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Abstract

Background: Ramucirumab is a human IgG1 monoclonal antibody that specifically targets the vascular endothelial 
growth factor receptor-2. The primary objective of this study was to investigate the effect of concomitant ramucirumab 
on the pharmacokinetics of docetaxel.

Methods: Patients with metastatic or locally advanced malignant solid tumors resistant to standard therapy or for 
which no standard therapy was available were recruited. Patients received docetaxel 75 mg/m2 and ramucirumab 10 
mg/kg on day 1 of a 3-week cycle. In cycle 1, docetaxel was administered alone; in cycle 2 and subsequent cycles, 
ramucirumab was administered followed by docetaxel. Blood was drawn immediately before and at regular intervals 
after infusions for cycles 1 and 2 to determine docetaxel and ramucirumab concentrations. 

Results: Docetaxel pharmacokinetic parameters were assessed in 18 patients. The dose-normalized area under the 
plasma concentration versus time curve from time zero extrapolated to infinity and maximum plasma drug concentration
of docetaxel during cycle 2 were similar to those when docetaxel was administered alone during cycle 1, with geometric 
least squares means ratios of 0.97 (90% CI: 0.84, 1.10) for the area under the plasma concentration versus time curve 
from time zero extrapolated to infinity and 1.14 (90% CI: 0.84, 1.55) for the maximum plasma drug concentration. Of 
the 22 patients who received any dose of study drug, the most commonly reported treatment-emergent adverse events 
included nausea (12 patients, 54.5%), fatigue, leukopenia, and neutropenia (each in nine patients, 40.9%). The most 
commonly reported grade ≥ 3 treatment-emergent adverse events were leukopenia and neutropenia (each in seven 
patients, 31.8%). 

Conclusions: Coadministration of ramucirumab had no effect on the pharmacokinetics of docetaxel. The incidence 
and severity of treatment-emergent adverse events were consistent with the known safety profiles of docetaxel and 
ramucirumab.

Keywords: Ramucirumab; Docetaxel; Drug-drug interactions;
Pharmacokinetics

Abbreviations: AUC(0-∞): Area under plasma concentration-time
curve, Area under the plasma/serum concentration versus time curve 
from time zero extrapolated to infinity; AUCtlast-∞: Plasma/serum 
concentration versus time curve from time zero until the time of last 
measurable concentration to infinity; CI: Confidence Interval; CL: 
Clearance; Cmax: Maximum Plasma/Serum Drug Concentration; 
DDI: Drug-Drug Interaction; ECOG PS: Eastern Cooperative 
Oncology Group Performance Status; IgG1: Immunoglobulin G 
Subclass 1; LQC: Lower Quality Control; LS mean: Least Squares 
Mean; mAbs: Monoclonal Antibodies; NSCLC: Non-Small Cell 
Lung Cancer; SAE: Serious Adverse Event; t1/2: Terminal Half-
Life; TEAE: Treatment-Emergent Adverse Event; VEGF: Vascular 
Endothelial Growth Factor; VEGFR-2: VEGF Receptor-2; Vss: 
Volume of Distribution at Steady State 

Introduction
Angiogenesis is required for invasive tumor growth and metastasis, 

and as such, is a key target for control of cancer progression [1]. 
Vascular endothelial growth factor (VEGF) and VEGF receptor-2 
(VEGFR-2) are important mediators in tumor-associated angiogenesis 

[2]. Blockade of VEGF-and VEGFR-2-mediated signaling inhibits the 
formation of new blood vessels and tumor growth [3].

Ramucirumab is a human immunoglobulin G subclass 1 (IgG1) 
monoclonal antibody that selectively binds with high affinity to 
VEGFR-2, blocking binding of all VEGF ligands and receptor 
activation [4]. The results from REVEL, a randomized phase 3 trial in 
patients with previously treated non-small cell lung cancer (NSCLC) 
showed that treatment with ramucirumab plus docetaxel significantly 
improved survival compared to treatment with docetaxel alone (median 
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overall survival of 10.5 months for patients treated with ramucirumab 
plus docetaxel versus 9.1 months for patients treated with placebo 
plus docetaxel [hazard ratio 0.86, 95% confidence interval (CI) 0.75-
0.98; P=0.023] [5]. The results of this trial led to U.S. Food and Drug 
Administration approval for ramucirumab as second-line therapy in 
patients with advanced NSCLC. 

