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Background: Umeclidinium and vilanterol, long-acting bronchodilators for the treatment
of chronic obstructive pulmonary disease, are primarily eliminated via the hepatic route;
however, severe renal impairment may adversely affect some elimination pathways other than
the kidney.

Obijectives: To evaluate the effect of severe renal impairment on the pharmacokinetics of
umeclidinium and umeclidinium/vilanterol.

Methods: Nine patients with severe renal impairment (creatinine clearance <30 mL/min) and
nine matched healthy volunteers received a single dose of umeclidinium 125 pg; and after a
7- to 14-day washout, a single dose of umeclidinium/vilanterol 125/25 pg.

Results: No clinically relevant increases in plasma umeclidinium or vilanterol systemic exposure
(area under the curve or maximum observed plasma concentration) were observed following
umeclidinium 125 pg or umeclidinium/vilanterol 125/25 ng administration. On average, the
amount of umeclidinium excreted in 24 hours in urine (90% confidence interval) was 88%
(81%-93%) and 89% (81%—-93%) lower in patients with severe renal impairment compared
with healthy volunteers following umeclidinium 125 pg and umeclidinium/vilanterol 125/25 ug
administration, respectively. Treatments were well tolerated in both populations.
Conclusion: Umeclidinium 125 pg or umeclidinium/vilanterol 125/25 pg administration to
patients with severe renal impairment did not demonstrate clinically relevant increases in sys-
temic exposure compared with healthy volunteers. No dose adjustment for umeclidinium and
umeclidinium/vilanterol is warranted in patients with severe renal impairment.

Keywords: chronic obstructive pulmonary disease, exposure, GSK573719, long-acting beta,

agonist, long-acting muscarinic antagonist

Introduction

Umeclidinium (GSK573719) is a long-acting muscarinic antagonist (LAMA)
approved in the US, the EU, and several other countries as an inhaled monotherapy'*
and as a combination therapy with the long-acting beta, agonist (LABA) vilanterol
(GW642444)57 for the treatment of chronic obstructive pulmonary disease (COPD).
Umeclidinium is generally well tolerated with the overall incidence of adverse events
(AEs) similar to that of placebo at doses =125 ng once daily.>*

Umeclidinium and vilanterol are mainly eliminated via the hepatic route:
umeclidinium primarily through biliary secretion and metabolism® and vilanterol
primarily through metabolism by cytochrome P450 3A4.%1% Cytochrome P450 3A4
is highly expressed in the liver and has the capacity to oxidize a wide variety of
substrates, thus significantly contributing to drug metabolism.!! Metabolic interactions
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between substrates and inhibitors of cytochrome P450 3A4
can adversely affect drug efficacy and safety."?

The US Food and Drug Administration Guidance for
Industry for studies of patients with renal impairment'
states that pharmacokinetic (PK) characterization should be
considered even if the drug and/or its active metabolite(s) are
eliminated mainly via the hepatic route, as renal impairment
may adversely affect absorption, plasma protein binding,
transport, and tissue distribution. These changes may be
particularly prominent in patients with severe renal impair-
ment and have been observed even when the renal route is
not the primary route of elimination of a drug.

The PK/pharmacodynamic effects of vilanterol have
previously been studied in patients with severe renal impair-
ment with the inhaled corticosteroid/LABA combination
fluticasone furoate/vilanterol. This 7-day repeat-dose study
demonstrated no apparent clinically relevant effects on the
vilanterol PK or pharmacodynamic properties or tolerabil-
ity of the drug combination in patients with severe renal
impairment.'* The aim of the current study was to investigate
the effect of severe renal impairment (creatinine clearance
[Cler] <30 mL/min) on the plasma PK of inhaled umecli-
dinium and umeclidinium/vilanterol following single-dose
administration. Umeclidinium urine PK as well as safety and
tolerability of all treatments were also assessed.

