Med Oncol (2014) 31:308
DOI 10.1007/s12032-014-0308-x

ORIGINAL PAPER

Re-challenge with catumaxomab in patients with malignant
ascites: results from the SECIMAS study

Klaus Pietzner - Ignace Vergote - Armando Santoro *

Radoslav Chekerov - Frederik Marmé - Per Rosenberg -
Holger Martinius - Hilke Friccius-Quecke - Jalid Sehouli

Received: 21 May 2014/ Accepted: 28 October 2014/ Published online: 4 November 2014

© Springer Science+Business Media New York 2014

Abstract Malignant ascites is a common phenomenon in
cancer patients. It poses a great challenge to the clinician,
because of limited treatment options and strong impairment
of the quality of life of the often palliative patients. The
SECIMAS study investigated the feasibility of a re-chal-
lenge with four catumaxomab intraperitoneal infusions in
patients who had already received a first cycle of four
infusions in the phase III CASIMAS study, which com-
pared catumaxomab with and without prednisolone pre-
medication. The primary endpoint was the proportion of
patients who received at least three catumaxomab infu-
sions. Secondary endpoints included a composite safety
score (CSS) summarising the worst grades for the main
catumaxomab-related adverse events (pyrexia, nausea,
vomiting and abdominal pain), safety, efficacy and the

Novelty and impact of the work Due to its murine nature,
catumaxomab is highly immunogenic and induces anti-drug
antibodies (ADAs). However, its safety and efficacy may not be
compromised by ADAs. This study shows that compliance with a
second cycle is high and that the presence of ADAs did not affect
either the safety or efficacy of catumaxomab. A re-challenge seems to
be safe and feasible for selected patients with recurrent malignant
ascites due to carcinoma after a first cycle of catumaxomab.
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occurrence of anti-drug antibodies (ADAs). Eight of nine
screened patients received a second catumaxomab cycle.
Compliance with a catumaxomab re-challenge was high:
all eight patients (100 %) received all four infusions. The
median CSS was 3.0 versus 3.4 in CASIMAS. The toler-
ability profile of the second catumaxomab cycle was
comparable to that of the first cycle. Median puncture-free
survival (48 days) and overall survival (407 days) were
longer than in CASIMAS (35 and 103 days, respectively),
although median time to next puncture was shorter (60 vs.
97 days). Of six patients sampled, all were ADA positive at
screening and remained ADA positive until the end of the
study. The presence of ADAs did not affect catumax-
omab’s safety or efficacy. The CSS and tolerability profile
for catumaxomab in SECIMAS were comparable to those
in CASIMAS. The majority of patients benefitted from a
second cycle of catumaxomab. A re-challenge seems to be
feasible and safe for selected patients with recurrent
malignant ascites due to carcinoma after a first cycle of
catumaxomab.
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Abbreviations
ADA Anti-drug antibody

CTCAE Common terminology criteria for adverse
events

EpCAM Epithelial cell adhesion molecule

(ON Overall survival

PuFS Puncture-free survival

TTPu Time to next puncture

VAS Visual analogue scale

Introduction

Malignant ascites due to peritoneal carcinomatosis is a
common complication of several cancers, including ovar-
ian and gastrointestinal [1-4], and poses a great challenge
to the clinician. It is usually associated with advanced
disease and a poor prognosis, with median overall survival
(OS) of approximately 3-9 months [1, 5-7]. Common
symptoms, such as fatigue, dyspnoea and abdominal pain,
bloating and swelling [1, 8], result in considerable dis-
comfort and poor quality of life (QoL) [1, 4, 9, 10]. Cur-
rently, only limited guidelines for the treatment of
malignant ascites are available [10] and the majority of
treatment approaches, such as paracentesis, intraperitoneal
chemotherapy, diuretics and shunt systems [10, 11], have
only short-term effects or no effects. There is thus a need
for more effective therapies.