Docetaxel belongs to the class of taxane antineoplastic agents that 
act by prevention of microtubule depolymerization leading to cell cycle 
arrest, apoptosis, and cytotoxicity, and it is metabolized in the liver 
by cytochrome P450 3A isozymes [6]. Docetaxel has activity against 
various types of malignancies, including breast, lung, ovarian, prostate, 
and head and neck cancer. It is used as a single agent as second-line 
therapy in patients with advanced NSCLC and in combination with 
cisplatin in chemotherapy-naïve patients with metastatic NSCLC [6]. 

The primary objective of this study was to assess the effect of 
concomitant ramucirumab on the pharmacokinetics of docetaxel in 
patients with advanced malignant solid tumors resistant to standard 
therapy or for which no standard therapy was available.

Materials and Methods
Study design

This was a multicenter, open-label, single-arm, cross-comparison 
study investigating the potential of concomitant ramucirumab to 
affect the pharmacokinetics of docetaxel. This study was conducted 
in accordance with the Good Clinical Practices, the Declaration of 
Helsinki, and approval by the medical institutions’ Ethical Review 
Board. Patients provided written informed consent prior to inclusion. 
This trial was registered with ClinicalTrials.gov (NCT01567163).

Eligible patients were ≥ 18 years of age, had metastatic or locally 
advanced malignant solid tumors that were resistant to standard 
therapy or for which no standard therapy was available, had adequate 
organ and hematologic function, had no history of uncontrolled 
hypertension or bleeding, and had an Eastern Cooperative Oncology 
Group performance status (ECOG PS) of 0-2. Patients were required to 
have had 0-1 prior taxane-containing treatment regimens (including 
taxane monotherapy), which must have been completed at least 6 
months before the first dose of study drug. Prior treatment with 
bevacizumab was allowed.

In cycle 1, docetaxel 75 mg/m2 only was administered on day 1 of a 
3-week cycle. Combination treatment with ramucirumab 10 mg/kg and 
docetaxel 75 mg/m2 every 3 weeks began on day 1 of cycle 2 and continued 
through subsequent cycles until treatment ended (Figure 1). Patients 
could continue treatment until disease progression, the development 
of intolerable toxicity, or other reasons for study withdrawal. The study 
design and data analysis followed US FDA guidance [7].

Pharmacokinetic sampling and assay

Docetaxel: Blood samples for docetaxel analysis were drawn 
immediately before (0 h) and after (1 h) the docetaxel infusion, and at 
1.5, 2, 3, 5, 7, 24, 48, and 72 h after the start of the docetaxel infusion in 
cycle 1 (monotherapy) and cycle 2 (coadministered with ramucirumab). 
Docetaxel concentration in plasma was determined using a validated 
liquid chromatography with tandem mass spectrometric detection 
method (Covance Laboratories Inc., Madison, Wisconsin, USA). The 
lower limit of quantification was 5.00 ng/mL. The inter-assay accuracy 
(deviation of mean from theoretical%) during validation ranged from 
-4.7-6.7%. The inter-assay precision (%relative standard deviation) 
during validation ranged from 4.4-7.6%. Testing to assess the potential 

for coadministered ramucirumab to interfere with the assay was 
performed. One replicate of pure solution of ramucirumab (2000.00 ng/
mL), and duplicate blank matrix samples and three replicates of lower 
quality control (LQC) samples spiked with ramucirumab (2000.00 ng/
mL) were extracted. For the pure solution and blank matrix samples, 
there was no significant interference in the chromatographic regions of 
interest for docetaxel (<20.0% of the mean lower limit of quantitation 
response for docetaxel). For the LQC, at least two out of three replicates 
of the docetaxel quality control samples spiked with ramucirumab were 
within ± 15% bias. Therefore, the method demonstrated acceptable 
selectivity in the presence of ramucirumab.

