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showed a 9 % decrease in the adjusted geometric mean for 
AUClast and an 18 % decrease for Cmax. Comparison of LF 
meal versus NM showed a 1 % decrease for AUClast and a 
10 % decrease for Cmax. Common adverse events suspected 
to be study drug related included vomiting, diarrhea, nau-
sea, and fatigue.
Conclusions  Dovitinib FMI tablet had similar systemic 
exposure to the CSF capsule and was not affected by food.

Keywords  Dovitinib · TKI258 · Fibroblast growth factor 
receptor · Pharmacokinetics · Food effect · Bioavailability

Introduction

Dovitinib (TKI258) is a potent oral inhibitor of receptor 
tyrosine kinases. Half-maximal inhibitory concentration 
values of dovitinib for these kinases are in the low nanomo-
lar range: 8–9 nmol/L for fibroblast growth factor receptor 
(FGFR), 8–13 nmol/L for vascular endothelial growth fac-
tor (VEGF) receptor, 27 nmol/L for platelet-derived growth 
factor (PDGF) receptor, and 2  nmol/L for C-Kit [1]. The 
signaling pathways activated by these receptors play a role 
in angiogenesis and the development and progression of 
cancer [2, 3].

VEGF plays a critical role in tumor angiogenesis and 
has been implicated in tumor metastasis [4, 5]. Thus, 
a number of agents that inhibit the VEGF pathway have 
been studied and approved to treat several different types 
of cancer [6]. However, cancers eventually develop resist-
ance to these drugs, in part through a process called angio-
genic escape, in which neovascularization is reactivated 
via signaling through alternative angiogenesis pathways. 
[7]. In addition to the roles they play in angiogenesis, 
PDGF regulates cell proliferation [8] and FGF plays a key 
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role in proliferation, differentiation, and tumorigenesis and 
can be tumor protective [9]. Additionally, data have shown 
that resistance to drugs that inhibit the VEGF pathway can 
be overcome by inhibition of the FGF pathway, emphasiz-
ing the need for multitargeted inhibitors like dovitinib [7]. 
Dovitinib has shown antitumor activity in patients with 
advanced metastatic renal cell carcinoma (RCC) [10] and 
FGFR-positive breast cancer [11]. Dovitinib is currently 
being investigated in several solid tumor indications, 
including breast and endometrial cancer and gastrointesti-
nal stromal tumors.

Early clinical studies of dovitinib determined the 
maximum tolerated dose (MTD) to be 400  mg/day 
when administered continuously, [12] with steady state 
achieved by Day 7 [13]. Dose-dependent accumulation 
was observed at higher doses, but pharmacokinetic (PK) 
modeling predicted that a 5-days-on/2-days-off sched-
ule would allow the use of higher doses of dovitinib in 
order to achieve higher therapeutic plasma concentra-
tions [13]. Results from a phase 1 study, in which this 
intermittent dosing schedule in advanced RCC was used 
(NCT00715182), confirmed that higher doses were feasi-
ble; therefore, the MTD of 500 mg/day using the 5-days-
on/2-days-off schedule, which achieved steady state by 
the second week, was recommended as the phase 2 dose 
and schedule [14].

Initial phase 1 and 2 trials of dovitinib used an anhydrate 
capsule formulation, referred to as the clinical service form 
(CSF), but scaling up production for use in larger clinical 
trials proved to be technically challenging. Therefore, a 
monohydrate capsule formulation, referred to as the final 
market image (FMI), was developed in capsule form for 
use in subsequent phase 2 and 3 trials and tablet form for 
use in further clinical trials and commercially. A previ-
ous phase 1 study in patients with advanced solid tumors 
(NCT01030055) showed that the bioavailability of the 
FMI capsule and CSF capsule formulations is comparable, 
but the FMI tablet was not assessed [15]. Here, we used a 
similar study design to compare the bioavailability of the 
FMI tablet to that of the CSF capsule following a single 
administration of the recommended phase 2 dose (RP2D) 
of 500 mg (Arm 1).

