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Background: Gatipotuzumab is a humanized monoclonal antibody recognizing the carbohydrate-induced epitope of the
tumor-associated mucin-1 (TA-MUC1). This study aimed to evaluate the efficacy and safety of switch maintenance
therapy with gatipotuzumab in patients with TA-MUC1-positive recurrent ovarian, fallopian tube, or primary high-
grade serous peritoneal cancer.
Patients and methods: In this double-blind, randomized, placebo-controlled, phase II trial, patients with at least stable
disease (SD) following chemotherapy were randomized 2:1 to receive intravenous gatipotuzumab (500 mg followed by
1700 mg 1 week later) or placebo every 3 weeks until tumor progression or unacceptable toxicity occurred.
Stratification factors were the number of prior chemotherapy lines (2 versus 3-5), response versus SD after the
most recent chemotherapy, and progression-free survival (PFS) <6 versus 6-12 months following the prior therapy.
Primary endpoint was PFS according to modified immune-related RECIST 1.1 response criteria. Secondary endpoints
were PFS at 6 months, safety, overall response rate, CA-125 progression, overall survival, quality of life, and
pharmacokinetics.
Results: Overall, 216 patients were randomized to gatipotuzumab (n ¼ 151) or placebo (n ¼ 65). Median PFS with
gatipotuzumab was 3.5 months as compared with 3.5 months with placebo (hazard ratio 0.96, 95% confidence
interval 0.69-1.33, P ¼ 0.80). No advantage for gatipotuzumab over placebo was seen in the secondary efficacy
endpoints or in any stratified subgroups. Gatipotuzumab was well tolerated, with mild to moderate infusion-related
reactions being the most common adverse events.
Conclusions: Gatipotuzumab switch maintenance therapy does not improve outcome in TA-MUC1-positive ovarian
cancer patients.
Trial registration: ClinicalTrials.gov NCT01899599; https://clinicaltrials.gov/ct2/show/NCT01899599
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INTRODUCTION

Relapse after standard chemotherapy occurs in w70% pa-
tients with ovarian, fallopian tube, or peritoneal cancer. A
response to further chemotherapy commonly occurs, but
the duration is relatively short and other strategies are
needed to prolong progression-free survival (PFS).1 The
https://doi.org/10.1016/j.esmoop.2021.100311 1
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approaches that have been studied include additional
treatments during and after chemotherapy, or switch
maintenance treatment after chemotherapy. The anti-
angiogenic drugs bevacizumab and cediranib have been
used with chemotherapy and as maintenance and both
have been shown to prolong PFS in recurrent ovarian can-
cer.2,3 Switch maintenance with drugs inhibiting epidermal
growth factor receptor (EGFR), angiogenic tyrosine kinase
inhibitors, or the Hedgehog pathway have either failed to
produce a delay in PFS or have done so insufficiently to be
made available for the clinic.4-7 However, this strategy has
been successful using poly (ADP-ribose) polymerase (PARP)
inhibitors, and maintenance therapy with these drugs is
now considered a standard treatment for recurrent
platinum-sensitive ovarian cancers.8-11 Studies examining
monoclonal antibodies as maintenance therapy have so far
been unsuccessful. A study with oregomovab, a monoclonal
antibody targeting CA-125, was performed in the first-line
setting, but showed no improvement in PFS.12 An alterna-
tive approach is to target the tumor-associated mucin-1
(TA-MUC1), a novel carbohydrate-induced conformational
epitope overexpressed on the surface of tumor cells only.13

Gatipotuzumab (formerly known as PankoMab-GEX) is a
glyco-engineered, humanized IgG1 monoclonal antibody
which in contrast to other anti-MUC1 antibodies binds TA-
MUC1 specifically and with high affinity.14 Tumor-specific
uptake of gatipotuzumab has been shown in human can-
cer cell lines and studies in animal models suggest that
activation of the immune system can occur to induce
antibody-dependent cellular cytotoxicity (ADCC) against TA-
MUC1-expressing tumor cells. This effect may be more
pronounced in patients with specific polymorphisms of the
Fcg receptors (FcgR) of the effector immune cells. Phago-
cytosis, apoptosis induction, and proliferation inhibition
may also contribute to the antitumor activity demonstrated
by gatipotuzumab.

