
Vol:.(1234567890)

International Journal of Hematology (2021) 113:404–412
https://doi.org/10.1007/s12185-020-03039-w

1 3

ORIGINAL ARTICLE

Safety profile of brentuximab vedotin in Japanese patients 
with relapsed/refractory Hodgkin lymphoma or systemic anaplastic 
large cell lymphoma: a post‑marketing surveillance study

Koji Izutsu1,2   · Michinori Ogura3 · Kensei Tobinai1 · Kiyohiko Hatake4,5 · Shigeru Sakamoto6 · Masanori Nishimura7 · 
Miyako Hoshino5

Received: 15 April 2020 / Revised: 4 November 2020 / Accepted: 6 November 2020 / Published online: 3 January 2021 
© Japanese Society of Hematology 2021

Abstract
Brentuximab vedotin (BV) was initially approved in Japan for the treatment of relapsed/refractory (R/R) CD30-positive 
Hodgkin lymphoma (HL) and systemic anaplastic large cell lymphoma (sALCL). As requested by the Japanese Ministry of 
Health, Labour and Welfare, we conducted a post-marketing surveillance (PMS) study to assess the safety of BV in Japanese 
patients with R/R HL or sALCL. PMS forms were collected from 284 patients (182 with HL, 101 with sALCL and one with 
another lymphoma) treated between April and September 2014. The median age was 62 (range 14–93) years and the median 
number of treatment cycles was 5.5 for HL and 4 for sALCL. Adverse drug reactions (ADRs) were reported in 74.3% of 
patients. The most commonly observed ADRs included peripheral sensory neuropathy (39.1%; grade ≥ 3, 6.3%), neutropenia 
(34.5%; grade ≥ 3, 22.2%) and lymphopenia (7.0%; grade ≥ 3, 5.3%). Ten patients had fatal ADRs including interstitial lung 
disease (n = 3). This study showed that BV has an acceptable safety profile in Japanese patients with R/R HL and R/R sALCL 
in the clinical practice setting. However, close monitoring rare, but potentially fatal, ADRs such as pulmonary toxicity may 
be warranted, especially in patients with prior or ongoing pulmonary disorders.

Keywords  Brentuximab vedotin · Post-marketing surveillance · Hodgkin lymphoma · Systemic anaplastic large cell 
lymphoma · Safety profile

Introduction

Brentuximab vedotin is an antibody–drug conjugate com-
prising a CD30-directed antibody linked to a microtubule-
disrupting agent, monomethyl auristatin E [1]. Brentuxi-
mab vedotin was initially approved in the USA in 2011 
[2] based on the results from two pivotal phase 2 studies Electronic supplementary material  The online version of this 

article (https​://doi.org/10.1007/s1218​5-020-03039​-w) contains 
supplementary material, which is available to authorized users.

 *	 Miyako Hoshino 
	 miyako.hoshino@takeda.com

1	 Department of Hematology, National Cancer Center 
Hospital, Tokyo, Japan

2	 Department of Hematology, Toranomon Hospital, Tokyo, 
Japan

3	 Department of Hematology/Oncology, Kasugai Municipal 
Hospital, Kasugai, Japan

4	 Department of Hematology, International University 
of Health and Welfare (IUHW) School of Medicine, Tokyo, 
Japan

5	 Department of Hematology and Oncology, The Cancer 
Institute Hospital of Japanese Foundation for Cancer 
Research, Tokyo, Japan

6	 Japan Medical Office, Japan Pharma Business Unit, Takeda 
Pharmaceutical Co. Ltd., 1‑1, Nihonbashi‑Honcho 2‑chome, 
Chuo‑ku, Tokyo 103‑8668, Japan

7	 Pharmacovigilance, Takeda Development Center Japan, 
Takeda Pharmaceutical Co. Ltd., Osaka, Japan

http://orcid.org/0000-0001-9129-8057
http://crossmark.crossref.org/dialog/?doi=10.1007/s12185-020-03039-w&domain=pdf
https://doi.org/10.1007/s12185-020-03039-w


405Safety profile of brentuximab vedotin in Japanese patients with relapsed/refractory Hodgkin…

1 3

in relapsed/refractory (R/R) Hodgkin lymphoma (HL) [3] 
and systemic anaplastic large cell lymphoma (sALCL) [4]. 
In both studies, brentuximab vedotin was associated with 
high response rates and promising progression-free sur-
vival (PFS) and overall survival (OS), along with a number 
of important safety signals including peripheral neuropa-
thy, infections, neutropenia, and infusion reactions [3–6]. 
Additionally, acute pulmonary toxicity is a rare adverse 
event (AE) associated with brentuximab vedotin use that 
is potentially life-threatening [7].

