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Abstract
Polatuzumab vedotin (polatuzumab vedotin-piiq; Polivy™) is an antibody–drug conjugate comprising a monoclonal anti-
body against CD79b (a B cell receptor component) covalently conjugated to the anti-mitotic cytotoxic agent monomethyl 
auristatin (MMAE) via a cleavable linker. After binding to CD79b on the B-cell surface, polatuzumab vedotin is internal-
ized and the linker is cleaved, releasing MMAE into the cell, where it inhibits division and induces apoptosis. Polatuzumab 
vedotin is being developed by Genentech (a subsidiary of Roche) for the treatment of haematological malignancies. In June 
2019, the US FDA granted accelerated approval to polatuzumab vedotin, in combination with bendamustine plus rituximab, 
for the treatment of adults with relapsed/refractory diffuse large B-cell lymphoma (DLBCL) who have received at least two 
prior therapies. Use of the compound in combination with bendamustine plus rituximab is also under regulatory review for 
relapsed/refractory DLBCL in the EU and is in ongoing phase 1b/2 development in this setting or relapsed/refractory fol-
licular lymphoma (FL) in several countries. Various other polatuzumab vedotin combination therapy regimens are also in 
phase 1b/2 development for relapsed/refractory non-Hodgkin lymphoma (NHL) [including DLBCL and FL] or in phase 2 or 3 
development for previously untreated DLBCL, while polatuzumab vedotin monotherapy has been in phase 1 development for 
relapsed/refractory B-cell NHL in Japan. This article summarizes the milestones in the development of polatuzumab vedotin 
leading to this first approval for its use in combination with bendamustine plus rituximab for relapsed/refractory DLBCL.

Additional information for this Adis Insight Report can be found at 
https ://doi.org/10.6084/m9.figsh are.89802 83.

This profile has been extracted and modified from the AdisInsight 
database. AdisInsight tracks drug development worldwide through 
the entire development process, from discovery, through pre-
clinical and clinical studies to market launch and beyond.
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Polatuzumab vedotin (Polivy™): key points 

An antibody–drug conjugate being developed by Genen-
tech for the treatment of haematological malignancies

Received its first global approval on June 10th 2019 in 
the USA

Approved for use in combination with bendamustine 
plus rituximab as a treatment for adults with relapsed/
refractory DLBCL, not otherwise specified, after at least 
two prior therapies

1 Introduction

Antibody–drug conjugates (ADCs) are relatively recent 
biopharmaceutical compounds combining the targeting abil-
ity of a monoclonal antibody with the cell-killing activity 
of a small-molecule cytotoxic agent too potent (and thus 
toxic) to be used in standard chemotherapy regimens [1]. 
The monoclonal antibody is specific to a particular tumour-
associated antigen and is linked to the cytotoxic drug via a 
biodegradable chemical linker. Once the antibody has bound 
the antigen at the tumour cell surface, the ADC is internal-
ized and the linker degraded, releasing the active cytotoxic 
agent within the cell, which then causes cell death [1].

Polatuzumab vedotin (polatuzumab vedotin-piiq; 
Polivy™) is an ADC comprising a monoclonal antibody 
against CD79b (a B-cell receptor component moderately 
to strongly expressed in a majority of malignant lympho-
mas [2]) covalently conjugated via a cleavable linker to 
the microtubule-disrupting anti-mitotic agent monomethyl 
auristatin (MMAE). Once polatuzumab vedotin is internal-
ized and its linker cleaved, the released MMAE inhibits cell 
division and induces apoptosis [3]. Polatuzumab vedotin is 
being developed by Genentech (a subsidiary of Roche) for 
the treatment of haematological malignancies.

http://crossmark.crossref.org/dialog/?doi=10.1007/s40265-019-01175-0&domain=pdf
https://doi.org/10.6084/m9.figshare.8980283
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In June 2019, the US FDA granted accelerated approval 
to polatuzumab vedotin (administered via intravenous infu-
sion at a dosage of 1.8 mg/kg every 21 days for 6 cycles), 
in combination with bendamustine plus rituximab, for the 
treatment of adults with relapsed/refractory diffuse large 
B-cell lymphoma (DLBCL) who have received at least two 
prior therapies [4]. Use of polatuzumab vedotin in com-
bination with bendamustine plus rituximab is also under 
regulatory review for relapsed/refractory DLBCL in the EU 
and is in ongoing phase 1b/2 development in this setting 
or relapsed/refractory follicular lymphoma (FL) in several 
countries. Various other polatuzumab vedotin combination 
therapy regimens are also in phase 1b/2 development for 
relapsed/refractory non-Hodgkin lymphoma (NHL) [includ-
ing DLBCL and FL] or in phase 2 or 3 development for 
previously untreated DLBCL. Polatuzumab vedotin mono-
therapy has been in phase 1 development for relapsed/refrac-
tory B-cell NHL in Japan and was also assessed in relapsed/
refractory NHL or chronic lymphocytic leukaemia (CLL) in 
a first-in-human phase 1 trial in the USA, the Netherlands, 
France and Canada, although no development is planned for 
CLL. This article summarizes the milestones in the develop-
ment of polatuzumab vedotin leading to this first approval 
for its use in combination with bendamustine plus rituximab 
for relapsed/refractory DLBCL.

