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Abstract

Background and Objective Tucatinib, a highly selective tyrosine kinase inhibitor of the human epidermal growth factor recep-
tor 2 (HER2) approved for HER2-positive metastatic breast cancer, is cleared by hepatic metabolism and subsequent biliary
excretion. Liver disease can alter drug disposition and pharmacokinetics (PK). The objective of this study is to characterize
PK and safety of tucatinib in volunteers with hepatic impairment.

Methods This Phase 1 study compared the PK and safety of a single 300-mg oral dose of tucatinib in volunteers with mild,
moderate, and severe hepatic impairment (Child-Pugh A/B/C) to healthy volunteers matched for sex, age, and body mass
index. Pharmacokinetic parameters were determined for tucatinib and its predominant metabolite ONT-993.

Results Compared with healthy volunteers, tucatinib exposure was similar in volunteers with mild impairment and increased
in those with moderate or severe impairment without reaching statistical significance. Respective fold increases in geometric
mean ratios for AUC and AUC,_,, were 1.13 and 1.15 in moderate impairment, and 1.43 and 1.61 in severe impairment
compared with healthy volunteers. Three treatment-emergent adverse events (nausea, dermatitis, and increased transaminases)
were reported in three volunteers and showed no obvious association with hepatic impairment status.

Conclusion The 1.61-fold geometric mean ratio AUC,,_,, increase in volunteers with severe hepatic impairment supports the
recommendation in the tucatinib prescribing information to reduce the dose from 300 mg twice daily to 200 mg twice daily in
patients with severe impairment; no dose adjustment is recommended for patients with mild or moderate hepatic impairment.
This trial (NCT03722823) was registered on October 29, 2018.

The increased exposure to tucatinib was greater in volun-
teers with severe hepatic impairment than in those with
moderate impairment (1.61- and 1.15-fold geometric
mean ratio AUC,,_, increases, respectively). The plasma
exposures of tucatinib were similar between volunteers

with normal hepatic function and mild hepatic impair-
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1 Introduction

Human epidermal growth factor receptor 2 (HER2) gene
amplification or overexpression is an oncogenic driver in
various solid tumors including breast, gastric, lung, and
colon cancers [1]. HER2 has become a well-established
therapeutic target in breast and gastric cancers [1]. As of
2022, eight HER2-targeted agents have received US Food
and Drug Administration (FDA) approval in HER2-positive
breast cancer [2, 3] and two have been approved in gastric
cancer [4, 5].

Tucatinib is a highly selective tyrosine kinase inhibitor
(TKI) of the HER2 receptor [6]. Tucatinib, in combination
with trastuzumab and capecitabine, is approved in sev-
eral countries for adult patients with advanced, unresect-
able or metastatic HER2-positive breast cancer who have
received prior anti-HER?2 therapy [7, 8]. This approval is
based on results from the pivotal HER2CLIMB trial, in
which tucatinib (300 mg twice daily) significantly prolonged
progression-free survival (including in patients with brain
metastases) and overall survival in patients who had previ-
ously received trastuzumab, pertuzumab, and trastuzumab
emtansine [9, 10]. Given the high selectivity of tucatinib for
the HER?2 kinase domain without significant inhibition of
the epidermal growth factor receptor (EGFR) [11], patients
receiving tucatinib may have decreased potential for EGFR-
related toxicities, which have been observed with the dual
HER2/EGFR TKI lapatinib and the pan-HER TKI neratinib
[12-15].

In vitro metabolism studies in human liver microsomes
suggest tucatinib is predominantly cleared by the drug
metabolizing enzyme cytochrome P450 (CYP) 2C8, to a
lesser extent by CYP3A4 and CYP3AS, and subsequent bil-
iary excretion [16]. The predominant metabolite of tucatinib,
ONT-993, is formed via hydroxylation by CYP2CS8 [16].
The cytotoxic potency of ONT-993 is two- to three-fold less
than that of tucatinib and the potency adjusted exposure of
ONT-993 is < 10% of the total pharmacological activity
[17]. Therefore, ONT-993 is not expected to meaningfully
contribute to the efficacy or safety of tucatinib. Liver disease
can result in reduced hepatic blood flow and drug-metab-
olizing enzyme activity, potentially causing alterations in
drug distribution and decreased hepatic drug clearance [18].
In addition, liver failure can affect the binding of drugs to
plasma proteins, altering the free fraction in plasma [18]. As
tucatinib is eliminated via hepatic metabolism and biliary
routes [16], this study was conducted to characterize the
pharmacokinetics (PK) and safety of tucatinib in volunteers
with hepatic impairment.
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2 Methods
2.1 Study Conduct

