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Cancer therapy is the challenging goal of the new millennium. 
Since traditional chemotherapy induces cell death through 
the activation of p53-mediated intrinsic apoptotic pathway, 
most tumours bearing p53 mutations result totally or 
partially resistant to therapy. This condition could be 
overcome through the activation of the extrinsic apoptotic 
pathway (1). Apo2L/TNF-related apoptosis inducing ligand 
(TRAIL) is the best characterized molecule belonging to this 
pathway (2). From the observation that TRAIL is able to 
trigger apoptosis selectively in cancer cells and not in normal 
cells, it has been considered a good therapeutic candidate 
in cancer. Another interesting characteristic of TRAIL-
induced apoptosis is the total independence of p53 activity (3). 
This propriety can be useful in the treatment of all forms of 
tumors resistant to the traditional chemotherapy. TRAIL is 
a member of TNF ligand superfamily, and triggers apoptosis 
by binding with high affinity to two receptors, DR4 (TR-1, 
TNFRSF10A) and DR5 (TR-2 TNFRSF10B). This binding 
recruits adaptor proteins and induces the formation of the 
death inducing signalling complex (DISC) leading to the 
induction of apoptosis. Several studies indicate that APO2L/
TRAIL has an anti-tumor activity both in vivo and in vitro 
in a wide varieties of cancer cell lines including colon, lung, 
glioblastoma (4). Despite the initial enthusiasm, different 
reports suggest that not all cancer cells respond to TRAIL. 
TRAIL resistance may be due to different factors, included 
different expression levels of pro and anti-apoptotic proteins 
within a cells or of microRNAs able to target proteins 
involved in TRAIL pathway (5-10). In this case it has been 
observed that the combination of TRAIL to traditional 
chemotherapy or radiotherapy may overcame the resistant 
phenotype. Due to all indicated properties, proapoptotic 

receptor agonists (PARAs) able to activate the extrinsic 
apoptotic pathway, have been developed. Between them in 
clinical development there are monoclonal antibodies able 
to bind DR4 and DR5 and a human recombinant form of 
Apo2L/ TRAIL, dulanermin. Recently, a study published in 
Journal of Clinical Oncology (11) reports a randomized phase II 
study which attempts to demonstrate the antitumor activity of 
dulanermin in combination with standard therapy [paclitaxel, 
carboplatin (PC) and bevacizumab (PCB)] in advanced non 
small cells lung cancer (NSCLC). In this study, within 213 
enrolled patients with advanced NSCLC (squamous and non 
squamous), 120 received dularemin in combination with PC 
or PCB. As in phase I study, also in this study dulanermin was 
shown to be well tolerated with not toxicity or adverse effects 
on patients (12). However, the combination of dulanermin to 
traditional chemotherapy did not seem to significantly increase 
antitumoral activity neither in association with PC nor with 
PCB. This data are in contrast with previous clinical trials that 
suggest that dulanermin is able to explicate an anti-tumoral 
effect on untreated, advanced non squamous NSCLS (12) and  
chondrosarcoma (13). The message of this new clinical trial is 
clear: dulanermin doesn’t improve the response of advanced 
NSCLC patients to conventional chemotherapy. However, 
some question remain unsolved. Dulanermin works binding 
DR4 and DR5 (3) but in these trials the expression of 
receptor has not been deeply investigated. It is possible 
that in advanced stages of NSCLC the expression of both 
receptors could change. Alternatively, other mechanisms of 
tumor-resistance have been developed in cancer advanced 
state. It is possible that clinical trials conducted in patients at 
early stages of the tumor, may give more objective responses. 
Another point that has to be defined, is the possibility of 

Editorial

Dulanermin in cancer therapy: still much to do

Cristina Quintavalle1,2, Gerolama Condorelli1,2,3

1Department of Cellular and Molecular Biology and Pathology, “Federico II” University of Naples, Naples, Italy; 2IEOS, CNR, Naples, Italy; 3Facoltà di 

Scienze Biotecnologiche, “Federico II” University of Naples, Naples, Italy

Corresponding to: Gerolama Condorelli, MD, PhD. Dipartimento di Biologia e Patologia Cellulare e Molecolare & Facoltà di Scienze 

Biotecnologiche, Università degli Studi di Napoli “Federico II”, Via Pansini, 5, 80131- Naples, Italy. Tel: +39 0817464416; Fax: +39 081 7463308. 

Email: gecondor@unina.it.

Submitted Feb 07, 2012. Accepted for publication Feb 29, 2012.

