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Abstract
Purpose Catumaxomab is a trifunctional monoclonal
antibody with binding sites directed to human EpCAM and
the human T cell antigen CD3 (anti-EpCAM £ anti-CD3).
Catumaxomab demonstrated eYcacy when administered
intraperitoneally in patients with EpCAM positive malig-
nant ascites from ovarian cancer in terms of tumor cell kill-
ing and reduction of ascites generation. As EpCAM is also
overexpressed in NSCLC, the present study was conducted
in order to evaluate safety and tolerability of intravenous
treatment with catumaxomab.

Patients and methods UICC stage IB–IV NSCLC patients
were eligible, if they had at least one prior therapy. Other
inclusion criteria were: age 18–75 years, adequate bone
marrow function and AST or gamma-GT · 2.5 ULN.
Escalating doses of catumaxomab were administered over
8 h as a continuous intravenous infusion. Dose escalation
started at 2 �g and was increased to 7.5 �g. In addition var-
ious doses of dexamethasone as premedication were inves-
tigated. All patients were pretreated with antihistamines.
Results Dose limiting toxicity (DLT) was a grade 3 and
4 elevation of ALT, AST and gamma-GT, which was
observed in dose level IV (10 mg dexamethasone premedi-
cation, 5 �g catumaxomab) and V (40 mg dexamethasone
followed by 7.5 �g catumaxomab). Elevated liver enzymes
decreased to grade 2 within 3–7 days and were at baseline
level within 14 days after infusion. The maximum tolerated
dose (MTD) was deWned in dose level III (40 mg of dexa-
methasone followed by 5 �g of catumaxomab).
Conclusions Five micrograms of catumaxomab with a
pre-medication of 40 mg dexamethasone and antihista-
mines can be recommended as Wrst dose for i.v. therapy
consisting of multiple catumaxomab infusions for patients
with NSCLC.

Keywords Catumaxomab · Trifunctional · Antibody · 
Anti-EpCAM · NSCLC · Phase I

Introduction

The expression of the membrane-embedded glycoprotein
epithelial cell adhesion molecule (EpCAM) in vivo is
related to an increased epithelial cell proliferation and is
negatively correlated with cell diVerentiation [1]. EpCAM
is overexpressed in a variety of epithelial tumor cells like in
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colorectal cancer, prostate cancer, ovarian cancer and non-
small cell lung cancer (NSCLC). Because of the wide
expression on tumor cells it has been considered a tumor
associated antigen [2, 3] and innovative immunotherapeutic
approaches targeting EpCAM are of special interest [4, 5].
EpCAM has a direct impact on cell cycle and proliferation,
and the ability to rapidly up-regulate the proto-oncogene
c-myc and cyclin A/E. Thus, inhibition of EpCAM expression
leads to a strong decrease in proliferation and metabolism
in human carcinoma cells [6].

Catumaxomab is a new hybrid-hybridoma derived, tri-
functional monoclonal antibody with two diVerent binding
speciWcities directed to EpCAM and the T cell marker CD3
(anti-EpCAM £ anti-CD3). While binding to EpCAM-pos-
itive tumor cells and T cells, catumaxomab is thought to
simultaneously recruit accessory cells via binding of its
Fc-region to Fc�-receptors type I and III resulting in an
eYcient killing of tumor cells by induction of apoptosis,
release of cytokines and perforin-mediated lysis as well as
by antibody dependent cellular cytotoxicity (ADCC)
(Fig. 1) [7, 8]. A phase I/II clinical trial of intraperitoneal
therapy with 5–200 �g of catumaxomab resulted in an
eVective elimination of tumor cells from malignant ascites
in patients with ovarian cancer [9]. In addition Wve out of
nine patients with peritoneal carcinomatosis from various
solid tumors had a response to intraperitoneal therapy with
catumaxomab in another study [10].