Ramucirumab: Blood samples for ramucirumab analysis were 
drawn immediately before the ramucirumab infusion (-1 h) and after 
the ramucirumab infusion/pre-docetaxel infusion (0 h) and 1.5, 2, 3, 
5, 7, 24, 48, 72, 168, 264, and 336 h after the start of the ramucirumab 
infusion in cycle 2 (coadministered with docetaxel). Ramucirumab 
concentration in serum was determined using a validated enzyme-
linked immunosorbent assay method (Intertek Pharmaceutical 
Services, San Diego, California, USA). The lower limit of quantification 
was 2500.00 ng/mL. The inter-assay accuracy (% relative error) during 
validation ranged from -24.9-3.9%. The inter-assay precision (% 
relative standard deviation) during validation ranged from 4.9-17.4%. 
Interference with docetaxel was also assessed and was determined to 
have no impact on the quantitation of ramucirumab.

Pharmacokinetic analysis

Pharmacokinetic (PK) parameters for ramucirumab and docetaxel 
were computed by standard noncompartmental methods of analysis 
using Phoenix® WinNonlin® Professional 6.2 (Pharsight Corporation, 
St. Louis, MO, USA).

PK parameters determined for ramucirumab and docetaxel 
were maximum plasma/serum drug concentration (Cmax), the area 
under the plasma/serum concentration versus time curve from time 
zero extrapolated to infinity [AUC(0-∞)], clearance (CL), volume of 
distribution at steady state (Vss), and terminal half-life (t1/2). AUC(0-∞) 
and Cmax were dose normalized for the drug-drug interaction (DDI) 
comparison because patients received different absolute doses. 

Statistical analysis

A mixed-effect model was used to analyze the log-transformed 
PK parameters of AUC(0-∞) and Cmax for docetaxel with or without 

Cycle 1
(3 weeks)

Cycle 2
(3 weeks)

Docetaxel infusions

Ramucirumab infusions

Cycle 3+
(3 weeks)

D1 D8 D8 D8D15 D15 D15D1 D1

Figure 1: Study design. Cycle 1, day 1, treatment with docetaxel (75 mg/m2); 
cycle 2, day 1, treatment with docetaxel + ramucirumab (10 mg/kg); cycle 3 + 
treatment with docetaxel + ramucirumab. Horizontal lines indicate periods of 
frequent sampling. D: Day.
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coadministration with ramucirumab. The model contained cycle 
(docetaxel, ramucirumab + docetaxel) as fixed effect and patient as 
a random effect. From the model, least squares mean (LS mean) and 
90% CI for the differences of AUC(0-∞) and Cmax of docetaxel in log scale 
between cycle 1 and cycle 2 were estimated, then transformed back 
to the original scale to estimate the ratio of geometric LS means and 
90% CIs for the comparison (ramucirumab+docetaxel vs. docetaxel). 
Between-patient and within-patient coefficients of variability were also 
calculated. All calculations were performed using SAS® version 9.2.

Safety

All patients exposed to any dose level of the study treatments 
during the trial were considered for the analysis of safety. 

Results
Patient demographics and disease characteristics

A total of 22 patients received at least one dose of ramucirumab 
or docetaxel. A summary of patient baseline characteristics is shown 
in Table 1. Of these 22 treated patients, there were 13 male (59.1%) 
and nine female (40.9%). The median age of participants was 61.5 years 
(range 26-74 years). The majority of patients were white (17 patients, 
77.3%) and had an ECOG PS of 0 or 1 (21 patients, 95.5%). The median 
duration of disease was 25.5 months (range 10 to 80 months). The most 
commonly reported site of origin for the primary tumor was non-
small cell lung cancer (five patients, 22.7%), prostate carcinoma and 
urothelial carcinoma (each in three patients, 13.6%), breast carcinoma 
and soft tissue sarcoma (each in two patients, 9.1%), and other cancers 
comprised 7 (31.8%) patients. There were no patients with previous 
anticancer treatments within 21 days or prior radiotherapy within 14 
days of the start of the study.