1.1  Company Agreements

In April 2002, Seattle Genetics and Genentech entered into 
a multi-year ADC collaboration agreement, in which Seattle 
Genetics provide ADC technology and Genentech research, 
develop, manufacture, commercialize and pay royalties on 
the net sales of any resulting products. Genentech paid an 
upfront fee and was also to make an equity investment in 
Seattle Genetics and pay technology access/research fees and 
progress-dependent milestone payments. Upon achieving a 
specific benchmark, there is an option for Seattle Genetics 
to sell further equity to Genentech [5].

In July 2004, Seattle Genetics entered into a preferred 
provider agreement with Albany Molecular Research to 
manufacture its proprietary drug-linker system, an arrange-
ment that also allowed ADC licensees of Seattle Genetics 
to work directly with Albany Molecular Research to obtain 
current good manufacturing practice supplies of drug-linker 
units for clinical trials [6].

Genentech expanded its collaboration with Seattle Genetics 
by designating additional antibody targets in December 2003 
(for which Genentech paid $US3.0 million and purchased 
$US7.0 million of Seattle Genetics common stock to secure 
exclusive access) [7] and in November 2004 (for which Genen-
tech agreed to pay a technology access fee of $US1.6 million) 
[8]. Genentech paid $US4.5 million in March 2007 [9] and $9.5 
million in April 2010 [10], for exclusive licences to specific 
targets and extension of the research term. Seattle Genetics and 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Approved in the USA for use in combination with 
bendamustine plus rituximab for relapsed/refractory 
DLBCL (Jun)

FDA accepts Biologics Licence Application (Feb)

Biologics Licence Application submitted to FDA (Jan)

Regulatory Application submitted to EMA (Dec)

FDA grant Orphan Drug Designation (Dec)

FDA grant Breakthrough Therapy Designation (Sep)

EMA grants PRIME designation (Jun)

EMA grant Orphan Drug Designation (Dec)

NCT01691898 (ROMULUS)
NCT02257567 (GO29365)

NCT02611323 (GO29833)
NCT02600897 (GO29834)

NCT02729896

Key milestones in the development of polatuzumab vedotin in relapsed/refractory DLBCL, focussing on phase 1b/2 trials. DLBCL diffuse large 
B-cell lymphoma, PRIME PRIority MEdicines
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Genentech further expanded their agreement in August 2010, 
in which Genentech will pay $US12 million for rights to use 
the ADC technology with additional antigens. Seattle Genet-
ics may be eligible to receive over $US900 million in fees and 
milestone payments if all ADCs in the expanded collaboration 
are commercialized, as well as receiving royalties on sales [11].

2  Scientific Summary

2.1  Pharmacodynamics

Polatuzumab vedotin displayed activity against most DLBCL 
cell lines evaluated in vitro, regardless of whether they were of 
the activated B-cell-like (ABC) or germinal centre-like (GCL) 
cell-of-origin subtype or harboured mutations in CD79B 
known to be associated with poor survival in DLBCL [12]. 
Almost all of the cell lines expressed BCL-XL and MYC, 
while few expressed BCL2 and MCL1; expression of these 
proteins can adversely impact survival and/or responses to 
chemotherapy in patients with DLBCL, although did not cor-
relate with polatuzumab vedotin sensitivity [12].

Polatuzumab vedotin enhanced apoptosis and reduced pro-
liferation of mature CD79b+ B-cell NHL cell lines (Burkitt 
lymphoma and primary mediastinal large B-cell lymphoma) 
[13] and increased overall survival (OS) in corresponding 
mouse xenograft models [14]. According to additional pre-
clinical data, using polatuzumab vedotin in combination with 
other anti-cancer drugs, such as obinutuzumab or venetoclax, 
may result in an enhanced anti-neoplastic effect [15, 16].

Polatuzumab vedotin has potential for immunogenicity, 
as do other therapeutic proteins. Tests for anti-polatuzumab 
vedotin antibodies were positive in 8 of 134 (6%) polatuzumab 

vedotin recipients across all arms of a pivotal phase 1b/2 study 
(GO29365; Sect. 2.3.1.1) and in 14 of 536 (2.6%) evaluable 
polatuzumab vedotin recipients across clinical trials [3], with 
the limited incidence of these antibodies precluding conclu-
sions being made regarding their potential impact on the 
safety and efficacy of polatuzumab vedotin regimens [3].