The prior study also showed that food did not affect the 
systemic exposure of dovitinib FMI capsules [15]. Follow-
ing the same design, we compare here the effect of food 
on systemic exposure to the FMI tablet (Arm 2). To reduce 
the duration of the food effect tests, a continuous once-
daily dovitinib schedule was used, as the time required to 
reach steady state is decreased compared with the 5-days-
on/2-days-off schedule. Additionally, a reduced dose of 
300  mg/day (1 dose level below the MTD) was used in 
Arm 2, in case food were to increase the bioavailability of 
dovitinib.

Materials and methods

Study design

This was a 2-arm, phase 1 crossover study of dovitinib in 
patients with advanced solid tumors. Patients with breast 
cancer were excluded as a previous trial of dovitinib mono-
therapy did not proceed to the second stage [11], suggesting 
the risk/benefit ratio may not be favorable in this advanced 
patient population. The primary objective of Arm 1 was to 
determine the relative bioavailability of the planned com-
mercial formulation of dovitinib, the FMI monohydrate 
tablet, compared with that of the CSF anhydrate capsule 
formulation. The primary objective of Arm 2 was to deter-
mine the effect of food on the bioavailability of dovitinib. 
Secondary objectives were to characterize the safety and 
tolerability of dovitinib and evaluate the preliminary evi-
dence of its antitumor activity. The study was registered at 
www.clinicaltrials.gov, identifier NCT01155713.

The design of this study was similar to the one that com-
pared the bioavailability of the CSF and FMI capsule for-
mulations of dovitinib and determined the effect of food on 
the bioavailability of the FMI capsule [15]. Briefly, patients 
enrolled in Arm 1 were randomly assigned to receive a 
single 500-mg dose of the anhydrate CSF capsule or the 
monohydrate FMI tablet in Cycle 1, followed by a sin-
gle 500-mg dose of the other formulation 7 days later. In 
subsequent cycles, patients could receive the CSF capsule 
formulation of dovitinib at the RP2D of 500 mg/day on a 
5-days-on/2-days-off schedule in 28-day cycles until unac-
ceptable toxicity, disease progression, withdrawal of con-
sent, and/or discretion of the investigator (Fig. 1a).

The formulation used in Arm 2 was determined following 
an interim PK evaluation of the relative bioavailability in Arm 
1. In Cycle 1 of Arm 2, patients received 300 mg of dovitinib 
FMI tablet once daily following 1 of 6 meal sequences, each 
with 3 prandial conditions: low fat (LF), high fat (HF), or no 
meal (NM). On days of PK evaluation, dovitinib was admin-
istered ≤0.5 h after the end of a LF or NF, or 1 h before or 
2 h after a light breakfast (NM). Meal formulations and PK 
testing dates were as previously described [15]. In subsequent 
cycles, patients could receive the FMI tablet formulation of 
dovitinib at the RP2D of 500 mg/day on a 5-days-on/2-days-
off schedule in 28-day cycles until unacceptable toxicity, dis-
ease progression, withdrawal of consent, and/or discretion of 
the investigator (Fig. 1b).

In Arm 1, the PK set included all randomized patients 
who received both of the Cycle 1 CSF capsule and FMI tab-
let doses (without vomiting within 4 h) and provided eval-
uable PK data. In Arm 2, the PK set included all patients 
who received 300 mg of dovitinib on ≥4 consecutive days 
prior to the food effect tests on Days 8, 15, and 22 of Cycle 
1, consumed ≥75  % of each assigned test meal (e.g., LF 

http://www.clinicaltrials.gov


731Cancer Chemother Pharmacol (2015) 75:729–737	

1 3

or HF), and received the planned dose of 300  mg within 
30  min after meal consumption ended and did not vomit 
within 4 h after dosing on Days 8, 15, and 22 of Cycle 1; 
the PK set provided evaluable PK data.

The study protocol and all amendments were reviewed 
and approved by the institutional review board for each 
center. Each patient provided informed written consent 
before any screening assessments were performed. The 
study was conducted in accordance with Good Clinical 
Practice and the ethical principles of the Declaration of 
Helsinki.

Patients

Patients ≥18  years of age with World Health Organi-
zation performance status ≤2 were eligible if they had 

cytopathologically or histopathologically confirmed diag-
nosis of an advanced solid tumor (excluding breast cancer) 
that had progressed despite standard therapy or for which 
no standard therapy existed. Additional eligibility criteria 
were as described previously [15].

