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Abstract

PRO131921 is a third-generation, humanized anti-CD20 monoclonal antibody with increased 

antibody-dependent cytotoxicity and complement-dependent cytotoxicity compared to rituximab. 

In this phase I study, PRO131921 was administered as a single agent to patients with CD20+, 

relapsed or refractory, indolent non-Hodgkin lymphoma (NHL) who had been treated with a prior 

rituximab-containing regimen. The primary aim of this study was safety and tolerability of 

PRO131921. The secondary aim of the study, and focus of this report, was to determine the 

pharmacokinetics (PK) profile of PRO131921 and establish a correlation between drug exposure 

and clinical efficacy. Patients were treated with PRO131921 by intravenous infusion weekly for 4 

weeks and the dose was escalated based on safety in a 3 + 3 design. Twenty-four patients were 

treated with PRO131921 at doses from 25 mg/m2 to 800 mg/m2. Analysis of PK data 

demonstrated a correlation between higher normalized drug exposure (normalized AUC) and 

tumor shrinkage (p = .0035). Also, normalized AUC levels were higher among responders and 

subjects displaying tumor shrinkage versus subjects progressing or showing no regression (p = 

0.030). In conclusion, PRO131921 demonstrated clinical activity in rituximab-relapsed and 
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refractory indolent NHL patients. The observation that higher normalized AUC may be associated 

with improved clinical responses has potential implications in future trials of monoclonal 

antibody-based therapies, and emphasizes the importance of early PK studies to optimize antibody 

efficacy.
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1. Introduction

Monoclonal antibodies have become critical components of the successful treatment of both 

Hodgkin (HL) and non-Hodgkin lymphomas (NHLs) [1]. Since the 1980's, over 40 

monoclonal antibodies and derivatives have been approved for therapeutic use [2]. The most 

widely used therapeutic antibodies in NHL target the CD20 molecule, a cell surface antigen 

expressed by most normal and malignant human B-lymphocytes. Rituximab is a type I IgG1 

chimeric (mouse/human) monoclonal antibody against CD20, which became the first 

antibody approved for treatment of NHL in 1997. It is currently indicated for the treatment 

of both follicular and aggressive B-cell NHLs [3–5]. Rituximab mediates B-cell depletion by 

triggering natural killer cell mediated antibody dependent cellular cytotoxicity (ADCC), 

through programmed cell death, and through complement dependent cytotoxicity (CDC) [6].

In addition to Rituximab, several other anti-CD20 monoclonal antibodies are in 

development [7]. Based on their mechanisms of action, anti-CD20 antibodies can be 

classified as type I, with superior CDC and ADCC activity, and type II, which have little 

CDC activity but are effective at inducing direct cell death [8]. Clinical studies using type I 

[veltuzumab, ocrelizumab (both humanized), and ofatumumab (human)] and type 2 anti-

CD20 humanized antibodies (obinutuzumab, ocaratuzumab) are in progress [9,10]. Of these, 

ofatumumab has been approved by the FDA for fludarabine-refractory disease and for 

patients who have failed trials of alemtuzumab, as well as in the first line setting in chronic 

lymphocytic leukemia (CLL) [11,12]. Obinutuzumab has also been approved in combination 

with chlorambucil for patients with CLL in the first line setting [13]. It currently remains 

unclear to what extent each mechanism impacts the therapeutic activity of the antibody, and 

whether other modifications such as dose and infusion schedule can enhance efficacy [14].