Polatuzumab vedotin was not associated with clinically 
relevant QT interval prolongation in patients with B-cell 
haematological malignancies in clinical studies [3, 17]. For 
instance, in phase 1/2 trials, polatuzumab vedotin (1–2.4 mg/
kg every 21 days), alone or in combination with rituximab, 
was associated with mean increases from baseline in Frideri-
cia’s corrected QT interval of < 10 ms, with no recipients 
experiencing changes of > 60 ms [17].

2.2  Pharmacokinetics

Both antibody-conjugated MMAE (acMMAE) and unconju-
gated MMAE display dose-proportional increases in plasma 
exposure across polatuzumab vedotin doses of 0.1–2.4 mg/
kg [3]. acMMAE exposure (as assessed by the area under 
the plasma concentration–time curve) at cycle 3 is predicted 
to be ≈  30% higher than at cycle 1 and  > 90% that at cycle 
6. Plasma exposure to unconjugated MMAE is predicted to 
be < 3% that of acMMAE and to decrease with continued dos-
ing every 21 days [3]. The estimated volume of distribution of 
acMMAE is 3.15 L, according to population pharmacokinetic 
(popPK) analysis. MMAE is 71–77% bound to plasma pro-
teins and has a blood : plasma ratio of 0.79–0.98 in vitro [3]. 
Polatuzumab vedotin is likely degraded into small peptides and 
amino acids, as well as unconjugated MMAE and catabolites 
of unconjugated MMAE. The terminal half-life of unconju-
gated MMAE is ≈  4 days after the initial dose of polatuzumab 

Features and properties of polatuzumab vedotin

MMAE monomethyl auristatin

Alternative names Polatuzumab vedotin-piiq; Polivy; anti-CD79b-VC-MMAE; DCDS-4501A; FCU-2711; RG-7596; RO-5541077; 
RO-5541077-000

Class Antineoplastics; auristatins; drug conjugates; immunotoxins; monoclonal antibodies
Mechanism of Action After internalization by CD79b-expressing cells, cleavage of the monoclonal antibody-MMAE linker releases active 

MMAE (an apoptosis stimulant and inhibitor of mitosis, tubulin and tubulin polymerization)
Route of Administration Intravenous infusion
Pharmacodynamics Enhances apoptosis and reduces proliferation of mature CD79b + B-cell non-Hodgkin lymphoma cell lines and 

increases overall survival in corresponding xenograft models; may have additional benefit in combination with 
other anti-cancer agents

Pharmacokinetics Systemic exposure to unconjugated MMAE is predicted to be minimal relative to that of antibody-conjugated MMAE
Most frequent grade ≥ 3 

adverse events
Cytopenias

ATC codes
 WHO ATC code L01X-C (monoclonal antibodies)
 EphMRA ATC code L1G (monoclonal antibody antineoplastics)

Chemical Name Immunoglobulin G1-kappa auristatin E conjugate, anti-[Homo sapiens CD79B (immunoglobulin-associated CD79 
beta)], humanized monoclonal antibody conjugated to auristatin E
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vedotin, whereas that of acMMAE is ≈  12 days at cycle 6; the 
predicted clearance of acMMAE is 0.9 L/day [3].

Bodyweight was identified as a significant covariate for 
both the volume of distribution and clearance of acMMAE 
in a popPK analysis, with a simulation suggesting there may 
be less pharmacokinetic variability with bodyweight-based 
than with fixed dosing [18].

There appears to be no clinically relevant impact of patient 
age, sex or race/ethnicity (non-Asian vs. Asian [19]) on the 
pharmacokinetics of polatuzumab vedotin, of mild or moder-
ate renal impairment on the pharmacokinetics of acMMAE 
or unconjugated MMAE, or of mild hepatic impairment 
on MMAE exposure [3]. Whether severe renal impairment 
(including end-stage renal disease, with or without dialysis), 
moderate to severe hepatic impairment or liver transplantation 
may impact acMMAE or unconjugated MMAE pharmacoki-
netics is not yet known. However, polatuzumab vedotin should 
be avoided in patients with moderate or severe hepatic impair-
ment (i.e. bilirubin >  1.5 times the upper limit of normal), as 
MMAE exposure is likely to be increased in these populations 
[3]. Greater acMMAE exposure and longer treatment duration 
may increase the likelihood of polatuzumab vedotin recipients 
experiencing peripheral neuropathy [18, 20], which is a com-
mon adverse event (AE) with the drug (Sect. 2.4).

2.2.1  Potential Drug Interactions

MMAE is a CYP3A4 substrate; thus, its exposure may 
increase or decrease if polatuzumab vedotin is coadminis-
tered with drugs that are inhibitors or inducers of CYP3A4 
[3]. In  vitro, MMAE is a substrate of p-glycoprotein, 
although it does not inhibit this transporter. MMAE is also 
not an inhibitor of CYP1A2, CYP2B6, CYP2C8, CYP2C9, 
CYP2C19 or CYP2D6 or an inducer of key CYP enzymes 
in vitro. Polatuzumab vedotin is predicted not to impact 
exposure to the CYP3A-sensitive substrate midazolam when 
the drugs are used concomitantly [3].