Preliminary results from the current study have been pre-
sented previously as an abstract and poster at the European
Respiratory Society 2013 meeting. '

Methods
Study design and treatment

This was a single-blind (only volunteers and patients were
blinded to study treatment), non-randomized, PK and safety
study (http://www.clinicaltrials.gov identifier NCT01571999;
GSK study code DB2114636) conducted at two centers (PRA
Magyarorszag Kft., Budapest, Hungary and Pharmaceutical

Research Associates CZ, Prague, Czech Republic) between
March 29, 2012 and June 22, 2012. The study was approved
by local ethics review committees (Medical Research Coun-
cil, Ethics Committee for Clinical Pharmacology, Budapest,
Hungary and Ethics Committee of the Institute for Clinical
and Experimental Medicine and Thomayer Hospital, Prague,
Czech Republic) and was conducted in accordance with the
Declaration of Helsinki 2008'¢ and ICH Good Clinical Prac-
tice guidelines.!” All volunteers and patients provided written
informed consent prior to any study-specified procedures.
Following screening, volunteers and patients received
a single dose of inhaled umeclidinium 125 pg (delivering

113 ng) and a single dose of inhaled umeclidinium/vilanterol
125/25 pg (equivalent to a delivered dose of 113/22 ng),
separated by a 7- to 14-day washout period. All doses were
administered via the ELLIPTA® dry powder inhaler (Glaxo-
SmithKline plc, London, UK; ELLIPTA is a trademark of
the GSK group of companies). All volunteers and patients
were resident in the unit from the evening of day —1 until
the morning of day 2 for both treatment periods. Following
dose administration on day 1, volunteers and patients were
monitored for safety, and plasma and urine PK samples
were collected up to 24 hours postdose. Volunteers and
patients were discharged once the 24-hour PK sample was
collected, and if there were no safety concerns. A follow-up
visit was scheduled 7-14 days after the last dose.

Study population

Protocol-specified adult males or females aged 18-70 years
with a body weight =45 kg and a body mass index between
18 and 33 kg/m? were eligible for this study. Healthy volunteers
had Cler >80 mL/min as calculated by the Cockcroft—Gault
equation using serum creatinine. Patients with severe renal
impairment had Cler <30 mL/min and stable renal function
defined as =25% difference in Cler assessed on two occasions
separated by =4 weeks within the last 3 months. Exclusion
criteria for patients with severe renal impairment included a life
expectancy of <3 months, hemoglobin <8.5 g/dL (this cut-off
point was increased to <<11.0 g/dL at the Czech Republic site by
a protocol amendment as requested by the Ethics committee),
or current hemodialysis treatment. Healthy volunteers were
matched to patients with severe renal impairment based on sex,
ethnicity, body mass index (+15%), and age (5 years).

PK collection and analysis

PK blood samples were collected at the following time points:
predose, 5 minutes, 15 minutes, 30 minutes, 1, 2, 4, 8, 12,
16, and 24 hours postdose. PK urine samples were collected
over the following time intervals: 0—4 hours, 4-8 hours,
8—12 hours, and 12-24 hours postdose.

Plasma samples for umeclidinium and vilanterol and
urine samples for umeclidinium were analyzed by a validated
analytical method based on solid-phase extraction, fol-
lowed by high-performance liquid chromatography/tandem
mass spectrometry analysis. The lower limit of quantification
for umeclidinium and vilanterol in plasma and umeclidinium
in urine was 10 pg/mL. However, based on a previous PK
study of healthy volunteers that demonstrated renal excretion
as a minor route of vilanterol elimination,'® vilanterol urine
PK was not assessed in the current study.

16 submit your manuscript

Dove

International Journal of COPD 2015:10


www.dovepress.com
www.dovepress.com
www.dovepress.com
http://www.clinicaltrials.gov

Dove

Effect of renal impairment on umeclidinium and umeclidinium/vilanterol

The primary endpoints were umeclidinium and
vilanterol plasma PK parameters: area under the curve
(AUC)(Of(),ZSh)’ AUC(072}1)’
centration (C_ ), time to C

maximum observed plasma con-
max (tmax)’ AUC(O—24h)’ AUC(Ofm)’
time to last quantifiable concentration (t,_ ), terminal
phase half-life (t,,

permitted. Secondary endpoints were umeclidinium urine

), and other PK parameters as data

PK parameters including urinary recovery of unchanged
drug 24 hours postdose, recorded as amount excreted over
24 hours (Ae(0—24h>)’ and general safety and tolerability
assessments.

