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A B S T R A C T

Purpose
Two phase I studies were conducted of ABR-217620 alone or in combination with docetaxel. This
is a recombinant fusion protein consisting of a mutated variant of the superantigen staphylococcal
enterotoxin E (SEA/E-120) linked to fragment antigen binding moiety of a monoclonal antibody
recognizing the tumor-associated antigen 5T4.

Patients and Methods
Patients with non–small-cell lung cancer (NSCLC), pancreatic cancer (PC), and renal cell cancer
(RCC) received 5 daily boluses of ABR-217620 (3-month cycles) in escalating doses to determine
the maximum-tolerated dose (MTD; ABR-217620 dose escalation monotherapy [MONO] study).
Doses were selected based on individual patient anti–SEA/E-120 titers pretreatment. Patients with
NSCLC received 4 daily, escalating doses of ABR-217620 followed by docetaxel in 21-day cycles
(ABR-217620 dose escalation combination with docetaxel [COMBO] study).

Results
Thirty-nine patients were enrolled in the MONO study and 13 were enrolled in the COMBO study.
The monotherapy MTD was 26 �g/kg (NSCLC and PC) and 15 �g/kg (RCC). Dose-limiting toxicities
(DLTs) in the MONO study were fever, hypotension, acute liver toxicity, and vascular leak
syndrome. In the COMBO study, the MTD was 22 �g/kg (neutropenic sepsis). Adverse events
included grade 1 to 2 fever, hypotension, nausea, and chills. Treatment caused a systemic increase
of inflammatory cytokines and selective expansion of SEA/E-120 reactive T-cells. Tumor biopsies
demonstrated T-cell infiltration after therapy. Fourteen patients (36%) had stable disease (SD) on day
56 of the MONO study. Two patients (15%) in the COMBO study had partial responses, one in a
patient with progressive disease on prior docetaxel, and five patients (38%) had SD on day 56.

Conclusion
ABR-217620 was well tolerated with evidence of immunological activity and antitumor activity.

J Clin Oncol 27:4116-4123. © 2009 by American Society of Clinical Oncology

INTRODUCTION

Monoclonal antibodies can be designed to deliver a
wide variety of agents including chemotherapeutic
drugs, toxins, radioisotopes, and cytokines.1 Immu-
notoxins are antibodies or antibody fragments that
are conjugated to a toxin to facilitate selective deliv-
ery of the toxin to the cell surface and subsequent
internalization and release of the toxin into the cy-
toplasmic compartment.2

Immunotoxins have demonstrated significant
antitumor effects in preclinical models and in clini-
cal trials.3-5

ABR-217620 (5T4FabV18–staphylococcal en-
terotoxinE[SEA/E-120]ornaptumomabestafenatox)

is a novel immunotoxin with a distinct mechanism of
action and consists of a recombinant fusion protein
developedfromABR-214936,6 consistingofamutated
variantofthesuperantigen(SAg)SEA/E-1207 linkedto
a fragment antigen binding (Fab) moiety of a mono-
clonal antibody recognizing the tumor-associated on-
cofetal trophoblast glycoprotein antigen 5T4.8-10 The
proposed mechanism of action is Fab targeting of
ABR-217620 to tumor where the SAg portion of the
fusion protein elicits a potent tumoricidal cytotoxic T
proof-of-mechanism cell response (Fig 1).11

Preclinical evaluation7 suggests several advan-
tages for ABR-217620 over the predecessor com-
pound ABR-214936,12,13 including reduced binding
to preformed anti-SAg antibodies, lower toxicity,
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higher affinity for 5T4, and improved tumor cell killing. We evaluated
the safety and efficacy of ABR-217620 alone in patients with advanced
solid malignancies (ABR-217620 dose escalation monotherapy
[MONO] study), and with docetaxel in patients with advanced non–
small-cell lung cancer (NSCLC; ABR-217620 dose escalation combi-
nation with docetaxel [COMBO] study).

Docetaxel was chosen for the COMBO study based on data
showing synergy in a preclinical model for ABR-21762014 and its use
as a standard second-line agent for the treatment of patients with
recurrent NSCLC.