Brentuximab vedotin was approved in Japan in 2014 
for patients with R/R CD30-positive HL or sALCL based 
on a Japanese phase 1/2 study to evaluate the safety, phar-
macokinetics, and efficacy of brentuximab vedotin in 
Japanese patients with R/R HL (n = 14) or R/R sALCL 
(n = 6) [8]. This study demonstrated that response rates 
and reported AEs were similar to those observed in the 
previous international studies [3, 4, 8].

Nevertheless, further investigation was required by the 
Ministry of Health, Labour and Welfare in Japan as the 
number of patients enrolled in the Japanese study above 
was limited. Therefore, we conducted a post-marketing 
surveillance study to evaluate the safety profile of bren-
tuximab vedotin in clinical practice in Japan. In addition, 
we collected exploratory data on antitumor activity and 
OS in this surveillance.

Patients and methods

Study design

This nation wide non-interventional observational study 
included all patients who were treated with brentuximab 
vedotin in Japan between April 17 and September 30, 
2014, according to a ministerial ordinance concerning 
standards for implementing post-marketing surveillance 
studies of drugs (Good Post-marketing Study Practices 
[GPSP]) in Japan. Case report forms were scheduled to 
be collected from the investigating physicians within a 
month following the 16th cycle or treatment discontinua-
tion, whichever occurred first. The aim of this surveillance 
study was to collect safety data of brentuximab vedotin in 
clinical practice in Japan; collection of other data was not 
strictly enforced and duration of follow-up for AEs was 
not strictly defined. Approvals from each institutional eth-
ics committee and written informed consent from patients 
were not mandatory in this study, because GPSP does 
not require them. The study protocol was registered with 
Japan Pharmaceutical Information Center-Clinical Trials 
Information (JapicCTI-142455) and ClinicalTrials.gov 
(NCT02139592).

Treatment

Brentuximab vedotin was administered in accordance with 
the Japanese package insert [9], in which the recommended 
starting dose is 1.8 mg/kg every 3 weeks.

Assessment

Patients were observed from the start of brentuximab vedo-
tin treatment through 16 cycles or until treatment discontinu-
ation. The follow-up period of up to 16 cycles was defined 
based on a previous clinical study investigating the safety 
of brentuximab vedotin beyond 16 cycles (NCT00947856). 
The following details were recorded regarding each patient’s 
treatment: use of premedication for infusion reactions, 
receipt of hematopoietic stem cell transplantation (HSCT) 
after brentuximab vedotin treatment, antitumor treatment for 
HL or sALCL other than brentuximab vedotin and use of 
prophylactic agents against infection.

Throughout the observation period, AEs were monitored 
and recorded by the investigating physicians until the final 
assessment. After the final assessment, recorded AEs were 
coded using the Medical Dictionary for Regulatory Activi-
ties Japanese language version (MedDRA/J, version 19.1) 
and graded according to the Common Terminology Criteria 
for Adverse Events (CTCAE, version 4.0). Progression of 
the primary disease was not considered as an AE, unless 
the disease worsened abnormally and was described by the 
investigating physician as an AE. AEs for which a causal 
relationship to brentuximab vedotin was at least a reason-
able possibility (i.e., the relationship could not be ruled out) 
as deemed by the investigating physician were defined as 
adverse drug reactions (ADRs). ADRs of special interest 
(ADRSIs) for this study were peripheral neuropathy (includ-
ing sensory and motor), infections, neutropenia, infusion 
reactions, and pulmonary toxicity. The definitions of each 
of the ADRSIs were established using System Organ Class 
or Preferred Terms within MedDRA/J.

Patients were assessed for antitumor activity during treat-
ment per routine clinical practice at the study sites, including 
the use of positron emission tomography (PET). Using these 
assessments, best response was determined according to the 
Revised Response Criteria for Malignant Lymphoma [10]. 
Survival status was confirmed for each patient at the time of 
their final observation date; for patients who died, the date 
of death was recorded.

Statistical analysis

To observe evaluable occurrences of major events observed 
in the pivotal phase 2 studies with a frequency of ≥ 10%, 
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the sample size was planned to be 140 patients [3, 4]. 
All patients whose surveillance form was provided were 
included in the safety analysis. Patients treated for R/R HL 
or sALCL were included in the effectiveness analysis. All 
data were tabulated using descriptive statistics. OS was 
assessed using Kaplan–Meier methodology. OS was defined 
as the time from a patient’s first dose of brentuximab vedotin 
to their final observation date. Statistical analysis was con-
ducted using SAS version 9.2 (for the final analysis set) and 
SAS version 9.4 (for additional analyses).