In a first-in-human study, patients with advanced solid
tumors were treated with 3 weekly (q3w) intravenous doses
of gatipotuzumab from 1 to 2200 mg or weekly doses (qw)
from 300 to 700 mg.15 At all doses, gatipotuzumab was well
tolerated and exhibited linear pharmacokinetics (PK) with a
mean half-life of 189 � 66 h and 108 � 28 h during the q3w
and qw regimen, respectively, regardless of the dose. The
most common drug-related adverse events (AEs) were
infusion-related reactions (IRRs) with an incidence ofw50%
during the first infusion. In the ovarian cancer subgroup, 1
patient had a complete response (CR) and 7/20 (35%) pa-
tients had stable disease (SD) in the intent-to-treat popu-
lation. Based on the observed safety and PK profile, a q3w
treatment schedule with 1700 mg gatipotuzumab was
deemed most appropriate for further clinical testing of the
drug in ovarian cancer. To mitigate the risk of IRRs, a starting
dose of 500 mg gatipotuzumab was proposed to be given 1
week before starting the q3w cycles with 1700 mg. The
purpose of the current phase II study was to evaluate the
efficacy and safety of maintenance therapy with gatipotu-
zumab versus placebo after at least two lines of chemo-
therapy in patients with recurrent ovarian carcinoma.
2 https://doi.org/10.1016/j.esmoop.2021.100311
MATERIAL AND METHODS

Patients

Eligible patients had (i) recurrent epithelial primary ovarian,
fallopian tube, or primary peritoneal cancer with high-grade
serous histology, immunohistologically confirmed to be TA-
MUC1-positive with an immuno-reactive score �3; (ii)
received two to five lines of chemotherapy (excluding
neoadjuvant lines) prior to the start of maintenance treat-
ment; (iii) at least SD following their most recent line of
chemotherapy (regardless of the prior response); (iv) pro-
gressed within the first 12 months after the chemotherapy
line immediately before the study treatment; and (v) signed
prior written informed consent. An experienced pathologist
assessed TA-MUC1 staining based on the predominant
staining intensity observed in the tumor tissue, ranging
from no (category 0), over weak (category 1), and moderate
(category 2) to strong (category 3) staining intensity.
Randomization had to take place within the first 6 weeks
since the last chemotherapy dose.

Study design

In this multicenter, double-blind, randomized, placebo-
controlled, two-arm, phase II study, eligible patients were
randomized at a 2:1 ratio to receive maintenance therapy
with either intravenous gatipotuzumab or placebo. Central
randomization was stratified by (i) the duration of PFS after
the penultimate chemotherapy (�6 versus >6 to �12
months); (ii) the type of response to the chemotherapy the
patient had just received: CR, partial response (PR) versus
SD; and (iii) the number of preceding chemotherapy lines (2
versus 3-5). Randomized patients received a starting dose of
either gatipotuzumab (500 mg) or matching placebo on day
1 of the study, gatipotuzumab (1700 mg) or placebo on day
8, and then a maintenance dose q3w of either gatipotuzu-
mab (1700 mg) or placebo until either disease progression
according to modified immune-related RECIST (irRECIST)
version 1.1 or unacceptable toxicity occurred. Tumors were
assessed at screening, 8, 14, and 20 weeks after randomi-
zation, thereafter every 8 weeks during the first year, and
every 12 weeks from the second year of study treatment.
Patients who discontinued for reasons other than disease
progression stayed on the regular assessment schedule until
disease progression.When the study drug was discontinued,
patients returned for a safety follow-up visit 28 (þ3) days
after the last infusion. After study termination, all patients
who were still on gatipotuzumab treatment were offered to
continue treatment in accordance with country regulations.
National Cancer Institute Common Terminology Criteria for
Adverse Events (NCI CTCAE) version 4.0 were employed to
grade the severity of AEs. The study was compliant with the
Declaration of Helsinki, ICH regulations of Good Clinical
Practice, and all applicable legislation in participating coun-
tries. It was registered on clinicaltrials.gov (NCT01899599).