PATIENTS AND METHODS

Patient Selection

Eligible patients had histologically or cytologically confirmed refractory
non–small-cell lung cancer (NSCLC), renal cell cancer (RCC) and pancreatic

cancer (PC; MONO study) or NSCLC with progression on first-line platin-
based therapy or had failed or declined other regimens (COMBO study).
Tumor types for the trials were based on our own data showing expression of
5T4 in the majority (� 95%) of these tumor types. Other criteria included
age � 18 years; Eastern Cooperative Oncology Group performance status � 1;
prior radiation completed � 3 weeks earlier; and adequate bone marrow
(platelets � 100 � 109/L, absolute neutrophil count � 1.5 � 109/L, hemoglo-
bin � 10 g/dL), hepatic function (MONO study: total bilirubin � 2 times the
upper limit of normal (ULN), AST � 2.5 times ULN; COMBO study: consis-
tent with docetaxel labeling and renal [serum creatinine � than 1.5 times
ULN] function). Exclusions included active infections, active cardiac disease,
other active, invasive malignancies, allergy or hypersensitivity to kanamycin,
or current use of any corticosteroids. All patients gave written informed con-
sent under federal and institutional guidelines.

MONO Study Treatment

The MONO study was conducted at three sites in the United States and
Europe. Patients received a daily bolus injection of ABR-217620 preceded by 1
L normal saline on 5 consecutive days (days 1 through 5). The schedule was
based on preclinical experiments showing that cycles of daily IV injections
(� 3) of immunotoxin resulted in the best antitumor effects.15,16 Further-
more, clinical results with the predecessor ABR-214936 using a similar sched-
ule showed promising efficacy.13 Premedications included acetaminophen,
indomethacin, or sulindac, and as needed medication for nausea, vomiting,
and rigors. Starting dose was 0.5 �g/kg and the maximum dose given was 27.4
�g/kg. The starting dose in the MONO study, 0.5 �g/kg, was selected on the
basis of the ABR-214936 experience and safety/toxicology evaluation of ABR-
217620 in comparison to ABR-214936 in cynomolgus monkeys. The design of
the dose escalation is the same as in the dose escalation with ABR-21493612

with the exception that the hypothesized outcome was that ABR-217620
dosing would be insensitive to preformed anti-SAg antibodies.

Individual doses higher than 0.5 �g/kg were calculated using a Bayesian
dose-escalation method taking into account individual pretreatment levels of
anti-SAg antibodies. Tumor response was assessed on days 28 and 56 and every
56 days thereafter until progression. Patients with stable disease or better
(Response Evaluation Criteria in Solid Tumors) and anti-SAg titer � 1,000
pmol/L could receive a second and third 5-day treatment cycle. Each patient
was observed for 5 to 7 days after treatment before enrollment of another
patient in order to collect toxicity information for the Bayesian model.

Table 1. Patient Characteristics

Characteristic

MONO

COMBO: NSCLCNSCLC PC RCC Total

No. of patients 20 8 11 39 13
Sex, male/female 9/11 2/6 7/4 18/21 8/5
Median age, years 53 56.5 56 54 59

Range 39-69 37-69 39-75 37-75 38-74
Stage III/IV 6/11 1/5 3/4 10/20 2/11
Median No. prior therapies 2 1 1 1 1

Range 0-11 0-2 1-2 0-11 0-3
Histology, No.

Well differentiated 2 6
Moderately differentiated 3 1
Poorly differentiated 10 4
Could not be assessed 1
Unknown 4 2

ECOG PS, %
0 25 63 73 46 62
1 70 37 27 51 38
Missing 5 3

Abbreviations: MONO, ABR-217620 dose escalation monotherapy study; COMBO, ABR-217620 dose escalation combination with docetaxel study; NSCLC,
non–small-cell lung cancer; PC, pancreatic cancer; RCC, renal cell cancer; ECOG PS, Eastern Cooperative Oncology Group performance status.

TNF-α
IFN-γ

Tumor cell
5T4

T lymphocyte

TCR

ABR-217620

Direct killing
by CTL

Fig 1. ABR-217620 proposed mechanism of action. The ABR-217620 fusion
protein binds to the 5T4 tumor-associated antigen and activates a T lymphocyte
through its T-cell receptor (TCR). The T cell produces cytokines (tumor necrosis
factor [TNF] –� and interferon [IFN]-�) and executes direct tumor killing if it is a
cytotoxic T lymphocyte.
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COMBO Study Treatment

The COMBO study was conducted at five study sites in the United States
and Europe. Cohorts of three to seven patients received ABR-217620 in com-
bination with a fixed dose of docetaxel (75 mg/m2) and dexamethasone pre-
medication. ABR-217620 doses were based on the MONO study that was run
in parallel: 10.3 �g/kg (three patients), 16.5 �g/kg (three patients), and 22
�g/kg (seven patients). Patients received ABR-217620 on days 1 through 4 and
days 22 through 25 and docetaxel on days 5, 26, and 47 comprising cycles 1 and
2. Patients with stable diseaese or better (RECIST) and anti-SAg levels � 500
pmol/mL could receive a third and fourth treatment cycle. Intrapatient dose
escalation was not permitted.