Pharmacokinetics

Docetaxel: Mean plasma concentration-time profiles of docetaxel 
as monotherapy and in combination with ramucirumab are presented 
in Figure 2. The two curves were superimposable. Maximum docetaxel 
plasma concentrations were achieved at the end of infusion. Table 
2 summarizes docetaxel mean PK parameters obtained following 
docetaxel administration as monotherapy or as combination therapy 
following ramucirumab administration. Exposure parameters are 
similar between cycle 1 and cycle 2, showing that docetaxel exposure 
was not affected by the presence of ramucirumab. 

Of the total 22 patients who received at least one dose of docetaxel, 
four patients did not complete day 1, cycle 2. These four patients were 
not included in the DDI analysis. Of the 18 patients included in the 
analysis, docetaxel AUC(0-∞) or Cmax could not be calculated in one 
patient because of incorrect infusion time in cycle 1. In cycle 2, docetaxel 
AUC(0-∞) or Cmax could not be calculated in one patient because of 
nonavailability of docetaxel concentrations due to a nonfrozen sample 
(N=17), and AUC(0-∞) for one additional patient was not included in 
summary statistics or included in statistical analysis of PK parameters 
because the area under the plasma/serum concentration versus time 
curve from time zero until the time of last measurable concentration to 
infinity (AUCtlast-∞) was >30% (N=16).

The effect of coadministration of ramucirumab on the 
pharmacokinetics of docetaxel assessed by statistical analysis is 
shown in Table 3. Dose-normalized AUCc and Cmax of docetaxel as 
combination therapy in cycle 2 were similar to those when docetaxel 
was administered alone in cycle 1, with ratios of geometric LS means 
(90% CI) at 0.97 (90% CI: 0.84, 1.10) for AUC(0-∞) and 1.14 (90% CI: 

0.84, 1.55) for Cmax. Although the Cmax of docetaxel showed a 14% 
increase when administered in combination with ramucirumab, 
there was no consistent pattern of increase observed for each patient 
(Figure 3), indicating a lack of consistency in the increase observed 
for the mean Cmax. 

Gender, n (%)
Male 13 (59.1)

Female 9 (40.9)
Age, years

Median (range) 61.5 (26-74)
<65, n (%) 14 (63.6)
≥65, n (%) 8 (36.4)

Race, n (%)
White 17 (77.3)

Black or African American 4 (18.2)
Native Hawaiian or Other Pacific Islander 1 (4.5)

Ethnicity, n (%)
Non-Hispanic or Latino 22 (100)

ECOG PS, n (%)
0 10 (45.5)
1 11 (50.0)
2 1 (4.5)

Duration of disease, months
Median (range) 25.5 (10 – 80)

Prior Taxane, n (%) 2 (0.09)
Type of cancera, n (%)

Non-small cell lung 5 (22.7)
Prostate 3 (13.6)
Urothelial 3 (13.6)

Breast 2 (9.1)
Sarcoma, soft tissue 2 (9.1)

Other 7 (31.8%)
aOne patient each (4.5%) with colorectal carcinoma, adenocarcinoma, carcinoma 
of urethra, cholangiocarcinoma, gastric adenocarcinoma, multifocal angiosarcoma 
of scalp, and unknown primary. ECOG PS, Eastern Cooperative Oncology Group 
performance status.

Table 1: Patient characteristics.