Results

Patient demographics and baseline characteristics

A total of 292 patients from 198 institutions were regis-
tered for this study, and completed surveillance forms were 
collected from 284 patients, including 182 with HL, 101 
with sALCL, and one with diffuse large B-cell lymphoma 
(DLBCL) (Fig. 1). All 284 patients were included in the 
safety analysis. The patient with DLBCL and three patients 
with HL or sALCL who received brentuximab vedotin as 
first-line therapy were excluded from the effectiveness analy-
sis (Fig. 1).

Patient demographics and baseline disease characteris-
tics are shown in Table 1. The median age (range) of the 
total, HL and sALCL populations was 62.0 (14–93), 60.5 
(16–91) and 64.0 (14–93) years, respectively. Of the total 
patient population, 40.1%, 36.6%, and 23.2% of patients had 
an Eastern Cooperative Oncology Group (ECOG) perfor-
mance status of 0, 1 or ≥ 2, respectively. Stage IV disease 
was observed in 46.7% and 54.5% of patients with HL and 
sALCL, respectively. Of the total patient population, 10.2% 

had a history of or ongoing pulmonary disorders. Patients 
had received a median of 2.0 (range 1–13) prior treatment 
regimens, and 22.5% of patients had received prior autolo-
gous and/or allogenic HSCT. In patients with sALCL, 76.2% 
were negative for anaplastic lymphoma kinase (ALK) and 
8.9% had unknown ALK status.

Treatment

The extent of exposure of patients to brentuximab vedotin 
is summarized in Table 2. In total, 87.4% of patients with 
HL and 86.1% of those with sALCL received a starting dose 
of 1.8 mg/kg and 77.5% of patients with HL and 71.3% of 
those with sALCL received a mean dose per cycle of 1.8 mg/
kg throughout treatment. The median number of delivered 
treatment cycles in HL and sALCL were 5.5 (range 1–16) 
and 4 (range 1–17), respectively. The proportion of patients 
who received the full 16 cycles of brentuximab vedotin treat-
ment was 11.0% in HL and 10.9% in sALCL; one patient 
with sALCL received 17 cycles of treatment. Reasons for 
treatment discontinuation were lack of efficacy in 40.7% 
and 39.6%, AEs in 23.1% and 20.8%, and achievement of 
treatment objectives according to the physician’s decision in 
19.2% and 24.8% of patients with HL and sALCL, respec-
tively (Table 2).

Prior to the first dose of brentuximab vedotin, premedica-
tion for infusion reactions was administered in 59.9% and 
74.3% of patients in the HL and sALCL, respectively. Cor-
ticosteroids, as premedication, were given to approximately 
60% of patients.

In the HL and sALCL, 9.9% and 12.9% of patients, 
respectively, received combination antitumor therapies 
with brentuximab vedotin for treatment of their disease. The 
most common drugs were prednisolone and dexamethasone, 

Fig. 1   Composition of regis-
tered patients and analysis sets
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which were given to 16 (5.6%) patients with either disease; 
a total of 15 (5.3%) patients received one or more cytotoxic 
agents (Supplementary Table 1).

Safety

In the safety population, the incidence of ADRs was 74.3%, 
with the most commonly reported ADRs being peripheral 
sensory neuropathy (39.1%; grade ≥ 3, 6.3%), neutrope-
nia (34.5%; grade ≥ 3, 22.2%), and lymphopenia (7.0%; 
grade ≥ 3, 5.3%) (Table 3).

The most common serious ADRs that occurred in ≥ 2% 
of all patients were neutropenia (4.9%), interstitial lung 
disease (3.9%), pneumonia (2.1%), and peripheral sensory 
neuropathy (2.1%) (Table 4). Ten patients had fatal ADRs; 
of these, six patients had fatal ADRs classified as ‘drug-
related’, which were: interstitial lung disease (n = 3), pneu-
monia (n = 2), respiratory failure (n = 2) and heart failure 
(n = 1); three patients had fatal ADRs which were deemed 
as ‘unassessable’ by the investigating physician: gingival 
cancer (n = 1), disseminated intravascular coagulation (n = 1) 
and Epstein–Barr virus infection (n = 1); we have deemed 
one fatal ADR (HL, n = 1) as ‘unassessable’ as we were 
unable to obtain the physician’s judgment.

