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ABSTRACT
Rationale Chronic obstructive pulmonary disease
(COPD) is a common lung disease leading to progressive
decline in lung function. Inhibition of release of
inflammatory mediators by p38 inhibitors may be a
useful treatment for chronic inflammation of the airways
thought to underlie the pathogenesis of the disease.
Objectives To evaluate the efficacy and safety of PH-
797804, a potent and selective p38 inhibitor, in adults
with moderate to severe COPD (Global Initiative for
Chronic Obstructive Lung Disease stage II/III).
Methods This was a randomised, adaptive design,
double-blind, placebo-controlled, parallel-group,
multicentre trial. Patients were initially randomised to
placebo, 0.5, 3, 6 or 10 mg PH-797804 once daily and
treated for 6 weeks following a 2-week run-in.
Measurements and main results The primary
endpoint was change from baseline in trough forced
expiratory volume in 1 s (FEV1) compared with placebo
after 6 weeks of treatment. Secondary endpoints
included other spirometric parameters, transition
dyspnoea index, rescue mediation use, high sensitivity
C-reactive protein and symptoms. A total of 230 patients
were assigned to treatment; placebo (n=45), 0.5 mg
(n=20), 3 mg (n=47), 6 mg (n=70) and 10 mg (n=48).
PH-797804 showed a statistically significant
improvement in trough FEV1 at week 6 compared with
placebo of 0.086 litre (95% Bayesian CI 0.008 to
0.164) and 0.093 litre (95% CI 0.018 to 0·166) at 3
and 6 mg PH-797804, respectively. PH-797804 3 mg
and 6 mg showed an improvement in the baseline
dyspnoea index/transition dyspnoea index total focal
score at week 6. PH-797804 was well tolerated at all
doses studied.
Conclusions PH-797804 demonstrated improvements
over placebo in lung function parameters and dyspnoea
in patients with moderate to severe COPD.
TrialRegNo NCT00559910.

INTRODUCTION
Chronic obstructive pulmonary disease (COPD) is a
common disease leading to a progressive decline in
lung function. COPD is associated with high mor-
bidity and death, and the direct and indirect socio-
economic costs of COPD are high.1 COPD is
currently ranked as the fourth leading cause of
death worldwide and is predicted to rise.2 3

Treatments are limited, providing inadequate
symptomatic relief and reduction in exacerbations.
No therapeutic class has consistently shown

anti-inflammatory properties across the spectrum of
disease severity. Hence, there is still a need for
treatments with demonstrable anti-inflammatory
activity and potential clinical benefit.4

Signalling through p38 mitogen-activated protein
kinase (p38-MAPK) is required for the expression of
a range of inflammatory mediators associated with
the chronic lung inflammation characteristic of
COPD, such as tumour necrosis factor α,
interleukin-1 (IL-1), IL-6 and IL-8.5 p38-MAPK is
expressed on inflammatory cells associated with
COPD, and there is increased lung expression and
activation of p38-MAPK in patients with COPD com-
pared with smoking and non-smoking controls.6

p38-MAPK inhibition, but not corticosteroids, attenu-
ated oxidative stress-induced cytokine release in an
in vitro assay modelling some aspects of COPD-
associated inflammation.7 Therefore, p38-MAPK
inhibition is an attractive target for COPD.
PH-797804 is a potent, selective p38-MAPK

inhibitor,8 9 being evaluated as a potential oral anti-
inflammatory COPD treatment. The primary object-
ive of this trial was to assess the efficacy and safety of
PH-797804 in adults with moderate to severe COPD
defined by the guidelines applicable at the time
(Global Initiative for Chronic Obstructive Lung
Disease (GOLD) stages II/III).10 Secondary objectives
included understanding the dose–response relation-
ship and the time course of response to PH-797804.

Key messages

What is the key question?
▸ What is the efficacy and safety of 6 weeks of

treatment with PH-797804, an oral p38
inhibitor, in patients with moderate to severe
chronic obstructive pulmonary disease (COPD)?

What is the bottom line?
▸ Six weeks of treatment with PH-797804 led to

improvements over placebo in lung function
and dyspnoea in patients with moderate to
severe COPD with few adverse events observed.

Why read on?
▸ This study supports further investigation of

PH-797804 as a potential treatment for
patients with COPD.
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These data were first presented at the European Respiratory
Society 2010 Annual Congress in Barcelona, Spain.11

METHODS
Patients
This randomised, double-blind, placebo-controlled, parallel-group,
phase II trial was conducted between February 2008 and
December 2009 in patients (40–80 years) with moderate to severe
COPD in 38 centres across 13 countries. Patients had a diagnosis
for at least 6 months and had a post-bronchodilator forced expira-
tory volume in 1 s (FEV1)/forced vital capacity (FVC) ratio <0.7
with a post-bronchodilator FEV1 of 30–80% of predicted. Patients
with stable disease (no exacerbation in the preceding month) and
stable FEV1 during the run-in phase were eligible for enrolment.
Key exclusion criteria included significant comorbidities or labora-
tory abnormalities, indicating significant concomitant disease.
Long-acting bronchodilators and inhaled corticosteroids were not
allowed 2 or 4 weeks prior to screening, respectively. To achieve
this, withdrawal of treatment was necessary in some patients.
Throughout the trial, patients received ipratropium bromide
metered dose inhalers (MDIs; 40 μg four times a day) as mainten-
ance therapy and salbutamol MDIs (100–200 μg as required) as
rescue medication. Inclusion/exclusion criteria are described in the
online data supplement. Independent ethics committees approved
the trial and patients provided written informed consent. The trial
was conducted in accordance with the principles of the
Declaration of Helsinki and Good Clinical Practice guidelines.