The trifunctional monoclonal antibody catumaxomab
[anti-epithelial cell adhesion molecule (EpCAM) x anti-
CD3; Removab®, Fresenius Biotech GmbH, Munich, Ger-
many] was approved by the European Medicines Agency in
April 2009 for the intraperitoneal treatment of malignant
ascites in patients with EpCAM-positive carcinomas where
standard therapy is not available or no longer feasible [12].
EpCAM provides a good target for antibody therapy as it is
overexpressed by most (87-100 %) epithelial cancers (e.g.
ovarian, gastric and colorectal) [13—16], and EpCAM-posi-
tive tumour cells are found in the majority (70-100 %) of
malignant effusions [17, 18]. Catumaxomab has two differ-
ent antigen-binding sites that bind to epithelial tumour cells
via EpCAM and to T cells via CD3 [19, 20] and an intact Fc
domain that binds to type I, Ila and III Fcy-receptor-positive
accessory cells, e.g. natural killer cells, macrophages [21]. Its
anti-tumour activity results from T cell-mediated lysis,
antibody-dependent cell-mediated cytotoxicity and phago-
cytosis [21-23].

Catumaxomab has demonstrated efficacy in the treat-
ment of patients with recurrent malignant ascites due to a
number of epithelial cancers in a pivotal phase II/III study
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[24] and in a second phase IIIb study (CASIMAS) [25]. In
the pivotal study, catumaxomab was associated with sig-
nificantly longer puncture-free survival (PuFS) and time to
next puncture (TTPu). It statistically significantly improved
ascites-related symptoms compared with paracentesis alone
[24]. The safety profile was acceptable and reflected its
mode of action [24]. The safety and efficacy of catumax-
omab were confirmed in the second phase IIIb study
(CASIMAS), which compared catumaxomab with and
without prednisolone premedication [25].

Due to its murine nature, catumaxomab is highly
immunogenic and is known to induce anti-drug anti-
bodies (ADAs) [26, 27]. However, the safety and effi-
cacy of catumaxomab may not be compromised by the
occurrence of ADAs [26, 27]. In the pivotal study,
catumaxomab had a similar safety and efficacy profile in
the seven patients who were ADA positive prior to the
fourth infusion as in the ADA-negative patients [24, 26].
A single case report showed that a second cycle of
catumaxomab was effective despite the presence of
ADAs and had acceptable tolerability [27]. The aim of
the SECIMAS study was to investigate the feasibility of
a re-challenge with four intraperitoneal infusions of
catumaxomab in patients who had already been treated
with a first complete cycle of four intraperitoneal infu-
sions in the CASIMAS study.

Patients and methods
Patients

Male or female patients aged >18 years could be included
in the study if they had a Karnofsky index >60 %, body
mass index (BMI) 17-40 kg/mz, malignant ascites requir-
ing a first therapeutic ascites puncture >60 days following
the last catumaxomab intraperitoneal infusion in the CA-
SIMAS study and for whom standard therapy was not
available or no longer feasible. Exclusion criteria included:
documented acute or chronic infection; concomitant treat-
ment with investigational products other than catumax-
omab, anti-cancer therapy, chemotherapy or radiotherapy;
previous treatment with entirely murine monoclonal anti-
bodies other than catumaxomab; known or suspected
hypersensitivity to catumaxomab or similar antibodies;
inadequate respiratory, renal (creatinine > 1.5 X upper
limit of normal (ULN) or glomerular filtration rate <75 %
of lower limit of normal) or hepatic (aspartate amino-
transferase (AST), alanine aminotransferase (ALT) > 5 x
ULN;  bilirubin > 1.5 x ULN) function; platelets
<80,000 cells/mm3; absolute neutrophil count <1,500
cells/mm® and albumin <3 g/dL or total protein <6 g/dL.
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Study design