Treatment

The gatipotuzumab/placebo regimen was diluted with
saline to a total volume of 500 ml and administered
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intravenously over a 3-h period. Paracetamol and an H1/H2
antagonist were given prior to the first two infusions; ste-
roids prior to the first infusion only. Thereafter, infusions
were given without premedication unless an IRR was
observed, in which case premedication without steroids
was continued or resumed. In case of IRRs of grade �2, the
duration of the infusion was to be extended or interrupted
and restarted at a slower rate; in case of severe or life-
threatening (grade 3 or 4) toxicity, the infusion was
stopped and the study drug was discontinued. After the first
and second infusion, the patients were monitored for signs
of allergic or toxic reactions in an emergency care setting
over 2 h or longer if an IRR required treatment.
Endpoints

The primary efficacy endpoint was PFS as assessed by the
investigator using modified irRECIST version 1.1 criteria or
death due to any cause. Tumor assessments were based on
computed tomography scans or magnetic resonance imag-
ing at scheduled visits and if there were signs of clinical
progression, the same imaging method was used consis-
tently for any individual patient. Secondary efficacy end-
points were (i) PFS according to blinded central review
(based on both irRECIST and RECIST, version 1.1); (ii) PFS
according to Gynecologic Cancer Intergroup (GCIG) criteria,
based on central laboratory data; (iii) PFS rate at 6 months,
as assessed by investigator and central review; (iv) objective
response rate [i.e. best overall response (BOR) ¼ CR or PR]
and clinical benefit rate (CBR; i.e. BOR ¼ CR, PR, or SD), as
assessed by both investigator and central review; (v) overall
survival (OS), that is, the time from randomization until
death due to any cause; and (vi) quality of life (QoL) scores
as assessed by European Oncology Research Trials Com-
mittee (EORTC) QoL questionnaires QLQ-C30 and QLQ-OV28
(according to availability of validated translations). In
addition, the relationship of stratification factors to activity
parameters and TA-MUC1 immunohistochemistry score in
the tumor tissue samples, soluble TA-MUC1 serum levels,
and FcgRIIa and FcgRIIIa status; stratification factors;
CA-125 and human epididymis protein 4 (HE4), were
explored using a Cox-proportional hazard model.

Safety endpoints were the incidence and severity of AEs
and IRRs coded according to the Medical Dictionary for
Regulatory Activities (MedDRA, Version 16.0) and analyzed
by system organ class and preferred term. Further safety
endpoints were the incidence of anti-drug antibodies,
laboratory measurements, vital signs, electrocardiogram
readings, and physical examinations.

For the determination of PK, gatipotuzumab serum con-
centrations were measured immediately before and at the
end of each infusion from the first until the seventh infusion
(day 1 of cycles 0 and 6, respectively) and at 28 days after
the last infusion in all gatipotuzumab-treated patients.
Additional samples were taken in a PK subgroup of 20
gatipotuzumab-treated patients at 5 h, 24 h, 7 days, and 14
days after the start of the second (cycle 1) and fifth infusion
Volume 7 - Issue 1 - 2022
(cycle 4) to characterize both these infusions by non-
compartmental analysis.

Statistical analysis

It was assumed that the control arm would have a median
PFS of 4 months. The trial was designed to detect a pro-
longation to 6 months with gatipotuzumab and accounted
for drop-outs occurring at exponential distribution with a
drop-out rate of 10% after 24 months of observation. Thus a
sample size of 210 patients, randomized at a 2:1 ratio (i.e.
140 to gatipotuzumab and 70 to placebo), was required and
the analysis was planned after 180 PFS events, providing a
power of 82% at an overall one-sided significance level of
0.05, considered to be adequate in an exploratory phase II
setting.