Trial design
The trial involved a screening visit, a run-in phase (weeks –2
and –1 to ensure stability of lung function), a baseline/random-
isation visit (week 0), 6 weeks of double-blind treatment with
PH-797804 or placebo (visits at weeks 1, 2, 3, 4 and 6), a
2-week run-out phase and a final follow-up visit (week 8).
Patients withheld ipratropium bromide and salbutamol for at
least 8 h before clinic visits.

The primary endpoint was the change from baseline in trough
FEV1 compared with placebo after 6 weeks of treatment.
Secondary efficacy endpoints included forced expiratory volume
in 6 s (FEV6), FVC and inspiratory capacity (IC). Trough (prior
to trial medication) measurements for these spirometry para-
meters were recorded at all visits. Measurements were also
recorded post trial medication (weeks 0 and 6) and post salbuta-
mol (screening and weeks –1, –2, 0 and 6). Baseline dyspnoea
index12 13 was evaluated at week 0, and transition dyspnoea
index (TDI) was evaluated at weeks 1, 2, 3, 4 and 6. Patients
maintained a diary throughout the trial to record COPD symp-
toms, maintenance and rescue bronchodilator use and peak
expiratory flow rate. Spirometry was performed using standar-
dised equipment with centralised over-read/interpretation in
accordance with guidelines.14

Safety endpoints included adverse events, laboratory data,
ECGs and vital signs. High sensitivity C-reactive protein
(hsCRP) was measured at each visit. Exploratory biomarkers
Clara cell protein-16 (CC16), IL-6, surfactant protein D (SPD)
and fibrinogen were measured at weeks 0 and 6.

Randomisation and masking
Patients were initially randomised (according to a computer-
generated randomisation code) to one of five treatment groups
in the ratio 1:1:1:2:1 for placebo, 0.5 mg, 3 mg, 6 mg, 10 mg
once daily PH-797804, respectively, until the interim analysis.

An independent Data Monitoring Committee (DMC) con-
ducted an unblinded interim analysis once 96 patients had

completed 6 weeks of treatment. The DMC could drop a
dose(s) in the event of statistical evidence of predefined futility
or if unacceptable adverse events occurred, and could adapt the
randomisation to increase the sample size for the 10 mg dose.

Trial treatments were supplied as PH-797804 capsules and
matching placebo. Patients, investigator staff and the sponsor’s
project team were masked to treatment assignment throughout
the trial until the database was locked. The randomisation code
was provided to the DMC for the interim analysis. During the
trial, the DMC could review unblinded data, at any time, in the
event of safety concerns.

Statistical analysis
The analysis of the primary endpoint used Bayesian statistics. This
approach has advantages over classical hypothesis testing because
direct probabilistic statements about the effect size could be made
(not addressed by p values) and information on placebo could be
utilised from previous trials, reducing the number of placebo
patients required.15 The Bayesian estimation of the dose–response
relationship also means that the sample size is reduced compared
with pairwise testing because information is used from all doses.
Bayesian spline (normal dynamic linear model analyses)16 was
applied that adjusted for baseline covariate.

It was of interest to characterise the dose–response relation-
ship and calculate the probability of any dose achieving statis-
tical significance and ascertaining whether the average treatment
effect was minimally clinically relevant, defined as >=75 ml
improvement over placebo in FEV1.

17 A statistically significant
result was defined if there was ≥95% probability that the treat-
ment effect over placebo was positive. An additional hurdle
required that the average effect over placebo was >75 ml. This
hurdle was for internal decision-making purposes to give confi-
dence that the magnitude of effect was sufficient to warrant
further investigation.

The anticipated clinical dose was 6 mg. Simulations showed
that with 48 patients per group and 64 for 6 mg, the power
of the study was such that there was 94% probability of a dose
achieving significance if the true effect size in FEV1 was 75 ml,
and a 9% probability if the true effect size was only 20 ml (akin
to type 1 error). The analysis of FEV1 used Bayesian statistics
with an uninformative prior for placebo (WinBUGS18). No
multiplicity adjustments were required because this issue was
addressed implicitly in the Bayesian model fitted.

Secondary endpoints were analysed using a classical repeated
measures analysis of covariance approach using SAS
version 9.1.19 To adjust for multiplicity of testing several dose
groups against placebo, for secondary endpoints, a controlled
testing procedure was used to control the overall α level at 5%.
The mixed-effect model includes all available information over
time and provides appropriate, consistent estimates of model
parameters under the assumption of ‘missing at random’.

Further details concerning the statistical methodology and
models used can be found in the online data supplement.