This was a single-arm, open-label phase I/II study to
investigate the feasibility and safety of a second cycle of
catumaxomab in patients with malignant ascites due to
carcinoma requiring their first therapeutic puncture after
treatment with catumaxomab in the CASIMAS study. Up
to 30 evaluable patients from both arms of the CASIMAS
were planned to be enrolled. As in the first cycle of treat-
ment in the CASIMAS study, patients received four, 3-h,
constant rate, intraperitoneal infusions of catumaxomab via
an indwelling intraperitoneal catheter at a dose of 10, 20,
50 and 150 pg on days 0, 3, 7 and 10, respectively. Para-
cetamol 1,000 mg i.v. was given 30 min before each
infusion to prevent pyrexia and pain. In addition, to enable
optimal distribution of catumaxomab in the peritoneal
cavity, 500 mL of 0.9 % sodium chloride solution was
administered intraperitoneally before each infusion. The
study consisted of a 3-day screening period, an 11-day
treatment phase, which could be extended to a maximum of
20 days, and two follow-up visits. Study visits were
screening (visit 1): within <3 days before the first catu-
maxomab infusion; treatment visits (2—-5): on each infusion
day; follow-up (visit 6): 8 days (&2 days) after the last
dose of catumaxomab; and end of study (visit 7): 28 days
(£4 days) after the last dose of catumaxomab. After the
end-of-study visit, post-study follow-up assessments were
conducted by telephone every 2 months until either death
or 6 months after the last patient started catumaxomab
treatment, whichever occurred first.

The study was conducted according to the principles of
the International Conference on Harmonization Guideline
for Good Clinical Practice, the Declaration of Helsinki and
local legal and regulatory requirements. The study protocol
and other appropriate documents were approved by the
relevant independent ethics committees and regulatory
authorities. Patients provided written informed consent
prior to study entry.

Endpoints

The primary endpoint was the proportion of patients who
were able to receive a second cycle of at least three
intraperitoneal infusions of catumaxomab. The main sec-
ondary endpoint was a composite safety score, consisting
of a score calculated from the incidence and intensity of the
most frequent catumaxomab-related adverse events (Med-
ical Dictionary for Regulatory Activities preferred terms
pyrexia, nausea, vomiting and abdominal pain) occurring
between the first infusion and 28 days after the last infu-
sion. Adverse events were graded using the Common
Terminology Criteria for Adverse Events (CTCAE) v3.0.
The worst grade for each of the four adverse events was

added together for each patient to obtain the composite
safety score. A higher score indicates a higher and/or more
severe occurrence of these catumaxomab-related adverse
events (possible score range 0-20). In addition, patient
intra-individual comparisons were made by comparing the
score after the first cycle in the CASIMAS study with the
score after the second cycle. The intra-individual differ-
ence between the composite safety scores after the second
cycle and first cycle in the CASIMAS study were calcu-
lated and analysed descriptively. Other secondary end-
points were safety, efficacy (PuFS, TTPu, number of
ascites punctures and OS), the development of ADAs,
quality of life (QoL) assessed with the EQ-5D-3L ques-
tionnaire and visual analogue scale (VAS) [28] and ascites-
related symptoms assessed with the Functional Assessment
of Chronic Illness Therapy Ascites Index (FACIT-AI) [29].
PuFS was defined as the time from the day of catheter
removal to the first need for therapeutic ascites puncture or
death, whichever occurred first. TTPu was defined as the
time from the day of catheter removal to the first need for
therapeutic ascites puncture. OS was defined as the time
from randomization in the CASIMAS study until death of
the patient in the SECIMAS study. The number of ascites
punctures was measured from the day of catheter removal
until death or 6 months after the last patient started treat-
ment, whichever occurred first. Study results were com-
pared with those from the CASIMAS study.

Statistics

Statistical analyses were performed with the SAS software
package version 9.1 or higher at an alpha level of 0.05. All
statistical tests were two sided. The analyses were of an
exploratory nature with no adjustments being made for
multiplicity. There was no confirmative hypothesis testing.
No sample size calculation was performed as it was not
necessary for exploratory studies. Results were analysed
descriptively.