With regards to the assessment of ADRSIs, periph-
eral neuropathy events were reported in 39.4% of over-
all patients, with 6.7% of patients experiencing grade ≥ 3 
peripheral neuropathy (Table 5). Of 17 patients who had 
grade 2 peripheral neuropathy prior to starting brentuximab 
vedotin, two (11.8%) patients reported worsening to grade 
3. The only patient having grade 3 peripheral neuropathy 
prior to starting brentuximab vedotin also reported grade 
3 peripheral neuropathy during treatment. Of 35 events of 
grade ≥ 3 peripheral neuropathy that occurred during bren-
tuximab vedotin treatment, five (14.3%) required treatment 
interruptions and 23 (65.7%) resulted in treatment discon-
tinuation (Supplementary Table 2).

The incidence of infections in the safety population was 
13.0% (Table 5). Concomitant prophylaxis was given to 184 
(64.8%) patients and included sulfamethoxazole/trimetho-
prim (ST; 53.5%), antifungal agents other than ST (26.1%), 
antiviral agents (19.7%), and antibiotics and synthetic anti-
bacterial drugs (14.1%). The incidence of infections was 
higher in patients who received prophylactic treatment 
(15.8%) than in those who did not (8.0%) and in patients 
who underwent HSCT prior to study initiation than in those 
who did not (Supplementary Table 3).

In the overall population, the incidence of grade ≥ 3 
neutropenia was 22.5% (Table 5), which included 3.2% of 
patients with febrile neutropenia. Of 117 events of grade ≥ 3 
neutropenia, 28 (23.9%) required dose-adjustment and two 
(1.7%) resulted in treatment discontinuation (Supplementary 
Table 4).

Table 1   Baseline characteristics of patients

a One patient had diffuse large B-cell lymphoma
Number of patients (%) are shown unless indicated otherwise
ABVD doxorubicin, bleomycin, vinblastine and dacarbazine, BV bren-
tuximab vedotin, CHOP cyclophosphamide, doxorubicin, vincris-
tine and prednisolone, ECOG Eastern Cooperative Oncology Group, 
HL Hodgkin lymphoma, HSCT hematopoietic stem cell transplant, 
sALCL, systemic anaplastic large cell lymphoma

Total HL sALCL
(N = 284)a (n = 182) (n = 101)

Male 184 (64.8) 115 (63.2) 69 (68.3)
Age, years, median 

(range)
62.0 (14–93) 60.5 (16–91) 64.0 (14–93)

Ann Arbor disease stage at start of BV treatment
 I 10 (3.5) 5 (2.7) 5 (5.0)
 II 63 (22.2) 45 (24.7) 18 (17.8)
 III 70 (24.6) 47 (25.8) 22 (21.8)
 IV 140 (49.3) 85 (46.7) 55 (54.5)
 Unknown 1 (0.4) 0 1 (1.0)

ECOG performance status
 0 114 (40.1) 79 (43.4) 35 (34.7)
 1 104 (36.6) 67 (36.8) 37 (36.6)
 2 32 (11.3) 19 (10.4) 13 (12.9)
 3 19 (6.7) 7 (3.8) 11 (10.9)
 4 15 (5.3) 10 (5.5) 5 (5.0)

History of pulmonary 
disorders

9 (3.2) 9 (4.9) 0

Ongoing pulmonary 
disorders

20 (7.0) 16 (8.8) 4 (4.0)

Ongoing peripheral neuropathy
 None 230 (81.0) 147 (80.8) 82 (81.2)
 Grade 1 35 (12.3) 26 (14.3) 9 (8.9)
 Grade 2 17 (6.0) 8 (4.4) 9 (8.9)
 Grade 3 1 (0.4) 1 (0.5) 0
 Grade 4 0 0 0
 Grade unknown 1 (0.4) 0 1 (1.0)

Received prior chemo-
therapy

279 (98.2) 178 (97.8) 100 (99.0)

 ABVD 165 (58.1) 163 (89.6) 2 (2.0)
 CHOP 88 (31.0) 19 (10.4) 69 (68.3)
 Others 215 (75.7) 134 (73.6) 80 (79.2)

Number of prior drug treatment regimens
n = 279 n = 178 n = 100

 Median (range) 2.0 (1–13) 2.0 (1–9) 2.0 (1–13)
Received prior radio-

therapy
105 (37.0) 74 (40.7) 31 (30.7)

Prior HSCT
 Autologous 43 (15.1) 33 (18.1) 10 (9.9)
 Allogeneic 9 (3.2) 7 (3.8) 2 (2.0)
 Autologous and allo-

geneic
12 (4.2) 8 (4.4) 4 (4.0)
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The incidence of infusion reactions in the overall popu-
lation was 6.7% (Table 5). Common infusion reactions 
included fever (4.2%), erythema (1.1%), chills (0.7%), 
pruritus (0.7%), and hot flashes (0.7%). Of the 1099 bren-
tuximab vedotin injections for which premedication was 
administered, infusion reactions occurred in 13 (1.2%) 
instances. Of the 788 injections without premedication, 
infusion reactions occurred in six (0.8%) instances.