Despite several improvements of NSCLC treatment, the
prognosis and outcome of NSCLC patients’ still remain unfa-
vourable with a 5-year overall survival rate of 14–17% [11].
Surgery as well as radio and/or chemotherapy in early tumor
stages may lead to short term improvement of the disease but
result in high local recurrence rates [12, 13]. Especially for
patients with progressive disease only few treatment options
exist and these options are mainly palliative [14–16]. There-
fore, there is still an urgent medical need for the development
of new treatment strategies for NSCLC [17].

Based on the fact that EpCAM is expressed in 86.5% [5]
of all NSCLC patients we conducted this phase I dose esca-
lation study in order to investigate safety and tolerability,
and to determine the MTD (maximum tolerated dose) of a
single intravenous infusion of catumaxomab in NSCLC
patients.

Patients and methods

Patient population

Patients with histologically or cytologically conWrmed
NSCLC, UICC stage IB-IV with at least one prior treat-
ment (surgery, chemotherapy and/or radiotherapy) were
enrolled into the study. Inclusion criteria were age between
18 and 75 years, a negative pregnancy test and Karnofsky
performance status >60%. Patients with acute or chronic
infection, serum haemoglobin <9 g/dl, thrombocytes <80/
nl, white blood cell count >13 or <3/nl, aspartate amino-
transferase (AST) and/or �-GT (GGT) >2.5 £ upper limit
of normal (ULN), estimated creatinine clearance (according
to Cockroft and Gault [18]) <30 ml/min, chemo- or radio-
therapy within the last 28 days, previous treatment with
mouse monoclonal antibodies were also excluded from the
study. The study protocol was approved by the local Ethics
Committee and all patients gave their written informed con-
sent.

Trial design

The study was conducted to investigate safety and tolerabil-
ity of increasing doses of 2–20 �g catumaxomab, adminis-
tered once by a constant-rate 8-h intravenous infusion (with
and without dexamethasone premedication) to patients with
NSCLC. The MTD was to be identiWed. The production of
the antibody had been published earlier [7, 8].

Fig. 1 The postulated tri-cell 
complex. The functional anti-
body is able to accelerate the 
recognition and destruction of 
tumor cells by diVerent immuno-
logic mechanisms. ADCC anti-
body-dependant cellular 
cytotoxicity, DC dendritic cells
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The trial was designed as a multi-center, uncontrolled,
sequential dose-rising tolerability study with each subject
being investigated once. Generally, three patients were
investigated at each dose level, up to six at the presumed
MTD level. Patients were closely monitored for 72 h post-
infusion and follow-up visits took place on 7 and 28 days
after the infusion. The dose escalation and patients safety
surveillance were carefully monitored by a Dose Steering
Board (DSB). In cases of unexpected toxicities or a critical
adverse event (CAE) the DSB immediately had to judge
whether recruitment into a dose level should be terminated
beforehand.

Treatment

Thirty minutes before administration of the study medica-
tion, premedication was given containing paracetamol
(0.5–1 g orally), clemastine (2–4 mg i.v.) and cimetidine
(400 mg i.v.) or ranitidine (50 mg i.v.) with or without
dexamethasone (40 or 10 mg i.v.). All patients received one
single dose of catumaxomab as an 8-h continuous infusion
via an intravenous catheter. The various doses given
according to the planned dose-escalation schemes are pro-
vided in Table 1. The solution for infusion was prepared
using the sterile antibody syringe containing 10-�g intact
antibody in 0.1 ml 100 mmol sodium citrate buVer and a
sterile sodium chloride solution of 0.9%.

