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Abstract
This study aimed to evaluate the bioequivalence between test tablet dacomitinib 
and reference product Vizimpro® under fasting and fed conditions and assess 
their pharmacokinetic (PK) and safety profiles for gaining marketing approval of 
the new generic drug. A single-center, randomized, open-label, single-dose, two-
treatment, two-period, crossover bioequivalence study was conducted in healthy 
Chinese subjects. Eligible healthy subjects randomly received a single 45 mg dose 
of test or reference formulations with an administration sequence of test tablet 
(T), reference tablet (R), or (RT), under both fasting and fed conditions, and each 
single administration was followed by a 21-day washout period. Plasma concen-
trations and corresponding non-compartmental PK parameters of dacomitinib 
were determined. The 90% confidence intervals of the geometric mean ratio 
(GMR) (test/reference) for Cmax, AUC0–t, and AUC0–∞, respectively, were 97.75%–
119.99%, 101.00%–115.09%, and 100.27%–113.90% under fasting conditions and 
95.20%–104.94%, 97.24%–102.23%, and 97.27%–101.88% under fed conditions, 
which were within the limits of 80%–125%. Under fasting and fed conditions, the 
PK characteristics of the test dacomitinib tablet and reference Vizimpro® were 
comparable; the two formulations of dacomitinib were demonstrated to be bio-
equivalent and well-tolerated in healthy Chinese volunteers.

Study Highlights
WHAT IS THE CURRENT KNOWLEDGE ON THE TOPIC?
There are limited pharmacokinetic (PK) data for dacomitinib (Vizimpro®) in 
Chinese volunteers. The original drug is too expensive for most patients with can-
cer, and there is an urgent need to exploit generic drugs to provide the maximum 
accessibility of treatments for patients and relieve the socioeconomic burden in 
China.
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INTRODUCTION

Lung cancer has a high incidence rate and is the primary 
cause of cancer-related deaths worldwide. Notwithstanding, 
non-small cell lung cancer (NSCLC) accounts for approxi-
mately 85% of lung cancer cases.1,2 Epidermal growth fac-
tor receptor (EGFR) tyrosine kinase inhibitors (TKIs) have 
been approved as basic therapeutic agents for NSCLC with 
EGFR genetic mutation.3–6 In contrast to first-generation 
EGFR TKIs, second-generation EGFR TKIs target EGFR se-
lectively and are irreversible inhibitors sheltering activated 
mutations in the epidermal growth factor receptor 2 genes, 
such as human epidermal growth factor receptor-1 (HER1), 
human epidermal growth factor receptor-2 (HER2), and 
human epidermal growth factor receptor-4 (HER4), belong-
ing to the ErbB family, also known as the EGF receptor fam-
ily or type I receptor family.7–10 Dacomitinib, as a first-line 
therapy for NSCLC patients with EGFR mutation positivity, 
has been demonstrated to significantly improve progression-
free survival (PFS) and overall survival (OS) of patients, as 
compared with gefitinib, which is a first-generation EGFR 
TKI considered superior to standard chemotherapy.11–14

Dacomitinib is an irreversible ErBb inhibitor that has 
been approved as first-line therapy for NSCLC patients 
with EGFR-positive mutation as first-line therapy measure-
ment.7,8,15 In September 2018, dacomitinib received its first 
US Food and Drug Administration (FDA) global approval 
for use as the first-line treatment of patients with metastatic 
NSCLC with EGFR exon 19 deletion or exon 21 L858R sub-
stitution mutations, as detected by an FDA-approved test.16 
Japan, Europe, and China have also approved its marketing. 
In China, the National Medical Products Administration 
(NMPA) approved dacomitinib as a monotherapy for the 
first-line treatment of adult patients with locally advanced 
or metastatic NSCLC with EGFR exon 19 deletion or exon 
21 L858R substitution mutations in May 2019.

Dacomitinib (Vizimpro®) is available as 15, 30, and 45 mg 
tablets. Dacomitinib (45 mg) is the recommended dose for 
1 day, and the physician modulates the dose based on tol-
erance until disease progression or intolerability. Previous 
studies have shown that food intake has no significant effect 
on its bioavailability; thus, it can be taken with or without 
food.17,18 Dacomitinib has a rapid absorption and has 80% 
high bioavailability after oral administration.19 The median 
Tmax was approximately 6 h (2–24 h) after the administra-
tion of 45 mg dacomitinib.17,19 Blood drug concentrations 
stabilized within 14 days.17 The large apparent volume of 
1889 L indicated that the drug was distributed in the tis-
sue extensively.17 In  vitro, human plasma proteins bound 
nearly 98% dacomitinib. The mean t1/2 of dacomitinib was 
approximately 70 h, and the apparent plasma clearance was 
24.9 L/h.17 Most (79%) of the radiolabeled dacomitinib was 
eliminated by means of the fecal route, with the remaining 
portion being detected as unchanged dacomitinib.20

