic HSCT, and 

brentuximab vedotin before allogeneic HSCT did not appear 

to adversely affect engraftment, graft-versus-host disease, 

or survival. Sasse et al20 reported on the therapeutic efficacy 

of brentuximab vedotin in chemotherapy-refractory and 

transplant-naïve HL patients. Now, a randomized,  double-blind, 

phase III trial is ongoing comparing brentuximab vedotin 

plus AVD (Adriamycin, vinblastine, and dacarbazine) versus 

ABVD for the first-line treatment of advanced classical HL 

(ECHELON-1) (clinicaltrials.gov identifier: NCT01712490).  

A randomized, double-blind, phase III trial is also comparing 

the efficacy and safety of brentuximab vedotin (SGN-35) 

plus best supportive care compared with placebo plus 

best supportive care in treatment of residual HL following 

autologous HSCT (AETHERA) (clinicaltrials.gov identifier: 

NCT01100502); the results of these studies are anticipated.

The present study represents the largest independent 

set of Asian data for HL patients treated with brentuximab 

vedotin in a non-trial setting. The results confirm the pre-

viously reported high efficacy and acceptable toxicity of 

brentuximab vedotin in patients with relapsed and refrac-

tory CD30+ classical HL. Although these clinical data for 

brentuximab vedotin in HL are impressive, further clinical 

trials are needed to assess long-term survival and unexpected 

complications.
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