Polatuzumab vedotin had no clinically relevant interac-
tions with regimens comprising either rituximab or obinutu-
zumab, with [21, 22] or without [22] bendamustine [22] or 
CHP (i.e. cyclophosphamide, doxorubicin and prednisone) 
[21, 22] in patients with NHL. Indeed, concomitant use 
of polatuzumab vedotin and bendamustine or rituximab 
was predicted to have no clinically relevant impact on the 
pharmacokinetics of acMMAE or unconjugated MMAE in 
popPK modelling [3].

2.3  Therapeutic Trials

2.3.1  In Combination with Immunotherapy

In a cohort of nine patients with relapsed/refractory B-cell 
NHL who received polatuzumab vedotin plus rituximab in 

an open-label phase 1 trial (NCT01290549), seven achieved 
a response, of which two were complete responses (CRs) and 
five were partial responses (PRs) [23]. The median duration 
of response (DoR) was 12.3 months and the median progres-
sion-free survival (PFS) was 12.5 months, with the latter 
outcome not clearly correlating with patient baseline char-
acteristics. Patients had indolent B-cell lymphoma (n = 5), 
mantle-cell lymphoma (MCL) [n = 3] or transformed FL 
(n = 1) and received treatment in 21-day cycles, with polatu-
zumab vedotin administered intravenously at 2.4 mg/kg (on 
the basis of prior monotherapy dose-escalation cohorts; 
Sect. 2.3.2) [23].

Polatuzumab vedotin 2.4  mg/kg plus rituximab was 
also assessed in patients with relapsed/refractory DLBCL 
(n = 39) or FL (n = 20) in the phase 2 part of the ROMU-
LUS phase 1b/2 trial (NCT01691898) [24]. In these respec-
tive patient populations, the objective response (OR) rate 
was 54% and 70%, the CR rate 21% and 45%, the PR rate 
33% and 25% and the median DoR 13.4 and 9.4 months. 
The DLBCL and FL groups had a median PFS of 5.6 and 
15.3 months, and the median OS was reached only in the 
DLBCL group (20.1 months). Clinical benefit was also evi-
dent in DLBCL and FL patients who were refractory to their 
last therapy (n = 31 and 7) [e.g. the OR rate was 45% and 
57%, the median DoR 13.4 and 9.4 months, the median PFS 
4.7 and 13.6 months and the median OS 11.7 months or not 
yet reached] [24].

In this randomized, open-label trial, the efficacy of this 
polatuzumab vedotin plus rituximab regimen was generally 
not markedly different from that of the anti-CD22 ADC 
pinatuzumab vedotin likewise used at 2.4 mg/kg in com-
bination with rituximab (42 DLBCL; 21 FL) [24]. How-
ever, there was a notable numerical difference between the 
polatuzumab vedotin and pinatuzumab vedotin regimens 
in terms of the CR rate in FL patients (45% vs. 5%) and 
the median DoR in DLBCL patients (13.4 vs. 6.2 months). 
Each regimen displayed antitumour efficacy across DLBCL 
cell-of-origin subtypes (ABC and GLC) and in patients 
with DLBCL expressing high levels of the anti-apoptotic 
regulator BCL2; tumour shrinkage did not correlate with 
expression levels of BCL2 or target proteins (i.e. CD79b 
for polatuzumab vedotin; CD22 for pinatuzumab vedotin). 
Polatuzumab vedotin or pinatuzumab vedotin was adminis-
tered with rituximab, every 21 days until progressive disease 
or unacceptable toxicity, to a maximum of 1 year; all agents 
were administered intravenously and responses were inves-
tigator assessed (in accordance with revised International 
Working Group criteria for malignant lymphoma). Patients 
had received up to four prior systemic therapies, with 78% of 
those with DLBCL and 44% of those with FL being refrac-
tory to their last treatment [24].

Polatuzumab vedotin was also evaluated in combina-
tion with obinutuzumab in patients with relapsed/refractory 
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DLBCL (n = 21) or FL (n = 23) in ROMULUS [25]. In the 
respective groups, the best OR (as assessed by PET and 
Lugano 2014 criteria) was CR in 29% and 30% of patients, 
PR in 24% and 48%, stable disease in 5% and 22% and pro-
gressive disease in 43% and 0%; the OR rate was 52% and 
78%. Patients received up to eight 21-day cycles of intrave-
nous polatuzumab vedotin 1.8 mg/kg in combination with 
obinutuzumab; the median number of treatment cycles was 
two in patients with DLBCL and five in those with FL. Par-
ticipants had received 1–8 prior therapies, with a majority 
(61%) being refractory to the last [25].