Beyond glycoengineering and enhancement of affinity, pharmacokinetics (PK) strategies to 

optimize the dose and infusion schedule of monoclonal antibodies by disease type are 

becoming increasingly important in order to increase treatment effect. Early PK studies of 

rituximab demonstrated a consistent relationship between drug concentration and response 

[15–21]. However, the minimum concentration of rituximab required to induce clinical 

activity in lymphoma has never been established. Moreover, consistent correlations between 

rituximab exposure and objective response in specific lymphoma histologies are lacking. For 

newer generations of anti-CD20 antibodies, PK analyses have been unable to establish a 

correlation between area under the curve (AUC) pharmacokinetics, with the exception of 

ofatumumab in CLL [22–24].
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Several studies have reported higher rituximab concentrations in responding patients 

compared to non-responders, yet none of these studies included evaluation based on AUC 

[12–18]. In fact, few data exist on rituximab exposure affecting responses. We had a unique 

opportunity to evaluate AUC and response to monoclonal antibody treatment of patients 

with follicular lymphoma (FL). PRO131921 is a third-generation, humanized, IgG1 anti-

CD20 antibody, engineered to increase FcλR and C1q binding. In preclinical models, 

PRO131921 was found to facilitate increased ADCC and CDC compared to rituximab. 

Using a transgenic mouse model expressing human CD20 and human CD16, PRO131921 

was also observed to cause more B cell depletion in the blood and spleen compared to 

rituximab (unpublished data). In this study, we report on the observed relationship between 

PK data and clinical response to PRO131921 in patients with relapsed and refractory 

indolent lymphomas. To our knowledge no other anti-CD20 antibody has demonstrated a 

similar correlation between higher normalized drug exposure, tumor shrinkage, and clinical 

efficacy in FL. This analysis may inform future clinical trial design and the optimization of 

other antibodies for anti-tumor efficacy.

2. Methods

This open-label, multicenter, phase I/II study evaluated the safety of escalating doses of 

single-agent PRO131921 in patients with relapsed or refractory, CD20-positive, indolent 

NHL. The original study design included two phases: a phase I dose-escalation portion for 

patients with indolent NHL and a phase II portion with enrollment of additional patients 

with follicular NHL into two expanded treatment cohorts. The study was terminated after 

phase I because of sponsor decision to pursue development of a different anti-CD20 

molecule. No patients were enrolled in the phase II cohorts.

Eligible patients were required to sign an informed consent, be >18 years of age, have 

histologically confirmed CD20+ relapsed/refractory indolent NHL defined as grade I, II, or 

IIIa follicular lymphoma, as defined by the Revised European American Lymphoma/World 

Health Organization (REAL/WHO) classification, small lymphocytic lymphoma, or 

marginal zone lymphoma. Relapsed disease was required to have a documented history of 

response of >6 months to a rituximab-containing regimen; refractory disease was defined as 

progression on treatment, stable disease (SD), partial response (PR) (or better), with 

progression <6 months after the last administration of rituximab containing therapy. Patients 

were required to have bi-dimensionally measurable disease (>1.5 cm in longest dimension) 

defined radiographically, absolute B cell count > the lower limit of normal (as determined 

by flow cytometry), Eastern Cooperative Oncology Group (ECOG) performance status of 0, 

1, or 2, normal kidney and liver function, platelet count > 100,000/μL, hemoglobin > 9 g/dL, 

and, if of reproductive potential, use contraception or other measures to avoid pregnancy. 

Patients were excluded if they had prior use of an anti-CD20 monoclonal antibody therapy 

other than rituximab within 6 months, lymphoma treatment within 4 weeks of study 

enrollment, history of severe allergic anaphylactic reactions to humanized, chimeric, or 

murine monoclonal antibodies; evidence of severe uncontrolled concomitant illness, or any 

evidence or myelodysplasia.
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2.1. Study design

This open label phase I study used a 3 + 3 dose escalation design. The primary objectives 

were to evaluate safety and tolerability. The secondary objective, and focus of the current 

study, was to determine the PK and preliminary efficacy of PRO131921 after the first 

infusion, and following subsequent weekly infusions. Unless withdrawn, each enrolled 

patient was to receive four weekly infusions of PRO131921 at the assigned dose on days 1, 