The main results of efficacy (including PFS and OS) were
estimated in the intent-to-treat population (i.e. all ran-
domized patients with signed informed consent). The final
analysis was performed 15 months after randomization of
the last patient, at which point the study was terminated.
For efficacy, a stratified log-rank test was used to test the
null hypothesis of equal treatment effects. PFS was calcu-
lated using the KaplaneMeier method. The Cochrane
ManteleHaenszel test stratified by the same factors as for
the primary endpoint was performed to evaluate the effects
of treatment on the CBR. Because of the expected low
number of patients with objective response, nonstratified
Fisher’s tests were applied to objective response rate vari-
ables. Exact 95% confidence intervals (CIs) were calculated
for the rates and their treatment differences. The analysis of
QoL and exploratory analyses of response were performed
using Cox regression models and proportional hazard
models. For safety, incidences of treatment emergent AEs
(TEAEs) were calculated for preferred terms and system
organ classes by treatment group. On each analysis level, a
patient was counted only once. A PK profile and a non-
compartmental PK analysis was performed based on the PK
sample concentrations measured in the PK subgroup of 20
patients.

RESULTS

From November 2013 to October 2016, 768 patients were
screened, 216 randomized, and 213 eventually treated with
study drug, 149 with gatipotuzumab and 64 with placebo
(Figure 1). After a median follow-up of 13.2 months, the
study was sufficiently powered to detect differences in PFS
but not in OS. Patients in both treatment arms did not show
any relevant difference in demographic or disease charac-
teristics at baseline (Tables 1 and 2 and Supplementary
Table S1, available at https://doi.org/10.1016/j.esmoop.
2021.100311).

Efficacy

There was no significant difference in PFS in patients
treated with gatipotuzumab versus those treated with pla-
cebo, when assessed by the investigator [median (95%
confidence interval (CI) 3.5 (3.3-4.6) versus 3.5 (3.0-4.7)
https://doi.org/10.1016/j.esmoop.2021.100311 3
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Screened

Figure 1. CONSORT chart.
ICF, informed consent form; ITT, intent to treat.
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months, P ¼ 0.42; hazard ratio (HR) 0.96 (95% CI 0.69-1.33),
P ¼ 0.80; Figure 2A] or by independent central review
[median (95% CI) 3.2 (2.0-3.3) versus 3.2 (2.0-3.5) months;
P ¼ 0.94]. No differences were seen in the 6-month PFS
rate (33.3% versus 31%) in analyses using RECIST [central
review: median (95% CI) 3.3 (2.0-3.5) versus 3.2 (1.9-4.2),
P ¼ 0.75] or GCIG criteria [median (95% CI) 6.7 (5.5-10.8)
Table 1. Patient and disease characteristics at baseline

Characteristics Gatipotuzumab
(n [ 149)

Placebo
(n [ 64)

Age (years), mean
(standard deviation)

61.2 (9.55) 60.3 (10.49)

Body mass index
(kg/m2), mean
(standard deviation)

27.1 (5.42) 26.4 (5.27)

ECOG status, n (%)
0 81 (54.4) 30 (46.9)
1 68 (45.6) 34 (53.1)

Recurrent cancer type, n (%)
Epithelial ovarian 145 (97.3) 63 (98.4)
Fallopian tube 2 (1.3) 1 (1.6)
Primary peritoneal 2 (1.3) 0

FIGO stage, n (%), at Diagnosis Baseline Diagnosis Baseline
Missing 5 (3.4) 19 (12.8) 3 (4.7) 7 (10.9)
I 7 (4.7) 2 (1.3) 1 (1.6) 0
II 8 (5.4) 7 (4.7) 9 (14) 5 (7.8)
III 98 (66) 70 (47) 38 (59.4) 30 (47)
IV 31 (20.8) 51 (34.2) 13 (20.3) 22 (34.4)

Time since (month)
Initial diagnosis, mean
(standard deviation)

41.1 (27.06) 40.5 (23.51)

Most recent relapse,
mean (standard deviation)

8.0 (7.22) 7.9 (2.83)

ECOG, Eastern Cooperative Oncology Group; FIGO, International Federation of
Gynecology and Obstetrics.