2.3.1.1 Plus Chemotherapy Polatuzumab vedotin in com-
bination with bendamustine and either rituximab or obi-
nutuzumab has been evaluated as a treatment for relapsed/
refractory DLBCL or FL in an open-label phase 1b/trial 
(NCT02257567; GO29365). These regimens showed clini-
cal promise in the noncomparative phase 1b safety run-
in (n = 12 DLBCL; n = 12 FL) and/or phase 2 expansion 
(n = 21 DLBCL; n = 20 FL) cohorts of the study [26, 27], 
with polatuzumab vedotin, bendamustine plus rituximab 
then also compared with bendamustine plus rituximab in 
randomized cohorts (n = 80 DLBCL; n = 80 FL). In the most 
recent analysis of the randomized data (cutoff April 2018) 
in patients with relapsed/refractory DLBCL, the combina-
tion of polatuzumab vedotin 1.8 mg/kg, bendamustine plus 
rituximab (n = 40) was more favourable than bendamus-
tine plus rituximab (n = 40) with regard to the rate of CR 
(40% vs. 18%; p = 0.026) and OR (45% vs. 18%; p value 
not reported) at the end of treatment [27, 28]. The DoR 
was also longer with this polatuzumab vedotin-containing 
regimen than the comparator regimen (10.3 vs. 4.1 months; 
p = 0.032) [28] and, notably, among the 25 and 10 patients in 
the respective groups who achieved a best overall response 
of CR or PR, 64% and 30% had a DoR of ≥  6 months and 
48% and 20% had a DoR of ≥  12 months [3]. The polatu-
zumab vedotin-containing regimen was associated with a 
longer median PFS (7.6 vs. 2.0 months; p < 0.0001) and OS 
(12.4 vs. 4.7 months; p = 0.0023) than the comparator regi-
men, with the benefit over the comparator regimen for these 
outcomes evident regardless of the cell-of-origin or MYC/
BCL2 double-expressor status [28]. Earlier analysis of the 
randomized cohort data supported these findings in patients 
with DLBCL (data cutoff May 2017), but found no marked 
benefit with polatuzumab vedotin, bendamustine plus ritux-
imab (n = 39) versus bendamustine plus rituximab (n = 41) 
in patients with FL (data cutoff October 2017) in terms of 
CR (69% vs. 63%) or median PFS (17 vs. 17%); the median 
OS had not yet been reached [29, 30]. Randomized patients 
received up to six 21-day cycles of treatment, with all drugs 
administered intravenously, including polatuzumab vedotin 
(day 2 of cycle 1; day 1 of cycles 2–6) [3]. Responses were 
assessed via independent review committee using modified 

Lugano criteria (CR required PET negativity and bone mar-
row confirmation).

Other polatuzumab vedotin-based immunochemother-
apy regimens have displayed promising clinical efficacy in 
patients with B-cell NHL in another open-label phase 1b/2 
trial (NCT01992653) [31]. In the phase 1b dose-escalation 
cohorts of the study, in which 25 patients with B-cell NHL 
(regardless of prior treatment status) received either polatu-
zumab vedotin (1.0–1.8 mg/kg) in combination with rituxi-
mab plus CHP, or polatuzumab vedotin (1.4 or 1.8 mg/kg) 
in combination with obinutuzumab plus CHP, the OR rate 
at the end of treatment was high, regardless of whether the 
patients had DLBCL (n = 9 have data reported; all received 
polatuzumab vedotin < 1.8 mg/kg) [OR rate 89%; all but one 
was a CR] or other forms of NHL (including FL and MCL; 
n = 7) [OR rate 100%; all CRs]. The corresponding OR 
rate was likewise high (89%; CR 77% and PR 12%) when 
polatuzumab vedotin 1.8 mg/kg was used in combination 
with these immunochemotherapy regimens in patients with 
previously untreated DLBCL in the dose-escalation (n = 9) 
or dose-expansion (n = 57) cohorts [31].

In these previously untreated patients (n = 66), 95% of 
responses were ongoing at 12 months, the 12- and 24-month 
PFS rates were 91% and 83%, and the 12-month OS rate was 
94%. Responses to treatment and PFS were not associated 
with CD79b expression (prespecified analyses) or markedly 
impacted by the DLBCL cell-of-origin. PFS was also not 
impacted by which immunotherapy agent was in the regi-
men, the number of planned treatment cycles, the Interna-
tional Prognostic Index (IPI) category or MYC/BCL2 dou-
ble-expression (latter analysis prespecified; others were post 
hoc) [31]. At the time of this analysis (data cutoff December 
2017), recipients of polatuzumab vedotin 1.8 mg/kg had a 
median study duration of 21.5 months. Earlier analyses were 
generally supportive of these findings [32–35]. Polatuzumab 
vedotin 1.8 mg/kg was recommended for the phase 2 dose-
expansion cohorts on the basis of its safety and benefit-risk 
profile in the dose-escalation cohorts. Patients received 
six or eight 21-day cycles of treatment and responses were 
investigator assessed (based on an International Workshop 
to Standardize Response Criteria for NHL 2007, with CRs 
evaluated by PET).

