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Abstract

Objective: A phase 1 dose-escalation study of polatuzumab vedotin (pola) was conducted to assess

safety, pharmacokinetics and preliminary antitumor activity of pola in Japanese patients with

relapsed/refractory B-cell non-Hodgkin lymphoma.

Methods: Patients received pola (1.0 or 1.8 mg/kg) intravenously every 21 days until disease pro-

gression or intolerance. Intra-patient dose escalation was prohibited. Tolerability was determined

by the standard 3 + 3 rule. Blood sampling was performed to characterize pharmacokinetics.

Antitumor activity was evaluated through computed tomography and bone marrow sampling.

Results: Four patients received pola 1.0 mg/kg; three received 1.8 mg/kg. Patients had follicular

lymphoma (n = 4) or diffuse large B-cell lymphoma (n = 3), median age of 62 years, received a

median of 3 prior therapies; six were female. Pola was well tolerated in both cohorts, with no dose-

limiting toxicities observed. The most common adverse event was peripheral sensory neuropathy

(n = 4). Grade 3 adverse events were cholecystitis and neutrophil count decreased (one each; both

1.0 mg/kg), and syncope and cataract (one each; both 1.8 mg/kg). The plasma half-life of antibody-

conjugate monomethyl auristatin E was 4.43–7.98 days, and systemic exposure of unconjugated

monomethyl auristatin E was limited in both cohorts. Four patients achieved objective responses

(three complete, one partial) without disease progression during the study.

Conclusions: This phase 1 dose-escalation study demonstrated that pola has an acceptable safety

profile and offers encouraging antitumor activity to Japanese patients with relapsed/refractory B-

cell non-Hodgkin lymphoma. Pola 1.8 mg/kg, the recommended phase 2 dose, was tolerable in

Japanese patients.
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Introduction

In patients with B-cell non-Hodgkin lymphoma (NHL), relapsed/re-
fractory disease remains a major cause of morbidity and mortality,
despite improved clinical outcomes with rituximab and chemother-
apy regimens (1). With standard therapy, including rituximab plus
cyclophosphamide, doxorubicin, vincristine and prednisone (R-
CHOP), approximately one-third of diffuse large B-cell lymphoma
(DLBCL) patients will eventually develop relapsed/refractory
disease (2). Salvage chemotherapy followed by autologous stem
cell transplantation is the standard second-line treatment for
relapsed/refractory DLBCL (3). However, 3-year progression-free
survival rates for DLBCL patients receiving the widely used regimens
R-ICE (rituximab plus ifosfamide, carboplatin and etoposide) and
R-DHAP (rituximab plus high-dose cytosine arabinoside, cisplatin
and dexamethasone) are only 31 and 42%, respectively (4).

In this context, antibody–drug conjugates (ADCs) have been
increasingly investigated as an alternative approach for relapsed/re-
fractory B-cell NHL. ADCs are tripartite molecules consisting of
a targeted monoclonal antibody, a covalent linker and a cytotoxic
payload (5). ADCs use an antibody-mediated method of delivering
cytotoxic drugs to tumors in a targeted manner. Therefore, ADCs
can improve efficacy by increasing the accumulation of cytotoxic
drugs within or near the tumor site and minimize toxicity by reducing
systemic effects (6).

Polatuzumab vedotin (pola) is a CD79b-targeted antibody-drug
conjugate delivering monomethyl auristatin E (MMAE), a micro-
tubule inhibitor (7). CD79b is a component of the B-cell receptor and
is found to be expressed in nearly all major subtypes of B-cell NHL
(8,9). Pola bound to CD79b on B cells is rapidly internalized and its
linker cleaved; the released MMAE inhibits cell division and induces
cell apoptosis (10). Numerous studies have explored pola-based
immunochemotherapy in relapsed/refractory B-cell NHL patients
(11–18). In a phase 1 study conducted in the USA, Canada, France
and the Netherlands, pola showed encouraging clinical activity as a
single agent, with a generally acceptable safety profile in patients with
relapsed/refractory B-cell NHL (18). Here, we report the results of a
phase 1 dose-escalation study, the aims of which were to assess the
safety, PK and antitumor activity of pola monotherapy in Japanese
patients with relapsed/refractory B-cell NHL.