4 https://doi.org/10.1016/j.esmoop.2021.100311
versus 5.1 (3.8-11.8) months, P ¼ 0.24] instead of irRECIST
criteria, or in any of the stratification subgroups. No dif-
ferences occurred in any of the secondary endpoints.

At the time of the analysis, a low number of OS events
was observed (67/213 patients) and there was no differ-
ence between gatipotuzumab and placebo-treated patients
in median OS (24.6 versus 26.1 months; Figure 2B) or 6-
month OS rate (95.0% versus 93.1%). An OS analysis by
stratification factors revealed a higher risk of death in
platinum-resistant versus intermediate-sensitive patients
[HR 2.10 (95% CI 1.28-3.43) Supplementary Table S2,
available at https://doi.org/10.1016/j.esmoop.2021.100311].

The median time to deterioration of QoL by �10 points
on the EORTC-QLQ-C30 scale was also in favor of gatipo-
tuzumab, although the difference from placebo again was
not significant [median (95% CI) 9.9 (6.6-11.7) months
versus 11.8 (5.8-n.d.), P ¼ 0.33]. Functional scales on the
EORTC-QLQ-OV28 scale did not show any significant dif-
ference between treatments.
Table 2. Preceding lines of therapy

Therapy Gatipotuzumab
(n [ 149), n (%)

Placebo
(n [ 64), n (%)

Total, n (%)

Chemotherapy 149 (100.0) 64 (100.0) 213 (100.0)
Hormone therapy 4 (2.7) 0 4 (1.9)
Radiotherapy 8 (5.4) 2 (3.1) 10 (4.7)
Other 20 (13.4) 12 (18.8) 32 (15.0)
Surgery 145 (97.3) 63 (98.4) 208 (97.7)
Best overall response to any chemotherapy
Complete response 102 (68.5) 32 (50.0) 134 (62.9)
Partial response 40 (26.8) 19 (29.7) 59 (27.7)
Stable disease 7 (4.7) 12 (18.8) 19 (8.9)
Not assessable 0 (0.0) 1 (1.6) 1 (0.5)
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Figure 2. Efficacy of switch maintenance treatment with gatipotuzumab versus placebo.
KaplaneMeier plots of (A) PFS based on irRECIST criteria (investigator assessment) and (B) OS. irRECIST, immune-related RECIST; OS, overall survival; PFS, progression-
free survival.
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Pharmacodynamic and prognostic factors

In a Cox proportional hazard model, the covariates TA-
MUC1 immunohistochemistry score, TA-MUC1-positive
cells, the FcgRIIa and FcgRIIIa status, the baseline body
weight, body mass index, surface area, and the type of
chemotherapy preceding study entry had no significant
impact on PFS, CBR, or OS. By contrast, using the baseline
serum levels of TA-MUC1 (greater or less than the median
64.7 U/ml: HR 1.36 (95% CI 1.00-1.85), P ¼ 0.05], CA-125
(>3� upper limit of normal versus �upper limit of
Volume 7 - Issue 1 - 2022
normal: HR 1.70 95% CI 1.16-2.47, P ¼ 0.02), and HE4
[greater or less than the median 98 pmol/l: HR 1.74 (95% CI
1.27-2.39), P ¼ 0.01] turned out to be of prognostic value
for a decreased PFS (as assessed by the investigator based
on irRECIST criteria) and CBR.