Safety Monitoring

For the MONO study, dose-limiting toxicity (DLT; National Cancer Insti-
tute Common Toxicity Criteria, version 2.0) was considered to be any toxicity
possibly due to the study drug. This included any grade � 3 toxicity leading to
withdrawal of treatment, or any grade 3 fever, edema, hypotension or hepatic and
hematologic toxicities, or grade 2 cardiovascular or allergic reactions.

For the COMBO study, DLT included any � grade 3 toxicity occur-
ring up to day 33 after treatment, except for known docetaxel adverse ef-
fects. For pharmacokinetics and pharmacodynamics description, see
online-only Appendix.

Immunohistochemistry

In the COMBO study, tumor samples were obtained using an 18G needle
under computed tomography or ultrasound guidance for histopathology on
day 3 of ABR-217620 treatment in either cycle 1 or 2. Archival tissues were used
in place of predose samples. Biopsies were optional and used a separate,
institutional review board–approved consent form. Both patients had NSCLC
and had recent archival tissue for comparison.

Samples were both fixed in 10% neutral buffered formalin for 24 hours at
room temperature and snap frozen. Samples were stained with hematoxylin
and eosin to confirm the diagnosis and biopsy quality and by immunohisto-
chemistry for 5T4 expression (frozen samples) and T-lymphocyte (anti-CD3)
infiltration (formalin samples). For a description of the statistics, pharmaco-
kinetics, and pharmacodynamics, see online-only Appendix.

RESULTS

We performed two parallel phase I trials, a monotherapy study with
ABR-217620 (MONO study) and a study in combination with do-
cetaxel (COMBO study).

Table 2. DLTs: Most Common Adverse Events and No. of Patients With Adverse Events Displayed by Dose and Tumor Type

Dose (�g/kg) No. of Patients Tumor Type and DLT Constipation Diarrhea Nausea Vomiting Chills Fatigue Pyrexia Dyspnea Hypotension Neutropenia

MONO
0.5 3 NSCLC 2 1 2 1 2 3 1 — 3 —
0.7 3 NSCLC 1 — 1 1 — — 1 1 — —
0.9 3 NSCLC — — — — 1 2 — 1� — —
1.2 1 NSCLC — — — — — — — — — —
1.6 1 NSCLC — — 1 — — — — — — —
2.1 1 NSCLC — — 1 — — — 1 — — —
2.8 1 NSCLC — — 1 — 1 1 1 — — —
3.7 1 NSCLC 1 — 1 — — — 1 — 1 —
4.9 2 NSCLC, PC — 1 2 1 — — 2 — — —
6.6 1 NSCLC — 1 — 1 1 1 1 — — —
8.8 2 NSCLC, RCC — — 2 1 2 — 2 — — —
11.6 1 NSCLC — 1 1 1 — — — — — —
12.8 1 RCC — 1 — 1 1 — 1 1 1 —
15.5 1 PC — — 1 1 1 — 1 — — —
15.6 1 RCC 1 1 1 1 — — 1 — — —
17.0 1 PC — — 1 1 — — 1 — — —
17.3 1 RCC 1 1 1 1 — — 1 1 1 —
19.7 1 RCC — 1 1 1 1 — 1 1 1 —
20.2 1 RCCDLT — 1 1 1 1 — 1 — 1† —
20.6 2 PC, RCC 2 1 1 1 1 1 1 1 1 —
21.0 1 RCC — — 1 — 1 — 1 1 1 —
22.2 1 NSCLC 1 1 1 1 — 1� — — — —
23.2 1 RCCDLT — 1 1 1 — — 1� — 1 —
23.4 1 NSCLC 1 1 1 1 1 — 1 — 1 —
24.7 2 PC, RCCDLT 1 1� 2 2 — 2 2 1 2� —
25.7 1 PC — 1 1 1 — — 1 — 1 —
26.4 1 PCDLT — — 1 1 — — — — 1 —
27.4 2 PCDLT, RCCDLT — — 2 1 1 1 2� 1 1 —