8, 15, and 22. The starting dose was 25 mg/m2. Patients received premedication with 

acetaminophen (650 mg–1000 mg orally) and diphenhydramine (25 mg–50 mg orally) 

before each infusion. Assessments of the tolerability of escalating doses of PRO131921 in 

the first and subsequent infusions were conducted in parallel. Escalation to the next cohort 

was to occur after the last patient of the cohort has been followed for >7 days after the fourth 

dose and the escalation criteria for the cohort had been satisfied. PK samples were obtained 

pre- and post-infusion on days 1, 8, 15, and 22, and once each on days 2, 23, 29, 50, and 78 

(and at later time points for up to a year). Anti-therapeutic antibodies (ATAs) against 

PRO131921 were assessed in blood samples obtained at defined time points on the study 

using a bridging electrochemiluminescence assay (ECLA). This assay employed 

PRO131921 conjugated to biotin and PRO131921 conjugated to BV-TAG™ label (BioVeris 

Corp.; Gaithersburg, MD) as assay reagents to form immune complexes with ATAs, and the 

complex was captured by streptavidin-coated paramagnetic beads and detected on a 

BioVeris M384 analyzer (BioVeris Corp.). The screening assay decision threshold was 

determined based on serum samples from patients naive to PRO131921, and the specificity 

of the screened positive samples was confirmed by competitive binding with unlabeled 

PRO131921. Adverse events were assessed using the National Cancer Institute Common 

Toxicity Criteria version 3.0. The study was conducted in accordance with the Declaration 

of Helsinki protocol, and all patients signed the informed consent prior to enrollment. The 

trial was registered at Clinicaltrials.gov (NCT00452127).

2.2. Pharmacokinetics

PRO131921 was given in 4 weekly IV infusions on the first day of Weeks 1, 2, 3, and 4. 

PRO131921 serum levels were evaluated at pre-infusion (0–2 h prior to start of infusion), 

post infusion (0–30 min after the end of the infusion), and then on designated days after the 

first infusion. PK data were available from a total of 23 patients who received PRO131921 

at six dose levels. Pharmacokinetic parameters were estimated using non-compartmental 

methods. Serum PRO131921 concentrations and pharmacokinetic parameters were 

summarized by descriptive statistics (mean, standard deviation, coefficient of variation, 

minimum, maximum). Serum PRO131921 concentrations were evaluated using an 

exploratory research assay. The pharmacodynamics of PRO131921 were characterized by 

the extent and duration of B-cell depletion at each dose level. B-cell depletion and recovery 

were assessed by determining both the absolute counts and percentage of baseline peripheral 

blood CD19+ B-cell counts at post-treatment time points. The analysis included estimating 

the time to normal B-cell recovery to within 50% of baseline value for patients with B-cell 

depletion. Peripheral blood CD19+ B-cell depletion and recovery profiles for each patient 

were summarized descriptively for each dose level.
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2.3. Statistics and sample size calculation

Progression-free survival was defined as the time from start of treatment to the earlier of 

documented disease progression or death due to any cause within 30 days of the last infusion 

of PRO131921. If the specified event (disease progression, death) did not occur, 

progression-free survival for the purpose of the analysis was censored at the time of the last 

tumor evaluation. The progression-free survival (PFS) curve and the median time to the 

event were estimated using Kaplan–Meier methodology [25].

The sample size for the dose-escalation phase of this trial was based on dose-escalation rules 

as follows: If none of the 3 patients enrolled in a cohort experienced a dose limiting toxicity 

(DLT) within 7 days after completing the fourth infusion, then dose escalation occurred to 

the next dose level. If 1 of the 3 patients in a cohort experienced a DLT, then 3 additional 

patients were added to that cohort. If no other patient experienced a DLT within 7 days after 

completing the fourth infusion, then escalation occurred to the next dose level. If 2 or more 

patients experienced an infusion-related DLT only with their first infusions at any given 

dose level, then the maximum tolerated dose (MTD) was considered exceeded and dose 

escalation for the first infusion would be stopped.