Toxicity analysis (safety parameters)

The following safety measurements were carried out in all
patients: recording of adverse events (AE), clinical evalua-
tion of the patient during the treatment and follow-up
period, physical examination, vital signs, 1-lead ECG con-
tinuous monitoring during the Wrst 24 h of treatment, 12-
lead ECG, and safety laboratory parameters. Grading of
toxicities was performed according to NCI CTC grading
version 2.0. Additional medication and the need to discon-
tinue the infusion were to be reported. An AE was consid-
ered to be CAE when at least one of the following criteria
was fulWlled: (a) NCI CTC grade ¸3 AE which demanded

interruption of the infusion and which then could not be
relieved within 2 h by conventional measures, (b) delayed
infusion reactions with toxicity grade ¸3 within the Wrst
24 h after the start of infusion which then could not be
relieved by conventional measures or (c) grade ¸3 labora-
tory test abnormalities within the Wrst 48 h after the start of
infusion with regard to serum electrolytes, ALT, AST,
gamma-GT, serum creatinine or evidence of haemolysis.
All CAE had to be discussed within the DSB to deWne the
clinical relevance.

The MTD was determined as follows:

If none of the three patients at a certain dose level
suVered a CAE, which was judged to be clinically rele-
vant by the DSB, the next three patients were treated
with the next dose level.
If one of the three patients suVered a CAE, additional
three patients were investigated at the same dose level,
if none of these further patients suVered a CAE, which
was clinically relevant according to the DSB discus-
sion the DSB decided whether the next higher dose was
to be implemented.
If two patients at a given dose suVered a clinically rele-
vant CAE no further patient was treated at that dose or
a higher dose. The DSB decided if the previous given
dose level should be considered as MTD.

The DSB was allowed to terminate recruitment into a dose
level even before three patients had been enrolled, if a CAE
was attributed to be caused by a decrease in the dose of the
premedication.

HAMA/HARA (human anti-mouse/human anti-rat 
antibody)-tests

For the determination of HAMA/HARA, samples of patient
serum were collected at screening and during follow-up on
day 7 and 28 after the catumaxomab infusion. The samples
were analyzed with an ELISA (enzyme linked immunosor-
bent assay) developed by Gallati consisting of four separate
ELISAs: human anti-mouse Ig antibody, human anti-mouse
IgG2a antibody, human anti-rat Ig antibody and human
anti-rat IgG2a antibody. The anti-antibodies of the patients
sample were captured by a mixture of rat and mouse Ig
immobilized on a micro titer plate, detected by the corre-
sponding peroxidase labelled antibody (mouse Ig, mouse
IgG2a, rat Ig, rat IgG2a) and quantiWed with a colouring
enzyme–substrate reaction with TMB (3,3�,5,5�-tetrameth-
ylbenzidine). The quantiWcation of HAMA and HARA was
conducted by calibration with goat anti-mouse Ig or goat
anti-rat Ig, respectively. Measurements of extinction were
performed at 450 nm in an ELISA Reader and results were
given in Gallati units (representing the concentration of the
calibrator goat anti-mouse Ig or goat anti-rat Ig).

Table 1 Planned dose levels of catumaxomab and dexamethasone to
be administered intravenously

Dose 
level

Dose of 
catumaxomab 
(�g)

Dose of 
dexamethasone 
premedication (mg)

I 2 40

II 2 0

III 5 40

IV 5 10

V 7.5 40
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Results

Patient characteristics

Between December 2001 and 2003 a total of 21 patients
had been treated within the trial. Fifteen patients had been
treated according to the study protocol and were evaluable
for toxicity analysis and MTD determination. Nine patients
were not evaluable, because they received an incorrect dilu-
tion of the antibody resulting in a ten times decreased dose
of the antibody. Median age of evaluable patients was
57 years (range 48–71). Tumor stages at study entry were
heterogeneous with 1, 5, 5 and 4 patients in UICC stage I,
II, III and IV (Table 2). Patients with stage I–IIIA had prior
resection of the tumor followed by adjuvant catumaxomab
therapy within this trial. Patients with stage IIIB and IV had
measurable disease. These patients had prior chemother-
apy. At the time of disease progression all patients received
chemotherapy and some received tyrosine-kinase inhibitors
(TKIs) of the epidermal growth factor receptor (EGF-R)
also.