Before the start of this study, the study protocol and
informed consent form were approved by a central insti-
tutional review board (Advarra d/b/a Schulman Associates
IRB, Cincinnati, OH). All amendments to the protocol were
also approved by the institutional review board. The study
was conducted in accordance with the requirements of Title
21 of the FDA Code of Federal Regulations, Good Clinical
Practice, and Declaration of Helsinki and Internal Confer-
ence on Harmonisation Guidelines. All volunteers provided
written informed consent for participation and publication
prior to study enrollment.

This Phase 1, open-label, single-dose, parallel-group
study evaluated the safety, tolerability, and PK of a single
oral dose of tucatinib 300 mg in volunteers with hepatic
impairment compared with matched-control healthy vol-
unteers with normal hepatic function (NCT03722823).
Twenty-four volunteers with hepatic impairment, and a
minimum of six volunteers with normal hepatic function
were planned for recruitment. The study was conducted at
four sites in the USA (Orlando Clinical Research Center,
Orlando, FL; New Orleans Center for Clinical Research,
Knoxville, TN; Orange County Research Center, Tustin,
CA; and American Research Corporation at the Texas Liver
Institute, San Antonio, TX).

2.2 Study Volunteers

Male and female volunteers aged 1875 years, with a body
mass index (BMI) of 18.0 to 37.0 kg/m? were eligible for
inclusion. Volunteers were enrolled after they were con-
firmed to be in good general health, except for hepatic
impairment, based on their medical history, physical exam-
ination, hematology, blood chemistry, negative human
immunodeficiency viruses and hepatitis B and C serology,
and urinalysis. Female volunteers were required to be of
nonchildbearing potential and male volunteers were also
required to be of nonchildbearing potential or agreed to use
contraception if sexually active.

To be classified as having hepatic impairment, volunteers
were required to have a Child Pugh (CP) score of 5-6 (mild;
CP-A), 7-9 (moderate; CP-B), or 10-14 (severe; CP-C), with
a known medical history of liver disease (with or without a
known history of alcohol abuse). Hepatic impairment must
have been clinically stable (no acute episodes of illness due
to deterioration in hepatic function) for at least 1 month
prior to screening. Volunteers were required to be on a sta-
ble medication regimen at the time of screening (defined as
not starting any new drug(s) or significantly changing drug
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dosage(s) within 30 days prior to administration of study
drugs). Healthy volunteers were matched to volunteers
with hepatic impairment by sex, age (+10 years), and BMI
(+20%); each matched-control healthy volunteer may have
been matched with up to one volunteer within each hepatic
impairment group.

Volunteers were excluded if they had received drugs or
substances known to inhibit or induce CYP3A4 or CYP2CS8
within 30 days prior to study initiation. Use of tobacco or
other nicotine-containing products within 3 months prior to
screening and throughout the study for healthy volunteers,
and within 2 h pre-dosing and 4 h post-dosing for volun-
teers with hepatic impairment was prohibited. Volunteers
were also excluded if they consumed foods or beverages
containing poppy seeds, grapefruit, grapefruit juice, or
Seville oranges within 7 days prior to study initiation and
throughout the study. Consumption of alcohol-, citric acid-,
caffeine-, or xanthine-containing foods or beverages within
48 h prior to study initiation and throughout the study was
not permitted unless deemed acceptable by the Investigator.

2.3 Study Design

After the screening period (up to 28 days), eligible volun-
teers were assigned to groups according to hepatic function,
matched-control healthy volunteers with normal hepatic
function, and mild, moderate, or severe hepatic impairment.

