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Zusammenfassung
Hintergrund: Die Peritoealkarzinose (PC) ist eine häufige, 
schwerwiegende Folge von gastrointestinalen (GI) Tumo-
ren, für die derzeit keine wirkungsvolle Standardtherapie 
existiert. Dieser Beitrag beschreibt die Verträglichkeit und 
Maximaldosis (MTD) des trifunktionalen Antikörpers Catu-
maxomab bei Patienten mit PC. Methoden: In dieser offe-
nen Phase-I/II-Studie erhielten Patienten mit EpCAM (epithe-
liales Zell-Adhäsionsmolekül)-positiver PC aufgrund eines 
GI-Tumors 4 sequenzielle Infusionen Catumaxomab intra-
peritoneal: Tag 0: 10 mg; Tag 3: 10 oder 20 mg; Tag 7: 30, 50 
oder 100 mg; Tag 10: 50, 100 oder 200 mg. Die Dosissteige-
rung richtete sich nach den dosislimitierenden Toxizitäten. 
Ergebnisse: Die MTD wurde bei 10, 20, 50 und 200 mg ent-
sprechend an den Tagen 0, 3, 7 und 10 bestimmt. Catuma-
xomab zeigte ein akzeptables Sicherheitsprofil: Die meisten 
behandlungsbedingten Nebenwirkungen (bei Erreichen der 
MTD) waren Fieber, Übelkeit und abdominale Schmerzen. 
11 von 17 auswertbaren Patienten waren zum Zeitpunkt der 
finalen Auswertung progressionsfrei: 1 Patient hatte eine 
komplette, 3 eine partielle Remission. Das mediane Gesamt-
überleben seit PC-Diagnosestellung lag bei 502 Tagen bei 
Patienten mit Catumaxomab-Therapie. Schlussfolgerungen: 
Die intraperitoneale Catumaxomab-Therapie ist eine viel-
versprechende Therapieoption bei PC aufgrund von GI- 
Tumoren.
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Summary
Background: Peritoneal carcinomatosis (PC) is common in 
gastrointestinal (GI) cancer and there is no effective stan-
dard treatment. We investigated the tolerability and maxi-
mum tolerated dose (MTD) of the trifunctional antibody 
catumaxomab in patients with PC. Methods: In this open-
label, phase I/II clinical trial, patients with epithelial cell  
adhesion molecule (EpCAM)-positive PC from GI cancer re-
ceived 4 sequential intraperitoneal catumaxomab infusions: 
day 0: 10 mg; day 3: 10 or 20 mg; day 7: 30, 50, or 100 mg; and 
day 10: 50, 100, or 200 mg. Dose escalation was guided by 
dose-limiting toxicities. Results: The MTD was 10, 20, 50, 
and 200 mg on days 0, 3, 7, and 10, respectively. Catumax-
omab had an acceptable safety profile: Most common treat-
ment-related adverse events (at the MTD) were fever, vom-
iting, and abdominal pain. At final examination, 11/17 evalu-
able patients (65%) were progression free: 1 patient had a 
complete and 3 a partial response. Median overall survival 
from the time of diagnosis of PC was 502 days. Conclusions: 
Intraperitoneal catumaxomab is a promising option for the 
treatment of PC from GI cancer.

http://dx.doi.org/10.1159%2F000324667
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Introduction

Peritoneal carcinomatosis (PC) is a common event in patients 
with gastrointestinal (GI) cancer and is associated with poor 
survival and deteriorating quality of life [1–3]. Systemic 
chemotherapy has shown minimal efficacy [4, 5]. Only 
selected patients with small-volume PC benefit from peri-
tonectomy plus intraoperative intraperitoneal chemotherapy 
[6, 7]. Currently, there is no effective treatment for the major-
ity of patients with advanced PC.