In dose levels I, II, III, IV and V a total of 3, 1, 4, 5 and 2
patients were evaluable for toxicity analysis (for details see
Table 2). Only one patient had been treated in dose level II
(2 �g of catumaxomab without dexamethasone). This
patient experienced syncope during infusion of catumax-
omab, which resulted in an immediate discontinuation of
the infusion. Therefore the criteria for an unexpected CAE
were met. The DSB decided to stop further accrual into this
dose level. Because one possible explanation for the syn-
cope could be treatment without dexametason premedica-
tion, DSB decided to continue accrual into a dose level with
a dexametason premedication. In dose level V the Wrst two
patients had a dose limiting toxicity (DLT), therefore no
third patient had been treated within this dose level.

Toxicities

A total of six (40%) patients experienced a total of 16 treat-
ment-emergent adverse events (TEAEs) of CTC grade ¸3
with a tendency of a higher incidence in the higher dose

groups. No patient experienced a treatment-emergent seri-
ous adverse event or died during the study. One patient
(dose group II) experienced a drug-related TEAE leading to
discontinuation of catumaxomab.

The most frequent TEAEs (8 patients with 20 TEAEs)
were of hepatic and hepatobiliary disorders of which 13
events were of CTC grade ¸3. The reported incidence
tended to be higher in the higher dose groups and did not
correlate with the patient’s performance status. All events
were considered to be related to the study drug. In dose
level I (2 �g + 40 mg dexamethasone), IV (5 �g + 10 mg
dexamethasone), and V (7.5 �g + 40 mg dexamethasone),
the liver function parameters, gamma-glutamyltransferase
(�GT), aspartate aminotransferase (AST), alanine amino-
transferase (ALT), bilirubin, and alkaline phosphatasis,
increased 12–24 h after the start of the infusion reaching a
peak at 48 h and returned to screening level at the end of
study. Elevated liver enzymes decreased to grade 2 within
3–7 days and were at baseline level within 14 days after
infusion. No increases of liver enzymes were observed in
dose level II (2 �g + without dexamethasone) and III
(5 �g + 40 mg dexamethasone) (Table 3).

Thus the DLT was found to be CTC grade 3 and 4 tran-
sient elevation of ALT and AST as well as a CTC grade 3
elevation of �GT, which occurred in dose level IV and V. In
dose level IV (5 �g catumaxomab + 10 mg dexamethasone),
three out of Wve patients had CTC grade 3 or 4 elevations of
ALT and AST and two patients had a CTC grade 3 elevation
of �GT, which had not been observed at the same dose of
catumaxomab (5 �g) administered with a higher dose of
premedication (40 mg dexamethasone) as in dose level III
(Table 3). In dose level V (7.5 �g + 40 mg dexamethasone)
one out of two patients had grade 3 elevation of ALT, and
all patients had grade 3 elevation of AST and �GT
(Table 3). Since the DLT was observed in dose level IV and
V, dose level III (5 �g + 40 mg dexamethasone) was deWned
to be the MTD. However no deterioration of liver synthesis
was observed. Since ¸2 patients in dose level IV and V
experienced a grade III or IV elevation of liver parameters, it
was decided to terminate accrual into dose level IV and V
after Wve and two patients, respectively.

Table 2 Characteristics of 
patients included into the study

All patients Dose level I Dose level II Dose level III Dose level IV Dose level V

No. of patients N = 15 N = 3 N = 1 N = 4 N = 5 N = 2

Median age in 
years (range)

57 (48–71) 60 (51–68) 71 60 (49–71) 53 (48–68) 54.5 (48–61)

Male/female 9/6 3/0 1/0 1/3 3/2 1/1

UICC stage I 1 – 1 – – –

IIB 5 3 – 1 – 1

IIIA 1 – – 1 – –

IIB 4 – – 1 3

IV 4 – – 1 2 1
123



Cancer Immunol Immunother (2007) 56:1637–1644 1641
Haematological toxicity was mild. A transient, revers-
ible CTC grade 3 decrease of lymphocyte counts in dose
level II, IV and V was observed (Table 4). The decrease of
lymphocytes occurred 8 h after start of the infusion of the
antibody in three patients. Lymphocyte counts returned to
pre-infusion values within 48–72 h after start of the infu-
sion. C-reactive protein (CRP) increased 24 h after start of
the infusion in one patient in the highest dose level
(7.5 �g + 40 mg dexamethasone) and in one of dose level II
(2 �g + without dexamethasone) and returned to pre-treat-
ment values on day 7.