2.3.1.2 Plus Immunomodulating Therapy A regimen com-
prising polatuzumab vedotin, obinutuzumab and the immu-
nomodulating agent lenalidomide has shown promise as a 
treatment for relapsed/refractory FL in a phase 1b/2 trial 
(NCT02600897; GO29834) [36]. At the pre-planned interim 
analysis (n = 18 evaluable for efficacy), the CR as per modi-
fied Lugano 2014 criteria at the end of induction treatment 
(a primary endpoint) was 61% when assessed by the inves-
tigator and 67% when assessed by independent review com-
mittee, with the best overall response rate being 89% regard-
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less of assessment method. The median PFS had not been 
reached after a median 8.95 months of follow-up. Induction 
consisted of six 28-day cycles of intravenous polatuzumab 
vedotin (1.4 or 1.8 mg/kg, on day 1 of each cycle) plus intra-
venous obinutuzumab and oral lenalidomide, with data for 

patients who received polatuzumab vedotin 1.4 mg/kg being 
discussed here. Patients who achieved a CR, PR or stable 
disease after induction were eligible to receive maintenance 
treatment with obinutuzumab and lenalidomide. Most (79%) 
of the 52 patients enrolled in this trial had received at least 

Key clinical trials of polatuzumab vedotin

Drug(s) Indication Phase Status Location(s) Identifier Sponsor

Polatuzumab vedotin + bendamustine  
+ rituximab vs. bendamustine  
+ rituximab; polatuzumab vedotin  
+ bendamustine + obinutuzumab

r/r DLBCL or FL 1b/2 Ongoing Multinational NCT02257567 
(GO29365)

Hoffmann-La 
Roche

Polatuzumab vedotin + bendamustine 
+rituximab

r/r DLBCL 2 Ongoing Japan JapicCTI184048 Chugai Phar-
maceutical

Polatuzumab vedotin + rituximab vs. 
pinatuzumab vedotin + rituximab; 
polatuzumab vedotin + obinutuzumab

r/r DLBCL or FL 1b/2 Completed Multinational NCT01691898 
(ROMULUS)

Genentech Inc

Mosunetuzumab ± polatuzumab  
vedotin vs. polatuzumab  +  
bendamustine + rituximab

r/r DLBCL 1b/2 Recruiting USA NCT03671018 Hoffmann-La 
Roche

Mosunetuzumab ± polatuzumab vedotin 
vs. investigator-chosen  regimena

r/r FL

Polatuzumab vedotin r/r B-cell NHL 1 Japan JapicCTI142580 
(JO29138)

Chugai Phar-
maceutical

Polatuzumab vedotin r/r NHL or CLL 1 Completed USA, Canada, 
France, The 
Netherlands

NCT01290549 
(DCS4968 g)

Genentech Inc
Polatuzumab vedotin + rituximab r/r NHL

Polatuzumab vedotin + venetoclax +  
rituximab, then venetoclax + rituximab

r/r DLBCL 1b/2 Recruiting USA, Australia, 
Italy

NCT02611323 
(GO29833)

Hoffmann-La 
Roche

Polatuzumab vedotin + venetoclax +  
obinutuzumab, then venetoclax +  
obinutuzumab

r/r FL

Polatuzumab vedotin + lenalidomide  
+ rituximab, then lenalidomide  
+ rituximab

r/r DLBCL 1b/2 Recruiting USA, Spain, UK NCT02600897 
(GO29834)

Hoffmann-La 
Roche

Polatuzumab vedotin + lenalidomide  
+ obinutuzumab, then lenalidomide  
+ obinutuzumab

r/r FL

Polatuzumab vedotin + atezolizumab  
+ rituximab

r/r DLBCL 1b/2 Halted USA, Germany, 
Poland

NCT02729896 Hoffmann-La 
Roche

Polatuzumab vedotin + atezolizumab  
+ obinutuzumab

r/r FL

Polatuzumab vedotin + rituximab  
+ gemcitabine + oxaliplatin vs.  
rituximab + gemcitabine + oxaliplatin

r/r DLBCL 3 Planned Pending Roche

Mosunetuzumab-CHOP or polatuzumab 
vedotin + mosunetuzumab-CHP

r/r NHL 1b Recruiting USA, Republic of 
Korea

NCT03677141 Hoffmann-La 
Roche

Mosunetuzumab-CHOP or polatuzumab 
vedotin + mosunetuzumab-CHP vs. 
polatuzumab vedotin + rituximab-CHP

r/r DLBCL 2

Polatuzumab vedotin + rituximab-CHP 
vs. rituximab-CHOP

Previously 
untreated DLBCL

3 Ongoing Multinational NCT03274492 
(POLARIX)

Hoffmann-La 
Roche

Polatuzumab vedotin + either rituximab-
CHP or obinutuzumab-CHP

NHL 1b Completed USA, France NCT01992653 
(GO29044)

Genentech Inc
Previously 

untreated DLBCL
2

CHOP cyclophosphamide, doxorubicin, vincristine + prednisone, CHP cyclophosphamide, doxorubicin + prednisone, CVP cyclophosphamide, 
vincristine + prednisone, DLBCL diffuse large B-cell lymphoma, FL follicular lymphoma, NHL non-Hodgkin lymphoma, r/r relapsed/refractory
a Rituximab-CHOP, rituximab-CVP or obinutuzumab + bendamustine, then obinutuzumab maintenance therapy
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two prior lines of therapy and half were refractory to their 
last treatment [36].