Catumaxomab (anti-EpCAM × anti-CD3) (Removab®, 
Fresenius Biotech GmbH, Munich, Germany) is a trifunc-
tional antibody that binds the epithelial cell adhesion mole-
cule (EpCAM) on tumor cells and CD3 on T lymphocytes. �
Its intact Fc region, which is composed of 2 potent immuno-
globulin (Ig) isotypes (mouse IgG2a and rat IgG2b), binds to 
type I and III Fcg receptors on accessory cells, including 
monocytes, macrophages, and dendritic cells [8, 9]. These 
specificities induce effective tumor cell killing [10, 11], which 
was recently demonstrated in patients with malignant ascites 
[12–14].

EpCAM is overexpressed in tumor cells of more than 90% 
of patients with GI cancer [15]. Although EpCAM is ex-
pressed on normal epithelial tissues, it is specific for tumor 
cells in the peritoneal cavity because peritoneal cells are of 
mesothelial origin and therefore do not express EpCAM. In 
addition, T lymphocytes and accessory cells are present in the 
peritoneal cavity [16]. Thus, intraperitoneal administration of 
catumaxomab provides the advantage of targeted immuno-
therapy for peritoneal tumor cells. Based on this rationale and 
the convincing results in patients with malignant ascites [12, 
13], this study investigated the effects of intraperitoneal catu-
maxomab therapy in patients with non-ascites-accumulating 
and non-resectable PC from colon, gastric, or pancreatic 
cancer.

Patients and Methods

Patients
Patients aged ≥ 18 years with an immunohistochemical diagnosis of 
EpCAM-positive PC from gastric, colorectal, or pancreatic cancer and 
with a Karnofsky performance status (KPS) ≥ 60% were eligible. Exclu-
sion criteria were: prior exposure to mouse monoclonal antibodies or 
treatment with any investigational drug within the previous 30 days; inad-
equate organ, immunologic, or endocrine function; uncontrolled acute or 
chronic infection; chronic steroid therapy; history of severe allergic reac-
tion and ascites > 1000 ml within the previous 30 days. Written informed 
consent was obtained from all patients. The protocol was approved by 
independent ethics committees and the study was conducted according to 
the Declaration of Helsinki and Good Clinical Practice guidelines.

Study Design
This was an open-label, multicenter, three-part, phase I/II clinical trial to 
evaluate tolerability and safety, to determine the maximal tolerated dose 
(MTD) and to obtain preliminary evidence of clinical efficacy for intra-
peritoneal treatment with catumaxomab in patients with PC. To confirm 

EpCAM-positive PC, a tumor sample was collected during laparoscopy 
or laparotomy 7 days before treatment and analyzed histochemically. �
A port system was implanted to ensure safe infusions into the peritoneal 
cavity. Homogenous distribution was controlled by computed tomogra-
phy (CT) scans after intraperitoneal administration of 2000 ml of �
balanced electrolyte solution with contrast medium.

Catumaxomab was manufactured by TRION Pharma, Munich, �
Germany/Fresenius Biotech, Munich, Germany. In part 1 of the study, 
patients received 4 6-h intraperitoneal infusions of catumaxomab to-
gether with 1000 ml electrolyte solution, to ensure homogeneous distribu-
tion. A delay of up to 4 days for each infusion was allowed. Premedica-
tion consisted of oral acetaminophen (1000 mg). The dose levels for the 
infusions were composed according to a dynamic escalation schedule �
as follows – day 0: 10 mg; day 3: 10 or 20 mg; day 7: 30, 50, or 100 mg; and 
day 10: 50, 100, or 200 mg, which was based on former studies [12, 17]. 
Dose escalation was guided by the occurrence of dose-limiting toxicities 
(DLTs): The MTD was determined separately for the first, second, third, 
and fourth infusion. If none of 3 patients experienced DLTs, the next 
dose level for the first, second, third, and fourth infusion was imple-
mented. If one of 3 patients experienced DLTs, a further 3 patients were 
investigated at that dose level. If none of the additional 3 patients experi-
enced DLTs, subsequent patients received the next highest dose sched-
ule. If 2 or more of 2–6 patients experienced DLTs, the dose-steering 
board (DSB) defined the MTD. In part 2 of the study, the protocol was 
amended in order to investigate a shorter administration period of 3 h at 
the MTD in another 6 patients. In part 3, patients received 3-h intraperi-
toneal infusions of catumaxomab at doses higher than the MTD together 
with dexamethasone 10 mg.