No additional CTC grade 3 or 4 toxicities were
observed. Most frequent CTC grade 1 or 2 toxicities were
symptoms of the cytokine release syndrome as pyrexia
(N = 3), nausea (N = 2), dizziness (N = 3), headache (N = 2)
and tachycardia (N = 2) (Table 5).

Human-anti-mouse-antibodies (HAMA) 
and human-anti-rat-antibodies (HARA)

All patients were screened for pre-existing human-anti-
mouse- or rat-antibodies (HAMA or HARA). In one out of
Wfteen patients pre-existing HARA are detectable in serum
at very low concentrations (32 ng/ml), the patient was
included into the study per exemption request. No patient
had pre-existing HAMA.

Out of 14 evaluable patients, no patient developed
HAMA and only the patient with pre-existing HARA had a
slightly increased HARA-level on day 7 (90 ng/ml) and 28
(80 ng/ml) after infusion of catumaxomab (Table 6).

Time to progression and survival

Two out of Wve patients diagnosed with stage IIB died 3
and 11 months after the infusion due to disease progression,
three patients are still alive without tumor progression at
29, 30 and 35 months after catumaxomab infusion at dose
levels I (two patients) and V (one patient). The stage IIIA
patient (N = 1) and all four stage IIIB patients are still alive
at 26–37 months after treatment in dose level III and IV,
although three of four stage IIIB patients relapsed 2.5, 7
and 9 months after treatment. One out of the four UICC
stage IV patients had a tumor progression 3 months after
treatment in dose level IV but is still alive after 28 months.
The other stage IV patients progressed 1, 3 and 3.5 months
after treatment and died after 9, 13 and 15 months.

Discussion

The results of treatment of non-small cell lung cancer
remain disappointing despite the great eVorts made in the

Table 3 Hepatic and hepatobil-
iary disorders observed after 
administration of catumaxomab

Dose level I Dose level II Dose level III Dose level IV Dose level V

No. of patients N = 3 N = 1 N = 4 N = 5 N = 2

Elevation of ALT

Grade 1/2/3/4 –/–/–/– –/–/–/– –/–/–/– –/–/2/1 –/1/1/–

Elevation of AST

Grade 1/2/3/4 –/–/–/– –/–/–/– –/–/–/– –/–/1/2 –/–/2/–

Elevation of �GT

Grade 1/2/3/4 1/–/–/– –/–/–/– –/–/–/– –/1/2/– –/–/2/–

Elevation of alkaline phosphatase

Grade 1/2/3/4 –/–/–/– –/–/–/– –/–/–/– 1/–/–/– 1/1/–/–

Elevation of bilirubine

Grade 1/2/3/4 –/–/–/– –/–/–/– –/–/–/– –/–/–/– –/1/–/–

ALT alanine aminotransferase, 
AST aspartate aminotransferase, 
�GT gamma-glutamyl
transferase

Table 4 Hematologic toxicity 
observed after administration 
of catumaxomab

Dose level I Dose level II Dose level III Dose level IV Dose level V

No. of patients N = 3 N = 1 N = 4 N = 5 N = 2

Anemia

Grade 1/2/3/4 –/–/–/– –/–/–/– 1/–/–/– –/–/–/– 1/–/–/–

Leucocyte decrease

Grade 1/2/3/4 –/–/–/– –/–/–/– –/–/–/– –/–/–/– –/1/–/–

Lymphocyte decrease

Grade 1/2/3/4 –/–/–/– –/–/1/– –/–/–/– –/–/1/– –/–/1/–

Thrombocyte decrease

Grade 1/2/3/4 –/–/–/– –/–/–/– –/–/–/– –/–/–/– 1/–/–/–
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last decade. Even novel therapies with small molecules or
monoclonal antibodies only oVer a survival beneWt of few
months for patients with locally advanced and metastatic
disease [15, 16]. In the adjuvant setting substantial beneWt
can be seen with chemotherapy, but still a large number of
patients suVer a local or distant relapse [12, 13]. It is certain
that there is and will be a great demand on new agents help-
ing to treat the disease.