Tucatinib was administered orally as a single 300-mg
dose with 240 mL of water after > 2 h fasting on the morn-
ing of Day 1. No food was allowed for up to 1 h after the
tucatinib dose. Volunteers were admitted to the clinical
research center on the day before initiating treatment, dis-
charged on Day 3, and received a follow-up phone call on
Day 7 (2 days).

2.4 PK Assessments

The key objectives of the study were to evaluate the PK pro-
files of tucatinib and ONT-993 in volunteers with impaired
hepatic function compared with healthy controls. Blood
samples were collected for PK analysis pre-dose, and 0.5,
1,2,3,4,6,8, 12, 16, 24, 36, and 48 h post-dose.

2.4.1 Plasma Concentrations of Tucatinib and ONT-993

Plasma concentrations of tucatinib and ONT-993 were deter-
mined using validated bioanalytical procedures, performed
by Covance (Madison, WI) using high-performance liquid
chromatography (LC) with tandem mass spectrometry (MS),
as described previously [19].

2.4.2 Fraction Unbound of Tucatinib

The fraction unbound (f,) of tucatinib was determined
using an equilibrium dialysis procedure with a sample of
pre-dose plasma from each volunteer. A high-throughput
dialysis apparatus (model HTD96b, HTDialysis LLC, Gales
Ferry, CT) was assembled with hydrated dialysis membrane
strips (molecular weight cut-off of 6-8 kDa) according to
manufacturer’s recommendations. The pre-dose plasma
samples were fortified with tucatinib (636 ng/mL), and the
dialysis time was determined from the time-to-equilibrium
experiment. Fortified plasma was added to the donor side
and plasma ultrafiltrate was added to the receiver side of
the equilibrium dialysis plate. Samples were incubated at
37 °C for 5 h, under 5% CO, in saturated humidity. All
protein binding determinations were in quadruplicate. At
equilibrium, the donor side plasma samples were diluted
with Dulbecco’s phosphate buffered saline (DPBS) and the
receiver side samples were diluted with control plasma to
provide a common analytical matrix (90:10 DPBS:plasma)
before LC-MS/MS analysis. Calibration and quality control
standards were prepared in a matrix identical to the study
samples. The f, of tucatinib was calculated applying the fol-
lowing equation:

(Cp—Cd

> x 100%
Cp

where C, and C, were concentrations of tucatinib in donor
side plasma and receiver side dialysate at equilibrium,
respectively.

The performance of the test system was verified using the
positive control warfarin (3000 ng/mL) in control human
plasma for the calculated percent bound for warfarin of at
least 95%, which was included on each day of dialysis of
clinical plasma samples.

2.4.3 PKParameters

Pharmacokinetic parameters were determined from plasma
concentrations of tucatinib and ONT-993 using noncompart-
mental methods, performed using Phoenix WinNonlin Ver-
sion 8.1 (Certara L.P., Princeton, NJ). The PK parameters
evaluated were area under the plasma concentration-time
curve (AUC) from time O to the time of last quantifiable
concentration (AUC,, ), AUC from time O to infinity (AUC
0-00)>» Maximum observed plasma concentration (C,,,,), time
t0 Cpax (Tmay)» apparent plasma terminal elimination half-
life (#,,), apparent total plasma clearance (CL/F; tucatinib
only), metabolic ratio based on AUC,, ., (MR ,;c; ONT-993
only), and metabolic ratio based on C,,,, (MR(,,.; ONT-

max

993 only). The f, was used to calculate AUC,, ,, AUC,_, ,»
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Ciax.w» CL/F, and the unbound tucatinib for each individual

volunteer.
2.5 Safety

Safety was assessed based on the frequency and severity of
treatment-emergent adverse events (TEAEs), clinical labo-
ratory parameters, vital signs, 12-lead electrocardiogram
(ECG), and physical examination. TEAEs were assessed
and graded applying the Common Terminology Criteria
for Adverse Events version 5.0 and coded according to the
Medical Dictionary for Regulatory Activities (MedDRA;
version 21.1). TEAEs were summarized by preferred terms
and system organ class.

2.6 Statistical Analysis

Descriptive statistics were applied to summarize demo-
graphic, safety, and PK parameters.