Patients and methods

Study design

This open-label, multicenter, dose-escalation phase 1 study was con-
ducted in Japanese patients with relapsed/refractory B-cell NHL. The
primary objectives were to assess the safety and PK of pola, while
a key secondary objective was to evaluate the antitumor activity of
pola. Although three dose levels (1.0, 1.8 and 2.4 mg/kg) of pola were
initially planned, the highest dose in this study was reduced from 2.4
to 1.8 mg/kg and two dose levels (1.0 and 1.8 mg/kg) of pola were
set due to the concerns raised in a previous study about the increased
number of grade ≥2 peripheral neuropathy events at higher doses
(19,20).

There were two dose cohorts (pola 1.0 mg/kg; pola 1.8 mg/kg),
with each patient participating in only one of the dose cohorts
(three to six patients). Pola was administered intravenously at 1.0
or 1.8 mg/kg every 21 days until disease progression or unacceptable
toxicity, or patient or physician decision. The criteria for dose reduc-
tion and treatment discontinuation are shown in Supplementary
Table S1.

Patient eligibility

Patients were eligible for enrollment if they were 20–74 years old
and had histologically confirmed relapsed/refractory B-cell NHL, for
which there was no standard therapy available. Other inclusion crite-
ria were an Eastern Cooperative Oncology Group performance status
of 0 or 1, one or more measurable lesions [in two dimensions by
computed tomography (CT) scan with longest diameter > 1.5 cm], a
life expectancy of ≥12 weeks after enrollment and no history of allo-
geneic stem cell transplantation. Eligibility criteria also included ade-
quate renal, liver and bone marrow function, defined as hemoglobin
≥9 g/dl, neutrophil count ≥1500/μl and platelet count ≥75 000/μl,
aspartate aminotransferase and alanine aminotransferase ≤2.5 of
upper limit of normal (ULN), total bilirubin ≤1.5 of ULN and serum
creatinine ≤1.5 of ULN. A washout period was required to elimi-
nate effects from prior therapies (blood transfusion or hematopoi-
etic growth factors, ≥2 weeks; surgery, chemotherapy, radiotherapy,
monoclonal antibodies and ADC, or other investigational products,
≥4 weeks; radioimmunotherapy, autologous hematopoietic stem
cell transplantation, ≥12 weeks). Patients with chronic lympho-
cytic leukemia diagnosed according to the National Cancer Institute
Working Group diagnostic criteria were excluded. The full exclusion
criteria for this study are provided in the Supplementary Methods.

The protocol was approved by applicable ethics committees and
institutional review boards, and the study was conducted in accor-
dance with the Declaration of Helsinki and Good Clinical Practice
guidelines. All patients provided written informed consent before the
start of the study. The study was registered with clinicaltrials.jp, trial
identifier: JapicCTI-142580 (JO29138).

Dose escalation

The dose escalation followed the standard 3 + 3 design. Three
patients were evaluated at the first dose level, and in the absence
of dose-limiting toxicities (DLTs), three additional patients were
enrolled at the next dose level. If one of the initial three patients
experienced a DLT, three patients were added at the same dose level.
If two or more patients experienced a DLT, no new patients were
enrolled in the cohort and the dose was not escalated.

A DLT was defined as any grade ≥3 AE related to pola during
the first cycle, with the exception of the following: grade 3 or 4
lymphocyte count decreased and white blood cell count decreased;
grade 3 or 4 neutrophil count decreased that resolves or improves
to grade ≤2 by the scheduled infusion date of the next cycle; grade
3 or 4 platelet count decreased that resolves or improves to grade
≤2 by the scheduled infusion date of the next cycle in the absence of
bleeding and without requiring platelet transfusion; grade 3 infusion
reaction that resolves or improves to grade ≤1 within 24 hours with
supportive care and other measures; grade 3 nausea or vomiting that
can be managed with supportive care; and transient asymptomatic
laboratory abnormalities associated with antitumor effect of pola
that resolve or improve to grade ≤2 within 1 week. The severity
of AEs was graded according to Common Terminology Criteria for
Adverse Events, v4.03. The maximum tolerated dose was defined as
the highest dose level at which <33% of patients evaluated for DLT
will experience DLTs.