Results
Patients

Nine female patients who completed treatment in the
CASIMAS study met the inclusion criteria and were
screened for enrolment in the SECIMAS study. Of these
patients, eight were re-challenged with catumaxomab and
were included in the analysis. In the CASIMAS study, four
of these patients had received catumaxomab plus prednis-
olone and the other four patients had received catumax-
omab alone. Patient characteristics are shown in Table 1.
As in the CASIMAS study, ovarian cancer was the most
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Table 1 Patient characteristics in SECIMAS compared with Table 2 Composite safety score in SECIMAS compared with
CASIMAS CASIMAS
SECIMAS CASIMAS SECIMAS CASIMAS
(n=28) (n =219) (n=28) (n = 107)*
Median age (range) (years) 59 (51-92) 62 (23-92) Mean score (SD)
Male/female, n (%) 0 (0)/8 (100) 37 (17)/182 (83) Cycle 1 in CASIMAS 3.4 (2.39) 3.8 (237)
Median BMI (range) 24 (20-29) 23 (17-39) Cycle 2 in SECIMAS 3.0 (2.98) NA
2
(kg/m”) Mean difference in score from cycle 1 to  —0.4 (3.07) NA
Karnofsky index, n (%) cycle 2
100 nis 0 17.(7.8) NA not applicable, SD standard deviation
90 6 (75) 46 (21.0) # Patients who received catumaxomab alone
80 1 (12.5) 73 (33.3)
70 e SEEn Table 3 Ad in SECIMAS d with CASIMAS
60 nis 0 31 (142) able verse events in compared wit]
Primary tumour, n (%) SECIMAS (n = 8) CASIMAS
Ovarian 5 (62.5) 109 (49.7) (n =107)
Breast 2 (25) 26 (11.8) No. of No. of No. of No. of
Other 1 (12.5)° 33 (15.2) patients events  patients events
. . (%) (%)
Gastric nis 0 18 (8.3)
Colon nis 0 11 (5.0) Any adverse events 8 (100) 84 106 (99) 1,399
Pancreas nis 0 11 (5.0) Catumaxomab-related 8 (100) 68 98 (92) 808
Endometrial nis 0 9 4.1) adverse events
Lung nis 0 2 (0.9) Adverse events grade >3 2 (25) 10 75 (70) 216
- Catumaxomab-related 2 (25) 6 51 (48) 97
BMI body mass index adverse events grade
# Urachal cancer >3
Serious adverse events 3 (38) 59 (55) 109
common tumour type. Compared with the overall popula- Catumaxomab-related 1(13) 36 (34) 55
tion in the CASIMAS study, most patients in the SECI- serious adverse events
MAS study had a higher Karnofsky index at screening,  Adverse events leading 0 (0) 0 16 (15) 28
indicating a highly selected patient population. All patients to discontinuation
had undergone primary debulking surgery. Seven patients =~ Adverse events leading 1 (13) 1 10 (9) 10
(87.5 %) had received chemotherapy (five who had to df_:ath
received carboplatin and paclitaxel); two patients (25.0 %) Cyt‘)k“tle'release'related 3 (63) 21 94 (88) 280
symptoms

had received radiotherapy; and three patients (37.5 %) had
received hormone therapy prior to catumaxomab treatment.

Primary endpoint

All eight patients received at least three catumaxomab
infusions; thus, the proportion of patients who met the
primary endpoint was 100 %. In addition, all eight patients
(100 %) received all four infusions compared with 76 % of
patients in the CASIMAS study.

Secondary endpoints

The mean composite safety score was 3.0, comparable to
that (3.4) for the first cycle of catumaxomab the SECIMAS
patients received in the CASIMAS study and to that (3.8)
for the 107 patients who received catumaxomab alone in
the CASIMAS study (Table 2). All eight patients experi-
enced a total of 84 adverse events and a total of 68
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 Patients who received catumaxomab alone. Adverse events were
defined according to standard common terminology criteria (CTC)
guidelines and ranked by severity based on CTC catalogue from grade
1-5. Severe adverse events were always rated as adverse events. But
adverse events were only reported and documented as severe adverse
events when >CTC grade 3

catumaxomab-related adverse events (Table 3). The most
common adverse events were fatigue (six patients; 75 %),
nausea (four patients; 50 %), abdominal pain (four
patients; 50 %) and pyrexia (three patients; 37.5 %). The
majority of the most frequently reported adverse events
resolved within 7 days. The most common catumaxomab-
related adverse events were fatigue (five patients; 62.5 %),
nausea (four patients; 50.0 %), abdominal pain (three
patients; 37.5 %) and pyrexia (three patients; 37.5 %).
Nine serious adverse events were reported in three patients
(38 %), being abdominal discomfort (one patient; 12.5 %),
ascites (one patient; 12.5 %), general physical health