Easton Biopharmaceuticals (Chengdu, China) has de-
veloped generic dacomitinib tablets. In line with the NMPA 
guidelines, we designed this study to evaluate the bioequiva-
lence of test dacomitinib and reference Vizimpro®, and also 
evaluated dacomitinib's tolerability and pharmacokinetic 
(PK) characteristics. This study provides further support for 
the marketing authorization of generic drugs in China.

METHODS

Populations

Eligible subjects were aged 18–45 years with a body mass 
index (BMI; weight [kg]/height [m2]) ranging from 19.0 to 
26.0 kg/m2 (including boundary values). Volunteers were 
in good physical condition with no abnormalities of clini-
cal significance based on the physical examination, vital 

WHAT QUESTION DID THIS STUDY ADDRESS?
The study evaluated the bioequivalence between 45 mg test dacomitinib tablet and 
45 mg reference product Vizimpro® under fasted and fed conditions and assessed 
their PK and safety profiles for the marketing approval of the new generic drug.
WHAT DOES THIS STUDY ADD TO OUR KNOWLEDGE?
The test dacomitinib and reference product Vizimpro® were bioequivalent and 
well-tolerated in healthy Chinese volunteers under fasting and fed conditions.
HOW MIGHT THIS CHANGE CLINICAL PHARMACOLOGY OR 
TRANSLATIONAL SCIENCE?
Test dacomitinib tablets are comparable to reference Vizimpro® products with or 
without food intake, thus the generic drug could be an alternative to the expen-
sive original drug in clinical practice. These results may provide a critical refer-
ence for the development of homogeneous generic drugs.
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signs, 12-lead electrocardiogram, chest X-ray, and clinical 
laboratory examination results during the screening pe-
riod; subjects had no plans to give birth or undergo sperm/
egg donation and voluntarily used an effective physical 
contraceptive method. They also understood the study ob-
jectives and gave written informed consent.

Exclusion criteria: currently suffering from circulatory 
system, endocrine, nervous, digestive, respiratory system, 
hematology, immunology, urology, psychiatry, metabolic 
abnormalities, or any other clinically serious disease or any 
other disease that could influence the study implementa-
tion; history of solar dermatitis or allergies to ultraviolet 
(UV) rays or dacomitinib or its preparations or history of 
allergy; use of vaccine within 1 month, use of any pre-
scription or non-prescription medications in the previ-
ous 14 days, any drug–drug interactions with dacomitinib 
within 4 weeks of administration; presence of alcoholism, 
smoking addiction, or drug abuse; history of major surgery 
or having suffered serious external injury; use of special 
food (e.g., tea, other drink, coffee, etc.) for 48 h before regis-
tration; clinically significant abnormal results for HIV, hep-
atitis B, or hepatitis C; pregnant or lactating; participating 
in other clinical trials within 90 days prior to registration; 
and unable to adapt to dietary requirements.

Study drug

Dacomitinib (45 mg/tablet) was obtained from Easton 
Biopharmaceuticals (Chengdu, China; batch number: 
P220601; expiry date: May 2025). The key to product prep-
aration was crystallization of the active pharmaceutical 
ingredients (APIs). The reference preparation (Vizimpro®, 
45 mg/tablet) was produced by Pfizer Europe MA EEIG, 
and provided by Easton Biopharmaceuticals (batch num-
ber EP3158, expiry date February 2023). All subjects un-
derwent a single oral test or reference administration 
according to the sequence of the dosing randomization 
table during periods I and II.

Study design

This study included fasting and fed clinical trials, both of 
which were designed as single-center, randomized, open-
label, single-dose, two-period, two-treatment crossover 
bioequivalents. Eligible volunteers were enrolled at pre-
dose day and were randomized to receive T (test) or R 
(reference) administration in period I and to receive R or 
T administration in period II in reverse according to a se-
quence of dosing randomization scheme. A 21-day wash-
out period was set according to a t1/2 of ~70 h. SAS (version 
9.4) software was used to generate the randomization 

scheme in a 1:1 randomized design. A single-dose test or 
reference product was orally taken with 240 mL warm 
water after at least a 10 h overnight fast for subjects fol-
lowing fasting conditions. The subjects in the fed study 
received a standard high-fat breakfast comprising ap-
proximately 800–1000 kcal (protein ~150, carbohydrates 
~250, and fat ~500–600 kcal, respectively) within 0.5 min 
of the pre-dose and then carried out the same procedure. 
The researchers confirmed that the participants had swal-
lowed the drugs. Water was prohibited for the subjects for 
1 h before and after administration. At 4 h and 10 h after 
administration, the subjects received regular standardized 
meals. Safety evaluations were conducted throughout the 
study.