Pharmacokinetics

PK parameters were comparable after the first and multiple
dose administrations (Supplementary Table S3, available at
https://doi.org/10.1016/j.esmoop.2021.100311). Based on
https://doi.org/10.1016/j.esmoop.2021.100311 5
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Table 3. Treatment-related AEs, given as number of treated patients (%)
and number of events

Gatipotuzumab
(n [ 149)

Placebo
(n [ 63)

Treatment-related AE 97 (65.1), 403 33 (52.4), 158
Infusion-related reactions 58 (38.9), 178 12 (19.0), 57
Serious AE 1 (0.7), 1 0 (0.0), 0
Significant AE, that is, requiring
Premature discontinuation 3 (2.0), 10 1 (1.6), 1
Drug interruption or reduction 23 (15.4), 45 3 (4.8), 3

ESMO Open J. A. Ledermann et al.
the matching half-lives (t1/2) and areas under the concen-
tration-time curve (AUCinf and AUC0-s, respectively) after
cycles 1 and 4, with >5 half-lives in-between both mea-
surements, steady-state conditions after cycle 4 can be
assumed. Cox regression models did not reveal any influ-
ence of either Cmin or Cmax gatipotuzumab levels measured
before and after cycle 2 and 5 on PFS or CBR. No obvious
difference in serum gatipotuzumab levels were observed
between patients with and without clinical benefit.
Additional medication 53 (35.6), 132 15 (23.8), 29
By severity
Grade 1: Mild 49 (32.9), 310 18 (28.6), 130
Grade 2: Moderate 42 (28.2), 83 15 (23.8), 28
Grade 3: Severe 5 (3.4), 5 0 (0.0) 0

By SOC and PT (with incidence �5.0%)
General disorders 46 (30.9), 104 14 (22.2), 20
Fatigue 12 (8.1), 15 4 (6.3), 4
Asthenia 10 (6.7), 13 5 (7.9), 6
Pyrexia 14 (9.4), 36 1 (1.6), 1
Chills 8 (5.4), 13 4 (6.3), 4

Skin and subcutaneous tissue disorders 48 (32.2), 85 11 (17.5), 15
Pruritus 21 (14.1), 28 3 (4.8), 3
Erythema 13 (8.7), 18 4 (6.3), 6
Rash 10 (6.7), 14 1 (1.6), 1

Gastrointestinal disorders 32 (21.5), 58 13 (20.6), 24
Nausea 14 (9.4), 28 4 (6.3), 6
Vomiting 7 (4.7), 8 4 (6.3), 10

Nervous system disorders 27 (18.1), 39 10 (15.9), 41
Headache 12 (8.1), 17 5 (7.9), 5

Musculoskeletal, connective tissue
disorders

19 (12.8), 30 3 (4.8), 18

Respiratory, thoracic, mediastinal
disorders

14 (9.4), 23 6 (9.5), 8

Vascular disorders 12 (8.1), 13 2 (3.2), 3
Eye disorders 10 (6.7), 11 2 (3.2), 2

AE, adverse event; PT, preferred term; SOC, system organ class.
Safety

Overall, 128 patients (85.9%) in the gatipotuzumab group
and 50 patients (79.4%) in the placebo group reported 919
and 355 TEAEs, respectively. Of these, 33 AEs were serious,
all but 1 were unrelated to the study drugs. TEAEs of grade
3 were reported for 19.5% of gatipotuzumab-treated pa-
tients compared with 14.3% of placebo-treated patients
and were most frequently reported as pleural effusion,
abdominal pain, and dyspnea. Incidence of serious adverse
events was slightly lower in the gatipotuzumab-group (9.4%
versus 12.7%) with the majority being unrelated to study
drug. Three patients (1.4%) in the placebo group died from
progressive pleural effusion, death in sleep, and hepatic
failure, which were all not or unlikely to be related to study
drugs. The only serious adverse event reported in more
than two patients were device-related infections in one
(1.6%) placebo-treated and two (1.3%) gatipotuzumab-
treated patients.

TEAEs not classified as IRRs were reported with similar
frequencies in both treatment groups [gatipotuzumab: 117
patients (78.5%) experienced 736 events; placebo: 49 pa-
tients (77.8%) experienced 296 events]. IRRs overall (40.3%
versus 20.6%) and those related to study drug (38.9% versus
19.0%) were reported more frequently in gatipotuzumab-
treated patients, with pruritus (9.4% versus 0.0%), ery-
thema (5.4% versus 0%), rash (6.7% versus 0%), and chills
(4.0% versus 6.3%) being the most common. Most IRRs
were of grade 1 and none reached grade 4 or 5. Only one
grade 3 IRR of severe cough was reported in a gatipotuzu-
mab patient, who recovered without sequelae the same
day.

