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Introduction
Novel therapeutic options in human cancers, especially in

advanced-stage tumors with a mutation in the putative target genes,
has been recently applied [1,2]. One of the mostly investigated
signaling pathways is the FGFR-pathway, playing a crucial role in
various cellular processes, including proliferation and differentiation,
angiogenesis, embyogenesis as well as tissue homeostasis [3,4]. The
FGFR-signaling pathway consists of 4 highly-conserved FGFRs
(named FGFR 1-4) and 18 ligands, which expression pattern is cell-
and type-specific [3]. Interestingly, FGFR ligand binding leads to
dimerization of the receptor and subsequently enzymatic kinase
activity leading to downstream signaling pathway [3]. The expression
of FGFs as well as their specific receptors has been investigated in
normal endometrial cells during the menstrual cycle in humans and in
animals, showing different expression patterns [5,6]. In particular,
inhibition of the FGFR2-pathways leads to reduced cell growth as well
as increased antitumor activity in endometrial cancer cells in vitro [7].

The mutational status of FGFR2 has also been identified in various
types of human neoplasms, including ECs [8-11]. FGFR2 alterations,
included gene amplification and overexpression, activating point
mutations as well as various chromosomal translocations are
implicated in the transcriptional regulation of mRNA and functional
activation of the protein/s/ [10]. It is worth pointing out that 6.5-16%
of ECs harbor FGFR2 mutations, and women affected by early-staged
tumors with gene mutations were associated with significantly shorter
DFS and OS [12]. Therefore, it is of utmost important for the
preclinical trials to implement agent/s/, in combination with
chemotherapy, inhibiting of the FGFR-pathway [13]. Clinical trials of
agents targeting FGFR2/VEGF-pathways have been tested in women
with advanced-stage, metastatic and/or recurrent ECs, although most
of them are multi-targeted and inhibit also other signaling pathways,
beyond FGFR2 [2]. Recently, in vitro study showed that dovitinib
significantly inhibited the growth of FGFR-mutated EC xenograft
models [14].

For these reasoning, it is worth overview the study recently
published in The Lancet Oncology by a group leading by Konecny [15].

This study was a non-randomized, multicenter, open-label, two-stage,
phase 2 clinical trial. Altogether, they enrolled a population of 283
women (from 46 sites in seven countries) with advanced or metastatic
ECs with progressive disease who received a second-line antineoplastic
agent -dovitinib- in a specific manner. However, a first-line neoplastic
treatment, including at least one cytoxoxic drug, has previously been
administrated. During the protocol, patients received dovinitib orally
at a dose of 50mg on a 5-day-on and 2-day-off schedule until disease
progression, unacceptable toxicity, death, or discontinuation for the
study due to any other reasons. This trial was performed in accordance
with the ICH Harmonized Tripartite Guidelines for Good Clinical
Practice, with application local regulations, and with the ethical
principles of the Declaration of Helsinki. All patients were subdivided
into two groups based on FGFR2-status, investigating the five main
hot-spot mutations reported for ECs within exons 7, 8, 9, 11, and 13.
Of the 248 patients, 27 (11%) showed FGFR2 mutations, especially
S25W and N549K. Between Feb 17, 2012, and Dec 13, 2013, 22
patients with FGR2 mutations and 31 women with no mutations, were
enrolled. Interestingly, a high incidence of endometrioid cancer type
and G2 histological grade was observed in FGFR2mut group. Median
time since initial diagnosis of FGFRmut and FGFRnon-mut group was
33.3 and 16.4 months, respectively. As of the data cutoff, March 27,
2014, all patients had discontinued study treatment, mostly due to
progressive disease (66%). Unfortunately, no patients received a
complete response, and the proportion of patients achieving an overall
response was 5% (one of 22 patients) in the FGR2mut group and 16%
(five of 31) in the FGR2non-mut group. The median exposure to
dovitinib was 15.9 weeks in the FGFRmut group and 11.1 weeks in the
FGFRnon-mut group. Unfortunately, more than a third of all patients
were treated for less than 6 weeks. Across both groups, the main
reasons for discontinuation within 6 weeks of treatment were severe
adverse events, disease progression, and patient or guardian decision.
Altogether, adverse events were similar between the groups and were
gastrointestinal (diarrhoea, vomiting, nausea, fatigue, and/or rush),
hypertension, hypertriglyceridemia, increase of the lipase activity, as
well as pulmonary embolism. Of the five on-treatment patients’ deaths,
four women died of tumor progression, whereas one FGFR2mut

woman succumbed from primary cardiac arrest with contributing
reason of grade 4 pulmonary embolism suspected to be drug-related.
Block and Dowdy [16], who recently commented the article, reported
that “the rate of treatment discontinuation due to toxicity exceeded
that seen with aggressive combination cytotoxic chemotherapy (10% of
patients with advanced endometrial cancer treated with adjuvant
paclitaxel, cisplatin, and doxorubicin).”