DOI: 10.3978/j.issn.2218-6751.2012.02.03

Scan to your mobile device or view this article at: http://www.tlcr.org/article/view/422/850



159Translational lung cancer research, Vol 1, No 2 June 2012

© Translational lung cancer research. All rights reserved. Transl Lung Cancer Res 2012;1(2):158-159www.tlcr.org

using circulating markers for the follow-up of dulanermin 
response. Identifying a predictive biomarker that is able 
to distinguish between responder and not responder is 
important to the successful clinical development of a drug. 
As other reports, this study indicates an increase of serum 
cleaved cytokeratin-18 and immunoistochemestry positivity 
of GalNT14 upon dulanermin administration (12,14,15). 
However, it is not evident the association of these markers 
with changes in tumor progression. It is not clear if the 
increase of those markers is associated with an increase of 
apoptosis in tumor cells or in other cells. Moreover, a small 
population of samples have been analyzed. In conclusion, this 
as well as other clinical trials on PARAs inhibitors have not at 
the moment given an objective response on the usefulness of 
TRAIL-based therapies. Due to the importance of activation 
of apoptotic pathway for cancer therapy, future researches are 
needed: (I) to give insights into the mechanisms of resistance; 
(II) to identify patients that most likely may benefit of such 
therapies; (III) to understand molecular factors that might 
limit the response.

Acknowledgements

This work was partial ly supported by funds from 
Associazione Italiana Ricerca sul Cancro, AIRC to GC 
(grant n.ro 10620), and MERIT (RBNE08E8CZ_002) to 
GC. C.Q. is supported by a Federazione Italiana Ricerca sul 
Cancro (FIRC) Post-Doctoral Research Fellowship.
Disclosure: The authors declare no conflict of interest.

References

1.	 Falschlehner C, Ganten TM, Koschny R, et al. TRAIL 
and Other TRAIL Receptor Agonists as Novel Cancer 
Therapeutics. Adv Exp Med Biol 2009;647:195-206.

2.	 Ashkenazi A. Targeting death and decoy receptors of 
the tumour-necrosis factor superfamily. Nat Rev Cancer 
2002;2:420-30.

3.	 Ashkenazi A. Directing cancer cells to self-destruct with 
pro-apoptotic receptor agonists. Nat Rev Drug Discov 
2008;7:1001-12.

4.	 Schaefer U, Voloshanenko O, Willen D, et al. TRAIL: a 
multifunctional cytokine. Front Biosci 2007;12:3813-24.

5.	 Garofalo M, Quintavalle C, Di Leva G, et al. MicroRNA 
signatures of TRAIL resistance in human non-small cell 
lung cancer. Oncogene 2008;27:3845-55.

6.	 Zanca C, Garofalo M, Quintavalle C, et al. PED is 
overexpressed and mediates TRAIL resistance in human non-
small cell lung cancer. J Cell Mol Med 2008;12:2416-26.

7.	 Incoronato M, Garofalo M, Urso L, et al. miR-212 increases 
tumor necrosis factor-related apoptosis-inducing ligand 
sensitivity in non-small cell lung cancer by targeting the 
antiapoptotic protein PED. Cancer Res 2010;70:3638-46.

8.	 Garofalo M, Romano G, Quintavalle C, et al. Selective 
inhibition of PED protein expression sensitizes B-cell 
chronic lymphocytic leukaemia cells to TRAIL-induced 
apoptosis. Int J Cancer 2007;120:1215-22.

9.	 Garofalo M, Condorelli GL, Croce CM, et al. MicroRNAs 
as regulators of death receptors signaling. Cell Death 
Differ 2010;17:200-8.

10.	 Garofalo M, Di Leva G, Romano G, et al. miR-221&222 
regulate TRAIL resistance and enhance tumorigenicity 
through PTEN and TIMP3 downregulation. Cancer Cell 
2009;16:498-509.

11.	 Soria JC, Márk Z, Zatloukal P, et al. Randomized Phase 
II Study of Dulanermin in Combination With Paclitaxel, 
Carboplatin, and Bevacizumab in Advanced Non-Small-
Cell Lung Cancer. J Clin Oncol 2011;29:4442-51.

12.	 Soria J-C, Smit E, Khayat D, et al. Phase 1b Study of 
Dulanermin (recombinant human Apo2L/TRAIL) in 
Combination With Paclitaxel, Carboplatin, and Bevacizumab 
in Patients With Advanced Non-Squamous Non Small-Cell 
Lung Cancer. J Clin Oncol 2010;28:1527-33.

13.	 Herbst RS, Eckhardt SG, Kurzrock R, et al. Phase I Dose-
Escalation Study of Recombinant Human Apo2L/TRAIL, 
a Dual Proapoptotic Receptor Agonist, in Patients With 
Advanced Cancer. J Clin Oncol 2010;28:2839-2846.

14.	 Stern HM, Padilla M, Wagner K, et al. Development of 
Immunohistochemistry Assays to Assess GALNT14 and 
FUT3/6 in Clinical Trials of Dulanermin and Drozitumab. 
Clinical Cancer Research 2010;16:1587-96.

15.	 Pan Y, Xu R, Peach M, et al. Evaluation of 
pharmacodynamic biomarkers in a Phase 1a trial of 
dulanermin (rhApo2L/TRAIL) in patients with advanced 
tumours. Br J Cancer 2011;105:1830-38.

Cite this article as: Quintavalle C, Condorelli G. Dulanermin 
in cancer therapy: still much to do. Transl Lung Cancer Res 
2012;1(2):158-159. DOI: 10.3978/j.issn.2218-6751. 2012.02.03