COMBO
10.3 3 NSCLC — 2 2 1 2 1 2� 2 1 2‡
16.5 3 NSCLC — 1 2 2 3 1 3 1 1 2§
22.0 7 NSCLC1xDLT 2 5 5 5 6 3 6� 4 3� 2‡

Abbreviations: DLT, dose-limiting toxicity; MONO, ABR-217620 dose escalation monotherapy study; COMBO, ABR-217620 dose escalation combination with
docetaxel study; NSCLC, non–small-cell lung cancer; PC, pancreatic cancer; RCC, renal cell cancer.

�National Cancer Institute Common Toxicity Criteria (CTC) grade 3 patient.
†One CTC grade 4 patient.
‡Two CTC grade 4 patients.
§One CTC grade 3 patient and one CTC grade 4 patient.
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MONO Study

Thirty-nine patients (20 with NSCLC, eight with PC, and 11 with
RCC) were enrolled (Table 1) between April 2003 and November
2006. Thirty-two patients received one cycle, six patients received two
cycles, and one patient received three cycles across multiple dose levels
(range, 0.5 to 27.4 �g/kg). Median age of patients was 54 years (range,
37 to 75 years). Most were white (� 90%) and had a favorable ECOG
PS of 0 (46%) or 1 (51%). Four patients had received no prior chemo-
or immunotherapy, 16 patients had received one regimen, and 19
patients had received � two chemo- or immunotherapy regimens.
Median number of prior chemo- or immunotherapy regimens was 1
(range, 0 to 11 prior regimens). Sixteen patients had received prior
radiation therapy. Twenty patients had stage IV disease.

COMBO Study

Thirteen NSCLC patients were enrolled (Table 1) between Octo-
ber 2005 and September 2006. Median age was 59 years (range, 38 to
74 years). Eleven patients had stage IV disease. Median number of
prior therapies was 1 (range, 0 to 3 prior therapies). Five patients had
ECOG PS 1. Three patients each received ABR-217620 10.3 or 16.5
�g/kg. Seven received 22 �g/kg.

Toxicity

The adverse effects of ABR-217620 are presented in Table 2.
There was one death in the MONO study due to progressive disease. In
the COMBO study, two deaths occurred, one due to neutropenic
sepsis (felt related to docetaxel) and another due to hemoptysis related
to tumor necrosis. Both patients had a diagnosis of NSCLC and both
were treated with 22 �g/kg of ABR-217620 and docetaxel.

The most common drug-related adverse events in the MONO
study were fever, nausea, vomiting, diarrhea, chills, and hypoten-
sion. There was a dose-dependent, transient blood pressure de-
crease during cycle 1, with nadir usually 4 to 6 hours after ABR-
217620 administration on day 1, together with a dose-dependent,
transient increase in mean pulse and body temperature. Changes in labo-
ratoryparametersandvital signs intreatmentcycle1were independentof
individual pretreatment anti-SAg levels. In patients receiving a second
cycle, the same effects were observed as in cycle 1, although consistently to
a lesser extent.

The most common toxicities in the COMBO study were fever,
hypotension, nausea, and chills, and the same changes in blood pres-

sure, pulse, and temperature as in the MONO study. All of these effects
were most evident during treatment cycle 1. Less toxicity occurred in
cycle two, probably because of a combination of induced anti-SAg (in
some patients) and lower capacity of SAg-activated T lymphocytes to
produce cytokines (partial anergy).

Hematologic

In the MONO study, there were no treatment-related effects
on hemoglobin or basophils. There was a dose-dependent decrease
in WBC, lymphocyte, monocyte, and eosinophil levels 3 hours
after drug administration in all patients on days 1 through 5, with
return of WBC and eosinophils to baseline by the next day, and
normalization of lymphocytes and monocytes on day 6. Neutro-
phil levels declined transiently 3 hours after drug administration
on days 1 through 4 in patients with RCC and NSCLC at ABR-
217620 doses higher than 15 �g/kg. Platelet count decreased in a
dose-dependent manner on days 1 through 6, increasing by day 12
to above baseline with return to baseline on day 28. In the COMBO
study, mean neutrophil counts decreased after each treatment as
expected from docetaxel. Docetaxel was reduced (from 75 to 55
mg/m2) for neutropenia in two patients.