In the event that two Grade 2 events or one Grade ≥ 3 event was observed within a given 

cohort, excluding reversible infusion-related toxicities and transient cytopenias, dose 

escalation was to be modified from a 100% increase for each cohort to a slower dose-

escalation scheme following a modified Fibonacci design, such that the increment of dose 

escalation after the cohort at which toxicity was observed would be 50%, then 40%, 

followed by 30% increments until the MTD is identified or the 2700 mg/m2 per course 

cohort was enrolled. Response assessment was made by the investigator, based on physical 

examinations, computerized tomography scans, and bone marrow examinations, using the 

Standardized Response Criteria of the National Cancer Institute International Working 

Group (IWG) at day 78 [26]. Additionally, 18F-fluorodeoxyglucose (FDG) positron-

emission tomography (PET) scans were obtained to evaluate response using the Revised 

IWG Response Criteria if needed to confirm response [27].

3. Results

Twenty-four patients previously treated with rituximab received PRO131921. Patient 

characteristics are noted in Table 1. The study population consisted of 11 males (46%) and 

13 females (54%), with a median age of 58 years (range 38–78). Histologies included 

follicular lymphoma (N = 20), small lymphocytic lymphoma (N = 3), and marginal zone 

lymphoma (N = 1). Median number of prior regimens was 2 (range: 1–6). Thirteen patients 

(54%) had an ECOG score of 0, and 10 patients (42%) a score of 1. Four patients had B 

symptoms at baseline.

3.1. Safety outcomes

PRO131921 was generally well tolerated, and no maximum tolerated dose was reached. The 

most common adverse events were grade 1 or 2 (CTCAE V3.0) chills, flushing, itching, 

fatigue, reactions (limited to the first infusion). These events responded well to slowing or 
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interruption of the infusion, as well as symptomatic treatment. Two patients were unable to 

receive all 4 doses of therapy due to DLTs. One DLT was observed in the 200/400 mg/m2 

dose cohort due to significant infusion reaction (grade 3 hypoxia), and a second was 

observed at the 300/800 mg/m2 dose cohort due to grade 3 joint pain and fatigue following 2 

infusions. One serious adverse event related to PRO131921 occurred (hypoxia), and 

subsequently resolved. Adverse events related to PRO131921 are listed in Table 2. The 

serious adverse effects are noted in Table 3.

3.2. Pharmacokinetics and pharmacodynamics

There was a rapid and sustained depletion of CD20+ B cells after the first PRO131921 

infusion, leaving a reduced number of CD20+ B cells available for the antibody to bind at 

subsequent infusions. The vast majority of patient's B cell count did not return to baseline 

levels during the study. However, a number of patients exhibited an increase in B cell counts 

following an initial decline on study. PK studies of PRO131921 demonstrated a dose-

dependent increase in exposure, but with significant inter- and intra-patient variability. As a 

result, following 4 weekly infusions, the median of individual estimates of PRO131921 

terminal elimination half-life was 24.5 days (range, 16.5 to 37.8 days), a half-life typical of 

IgG antibodies. After 4 weekly IV infusions, PRO131921 clearance and volume of 

distribution were 144 mL/day and 3.93 L respectively. No gender differences were 

observed.

3.3. Efficacy

The best investigator-assessed responses to treatment in the 22 evaluable patients were 6 

responders (27%) including complete response (CR) in 1 patient, and PR in 5 patients. There 

was SD in 13 patients and PD in 3 patients. Five of 10 evaluable patients in the two highest 

dose cohorts responded. PK data demonstrated a correlation between higher normalized 

drug exposure (normalized AUC) and adenopathy shrinkage at day 78 with respect to 

baseline (Spearman correlation r = −0.62, p = 0.0035). Additionally, normalized AUC 

values were significantly higher among responders and patients with tumor shrinkage at day 

78 versus subjects with progression or no tumor burden reduction at day 78 (Wilcoxon Rank 

Sum, p = 0.03) (see Table 4, Figs. 1–3). PRO131921 was highly effective in rituximab-

refractory B-cell NHL patients; 50% of follicular NHL patients responded to treatment with 

the highest doses of antibody. The median PFS in the whole group was 11 months (Fig. 4) 

with a median follow-up duration of 5.9 months.