 Parameter

Geometric Mean (CV%)
Docetaxel Alone

(cycle 1)
n=21

Docetaxel + Ramucirumab
(cycle 2)

n=17
Cmax 1210.51 1294.77

(ng/mL) -88 -35
Dose-normalised Cmax 8.18 8.78

(ng/mL/mg) -90 -37
t1/2

a 25.2b 30.2c

(h) (7.62-66.9) (16.5-61.8)
AUC(0-∞) 1970b 1920c

(ng × h/mL) -47 -32
Dose-normalised AUC(0-∞) 13.3b 12.8c

(ng × h/mL/mg) -54 -30
CL 75.0b 78.1c

(L/h) -54 -30
Vss 1280b 1660c

(L) -111 -44
aGeometric mean (range); bN=20; cN=16; AUC(0-∞): Area under the plasma 
concentration-time curve from zero to infinity; Cmax: Maximum plasma drug 
concentration; CL: Clearance; CV%: Percentage coefficient of variation; n: 
Number of subjects who had data for calculation of at least one pharmacokinetic 
parameter; t1/2: terminal half-life; Vss: Volume of distribution at steady state.

Table 2: Mean pharmacokinetic parameters of docetaxel administered as 
monotherapy or as combination therapy with ramucirumab.
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Analyses and PK Parameters N Geometric LS 
Means (90% CI) N Geometric LS Means 

(90% CI)
Ratio of Geometric LS 

Means
90% CI for the 

Ratio
The effect of co-administration of 

ramucirumab on docetaxela  Docetaxel alone 
cycle 1  Ramucirumab + Docetaxel 

cycle 2
Ramucirumab + Docetaxel: 

Docetaxel Lower, upper

AUC(0-∞) (ng × h/mL/mg)b 17
13.65

16
13.18

0.97 0.84, 1.10
(11.78, 15.83) (11.34, 15.32)

Cmax (ng/mL/mg)b 17
7.66

17
8.76

1.14 0.84, 1.55
(6.10, 9.64) (6.97, 11.02)

aFor the population of patients who completed cycle 1, day 1 and cycle 2, day 1. bDose-normalized. AUC(0-∞): Area under the plasma concentration-time curve from zero to 
infinity; CI: Confidence interval; Cmax: Maximum plasma drug concentration; LS: Least-squares; PK: Pharmacokinetic.

Table 3: Drug-drug interaction assessment.
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Figure 2: Mean (± SD) plasma concentration-time profiles of docetaxel 
monotherapy and in combination with ramucirumab. Inset: Concentration curve 
from 0-8 h. SD: Standard deviation.
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Figure 3: Docetaxel individual dose-normalized Cmax values following docetaxel 
administration as monotherapy or as combination therapy following ramucirumab 
infusion. Patients who had a reportable parameter in both cycles, n=16. Cmax: 
Maximum plasma drug concentration.

The 90% CI of Cmax includes 1.00, and the 90% CI for AUC(0-∞) is 
within the interval of 0.80-1.25, indicating that coadministration of 
docetaxel with ramucirumab had no effect on the pharmacokinetics of 
docetaxel. 

Ramucirumab: Summary statistics for mean PK parameters of 
ramucirumab when coadministered with docetaxel are shown in 
Table 4. The exposure parameters for ramucirumab plus docetaxel 
were similar to those found for ramucirumab monotherapy [8]. The 
geometric mean dose-normalized Cmax of ramucirumab plus docetaxel 
was similar to ramucirumab alone (0.365 µg/mL/mg vs. 0.358 µg/mL/
mg, respectively). The geometric mean dose-normalized AUC(0-∞) for 

ramucirumab plus docetaxel was 54.4 μg × h/mL/mg compared to 55.3 
µg × h/mL/mg for ramucirumab monotherapy. 

Figure 4 compares the distribution of dose-normalized 
ramucirumab exposure parameters, Cmax and area under plasma 
concentration-time curve (AUC) with and without concomitant 
docetaxel. The results show the distribution of dose-normalized 
ramucirumab exposure parameters, Cmax and AUC, in two groups of 
patients where one group was administered ramucirumab alone [8] 
and the other group was administered ramucirumab in combination 
with docetaxel. Median values are similar between ramucirumab 
monotherapy and ramucirumab administered with docetaxel for 
each parameter, showing that coadministration of ramucirumab and 
docetaxel is unlikely to impact the pharmacokinetics of ramucirumab. 