Assessments
Toxicity and vital signs were assessed daily. Human anti-mouse antibody 
(HAMA) titers were measured to investigate the immunogenicity of �
catumaxomab. Other immunologic markers included interleukin-6 (IL-6) 
and tumor necrosis factor-alpha (TNF-a). PC burden was staged using 
the classification of Gilly et al. (stages 0–IV; stage I: malignant granula-
tions < 5 mm in greatest dimension, localized in one part of the abdomen; 
stage II: malignant granulations < 5 mm, diffuse to the whole abdomen; 
stage III: malignant granulations 5–2 cm; stage IV: large malignant cakes 
(> 2 cm) [18]. Peritoneal lavages were examined for EpCAM-positive 
tumor cells using immunohistochemistry at the start and end of treat-
ment. Toxicity was graded using the National Cancer Institute Common 
Toxicity Criteria (NCI-CTC, version 2.0, 1999). Adverse events were 
coded using the Medical Dictionary for Regulatory Activities (MedDRA) 
and tabulated by dose group and time of first appearance, to determine 
the incidence of adverse events, treatment-related adverse events with a 
definite, probable, possible, or non-assessable relationship to the study 
drug, and adverse events of NCI-CTC grade ≥ 3 or those leading to treat-
ment discontinuation. A DLT was defined as any adverse event grade ≥ 3 
that caused interruption of catumaxomab infusion and could not be re-
lieved by standard therapeutic measures, or any laboratory abnormality 
grade ≥ 3 that failed to show a significant trend toward normal within 
96 h, or any other condition considered critical to the patient’s health. 
Tumor assessments in patients with measurable disease were made ac-
cording to the Response Evaluation Criteria in Solid Tumors (RECIST) 
[19] by CT scans 1 month after the start of treatment. The survival status 
of patients was assessed every 3 months.

Statistical Analysis
All study parameters were analyzed descriptively. After the end of the 
study, a post-hoc, matched-pair analysis was performed to compare the 
survival of patients with that of a control group of patients who received 
conventional intravenous chemotherapy. The matched patients were se-
lected from 217 PC patients treated between 2002 and 2005. For matching 
purposes, only patients with adequate general condition who were able to 
receive conventional intravenous chemotherapy after diagnosis of PC 
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were considered in order to prevent selection bias favoring PC patients 
with poor clinical condition and survival. Patients receiving immuno-
therapy were excluded. Matching variables were primary tumor site and 
extent of PC according to the classification of Gilly et al. [18]. Sex, age, 
and incidence of distant metastasis were also considered for matching. 
Overall survival (OS) was defined as the time from the first diagnosis of 
PC until death or last follow-up. Kaplan-Meier curves were calculated 
and the comparison was based on a log-rank test.

Results

Between 2003 and 2005, 24 patients were enrolled. Most pa-
tients were previously treated with surgery and chemotherapy 
and all but 2 patients had advanced Gilly stage III/IV PC. 
Mean time from first diagnosis of PC to start of catumaxomab 
treatment was 113 days (median 79.5, range 7–347 days) 
(table 1).