Pharmacokinetic assessments

Assessment criteria and details were also described previ-
ously [15]. Blood samples for PK analyses were obtained 
on Days 1 and 9 of Cycle 1 in Arm 1 and Days 8, 15, and 
22 of Cycle 1 and Day 26 of Cycle 3 in Arm 2. A linear 
mixed-effect model was fitted to the log-transformed PK 
parameters: area under the plasma concentration–time 
curve from time 0 to the last measurable sample time 
(AUClast), area under the curve from time zero to infinity 

Fig. 1   Overview of Arm 1 (bio-
availability) and Arm 2 (food 
effect). a In Arm 1, patients 
were randomized to receive a 
single 500-mg dose of either 
the anhydrate clinical service 
form (CSF) dovitinib capsule or 
the monohydrate final market 
image (FMI) dovitinib tablet on 
Day 1. On Day 9 (after 7 days 
of rest), patients received a 
single 500-mg dose of the other 
formulation. After completing 
Cycle 1, patients could receive 
the CSF capsule at 500 mg once 
a day on a 5-days-on/2-days-off 
schedule in 28-day cycles until 
unacceptable toxicity, disease 
progression, withdrawal of 
consent, and/or discretion of 
the investigator. b In Arm 2, 
patients were randomized to 1 
of 6 sequences with 3 prandial 
conditions (high-fat meal, low-
fat meal, and no meal). Patients 
received 300 mg of dovitinib 
FMI tablet on a continuous 
once-daily dosing schedule. 
On Days 8, 15, and 22, patients 
took their dovitinib under the 
defined prandial state and blood 
was drawn for pharmacokinetic 
analysis. Following Cycle 1, 
patients in Arm 2 could receive 
the FMI tablet at 500 mg once 
a day on a 5-days-on/2-days-off 
schedule in 28-day cycles until 
unacceptable toxicity, disease 
progression, withdrawal of 
consent, and/or discretion of the 
investigator
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(AUCinf), and maximum plasma concentration (Cmax). 
Included in the model were treatment (Arm 1) or food state 
(Arm 2), period, and sequence as a fixed factor and patients 
nested within sequence as a random factor. The FMI tablet 
was the test treatment in Arm 1, and the LF and HF food 
states were the test treatments in Arm 2. The 2-sided 90 % 
confidence interval (CI) for the least-square means of the 
difference (test – reference) on the log scale was calculated. 
The data were antilogged to obtain the point estimates 
and 90 % CI for the ratio of the geometric means on the 
untransformed scale.

Efficacy/safety assessments

Tumors were assessed at baseline and every 8  weeks by 
local investigators using the response evaluation criteria in 
solid tumors version 1.0 [16]. Adverse events (AEs) occur-
ring on treatment or within 28 days after the last dose were 
assessed according to the Common Terminology Criteria 
for Adverse Events version 4.0.

Results

Arm 1 (bioavailability)

A single-dose crossover of the anhydrate CSF capsule for-
mulation and the monohydrate FMI tablet formulation of 
dovitinib was evaluated in Arm 1 of the study (Fig.  1a). 
Between July 12, 2010, and October 27, 2010, twenty-one 
patients in Arm 1 were randomized to either CSF capsule 
followed by FMI tablet (CSF  →  FMI; n  =  10) or FMI 
tablet followed by CSF capsule (FMI  →  CSF; n  =  11). 
Patient demographics were similar between the two 
sequences: about half of all patients were male (52.4 %), 
patients were predominantly white (81.0 %) and had World 
Health Organization performance status of 1 (71.4 %), and 
the median body mass index was 29.9  kg/m2 (Table  1). 
The median ages for the CSF  →  FMI and FMI  →  CSF 
sequences were 67 years (range 45–79 years) and 59 years 
(range 36–82 years), respectively.

Two patients discontinued treatment in Cycle 1, one due 
to an AE and the other withdrew consent (Table 2). Nine-
teen patients continued to receive dovitinib in subsequent 
cycles, with one patient ongoing at the time of data cut-
off. The remaining 18 patients discontinued due to disease 
progression (n  =  10), investigator decision (n  =  4), AEs 
(n = 3), or withdrawal of consent (n = 1).