Safety analysis

AEs were recorded throughout the study and were coded
using the Medical Dictionary for Regulatory Activities
(MedDRA). Laboratory parameters including clinical
chemistry, hematology, urinalysis, vital signs (blood pres-
sure and heart rate), and 12-lead electrocardiogram (ECG)
were recorded.

Statistical analysis

The sample size calculation was based on feasibility (ie, no
hypothesis testing and no formal sample-size calculations).
An estimation approach was adopted with approximately
18 volunteers/patients planned for enrollment (nine with
severe renal impairment, nine healthy control volunteers).
Sample-size sensitivity was performed and showed the
effect of variation in the standard deviation and different
true ratios on the magnitude of the 90% confidence interval
(CI). Estimates of standard deviation were obtained from
previous studies.'®!*!

The PK parameters of AUC, C_ , and AC of
umeclidinium and vilanterol were log, transformed and
(0 and AUC (0-24n) WETE
non-calculable due to nonquantifiable (NQ) plasma con-
d

were analyzed separately. The AUC

centrations in the terminal phase; therefore, AUC
AUC and AUC

(0-2h) (0-0.25h) (0-1h)
for vilanterol were derived and statistically analyzed. The

(0-0.25h) an
for umeclidinium, and AUC

t,, could not be calculated for umeclidinium or vilanterol
due to NQ plasma concentrations in the terminal phase. For
umeclidinium data, a mixed model was fitted with group,
treatment, and group*treatment interaction as fixed effects
and volunteer/patient as a random effect. For vilanterol
data, a fixed-effects model was fitted with group as a fixed
effect. Point estimates and their associated 90% Cls were
constructed for the difference between severe renal impair-
ment and healthy volunteers for all treatment groups. The

point estimates and their associated 90% ClIs were then

back-transformed to provide point estimates and 90% Cls
for the ratio.

Results
Study population disposition

and demographics

All 18 enrolled patients and volunteers completed the study.
Baseline demographics were matched between the patient and
healthy volunteer groups, except for medical history (Table 1).
All patients with severe renal impairment were taking pre-
scribed medications prior to and during the study. These medi-
cations were representative of medications typically taken in
this population to treat related comorbidities® and were not
expected to impact the PK findings in this study.

PK results

Plasma umeclidinium concentration

Following single-dose administration, 51.8% of postdose
samples, overall, were NQ. The percentage of NQ data was
similar between treatments and between patients with severe
renal impairment and healthy volunteers.

Table | Patient demographics

Demographic Healthy Severe renal
characteristic volunteers impairment
N=9 N=9

Age (years)

Mean (range) 49.4 (36-63) 50.4 (37-67)
Sex

Female, n (%) 3(33) 3(33)

Male, n (%) 6 (67) 6 (67)
Body mass index (kg/m?)

Mean (range) 26.12 (21.1-31.9) 2527 (18.3-31.3)
Height (cm)

Mean (range) 172.8 (161-184) 174.4 (161-182)
Weight (kg)

Mean (range)
Ethnicity, n (%)

78.03 (62.5-100.0)  77.28 (48.6-98.0)

Hispanic or Latino 0(0) 0(0)

Not Hispanic or Latino 9 (100) 9 (100)
Race, n (%)

White — White/Caucasian/ 9 (100) 9 (100)

European Heritage
Creatinine clearance (mL/min)
Mean (range)

98.94 (80.1-141.5) 2223 (17.2-28.0)

Medical history (current), n (%)

International Journal of COPD 2015:10

Diabetes 0 (1)
Hypertension 0 8 (89)
Hyperlipidemia 0 5 (56)
Smoking history, n (%)
Never smoked 5 (56) 4 (44)
Current smoker 3(33) 4 (44)
Former smoker 1(I) (I
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Table 2 Plasma PK parameters