Dose Escalation, Schedule Variation, and DLTs
14 patients were included in part 1, 7 in part 2, and 3 in part 3 
(table 2). In parts 1 and 2, the fourth infusion of 200 mg was 
well tolerated and there were no DLTs in any of the 12 pa-
tients who received this dose level. Patients treated in part 1 
of the study received 4 6-h infusions. No DLTs occurred until 
dose level 4 (table 2). Escalation of the dose level from 50 to 
100 mg for the third infusion resulted in DLTs in 2 of 3 pa-
tients who were scheduled to receive 10 – 20 – 100 – 200 mg. 
Patient 01–009 developed grade 3 systemic inflammatory 

Table 1. Baseline characteristics

Characteristic

Median age (range), years 57 (26–80)

Patients, n (%)

Sex, male/female, n (%)   9 (38)/15 (62)

Karnofsky performance status
  70%   3
  80%   8
  90% 11
100%   2

Primary tumor site
Stomach 10
Colon 10
Pancreas   3
Carcinoma of unknown primarya   1

Distant metastasis   7

Prior surgery 22

Prior radiotherapy   3

Prior chemotherapy 17

Median time (range) from first diagnosis of 
PC, days

79.5 (7–347)

Gilly scoreb

Stage I   1
Stage II   1
Stage III 12
Stage IV 10

PC = Peritoneal carcinomatosis.
aAn exceptional permission was sought and granted to enroll this patient.
bPeritoneal carcinomatosis staging according to Gilly et al. [18]: stage I: 
malignant granulations < 5 mm in greatest dimension, localized in one 
part of the abdomen; stage II: malignant granulations < 5 mm, diffuse to 
the whole abdomen; stage III: malignant granulations 5–2 cm; stage IV: 
large malignant cakes (> 2 cm).

Table 2. Dose-escalation schedule

Dose level Patient no. Primary tumor site Catumaxomab dose (mg) Dose-limiting toxicities (NCI-CTC grade)

Part 1 (6-h infusion)
1 01–001 stomach 10 20a   30   50 –
1 01–002 colon 10 10   30   50 –
1 01–003 colon 10 10   30   50 –
2 01–004 colon 10 20   50 100 –
2 01–006 colon 10 20   50 100 –
2 01–007 colon 10 20   50 100 –
3 (MTD) 01–010 stomach 10 20   50 200 –
3 (MTD) 01–011 stomach 10 20   50 200 –
3 (MTD) 01–013 CUP 10 20   50 200 –
3 (MTD) 02–004 stomach 10 20   50 200 –
3 (MTD) 02–006 stomach 10 20   50 200 –
4 01–008 colon 10 20 100 200 –
4 01–009 colon 10 20 100 – SIRS grade 3
4 02–002 colon 10 20   84 – dehydration grade 2, exfoliative dermatitis grade 3, �

pyrexia grade 3, tachycardia grade 3, urticaria grade 1
Part 2 (3-h infusion)
5 01–014 colon 10 20   50 200 –
5 01–015 stomach 10 20   50 200 –
5 02–008 stomach 10 20   50 200 –
5 02–009 stomach 10 20   50 200 –
5 02–010 stomach 10 20   50 – –
5 03–001 pancreas 10 20   50 200 –
5 03–003 pancreas 10 20   50 200 –
Part 3 (3-h infusion + dexamethasone)
6 03–002 pancreas 20 50 100 400 –
6 03–004 colon 20 50 100 400 –
6 03–005 stomach 20 50 100 – dyspnea grade 4

CUP = Carcinoma of unknown primary; MTD = maximum tolerated dose; NCI-CTC = National Cancer Institute Common Toxicity Criteria; �
SIRS = systemic inflammatory response syndrome.
aA dose of 20 mg rather than 10 mg was given erroneously.
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In part 2 of the study, 7 patients were treated at the MTD, 
but with a 3-h infusion. No DLTs occurred in this patient 
group. 1 patient (02–010) did not receive the fourth infusion 
due to disease-related ascites, but had no DLT. Therefore, a 
7th patient was included. In part 3, 2 of 3 patients were treated 
without any DLTs at dose level 6 (20, 50, 100, and 400 mg) 
using comedication with intravenous dexamethasone. The re-
maining patient, a woman aged 57 years with PC from gastric 
cancer and pulmonary metastasis, experienced grade 4 dys-
pnea 36 h after the third infusion of 100 mg together with fever 
of 39.0 °C and transient arterial hypotension. Chest X-ray 
showed pulmonary edema. Treatment with nasal oxygen, �

