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Advances in molecular and cellular biology as well as biotechnology led to definition of a group of drugs
referred to as medicinal products of advanced technologies. It includes gene therapy products, somatic cell
therapeutics and tissue engineering. Therapeutic cancer vaccines including whole cell tumor cells vaccines or
gene modified whole cells belong to somatic therapeutics and/or gene therapy products category. The drug
development is a multistep complex process. It comprises of two phases: preclinical and clinical. Guidelines
on preclinical testing of cell based immunotherapy medicinal products have been defined by regulatory
agencies and are available. However, clinical testing of therapeutic cancer vaccines is still under debate. It
presents a serious problem since recently clinical efficacy of the number of cancer vaccines has been
demonstrated that focused a lot of public attention. In general clinical testing in the current form is very
expensive, time consuming and poorly designed what may lead to overlooking of products clinically
beneficial for patients. Accordingly regulatory authorities and researches including Cancer Vaccine Clinical
Trial Working Group proposed three regulatory solutions to facilitate clinical development of cancer
vaccines: cost-recovery program, conditional marketing authorization, and a new development paradigm.
Paradigm includes a model in which cancer vaccines are investigated in two types of clinical trials: proof-of-
principle and efficacy. The proof-of-principle trial objectives are: safety; dose selection and schedule of
vaccination; and demonstration of proof-of-principle. Efficacy trials are randomized clinical trials with
objectives of demonstrating clinical benefit either directly or through a surrogate. The clinical end points are
still under debate.

© 2009 Elsevier B.V. All rights reserved.

Contents

1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85
2. Active cancer immunotherapy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
3. Therapeutic cancer vaccines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
4. Whole tumor cell vaccines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
5. Hyper-IL-6 gene modified allogeneic melanoma cellular vaccine (AGI-101H) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
6. Regulatory guidance on preclinical drug development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
7. Cancer stem cells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
8. Clinical trials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87

8.1. Current status . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
8.2. New initiatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
8.3. Clinical trial end points . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88

8.3.1. Patients selection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88
8.3.2. End points . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88
8.3.3. Schedule and time required for cancer vaccination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88

9. Biomarkers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88
10. Conclusions and further development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89

European Journal of Pharmacology 625 (2009) 84–89

⁎ Corresponding author. Dept. of Cancer Immunology, Greater Poland Cancer Center, 15, Garbary St., 61866 Poznan, Poland. Tel.: +48 61 8850 665, +48 601 351342 (mobile);
fax: +48 61 8528 502.

E-mail address: andrzej.mackiewicz@wco.pl (A. Mackiewicz).

0014-2999/$ – see front matter © 2009 Elsevier B.V. All rights reserved.
doi:10.1016/j.ejphar.2009.09.069

Contents lists available at ScienceDirect

European Journal of Pharmacology

j ourna l homepage: www.e lsev ie r.com/ locate /e jphar