2.3.2  Monotherapy

Polatuzumab vedotin monotherapy was evaluated in patients 
with relapsed/refractory B-cell NHL or CLL in a phase 1 
study (NCT01290549) [23]. There were two dose-esca-
lation cohorts: one in 34 NHL patients (0.1–2.4 mg/kg) 
and the other in 18 CLL patients (0.25–1.8 mg/kg). These 
determined 2.4 mg/kg (based on pharmacokinetics, safety/
tolerability and dose-limiting toxicities, of which grade 4 
neutropenia was the only one) as the dose most suitable 
for further evaluation in NHL in a dose-expansion cohort 
(n = 34) and phase 2 studies, and 1.0 mg/kg as the maximum 
tolerated dose for CLL; however, as no ORs occurred with 
polatuzumab vedotin in the latter setting, CLL enrollment 
was stopped. Among the 68 NHL patients who received 
polatuzumab vedotin in the escalation or expansion phases 
(which included 25 with indolent B-cell lymphoma, 39 with 
DLBCL and 4 with MCL), the highest rates of OR occurred 
with doses of ≥  1.8 mg/kg. There were 42 patients with 
NHL who received polatuzumab vedotin 2.4 mg/kg and were 
evaluable for efficacy, 23 of whom had an OR (7 CRs; 16 
PRs). These included 14 of 25 patients with DLBCL (4 CRs; 
10 PRs), 7 of 15 with indolent B-cell lymphoma (3 CRs; 
4 PRs) and 2 of 2 with MCL (all PRs). Overall, polatu-
zumab vedotin 2.4 mg/kg recipients had a median DoR of 
6.2 months and a median PFS of 5.7 months. In this study, 
which was open-label and conducted in the USA, Canada, 
France and The Netherlands, polatuzumab vedotin was 
administered intravenously in 21-day cycles [23].

Data from a similarly-designed phase 1 trial (JO29138) in 
Japanese patients with relapsed/refractory B-cell NHL sup-
ported these findings, with intravenous polatuzumab vedotin 
(1.0 or 1.8 mg/kg every 21 days) being associated with an 
OR rate of 43% [37]. Data are available from four patients 
with FL and three with DLBCL [37].

2.4  Adverse Events

Intravenous polatuzumab vedotin, as monotherapy or in 
combination with immunotherapy (with or without chemo-
therapy or immunomodulation), had an acceptable tolerabil-
ity profile in patients with NHL in phase 1 or 1b/2 trials.

When polatuzumab vedotin (0.1–2.4 mg/kg) was assessed 
as monotherapy in patients with NHL in a phase 1 study 
(NCT01290549), treatment-emergent AEs (TEAEs) were 
generally grade 1–2 in severity [23]. Among the 45 patients 
who received polatuzumab vedotin at 2.4 mg/kg (the dose 
recommended for phase 2 assessment), the grade 3/4 TEAEs 
that occurred most frequently (i.e. in more than two recipi-
ents) were neutropenia (40% of patients), anaemia (11%) 

and peripheral sensory neuropathy (9%). Peripheral sensory 
neuropathy was the AE that most often resulted in polatu-
zumab vedotin being discontinued (24% of patients) and 
neutropenia was the most common reason for its dosing 
being delayed (24%). Serious TEAEs occurred in 38% of 
patients (17 of 45), the most common of which were diar-
rhoea, lung infection, lung disorder and disease progression 
(two patients each) [23]. Polatuzumab vedotin monotherapy 
(1.0 or 1.8 mg/kg) displayed a generally similar tolerabil-
ity profile in Japanese patients with B-cell NHL in another 
phase 1 trial (JO29138); no dose-limiting toxicities were 
observed [37].

AEs were of a generally similar nature with polatuzumab 
vedotin-containing immunotherapy regimens, with or with-
out concomitant chemotherapy or immunomodulation, in 
patients with NHL [23–26, 29, 31, 36].