The primary analysis planned was to evaluate the PK of
tucatinib in volunteers with hepatic impairment (test) com-
pared with volunteers with normal hepatic function (refer-
ence). If an individual healthy volunteer was matched to one
volunteer from any or all hepatic impairment groups, the
primary PK parameters, C,,,,, AUC,,, and AUC,_.,, were
log-transformed for tucatinib and ONT-993 and analyzed
using a paired #-test to estimate the mean difference between
the hepatic impairment groups and the normal hepatic func-
tion group for each parameter. The mean difference and its
90% confidence interval (CI) were back-transformed to give
a geometric mean ratio, together with the corresponding
90% CI.

Determination of the sample size was based on historical
studies of similar nature, with no formal sample size calcula-
tion. At least six volunteers each per hepatic function group
were planned to complete the study; this was considered
sufficient to evaluate the PK of tucatinib and ONT-993 in
hepatic impairment.

The safety population consisted of all volunteers who
received tucatinib and had at least one post-dose safety
assessment. The PK population consisted of all volunteers
who received tucatinib and had evaluable PK data; volun-
teers may have been excluded from the PK summary sta-
tistics and statistical analysis if they vomited at or within
approximately two times median 7T,,,,.

3 Results
3.1 Study Volunteers

Overall, 37 volunteers were enrolled in the study: 15 volun-
teers with normal hepatic function, eight with mild hepatic
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impairment, eight with moderate hepatic impairment and
six with severe hepatic impairment (Table 1). All volunteers
received a single dose of tucatinib per protocol, completed
the study, and were evaluable for PK and safety analyses.
Overall, most volunteers were white (83.8%), male (73.0%),
mean age was 54 years, and mean BMI was 29.2 kg/m?
(Table 1).

3.2 PK of Tucatinib
3.2.1 Total Plasma Tucatinib PK

Plasma concentrations of tucatinib over time are shown in
Fig. 1. Following administration of a single 300-mg oral
dose, tucatinib was rapidly absorbed in all volunteers irre-
spective of hepatic impairment, with median 7,,,, ranging
from 1.0 to 2.0 h (Table 2). The geometric mean and indi-
vidual values for AUC,_,, and C,,, for tucatinib in healthy
volunteers and the hepatic impairment groups are shown in
Table 2 and Fig. 2, respectively. The plasma exposures and
other PK parameters (¢,,, and CL/F) of tucatinib were similar
between volunteers with normal hepatic function and mild
hepatic impairment (Table 2).

In general, plasma exposures of tucatinib were increased
in volunteers with moderate and severe hepatic impair-
ment compared with healthy controls (Table 2 and Fig. 2).
In volunteers with moderate impairment, geometric mean
ratios increased 1.15- and 1.13-fold for AUC,_,, and AUC
o.r» respectively, compared with healthy controls, whereas
the geometric mean ratio for C,,, was 0.89 (Fig. 3 and
Supplementary Table 1). Geometric mean ratios for the
severe impairment versus normal hepatic function groups
were 1.61, 1.43, and 1.17 for AUC,_,,, AUC,, and C,,,.
respectively. The trend of increased plasma exposure for
total tucatinib did not reach statistical significance in vol-
unteers with moderate or severe impairment compared with
those with normal hepatic function, likely due to observed
high variability in plasma concentrations in the volunteers
with hepatic impairment (Fig. 1). Compared with healthy
volunteers, geometric mean CL/F decreased by 12.39%
and 42.29% in volunteers with moderate and severe hepatic
impairment, respectively. While the arithmetic mean ¢#,,, was
similar between volunteers with normal hepatic function and
moderate impairment, t,,, increased by 1.43-fold in those
with severe impairment.