Parameter Group N n n* Geometric  95% CI CVb
means (%)
A
UMEC 125 pg
AUC ;5 (h.pg/ml)  Healthy 9 9 0 20.3 13.8-29.7 53.0
Severe renal impairment 9 9 0 18.9 13.1-27.4 51.0
AUC,,, (h.pg/mL) Healthy 9 9 | 56.6 348-91.6 69.7
Severe renal impairment 9 9 0 59.1 40.5-86.3 523
C. .. (pg/mL) Healthy 9 9 0 127.6 84.8-191.9 57.1
Severe renal impairment 9 9 0 1132 75.2-170.4 57.3
t... (h)? Healthy 9 9 0 2.00 0.25-4.00 NA
Severe renal impairment 9 9 0 2.00 0.50-4.00 NA
t_ (h)? Healthy 9 9 0 0.08 0.08-0.12 NA
Severe renal impairment 9 9 0 0.08 0.08-0.12 NA
UMEC/VI 125/25 pg
AUC ;5 (h.pg/ml)  Healthy 9 9 0 234 16.1-34.2 522
Severe renal impairment 9 9 0 23.6 17.1-32.6 442
AUC,,, (h.pg/mL) Healthy 9 9 0 60.4 44.6-81.9 41.1
Severe renal impairment 9 9 0 66.3 48.8-90.1 41.5
C... (pg/mL) Healthy 9 9 0 152.4 101.1-229.7 574
Severe renal impairment 9 9 0 149.2 104.2-213.5 493
t.. (h)? Healthy 9 9 0 20 0.50-4.02 NA
Severe renal impairment 9 9 0 2.0 0.50-4.00 NA
t  (h)? Healthy 9 9 0 0.08 0.08-0.12 NA
Severe renal impairment 9 9 0 0.08 0.08-0.12 NA
Parameter Treatment Group Adjusted Ratio  90% ClI
comparison geometric means
(B)
AUC(Hh) (h.pg/mL) UMEC 125 ug Severe renal 59.1/65.8 0.90 0.64-1.26
impairment/healthy
UMEC/VI 125/25 ug Severe renal 66.3/60.4 I.10 0.79-1.52
impairment/healthy
C, .. (pg/mL) UMEC 125 ug Severe renal 113.2/127.6 0.89 0.58-1.35
impairment/healthy
UMEC/VI 125/25 ug Severe renal 149.2/152.4 0.98 0.64-1.49

impairment/healthy

Notes: (A) Summary Statistics for umeclidinium parameters. *Presented as median and range, instead of geometric mean and 95% Cl, respectively. (B) Statistical analysis of

umeclidinium parameters. Values of UMEC AUC
for raw summary statistics.

(0-2h)

that were non-calculable due to nonquantifiable values were not imputed for the statistical analysis but were imputed

Abbreviations: AUC, area under the curve; Cl, confidence interval; C_, maximum observed plasma concentration; CVb, between-subject coefficient of variation;
n*, number imputed; NA, not applicable; PK, pharmacokinetic; t,,» time to last quantifiable concentration; t .o time to me; UMEC, umeclidinium; VI, vilanterol; N, number
of patients included in the study population; n, number of patients included in the assessment.

Plasma umeclidinium PK parameters

Summary statistics and the statistical analysis for the plasma
umeclidinium PK parameters are shown in Table 2A and B,
respectively. Umeclidinium was rapidly absorbed with median
t ofapproximately 5 minutes postdose. Median t,_ for both
umeclidinium 125 pg and umeclidinium/vilanterol 125/25 pg
was 2 hours for patients with severe renal impairment and
healthy volunteers. Following administration of umeclidinium
125 pg or umeclidinium/vilanterol 125/25 ng, there was no
evidence of a clinically relevant increase in umeclidinium
(0-2m O Cmax’
with severe renal impairment compared with healthy vol-
unteers. For AUC