All primary and secondary efficacy endpoints were analysed
using the full analysis set, defined as all randomised patients
with at least one valid FEV1 measurement in the double-blind
phase. All safety analyses were conducted on the safety analysis
set, defined as all patients who received at least one dose of
PH-797804 or placebo.

Predefined futility rules
At the interim analysis, the dose–response relationship was esti-
mated. The probability of a dose being futile was calculated.
Doses could be stopped for futility if there was <10% chance

MacNee W, et al. Thorax 2013;68:738–745. doi:10.1136/thoraxjnl-2012-202744 739

Chronic obstructive pulmonary disease

 on M
ay 6, 2021 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thoraxjnl-2012-202744 on 28 M

arch 2013. D
ow

nloaded from
 

http://thorax.bmj.com/lookup/suppl/doi:10.1136/thoraxjnl-2012-202744/-/DC1
http://thorax.bmj.com/lookup/suppl/doi:10.1136/thoraxjnl-2012-202744/-/DC1
http://thorax.bmj.com/


of there being ≥75 ml improvement over placebo in FEV1

change from baseline. Discontinued doses still contributed infor-
mation to the dose–response curve at the end-of-study analysis.

RESULTS
A total of 230 patients were randomised to treatment and 201
completed double-blind treatment. Forty-five patients received
placebo and 185 received PH-797804: 0.5 mg (n=20), 3 mg
(n=47), 6 mg (n=70) or 10 mg (n=48). Figure 1 shows the
trial profile. Demographics and baseline characteristics were
similar among the five treatment groups (table 1).

Following the interim analysis, the 0.5 mg treatment group
was dropped for futility and the randomisation ratio was modi-
fied as planned with post-interim patients randomised in the
ratio 1:0:1:1:1 for placebo, 0.5 mg, 3 mg, 6 mg, 10 mg
PH-797804, respectively.

The Bayesian analyses show that in this trial there is 99.2%
probability that the true effect of 6 mg PH-797804 over placebo
is greater than zero (ie, statistically significant). Additionally, the

analysis shows that the probability of this effect being clinically
relevant (>75 ml improvement) is 67.3%. The Bayesian CIs,
called credible intervals (CrI), are wide and show that there is a
probability of 0.95 that the true effect over placebo for 6 mg
lies between 18 and 166 ml. The results are similar for 3 mg
PH-797804 (table 2).

There was only one outlier; a subject in the 3 mg PH-797804
group had an improvement in trough FEV1 of approximately 1
litre, influencing the mean effect; when removed from the ana-
lyses the mean effect at 3 mg was 61 ml (CrI=–9 to 132 ml).

The probability of 10 mg PH-797804 being better than placebo
was 94.5% (almost classed as statistically significant), but this trial
also required that the magnitude of effect was large enough (the
probability that the true effect is 75 ml was <50%).

By contrast, 0.5 mg showed only numerical improvements
over placebo of 59 ml.

Figure 2 shows the mean change from baseline in trough
FEV1 for each treatment group over the 6 weeks of treatment.
FEV1 declined by 52 ml in the placebo group, while it increased

Figure 1 Trial profile. The full analysis set was used for all primary and secondary endpoints and was defined as all randomised patients who had
at least one valid forced expiratory volume in 1 s measurement during the double-blind phase of the trial. The safety analysis set comprised all
patients who received at least one dose of PH-797804 or placebo. *DBT=double-blind treatment.

Table 1 Demographic and baseline characteristics

Placebo

PH-797804 dose group

0.5 mg 3 mg 6 mg 10 mg

N 45 20 47 70 48
Age (years) 64 (7.6) 64 (9.5) 62 (7.8) 65 (7.0) 65 (6.8)
Men 26 (58%) 12 (60%) 32 (68%) 55 (79%) 38 (79%)
Weight (kg) 72.8 (16.3) 70.4 (11.3) 74.5 (16.3) 77.0 (13.9) 77.1 (13.6)
Current smoker 18 (40%) 2 (10%) 23 (49%) 21 (30%) 16 (33%)
Time since diagnosis (years) 5.3 (0.8, 19.3) 7.1 (0.6, 28.0) 5.1 (0.9, 30.8) 6.0 (0.7, 21.0) 5.7 (0.6, 19.0)
Trough FEV1 at baseline (ml) 1080 (370) 1230 (400) 1270 (500) 1400 (420) 1380 (540)
FEV1/FVC ratio at screening 0.44 (0.11) 0.46 (0.10) 0.46 (0.11) 0.47 (0.11) 0.47 (0.10)
% Predicted FEV1 at screening 47 (10.0) 56 (12.0) 53 (10.9) 56 (12.7) 56 (12.2)

Data are mean (SD), number (%) or mean (min–max). Data are from the safety analysis set (ie, all patients who received at least one dose of PH-797804/placebo), except for trough
FEV1 at baseline, FEV1/FVC ratio and % predicted FEV1 at screening which are from the full analysis set.
FEV1, forced expiratory volume in 1 s; FVC, forced vital capacity.
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in each of the PH-797804 groups. There was an improvement
in FEV1 over placebo as a function of time with clear evidence
of a treatment effect given the separation of all active treatments
from placebo. The observed maximum estimated effect was in
the 10 mg group at week 2, this difference then reduced over
time. The results of the statistical analysis of trough FEV6, FVC
and IC at week 6 are presented in table 3.