3.2.2 Unbound Tucatinib PK

The geometric mean f, of tucatinib was similar in all groups
irrespective of hepatic function and ranged from 0.027 to
0.040 (Table 2). The PK parameters for unbound tucatinib
were similar between healthy controls and volunteers
with mild hepatic impairment (Supplementary Table 2).
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Table 1 Study volunteers demographics at baseline

Normal hepatic Mild hepatic Moderate hepatic Severe hepatic Overall (N =37)
function (n = 15)  impairment impairment (n = 8)  impairment (n = 6)
(n=23)
Mean age (SD), years 52 (11.9) 51 (9.8) 55 (10.1) 59 (6.5) 54 (10.3)
Sex, n (%)
Male 10 (66.7) 8 (100.0) 4 (50.0) 5(83.3) 27 (73.0)
Female 5(33.3) - 4 (50.0) 1(16.7) 10 (27.0)
Race, n (%)
American Indian or Alaska Native - - 1(12.5) - 12.7)
Asian 2(13.3) - - - 2(5.4)
Black or African American 1(6.7) 2 (25.0) - - 3(8.1)
White 12 (80.0) 6 (75.0) 7(87.5) 6 (100.0) 31(83.8)
Ethnicity, n (%)
Hispanic or Latino 5(33.3) 3(37.5) 5(62.5) 2(33.3) 15 (40.5)
Not Hispanic or Latino 10 (66.7) 5(62.5) 3(37.5) 4 (66.7) 22 (59.5)
Mean weight (SD), kg 84.6 (15.2) 91.2 (16.9) 76.9 (11.8) 93.2 (12.7) 85.7 (15.1)
Mean height (SD), cm 172 (10.7) 175 (6.9) 167 (8.0) 170 (9.1) 171 (9.2)
Mean BMI (SD), kg/m? 28.6 (4.8) 299 (5.4) 27.7(4.9) 32.1 (3.0) 29.2 (4.8)

BMI body mass index, SD standard deviation

Similar to the results for total tucatinib, there was a trend for
increased plasma exposure (based on geometric mean AUC
0-00) fOr unbound tucatinib in volunteers with moderate and
severe hepatic impairment versus healthy controls. As for
total tucatinib, the geometric mean ratios for AUC, ,, and
AUC_, , did not reach statistical significance for volunteers
with moderate or severe impairment versus normal hepatic
function based on 90% CI values (Supplementary Table 3
and Supplementary Fig. 1).

3.3 PKof ONT-993

The plasma concentrations of ONT-993 over time and the
PK of ONT-993 are shown in Fig. 1 and Supplementary
Table 4, respectively. The plasma concentrations of ONT-
993 were lower in volunteers with hepatic impairment than
in healthy controls. This is reflected in lower MR, as the
level of hepatic impairment increased; the geometric mean
MR, . Was 0.125 in healthy volunteers and decreased to
0.0806, 0.0698, and 0.0275 in volunteers with mild, moder-
ate, and severe impairment, respectively (Table 2). There
was a lesser effect of hepatic impairment level on the geo-
metric mean MR, ¢, which was 0.159 in healthy volunteers
and decreased to 0.146 and 0.129 in volunteers with mild
and moderate impairment, respectively. There were insuf-
ficient data to calculate MR ;¢ for volunteers with severe
impairment.

The plasma exposure of ONT-993 based on C,,,, incre-
mentally decreased as the level of hepatic impairment
increased, with geometric mean ratios reaching statistical

significance in volunteers with moderate or severe impair-
ment versus normal hepatic function based on 90% CI val-
ues (Supplementary Table 5 and Supplementary Fig. 3).
In contrast, the ONT-993 AUC,, and AUC,,_ geometric
mean ratios did not reach statistical significance in any group
based on 90% CI values.

3.4 Safety

Overall, three of 37 (8.1%) volunteers experienced a total of
three TEAEs following a single oral dose of tucatinib 300
mg, two of which were considered related to study drug; all
were resolved on or before Day 10. Grade 1 nausea, con-
sidered study-drug related, was reported in one volunteer
with normal hepatic function. The other two TEAEs were
reported in volunteers in the mild hepatic impairment group
and comprised Grade 1 dermatitis considered unrelated to
tucatinib, and Grade 2 increased transaminases considered
study-drug related. Except for the one case of increased
transaminases, there were no clinically significant findings
in clinical laboratory evaluations, vital signs, ECGs, or
physical examinations. There were no serious TEAEs and
no TEAESs required concomitant medication.