Clinical Chemistry

In the MONO study, transient increases in liver enzymes (one
grade 3) were seen in cycle 1 at higher than 15 �g/kg of ABR-217620.
A dose-dependent transient decrease in albumin levels was noted at all
dose levels. In the COMBO study, there was a transient increase in liver
enzymes in all dose groups during treatment cycle 1 and to a lesser
extent during treatment cycle 2.

DLTs

In the MONO study, DLTs of fever, hypotension, liver toxic-
ity, and acute vascular leak syndrome occurred in six patients at
higher than 20 �g/kg of ABR-217620 (four RCC patients and two
PC patients). In the COMBO study, one patient at 22 �g/kg ABR-
217620 experienced DLT (sepsis-induced toxic shock syndrome)
during cycle 1. DLTs were independent of baseline anti-SAg levels,
unlike the earlier study with the predecessor drug ABR-214936.12

The formal MTD for patients with NSCLC and PC was 26 �g/kg.
The observed DLTs in PC patients occurred at doses very close to

Table 3. Pharmacokinetic Parameters of ABR-217620

Study

MONO COMBO

Mean SD Mean SD Mean SD Mean SD

Treatment cycle/d 1/1 2/1 1/1 2/1
No. of patients 15 3 13 11
Dose level, �g/kg 11.6-27.4 8.75-21.0 10.3-22.0 10.3-22.0
Cmax/dose, �g/L/�g/kg 13.8 4.65 8.45� 11.1 19.7 27.6 5.18 5.34
AUC/dose, �g � h/L/�g/kg 13.6 6.63 3.94 3.85 10.8 4.4 4.52 4.51
Terminal half-life, hours 1.38 0.56 0.91 0.25 1.10 0.23 0.90 0.57
CL, L/h/kg 0.11 0.12 6.39 10.7 0.11 0.04 3.74 5.89
Vss, L/kg 0.12 0.09 9.23 15.73 0.11 0.04 1.88 2.64

Abbreviations: MONO ABR-217620 dose escalation monotherapy study; COMBO, ABR-217620 dose escalation combination with docetaxel study; SD, standard
deviation; Cmax, maximum concentration; AUC, area under the time-concentration curve; CL, clearance; Vss, volume of distribution at steady state.

�Cmax n � 4.
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the MTD. Thus, 22 �g/kg was chosen as recommended phase 2
dose for NSCLC and PC. The MTD for RCC was 15 �g/kg.

Dose Reductions and Study Discontinuation

There were no ABR-217620 dose reductions in either study.
One dose delay for up to 24 hours was allowed per treatment cycle.
In the MONO study, reasons for treatment discontinuation in-
cluded disease progression (n � 24), DLT (n � 6), consent with-
drawal (n � 1), investigator decision (n � 3), adverse event
(necrotizing pneumonia, n � 1), death from disease (PC, n � 1),
initiated another treatment (n � 1, treatment here included two
phase I trials with other biologic agents followed by cytotxic chem-
otherapy), clinical/laboratory progression (n � 1), and completed
protocol (n � 1). In the COMBO study, reasons for treatment
discontinuation included disease progression (n � 6), DLT

(n � 1), consent withdrawal (n � 1), adverse event (tumor necro-
sis, n � 1), initiated another treatment (n � 1), and completed
protocol (n � 3).