Evaluation of patients. Safety evaluations were based on the incidence
and severity of AEs, DLTs at each dose level and changes in clinical
laboratory test results over time. AEs were monitored and recorded
continuously during the study. Laboratory evaluations including
hematology and blood chemistry were evaluated at screening, on
days 1, 2, 8 and 15 of cycle 1; on days 1, 8 and 15 of cycles 2–4;
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on days 1 and 15 of cycles 5–8 and day 1 of each cycle thereafter,
and at the final evaluation (28 days after last dosing).

Antitumor activity was evaluated every 4 cycles by investigators
in accordance with Revised Response Criteria for Malignant Lym-
phoma (21). CT scans were performed at screening and every 4 cycles
from day 1 of cycle 4 until the final evaluation. Bone marrow was
sampled at screening and during the study, in order to confirm a
complete response (CR) in patients with bone-marrow involvement
at baseline, or if clinically indicated.

Leukocyte phenotyping using flow cytometry was conducted at
screening, on day 1 of cycle 1 and every 4 cycles from day 1 of cycle
4 until the final evaluation, to determine changes in the number of
peripheral blood B cells (CD19+), T cells (CD3+, CD4+ and CD8+)
and natural killer (NK) cells (CD16+/CD56+).

Pharmacokinetic analysis

Blood samples for PK analyses were collected pre-dosing, at 30 min-
utes and 4 hours after the first dose of pola, and on days 2, 4/5,
8, 11 and 15 of cycle 1; pre-dosing and at 30 minutes and 4 hours
after dosing on day 1 of cycle 2 and pre-dosing and 30 minutes
after dosing on day 1 of cycles 3–8 and cycle 12 and every 4 cycels
thereafter, on day 8 and 15 of cycles 2–4 and on day 15 of cycle
8. Final sampling occurred 28 days after the last dosing of pola.
The PK profile of pola was characterized by analyzing serum total
antibody (including conjugated and unconjugated antibody) by a val-
idated enzyme-linked immunosorbent assay and by analyzing plasma
antibody-conjugated MMAE (acMMAE) and unconjugated MMAE
by validated liquid chromatography–tandem mass spectrometry. The
calculated PK parameters were the maximum plasma or serum
concentration (Cmax), time to reach maximum drug concentration
(tmax), plasma or serum terminal phase half-life (t1/2), area under the
concentration–time curve from zero to infinity (AUCinf), clearance
(CL) and volume of distribution at steady state (Vss).

Statistics

The number of patients in each proposed cohort was based on the
standard 3 + 3 design for dose-escalation studies. A total of 6–12
patients were planned to assess the safety and tolerability of pola,
depending on observed toxicities. Descriptive statistics were used for
the evaluation of safety, PK and antitumor activity. Patients were
considered evaluable for safety and antitumor activity if they received
at least one dose of pola. PK analyses were performed in patients
who received at least one dose of pola and had data for serum total
antibody, acMMAE and unconjugated MMAE. Statistical analyses
were carried out with SAS v9.2. Non-compartmental analysis for PK
parameters was performed with Phoenix WinNonlin v6.4.

Results

Patients

Seven patients were enrolled (1.0 mg/kg cohort, n = 4; 1.8 mg/kg
cohort, n = 3). All seven patients enrolled in the study were treated
with pola, and all seven patients were included in the intent to treat
(ITT) and safety analysis populations. Per protocol, a further patient
was enrolled to receive pola 1.0 mg/kg to keep the number of PK
evaluation population as planned in 1.0 mg/kg because there were
defective PK samples in cycle 1 of one of three patients who had been
enrolled in 1.0 mg/kg. The PK sampling from this patient in cycle
1 was enough to conduct PK evaluation. Yet, since this patient in
1.0 mg/kg discontinued treatment due to disease progression during

the DLT evaluation period, the patient was excluded from the DLT
evaluation population.