4 Discussion
Liver disease is relatively common in patients with cancer

and may be caused by multiple factors including the use of
anti-cancer therapies and the presence of hepatic metastases,
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Fig. 1 Concentration-time
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which are common in several tumor types including breast,
gastric, pancreatic, colorectal, and lung [20, 21]. Liver dis-
ease can lead to increased drug exposure due to reduced
drug-metabolizing enzyme activity and subsequent hepatic
clearance [18]. Drugs that cause hepatotoxicity may do so at
lower doses in patients with hepatic impairment than those
with normal hepatic function; also idiosyncratic drug reac-
tions typically occur more frequently in patients with liver
disease [22]. Therefore, as tucatinib is predominantly cleared
by the liver [16], this study was conducted to investigate the
impact of hepatic impairment on tucatinib PK and safety.
A single-dose, parallel design was used as it is the standard
design of studies investigating the PK of drugs in volunteers
with hepatic impairment. Evaluating the PK and safety pro-
file of tucatinib in healthy volunteers rather than patients
ensured these parameters were unaffected by cancer [23]. As
the PK of tucatinib are linear, this approach was considered
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appropriate to evaluate the impact of hepatic impairment
on tucatinib PK.

In comparison with demographically matched volun-
teers with normal hepatic function, the plasma exposures
of tucatinib and unbound tucatinib based on AUC_, and
AUC,_,, were similar in volunteers with mild hepatic impair-
ment. Although the exposures were generally increased in
volunteers with moderate or severe impairment compared
to volunteers with normal hepatic function, the geometric
mean ratios showed a less than two-fold increase in AUC
o and AUC,,_, for both groups. Moreover, none of these
changes reached statistical significance in volunteers with
hepatic impairment versus healthy controls due to the high
variability in tucatinib plasma concentrations observed in
the moderate and severe impairment groups.

The increases in tucatinib and unbound tucatinib expo-
sures in the moderate and severe impairment groups
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Table2 Summary of total

plasma tucatinib PK

PK parameter

Normal hepatic

Mild hepatic

Moderate hepatic

Severe hepatic

function (n = 15)  impairment (n = 8) impairment (n =8) impairment
(n=06)

AUC,, (h*ng/mL)* 2710 (25.7) 2450 (29.0) 3040 (76.1) 3830 (103)
AUC,, (h*ng/mL)° 2790 (684) 2530 (727) 3770 (2830) 5150 (4280)
AUC,_, (h*ng/mL)* 2760 (25.7) 2510 (26.9) 3140 (77.7) 4770 (102)¢
AUC, (h*ng/mL)° 2840 (699) 2590 (707) 3910 (2970) 6180 (4620)¢
Ciax 0g/mL)* 436 (36.3) 423 (78.2) 374 (104) 471 (240)
Choax (ng/mL)b 461 (155) 497 (257) 533 (516) 932 (1030)
T, (D)° 2.00 (1.00-3.00) 1.00 (1.00-3.00) 2.00 (1.00-4.00) 1.50 (0.50-4.00)
tip (h)® 8.67 (1.35) 9.64 (3.62) 9.16 (1.48) 12.4 (1.85)¢
CL/F (L/h)* 109 (25.7) 120 (26.9) 95.5 (77.7) 62.9 (102)¢
CL/F (L/h)° 112 (28.8) 123 (32.0) 114 (64.2) 83.1 (69.0)¢
MR, " 0.159 (30.2) 0.146 (49.1) 0.129 (29.3)° NC
MRAUCb 0.166 (0.0495) 0.159 (0.0681) 0.133 (0.0340)° NC
MR(ppa? 0.125 (36.6) 0.0806 (61.1) 0.0698 (82.8) 0.0275 (46.4)
MRCmMb 0.133 (0.0549) 0.0909 (0.0420) 0.0814 (0.0337) 0.0295 (0.0110)
£, 0.028 (39.0) 0.031 (38.1) 0.040 (31.3) 0.027 (48.5)
fub 0.030 (0.010) 0.033 (0.011) 0.042 (0.013) 0.030 (0.014)

AUC,, area under the plasma concentration-time curve from time O to the time of last measurable con-

centration, AUC,,,, AUC from time O to infinity, CL/F apparent total plasma clearance, C

maximum

max

observed plasma concentration, f, fraction unbound, MR, metabolic ratio based on AUC,_,, MR,

metabolic ratio based on C,,,,

NC not calculated, PK pharmacokinetics, SD standard deviation, ¢,,, appar-

ent plasma terminal elimination half-life, 7, time of maximum observed plasma concentration