 Altogether, the clinical activity of dovitinib was limited, and neither
group met the response threshold to continue a stage two study.
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Unfortunately, mutational FGFR2-status did not seem to correlate with
increased clinical benefit, with a high rate of incidence of severe
adverse events as well as no patients’ complete response. Interestingly,
the authors also analyzed molecular abnormalities in FGFR or ligands
of 44 samples from 48 patients enrolled, but no alterations were
reported (data not shown).

Finally, the authors concluded that “this is the first report showing
activity of a single-agent tyrosine-kinase inhibitor in patients with
recurrent advanced or metastatic FGFR2mut endometrial cancer” [15].
The proportion of patients who achieved clinical benefit was 64%,
progression-free survival was 4 months, and the median overall
survival was 20 months. However, we must take into consideration that
a study group was strictly enrolled and only affect patients with
advanced metastatic or recurrent ECs. For future research, a
combination of dovitinib with a selective ER-antagonist (for example
ICI182.780, fulvestrant), apart from chemotherapy, may probably be
more effective in advanced ECs carrying FGFR2 mutations [7].
Synergistic effect of PD173074, a pan-FGFG inhibitor, with standard
chemotherapeutic agents in 3 FGFR-mutant EC cell lines has been
recently presented [11]. However, toxic effects during multi-agent
therapies may cause a high rate of patients’ discontinuation exceeding
the FGFR-targeted benefits. In conclusion, “second-line dovitinib in
FGFRmut advanced or metastatic endometrial cancer had single agent
activity, but did not meet the endpoint for stage two of the trial” [15].
Combination therapy awaits the results of larger scale clinical trials in
patients with advanced and recurrent ECs to evaluate their efficacy and
safety [17].

Acknowledgment
The authors would acknowledge our friends and colleagues for

valuable discussions and advices during the preparation of the
manuscript. We acknowledge the support from Lublin Medical
University, Lublin, Poland, grant 326/16 (A.S.).

Conflict of Interest
The authors declare no conflict of interest.

References
1. Gadducci A, Sergiampietri C, Guiggi I (2013) Antiangiogenic agents in

advanced, persistent or recurrent endometrial cancer: a novel treatment
option. Gynecol Endocrinol 29: 811-816.

2. Lee PS, Secord AA (2014) Targeting molecular pathways in endometrial
cancer: a focus on the FGFR pathway. Cancer Treat Rev 40: 507-512.

3. Katoh M, Nakagama H (2014) FGF receptors: cancer biology and
therapeutics. Med Res Rev 34: 280-300.

4. Papa A, Zaccarelli E, Caruso D, Vici P, Benedetti Panici P, et al. (2016)
Targeting angiogenesis in endometrial cancer - new agents for tailored
treatments. Expert Opin Investig Drugs 25: 31-49.

5. Chen C, Spencer TE, Bazer FW (2000) Fibroblast growth factor-10: a
stromal mediator of epithelial function in the ovine uterus. Biol Reprod
63: 959-966.

6. Moller B, Rasmussen C, Lindblom B, Olovsson M (2001) Expression of
the angiogenic growth factors VEGF, FGR-2, EGF and their receptors in
normal human endometrium during the menstrual cycle. Mol Hum
Reprod 7: 65-72.

7. Eritja N, Domingo M, Dosil MA, Mirantes C, Santacana M, et al. (2014)
Combinatorial therapy using dovitinib and ICI182.780 (Fulvestrant)
blocks tumoral activity of endometrial cancer cells. Mol Cancer Ther 13:
776-787.

8. Pollock PM, Gartside MG, Dejeza LC, Pollock PM, Gartside MG, et al.
(2007) Frequent activating FGFR2 mutations in endometrial carcinomas
parallel germline mutations associated with cranyosynostosis and skeletal
dysplasia syndromes. Oncogene 26: 7158-7162.

9. Dutt A, Salvesen HB, Chen TH, Ramos AH, Onofrio RC, et al. (2008)
Drug-sensitive FGFR2 mutations in endometrial carcinoma. Proc Natl
Acad Sci U S A 105: 8713-8717.

10. Byron SA, Pollock PM (2009) FGFR2 as a molecular target in
endometrial cancer. Future Oncol 5: 27-32.

11. Byron SA, Loch DC, Pollock PM (2012) Fibroblast growth factor receptor
inhibition synergized with paclitaxel and doxorubicin in endometrial
cancer cells. Int J Gynecol Cancer 22: 1517-1526.

12. Byron SA, Gardside M, Powell MA, Wellens CL, Gao F, et al. (2012)
FGFR2 point mutations in 466 endometrioid endometrial tumors:
relationship with MSI, KRAS, PIK3CA, CTNNB1 mutations and
clinicopathological features. PLoS One 7: e30801.

13. Kim KB, Chesney J, Robinson D, Gardner H, Shi MM, et al. (2011) Phase
I/II and pharmacodynamic study of dovitinib (TKI258), an inhibitor of
fibroblast growth factor receptors and VEGF receptors, in patients with
advanced melanoma. Clin Cancer Res 17: 7451-7461.

14. Konecny GE, Kolarova T, O’Brien NA, Winterhoff B, Yang G, et al. (2013)
Activity of the fibroblast growth factor receptor inhibitors dovitinib
(TKI258) and NVP-BGJ398 in human endometrial cancer cells. Mol
Cancer Ther 12: 632-642.