All four patients enrolled to receive 1.0 mg/kg pola were included
in the ITT, safety and PK analysis populations.

Patient demographics and baseline characteristics are shown in
Table 1. Patients had a median age of 62 years (range, 42–67 years),
and the majority were female (n = 6). There were four patients with
follicular lymphoma (FL) and three patients with DLBCL. Median
number of prior therapies was 3 (range, 1–5).

Safety

All patients were eligible for the safety analysis. There were no dose
reductions due to AEs, and the maximum tolerated dose was not
reached (no DLTs). One patient in the 1.8 mg/kg cohort discontinued
the study due to left ventricular dysfunction, which was considered
not related to pola. Five patients experienced dose delays due to
AEs (1.0 mg/kg cohort, n = 3; 1.8 mg/kg cohort, n = 2). These AEs
included peripheral sensory neuropathy (n = 3), malaise (n = 2),
bronchitis (n = 2), influenza (n = 1), infectious enteritis (n = 1), nausea
(n = 1), vomiting (n = 1), cholecystitis (n = 1), sinus tachycardia
(n = 1), decreased appetite (n = 1) and neutrophil count decreased
(n = 1).

A summary of treatment-emergent AEs (TEAE) occurring in two
or more patients by dose cohort is shown in Table 2. The frequently
reported AEs were peripheral sensory neuropathy (n = 4), abdominal
discomfort (n = 3), malaise (n = 3) and influenza (n = 3); all were
grade 1–2. Grade 3 AEs were cholecystitis (n = 1) and neutrophil
count decreased (n = 1) in the 1.0 mg/kg cohort, and were syncope
(n = 1) and cataract (n = 1) in the 1.8 mg/kg cohort. The single case
of neutrophil count decreased was attributed to pola. Cholecystitis
occurred on day 1416; it was not related to pola but related to a
gallstone. This resulted in treatment discontinuation because patient
could not resume treatment within the allowance window in the
protocol; the patient recovered on day 1428. Syncope occurred on
day 650 and resolved on the same day. It was not related to pola.
This event did not result in a dose reduction nor treatment discontin-
uation. The serious AEs were cholecystitis (1.0 mg/kg cohort, n = 1)
and cataract (1.8 mg/kg cohort, n = 1). No deaths were reported in
either cohort.

Pharmacokinetics

The selected Cycle 1 PK parameters for acMMAE, total antibody
and unconjugated MMAE are shown in Table 3. Both acMMAE
and unconjugated MMAE displayed increases in plasma exposure
at 1.8 mg/kg compared with 1.0 mg/kg (Fig. 1). Plasma exposure to
unconjugated MMAE was lower than that of acMMAE (Fig. 1). As
shown in Table 3, unconjugated MMAE Cmax was 0.46 and 0.27%
of acMMAE, unconjugated MMAE exposure (AUCinf) was ∼1.56
and 0.79% of acMMAE and the mean t1/2 for acMMAE was 4.43
and 7.98 days in the 1.0 and 1.8 mg/kg cohorts, respectively. The
mean t1/2 for acMMAE and total antibody were similar between
the two dose cohorts, with Vss for both mostly limited to plasma
volume. PK profiles of plasma acMMAE and unconjugated MMAE
showed no significant differences relative to the absence or presence
of peripheral sensory neuropathy (Supplementary Fig. S1).