(0-2h)’

plasma exposure, in terms of AUC for patients

there was an average 10% decrease,

with the true mean difference likely to be between 36% lower
and 26% higher in patients with severe renal impairment
compared with healthy volunteers following umeclidinium
125 png administration. There was an average 10% increase,
with the true mean difference likely to be between 21% lower
and 52% higher following umeclidinium/vilanterol 125/25 ng
administration. For C

max”’

with the true mean difference likely to be between 42% lower

there was an average 11% decrease,

and 35% higher in patients with severe renal impairment com-
pared with healthy volunteers following umeclidinium 125 pg
administration. There was an average 2% decrease, with the
true mean difference likely to be between 36% lower and 49%
higher following umeclidinium/vilanterol 125/25 ug.
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Table 3 Urine PK parameters

Parameter Group N n Geometric 95% CI CVb
means (%)
»)
UMEC 125 ug
Al oy (ng) Healthy 9 9 1,553 998-2,415 62.6
Severe renal impairment 9 9 178 100-319 87.4
ClLr (L/h) Healthy 9 2 13.041 0.838-202.849 313
Severe renal impairment 9 3 0.881 0.229-3.380 584
Fe 2y (%) Healthy 9 9 1.4337 0.4938-3.1294 NA
Severe renal impairment 9 9 0.1878 0.0686-0.5362 NA
t,, (h) Healthy 9 5 9.66 4.44-20.99 69.2
Severe renal impairment 9 7 8.03 6.49-9.94 233
UMEC/VI 125/25 pg
A, (ng) Healthy 9 9 1,627 1,186-2,232 429
Severe renal impairment 9 9 184 104-326 86.1
CLr (L/h) Healthy 9 [ 12917 ND? ND
Severe renal impairment 9 3 0.722 0.0529-9.8348 142.2
Fe o (%) Healthy 9 9 1.3936 0.5357-2.4370 NA
Severe renal impairment 9 9 0.1891 0.0492-0.503 | NA
t,, (h) Healthy 9 3 11.34 7.58-16.97 16.3
Severe renal impairment 9 8 9.22 6.54-12.99 42.9
Parameter Treatment Group Adjusted Ratio 90% ClI
comparison geometric means
(B)
Ae(o_m) (ng) UMEC 125 ug Severe renal 178/1,553 0.12 0.07-0.19
impairment/healthy
UMEC/VI 125/25 g Severe renal 184/1,627 0.11 0.07-0.19

impairment/healthy

Notes: (A) Summary statistics for umeclidinium parameters. *Arithmetic mean value (range). (B) Statistical analysis of umeclidinium parameters.

Abbreviations: Ae(Hw amount excreted over 24 hours; Cl, confidence interval; CLr, renal clearance of treatment; CVb, between-subject coefficient of variation; Fe
amount excreted over 24 hours as percentage of inhaled dose; NA, not applicable; ND, not determined due to insufficient sample size; PK, pharmacokinetic; t

(0-24h)

1 terminal

phase half-life; UMEC, umeclidinium; VI, vilanterol; N, number of patients included in the study population; n, number of patients included in the assessment.

Urine umeclidinium PK parameters

Summary statistics and the statistical analysis for the urine
umeclidinium PK parameters are shown in Table 3A and B,
respectively. On average, umeclidinium urine t, , was similar
between patients with severe renal impairment and healthy
volunteers. The Ae, ,,,, Was 88% (90% CI: 81%-93%) and
89% (CI: 81%—-93%) lower in patients with severe renal
impairment compared with healthy volunteers following
umeclidinium 125 pg and umeclidinium/vilanterol 125/25 ng
administration, respectively.

Plasma vilanterol concentration

Overall, 58.3% of postdose samples were NQ; the percentage
of NQ data was 56% in patients with severe renal impairment
and 61% in healthy volunteers.

Plasma vilanterol PK parameters

Summary statistics and the statistical analysis for the plasma
vilanterol PK parameters are shown in Table 4A and B,
respectively. Vilanterol was rapidly absorbed with a median

t . occurring at approximately 5 minutes postdose, follow-
ing which plasma concentrations declined rapidly for both
patients with severe renal impairment and healthy volunteers.
Mediant,  was 1 hour for both study populations. Following
dosing with umeclidinium/vilanterol 125/25 ug, there was no
evidence of a clinically relevant increase in vilanterol plasma
-1 OF Cmax’
severe renal impairment compared with healthy volunteers.
For AUC((Hh),
true mean increase likely to be between 13% lower and 70%

exposure, in terms of AUC for patients with

there was an average 21% increase, with the

higher in patients with severe renal impairment compared
with healthy volunteers. For C__, there was an average 3%
increase, with the true mean increase likely to be between
27% lower and 46% higher in patients with severe renal
impairment compared with healthy volunteers.