The PK set of Arm 1, Cycle 1 consisted of 17 patients. 
Based on the linear mixed-effect model, the adjusted 
geometric means (CSF capsule and FMI tablet, respec-
tively) were 4,819 and 4,670 h ng/mL for AUClast and 192 
and 191 ng/mL for Cmax (Table 3; Fig. 2a). The adjusted 

geometric mean for AUClast decreased by 3  %, while 
Cmax decreased by 1  % for the FMI tablet formulation 
compared with the CSF capsule formulation. Cmax was 
achieved at a mean time to maximum plasma concentra-
tion (Tmax) of 7 h for both the CSF capsule and FMI tab-
let formulations. The half-life of dovitinib was similar in 
the CSF and FMI formulations (geometric mean, 18.4 and 
16.1 h, respectively). PK parameters such as AUCinf, vol-
ume of distribution, and clearance were not reported due 
to limited sampling and extrapolated AUC values >20 % 
of the AUClast in a number of patients. In summary, the 
FMI tablet and CSF capsule formulations of dovitinib had 
similar systemic exposure.

Arm 2 (food effect)

Based on the similar bioavailability of the two formulations 
in Arm 1, the FMI tablet was used in Arm 2 in a continu-
ous once-daily schedule to test the effect of food on dovi-
tinib bioavailability (Fig. 1b). Between April 5, 2011, and 
January 23, 2012, forty-two patients were randomized to 1 
of 6 Cycle 1 meal sequences: NM → LF → HF (n = 7), 
LF →  HF →  NM (n =  6), HF →  NM →  LF (n =  8), 
LF → NM → HF (n = 4), NM → HF → LF (n = 8), and 
HF →  LF →  NM (n =  9). Demographic characteristics, 
including age (median 62.5 years), were similar across the 
treatment sequences, with the exception of weight (median 
75.7 kg) and body mass index (median 26.6 kg/m2), which 
were imbalanced among the treatment sequences. Dur-
ing Cycle 1, 17 patients discontinued treatment due to 
AEs (n  =  8), investigator decision (n  =  3), withdrawal 
of consent (n = 2), disease progression (n = 2), or death 
(n = 2; Table 2). Twenty-five patients continued to receive 
dovitinib in subsequent cycles, with two patients receiv-
ing treatment at the time of data cutoff. The remaining 23 
patients discontinued treatment due to disease progression 
(n =  11), AEs (n =  6), investigator decision (n =  5), or 
withdrawal of consent (n = 1).

In Cycle 1 of Arm 2, the PK set consisted of 19 
patients. The adjusted geometric means (NM, LF meal, 
and HF meal, respectively) were 2,701, 2,662, and 
2,464 h ng/mL for AUClast and 185, 166, and 151 ng/mL 
for Cmax (Table 3; Fig. 2b). The HF meal versus NM com-
parison showed a 9 % decrease in the adjusted geometric 
mean for AUClast and an 18  % decrease in the adjusted 
geometric mean for Cmax based on the linear mixed-
effect model (Table  3; Fig.  2b). For the LF meal versus 
NM comparison, 1 and 10  % decreases in the adjusted 
geometric means for AUClast and Cmax, respectively, were 
observed. The median Tmax was 4.0  h with NM, 6.0  h 
with an LF meal, and 6.1 h with an HF meal. In summary, 
these results indicate that food did not affect the systemic 
exposure of dovitinib.
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Safety

Across both arms of the study, the majority of AEs sus-
pected to be study drug related were generally grade 1 or 
2 (Table 4), with only one suspected grade 4 AE (increased 

lipase in Arm 1, Cycle 1). The most common AEs sus-
pected to be study drug related during subsequent cycles 
in which dovitinib was dosed on a 5-days-on/2-days-off 
schedule were vomiting (54.5 %), diarrhea (47.7 %), nau-
sea (45.5 %), and fatigue (36.4 %). Two patients (9.5 %) 

Table 1   Patient demographics

WHO World Health 
Organization
a  Baseline body mass index 
values were available for 
20 patients in Arm 1 and 41 
patients in Arm 2
b  Represents primary sites in 
only one patient or otherwise 
reported as “other”