Study-drug related AEs requiring treatment interruption,
infusion rate reduction, or additional medication were more
common with gatipotuzumab than with placebo, whereas
those leading to study drug discontinuation occurred in
both groups at similar frequencies (Table 3). There were
generally more study drug-related AEs in the gatipotuzumab
group, in particular pyrexia, musculoskeletal, vascular, and
eye disorders, mainly of mild intensity, and all patients
recovered. Drug-related AEs were also more severe, with
those of grade 3 (vomiting, cough, hypocalcemia, neu-
tropenia, and leukopenia) reported in five (3.4%)
gatipotuzumab-treated patients only.

Clinically significant changes in safety laboratory, vital
signs, or electrocardiogram readings were not reported in
any of the groups.
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DISCUSSION

In the current trial, we evaluated another drug target and a
new mechanism of action, that is, the activation of the
immune system to induce ADCC against TA-MUC1-
expressing tumor cells. The MUC1 target had already been
employed in an earlier phase III trial in which local radio-
therapy with a single intraperitoneal dose of 25 mg of a
yttrium-90-labeled murine HMFG1 monoclonal antibody
(90Y-muHMFG1) in addition to standard treatment was
tested versus standard treatment alone.16 Although the
study failed to demonstrate a PFS or OS benefit of the add-
on treatment, it significantly increased anti-MUC1 IgG
serum levels, which beyond a certain threshold were
associated with prolonged PFS and OS.17 Accordingly,
immunotherapy against MUC1 was hypothesized to be a
treatment approach that warrants further investigation in
ovarian cancer patients. In line with this, in the ovarian
cancer subgroup of the first-in-human study of gatipotuzu-
mab, 1 patient achieved a CR and 7/20 (35%) patients had
SD as best response.

However, based on the results of our placebo-controlled
study, single-agent gatipotuzumab did not confirm a benefit
by RECIST response and was not effective in prolonging PFS
as switch maintenance therapy of patients with recurrent
serous epithelial ovarian, fallopian tube, or high-grade
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primary peritoneal carcinoma. Furthermore, no immune-
related responses were observed using IrRECIST. No
advantage for gatipotuzumab over placebo was seen in any
secondary efficacy endpoints or in any patient subgroup,
including those with FcgR polymorphisms expected to
benefit the most from an agent potentiating ADCC. Our
study did not reveal new safety signals and confirmed good
tolerability, safety, and PK profile already demonstrated in
the first-in-human study.15 It also provided PK at steady
state which was reached after cycle 4 and still supports the
q3w dosing schedule. It is possible that the single-agent use
in a maintenance setting was not the most suitable for
showing activity, as most antibodies used today against
solid tumors are rarely given as monotherapy. Thus, glyco-
engineered antibodies combined with chemotherapies or
immunotherapies may have a synergistic effect at least in a
subgroup of patients identified by specific markers.
Conversely, it is also possible that the potentiated ADCC
observed in vitro with glyco-engineered antibodies in gen-
eral, and more specifically with gatipotuzumab will not
translate into clinically meaningful survival improvements
when used in more complex clinical conditions.18

In conclusion, while gatipotuzumab alone proved not to
be an efficacious maintenance therapy of recurrent ovarian
cancer, its high specificity may still be beneficial in combi-
nation with other treatment options and these are currently
being explored in further clinical studies. A recently
completed phase I study combining gatipotuzumab and
anti-EGFR antibodies has shown promising preliminary ac-
tivity.19 Moreover, its tumor targeting capabilities may most
efficiently be combined with the cancer-killing abilities of
cytotoxic drugs giving rise to the development of an
antibodyedrug conjugate allowing for the discrimination
between tumor and healthy tissue and for sparing the latter.
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