Pharmacokinetics

Pharmacokinetic parameters and plasma concentration time
profiles for ABR-217620 are presented in Table 3. Maximum plasma
concentrations of ABR-217620 occurred approximately 5 minutes
after dosing followed by a rapid decline in plasma concentration with
a mean half-life of approximately 1 hour. ABR-217620 showed a small
volume of distribution and low plasma clearance (about 0.1 L/kg and
0.1 L/h/kg, respectively) in cycle 1. Pharmacokinetic parameters were
unchanged during the treatment cycle and were similar after the first
and last dose within a cycle. Pharmacokinetics was linear in the dose
range 10 to 27 �g/kg across the three diseases with systemic exposure
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Fig 2. ABR-217620 pharmacology. Geometric mean of (A) interleukin-2 (IL-2) and (B) interferon (IFN)-� levels in plasma at before and 3 hours after first infusion of ABR-217620
in the MONO (ABR-217620 dose escalation monotherapy) study. Renal cell carcinoma (RCC; n � 9, red lines), non–small-cell lung cancer (NSCLC), and pancreatic cancer (PC;
n � 8, black lines) patients receiving more than 15 �g/kg ABR-217620; patients receiving 2.5 to 15 �g/kg (n � 9, dashed lines) and less than 2.5 �g/kg ABR-217620 (n � 12,
dotted lines). Plasma samples were taken before and 3 hours after each injection of ABR-217620. (C) Each bar represents an individual subject at the distinct time point.
Percentage of T lymphocytes expressing T-cell receptor (TCR)-V�6.4 (percentage TCR-V�6.4 cDNA of total TCR-V� cDNA) in peripheral blood from patients before and after
treatment with ABR-217620 in the MONO (black) and COMBO (ABR-217620 dose escalation combination with docetaxel; red) studies. (D) Median with first and third quartiles
of anti-SAg antibodies before and 28 days after start of treatment with ABR-21493613 (anti-staphylococcal enterotoxin E [SEA], black line), ABR-217620 MONO
(anti-SEA/E-120, red line), and ABR-217620 COMBO (anti-SEA/E-120, blue line).
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to ABR-217620 increasing in a dose proportional manner. In most
patients there was a low (0 to 100 pmol/mL) to intermediate (100
to 500 pmol/mL) increase in anti-SAg levels after treatment. In
general, systemic exposure to ABR-217620 was lower in treatment
cycles 2 and 3, presumably from induced anti-SAg. Systemic expo-
sure to docetaxel was not affected by ABR-217620. The severity of
adverse events correlated to dose, concentration at 5 minutes after
dosing and area under the time-concentration curve (AUC) of
ABR-217620. Changes in laboratory parameters (interleukin-2
[IL-2], interferon-� [IFN-�], and lymphocytes) and vital signs
(body temperature, pulse, and blood pressure) were found to be
significantly correlated to AUC of ABR-217620.

Pharmacodynamics

Cytokines. ABR-217620 infusion caused a dose-dependent in-
crease of cytokines (peaking 2 to 3 hours after bolus) including IL-2
and IFN-� (Figs 2A and 2B). The induced systemic cytokine levels
were greatest after the first treatment. Cytokine production was seen in
all treated cancer types and served as a biomarker for T-lympho-
cyte activation.

Selective T-cell expansion. ABR-217620 caused a pronounced
and selective expansion of the superantigen SEA/E-120 reactive T-cell
population (TCR-V�6.4 expressing T cells) from background levels
approximately 5% up to 54% to 64% of T cells with the highest levels
observed on day 5 (Fig 2C). This T-cell compartment then returned to
baseline level as expected after a phase of stimulation and expansion.

T-cell infiltration of tumor biopsies post–ABR-217620 treatment.
Tumor biopsies from two patients (both with NSCLC), in the
COMBO study were evaluated by immunohistochemistry. Neither
patient had received immunomodulatory drugs (eg, IL-2) between
their original biopsies (archival tissue) and treatment with the study
drug. Both tumors expressed 5T4. Enhancement of T-cell infiltration
of tumor after ABR-217620 treatment was evident in both patients.
One patient showed increased numbers of CD3-expressing cells (T
lymphocytes) adjacent to tumor cells in a biopsy taken on the third day
of treatment in cycle 2. The second patient demonstrated massive
tumor-associated infiltration of CD3-positive cells and apparent tu-
mor cell destruction on the cycle 2 day 3 biopsy (Fig 3). Under normal
circumstances, there are very few lymphocytes present in most solid
tumor unless there is an inflammatory reaction at the tumor site.

Thus, we believe that the observed tumor infiltration was due to the
study drug.

Immunogenicity. Baseline human antimouse antibodies levels
were negligible with mild increases during and after cycle one. Baseline
levels of anti-SAg antibodies were low (Fig 2D) with only a low (0 to
100 pmol/mL) to moderate (100 to 500 pmol/mL) increase in concen-
tration in approximately 60% of the patients after treatment in the
MONO study. This contrasts with the ABR-214936 experience in
which higher concentration of anti-SAg antibodies were induced.13

Patients in the COMBO study showed lower increases of anti-SAg
antibodies. Exposure to ABR-217620 in both studies was lower in
subsequent cycles when antibody levels were � 100 pmol/mL after
cycle 1.