Safety

One healthy volunteer experienced two AEs (moderate
headache and intermittent mild vomiting) during the umecli-
dinium/vilanterol 125/25 pg treatment period; both AEs were

International Journal of COPD 2015:10
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Table 4 Plasma PK parameters

Parameter Group N n Geometric 95% CI CVb
means (%)
(A)
AUC, ) (h.pg/mL) Healthy 9 9 287 20.6—40.00 453
Severe renal impairment 9 9 348 25.9-46.6 39.6
C... (pg/mL) Healthy 9 9 748 53.1-105.4 46.9
Severe renal impairment 9 9 77.1 56.9-104.7 41.3
t.. (h)? Healthy 9 9 1.00 0.50-2.00 NA
Severe renal impairment 9 9 1.00 1.0-4.00 NA
t  (h)? Healthy 9 9 0.08 0.08-0.12 NA
Severe renal impairment 9 9 0.12 0.08-0.25 NA
Parameter Treatment Group Adjusted Ratio 90% CI
comparison geometric means
(B)
AUC, ,, (h.pg/mL) UMEC/VI 125/25 ug Severe renal 34.8/28.7 1.21 0.87-1.70
impairment/healthy
C, .. (pg/mL) UMEC/VI 125/25 g Severe renal 77.1/74.8 1.03 0.73-1.46

impairment/healthy

Notes: (A) Summary statistics for vilanterol parameters. *Presented as median and range. (B) Statistical analysis of vilanterol parameters.
Abbreviations: AUC, area under the curve; Cl, confidence interval; Cmax, maximum observed plasma concentration; CVb, between-subject coefficient of variation; NA, not

applicable; PK, pharmacokinetic; t, ,
the study population; n, number of patients included in the assessment.

considered possibly related to the study medication by the
investigator. Neither AE led to study withdrawal. No AEs
occurred in patients with severe renal impairment and no
serious AEs were reported during the study.

There were no clinically relevant changes in mean labora-
tory or vital-sign parameters, and no laboratory values were
considered clinically significant by the investigators. There
were no clinically relevant differences between patients with
severe renal impairment and healthy volunteers in mean ECG
interval changes from baseline following administration
of treatment. No clinically significant abnormalities were
recorded on the ECG traces.

Discussion

The primary goal of this study was to evaluate the effect of
severe renal impairment (Cler <30 mL/min) on the plasma PK
of inhaled umeclidinium 125 pg and umeclidinium/vilanterol
125/25 pg following single-dose administration. Patients with
severe renal impairment had a lower mean Cler (22.2 mL/min)
at baseline compared with healthy volunteers (98.9 mL/min),
as specified by the predefined study criteria.

In patients with severe renal impairment, excretion of
unchanged umeclidinium into the urine was approximately
ninefold lower when compared with healthy volunteers. This
is concordant with the lower Cler baseline values observed in
patients with severe renal impairment. However, no differences
in systemic exposure (plasma AUC, C_ ) considered clinically

time to last quantifiable concentration; t_ , time to C__; UMEC, umeclidinium; VI, vilanterol; h, hour; N, number of patients included in

relevant (ie, necessitating umeclidinium dose adjustment) were
observed between these patients with severe renal impairment
and healthy volunteers. Moreover, t_,t, . and urine t , values
were similar between both study populations. These data sup-
port the conclusion that pathways other than the kidney have
sufficient capacity to accommodate the impaired renal function,
consistent with previous findings showing that umeclidinium
is primarily metabolized via hepatic pathways and excreted via
biliary secretion.*?! Vilanterol systemic exposure, in terms of
AUC, ,,C, -andt