Sample size

According to previous studies, dacomitinib shows a low 
degree of variation. It was assumed that the GMR of T/R 
was 92% and intra-coefficient of variation (CV) was 19%; 
therefore, a total of 48 subjects were required to establish 
the bioequivalence limits of 80.00%–125.00% between 
T and R, with 80% power at a significance level of 5%. 
Considering ~20% dropout and/or withdrawal, 60 patients 
were sufficient to meet statistical requirements.

Ethics statement

According to the Declaration of Helsinki and the principles 
of Good Clinical Practice, the study was reviewed and ap-
proved by the Institutional Ethics Committee of Chengdu 
Fifth People's Hospital (The Second Clinical Medical 
College, Affiliated Fifth People's Hospital of Chengdu 
University of Traditional Chinese Medicine, Chengdu, 
China; Approval No. 2022-014(drug)-01). Written in-
formed consent was obtained from all the participants be-
fore conducting the study, and the study was registered in 
the Chinese Clinical Trial Registry (No. ChiCTR20222221).

Sample collection and handling

Blood samples were collected to assess the bioequivalence 
between T and R. The venous blood samples were col-
lected in pre-cooled heparin sodium anticoagulant vac-
uum sampling vessels from patients' forearm veins within 
1 h at pre-dose and at 1.0, 2.0, 4.0–9.0 (at intervals of 0.5 h 
each), 10.0, 12.0, 15.0, 24.0, 48.0, 72.0, 96.0, 120.0, 144.0, 
192.0, and 240.0 h after a single oral dose. The blood sam-
ples were gently reversed and mixed five to eight times, 
and then placed in a low-temperature (2–8°C) centrifuge 
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(set at 4°C) and spun at 1700 g for 10 min, within 1 h of 
collection. Plasma samples were divided into test and 
backup tubes labeled with identification stickers. Each 
test tube contained ~0.8 mL of plasma sample for analy-
sis, and the remaining plasma was stored in another tube 
as backup. The plasma sample volume did not exceed 
two-thirds of the frozen tube volume. When the plasma 
volume was insufficient, the test tube capacity was main-
tained. All whole blood samples were temporarily stored 
in an ice bath after collection, and the plasma after separa-
tion was temporarily stored upright in ice bath conditions 
and transferred to a −80°C (−60°C to −90°C) refrigera-
tor within 2 h of centrifugation until it was shipped to the 
analysis laboratory (Chengdu Finelyse Pharmaceutical 
Technology Co., Ltd., Chengdu, China). Backup tubes 
were kept upright in a −80°C refrigerator in the research 
institution to ensure that they were available when rea-
nalysis was necessary.

Plasma concentration analysis

Plasma samples were analyzed at Chengdu Finelyse 
Pharmaceutical Technology Co., Ltd. Plasma concentra-
tions of test dacomitinib tablet and reference product 
Vizimpro® were analyzed using high-performance liquid 
chromatography–tandem mass spectrometry (LC–MS/
MS). Validation parameters included stock check, selec-
tivity, carryover, intra-lot and inter-lot precision and ac-
curacy, dilution accuracy, batch capacity test, standard 
curve, matrix effect, recovery, durability and stability, and 
accompanying quality control and system suitable test. All 
the results met with regulatory requirements. The method 
was developed by Chengdu Finelyse Pharmaceutical 
Technology Co., Ltd. The linear range of the calibration 
curve for dacomitinib was 0.5–50 ng/mL, including 0.5000, 
1.000, 4.000, 10.00, 25.00, 40.00, and 50.00 ng/mL, the lower 
limit of quantitation (LLOQ) was 0.5 ng/mL, the linearity 
acceptance criteria was set as R-squared value ≥0.9800, and 
weighting was 1/C2. The quality control samples consisted 
of 1.50 (QC.1), 6.00 (QC.2), 20.00 (QC.3), 37.50 (QC.4), and 
75.00 ng/mL (QC.DIL) with a dilution ratio of 4. For sam-
ple concentrations below the lower limit of quantification, 
a value of “0” was assigned for the time points before Tmax 
and recorded as missing data after Tmax during PK analysis.