4. Discussion

In our study, we determined that PRO131921, a novel fully humanized anti-CD20 

monoclonal antibody, administered in four weekly doses to patients with relapsed or 

rituximab-refractory CD20 positive indolent NHL, is well tolerated, and no MTD was 

achieved. The most common adverse reactions were Grade 1 or 2 (CTCAE V3.0) chills, 

flushing, pruritus, and fatigue, mostly related to the first infusion, similar to that observed 

with rituximab. Moreover, this humanized anti-CD20 antibody was highly effective in 

rituximab-refractory B-cell NHL patients; 50% of follicular NHL patients responded to 

treatment with the highest doses of antibody. These results are similar to observed responses 
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to other monoclonal antibodies in lymphoma [11,28–30]. Importantly, we also demonstrated 

a significant correlation between normalized AUC and tumor regression seen at day 78; 

approximately one third of the variability in tumor shrinkage (day 78) is accounted for by 

normalized AUC. Additionally, we showed a significantly higher normalized AUC in 

subjects with any tumor shrinkage versus those without. To our knowledge, this is the first 

demonstration of AUC correlating with response in patients with non-Hodgkin lymphoma 

treated with a single agent monoclonal antibody.

Use of the first approved monoclonal anti-CD20 antibody rituximab is now standard in the 

care of patients with both indolent and aggressive B-cell NHL based on its significant 

clinical activity and favorable toxicity profile. There is a paucity of data regarding the 

mechanisms involved in rituximab distribution and elimination, and AUC pharmacokinetics. 

Rituximab pharmacokinetics were first described in 15 relapsed NHL patients treated with 

rituximab doses between 10 and 500 mg/m2. In this study, the antibody half-life was 

difficult to establish because of antibody binding to tumor burden [31]. In a subsequent 

pivotal study in NHL by Berinstein et al., rituximab was administered at 375 mg/m2 in four 

consecutive doses. Three months following treatment, an increase in the median serum level 

of rituximab was detected in responders compared to non-responders [19]. This correlation 

has been observed by others as well [3,17,32]. Importantly, while these studies have 

suggested that prolonged rituximab use may be beneficial to patients with NHL, there is 

significant uncertainty regarding the optimal duration and exposure to rituximab due to 

limited phase I information in NHL, and no PK or AUC pharmacokinetics for its use in CLL 

[33,34]. Moreover, correlations between single agent rituximab concentration over time, or 

AUC, have never been previously demonstrated. This association may be relevant in dose 

optimization, since a long, low concentration exposure may be as important as shorter but 

higher concentration, given pleiotropic mechanisms.

For other humanized anti-CD20 monoclonal antibodies, PK analyses have not successfully 

established correlations between AUC and disease responses in NHL [22–24]. A pilot study 

of rituximab in combination with fludarabine and mitoxantrone in FL found differences in 

AUC between men and women, as well as between patients with and without bone marrow 

infiltration, but these were not statistically significant [35]. In CLL, where CD20 surface 

expression is expressed at a lower density, only one study identified that response to the 

antibody ofatumumab correlated with AUC [36]. Responses to intravenous and 

subcutaneous administration of the anti-CD52 monoclonal antibody alemtuzumab have also 

been reported to correlate with its pharmacokinetic profile in several CLL studies [37–39] 

Indeed, CLL is a different disease, where response rates to single agent monoclonal 

antibodies are lower, and circulating tumor bulk can be a “sink” for antibodies. This 

represents a challenge when extrapolating CLL data to NHL.