EpCAM is expressed on the tumor cells in 86.5% of all
NSCLC patients and might therefore be an interesting
target for new therapeutic interventions [5]. Several immu-
notherapeutic approaches targeting EpCAM have been
developed in recent years. A new immunotherapeutic agent
might be the trifunctional antibody catumaxomab with its
two diVerent binding speciWcities directed to EpCAM and

the T cell marker CD3 (anti-EpCAM £ anti-CD3). Catu-
maxomab is able to bind to EpCAM-positive tumor cells
and T cells and simultaneously recruits Fc�-receptor type I
and III positive accessory cells via binding of its Fc region.
This characteristic results in the formation of a so-called tri-
cell complex and induces a cross activation of T cells and
accessory cells including co-stimulatory signals [19]. As a
consequence, tumor cells are eVectively killed by several
mechanisms like release of cytokines, perforin-mediated
lysis, phagocytosis, ADCC or induction of apoptosis [7, 8,
20]. Especially antibody-mediated phagocytosis of tumor
cells by accessory cells might result in the processing and
presentation of tumor-associated and tumor-speciWc anti-
gens on the surface of antigen presenting cells, which might
lead to a polyclonal humoral and cellular immune response
against known and unknown epitopes derived from tumor
associated antigens [21].

As the trifunctional antibody consists of a mouse IgG2a
and a rat IgG2b chain there might be induction of human-
anti-mouse-antibodies (HAMA) and human-anti-rat-
antibodies (HARA) when administered in vivo [22, 23].
Therefore the HAMA/HARA status was determined in all
patients before and after treatment with the antibody. After
treatment, no patient developed HAMA or HARA within
28 days; only one patient who had pre-existing HARA at a
very low concentration had a slightly increased HARA
level at the end of trial. This suggests that treatment with
catumaxomab using amounts up to 7.5 �g as a single infu-
sion dose does not result in generation of anti-antibodies
within 28 days after treatment and seems to be safe.
Repeated administration of the antibody can be considered
in the future and must be investigated in further clinical
trials.

The DLT we found was a transient CTC grade 3 and 4
elevation of the liver enzymes ALT, AST and gamma-GT
after administration of dose level IV (5 �g catumaxomab +
10 mg dexamethasone premedication) and V (7.5 �g
catumaxomab + 40 mg dexamethasone). The MTD was

Table 6 Time to progression and survival results of patients treated
with catumaxomab

All patients 
UICC stage

Dose level TTP
months after 
infusion

Survival
months after 
infusion

I B II 29 29

II B I Unknown 11

I No progress 30 (alive)

I No progress 29 (alive)

III 3 3

V No progress 35 (alive)

III A III No progress 37 (alive)

III B III 9 28 (alive)

IV 7 26 (alive)

IV No progress 27 (alive)

IV 2.5 26 (alive)

IV III 3 15

IV 3 28 (alive)