For the analysis, 100 μL of the plasma samples and 50 μL 
of the internal standard (Dacomitinib-d10, 50 ng/mL)  
solution were transferred to a 96-hole plate, then vor-
texed for 30 s, and 250 μL of acetonitrile was added to the 
 96-hole plate. After being vortexed for 3 min and centri-
fuged at 4000 rpm for 10 min at 4°C, 200 μL of the superna-
tant was transferred to a clean 96-hole plate, and 100 μL of 
ultrapure water was added to it and mixed up. Then, after 

being vortexed for 1 min, 10 μL volumes were injected into 
the LC–MS/MS, and a 3-min run time set up.

Data acquisition and integration were performed using 
Analyst 1.6.3 (Applied Biosystems, USA) and the corre-
sponding plasma concentrations were calculated using 
Watson LIMS 7.5 sp1 (Thermo Fisher Corporation, USA).

Dacomitinib was detected by positive ionization in 
multiple reaction monitoring modes using an AB SCIEX 
API 4000 LC–MS. The typical ion source parameters were: 
declustering potential 105 V, curtain gas 20 psi, ion source 
gas1 30 psi, gas2 40 psi, collision energy 45 eV, and tem-
perature 550°C. The mass transitions of m/z 470.2/319.2 
and 480.2/319.2 were used to quantify dacomitinib and 
dacomitinib-d10, respectively. A Phenomenex Kinetex 
C18 column (2.1 mm ID × 50 mm L, 5 μm) was used as the 
analytical column. The mobile phases included mobile 
phase A: 25% ammonia liquor, LC–MS: ultrapure water 
(1:2000, v/v), and mobile phase B: methanol: acetonitrile 
(1:1, v/v). A gradient elution procedure was used to sepa-
rate the components.

PK statistical analysis

PK evaluations contained plasma concentrations and 
PK parameters of test dacomitinib tablet and reference 
product Vizimpro®. The primary PK parameters were 
as follows: Cmax, the maximum plasma drug concentra-
tion; AUC0–t, area under the plasma concentration–time 
curve (AUC) from time 0 to the last measurable concen-
tration, calculated using the log-linear trapezoid method: 
AUC(i,i + 1) = (Ti + 1 − Ti)(Ci + Ci + 1)/2, where AUC0–t is the 
sum of all AUC(i,i + 1); AUC0–∞, AUC from time 0 to infin-
ity, calculated using AUC0–t + Ct/λz, where Ct is the last 
quantifiable concentration; Tmax, peak time of plasma 
drug concentration reached at Cmax; λz, terminal elimina-
tion rate (i.e., the slope at the end of a semi-logarithmic 
time curve, calculated using linear regression); t1/2, time 
of elimination half-life, calculated by ln2/λz; AUC_%Extrap, 
percentage of AUC derived after extrapolation, calcu-
lated using (AUC0–∞ to AUC0–t)/AUC0–∞ × 100%; and if 
AUC_%Extrap >20%, the AUC0–∞ was considered unreliable; 
Vz/F, apparent volume of distribution; and CL/F, appar-
ent clearance. We performed non-compartmental analy-
sis to calculate plasma drug concentration–time data by 
WinNonlin (Pharsight Corporation 8.3). A mixed-effect 
model was used to analyze the main log-transformed PK 
parameters (AUC0–∞, AUC0–t and Cmax). In the model, 
the sequence, period, and formulation were fixed ef-
fects and the subjects (sequences) were random effects. 
Bioequivalence was assessed using 90% CIs of the GMR 
of the T/R. The two formulations were considered to 
be bioequivalent if the values fell within the limits of 
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80.00%–125.00%. Tmax was analyzed using a non-paramet-
ric test analysis (Wilcoxon signed-rank test). PK parame-
ter calculations were performed using WinNonlin and the 
remaining analyses were performed using SAS 9.4.

Safety assessment

To assess the safety of dacomitinib tablets, vital signs 
(blood pressure, pulse, and body temperature), physical 
examinations, chest radiography, 12-lead electrocardio-
grams, and clinical laboratory tests (including chemistry, 
hematology, blood coagulation, urinalysis, immunology, 
blood lipid tests, and blood pregnancy tests [for women of 
childbearing age only]) were performed at regular intervals 
throughout the study. Vital signs were measured at pre-
dose (within 1 h) and 2.0, 4.0, 8.0, 12.0, 24.0, 48.0, 72.0, 96.0, 
120.0, 144.0, 192.0, and 240.0 h after drug administration in 
each period. Physical examinations, 12-lead electrocardi-
ography, and clinical laboratory tests were performed for 
each subject during the screening and follow-up periods, 
as planned. In addition, from the first dose to the end of the 
study, all adverse events (AEs), treatment-emergent ad-
verse events (TEAEs), serious treatment-emergent adverse 
events (STEAEs), drug-related TEAEs, TEAEs that caused 
subjects to withdraw from the trial, and TEAEs associ-
ated with the study drug that caused subjects to withdraw 
from the trial were reported and classified on the basis of 
the System Organ Class (SOC) and Preferred Term (PT). 
National Cancer Institute (NCI) Common Terminology 
Criteria Adverse Events (CTCAE) Ver. 5.0 was used to de-
termine the corresponding severity.