PH-797804 at doses of 3, 6 and 10 mg produced a statistically
significant improvement in trough FEV6 at week 6 versus
placebo, with mean changes from placebo of 115 ml (SE=54),
87 ml (SE=50) and 94 ml (SE=55), respectively. PH-797804 at
doses of 6 and 10 mg produced a statistically significant improve-
ment in trough FVC at week 6 versus placebo, with mean
changes from placebo of 111 ml (SE=54) and 128 ml (SE=59),
respectively. PH-797804 at doses of 3, 6 and 10 mg produced a
statistically significant improvement in trough IC at week 6
versus placebo, with mean changes from placebo of 119 ml
(SE=57), 119 ml (SE=53) and 96 ml (SE=58), respectively.

No statistically significant differences from placebo in FEV1,
FEV6, FVC or IC were observed when post-dose (PH-797804
or bronchodilator) measurements were compared with pre-dose
measurements.

PH-797804 at doses of 3 and 6 mg showed an improvement
in the TDI total focal score at week 6 at the 10% and 5% sig-
nificance level, with a 0.95 point (SE=0.646) and 0.99 point
(SE=0.596) improvement, respectively (table 4). This improve-
ment was driven by the magnitude of effort component as
opposed to the magnitude of task or functional impairment
components. Mean TDI for each treatment over time is pre-
sented in figure 3.

Table 5 summarises treatment comparisons with placebo for
the change from baseline in rescue medication (salbutamol)
usage. A statistically significant decrease in rescue medication
use was observed with 6 mg PH-797804 with a mean daily use
of 0.66 less actuations of salbutamol at week 6.

Log hsCRP values were analysed and adjusted for log base-
lines. A decrease in hsCRP compared with placebo occurred
with the 3, 6 and 10 mg doses of PH-797804, with statistically
significant differences from placebo observed in the ratio of the
means of 0.633 (p=0.033), 0.588 (p=0.011) and 0.594
(p=0.021), respectively after 6 weeks treatment. There were no
statistically significant differences from placebo for CC16, IL-6,
SPD or fibrinogen.

COPD symptoms were assessed using an internal unvalidated
daily paper diary. Individual item analyses found no significant
differences over placebo at the end of treatment compared with
baseline. A total dyspnoea incidence score was calculated to
determine the number of dyspnoea-experienced and dyspnoea-
free days. Trends were seen for 6 mg to affect dyspnoea days.

The most frequently reported adverse events were COPD
exacerbation, rash and nasopharyngitis (table 6). Rash was the
most frequently reported treatment-related adverse event. All
reported rashes resolved on cessation of treatment. Three
patients (6 mg PH-797804) experienced serious adverse events
considered to be treatment related by the investigator; two had
gastrointestinal (GI) haemorrhages (one with a history of GI
complications including past GI bleed, partial gastrectomy and
heavy alcohol intake; the event occurred on day 2 of the trial).
The other had been self-medicating with over-the-counter
aspirin. One patient had left and right bundle branch block
(also present on pretrial ECGs). No significant trends were

Table 2 Trough FEV1: treatment comparisons versus placebo at week 6

FEV1 (ml) Placebo

PH-797804 dose

0.5 mg 3 mg 6 mg 10 mg

N 42 18 44 65 42
Raw mean change from baseline −43 18 38 37 4
SD of change from baseline 160 128 235 192 201
Estimated change from baseline* −52 7 34 41 15
95% CrI for change from baseline (−110 to 6) (−62 to 82) (−17 to 86) (−2 to 85) (−42 to 73)

Estimated difference from placebo 59 85 92 66
95% CrI of effect over placebo (−23 to 149) (8 to 164) (18 to 166) (−17 to 151)
Probability of effect >0 ml† 0.927 0.984 0.992 0.945
Probability of effect >75 ml ‡ 0.331 0.601 0.673 0.408

*The estimates are derived from the fitted statistical Bayesian model (normal dynamic linear model).
†A value>0.95 indicates statistical significance.
‡A value>0.5 indicates that the magnitude of effect is of interest.
CrI, credible interval (ie, Bayesian CI); FEV1, forced expiratory volume in 1 s.