IV 1 9

V 3.5 13

Table 5 Other toxicities 
observed after administration 
of catumaxomab

Dose level I Dose level II Dose level III Dose level IV Dose level V

No. of patients N = 3 N = 1 N = 4 N = 5 N = 2

Pyrexia

Grade 1/2/3/4 –/–/–/– –/1/–/– –/–/–/– 1/–/–/– –/1/–/–

Nausea

Grade 1/2/3/4 –/–/–/– 1/–/–/– –/–/–/– 1/–/–/– –/–/–/–

Dizziness

Grade 1/2/3/4 –/–/–/– –/–/–/– 1/–/–/– 2/–/–/– –/–/–/–

Headache

Grade 1/2/3/4 –/–/–/– –/–/–/– 1/–/–/– 1/–/–/– –/–/–/–

Tachycardia

Grade 1/2/3/4 –/–/–/– –/–/–/– –/–/–/– –/–/–/– 1/1/–/–
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therefore determined as dose level III (5 �g catumaxomab +
40 mg dexamethasone). There was no clinically relevant
change in other parameters of liver function e.g., bilirubin
or prothrombin time. Elevated liver enzymes decreased to
baseline within 14 days after infusion in every patient. The
mechanisms responsible for the liver cell damage observed
are unclear. One hypothesis is that the release of cytokines
during activation of the immune response might damage
hepatocytes resulting in a release of liver enzymes into the
serum. Another mechanism might be that the strong expres-
sion of EpCAM on epithelial cells of the biliary duct might
lead to a damage of cells of the biliary duct resulting in a
local release of mediators damaging hepatocytes. Chronic
liver damage or even liver failure had never been observed.
Elevations of liver enzymes were also found after intraperi-
toneal infusion of catumaxomab in patients with malignant
ascites due to ovarian cancer but to a lower extend. This
might be explained by local application route and a lower
systemic reaction. Three patients had a transient, CTC
grade 3 reversible decrease of lymphocytes starting 8 h and
returning to baseline values within 48–72 h after start of
infusion. This abnormality did not result in any clinical
consequence. In this context, a study by Molema et al. [24]
suggests that infused bispeciWc antibodies induce activation
of lymphocytes accompanied by an upregulation of adhe-
sion molecules leading to an interaction of lymphocytes with
endothelial cells, followed by a generalized redistribution
of lymphocytes into tissues.

Therefore, the transient and reversible decrease of lym-
phocytes might be interpreted at least partly as an antibody-
induced migration of T cells out of the blood stream into
the tissue and possibly to the tumor. No other hematologi-
cal toxicity ¸CTC grade 3 occurred. One of the potential
problems of T cell activation via CD3 might be the appear-
ance of a cytokine release syndrome, which is usually reX-
ected by pyrexia, nausea, headache and tachycardia. In this
study cytokine release related symptoms appeared after
catumaxomab infusion in 12 patients but none were more
severe than of CTC grade 2. Overall these side eVects were
marginal especially when compared to potential side eVects
induced by chemotherapy and could easily be controlled by
symptomatic treatment without further complications.

The eVectiveness of catumaxomab has been demon-
strated in other studies. In patients with malignant ascites
due to ovarian cancer a phase I/II clinical trial of intraperi-
toneal therapy with the antibody resulted in an eVective
reduction of ascites Xuid and elimination of tumor cells
from malignant ascites [9]. In addition Wve out of nine
patients with peritoneal carcinomatosis from various solid
tumours showed a response after intraperitoneal therapy
with catumaxomab in another study [10].

Remarkably, the survival observed in this study was
very favourable, although survival analysis was not the

primary endpoint. All four patients with locally advanced
disease UICC stage IIIB are still alive at 26 (two patients),
27 and 28 months after catumaxomab treatment. One of the
patients without any tumor progression and the other three
with a relapse after 2.5, 7 and 9 months. Additionally one
patient with metastatic disease UICC stage IV is still alive
at 28 months after treatment but having had a relapse at
3 months. Even though this study was not designed to
assess the clinical eVects of catumaxomab and most of
these patients received additional tumor therapies after the
catumaxomab treatment these Wndings are remarkable and
might indicate clinical eYcacy. However, it is clear that
this needs to be conWrmed in future randomized trials.

In summary we demonstrate that administration of catu-
maxomab as a single intravenous infusion of 5 �g with a
premedication of 40 mg dexamethasone to patients with
NSCLC is feasible. The data obtained in this trial are the
basis for a further evaluation of catumaxomab treatment in
NSCLC.
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