RESULTS

Subjects’ disposition and baseline 
characteristics

77 subjects were screened for the fasting group, and 104 
subjects were screened for the fed group. Ultimately, 30 

eligible subjects were randomized to the two-part study; 
28 subjects in the fasted study and 29 subjects in the fed 
study completed the trial, and all randomized subjects 
were included in the bioequivalence, PK, and safety 
analysis sets. The baseline characteristics of the patients 
are summarized in Table  1. The majority (85%) of sub-
jects were male in the two-part study. The mean ± SD 
ages were 27.20 ± 6.31 years for the fasting study and 
25.73 ± 4.60 years for the fed study, and the mean ± SD 
BMI were 21.80 ± 1.81 kg/m2 and 21.72 ± 1.72 kg/m2, 
respectively.

PK and bioequivalence

As shown in Figure  1, the trends of the mean plasma 
concentration–time curves for the two formulations were 
similar under fasting conditions, and separate semi-loga-
rithmic plots of plasma concentrations versus time in the 
fasted state are shown in Figure S1. The PK parameters of 
the subjects after a single oral dose of the test and reference 
drugs under fasting conditions are summarized in Table 2. 
After oral administration of dacomitinib under fasting 
conditions, the mean Cmax value was 37.58 ± 11.03 ng/mL  
and this was reached within 4.5–10 h; the mean 
AUC0–t and AUC0–∞ values were 1709.51 ± 387.14 and 
1851.27 ± 467.85 ng·h/mL, respectively; and the mean t1/2 
was 62.95 ± 16.58 h. After receiving the reference products, 
the mean Cmax value was 35.01 ± 11.23 ng/mL and this was 
reached within 4.5–48 h; the mean AUC0–t and AUC0–∞ val-
ues were 1607.10 ± 452.92 and 1762.55 ± 541.14 ng·h/mL,  
respectively; and the mean t1/2 was 67.10 ± 22.57 h. The PK 
properties of the two formulations were comparable in the 
fasting study.

The PK bioequivalence assessments under fasting con-
ditions are summarized in Table  3. The 90% CIs of the 
GMR of the T/R were 97.75%–119.99% for Cmax, 101.00%–
115.09% for AUC0–t, and 100.27%–113.90% for AUC0–∞, re-
spectively. The values of these PK parameters fell within 
the limits of 80.00%–125.00%, which were considered to 
be bioequivalent for the two formulations under fasting 

Characteristic Fasting condition (n = 30) Fed condition (n = 30)

Age (years) 27.20 ± 6.31 25.73 ± 4.60

Gender, n (%)

Male 25 (83.3) 26 (86.7)

Female 5 (16.7) 4 (13.3)

Height (cm) 166.83 ± 8.66 167.20 ± 7.44

Weight (kg) 60.84 ± 8.61 60.83 ± 7.38

Body mass index (kg/m2) 21.80 ± 1.81 21.72 ± 1.72

T A B L E  1  Demographic and baseline 
characteristics.

https://www.cnblogs.com/djx571/p/10216940.html
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conditions. The coefficients of intra-subject variation 
for Cmax, AUC0–t, and AUC0–∞ were 23.28%, 14.44%, and 
14.08%, respectively, which implied that dacomitinib is 
not a highly variable drug according to these PK results. 
The power of Cmax, AUC0–t, and AUC0–∞ were 75.07%, 
98.27%, 99.26%, respectively, which demonstrated that the 
sample size met statistical requirements.

No clear significance was observed for the Tmax between 
the two formulations (p = 0.7281) using the non-paramet-
ric Wilcoxon signed-rank test, which also demonstrated 
the bioequivalence of the fasting study. As shown in 
Table  4, there were no period, sequence, or formulation 
effects observed for lnCmax, lnAUC0–t, and lnAUC0–∞, 
Subject*sequence had a clear significance (p < 0.05) for 
lnCmax, lnAUC0–t, and lnAUC0–∞, whereas the significance 
difference did not affect the bioequivalence evaluation in 
the fasting study.