Figure 2 Mean change from baseline in trough forced expiratory
volume in 1 s (FEV1) (ml) during treatment. The symbols and bars
represent the means and 95% CIs.
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Table 3 Trough FEV6, FVC and IC: treatment comparisons versus placebo at week 6

Placebo

PH-797804 dose

0.5 mg 3 mg 6 mg 10 mg

FEV6 (ml)
N (baseline) 42 18 44 65 42
Baseline, mean (SD) 2170 (610) 2410 (560) 2480 (830) 2680 (630) 2590 (820)
N (week 6) 40 17 40 58 39
Adjusted mean change −77 −2 38 11 17

SE of the mean 39 58 38 32 39
95% CI (−153 to −1) (−117 to 113) (−37 to 113) (−52 to 73) (−59 to 93)
Difference between means* 75 115 87 94
SE of difference* 70 54 50 55
95% one-sided lower limit for difference* −41 26 4 4
p Value (difference between means)* 0.143 0.017 0.042 0.044

FVC (ml)
N (baseline) 42 18 44 65 42
Baseline, mean (SD) 2630 (770) 2850 (680) 2960 (1020) 3190 (790) 2960 (940)
N (week 6) 40 17 40 58 39
Adjusted mean change −91 −2 −1 20 38
SE of the mean 42 63 41 34 42
95% CI (−173 to –8) (−127 to 123) (−83 to 80) (−48 to 88) (−45 to 120)
Difference between means* 89 89 111 128
SE of difference* 76 59 54 59
95% one-sided lower limit for difference* −37 -8 21 30
p Value (difference between means)* 0.122 0.065 0.022 0.016

IC (ml)
N (baseline) 42 18 44 65 42
Baseline, mean (SD) 1920 (560) 2040 (570) 2130 (620) 2310 (620) 2210 (690)
N 40 17 40 58 39
Adjusted mean change −53 52 66 66 43
SE of the mean 41 62 40 34 41
95% CI (−133 to 27) (−70 to 174) (−13 to 145) (0 to 133) (−38 to 123)
Difference between means* 105 119 119 96
SE of difference* 74 57 53 58
95% one-sided lower limit for difference* −17 25 32 0
p Value (difference between means)* 0.078 0.019 0.013 0.049

*Comparisons are between each dose of PH-797804 and placebo using the full analysis set, which included all patients who were randomised and had a valid FEV1 measurement
during the double-blind treatment phase.
IC, inspiratory capacity; FEV1, forced expiratory volume in 1 s; FEV6, forced expiratory volume in 6 s; FVC, forced vital capacity.

Table 4 TDI total focal score: treatment comparisons versus placebo for change from baseline at week 6

TDI total focal score Placebo

PH-797804 dose

0.5 mg 3 mg 6 mg 10 mg

N (baseline) 42 18 44 65 42
Baseline, mean (SD) 6.74 (2.20) 6.89 (1.64) 7.08 (1.92) 6.80 (2.14) 6.50 (2.38)
N (week 6) 40 17 40 58 40
Adjusted mean change 1.580 1.090 2.527 2.571 1.443
SE of the mean 0.459 0.701 0.455 0.379 0.460
95% CI (0.674 to 2.485) (−0.292 to 2.472) (1.630 to 3.424) (1.823 to 3.320) (0.535 to 2.351)
Difference between means* −0.490 0.947 0.992 −0.137
SE of difference* 0.838 0.646 0.596 0.650
95% one-sided lower limit for difference* −1.874 −0.121 0.007 −1.212
p Value (difference between means)* 0.720 0.072 0.049 0.583

*Comparisons are between each dose of PH-797804 and placebo using the full analysis set, which included all patients who were randomised and had a valid FEV1 measurement
during the double-blind treatment phase.
FEV1, forced expiratory volume in 1 s; TDI, transition dyspnoea index.
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noted in any laboratory safety parameters or vital signs. There
were no significant trends in mean ECG parameters, although
there was an increase in the percentage of patients with changes
from baseline in QT interval corrected for heart rate using
Fridericia’s formula (QTcF) >30 ms. No patients had a QTcF of
>500 ms.

DISCUSSION
To the authors’ knowledge, this is the first clinical trial to dem-
onstrate a positive effect of a p38 inhibitor on a range of clinical
outcomes in COPD. Six weeks of treatment with PH-797804 in
patients with COPD (GOLD II/III) maintained on a background
of short-acting bronchodilators led to statistically significant
improvements in lung function associated with improvements in
dyspnoea and rescue medication usage.

By week 6, the 6 mg PH-797804 group showed an improve-
ment over placebo in prebronchodilator FEV1 of 93 ml and a
0.99-point improvement in the TDI (one point change is con-
sidered clinically meaningful).12 13 The minimum target effect
on FEV1 was predefined as 75 ml over placebo, based on data
obtained with the phosphodiesterase 4 inhibitor roflumilast,
which showed placebo-corrected increases of 49 ml and 80 ml
in prebronchodilator FEV1 in two 6-month studies.17 This

magnitude of the change in FEV1 is below the defined minim-
ally clinically important difference of 100 ml derived from the
improvement in FEV1 bronchodilator trials.20 It is recognised
that FEV1 improvements may be less with drugs having an anti-
inflammatory rather than a bronchodilator effect. However, the
change in TDI and decrease in rescue medication alongside the
other changes in lung function suggest that the effects may be of
clinical relevance.

PH-797804 at doses of 3 and 6 mg consistently showed an
improvement in FEV1 over placebo throughout the trial. In add-
ition, FEV1 improved compared with baseline throughout the
trial in all PH-797804 groups, whereas the placebo group
showed a decline in lung function over the duration of the trial.
This decline is greater than expected in a 6-week trial and may
have been contributed to by the fact that subjects were main-
tained on short-acting bronchodilators alone.