The incidence of pulmonary toxicity was 4.6% 
(grade ≥ 3, 3.9%) in the overall population (Table 5), 
including interstitial lung disease in 3.9% of patients, 
respiratory failure in 0.7%, and acute respiratory distress 
syndrome in 0.4%. Among 255 patients who did not have 
a history of pulmonary disorders prior to brentuximab 
vedotin, grade 3, 4, or 5 pulmonary toxicity occurred in 
four (1.6%), two (0.8%), and two (0.8%) patients, respec-
tively. Among 29 patients with a history of or ongoing 
pulmonary disorders, each of grade 1, 2, or 3 pulmonary 
toxicity occurred in one patient (3.4%), and grade 5 pul-
monary toxicity occurred in two (6.9%) patients; all five 
patients had prior or ongoing interstitial lung disease.

Effectiveness

Responses in patients with HL and sALCL per imaging 
assessment methodology, utilizing computed tomography 
(CT) only (without PET subgroup) or PET (with PET sub-
group), are shown in Fig. 2. Patients for whom imaging 
assessment data were not available were excluded. In 162 
evaluable patients with HL, the overall response rate (ORR), 
including complete response (CR), unconfirmed CR (CRu), 
and partial response (PR), was 50.0%, and the CR/CRu rate 
was 30.9%. In 79 evaluable patients with sALCL, the ORR 
was 62.0% and the CR/CRu rate was 36.7%.

The analysis population for OS included 179 patients with 
HL and 101 patients with sALCL. Kaplan–Meier analyses of 
OS for patients with HL and sALCL are shown in Supple-
mentary Fig. 1. For OS assessments, patients with HL and 
sALCL were followed up for a median of 284 days (range 
4–844) and 218 days (range 3–799), achieving 1-year sur-
vival rates of 82.7% (95% confidence interval [CI] 75.4, 
88.0) and 79.3% (95% CI 68.4, 86.7), respectively. Of the 51 
patients with HL or sALCL who died, 34 patients died from 

Table 2   Exposure to 
brentuximab vedotin

a Includes one patient with diffuse large B-cell lymphoma
Number of cases (%) are shown unless indicated otherwise
AE adverse event, BV brentuximab vedotin, HL Hodgkin lymphoma, HSCT hematopoietic stem cell trans-
plant, sALCL systemic anaplastic large cell lymphoma

Total HL sALCL
(N = 284)a (n = 182) (n = 101)

Initial dose, mg/kg
 < 1.2 7 (2.5) 4 (2.2) 3 (3.0)
 1.2 17 (6.0) 9 (4.9) 8 (7.9)
 > 1.2– < 1.8 12 (4.2) 9 (4.9) 3 (3.0)
 1.8 247 (87.0) 159 (87.4) 87 (86.1)
 > 1.8 1 (0.4) 1 (0.5) 0

Mean dose per cycle is 1.8 mg/kg 214 (75.4) 141 (77.5) 72 (71.3)
Median number of cycles received (range) 5.0 (1–17) 5.5 (1–16) 4.0 (1–17)
Reasons for study drug discontinuation (cumulative)
 Treatment objective was achieved 60 (21.1) 35 (19.2) 25 (24.8)
 AE 63 (22.2) 42 (23.1) 21 (20.8)
 Discontinuation of clinic visits 1 (0.4) 1 (0.5) 0
 Transfer to another clinic 9 (3.2) 5 (2.7) 4 (4.0)
 Lack of efficacy 115 (40.5) 74 (40.7) 40 (39.6)
 Others 53 (18.7) 34 (18.7) 18 (17.8)

Received HSCT after BV treatment 56 (19.7) 36 (19.8) 20 (19.8)
 Autologous 35 (62.5) 26 (72.2) 9 (45.0)
 Allogenic 21 (37.5) 10 (27.8) 11 (55.0)

Received other combination therapies 31 (10.9) 18 (9.9) 13 (12.9)
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progression of the primary disease and 17 patients from AEs 
excluding the primary disease.

Discussion

The aim of this study was to collect safety information on 
brentuximab vedotin in the clinical setting following Japa-
nese regulatory approval for use in patients with relapsed 
or refractory HL and sALCL. In contrast to clinical studies, 
this study enrolled patients with a wider age range, level 
of functioning and treatment history, as expected in a post-
marketing surveillance study. Our study enrolled a higher 
proportion of elderly patients compared with the pivotal 
clinical studies: the median age of patients with HL and 

sALCL was 60.5 and 64.0 years, respectively; in the pivotal 
phase II studies, they were 31 and 52 years, respectively 
[3, 4]. The patients’ ECOG performance status at baseline 
was ≥ 2 in 19.8% of patients with HL and 28.7% of those 
with sALCL in this study, whereas the pivotal clinical stud-
ies included only patients with an ECOG performance status 
of 0 or 1 [3, 4]. We have calculated the occurrence of ADRs 
by patient background characteristics and found no specific 
factors (data not shown). Thus, compared with the previous 
clinical studies, our study shows an acceptable safety profile 
of brentuximab vedotin in a wider patient population.