Safety

Of the 22 patients in the safety population, 21 patients experienced 
a treatment-emergent adverse event (TEAE) regardless of relationship, 
14 of whom experienced a grade ≥ 3 TEAE. The most commonly 
reported grade ≥ 3 TEAEs were leukopenia and neutropenia (each in 
seven patients, 31.8%) (Table 5). No TEAEs led to discontinuations 
of either study drug, and no deaths occurred during the study by the 
cutoff date of December 31, 2012. Four patients had dose modifications 
or dose interruptions due to TEAEs. These TEAEs were grade 1 chest 
discomfort; grade 2 fatigue, anorexia, and infusion-related reaction; 
and grade 4 neutropenia. 

The most commonly reported TEAEs were nausea (12 patients, 
54.5%); leukopenia, fatigue, and neutropenia (each in nine patients, 
40.9%); dyspnea (seven patients, 31.8%); and anemia, hyperglycemia, 
hypertension, and hyponatremia (each in six patients, 27.3%). 
Reported bleeding events were epistaxis (three patients, 13.6%), vaginal 
hemorrhage (two patients, 9.1%), and hemoptysis (one patient, 4.5%); 
none of these events were grade 3.

Nine patients (40.9%) experienced a serious adverse event (SAE), 
seven of which were grade ≥ 3 (31.8%). Grade ≥ 3 SAEs included febrile 
neutropenia and dyspnea (each in two patients, 9.1%) and neutropenia, 
diarrhoea, fatigue, and dehydration (each in one patient, 4.5%).

Discussion
This study investigated the effect of concomitant ramucirumab on 

the pharmacokinetics of docetaxel in patients with advanced malignant 
solid tumors resistant to standard therapy or for whom no standard 
therapy was available. In patients who completed both cycle 1 day 1 
and cycle 2 day 1, dose-normalized AUC(0-∞) and Cmax for docetaxel 
when administrated with ramucirumab in cycle 2 were consistent with 
those when docetaxel was administered alone in cycle 1.

Because docetaxel is mainly metabolized by hepatic cytochrome 
P450 enzymes and monoclonal antibodies (mAbs) are eliminated 
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through nonspecific, Fc receptor-mediated IgG clearance mechanisms 
and specific target-mediated drug disposition pathways, this finding 
was not unexpected [6,9]. The results of the present study are consistent 
with pharmacokinetic data from other clinical studies of docetaxel 
coadministered with mAbs showing the absence of an interaction 
between the agents [10-12].

The distribution into tissue of mAbs is known to be slow because of 
the molecular size of mAbs, and volumes of distribution are generally 
low [9]. Antibodies are protected from degradation by binding to 
protective receptors and therefore tend to have long elimination half-
lives, up to 4 weeks [9]. The pharmacokinetics of ramucirumab were 
similar to that reported of other mAbs, with a long t1/2 (geometric mean 

value 137 h), slow CL (geometric mean value 0.0184 L/h), and small Vss 
following intravenous administration (geometric mean value 3.47 L). 

Notably, greater patient variability was observed for docetaxel Cmax 
relative to AUC, which may contribute to the wider 90% CI for Cmax 
(90% CI: 0.84, 1.55) relative to AUC (90% CI: 0.84, 1.10). Nevertheless, 
the 90% CI of Cmax includes 1.00 and the 90% CI for AUC(0-∞) is 
within the interval of 0.80-1.25, which supports the conclusion that 
coadministration of docetaxel with ramucirumab had no effect on the 
pharmacokinetics of docetaxel. Although not an objective of the study, 
results from a previous study that evaluated the pharmacokinetics of 
ramucirumab monotherapy [8] were compared to the pharmacokinetics 
of ramucirumab plus docetaxel in this study (Figure 4). The median 
values are similar, showing that coadministration of ramucirumab and 
docetaxel is unlikely to impact the pharmacokinetics of ramucirumab.