For instance, among patients with relapsed/refractory 
DLBCL in the phase 1b/2 GO29365 study, the adverse 
reactions that occurred most frequently (> 20% incidence) 
with polatuzumab vedotin (1.8 mg/kg), bendamustine plus 
rituximab therapy and with an incidence ≥ 5% greater than 
with bendamustine plus rituximab were neutropenia (49% 
vs. 44%), thrombocytopenia (49% vs. 33%), anaemia (47% 
vs. 28%), peripheral neuropathy (40% vs. 8%), diarrhoea 
(38% vs. 28%), pyrexia (33% vs. 23%), decreased appetite 
(27% vs. 21%) and pneumonia (22% vs. 15%) [3]. The most 
common grade ≥ 3 adverse reactions with the polatuzumab 
vedotin-containing regimen likewise included neutropenia 
(42% vs. 36% with bendamustine plus rituximab), thrombo-
cytopenia (40% vs. 26%), anaemia (24% vs. 18%) and pneu-
monia (16% vs. 2.6%), the latter of which was fatal in two 
recipients (vs. one bendamustine plus rituximab recipient). 
Select laboratory abnormalities that occurred most com-
monly with the polatuzumab vedotin-containing regimen 
and with ≥ 5% greater incidence than with bendamustine 
plus rituximab included increased creatinine (87% vs. 77%) 
and decreased neutrophil count (78% vs. 56%), haemoglobin 
(78% vs. 62%) and platelet count (76% vs. 64%) among all 
grade abnormalities, and decreased lymphocyte count (87% 
vs. 82%), neutrophil count (61% vs. 33%) and platelet count 
(31% vs. 26%) among grade 3/4 abnormalities [3]. In this 
analysis, 64% of polatuzumab vedotin, bendamustine plus 
rituximab recipients experienced serious adverse reactions 
[the most common of which were pneumonia (16%), febrile 
neutropenia (11%), pyrexia (9%) and sepsis (7%)] and 7% 
died from adverse reactions within 90 days of receiving their 
last treatment [3]. Similar tolerability findings were reported 
with polatuzumab vedotin, bendamustine plus rituximab in 
an analysis of GO29365 that included both DLBCL and FL 
patients [29], and with polatuzumab vedotin, bendamustine 
plus either rituximab or obinutuzumab in other analyses of 
the trial [3, 26].
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With regard to its use in other immunochemotherapy 
regimens, polatuzumab vedotin in combination with rituxi-
mab or obinutuzumab plus CHP in patients with NHL in a 
phase 1b/2 trial (NCT01992653) [31] displayed a tolerability 
profile similar to that established for rituximab or obinutu-
zumab plus CHOP (i.e. CHP plus vincristine). For example, 
the most common grade ≥ 3 TEAEs across all polatuzumab 
vedotin doses assessed in these regimens included neutro-
penia (32% of 82 evaluable patients), febrile neutropenia 
(17%), thrombocytopenia (10%), leukocytosis (9%), leuko-
penia (6%), anaemia (5%) and pneumonia (5%) [31]. Some of 
these TEAEs were also among those that occurred most fre-
quently at grade ≥ 3 severity when polatuzumab vedotin (1.4 
or 1.8 mg/kg) was used in combination with obinutuzumab 
plus lenalidomide in patients with FL in another phase1b/2 
trial (NCT02600897): neutropenia (46%), thrombocytopenia 
(17%), anaemia (12%) and infections (12%) [36].

Guidelines for the management of peripheral neuropa-
thy, infusion-related reactions and myelosuppression are 
provided in the manufacturer’s prescribing information, as 
are recommendations pertaining to the use of prophylactic 
medications (e.g. granulocyte colony-stimulating factor for 
neutropenia) [3].

2.5  Ongoing Clinical Trials

A phase 3 trial in patients with previously untreated DLBCL 
comparing polatuzumab vedotin plus rituximab-CHP with 
rituximab-CHOP (NCT03274492; POLARIX) was initiated 
in November 2017 by Hoffmann-La Roche; it is expected to 
enroll 875 participants and be completed in 2025. In addi-
tion, phase 1b/2 trials are evaluating polatuzumab vedotin 
in combination with other immunochemotherapy regimens 
in patients with previously untreated DLBCL (mosunetu-
zumab-CHP or rituximab-CHP; NCT03677141) or in 
patients with relapsed/refractory DLBCL or FL [bendamus-
tine plus either rituximab (NCT02257567; JapicCTI184048) 
or obinutuzumab (NCT02257567); venetoclax plus either 
rituximab or obinutuzumab (NCT02611323)].

Polatuzumab vedotin regimens that are free from standard 
chemotherapy agents are also being evaluated in phase 1b/2 
trials. One of the studies is evaluating polatuzumab vedotin 
in combination with the immunomodulating agent lenalido-
mide plus either rituximab or obinutuzumab as induction 
therapy in patients with relapsed/refractory DLBCL or FL 
(NCT02600897), while the other study is comparing mosu-
netuzumab (alone or in combination with polatuzumab 
vedotin) with polatuzumab vedotin, bendamustine plus 
rituximab in patients with relapsed/refractory DLBCL and 
with investigator-chosen therapy in patients with relapsed/
refractory FL (NCT03671018).

3  Current Status

Polatuzumab vedotin received its first global approval on 
10 June 2019 in the USA for use in combination with ben-
damustine plus rituximab as a treatment for adults with 
relapsed/refractory DLBCL, not otherwise specified, after 
at least two prior therapies [4].
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