As shown in Figure  2, the trends of the mean 
plasma concentration–time curves of dacomitinib and 

Vizimpro® were similar under fed condition. Separate 
semi-logarithmic plots of plasma concentrations versus 
time in fed state are shown in Figure  S2. PK parame-
ters are listed in Table 2. After receiving test or reference 
products, the mean Cmax values were 35.47 ± 8.79 and 
35.50 ± 7.81 ng/mL, respectively, and these values were 
reached for both formulations within 4.5–12 h. The 
mean AUC0–t values for dacomitinib and Vizimpro® 
were 1769.02 ± 388.25 and 1790.58 ± 377.98 ng·h/mL, 
respectively; and the mean AUC0–∞ values for daco-
mitinib and Vizimpro® were 1901.05 ± 438.31 and 
1927.24 ± 417.64 ng·h/mL, respectively. The mean t1/2 
for dacomitinib and Vizimpro® were 61.70 ± 15.04 and 
63.95 ± 16.82 h, respectively. The PK properties of both 
the test and reference formulations were comparable 
under fed conditions.

The PK bioequivalence assessments under fed condi-
tions are summarized in Table  3. The 90% CIs of GMR 
of T/R were 95.20%–104.94% for Cmax, 97.24%–102.23% 

F I G U R E  1  Plasma concentration versus time curves for dacomitinib and Vizimpro® under fasting conditions; n = 30 for dacomitinib 
(T), n = 29 for Vizimpro® (R). The inset enlargement represents details of the 0–12 h period. Data are presented as mean ± standard deviation 
(SD). R, reference tablet; T, test tablet.

https://www.cnblogs.com/djx571/p/10216940.html
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for AUC0–t, and 97.27%–101.88% for AUC0–∞, respec-
tively. The PK parameter values fell within the limits of 
80.00%–125.00%, which implied that the two formulations 
were bioequivalent. The coefficients of intra-subject vari-
ation for Cmax, AUC0–t, and AUC0–∞ were 10.94%, 5.60%, 
and 5.17%, respectively. The power of Cmax, AUC0–t, and 
AUC0–∞ were all above 99.99%, which demonstrated 
that the sample size met statistical requirements. No 
statistically significant difference was observed in Tmax 
(p = 0.2059), according to the non-parametric Wilcoxon 
signed-rank test, which demonstrated the bioequivalence 
of the fed study. As shown in Table 4, under fed conditions, 
no significant effect of lnCmax was observed in sequence, 
period, and formulation (all p > 0.05), Subject*sequence 
had a significant effect on lnCmax, lnAUC0–t, and lnAUC0–∞ 
(p < 0.05), and period had a significant effect on lnAUC0–t 
and lnAUC0–∞. However, this significant difference did 
not affect bioequivalence evaluation in the fed study.

Safety

The AEs are summarized in Table  5. Of the 30 subjects 
under fasting conditions, 21 (70%, 21/30) experienced 41 
TEAEs, of which 18 TEAEs occurred in 11 (36.7%, 11/30) 
subjects after receiving the test product and 23 occurred 
in 13 (44.8%, 13/29) subjects after reference product ad-
ministration. A total of 36 drug-related TEAEs occurred 
in 21 subjects, of which 15 drug-related TEAEs occurred 
in 10 (33.3%, 10/30) subjects after test preparation and 21 
drug-related TEAEs occurred in 12 (41.4%, 12/29) subjects 
after reference preparation. All the TEAEs were grade 1 

in severity except for one AE (gallstones with acute chol-
ecystitis; 3.3%, 1/30) grade 2 after test product, and one AE 
(epidermal cyst of scrotum; 3.4%, 1/29) grade 2 after refer-
ence product, respectively. All the TEAEs were monitored 
until recovery or remission.

In the fed trial, 30 subjects were included in the safety 
analysis. A total of 60 TEAEs occurred in 18 (60%, 18/30) 
subjects, of which 38 TEAEs occurred in 13 (44.8%, 13/29) 
subjects after receiving the test drug and 22 occurred in 
10 (33.3%, 10/30) subjects who had received the reference 
drug. Of the reported TEAEs, only one (acute suppu-
rative tonsillitis) was grade 2 in severity after the refer-
ence administration, and the others were mild. Some 56 
drug-related TEAEs occurred in 17 subjects, of which 37 
drug-related TEAEs occurred in 12 (41.4%, 12/29) subjects 
after test preparation and 19 drug-related TEAEs occurred 
in 10 (33.3%, 10/30) subjects after reference preparation. 
All the TEAEs were monitored until recovery.

Under both fasting and fed conditions, no deaths, serious 
TEAEs, or serious drug-related TEAEs occurred during the 
study, and only one subject withdrew from the study due to 
an AE (gallstones with acute cholecystitis) after receiving 
the test preparation under fasting conditions. Overall, both 
test and reference formulations were well-tolerated.