HL and sALCL patients received a median of 5.5 and 4 
cycles of treatment, respectively, which were shorter than 
the respective medians of 9 and 7 cycles in the pivotal phase 
2 studies [3, 4]. Lack of efficacy accounted for 40.5% of 

Table 3   Common ADRs occurring in ≥ 2% of all patients

a Includes one patient with diffuse large B-cell lymphoma
b Two patients with sALCL had grade unknown
ADR adverse drug reaction, HL Hodgkin lymphoma, NA not available, sALCL systemic anaplastic large cell lymphoma

ADRs, n (%) 
System organ class
 Preferred term

Grade ≥ 3 Any Grade

Totala
(N = 284)

HL
(n = 182)

sALCL
(n = 101)

Totala
(N = 284)

HL
(n = 182)

sALCL
(n = 101)

Overall ADRs NA NA NA 211 (74.3) 139 (76.4) 71 (70.3)
Infections and infestations 19 (6.7) 11 (6.0) 8 (7.9) 37 (13.0) 24 (13.2) 13 (12.9)
 Pneumonia 6 (2.1) 3 (1.7) 3 (3.0) 7 (2.5) 3 (1.7) 4 (4.0)

Blood and lymphatic system disorders 79 (27.8) 53 (29.1) 25 (24.8) 119 (41.9) 78 (42.9) 40 (39.6)
 Anemia 3 (1.1) 3 (1.7) 0 6 (2.1) 6 (3.3) 0
 Febrile neutropenia 7 (2.5) 4 (2.2) 3 (3.0) 9 (3.2) 4 (2.2) 5 (5.0)
 Leukopenia 7 (2.5) 6 (3.3) 1 (1.0) 10 (3.5) 8 (4.4) 2 (2.0)
 Lymphopenia 15 (5.3) 12 (6.6) 3 (3.0) 20 (7.0) 15 (8.2) 5 (5.0)
 Neutropenia 63 (22.2) 41 (22.5) 21 (20.8) 98 (34.5) 64 (35.2) 33 (32.7)
 Thrombocytopenia 8 (2.8) 8 (4.4) 0 16 (5.6) 15 (8.2) 1 (1.0)

Metabolism and nutrition disorders 5 (1.8) 4 (2.2) 1 (1.0) 10 (3.5) 6 (3.3) 4 (4.0)
Nervous system disorders 20 (7.0) 17 (9.3) 3 (3.0) 114 (40.1) 76 (41.8) 38 (37.6)
 Peripheral motor neuropathy 8 (2.8) 7 (3.9) 1 (1.0) 15 (5.3) 9 (5.0) 6 (5.9)
 Peripheral sensory neuropathy 18 (6.3) 15 (8.2) 3 (3.0) 111 (39.1) 74 (40.7) 37 (36.6)

Respiratory, thoracic and mediastinal disorders 11 (3.9) 8 (4.4) 3 (3.0) 20 (7.0) 17 (9.3) 3 (3.0)
 Interstitial lung disease 9 (3.2) 6 (3.3) 3 (3.0) 11 (3.9) 8 (4.4) 3 (3.0)

Gastrointestinal disorder 4 (1.4) 2 (1.1) 2 (2.0) 19 (6.7) 13 (7.1) 6 (5.9)
 Diarrhea 1 (0.4) 0 1 (1.0) 6 (2.1) 4 (2.2) 2 (2.0)
 Nausea 0 0 0 6 (2.1) 4 (2.2) 2 (2.0)

Skin and subcutaneous tissue disorders 8 (2.8) 6 (3.3) 2 (2.0) 37 (13.0) 27 (14.8) 10 (9.9)
 Rashes 3 (1.1) 3 (1.7) 0 12 (4.2) 11 (6.0) 1 (1.0)

General disorders and administration site conditions 3 (1.1) 1 (0.6) 2 (2.0) 15 (5.3) 8 (4.4) 7 (6.9)
 Fever 2 (0.7) 1 (0.6) 1 (1.0) 9 (3.2) 6 (3.3) 3 (3.0)