In our study, we found a rapid and sustained depletion of CD20+ B cells after the first 

PRO131921 infusion, leaving a reduced number of CD20+ cells available for the antibody 

to bind at subsequent infusion, consistent with that observed by Coiffier et al. in a CLL 

study of ofatumumab [36]. This depletion indicates that there was prompt binding of 

PRO131921 to its target CD20+ B cells. As a result, following 4 weekly infusions, the 

median of individual estimates of PRO131921 terminal elimination half-life was 24.5 days 
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(range, 16.5 to 37.8 days), which is typical for IgG antibodies. PK studies of PRO131921 

were broadly similar to rituximab, with a dose dependent increase in exposure, but with 

significant inter- and intra-patient variability. This is not unlike other studies of rituximab in 

indolent NHL that have been unable to establish a relationship between objective clinical 

response and drug exposure. In our study the variability in PK parameters was unlikely due 

to anti-PRO131921 antibodies, as no patients with serum anti-drug antibodies were 

observed. These differences may well reflect differences in patient body surface area or 

NHL tumor burden.

There are aggressive development programs in NHL for several 3rd generation anti-CD20 

antibodies, including large phase III studies in upfront and relapsed DLBCL and FL 

(www.clinicaltrials.gov, NCT01200589; NCT01332968) [40,41]. Based upon our findings, 

the development strategy for these antibodies should incorporate the use of AUC as a 

decision point in dosing either as single agents or in combination with cytotoxic therapy. To 

our knowledge, dosing and regimens for anti-CD20 antibodies currently in development 

have not yet incorporated the use of AUC pharmacokinetics. The AUC of a drug is an 

estimate of the total concentration of a drug over time, and is a reflection of a drug's 

bioavailability. AUC, unlike other measures of circulating drug, is the primary measure of 

drug exposure [42]. PK parameters provide important information on the most efficacious 

dosing and metabolism, and contribute to the success and cost of a drug. However AUC 

pharmacokinetics are particularly important, since understanding the minimum AUC 

required for efficacy will allow optimization of dose selection and dosing regimens. We 

observed statistically significant positive correlations between objective response and 

normalized AUC. This suggests that high exposure to PRO131921 is important for the 

attainment of clinical response.

In summary, our data indicate a relationship between response to PRO 131921 and AUC. 

One hypothesis is that higher tumor burden in excess of drug decreases efficacy. 

Alternatively, PK may correlate with drug efficacy independently. A tumor sensitive to a 

monoclonal antibody may remove the ‘antigen sink’, resulting in slower drug clearance. The 

precise mechanism is not understood. Improved exposure may be based upon saturation of 

tumor burden and achievement of sustained drug levels. A better understanding of 

mechanisms of action, pharmacokinetics, and other patient factors is needed to optimize 

dosing of monoclonal antibodies. These data should augment our current understanding of 

PK profiling of anti CD20 monoclonal antibodies, and consequently may lead to more rapid 

and effective treatment strategies involving novel dosing and schedule. These data suggest 

that an adjusted schedule of antibody according to serum level could improve clinical 

outcomes of patients receiving monoclonal antibodies for cancer and other diseases.
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Figure 1. 
Change in the sum of the product of the greatest diameters (SPD) assessed at days 78 and 

169 of study by cohort. Asterisks indicate disease progression by day 50.
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Figure 2. 
Correlation between dose-normalized AUC and clinical response (P = .03). * Note the CRu 

response (subject 1026) was reclassified as PR for this figure.
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Figure 3. 
Scatter plot of subject normalized AUC values against Day 78 tumor burden percent change 

from baseline. * The scatter plot excludes one outlier subject with a normalized AUC of 

7.40 and a 38% reduction in Day 78 tumor burden (subject 1024).
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Figure 4. 
Kaplan–Meier progression-free survival among evaluable subjects.

1. Nine subjects experienced progressive disease among 22 evaluable subjects.

2. Median PFS is 11.1 months

3. Progression-free survival is based on radiographic evidence, except in the case of subjects 

1017 and 1023 for whom no radiographic assessment was available (early terminations); for 

these 2 subjects the investigator assessment of progressive disease (PD) was used.
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Table 1

Patient demographics and baseline characteristics among treated subjects (n = 24).