Arm 1 (bioavailability)
n = 21

Arm 2 (food effect)
n = 42

Median age (range), years 64.0 (36–82) 62.5 (33–81)

Sex, n (%)

 Male 11 (52.4) 20 (47.6)

 Female 10 (47.6) 22 (52.4)

Median body mass index (range), kg/m2 29.9 (17.8–53.5)a 26.6 (15.1–42.3)a

Race n (%)

 White 17 (81.0) 36 (85.7)

 Black 2 (9.5) 3 (7.1)

 Asian 1 (4.8) 1 (2.4)

 Native American 1 (4.8) 0

 Other 0 2 (4.8)

WHO performance status, n (%)

 0 5 (23.8) 11 (26.2)

 1 15 (71.4) 30 (71.4)

 2 1 (4.8) 1 (2.4)

Primary site of cancer, n (%)

 Colon 2 (9.5) 7 (16.7)

 Lung 1 (4.8) 6 (14.3)

 Bladder 1 (4.8) 5 (11.9)

 Kidney 3 (14.3) 3 (7.1)

 Thyroid 3 (14.3) 1 (2.4)

 Adrenal 1 (4.8) 1 (2.4)

 Ovary 1 (4.8) 1 (2.4)

 Pancreas 1 (4.8) 1 (2.4)

 Prostate 1 (4.8) 1 (2.4)

 Soft tissue sarcoma 1 (4.8) 1 (2.4)

 Head and neck 0 2 (4.8)

 Peritoneum 0 2 (4.8)

 Otherb 6 (28.6) 11 (26.2)

Median number of prior regimens, n (range) 3 (1–10) 3 (1–8)

Table 2   Patient disposition Arm 1 (bioavailability) Arm 2 (food effect)

Cycle 1
n = 21

All cycles
n = 21

Cycle 1
n = 42

All Cycles
n = 42

Ongoing, n (%) 19 (90.5) 1 (4.8) 25 (59.5) 2 (4.8)

Discontinued, n (%) 2 (9.5) 20 (95.2) 17 (40.5) 40 (95.2)

  Disease progression 0 10 (47.6) 2 (4.8) 13 (31.0)

  Adverse events 1 (4.8) 4 (19.0) 8 (19.0) 14 (33.3)

  Investigator decision 0 4 (19.0) 3 (7.1) 8 (19.0)

  Withdrew consent 1 (4.8) 2 (9.5) 2 (4.8) 3 (7.1)

  Death 0 0 2 (4.8) 2 (4.8)
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in Arm 1, Cycle 1, 13 patients (31.0 %) in Arm 2, Cycle 
1, and 23 patients (52.3  %) in subsequent cycles across 
both arms experienced a grade 3 or 4 AE suspected to be 
study drug related. The suspected grade 3/4 AEs with an 
incidence of >5 % were fatigue (9.5 %) in Arm 2, Cycle 1 

and fatigue (11.4 %) and hypertriglyceridemia (11.4 %) in 
subsequent cycles across both arms.

In Arm 1, Cycle 1, no grade 3 laboratory abnormali-
ties with an incidence of >5  % were reported. In Arm 2, 
Cycle 1, the grade 3 or 4 laboratory abnormalities with an 

Table 3   Ratio of geometric means

AUClast area under the plasma concentration–time curve from time 0 to the last measurable sample time, CI confidence interval, Cmax maximum 
plasma concentration, CSF clinical service form, FMI final market image, HF high fat, LF low fat, NM no meal, PK pharmacokinetic, Tmax mean 
time to maximum plasma concentration
a  Number of patients with nonmissing values
b  Determined from a mixed-effects model and back-transformed from log scale
c  Model includes treatment or food state, period, and sequence as a fixed factor and patient nested within sequence as a random factor
d  Median is presented under “Adjusted Geometric Mean,” median difference is under “Geometric Mean Ratio,” and minimum and maximum of 
treatment differences are under “(90 % CI)”

PK Parameter Treatment No.a Adjusted geometric meanb Comparison Geometric mean ratio (90 % CI)b

Arm 1

AUClast h ng/mLc CSF 17 4,819 FMI/CSF 0.97 (0.88–1.07)

FMI 17 4,670

Cmax ng/mLc CSF 17 192 FMI/CSF 0.99 (0.91–1.08)