Investigationsb 3 (1.1) 2 (1.1) 1 (1.0) 24 (8.5) 12 (6.6) 12 (11.9)
 Alanine aminotransferase increased 1 (0.4) 1 (0.6) 0 9 (3.2) 8 (4.4) 1 (1.0)
 Aspartate aminotransferase increased 1 (0.4) 1 (0.6) 0 10 (3.5) 8 (4.4) 2 (2.0)

Injury, poisoning and procedural complications 2 (0.7) 1 (0.6) 1 (1.0) 20 (7.0) 12 (6.6) 8 (7.9)
 Infusion reactions 1 (0.4) 0 1 (1.0) 19 (6.7) 11 (6.0) 8 (7.9)
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treatment discontinuations, followed by occurrence of AEs 
(22.2%), highlighting the importance of management of 
AEs.

Of the ten patients who had fatal ADRs, six patients had 
ADRs deemed as related to the drug. The causality between 
the other four fatal ADRs and the drug were deemed as 
unassessable. The unassessable fatal ADRs included gin-
gival cancer, which was reported approximately 3 months 
after the patient had received the last dose of brentuximab 
vedotin for treatment of sALCL. As the patient had received 
multiple therapies other than brentuximab vedotin, including 
other anti-cancer drugs and radiotherapy, causality between 
brentuximab vedotin and this secondary malignancy could 
not be established in this study.

The incidence of infections in patients who received 
prophylactic treatment was higher than in those who did 

not. It is plausible that the patients who were prescribed 
prophylaxis had reasons for the investigating physician to 
be concerned about infection, and thus may have been more 
susceptible to infection. It is thus difficult to derive a conclu-
sion from the results.

The incidence of peripheral neuropathy of any grade in 
the total population was 39.4%. No correlations were found 
between the occurrence of peripheral neuropathy and patient 
clinical factors or the amount of initial, mean, or the cumu-
lative (at week 3) doses of brentuximab vedotin (data not 
shown). The time to occurrence of peripheral neuropathy 
from treatment initiation was within 9 weeks in 61% of the 
patients (94/153), within 27 weeks in 90% (138/153), and 
within 37 weeks in 98% (150/153). Grade ≥ 3 peripheral 
neuropathy was reported in 35 events, leading to 23 dis-
continuation of brentuximab vedotin. In contrast, only four 

Table 4   Serious ADRs with 
incidence of ≥ 1% in the total 
population

a Includes one patient with diffuse large B-cell lymphoma
ADR adverse drug reaction, HL Hodgkin lymphoma, sALCL systemic anaplastic large cell lymphoma

Serious ADRs, n (%) 
System organ class
 Preferred term

Totala
(N = 284)

HL
(n = 182)

sALCL
(n = 101)

Infections and infestations 19 (6.7) 12 (6.6) 7 (6.9)
 Pneumonia 6 (2.1) 3 (1.7) 3 (3.0)
 Sepsis 3 (1.1) 1 (0.6) 2 (2.0)
 Pneumocystis jirovecii pneumonia 3 (1.1) 2 (1.1) 1 (1.0)

Blood and lymphatic system disorders 20 (7.0) 14 (7.7) 6 (5.9)
 Febrile neutropenia 4 (1.4) 2 (1.1) 2 (2.0)
 Neutropenia 14 (4.9) 12 (6.6) 2 (2.0)

Nervous system disorders 7 (2.5) 6 (3.3) 1 (1.0)
 Peripheral motor neuropathy 5 (1.8) 4 (2.2) 1 (1.0)
 Peripheral sensory neuropathy 6 (2.1) 5 (2.8) 1 (1.0)

Respiratory, thoracic and mediastinal disorders 13 (4.6) 10 (5.5) 3 (3.0)
 Interstitial lung disease 11 (3.9) 8 (4.4) 3 (3.0)

Table 5   ADRSIs

a Includes one patient with diffuse large B-cell lymphoma
Number of patients are reported for: bPTs of ‘peripheral motor neuropathy’ and ‘peripheral sensory neu-
ropathy’; cSOC of ‘infections and infestations’; dPTs of ‘neutropenia’ and ‘febrile neutropenia’; ePT of 
‘infusion reaction’; fPTs of ‘interstitial lung disease’, ‘respiratory failure’ and ‘acute respiratory distress 
syndrome’
ADRSI adverse drug reaction of special interest, HL Hodgkin lymphoma, PT Preferred term, sALCL sys-
temic anaplastic large cell lymphoma, SOC system organ class

ADRSI n (%) Grade ≥ 3 Any grade

Totala
(N = 284)

HL
(n = 182)

sALCL
(n = 101)

Totala
(N = 284)

HL
(n = 182)

sALCL
(n = 101)