Antitumor activity. In the MONO study, 14 patients (36%) had
SD on day 56 (seven NSCLC [25%] and seven RCC [64%]). In the
COMBO study, the best overall response was confirmed partial remis-
sion for two patients (15%) and SD for five patients (38%). One
patient with partial remission received 4 cycles of therapy at 10.3 �g/kg
ABR-217620 and the second received 6 cycles of therapy at 22 �g/kg.
The latter patient had progressed while receiving prior docetaxel;
response continues at 30� months.

DISCUSSION

We report the results of the first-in-human trials of ABR-217620, a
novel immunoconjugate based on the concept of tumor-targeted su-
perantigens (TTS). SAgs bind to major histocompatibility complex
class II molecules17,18 and activate cytotoxic and helper T lymphocytes
by interacting with the variable part of the T-cell receptor � chain.19,20

ABR-217620 has a much reduced binding to preformed antibodies,
lower toxicity, higher affinity for the target antigen, and improved
tumor cell–killing properties7 as compared with its predecessor im-
munotoxin.12 We hypothesized that a less immunogenic modified
SEA could be given for multiple cycles of therapy, and allow dosing of
individual patients without regard to pre-existing baseline anti-
SEA concentrations.

We used an adaptive (Bayesian) dose escalation scheme.12,21

Studies of the predecessor immunoconjugate showed a strong

Pre-treatment Pre-treatment Day 3 of the second cycle of ABR-217620A B

Fig 3. Immunohistochemistry for T-
lymphocyte (anti-CD3) infiltration in biopsies
taken before treatment (archival tissue) and
at the third day of the second cycle treat-
ment with ABR-217620 for patient number
2. The T lymphocytes stain brown and the
arrows indicate unstained tumor cells. This
patient had a partial response that continues
at 30� months.
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influence of neutralizing pre-existing anti-SAg antibodies on tox-
icity, yielding a higher MTD in the presence of increased pre-
existing antibody concentration. In this study, we showed that the
MTD of ABR-217620 was independent of anti-SAg antibody levels
across a broad range of concentrations. For reasons that are not
clear, the tumor type (RCC v NSCLC/PC) influenced the MTD,
with no influence on pharmacokinetics. For further development
of ABR-217620, 15 �g/kg and 22 �g/kg are the recommended
phase 2 doses for RCC and NSCLC/PC, respectively. Pharmacoki-
netics of ABR-217620 was approximately linear without variation
within treatment cycles.

Observed toxicities were mechanism based, mostly grade 1 and 2
and manageable. DLTs—hypotension, fever, vascular leak syndrome,
and elevated liver enzymes—were reversible without significant
long-term consequences. There were no hypersensitivity reactions
or clinically significant hematologic toxicity from ABR-217620.
Neutropenia from docetaxel occurred at the expected levels. ABR-
217620 was mildly to moderately immunogenic, although not in all
patients, and it was possible to administer multiple cycles safely.
Deaths in the COMBO trial were due to tumor necrosis and neutro-
penic sepsis (docetaxel).

Immunohistochemistry evaluation of archival tissue and
post-treatment tumor biopsies from two patients showed clear
enhancement of tumor-associated T-cell infiltration after ABR-
217620 treatment. One patient had an apparent immunological
cellular response with T cells in close proximity to tumor cells. The
other patient demonstrated massive tumor-associated T-cell infil-
tration and apparent destruction of tumor cells. Together with
dose-dependent T-lymphocyte cytokine induction and substantial
expansion of TCR-V�6.4–expressing T cells, these observations pro-
vide evidence for biologic proof of mechanism.

On day 56, 14 patients had evidence of stable disease by RECIST
in the MONO study, all with RCC or NSCLC. In the COMBO study,
there were two confirmed partial responses, one with a durable and
ongoing PR in hepatic metastases in a patient with documented do-
cetaxel resistance. This latter result could reflect the effects of TTS
alone or could indicate the ability of TTS to sensitize the tumor
to docetaxel.

In conclusion, ABR-217620 can be safely administered to
patients with advanced malignancies at doses of 22 �g/kg in pa-
tients with NSCLC and PC and 15 �g/kg in patients with RCC. To

evaluate fully the utility of ABR-217620 either as a single agent, or
in combination with currently available therapies to enhance im-
munologic antitumor activity, disease-directed studies are under-
way and planned.
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