Antitumor activity

All seven patients were evaluable for efficacy. Based on investigator
assessment, four of the seven patients (57%) achieved an objective
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Table 1. Patient demographics and baseline characteristics

Characteristics Pola dose Total

1.0 mg/kg (n = 4) 1.8 mg/kg (n = 3) (n = 7)

Sex, n
Male 1 0 1
Female 3 3 6

Median age, years (range) 64.5 (62–67) 45.0 (42–62) 62.0 (42–67)
ECOG performance status, n

0 3 3 6
1 1 0 1

Histological subtype, n
FL 3 1 4
DLBCL 1 2 3

Ann Arbor stage, n
I/II 1 1 2
III/IV 3 2 5

Median number of prior therapies
(range)

2.5 (2–3) 5.0 (1–5) 3.0 (1–5)

Prior therapy, n
R-based chemotherapy 4 3 7
Other chemotherapy 0 1 1

Pola, polatuzumab vedotin; ECOG, Eastern Cooperative Oncology Group; FL, follicular lymphoma; DLBCL, diffuse large B-cell lymphoma; R, rituximab.

Table 2. All-grade TEAEs occurring in two or more patients

TEAEs, n (%) Pola dose Total

1.0 mg/kg (n = 4) 1.8 mg/kg (n = 3) (n = 7)

Peripheral sensory neuropathy 2 (50) 2 (67) 4 (57)
Abdominal discomfort 2 (50) 1 (33) 3 (43)
Malaise 2 (50) 1 (33) 3 (43)
Influenza 2 (50) 1 (33) 3 (43)
Diarrhea 1 (25) 1 (33) 2 (29)
Constipation 1 (25) 1 (33) 2 (29)
Liver disorder 1 (25) 1 (33) 2 (29)
Bronchitis 1 (25) 1 (33) 2 (29)
Back pain 1 (25) 1 (33) 2 (29)
Nasopharyngitis 2 (50) 0 (0) 2 (29)

TEAEs, treatment-emergent adverse events; Pola, polatuzumab vedotin.

response, including three CRs and one partial response (PR) (Fig. 2).
In the 1.0 mg/kg cohort, two patients achieved CR. One of them
achieved initially PR on day 581 and achieved a 100% decrease in
tumor lesions on day 805, which was maintained until study discon-
tinuation (day 1477). The other patient achieved PR on day140 and
CR on day 552, which was maintained until study discontinuation
(day 664). In the 1.8 mg/kg cohort, two patients showed a 100%
decrease in tumor lesions. One of them achieved CR on day 328 and
continued treatment on the data cut-off date (last tumor evaluation
before the data cut-off: day 1559). The response of the other patient
was assessed as PR instead of CR because bone marrow infiltration
was not evaluated (this patient achieved a 100% decrease in tumor
lesions on day 149). Patients with responses were all on study drug
for >18 months, with a minimum number of treatment cycles of 27.

Flow cytometry analysis confirmed that peripheral blood B
cells (CD19+) were depleted in most patients before and after the
administration of pola. There were no significant changes in the

number of peripheral blood T cells (CD3+ CD4/CD8+) or NK cells
(CD16 + CD56+). Among all seven patients who expressed CD79b,
six highly expressed CD79b as determined by immunohistochemistry
(data not shown).

Discussion

The present phase 1 study was designed to assess pola as a single
agent in Japanese patients with relapsed/refractory B-cell NHL. Over-
all, pola showed an acceptable tolerability profile at both the 1.0 and
1.8 mg/kg doses; no DLTs were observed. This is in line with previous
studies of pola in non-Japanese patients (NCT01290549) (18). Pola
has demonstrated generally acceptable tolerability in patients with
B-cell NHL both as monotherapy and when used in combination
with chemoimmunotherapy (11–18). In particular, the safety pro-
files of single-agent pola shown in the current study are compa-
rable with those from a phase 1 study conducted in non-Japanese
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Table 3. Selected cycle 1 pharmacokinetic parameters for polatuzumab vedotin: acMMAE, total antibody and unconjugated MMAE

PK parameter acMMAE Total antibody Unconjugated MMAE

1.0 mg/kg 1.8 mg/kg 1.0 mg/kg 1.8 mg/kg 1.0 mg/kg 1.8 mg/kg

Cmax, ng/ml 315 613 19600 47400 1.46 1.67
(28.7) (67.2) (4310) (8960) (0.260) (0.471)

