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Introduction

Tecemotide (formerly known as 
L-BLP25 or Stimuvax®) is an active 
immunotherapeutic agent targeting a cell 
surface glycoprotein, mucin 1 (MUC1). 
MUC1 is aberrantly expressed (often in 
an under- or unglycosylated form) by 
various epithelial cancers, including non-
small cell lung carcinoma (NSCLC), 
breast carcinoma, and prostate cancer.1 
In malignant cells, underglycosylated 
MUC1 is more efficiently processed into 
peptides and loaded onto MHC mol-
ecules than its normally glycosylated 
counterpart.2 This yields a novel and 
large epitope repertoire bound to MHC 
molecules and presented on the surface 
of neoplastic cells that can be recognized 
by MUC1-specific cytotoxic T lympho-
cytes (CTLs). The uptake of tecemotide 
by antigen-presenting cells (APCs) leads 
to MUC1 presentation on MHC class I 
and class II molecules, thus eliciting a 
TH1 immune response that results in the 
induction of MUC1-specific CTLs and 
interferon γ (IFNγ) secretion.3

Tecemotide is currently under devel-
opment as a therapeutic intervention 
against a variety of cancers. As of July 
2013, Merck KGaA had initiated 14 
clinical trials based on this agent: eight 
for the immunotherapy of NSCLC, two 

for the immunotherapy of prostate can-
cer, one for immunomonitoring multiple 
myeloma, one for immunomonitoring rec-
tal cancer, one safety follow-up study, and 
one enrolling breast carcinoma patients. 
In a Phase I clinical trial, tecemotide was 
shown to be safe and well tolerated among 
advanced NSCLC patients.4 In this set-
ting, no tumor-specific antibodies or 
antitumor responses were observed even 
though 5 out of 12 patients developed 
CTLs. In a randomized Phase IIb trial 
testing tecemotide in advanced NSCLC 
patients, increased survival was reported 
in a subgroup of patients with loco-
regional Stage III disease.5 Moreover, 
some advanced prostate cancer patients 
have been reported to manifest stable or 
decreased prostate-specific antigen (PSA) 
levels and/or a prolongation of PSA dou-
bling time in response to tecemotide.6

Recently, the results of the global 
Phase III START clinical trial testing 
tecemotide in patients with Stage III 
NSCLC has become available. While the 
primary objective of overall survival (OS) 
prolongation in the target population was 
not met, a clinically meaningful increase 
in OS was observed among a pre-defined 
subgroup of patients previously treated 
with concurrent chemoradiotherapy 
(CRT).7 In contrast, patients that had 
previously been treated with sequential 

CRT obtained no clinical benefits from 
tecemotide. Tecemotide was generally 
well tolerated, with no safety concerns 
identified and no emergent evidence of 
immunological adverse events. The bio-
logical rationale for such a difference in 
the response to tecemotide of NSCLC 
patients previously receiving concurrent 
as opposed to sequential CRT remains 
unclear. Preclinical animal models may 
help in the identification of the causal 
factors underlying these observations.

Development of Preclinical 
Animal Models

Well-designed preclinical studies can 
lead to successful clinical trials, and an 
immunocompetent animal model that 
accurately reproduces the microenviron-
ment of human neoplasms would surely 
increase the translational potential of this 
approach.8 In order to accurately evalu-
ate the effects of tecemotide in a preclini-
cal setting, we have established a model 
of carcinogen-induced lung cancer in 
C57BL/6 mice expressing human MUC1 
(hMUC1.Tg C57BL/6 mice).9 By admin-
istering 10 weekly doses of urethane (0.75 
mg/g), 100% of hMUC1.Tg mice develop 
lung adenomas of variable size and phe-
notype.9 These neoplastic foci actually 
resemble human atypical adenomatous 
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The results of a recently completed Phase III clinical trial suggest that concurrent chemoradiotherapy followed by tecemotide provides 
superior benefits to Stage IIIa and IIIb non-small cell lung carcinoma patients as compared with sequential chemoradiotherapy fol-
lowed by tecemotide. These clinical observations will be dissected in a transgenic model of lung cancer that we have recently estab-
lished (hMUC1.Tg C57BL/6 mice).
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foci and bronchioloalveolar carcinomas. 
In the course of carcinogenesis, no TH1 or 
TH2 cytokine responses can be detected 
in these animals, but the levels of pro-
inflammatory cytokines increase with 
distinctive kinetics. Conversely, 24 h after 
the second of 2 cycles of tecemotide, the 
levels of various TH1 cytokines including 
interleukin (IL)-2, IL-12 and IFNγ rise 
significantly, while those of TH2 and pro-
inflammatory cytokines are elevated to a 
lesser extent. In addition, the administra-
tion of a second cycle of tecemotide in the 
course of tumor progression leads to a sig-
nificant reduction in the number of tumor 
foci. These observations suggest that the 
hMUC1.Tg mouse model may be useful 
for determining the most efficient com-
binatorial immunotherapy to be tested in 
clinical trials (Fig. 1).

Future Directions

NCSLC is minimally responsive to 
conventional treatments and represents 

a difficult target for immunotherapy.  
However, in view of the results of the 
Phase III START trial, it appears pre-
mature to think that targeting a single 
tumor-associated antigen (TAA) is an 
invalid approach against NSCLC.10 In 
this context, it is essential to monitor 
the immune response of cancer patients 
receiving immunotherapy over time 
and identify parameters that correlate 
with survival. For instance, it may be 
worthwhile to investigate an indicator 
of antigen-specific immune responses, 
such as the circulating levels of IFNγ, 
24–48 h post-treatment, to ensure that 
a given patient is at least exhibiting an 
immunological response.

In most cases, conducting elaborate 
animal studies that translate to human 
trials are prohibitive in terms of costs, 
especially in the absence of an industrial/
academic alliance. Further, it is com-
mon to encounter “Yes, but…” critiques 
throughout all stages of drug develop-
ment. For example, a recent commentary 

entitled “Victories and Deceptions in 
Tumor Immunology: Stimuvax®,”10 
Kroemer et al. considered the fact that 
tecemotide failed to increase overall sur-
vival in the Phase III START trial as a 
deception. The results of this study are 
not considered a failure anymore, but 
rather a guide to understanding the inter-
action between antigen-specific immuno-
therapy and prior CRT. In the START 
trial, subset analyses suggested that con-
current CRT followed by tecemotide 
therapy is clinically superior to sequen-
tial CRT followed by tecemotide. These 
clinical observations offer an opportu-
nity for the preclinical assessment of the 
mode of action of tecemotide and the 
identification of the most appropriate 
tecemotide-based combinatorial immu-
notherapy in a variety of tumor models. 
Our future preclinical studies in mouse 
tumor models will be based on these 
data. Specifically, we will study in detail 
administration schedules (concurrent vs. 
sequential) and investigate the effects of 

Figure 1. Pharmacodynamics of tecemotide-based combination therapy. Recent results from the global Phase III START clinical trial point to a schedule-
dependent activity of tecemotide upon combination with chemoradiotherapy. These observations will be used to define efficient combination thera-
pies (for evaluation in future clinical trials) in a carcinogen-driven model of lung cancer established in immunocompetent C57BL/6 mice expressing 
human mucin 1 (MUC1).
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