Med Oncol (2014) 31:308

Page 5 of 8 308

Table 4 Efficacy parameters in SECIMAS compared with Table 5 Efficacy parameters for individual patients in SECIMAS
CASIMAS compared with CASIMAS
SECIMAS CASIMAS CASIMAS Patient CASIMAS SECIMAS SECIMAS
(n=28) (n = 219) (n = 64) number  PuFS = TTPu® (days)  PuFS (days)  TTPu (days)
Puncture-free survival 60 35 35
Patients with 8 187 NA 61 34 34
events, n 3 65 181 No puncture
Median, days 48 (28-181) 35 (26-59) before death
95 % CI) 4 97 65 No puncture
Time to next puncture before death
Patients with 4 102 NA 5 153 10 No puncture
events, n before death
Median, days 60 (34-NA) 97 (67-155) 167 28 28
(95 % C 223 233 No puncture
Overall survival before death
Patients with 6 174 51 8 556 60 60
events, n

Median, days 407 (281-480) 103 (82-133) 201 (169-241)

(95 % CI)

CI confidence interval, NA not analysed

4 Patients who received all four catumaxomab infusions and were not
punctured for >60 days but were not enrolled in the SECIMAS trial

deterioration (one patient; 12.5 %) and nausea (two
patients; 25 %), vomiting (two patients; 25 %) and subi-
leus (two patients; 25 %), respectively. No hypersensitivity
or allergic reactions were observed after catumaxomab
administration, and no patients discontinued the study due
to an adverse event. One patient experienced a fatal
adverse event (general physical health deterioration),
which was not considered to be related to catumaxomab,
and died on day 29, 17 days after the last catumaxomab
infusion. Compared with patients who received catumax-
omab alone in the CASIMAS study, there was a similar
incidence of adverse events and catumaxomab-related
adverse events and a lower incidence of grade >3 and
serious adverse events (overall and catumaxomab related),
cytokine-release-related symptoms and adverse events
leading to discontinuation.

Liver function tests showed transient increases in AST,
ALT, gamma-glutamyltransferase and alkaline phospha-
tase. In the majority of cases, these changes were without
clinical signs and symptoms and were generally fully
reversible. The median white blood cell count and neu-
trophil count remained within normal limits. There was a
transient decrease in the peripheral lymphocyte count
during treatment, but this returned to normal at follow-up.

In terms of efficacy (Table 4), median PuFS (48 days)
and median OS (407 days) were longer than in the CA-
SIMAS study for the overall population (35 and 103 days,
respectively), although median TTPu (60 days) was shorter
than in CASIMAS study (97 days). OS after the second
cycle of catumaxomab was also longer than in a

* For CASIMAS patients who were enrolled into SECIMAS, the
relevant event for PuFS was puncture; therefore, PuFS and TTPu are
identical for these patients

PuFS puncture-free survival, 7TPu time to next puncture

comparable subpopulation of 64 patients from the CASI-
MAS study (201 days) who had received all four catu-
maxomab infusions in the first treatment cycle and had not
received a therapeutic ascites puncture for >60 days but
were not enrolled in SECIMAS. A comparison of PuFS and
TTPu between SECIMAS and CASIMAS for individual
patients is shown in Table 5. After the second catumax-
omab cycle in SECIMAS, TTPu was still >4 weeks in four
of eight patients (50.0 %) and the other four patients
(50.0 %) did not require a further therapeutic puncture
before death (Table 5). The median number of ascites
punctures per patient was 0.5 (range 0-13; mean =+ stan-
dard deviation 2.3 £ 4.46) compared with 0 in CASIMAS
(range 0-24; mean 2.4 &+ 6.12; n = 211).