Other lung function parameters, such as FVC, FEV6 and IC,
showed improvements consistent with the FEV1 improvement;
this was maintained in post-bronchodilator measures, indicating
an additive effect of PH-797804 on top of salbutamol. There
was no acute effect of PH-797804 on lung function, supporting
its mode of action as anti-inflammatory rather than a direct
bronchodilator.

PH-797804 reduced hsCRP at doses above 0.5 mg, indicating
a systemic anti-inflammatory effect. This effect was maintained
throughout the 6-week dosing period. Statistically significant
effects were not observed on other systemic biomarkers mea-
sured in this study. A 12-week study in patients with COPD,
with another p38 inhibitor, losmapimod, examined the effect of
p38 inhibition on sputum neutrophils. No statistically significant
effect was seen on this endpoint. However, a statistically signifi-
cant reduction in plasma fibrinogen and trends towards an
effect on systemic IL-6, IL-8 and CRP were observed but no
statistically significant changes in lung function.21

The most consistently efficacious dose of PH-797804 was
6 mg, not the highest dose of 10 mg; the reason for this is
unknown. The SEs of the mean data are large, therefore this
may be due to variability. An alternative explanation could be
tachyphylaxis, although the mechanism of this is unknown. This
phenomenon will be investigated in longer-term studies.
Potential differences in baseline severity of COPD, systemic
exposure compared with other dose groups, and preponderance
of adverse events potentially leading to a higher dropout rate or
functional unblinding do not explain the apparent lower effect
size of the 10 mg group.

Table 5 Treatment comparisons versus placebo for change from baseline in mean rescue medication usage at week 6

Rescue medication usage (daily no. of
puffs averaged over each week) Placebo

PH-797804 dose

0.5 mg 3 mg 6 mg 10 mg

N (baseline) 40 16 43 63 42
Baseline, mean (SD) 3.40 (2.84) 2.03 (2.30) 3.50 (2.47) 3.42 (4.81) 2.55 (2.34)
N (week 6) 38 15 40 54 38
Adjusted mean change (puffs per day) 0.309 0.025 −0.165 −0.351 0.115
SE of the mean 0.249 0.395 0.241 0.204 0.246
95% CI (−0.183 to 0.801) (−0.754 to 0.805) (−0.641 to 0.311) (−0.753 to 0.052) (−0.372 to 0.601)
Difference between means* −0.283 −0.473 −0.659 −0.194
SE of difference* 0.467 0.346 0.322 0.351
95% one-sided lower limit for difference* 0.490 0.100 −0.127 0.386
p Value (difference between means)* 0.273 0.087 0.021 0.291

*Comparisons are between each dose of PH-797804 and placebo using the full analysis set, which included all patients who were randomised and had a valid FEV1 measurement
during the double-blind treatment phase.
FEV1, forced expiratory volume in 1 s;

Figure 3 Mean change from baseline in transitional dyspnoea index
(TDI) total focal score during treatment. The symbols and bars
represent the means and 95% CIs.
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This study was on a background of short-acting bronchodila-
tors alone and it recognised that these are not the mainstay of
treatment in COPD. It’s anticipated that PH-797804 would also
show additive effects to long-acting bronchodilators. This is
being studied in ongoing trials (clintrials.gov NCT0153919 and
NCT01321463).

A further confounding feature in this study is the effect of
withdrawal of treatment with long-acting β agonists in some
patients in the run-in period, which was considered to have
influenced the results of many pharmacological trials.22 In our
study a similar number of subjects (<50%) in each of the arms
of the study had treatment withdrawn, which makes it less likely
that differences between placebo and treatment groups resulted
from differences in treatment withdrawal between the groups.

Data from trials of agents such as roflumilast, tiopropium, sal-
meterol and fluticasone suggest that, although the changes from
baseline in FEV1 may decrease with time in patients with
COPD, the difference between active treatment and placebo
generally appears to be maintained across the duration of the
studies.23–27 The duration of this trial (6 weeks of dosing) was
relatively short compared with the likely long-term use of effica-
cious COPD medications and the long-term effects of
PH-797804 will be explored in longer studies.

An effect on COPD exacerbations could not be adequately
assessed during a 6-week trial, however we propose that the anti-
inflammatory properties of PH-797804 which led to the improve-
ments in lung function and dyspnoea measures may translate to
reductions in COPD exacerbations over a longer period.

The overall safety profile of PH-797804 in this trial was
good, with most patients assigned to PH-797804 treatment
groups completing the double-blind treatment phase. The most
commonly reported treatment-related adverse event was acne-
form rash, which resolved upon cessation of treatment. This has
been reported with other p38 inhibitors.28 There were no sig-
nificant effects on liver function, unlike with other p38 inhibi-
tors, when increases in alanine transaminase and aspartate
transaminase have been reported.29

In conclusion, PH-797804 showed improvements in lung
function and dyspnoea scores in patients with moderate to
severe COPD treated with short-acting bronchodilators. These
data are encouraging and support further investigation of this
compound in patients with COPD.
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Online Data Supplement 

Patient Selection Criteria: 

Inclusion Criteria 

Patients had to meet all of the following inclusion criteria to be eligible for enrolment into the 

trial : 

1. Male or female patients between, and including, the ages of 40 and 80 years. Females 

had to be of non-childbearing potential. Females of non-child-bearing potential were 

defined as: 

• Females over the age of 60 years. 