FMI 17 191

Tmax h
d CSF 17 7.0 FMI−CSF 0.03 (−4.00 to 15.48)

FMI 17 7.0

Arm 2

AUClast h ng/mLc NM 19 2,701 – –

LF 19 2,662 LF/NM 0.99 (0.88–1.10)

HF 19 2,464 HF/NM 0.91 (0.81–1.02)

Cmax ng/mLc NM 19 185 – –

LF 19 166 LF/NM 0.90 (0.78–1.03)

HF 19 151 HF/NM 0.82 (0.71–0.94)

Tmax h
d NM 19 4.0 – –

LF 19 6.0 LF−NM 0.12 (−4.82 to 3.22)

HF 19 6.1 HF−NM 1.97 (−3.72 to 20.25)

Fig. 2   Plasma pharmacokinetic 
profiles of dovitinib. The arith-
metic mean (±SD) of dovitinib 
plasma concentration is plotted 
versus time for the a clinical 
service form (CSF) capsule and 
final market image (FMI) tablet 
treatments and b food states 
[high-fat (HF) meal, low-fat 
(LF) meal, and no meal (NM)]. 
SD standard deviation
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incidence of >5  % were increased γ-glutamyltransferase 
(11.9  %), increased lipase (9.5  %), decreased sodium 
(7.1  %), and increased alkaline phosphatase (7.1  %). In 
subsequent cycles across both arms, the grade 3 laboratory 
abnormalities with an incidence of >5  % were increased 
triglycerides (20.5  %), decreased lymphocytes (13.6  %), 
increased γ-glutamyltransferase (13.6  %), increased alka-
line phosphatase (13.6 %), decreased sodium (11.4 %), and 
increased lipase (9.1  %). One patient developed grade 4 
increased alkaline phosphatase (4.8 %) during Cycle 1 of 
Arm 1 that was grade 2 at baseline and one patient devel-
oped grade 4 decreased lymphocytes (4.0 %) during subse-
quent cycles of Arm 2 that was grade 3 at baseline.

No patients experienced grade 3 or 4 total biliru-
bin increases. One case of grade 3 increased alanine 

aminotransferase was reported. No patients met the criteria 
for Hy’s law. One instance of Fridericia-corrected QT inter-
val >500 ms was observed in Arm 2, Cycle 1. The single 
episode, which occurred concurrently with a finding of flat 
T waves, was reported in a patient who had discontinued 
dovitinib due to nausea and vomiting 6  days earlier. No 
patients in either arm of the trial had a Fridericia-corrected 
QT increase from baseline >60 ms.

Across the entire study, 18 patients (28.6 %) discontin-
ued treatment due to AEs, most commonly fatigue (n = 3) 
and vomiting (n = 2).

No deaths occurred on treatment or within 28  days of 
the last dose in Arm 1. Seven on-treatment deaths occurred 
in Arm 2 (2 in Cycle 1, five within 28  days of treatment 
discontinuation). Six of these events were associated with 

Table 4   Clinical adverse events suspected to be related to study drug in >10 % of patients (in Cycles 1 and 2 of either arm)

a  No grade 4 drug-related adverse events were reported in Cycle 1 of Arm 1 or Cycle 2+ of either arm. Only 1 drug-related grade 4 adverse 
event (increased lipase) was reported in Cycle 1 of Arm 2
b  Cycle 2+ used standard dosing (500 mg/once a day on a 5-days-on/2-days-off schedule)

Cycle 1 (pharmacokinetic test)

Arm 1 (bioavailability)
n = 21

Arm 2 (food effect)
n = 42

Any grade, n (%) Grade 3, n (%)a Any grade, n (%) Grade 3, n (%)a

Total 18 (85.7) 2 (9.5) 41 (97.6) 13 (31.0)

Nausea 8 (38.1) 0 24 (57.1) 1 (2.4)

Diarrhea 5 (23.8) 0 17 (40.5) 0

Vomiting 5 (23.8) 0 16 (38.1) 2 (4.8)

Fatigue 2 (9.5) 0 14 (33.3) 4 (9.5)