Ascites and plasma samples for determination of ADA
concentrations were obtained from six patients (75.0 %).
All six patients were ADA positive in ascites and plasma at
screening and remained ADA positive until the end of the
study. In both ascites and plasma, the formation of ADAs
occurred in a similar pattern, but ADA concentrations were
consistently higher in plasma compared with ascites.
Individual plasma ADA concentrations started to increase
between the third and fourth catumaxomab infusion and
increased further during follow-up until day 28 after the
last infusion. Individual ADAs concentrations over time
were higher in plasma (range 0.002—-101.41 mg/mL) than
in ascites (range 0.001-0.77 mg/mL). During the treatment
period, the highest ADA concentrations occurred at the end
of the treatment period in ascites (range 0.007-0.77 mg/
mL) and plasma (range 0.576-27.44 mg/mL). In the CA-
SIMAS study, all patients were ADA negative at screening;
plasma was ADA positive in up to 15 % of patients during
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the treatment phase; and at days 8 and 28 follow-up visits,
100 % of the evaluated samples were ADA positive. In
ascites, up to 2 % of the evaluated samples were ADA
positive during treatment and 67 % were ADA positive at
the puncture visit. In general, median ADA concentrations
in ascites and plasma were higher during the second cycle
of catumaxomab in SECIMAS (range 0.008-11.67 mg/mL
and 0.029-0.247 mg/mL, respectively) compared with the
first cycle in CASIMAS (range 0-0 mg/mL and
0-0.00003 mg/mL, respectively).

QoL showed little change during the study. The EQ-5D-
3L questionnaire results showed that the proportion of
patients with no problems remained unchanged for two
dimensions (usual activities and anxiety/depression) and
decreased for the remaining dimensions (mobility, self-care
and pain/discomfort) during the treatment phase (from
screening to day 10). In the follow-up period from day 8 to
day 28, the proportion of patients with no problems
remained stable for two dimensions (usual activities and
mobility), increased for two dimensions (self-care and
anxiety/depression) and decreased for one dimension (pain/
discomfort). In general, the mean (£SD) EQ-5D-3L VAS
score  remained unchanged between  screening
(61.2 £ 18.54), the end of treatment (63.0 £ 15.33) and
follow-up day 28 (60.8 £ 18.55). Ascites symptoms were
also relatively stable during the study: the median FACIT-
Al scores for individual ascites-related symptoms from
screening to follow-up day 28 showed little change over
time. In addition, the FACIT-AI total score, which sum-
marises all 13 symptoms, remained generally unchanged
between screening (mean 30.80 £ 3.271; median 32.0,
range 27.0-35.0) and follow-up day 28 (mean
31.35 &+ 3.591; median 31.5, range 27.1-37.0).

Discussion

The SECIMAS study investigated the safety and feasibility
of a re-challenge with four intraperitoneal catumaxomab
infusions for patients who benefitted from a first catu-
maxomab treatment cycle in the CASIMAS study but still
presented with recurrent ascites. There were two major
points to consider when administering a second catumax-
omab treatment cycle due to the immunogenicity of the
antibody and the anticipated high ADA response. Firstly,
there might be a risk of allergic reactions due to prior
exposure to catumaxomab. Secondly, efficacy might be
impaired due to ADA-mediated neutralisation of catu-
maxomab before binding to the tumour cells could occur.

Generally, it has to be noted that the patients enrolled in
the SECIMAS study and were able to receive a second
cycle of catumaxomab were highly selected patients from
the CASIMAS study. They needed to have a puncture-free
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interval of at least 60 days after having received a full
catumaxomab cycle in the CASIMAS study and still had to
be in a good general health condition despite their already
advanced stage of disease after the first treatment cycle.
This kind of selection was in indeed confirmed by the fact
that only 8 patients could be included in the SECIMAS.

The results of this study show that compliance with a
second cycle of catumaxomab was very high: all eight
patients received all four infusions, so the primary endpoint
(the proportion of patients who were able to receive a
second cycle of at least three intraperitoneal catumaxomab
infusions) was 100 %. In the CASIMAS study, 76 % of
patients received all four catumaxomab infusions, while in
the pivotal phase III study, the proportion was 83 %.