Peripheral neuropathyb 19 (6.7) 16 (8.8) 3 (3.0) 112 (39.4) 74 (40.7) 38 (37.6)
Infectionsc 19 (6.7) 11 (6.0) 8 (7.9) 37 (13.0) 24 (13.2) 13 (12.9)
Neutropeniad 64 (22.5) 42 (23.1) 21 (20.8) 100 (35.2) 65 (35.7) 34 (33.7)
Infusion reactionse 1 (0.4) 0 1 (1.0) 19 (6.7) 11 (6.0) 8 (7.9)
Pulmonary toxicitiesf 11 (3.9) 8 (4.4) 3 (3.0) 13 (4.6) 10 (5.5) 3 (3.0)
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events with grade 2 peripheral neuropathy (n = 54) and no 
grade 1 events (n = 64), resulted in discontinuation. These 
data suggest that brentuximab vedotin dose modifications 
should be introduced when patients experience grade 2 
peripheral neuropathy, prior to worsening to grade ≥ 3.

The overall incidence of grade ≥ 3 neutropenia in our 
study was 22.5%, which appears similar to the rates of 19% 
and 21% reported in the pivotal phase 2 studies in HL [3] 
and sALCL [4], respectively. Of the 117 grade ≥ 3 events, 
28 required dose-adjustment and only two events resulted 
in treatment discontinuation, suggesting that utilization of 
the dose-modification guidelines and granulocyte colony-
stimulating factor in clinical practice provided effective 
management of neutropenia.

Infusion reactions are frequently associated with the 
use of monoclonal antibodies, and premedication is gener-
ally recommended. In the present study, 65.1% of patients 
received premedication based on their physician’s decision. 
The rate of infusion reactions was 0.8% of injections without 
premedication and 1.2% of injections with premedication, 
which does not support routine use of premedication before 
administration of brentuximab vedotin in Japan.

No correlations were found between the occurrence 
of pulmonary toxicity and prior radiotherapy or smok-
ing history (data no shown); however, the risk of pulmo-
nary toxicity with brentuximab vedotin was elevated in 
patients with prior or ongoing pulmonary disorders. Of 

29 such patients enrolled in the present study, five (17.2%) 
experienced pulmonary toxicity as a result of brentuxi-
mab vedotin treatment. In contrast, there were only eight 
cases (3.1%) of pulmonary toxicity among the 255 patients 
without a history of pulmonary disorders. As such, careful 
monitoring is needed when using brentuximab vedotin in 
patients with either prior or ongoing pulmonary disorders.

The current study demonstrated the effectiveness of 
brentuximab vedotin in patients with HL or sALCL in 
the clinical practice setting. Among evaluable patients for 
whom imaging data were available, ORR assessed by CT 
and PET were 36.5% (31/85) and 64.9% (50/77), respec-
tively, in the HL population; and were 57.1% (24/42) and 
67.6% (25/37), respectively, in sALCL. The response rate 
in this study appears to be somewhat lower than those 
reported in the pivotal phase 2 clinical studies, which dem-
onstrated an ORR of 75% and 86% in HL and sALCL, 
respectively [3, 4]. Care is needed when interpreting the 
effectiveness result, which was an exploratory endpoint of 
this observational study; response assessment to treatment 
was conducted as a part of routine medical care includ-
ing laboratory tests, physical examinations or standard 
CT scans. ORR assessment was not mandatory; thus, 
the implementation rate of PET scans was low (47.3% 
[114/241]). In addition, the median follow-up period 
for the OS assessment was less than a year for both HL 
(284 days) and sALCL (218 days).

Fig. 2   Antitumor effect of brentuximab vedotin. aA response of CRu 
was only used in study sites where PET was not utilized. CR com-
plete response, CRu unconfirmed CR, HL Hodgkin lymphoma, ORR 

overall response rate, PD progressive disease, PET positron emission 
tomography, PR partial response, sALCL systemic anaplastic large 
cell lymphoma, SD stable disease
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The aim of this surveillance study was to collect safety 
data of brentuximab vedotin in clinical practice in Japan, 
including data on the occurrence and severity of ADRs. The 
study provides limited information on associations between 
the ADRs and other factors such as concomitant treatments 
and comorbidities.

In conclusion, in comparison to the toxicity profile 
observed in clinical studies in the US and Japan, no addi-
tional safety signals were observed in this post-marketing 
surveillance study of 284 patients treated with brentuximab 
vedotin in clinical practice between April and September 
2014 in Japan. However, as rare, but potentially fatal, ADRs 
such as pulmonary toxicity have been consistently observed 
across studies, close monitoring may be warranted especially 
in patients with either prior or ongoing pulmonary disorders.
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