The combination of docetaxel (75 mg/m2) once every 3 weeks 
with ramucirumab (10 mg/kg) was generally well tolerated. No deaths 
occurred during this study, and the most commonly reported TEAEs 
were nausea, fatigue, leukopenia, neutropenia, dyspnea, anemia, 
hyperglycemia, hypertension, and hyponatremia. The most commonly 
reported grade ≥ 3 TEAEs were leukopenia and neutropenia. 

The docetaxel-related neutropenia events reported in this study 
are within the range cited in the literature [5,13,14]. In the REVEL 
trial, there was a greater incidence of any grade neutropenia in the 
ramucirumab plus docetaxel arm (345 patients, 55%) compared to the 
placebo plus docetaxel arm (284 patients, 45%) [5]; however, this study 
was not designed to detect such differences. No unexpected TEAEs or 
SAEs were observed with docetaxel in combination with ramucirumab 
or with docetaxel monotherapy in this study. The overall safety profile 
is consistent with what has been observed previously in ramucirumab 
clinical trials. 

The results of this study supported the concomitant use of 
ramucirumab with docetaxel in the phase 3 REVEL trial for patients 
with advanced NSCLC [5]. This study demonstrated that ramucirumab 
plus docetaxel improves survival as second-line treatment compared 
to placebo plus docetaxel without significant increase in toxicity. The 
current clinical study confirms the absence of PK DDI between docetaxel 
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percentile. The error bars above and below the box indicate the 90th and 10th percentiles, respectively. Black circles represent outlying points. AUC: Area under 
plasma concentration-time curve; Cmax: Maximum plasma drug concentration; Doc: Docetaxel; n: Number of patients who had data for calculation of at least one 
pharmacokinetic parameter; Ram: Ramucirumab.

 Geometric Mean (CV%) Docetaxel + 
Ramucirumab (cycle 2)

Parameter n=18
Cmax 303.6

(μg/mL) -28
Dose-normalized Cmax 0.365

(μg/mL/mg) -34
t1/2

a 137b

(h) (95.2-180)
AUC(0-∞) 42400b

(μg × h/mL) -32
Dose-normalized AUC(0-∞) 54.4b

(μg × h/mL/mg) -29
CL 0.0184b

(L/h) -29
Vss 3.47b

(L) -43
aGeometric mean (range); bn=11, because the AUCtlast-∞ was >30% or these 
parameters were not calculable because of missing data. AUC(0-∞): Area under the 
plasma concentration-time curve from zero to infinity; AUCtlast-∞: Area under the 
plasma concentration-time curve from time zero until the time of last measurable 
concentration to infinity; Cmax: Maximum plasma drug concentration; CL: 
Clearance; CV%: Percentage coefficient of variation; n: number of subjects who 
had data for calculation of at least one pharmacokinetic parameter; t

1/2
: Terminal 

half-life; Vss: Volume of distribution at steady state.

Table 4: Mean pharmacokinetic parameters of ramucirumab administered as 
combination therapy with docetaxel.
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Preferred term
Safety Population (N=22) n (%)

Any Grade Grade ≥3
Nausea 12 (54.5) 0

Leukopenia 9 (40.9) 7 (31.8)
Fatigue 9 (40.9) 2 (9.1)

Neutropenia 9 (40.9) 7 (31.8)
Dyspnea 7 (31.8) 2 (9.1)
Anaemia 6 (27.3) 1 (4.5)

Hyperglycaemia 6 (27.3) 1 (4.5)
Hypertension 6 (27.3) 1 (4.5)

Hyponatraemia 6 (27.3) 0
Alopecia 5 (22.7) 0

Decreased appetite 5 (22.7) 0
Dysgeusia 5 (22.7) 0

Constipation 4 (18.2) 0
Diarrhoea 4 (18.2) 1 (4.5)

Muscle spasms 3 (13.6) 1 (4.5)
Epistaxis 3 (13.6) 0

Table 5: Treatment-emergent adverse events by preferred term.

and ramucirumab; therefore, no dosage adjustment is required due 
to DDI concerns when these agents are used concomitantly for the 
treatment of advanced cancers.
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