DISCUSSION

It is well known that original drugs are too expensive for 
most patients with cancer21; thus, generic drugs provide 
the maximum accessibility of treatments for patients, re-
lieve the social economic burden.

T A B L E  2  Summary of pharmacokinetic parameters of dacomitinib and Vizimpro® under fasting and fed conditions.

PK parameter

Fasting condition Fed condition

Test (n = 30) Reference (N = 29) Test (N = 29) Reference (N = 30)

Tmax (h) 6.00 (4.5, 10) 6.00 (4.5, 48) 5.00 (4.5, 12) 5.00 (4.5, 12)

Cmax (ng/mL) 37.58 ± 11.03 35.01 ± 11.23 35.47 ± 8.79 35.50 ± 7.81

AUC0–t (ng·h/mL) 1709.51 ± 387.14 1607.10 ± 452.92 1769.02 ± 388.25 1790.58 ± 377.98

AUC0–∞ (ng·h/mL) 1851.27 ± 467.85 1762.55 ± 541.14 1901.05 ± 438.31 1927.24 ± 417.64

λz (h
–1) 0.0117 ± 0.0030 0.0114 ± 0.0036 0.0119 ± 0.0031 0.0115 ± 0.0030

t1/2 (h) 62.95 ± 16.58 67.10 ± 22.57 61.70 ± 15.04 63.95 ± 16.82

AUC_%Extrap (%) 7.09 ± 4.38 8.14 ± 5.32 6.68 ± 3.41 6.90 ± 3.63

Vz/F (L) (CV%) 2206.28 (26.62) 2465.86 (32.66) 2097.34 (26.01) 2134.01 (28.63)

CL/F (L/h) (CV%) 25.09 (23.64) 26.76 (34.59) 24.26 (22.85) 23.88 (21.76)

Note: Vz/F and CL/F values are geometric mean (CV%); Tmax values are median (minimum, maximum); the remaining values are arithmetic mean ± standard 
deviation (SD).
Abbreviations: AUC0–t, area under the concentration–time curve from time 0 to the last observed non-zero concentration calculated by the linear 
trapezoidal method; AUC0–∞, area under the concentration–time curve from time 0 extrapolated to infinity; AUC_%Extrap, the percentage of the AUC derived 
after extrapolation; Cmax, maximum plasma concentration; CL/F: apparent clearance; CV, coefficient of variation; λz: the terminal elimination rate; PK, 
pharmacokinetic; t1/2, terminal half-life; Tmax, time to maximum plasma concentration; Vz/F: apparent volume of distribution.

https://www.cnblogs.com/djx571/p/10216940.html
https://www.cnblogs.com/djx571/p/10216940.html
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In September 2018, dacomitinib was approved as a first-
line treatment for patients with metastatic NSCLC with 
EGFR exon 19 deletions or exon 21 L858R substitution 
mutations in the USA.16 However, there are limited pub-
lished PK data on dacomitinib, particularly for Chinese 
patients. We performed a randomized, open-label, sin-
gle-dose, two-way, crossover trial in healthy Chinese sub-
jects and demonstrated the bioequivalence of the test and 
reference formulations under fasting and fed conditions. 
Consistent with the 90% CI of the GMR, both fell within 
the prescriptive limits of 80%–125%, values that abide by 
the NMPA supervision requirement for bioequivalence of 
generic drugs.22

The median Tmax of the two formulations under fast-
ing conditions were 6.0 h (range: 4.5–10 h) and 6.0 h 
(range: 4.5–48 h), respectively, and under fed conditions 
were both 5.00 h (range: 4.5–12 h), which were simi-
lar to the range of approximately 6 h (2–24 h) demon-
strated in previous studies.17 We set the washout period 
at 21 days according to the mean t1/2 of ~70 h, which 
was more than seven times the t1/2 to fulfil regulatory 
requirements.21 The mean AUC_%Extrap for the test and 
reference formulations under fasting and fed conditions 
were all <20%, indicating that the sampling time (240 h) 
was long enough to ensure absorption. In the current 
study, there was no significant difference observed for 
t1/2, Cmax, and AUC0–∞ between the test and reference 
formulations under fasting and fed conditions, and the 
food intake had no effect on the main PK parameters, 
which were the same as previous results.17,18 According 
to previous study results,17 the geometric mean large 
apparent volume of distribution of dacomitinib (Vss) 
was 1889 L, and the geometric mean apparent plasma 
clearance was 24.9 L/h in cancer patients. In the present 
study, under fasting and fed conditions, Vz/F was larger 
than that in previous data, which may indicate that the 
drug undergoes more extensive tissue penetration in 
Chinese subjects. The CL/F was slightly larger than that 
in previous data, which may be related to the study pop-
ulation and health conditions.