AUCinf,
day × ng/ml

823 2250 85300 336000 12.8 17.7
(177) (274) (30500) (44200) (2.47) (3.18)

t1/2, days 4.43 7.98 5.77 10.8 3.68 4.65
(0.979) (1.21) (2.13) (1.01) (0.355) (0.762)

Vss, ml/kg 64.3 91.7 61.9 70.5 – –
(21.6) (9.98) (18.3) (7.34)

CL, ml/day/kg 22.2 14.4 12.7 5.41 – –
(4.24) (1.84) (4.08) (0.747)

tmax, days 0.135 0.137 0.0868 0.137 3.28 4.30
(0.0845) (0.0818) (0.00318) (0.0818) (0.485) (1.45)

The PK parameters are expressed as mean (SD). The PK parameters were calculated based on data collected from cycle 1 to cycle 2 pre-infusion. The number of
patients for each assessment was three except for t1/2, for which the number of patients was four (1.0 mg/kg dose cohort). acMMAE, plasma antibody-conjugated
monomethyl auristatin E; MMAE, monomethyl auristatin E; PK, pharmacokinetics; Cmax, maximum plasma or serum concentration; AUCinf, area under the
concentration–time curve from zero to infinity; t1/2, plasma or serum terminal phase half-life; Vss, volume of distribution at steady state; CL, clearance; tmax,
time to reach maximum drug concentration; SD, standard deviation

Figure 1. Plasma concentration–time curves of (A) acMMAE and (B) unconjugated MMAE following intravenous administration of polatuzumab vedotin 1.0 or

1.8 mg/kg. Curves shown are semi-log plots. Error bars represent standard deviation. acMMAE, plasma antibody-conjugated monomethyl auristatin E; MMAE,

monomethyl auristatin E; Pola, polatuzumab vedotin.

patients (18). In non-Japanese NHL patients, TEAEs except for
neutropenia were generally grade 1–2 in severity with pola 0.1–
2.4 mg/kg. Among NHL patients who received pola 1.8 mg/kg, the
grade 3–4 TEAEs were neutropenia (50%) and thrombocytopenia
(33%), and diarrhea, peripheral sensory neuropathy, fatigue, ane-
mia, pain in extremity and hyperglycemia (17% each). In NHL
patients who received pola <1.8 mg/kg, grade 3–4 TEAEs were
neutropenia (29%), fatigue (12%), peripheral sensory neuropathy,
decreased appetite, pain in extremity and hyperglycemia (6% each).
Notably, in the current study, the only grade 3 AEs experienced were
cholecystitis and neutrophil count decreased (1.0 mg/kg cohort, one
case each), and syncope and cataract (1.8 mg/kg cohort, one case
each). All grade 3 AEs were considered not related to pola, except
for the single case of neutrophil count decreased in the 1.0 mg/kg
cohort.

In the present study, four of seven patients experienced grade 1–2
peripheral sensory neuropathy, which is a common AE with pola and
consistent with the mechanism of action of MMAE (22,23). A patient
who had peripheral sensory neuropathy at baseline deteriorated to

Grade 2 on day 98 and resolved at the time of study discontinu-
ation (day 109). Grade 1 peripheral sensory neuropathy occurred
in 3 patients and continued until the study discontinuation or last
observation before the data cut-off date (onset to last observation:
day 26—1477, 147—664 and 168—1559). In the phase 1 study of
pola monotherapy in non-Japanese patients, among the six NHL
patients who received pola at a dose of 1.8 mg/kg, peripheral sensory
neuropathy was one of the main TEAEs (grade 1–2, 50%; grade 3,
17%) (18). In studies of pola in combination with other therapies,
peripheral neuropathy has also been frequently reported (incidence
36–44%) (14–17). Previously, an exposure-response analysis of pola
data by logistic regression suggested that pola-induced peripheral
neuropathy increased with conjugate (i.e. acMMAE) exposure and
treatment duration (19). It has therefore been suggested that a
treatment duration of six to eight cycles and doses of 1.8 mg/kg
every 21 days might offer better tolerability and reduce the risk of
developing peripheral neuropathy. Preliminary data in patients with
FL suggest that by reducing doses of pola from 2.4 to 1.8 mg/kg,
consistent improvements in safety will be observed (in particular,
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Figure 2. Polatuzumab vedotin treatment duration by histology and investigator-assessed best overall response. The patient who achieved a PR in the 1.8 mg/kg