response syndrome (SIRS) after the third infusion (100 mg). 
Symptoms included fever > 39.5 °C, skin rash, and impaired 
liver function (bilirubin 5.6 mg/dl, prothrombin time 60%). 
The patient fully recovered within 1 week. The third infusion 
was discontinued in patient 02–002 after 84 mg of the planned 
100 mg had been infused, due to DLTs: fever of 40.2 °C, tachy-
cardia of 164 beats per minute, rash, urticaria, and an increase 
in liver enzymes. The symptoms responded to treatment with 
analgesics and antipyretics. The patient recovered within �
1 week. Consequently, the MTD was defined by the DSB as 
dose level 3: 10, 20, 50, and 200 mg given on days 0, 3, 7, and 
10, respectively.

Table 3. Incidence of treatment-related adverse events by infusion duration in patients treated at the MTD

Adverse event Any grade, n Grade 3, n

6-h infusion 
(n = 5)

3-h infusion 
(n = 7)

Total �
(n = 12)

6-h infusion 
(n = 5)

3-h infusion 
(n = 7)

Total �
(n = 12)

Abdominal pain 1 4 5 1 0 1
Constipation 1 0 1 0 0 0
Dyspepsia 1 0 1 0 0 0
Nausea 3 1 4 0 0 0
Vomiting 5 2 7 1 0 1
Asthenia 0 1 1 0 0 0
Hot sensations 0 1 1 0 0 0
Increased respiratory rate 1 0 1 0 0 0
Pain 2 1 3 0 1 1
Fever 5 3 8 0 0 0
Rigor 0 2 2 0 0 0
Hepatotoxicitya 0 2 2 0 2 2
Infection (local or systemic) 3 0 3 1 0 1
Arthralgia 0 1 1 0 0 0
Skin toxicity 1 4 5 0 0 0
Flush 0 2 2 0 0 0

MTD = Maximum tolerated dose.
aIncluding grade 3 alanine aminotransferase and aspartate aminotransferase increases that were classified as a serious adverse event in 1 patient 
(02–009).
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Fig. 1. Mean (standard error) cytokine release 
measured in pg/ml for each time point. Each 
time point on the x-axis shows the day, the �
infusion number, and the number of hours 
since the start of the infusion. TNF-a = tumor 
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furosemide, dexamethasone, and dimetinden quickly normal-
ized oxygen saturation. General condition and pulmonary 
function recovered completely. Because of this DLT, no 
further patients were enrolled.

Safety
The 12 patients who received catumaxomab at the MTD, �
either as a 6-h (5 patients) or a 3-h infusion (7 patients), con-
stituted the safety population. A total of 121 adverse events 
and 95 treatment-related adverse events were reported. Each 
patient experienced at least 1 treatment-related adverse 
event. The majority of treatment-related adverse events were 
mild or moderate; only 13 events affecting 6 patients were 
NCI-CTC grade 3. No grade 4 treatment-related adverse 
events and no drug-related deaths occurred. The most com-
mon treatment-related adverse events were fever, vomiting, 
abdominal pain, skin toxicity, and nausea (table 3). Fever was 
the most common treatment-related adverse event (16 epi-
sodes in 8 patients). There was no substantial difference in the 
incidence of treatment-related adverse events between the 
6-h and 3-h infusions. 9 of 12 patients (75%) treated at the 
MTD experienced grade 3 elevations of liver function tests 
(alanine aminotransferase, aspartate aminotransferase, 
gamma-glutamyltransferase, alkaline phosphatase, and bi-
lirubin). No significant abnormalities in urinalysis occurred. 
The overall means of hemoglobin, red blood cell count, and 
platelet count remained almost constant. The total white cell 
and neutrophil counts markedly increased while the lym-
phocyte count transiently decreased after each infusion. 
Grade 3 lymphopenia developed in 10 patients (83%). All 
grade 3 hematologic abnormalities improved to grade 0–2 at 
the final examination (about 14 days after the last infusion).