severe renal impairment and healthy volunteers. It has previously

was also similar between patients with

been reported that vilanterol undergoes rapid and extensive
first-pass metabolism in the liver, primarily via O-dealkylation.?
The O-dealkylated metabolites, which exhibit negligible phar-
macological activity, are subsequently excreted in the urine.?
Additionally, there were no differences in in vitro plasma
protein binding following umeclidinium and umeclidinium/
vilanterol administration (GSK, data on file, GSK study numbers
QBR106268 February 16, 2012, and QBR113236 September
13, 2012). which is another common concern for patients with
renal impairment as plasma protein binding is often disrupted
in this patient population,'* and the unbound concentrations
of systemically active drugs and metabolites are commonly
believed to determine the rate and extent of delivery to the sites of
action.'* The low or NQ plasma concentrations observed in this
study were likely due to the rapid hepatic clearance of the single
dose of medication administered; this may partially explain the
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lack of observed difference in PK parameters between patients
with renal impairment and healthy subjects.

Following umeclidinium 125 pg and umeclidinium/
vilanterol 125/25 pug administration in healthy volun-
teers, umeclidinium and vilanterol were rapidly absorbed
2 hours for umecli-

last

(t . ~5 minutes) and eliminated (t
dinium, 1 hour for vilanterol). These data are consistent
with previous study data of umeclidinium 250-1,000 pg
and umeclidinium/vilanterol 500/50 g in healthy volunteers
(.. 515 minutes).”” Urinary excretion of umeclidinium
following umeclidinium 125 pg administration was similar
to that following umeclidinium/vilanterol 125/25 g admin-
istration in healthy volunteers and was on average 1.4% of
the total dose, which is similar to previously reported data
(1%—1.5% of the total dose).?* The lack of effect of combining
vilanterol with umeclidinium on umeclidinium and vilanterol
PK parameters in healthy volunteers has also been observed
in previous studies involving patients with COPD.%!1%2¢ One
of these studies was a population PK analysis that included
patients with renal impairment. No clinically significant
association was found between levels of systemic exposure
and different degrees of renal impairment.*

Results from renal impairment studies for other LAMA
therapies are consistent in the sense that significant effects
of renal impairment were seen only if the primary route of
excretion is via the kidneys, which has been observed for
tiotropium? and glycopyrronium,? but not for aclidinium
bromide.?”?® The potential risks associated with the former
treatments should therefore be weighed carefully against the
expected benefits in patients with severe renal impairment.

The effects of vilanterol have previously been studied
following inhaled administration of the corticosteroid/LABA
combination fluticasone furoate/vilanterol (200/25 ug or
100/25 g once daily for 7 days) in patients with severe
renal impairment and varying degrees of hepatic impairment.
Results indicate that severe renal impairment had no clini-
cally relevant effects on the PK parameters of fluticasone
furoate/vilanterol,'* and it has been shown that both of these
agents are primarily metabolized in the liver.!4?

No safety concerns were identified during the current
study. Umeclidinium 125 pg and umeclidinium/vilanterol
125/25 ng were well tolerated in patients with severe renal
impairment and healthy volunteers. These findings are con-
sistent with previous safety findings for umeclidinium and
umeclidinium/vilanterol in healthy volunteers,”!° and in
patients with COPD.'>#¢

This study had strengths and limitations. The number of
patients with severe renal impairment and healthy volunteers

included in this study (9 per arm) may be considered small;
however, the study size was in line with US Food and Drug
Administration guidance.'* The study focused on patients
with severe renal impairment, but specifically did not include
dialysis patients.

Conclusion

In conclusion, administration of umeclidinium 125 ug or
umeclidinium/vilanterol 125/25 ug to patients with severe
renal impairment did not result in clinically significant
increases in umeclidinium or vilanterol exposure compared
with healthy control volunteers. The data suggest that no dose
adjustment for umeclidinium or umeclidinium/vilanterol is
warranted in patients with severe renal impairment and there
is no requirement for specific monitoring of renal function
for use of umeclidinium or umeclidinium/vilanterol. Overall,
umeclidinium 125 pg and umeclidinium/vilanterol 125/25 pg
were well tolerated.
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