15. Konecny GE, Finkler N, Garcia AA, Larusso D, Lee PS, et al. (2015)
Second-line dovitinib (TKI258) in patients with FGFR2-mutated or
FGFR2-non-mutated advanced or metastatic endometrial cancer: a non-
randomised, open-label, two group, two stage, phase 2 study. Lancet
Oncol 16: 686-694.

16. Block MS, Dowdy SC (2015) Second-line dovitinib in metastatic
endometrial cancer. Lancet Oncol 16: 604-606.

17. Rauh-Hain JA, Del Carmen MG (2010) Treatment for advanced and
recurrent endometrial carcinoma: combined modalities. Oncologist 15:
852-861.

 

Citation: Semczuk A, Mrozek A, Rechberger T (2016) Dovitinib (TKI258) - A Novel Therapeutic Option in Advanced-Stage Endometrial
Cancer?. J Cancer Clin Trials 1: 121. 

Page 2 of 2

J Cancer Clin Trials, an open access journal Volume 1 • Issue 4 • 1000121

https://dx.doi.org/10.3109/09513590.2013.801446
https://dx.doi.org/10.3109/09513590.2013.801446
https://dx.doi.org/10.3109/09513590.2013.801446
http://dx.doi.org/10.1016/j.ctrv.2013.11.004
http://dx.doi.org/10.1016/j.ctrv.2013.11.004
http://dx.doi.org/10.1002/med.21288
http://dx.doi.org/10.1002/med.21288
http://dx.doi.org/10.1517/13543784.2016.1116517
http://dx.doi.org/10.1517/13543784.2016.1116517
http://dx.doi.org/10.1517/13543784.2016.1116517
http://www.biolreprod.org/content/63/3/959.full
http://www.biolreprod.org/content/63/3/959.full
http://www.biolreprod.org/content/63/3/959.full
http://dx.doi.org/10.1093/molehr/7.1.65
http://dx.doi.org/10.1093/molehr/7.1.65
http://dx.doi.org/10.1093/molehr/7.1.65
http://dx.doi.org/10.1093/molehr/7.1.65
https://dx.doi.org/10.1158/1535-7163.MCT-13-0794
https://dx.doi.org/10.1158/1535-7163.MCT-13-0794
https://dx.doi.org/10.1158/1535-7163.MCT-13-0794
https://dx.doi.org/10.1158/1535-7163.MCT-13-0794
https://dx.doi.org/10.1038%2Fsj.onc.1210529
https://dx.doi.org/10.1038%2Fsj.onc.1210529
https://dx.doi.org/10.1038%2Fsj.onc.1210529
https://dx.doi.org/10.1038%2Fsj.onc.1210529
https://dx.doi.org/10.1073/pnas.0803379105
https://dx.doi.org/10.1073/pnas.0803379105
https://dx.doi.org/10.1073/pnas.0803379105
http://dx.doi.org/10.2217/14796694.5.1.27
http://dx.doi.org/10.2217/14796694.5.1.27
https://dx.doi.org/10.1097/IGC.0b013e31826f6806
https://dx.doi.org/10.1097/IGC.0b013e31826f6806
https://dx.doi.org/10.1097/IGC.0b013e31826f6806
http://dx.doi.org/10.1371/journal.pone.0030801
http://dx.doi.org/10.1371/journal.pone.0030801
http://dx.doi.org/10.1371/journal.pone.0030801
http://dx.doi.org/10.1371/journal.pone.0030801
http://dx.doi.org/10.1158/1078-0432.CCR-11-1747
http://dx.doi.org/10.1158/1078-0432.CCR-11-1747
http://dx.doi.org/10.1158/1078-0432.CCR-11-1747
http://dx.doi.org/10.1158/1078-0432.CCR-11-1747
https://dx.doi.org/10.1158/1535-7163.MCT-12-0999
https://dx.doi.org/10.1158/1535-7163.MCT-12-0999
https://dx.doi.org/10.1158/1535-7163.MCT-12-0999
https://dx.doi.org/10.1158/1535-7163.MCT-12-0999
https://dx.doi.org/10.1016/S1470-2045(15)70159-2
https://dx.doi.org/10.1016/S1470-2045(15)70159-2
https://dx.doi.org/10.1016/S1470-2045(15)70159-2
https://dx.doi.org/10.1016/S1470-2045(15)70159-2
https://dx.doi.org/10.1016/S1470-2045(15)70159-2
http://dx.doi.org/10.1016/S1470-2045%2815%2970190-7
http://dx.doi.org/10.1016/S1470-2045%2815%2970190-7
https://dx.doi.org/10.1634/theoncologist.2010-0091
https://dx.doi.org/10.1634/theoncologist.2010-0091
https://dx.doi.org/10.1634/theoncologist.2010-0091

	Contents
	Dovitinib (TKI258) - A Novel Therapeutic Option in Advanced-Stage Endometrial Cancer?
	Keywords:
	Abbreviations:
	Introduction
	Acknowledgment
	Conflict of Interest
	References