Both in the fasting and fed trials, the subject*se-
quence had a significant effect on lnCmax, ln AUC0–t 
and, ln AUC0–∞ (all p < 0.05). In the mixed-effect model 
of dacomitinib Cmax, AUC0–t, and AUC0–∞ after ln trans-
formation, their influence was analyzed with sequence, 
formulation, and period as fixed effects and subject*se-
quence as a random effect. First, the reasons for the 
statistical difference in the subject*sequence may be 
the individual constitutions and differences in drug ab-
sorption of each subject. Moreover, 30 subjects were in-
cluded in the analysis of fasting and fed states, and the 
sum of the squares of deviation was large, which made 
it easy to draw a conclusion regarding the statistical T
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difference. Second, in the equivalence evaluation, the 
influence of subject*sequence was considered in the 
ANOVA, and the results of the 90% CIs of the GMR of 
major PK parameters for the tested preparation and the 
reference preparations were still in the range 80.00%–
125.00%. In addition, the period had a clear difference 
on lnAUC0–t and lnAUC0–∞ in the fed trial, while no 

statistical difference was found in sequence, indicat-
ing that the period difference between the test prepara-
tion and the reference preparation was consistent, and 
the point estimation of the difference between the two 
preparations could not cause systematic bias. However, 
this did not affect the results. There were no statistically 
significant differences between sequences, indicating 

T A B L E  4  ANOVA p-values for dacomitinib and Vizimpro®.

Parameter

Fasting condition Fed condition

lnCmax lnAUC0–t lnAUC0–∞ lnCmax lnAUC0–t lnAUC0–∞

Sequence 0.9618 0.7303 0.8402 0.1065 0.0956 0.0904

Period 0.5010 0.1940 0.2702 0.1261 <0.0001 <0.0001

Formulation 0.2403 0.0606 0.0842 0.9994 0.8757 0.7700

Subject*sequence 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Abbreviations: AUC0–t, area under the concentration–time curve from time 0 to the last observed non-zero concentration calculated by the linear trapezoidal 
method; AUC0–∞, area under the concentration–time curve from time 0 extrapolated to infinity; Cmax, maximum plasma concentration.

F I G U R E  2  Plasma concentration versus time curves for dacomitinib and Vizimpro® under fed conditions; n = 29 for dacomitinib (T), 
n = 30 for Vizimpro® (R). The inset enlargement represents details of the 0–12 h period. Data are presented as mean ± standard deviation 
(SD). R, reference tablet; T, test tablet.
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that the residual effects were equal. In summary, sig-
nificant differences had no effect on the bioequivalence 
evaluation in this study.

In the fasting trial, a sensitivity analysis was con-
ducted after removing the relative data of three sub-
jects, and the 90% CIs of the GMR of test to reference 
preparation of AUC0–∞ was 108.06% (100.67%–116.00%) 
between 80% and 125%, which also met with the bio-
equivalence evaluation criteria. In the fed trial, the sen-
sitivity analysis after eliminating one subject's relative 
data showed that the 90% CIs of the GMRs of AUC0–t 
and AUC0–∞ were 99.70% (97.15%–102.33%) and 99.67% 
(97.31%–102.10%), respectively, both falling within 
80%–125%, which also met with the evaluation criteria 
of bioequivalence.

According to the previous data,19 the most common 
TEAEs reported previously (occurring in ≥30%) were 
diarrhea, paronychia, dermatitis acneiform, stomatitis, 
and decreased appetite.17 In the fasting trial, the most 
commonly observed AEs (≥10%) were urine leukocyte 
positive (13.3%), dental ulcer (36.7%), rash (10.0%) oc-
curring in single oral test or reference formulation, 
and oropharyngeal pain (10.0%) only occurring in ref-
erence formulation administration. In the fed trial, 
the most commonly observed AEs were elevated heart 
rate (10.0%), elevated blood pressure (10.0%), dental 
ulcers (26.7%), and upper respiratory tract infections 
(10.0%). Overall, the vast majority of the observed and 
volunteered AEs in our study were reported in the drug 
specifications.

In conclusion, this study validated the comparable PK 
bioequivalence of the test and reference products under 
fasting and fed conditions. The two formulations were 
well-tolerated, and no serious TEAEs occurred during the 
study. Generic drug preparations could be an alternative 
to expensive original drugs in clinical practice. These re-
sults may provide a critical reference for the development 
of homogeneous generic drugs.
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