• Females who are 45-60 years of age who have been amenorrheic for at least 2 

years and have a serum FSH level >30 IU/L in the absence of hormone 

replacement therapy or have a documented hysterectomy and/or bilateral 

oophrectomy. 

2. Patients with a diagnosis, for at least 6 months, of moderate to severe COPD (GOLD) 

and who meet the criteria for Stage II-III disease: 

• Patients must have a post-bronchodilator FEV1/FVC ratio < 0.7 and a 

postbronchodilator FEV1 of 30 - 80% (inclusive) of the predicted value for 

age, height, race and sex using European Community for Coal and Steel ECCS 

standards (Luxembourg 1993). To qualify for randomization, these criteria 

must be met at Screening and replicated during run-in phase (see 

randomization criteria for details). 

3. Patients had to have a smoking history of at least 10 pack-years* and meet one of the 

following criteria: 

• They are current smokers or 

• They are ex-smokers who have abstained from smoking for at least 6 months. 

* Formula for pack-years:  

cigarettes = (average number of cigarettes/day ÷ 20) x years of smoking. 

tobacco = ounces per week x 2/7 x years of smoking. 

4. Patients must have had stable disease for at least 1 month prior to screening. During 

the screening and run-in phase patients must be able to manage disease symptoms 

adequately with short-acting bronchodilators only [i.e. inhaled ipratropium bromide 2 

actuations (20µg /actuation) QID administered from a MDI +/- salbutamol (albuterol) 

rescue medication up to a maximum of 8 actuations (100 µg/actuation) daily], without 

reliance on other therapies including oral or inhaled corticosteroids, long-acting 

bronchodilators, nebulizer therapy, theophylline or regular oxygen. 

5. Body Mass Index (BMI) < 35 kg/m
2
 and a total body weight >40 kg.  

6. Patients had to be able to give informed, written consent prior to entering the trial. 

7. Patients had to be willing and able to comply with scheduled visit and all trial-related 

procedures. 

 

Exclusion Criteria 

1. More than 2 exacerbations of COPD requiring treatment with oral steroids in the 

preceding year or hospitalization for the treatment of COPD within 3 months of 

screening or more than twice during the preceding year. 



2. History of a lower respiratory tract infection or significant disease instability during 

the month preceding screening or during the time between screening and 

randomization. 

3. History or presence of respiratory failure, cor pulmonale or right ventricular failure. 

4. Patients with home oxygen therapy (either PRN or long-term oxygen therapy, 

[LTOT]). 

5. Any clearly documented history of adult asthma or other chronic respiratory disorders 

(e.g. bronchiectasis, pulmonary fibrosis, pneumoconiosis). 

6. Known previous diagnosis of HIV infection (specific screening is not required). 

7. History of cancer (other than cutaneous basal cell) in the previous 5 years. 

8. History within the previous 2 years of: myocardial infarction, cardiac arrhythmia (e.g. 

atrial fibrillation, paroxysmal atrial fibrillation, atrial flutter, supraventricular 

tachycardia, ventricular tachycardia), left ventricular failure, congestive cardiac 

failure, unstable angina, coronary angioplasty, coronary artery bypass grafting 

(CABG) or cerebrovascular accident (including transient ischemic attacks). 

9. Tuberculosis without treatment and/or positive tuberculin reaction to PPD (Purified 

Protein Deriviative) without known (documented) vaccination with the bacilli 

Calmette-Guerin vaccine (BCG). 

10. A positive approved immunoassay/ELIA blood test for TB (e.g. TB T-SPOT™, 

QuantiFERON-Gold test™) where used.  

11. History within the previous 6 months of: 

• An epileptic seizure. 

• Poorly controlled Type 1 or Type 2 diabetes. 

• Acute hepatitis of any aetiology. 

12. Presenting with: 

• Any condition possibly affecting oral drug absorption (e.g. gastrectomy or 

clinicallysignificant diabetic gastroenteropathy); 

• Any clinically significant skin lesions as described in Common Terminology 

Criteria for Adverse Events for Dermatology (CTCAE) Version 3.0; 

• Any clinically significant active infection including herpetic lesions; 

• Congestive heart failure requiring treatment New York Heart Association 

(NYHA) Class III-IV ; 

13. A major surgical operation within 1 month of screening. 

14. ECG abnormalities at screening or randomization, including those listed below. The 

investigator decided whether ECG abnormalities other than those listed were 

clinically significant and should have excluded the patient from enrolment if 

abnormality is considered to be clinically significant: 

• Patients with pre-randomization evidence of QTc prolongation at screening or 

baseline Week 0 (defined as >450 ms) were not eligible for randomization. 

This assessment was based on a confirmed mean of the triplicate ECG 

recordings and was made by the investigator at the time of ECG collection. 