Treated subjects N = 24

Age at baseline, years

    n 24

    Mean, (range) 58 (38-78)

Sex

    Male 11 (46%)

    Female 13 (54%)

Race

    White 21 (88%)

    Black or African-American 2 (8%)

    Not available 1 (4%)

ECOG score

    0 13 (54%)

    1 10 (42%)

    2 0 (0%)

    missing 1 (4%)

Histology 20 (83%)

    fNHL

    SLL 3 (13%)

    MZL 1 (4%)

Prior regimens

    n 24

    median (range) 2(1-6)

Abbreviations: fNHL = follicular non-Hodgkin's lymphoma; SLL = small lymphocytic lymphoma; MZL = marginal zone lymphoma.
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Table 2

Adverse events related to PRO131921 experienced by more than one patient among treated subjects (N = 24).

AE preferred term Patient worst grade AEs

All grades Grade > 3

Chills 10 (41%) 0

Fatigue 9 (38%) 1 (4%)

Flushing 9 (38%) 0

Pruritus 9 (38%) 0

Nausea 7 (29%) 0

Pyrexia 7 (29%) 0

Chest discomfort 5 (21%) 0

Dizziness 5 (21%) 0

Feeling hot 5 (21%) 0

Headache 5 (21%) 0

Neutropenia 5 (21%) 3 (13%)

Urticaria 5 (21%) 0

Hypotension 4 (17%) 0

Rash 4 (17%) 0

Throat irritation 4 (17%) 0

Throat tightness 4 (17%) 1 (4%)

Anemia 3 (13%) 0

Erythema 3 (13%) 0

Vomiting 3 (13%) 0

Bronchospasm 2 (8%) 1 (4%)

Constipation 2 (8%) 0

Diarrhea 2 (8%) 0

Dyspnea 2 (8%) 0

Hypoxia 2 (8%) 2

Oropharyngeal pain 2 (8%) 0

Pain in extremity 2 (8%) 0

Paraesthesia 2 (8%) 0

Paraesthesia oral 2 (8%) 0

Rhinorrhea 2 (8%) 0

Tachycardia 2 (8%) 0

Thrombocytopenia 2 (8%) 0

CTC v3.0 adverse events.

Adverse events are summarized by worst grade of AEPT per patient.
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Table 3

Serious adverse events among treated subjects (N = 24).

Cohort (mg/m2) NHL Subtype SAE Related to PRO131921
a Resolved

200/400 Follicular Gr 3 hypoxia Yes Yes

25/50 Follicular Gr 3 PNEUMONIA No Yes

50/100 Follicular Gr 4 PE No Yes

200/400 Follicular Gr 3 DVT No Yes

Abbreviations: PE = pulmonary embolism; DVT = deep venous thrombosis.

a
As assessed by investigator.
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Table 4

Best response to PRO131921 by cohort among treated subjects (N = 24).

Cohort (dose) and diagnosis (n) Response

CR PR SD PD DLT

A (25/25 mg/m2) fNHL (3) 2 1

B (25/50 mg/m2) fNHL (2), SLL (1) 3

C (50/100 mg/m2) fNHL (3) 1 2

D (100/200 mg/m2) fNHL (2), SLL (1) 3

E (200/400 mg/m2) fNHL
a
 (5), MZL (1)

2 2 1 (MZL) 1

F (300/800 mg/m2) fNHL (5), SLL (1) 1
b 2 1 1 (SLL) 1

Abbreviations: CR = complete response; PR = partial response; SD = stable disease; PD = progressive disease; DLT = dose limiting toxicity; fNHL 
= follicular non-Hodgkin's lymphoma; SLL = small lymphocytic lymphoma; MZL = marginal zone lymphoma.

a
1 fNHL patient was refractory to prior R-CHOP.

b
CR subject (1026) is unconfirmed and will be reclassified as PR.
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