Plasma levels of IL-6 ranged from 1.6 to 134 pg/ml at base-
line and peaked the day after each infusion. The highest IL-6 
levels were observed after the first infusion, exceeding the 
baseline level more than 1000-fold (maximum: 15,308 pg/ml). 
TNF-a plasma levels varied from < 15 to 46 pg/ml at baseline 
and also increased after the infusions. Peak values were 
reached after the third and fourth infusion (> 1000 pg/ml in 3 
patients; fig. 1). HAMAs were not detectable in the serum of 
any patients at the baseline evaluation. Among 11 patients 
with available data, the HAMA level changed from negative 
to positive in 7 patients. HAMA titers ranged from 35 × 106 to 
520 × 106 ng/ml (median 71.0 × 103 ng/ml). There was no clear 
relationship between elevated HAMA titers and adverse 
events.

Clinical Efficacy
17 of 24 patients were evaluable for response according to 
RECIST criteria. 11 of 17 (65%) patients were progression 
free 1 month after the start of treatment. Responses were 
seen across all dose levels: 1 patient had complete remission, �
3 patients had partial remission, and 7 patients had stable 
disease (table 4). Peritoneal lavage samples at baseline and at 

discharge were obtained from 10 patients. No EpCAM-posi-
tive tumor cells were detectable at either examination in 1 pa-
tient, the number decreased in 6 patients and increased 
slightly in 3 patients. The most dramatic therapeutic effect 
was seen in a patient treated at the MTD whose number of 
EpCAM-positive peritoneal cells decreased from 87,105 to 39 
per 106 cells (fig. 2).

Median OS for all patients (table 4) from the start of treat-
ment was 273 days (9.1 months). Median OS from first diag-
nosis of PC was 502 days (16.7 months). 10 of 24 patients �
received chemotherapy after treatment with catumaxomab. 
Interestingly, no patient had tumor progression in terms of 
newly diagnosed malignant ascites during follow-up. Since de-
creasing numbers of EpCAM-positive tumor cells in perito-
neal lavages and clinical responses indicated therapeutic effi-
cacy, a matched-pair analysis of OS was performed. The 
matched control group was identical to the group of study pa-
tients in terms of primary tumor site and extent of PC accord-
ing to the classification of Gilly et al. [18]: The mean Gilly 
score was 3.3 in both groups. There was no significant differ-
ence in age, sex, and incidence of distant metastasis. As re-
quired by matching criteria, all patients in the control group 
received palliative chemotherapy, indicating adequate general 
condition for antitumor treatment. Median OS in the control 
group was 180 days (6 months) after first diagnosis of PC. In 
comparison, patients treated with catumaxomab had a signifi-
cant survival benefit (log-rank p = 0.0083), with a hazard ratio 
of 0.421 (95% confidence interval 0.217–0.817) (fig. 3).
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mune cells in the ascites fluid and secondly against tumor cells 
on the peritoneal surface. Consequently, patients with malig-
nant ascites could presumably have a different or delayed pat-
tern of adverse events after intraperitoneal therapy. Actually, 
this study produced the same MTD level without any new ad-
verse events. In summary, intraperitoneal catumaxomab 
treatment is not limited to malignant ascites but can be per-
formed on patients with PC in an analogous way. This is of 
special interest as a randomized phase II/III study demon-
strated the clinical efficacy of intraperitoneal catumaxomab 
treatment in patients with malignant ascites, resulting in 
approval for clinical treatment [14].

Catumaxomab contains xenogeneic protein and thus has 
the potential for immunogenicity. After therapy, 7 of 11 eval-
uable patients developed moderate HAMA values, which 
were not related to the occurrence or severity of adverse 
events. Generally, the role of HAMA development after anti-
body therapy remains unclear. High HAMA levels may in-
hibit antitumor cytotoxicity, but elevated HAMA levels did 
not inevitably affect successful therapy [23] and were associ-
ated with prolonged survival [24, 25]. In summary, the dose 
schedule of 10, 20, 50, and 200 mg administered on days 0, 3, 7, 
and 10 was regarded as a feasible clinical regimen.