4Geometric mean (geometric coefficient of variation) is presented

® Arithmetic mean (SD) is presented

“Median (minimum-maximum) data are presented

4N = 5 (one subject was not included in regression-based parameter calculations due to the terminal phase
not being well defined for tucatinib [R? adjusted <0.8])

N=17

appeared to be driven by lower CL/F compared with vol-
unteers with normal hepatic function. This lower clearance
resulted in a longer ¢,,, in the severe impairment group.

These results, which are indicative of reduced hepatic
metabolism of tucatinib in the moderate and severe impair-
ment groups, are further supported by the PK data for the
predominant metabolite, ONT-993. As the severity of
hepatic impairment increased, the metabolite to parent ratio
decreased. This decrease was most pronounced for MRC, .,
with values ranging from 0.125 in healthy volunteers, to
0.0806 in volunteers with mild impairment, and 0.0275 in
those with severe impairment.

In this study, three volunteers (one in the normal hepatic
function group and two in the mild impairment group) expe-
rienced a single TEAE, each of mild or moderate severity,
all of which resolved by the end of the study. The TEAESs of
nausea and increased transaminases were considered related
to tucatinib, whereas a case of Grade 1 dermatitis was con-
sidered unrelated. In a Phase 1 dose-escalation and dose-
expansion study of 50 patients with HER2-positive advanced
solid tumors who were treated with twice-daily oral tucatinib

until disease progression or intolerance to study treatment,
nausea was the most frequently reported TEAE related to
tucatinib occurring in 34% of patients [11]. Tucatinib-related
elevated alanine aminotransferase and aspartate aminotrans-
ferase TEAEs were each reported in 12% of patients and,
in the main, occurred within 1 week of tucatinib initiation.
These reports of elevated liver enzymes did not lead to
tucatinib discontinuation and tucatinib was reinitiated with
no safety concerns in almost all patients who experienced
dose modifications due to elevated transaminases [11]. In
addition, elevated liver enzymes detected by laboratory
evaluation were predominantly Grade 1 and were reversible
upon interruption or dose reduction of tucatinib [11].
Following a single dose of tucatinib there was no obvi-
ous pattern of association between the incidence of TEAEs
and hepatic impairment status. However, this was a small
single-dose study. Furthermore, there was high variability
in the plasma exposure of tucatinib in individual volunteers
from the moderate and severe hepatic impairment groups.
The study was also conducted in volunteers of generally
good health except for their hepatic impairment, rather than
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Fig.2 AUC,_, (a) and C,
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patients with cancer. In addition, when interpreting these
results, the likeliness that the hepatic impairment of vol-
unteers was due to different causes should be taken into
consideration.

In conclusion, these results demonstrate that the increased
exposure to tucatinib was greater in volunteers with severe
impairment than in those with moderate impairment. While
the tucatinib geometric mean AUC,_,, and C,,,, increases
in volunteers with severe hepatic impairment were approxi-
mately 1.73- and 1.08-fold, respectively (Table 2), the
maximum observed increases were up to 3.7- and 3.8-fold
in AUC,,,, and C,,, in one subject with severe hepatic
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impairment. In addition, PK data in volunteers with severe
hepatic impairment were limited (only six subjects were
evaluable for C_,, and five for AUC,,_ ) Therefore, these
results support the dosing recommendations outlined in
the tucatinib prescribing information; the tucatinib 300-mg
twice-daily dose should be reduced to a 200-mg twice-daily
dose for patients with severe hepatic impairment, while no
dose modification is needed for patients with mild or moder-
ate impairment [7, 8].
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Fig.3 Statistical analysis comparing plasma tucatinib primary PK
parameters for volunteers with hepatic impairment vs volunteers with
normal hepatic function. Data are GMR and 90% CI for each com-
parison. AUC,_,, AUC from time O to infinity, CI confidence inter-
val, C,, . maximum observed plasma concentration, GMR geometric
mean ratio, PK pharmacokinetics. *GMR for natural log transformed
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