The mean composite safety score was 3.0, which is com-
parable to that (3.4) for the first cycle of catumaxomab, the
patients received in the CASIMAS study and to that (3.8) for
patients who received catumaxomab alone in the CASIMAS
study. This small difference in the composite safety score
could lead to the interpretation that a second cycle of catu-
maxomab does not show cumulative side effects. This would
be in concordance with the clinical experience and study data
that do not show cumulative effects in the first cycle. This is
even though one cycle consists of four repetitive doses. The
side effects of the second cycle of catumaxomab were com-
parable to other treatments in the selected patient population,
generally in line with the well-known safety profile of the drug
and similar to that of the first treatment cycle in the CASIMAS
study [25]. The main catumaxomab-related adverse events
were fatigue, nausea, abdominal pain and pyrexia. Although
all six patients who were sampled were ADA positive in
ascites and plasma at screening and remained ADA positive
until the end of the study, the presence of ADAs did not affect
the safety of catumaxomab and no hypersensitivity reactions
or type I allergic reactions were noted, despite the high
immunogenicity of the drug.

In addition, the efficacy of catumaxomab did not appear
to be impaired by the presence of ADAs. The efficacy
results show that patients can benefit from a second cycle
of catumaxomab despite having advanced disease. Despite
the fact that our results could be subject to selection bias, it
was noted that median PuFS (48 days) and median OS
(407 days) were longer than in the CASIMAS study (35
and 103 days, respectively). Median TTPu was still longer
than 4 weeks, which is clinically relevant in this patient
population with advanced disease. The median number of
ascites punctures per patient (0.5; range 0—13) was similar
to that in the CASIMAS study (0; range 0-24), and 50 % of
the patients did not require a further therapeutic puncture
before death, indicating a comparable clinical benefit for
the second cycle of catumaxomab.

The development of ADAs after the administration of
murine antibodies is well known, and their presence has not
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been associated with any major safety issues [31-33].
ADAs may in fact be associated with positive humoral
effects and prolonged survival [33-35]. In a post hoc
analysis of the pivotal phase II/IIl study in patients with
malignant ascites, there was a strong correlation between
the humoral response to catumaxomab and clinical out-
come: patients who developed ADAs had a significant
improvement in clinical outcome in terms of PuFS, TTPu
and OS compared with ADA-negative patients in the
overall population and in the ovarian, non-ovarian and
gastric cancer subpopulations.

QoL, assessed with the EQ-5D-3L questionnaire and
visual analogue scale, remained relatively unchanged
throughout the study and reflect the patients’ advanced
stage of disease. In addition, the FACIT-AI scores showed
that patients’ ascites symptoms remained fairly stable
during treatment and follow-up.

The results of this study confirm the previous clinical
experience in one patient who was treated with a second
cycle of catumaxomab [27]. This case study showed that
despite elevated ADA concentrations, a second catumax-
omab cycle was still effective providing relief from ascites-
related symptoms and prolonged PuFS [27]. This preserved
efficacy was also reflected in the efficient elimination of
tumour cells and a rapidly increasing number of CD45+
immune cells in the peritoneal compartment [27]. It may be
that the efficacy of a second cycle of catumaxomab is due
to an immunological booster effect. This might be indi-
cated by the finding that humoral immune responses
against human epidermal growth factor receptor 2 (HER2)
(anti-HER2 immunoglobulin G) were detected in two
patients who received a second treatment cycle after
recurring malignant ascites [30].

In conclusion, compliance with a second cycle of catu-
maxomab was very high; the composite safety score and
tolerability profile for catumaxomab in SECIMAS were
comparable to those in CASIMAS. The presence of ADAs
did not seem to affect either the safety or efficacy of
catumaxomab. The majority of patients benefitted from a
second cycle of catumaxomab despite further disease pro-
gression. A re-challenge seems to be safe and feasible for
selected patients with recurrent malignant ascites due to
carcinoma after a first cycle of catumaxomab.

Limitations

This study reports the first experience of a re-challenge
with a second cycle of catumaxomab under controlled
study conditions. Even though we think that this first report
consists of valuable data, it has to be stated that our study is
subject to certain limitations. Obviously, we can only draw
conclusions on the effect of a second cycle of catumax-
omab in female patients, since no male participants have

been included in this study. Also this first experience is
limited to patients with ovarian, breast and urachal cancer;
no conclusions can be drawn regarding other entities. Also
the small number of patients poses the treat of selection
bias and limits the evidence level of our data. Nevertheless,
we feel that these first results are encouraging to warrant
future research with a greater number of patients.
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