Decreased appetite 1 (4.8) 0 9 (21.4) 0

Dehydration 0 0 6 (14.3) 0

Cycle 2+b

Arm 1 (bioavailability)
n = 19

Arm 2 (food effect)
n = 25

Any grade n, (%) Grade 3, n (%)a Any grade, n (%) Grade 3, n (%)a

Total 18 (94.7) 9 (47.4) 25 (100) 14 (56.0)

Vomiting 13 (68.4) 1 (5.3) 11 (44.0) 1 (4.0)

Diarrhea 11 (57.9) 1 (5.3) 10 (40.0) 0

Nausea 8 (42.1) 1 (5.3) 12 (48.0) 1 (4.0)

Fatigue 7 (36.8) 1 (5.3) 9 (36.0) 4 (16.0)

Decreased appetite 4 (21.1) 0 2 (8.0) 0

Rash 4 (21.1) 0 2 (8.0) 0

Asthenia 3 (15.8) 0 3 (12.0) 2 (8.0)

Headache 3 (15.8) 0 0 0

Pain in extremity 2 (10.5) 0 1 (4.0) 0

Dermatitis acneiform 1 (5.3) 0 3 (12.0) 1 (4.0)

Dizziness 1 (5.3) 0 3 (12.0) 0

Dehydration 0 0 3 (12.0) 2 (8.0)

Constipation 0 0 3 (12.0) 0
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disease progression, and one patient with lung cancer died 
of cardiac arrest. None of the deaths were suspected to be 
related to study drug.

Efficacy

Of the 63 patients in both arms, no patients achieved a 
complete response. One patient (1.6  %) in Arm 2 with 
heavily pretreated adenocarcinoma of the endometrium had 
an unconfirmed partial response at the first evaluation and 
progressive disease at the second evaluation. This patient 
died due to disease progression 10 days after the last dose 
of dovitinib.

In addition, 29 patients (46.0  %) achieved stable dis-
ease (SD; 14 patients in Arm 1, 15 patients in Arm 2). 
Ten patients who achieved SD were on study drug for 
>120  days, with durations on treatment as follows: four 
patients with RCC (129, 131, 162, and 213  days), three 
patients with thyroid cancer (242, 348, and 590+ days), 
one patient with gastrointestinal stromal tumor (145 days), 
one patient with thymoma (130 days), and one patient with 
bladder cancer (123 days).

Discussion

During the course of its development, dovitinib has been 
formulated as an anhydrate CSF capsule and as a monohy-
drate FMI capsule and tablet. In a previous study, the CSF 
capsule and FMI capsule formulations were shown to have 
similar bioavailability [15]. However, that study did not 
include the FMI tablet for comparison. Thus, this 2-arm, 
phase 1 crossover study investigated the relative bioavail-
ability of the CSF capsule and FMI tablet formulations.

Results from Arm 1 of this study showed comparable 
bioavailability for these dovitinib formulations. Hence, the 
preferred formulation, the FMI tablet, was used in Arm 2 
of the study to investigate the effect of food on dovitinib 
pharmacokinetics. The results indicate that food (HF and 
LF meals) does not affect the systemic exposure of the FMI 
tablet formulation of dovitinib, which is consistent with 
results from the prior study, and show that dovitinib can be 
taken with or without food [15].

Dovitinib had a tolerable safety profile in both study 
arms. The most frequently reported AEs suspected to be 
related to study drug were grade 1 and 2 vomiting, diar-
rhea, nausea, and fatigue, which are known side effects of 
dovitinib [10, 11, 15].

One patient with heavily pretreated adenocarcinoma of 
the endometrium had an unconfirmed partial response to 
single-agent dovitinib, and ten patients who achieved SD 
remained on study drug for a prolonged period (>120 days). 

These results show that single-agent dovitinib has clinical 
activity and support its continued investigation.

In conclusion, the results from this study show that the 
FMI tablet had similar bioavailability to that of the CSF 
capsule and that its systemic exposure was not affected by 
food. Therefore, the FMI tablet formulation can be used 
going forward and can be taken with or without food. The 
FMI tablet is currently being used in a phase 2 study of 
dovitinib or placebo plus fulvestrant in postmenopausal 
women with human epidermal growth factor receptor 2—
negative and hormone receptor—positive breast cancer 
(NCT01528345) [17].
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