Although clinical efficacy and survival were not primary 
study endpoints, the results obtained in patients with PC were 
remarkable. Analysis of EpCAM-positive tumor cells in peri-
toneal lavages before and after treatment showed a substan-
tial decrease, suggesting peritoneal tumor cell killing. 92% of 
all patients in this study had advanced PC (Gilly score of III/
IV), representing poor prognostic features at baseline. In the 
matched control group, all patients had an adequate general 
condition to receive intravenous chemotherapy. Therefore, 
prolonged OS in the catumaxomab group was not caused by �
a selection bias favoring patients with good prognostic 
features.

The observation that no study patient developed malignant 
ascites during follow-up, which could be expected in 20–35% 

Discussion

The results of this phase I/II study of the trifunctional anti-
body catumaxomab demonstrate that PC can be treated safely 
and effectively with 4 intraperitoneal infusions of catumax-
omab. The MTD was reached at doses of 10, 20, 50, and �
200 mg administered on days 0, 3, 7, and 10, respectively. No 
patients required treatment in an intensive care unit and no 
treatment-related deaths occurred. During and after infusions 
over 3 h, no substantial differences in tolerability were ob-
served. The most common treatment-related adverse events 
at the MTD were fever, vomiting, abdominal pain, skin toxic-
ity, and nausea. These symptoms are typical of cytokine re-
lease and have been observed with several therapeutic anti-
bodies [20, 21]. Measurements of IL-6 and TNF-a confirmed 
the findings of a pilot study that these cytokines are released 
after intraperitoneal infusion of catumaxomab, either as a re-
sult of systemic immune activation or a local inflammatory 
response [12]. However, as cytokine secretion by accessory 
cells is essential for the antitumor activity of catumaxomab, 
cytokine release-related symptoms may also reflect immuno-
logic efficacy. Another potential mechanism for causing ad-
verse events is related to the anti-EpCAM-specific binding 
site. Elevations of liver function tests could be attributed to 
EpCAM expressed on the epithelium of the small bile ducts 
[15]. On the other hand, the elevated liver parameters may 
also be a result of cytokine release [22]. Regarding individual 
patients, a broad variety of cytokine levels and side effects 
were seen. There was no observable correlation between indi-
vidual responses to intraperitoneal catumaxomab and any 
clinical or immunological parameter before therapy. The ad-
verse-event profile was consistent with that seen during intra-
peritoneal catumaxomab treatment of patients with malignant 
ascites [12, 17]. This point is of special interest as it elucidates 
the therapeutic options for catumaxomab in the field of PC: 
In patients with malignant ascites, catumaxomab binding and 
killing may firstly be directed against floating tumor and im-
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of patients with PC [5, 16], indicates that 
catumaxomab may be clinically effec-
tive as a preventive therapy for the de-
velopment of malignant ascites. No con-
clusions could be drawn on further dose 
escalation with dexamethasone premed-
ication due to the low patient numbers. 
The pilot study of trifunctional antibod-
ies by Heiss et al. [12] included 8 pa-
tients with PC and ascites treated with 
catumaxomab at a maximum total dose 
of 940 mg with intravenous dexametha-
sone as comedication. This dose sched-
ule was feasible and infusion reactions 
were manageable. Thus, it is possible 
that the dose of catumaxomab could be 
increased safely beyond the MTD when 
corticosteroids are coadministered.

In conclusion, intraperitoneal treat-
ment with catumaxomab had an accept-
able safety profile. It may be a promis-
ing option for patients with PC from 
gastric, colon, or pancreatic cancer. Fur-
ther trials of catumaxomab, especially in 
combination with systemic chemother-
apy and tumor surgery, are desirable to 
elucidate its full therapeutic potential in 
locally advanced GI cancer and PC.
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