cohort showed a 100% decrease in tumor lesions by computed tomography, but the response was judged a PR because bone marrow infiltration was not

evaluated. FL, follicular lymphoma; DLBCL, diffuse large B-cell lymphoma; CR, complete response; PR, partial response; SD, stable disease; PD, progressive

disease.

a reduction in the incidence of peripheral neuropathy) without
impairing efficacy (20). Furthermore, data showed that incidence of
peripheral neuropathy was lower with both the 1.8 and 2.4 mg doses
during the first eight cycles than at completion of pola treatment
(median of 9.5 cycles: 1.8 mg/kg and 10 cycles: 2.4 mg/kg). In the
present study, patients with antitumor responses were on treatment
for a median follow-up period of at least 18 months. The peripheral
sensory neuropathy events observed were mostly grade 1, which
can be managed by dosing schedule modification, and none led to
discontinuation of treatment. This suggests that pola might be safely
administered at 1.0 or 1.8 mg/kg over a longer treatment period. Our
results found no clinically relevant impact of plasma acMMAE expo-
sure on the occurrence of peripheral sensory neuropathy. However,
as the sample size of this phase 1 study was small and the dose range
was limited (1.0 or 1.8 mg/kg), further studies are needed to clarify
whether greater acMMAE exposure and longer treatment duration
may increase the likelihood of pola-related peripheral neuropathy in
Japanese patients.

PK profile of pola was characterized by analysis of acMMAE,
total antibody and unconjugated MMAE in the phase 1 study in non-
Japanese B-cell NHL patients. Exposures for the key analyte acM-
MAE in Japanese patients and non-Japanese patients were similar.
Unconjugated MMAE exposure to the analytes was slightly lower
and total antibody exposure to the analytes was slightly higher in
Japanese patients (18).

Responses were demonstrated in one DLBCL and three FL
patients. The objective response rate of 57% (four of seven) observed
in this study was in line with that reported in the phase 1 study in
non-Japanese B-cell NHL patients treated with single-agent pola
2.4 mg/kg (51%; 23 of 45) (18).

Clinical development of pola has mainly focused on pola-
based combinations with conventional cytotoxic chemotherapy
or immunotherapy (11–17). For patients with relapsed/refractory
DLBCL, pola in combination with bendamustine plus rituximab

was approved by the US FDA to treat those who have received
at least two prior therapies (7), and was also granted conditional
approval by the European Medicines Agency to treat patients with
stem cell transplant-ineligible relapsed/refractory DLBCL (24). In
front-line treatment of DLBCL, pola is currently being evaluated as
a replacement for vincristine within the standard R-CHOP regimen
(NCT03274492) (25).

In conclusion, this phase 1 dose-escalation study demonstrated
that pola has an acceptable safety profile and offers encourag-
ing antitumor activity to Japanese patients with relapsed/refractory
B-cell NHL. Peripheral sensory neuropathy was mostly grade 1
and manageable, and pola 1.8 mg/kg was tolerable as the recom-
mended phase 2 dose.The safety and efficacy of pola monotherapy
in Japanese patients with B-cell NHL were comparable with those
previously seen in non-Japanese patients. Exposures for the key
analyte acMMAE in Japanese patients and non-Japanese patients
were similar. This phase 1 dose-escalation study supports further
clinical development of pola, as a single agent or in combination
with other antitumor agents, for use in Japanese patients with
B-cell NHL.

Supplementary Material

Supplementary material can be found at Japanese Journal of Clinical
Oncology online.
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