• Predominant heart rhythm other than normal sinus rhythm e.g. atrial 

fibrillation, atrial flutter, supraventricular tachycardia. 

• Atrioventricular (AV) block greater than first degree. 

• Resting heart rate >100 or <40 bpm. 

• Evidence of previous myocardial infarction in the absence of clinical history 

consistent with these findings. 

• Evidence of acute ischaemia. 



15. History or evidence, based upon a complete medical history, full physical 

examination, posterior-anterior chest X-ray (within last 12 months), 12-lead resting 

ECG or clinical laboratory test results, of any other significant concomitant clinical 

disease that, in the opinion of the investigator, could interfere with the conduct, safety 

or interpretation of results of this trial. Patients with certain chronic conditions such as 

hypertension, thyroid disease, Type 1 or Type 2 diabetes, hypercholesterolemia, 

gastroesophageal reflux, or depression could be included in the trial providing the 

conditions were well controlled and medications prescribed to treat the condition were 

not prohibited, had been stable for the month prior to screening and would not be 

predicted to compromise safety or interfere with the tests and interpretations of this 

trial. 

16. Evidence of organ dysfunction or hematopoietic disorder based on any of the 

following assessments: 

• Hgb <10 g/dL, Hct <32%; 

• Absolute WBC count <3.0 x 109/L (<3000/mm3) 

• Neutrophil count < 1.2 x 109/L (<1200/ mm3) 

• Platelet count <100 x 109/L (<100,000/ mm3) 

• AST or ALT >1.2 x ULN 

• Total bilirubin >1.2 x ULN 

• Alkaline phosphatase >1.2 x ULN 

• Albumin <3.5 g/dL or 35 g/L due to known liver disease 

• Serum creatinine >ULN 

17. Positive HBsAg, HBcAb or anti-hepatitis C virus serology. 

18. Use of any of the prohibited concomitant medications within the time frame prior to 

the start of screening or during the run-in period. 

19. Use of any investigational drug within 1 month, or 5 half lives, prior to screening 

whichever was longer. 

20. History of severe drug induced hypersensitivity (i.e. anaphylaxis). 

21. Contraindication for rescue/maintenance medication i.e. salbutamol (albuterol) or 

ipratropium bromide. 

22. Donation of, or intent to donate blood, or blood components for one month prior to 

the trial, during the trial or within 1 month after completion of the trial. 

23. Evidence of alcohol or drug abuse or dependency (specific screening is not required). 

24. Inability to comprehend, or unwillingness to follow, the trial requirements including 

attendance at out-patient clinic visits and participation in laboratory testing as called 

for by the protocol. 

 



Analytical Methodology 

hsCRP was measured using a validated immunoturbidimetric assay (Quintiles), CC16 was 

measured using an enzyme-linked immune-sorbent assay (ELISA) kit (CC16 ELISA, 

DiaMed Eurogen) which was cross-validated to a previously validated assay with a different 

kit (Human Clara Cell Protein ELISA, BioVendor).  Fibrinogen and SPD were measured by 

ELISA using commercial kits (Ref No. HFIBKT, Patricell Ltd, and RD194059100, 

BioVendor) and IL-6 was measured by Luminex, fluorescence (Human IL-6 Singleplex Bead 

Kit, Ref No. LHC0061, Invitrogen). 

Statistical Methodology Details 

The analysis of the primary endpoint in this study used Bayesian statistics.  This approach has 

advantages over a classical hypothesis testing approach as a) direct probabilistic statements of 

the effect size in this trial could be made (not addressed by p-values) and b) information on 

the placebo-response could be borrowed from previous trials, reducing the number of placebo 

patients required. The Bayesian estimation of the dose-response also means that sample size 

is reduced over paired testing as information is borrowed from neighboring doses 

Secondary endpoints were analyzed using a classical repeated measures analysis of 

covariance approach using SAS. The longitudinal mixed-effects model fitted baseline, 

treatment, week and treatment by week as fixed effects terms in the model. Patient was to be 

fitted as a random effect, and the covariance structure across time points was to be estimated 

from the data (i.e. an unstructured covariance matrix). One-sided testing was utilized as it 

was not of interest to continue development if there was no difference or the difference was 

worse than placebo. 

To model the dose-response a Bayesian three-parameter Emax model, was originally planned, 

however this model did not provide an appropriate fit to the data. This was largely driven by 

a smaller mean improvement in trough FEV1 in the 10-mg dose group at Week 6 compared 

with the 3 and 6-mg groups, hence the Week 6 analysis used the pre-specified alternative 

normal dynamic linear model (NDLM) (E1). This model essentially fits a Bayesian spline to 

the data. The results presented are based on non-informative priors. 

The NDLM estimate was adjusted for baseline and 95% Credible Intervals (CrI) of the effect 

size were presented together with the direct posterior probabilities of each dose having an 

effect over placebo greater than 0 mL and 75 mL. A Bayesian CrI informs the reader that 

there is 95% chance that the true effect lies in the interval.  

Numerous other models were fitted as part of the sensitivity analysis and irrespective of 

model fitted, there was strong evidence that PH-797804 had a positive effect on lung function 

in this trial. 
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