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Abstract: Rheumatoid arthritis can cause chronic pain, disability, fatigue and loss of
productivity both in the workplace and at home. Fatigue, not joint pain, swelling or that there
may be radiographic damage, is frequently mentioned by patients as their most debilitating
problem. In the era prior to biologic therapy in theumatoid arthritis, it was reported that 40% to
50% of individuals reported work loss within 10 years of the onset of their disease. Rheumatoid
arthritis is not just associated with chronic pain and inability to function normally; there is a
significant economic burden caused by the disease which affects society as well the individual.
Work disability in individuals with rheumatoid arthritis occurs early and increases over time.
Early, aggressive treatment has now become the norm in clinical practice with changes of
medication dictated by measuring the presence of continued disease activity. The combina-
tion of adequately dosed methotrexate and a biologic agent, especially a TNFa. inhibitor, has
been shown to be far more effective than traditional disease modifying anti-rheumatic drugs in
early and long-standing disease, with respect to clinical, radiologic and functional outcomes.
Unfortunately, not all patients respond to all medications equally; indeed a patient may fail a
number of medications, either alone or in combination, and then respond to another medication.
For this reason, there is room in our therapeutic armamentarium for additional effective agents
such as certolizumab pegol. The results of up to 100 weeks of treatment with certolizumab pegol
with an emphasis on functional outcomes, is the focus of this review.
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Introduction

Rheumatoid arthritis (RA) has a world-wide distribution which affects 0.5% to 1%
of the population.' It is a chronic, inflammatory disease of the joints, with systemic
manifestations, which, if not appropriately treated, causes chronic pain, disability and
loss of productivity.?® RA impacts all areas of the individual’s health-related quality
of life (HRQoL), including limitation of social roles, both within the family and within
society as a whole.” Fatigue, not joint pain, swelling or that there may be radiographic
damage, is frequently mentioned by patients as their most debilitating problem.®
The significant decrease in a patient’s quality of life, in active or disabling RA despite
therapy, is similar to the poor quality of life experienced by individuals with multiple
sclerosis or chronic ischemic heart disease; in addition there is a significant loss in the
ability to maintain full-time employment.*¢ In the era prior to biologic therapy in RA,
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it was reported that 40% to 50% of individuals reported work
loss within 10 years of the onset of their disease.’

RA is not just associated with chronic pain and inabil-
ity to function normally; there is a significant economic
burden caused by the disease which affects society as well
the individual. Work disability in individuals with RA is
approximately 30% to 40% at 5 years; a significant economic
impact can be seen within the first year of symptoms of
RA.112 Sixty-three billion dollars was spent directly or indi-
rectly on RA in 2006 in the United States and approximately
US$67 billion in Europe;® world-wide, indirect costs such
as loss of employment and the need for additional help at
home, account for a minimum of half the total cost of RA 2613
A recent analysis of a cross-sectional database in the US
reported a loss of household income for individuals with
RA of nearly 12%."

It has been shown that individuals with RA are less
productive at home with limitations of both household and
family activities and participated less in avocational activi-
ties.>151® With respect to the workplace, absenteeism (work
days missed), although commonly used to assess productiv-
ity loss in RA," does not fully address the ramifications of
having active RA. The decreased ability to be productive at
work, termed presenteeism, accounts for almost half the pro-
ductivity loss in patients with arthritis versus approximately
10% to 12% due to absenteeism.?

Early, aggressive treatment of RA has now become
the norm in clinical practice with changes of medication
dictated by measuring the presence of continued disease
activity.?!* The combination of adequately dosed metho-
trexate (MTX) and a biologic agent, especially a tumor
necrosis factor alpha (TNFa) inhibitor (TNF-I) has been
shown to be far more effective than traditional disease
modifying anti-rheumatic drugs (DMARDs) such as MTX,
hydroxychloroquine, sulfasalazine or leflunomide, either
alone or in combination, both in early and long-standing
disease, with respect to clinical, radiologic and functional
outcomes.>*?8303536 For the patient with RA, functional
outcomes are most important on a day-to-day basis. Several
studies have demonstrated the effectiveness of TNF-I in
combination with MTX in improving functional status of
individuals with RA both with respect to their activities of
daily living and employability.*373*

Unfortunately, not all patients respond to all medications,
equally; indeed a patient may fail a number of medications,
either alone or in combination, and then respond to another
medication.*** For this reason, there is room in our
therapeutic armamentarium for additional effective agents

such as certolizumab pegol (CZP) (Cimzia®; UCB Pharma,
Smyrna, GA).

Pharmacology, mode of action,

pharmacokinetics of certolizumab
pegol

CZP is a PEGylated Fab” with specificity for human TNFaq;
it does not have a crystallizable fragment (Fc). The Fab is
produced in an E. coli system which should allow for large-
scale and cost-effective production of the antibody.* Fab’s
are generally limited as therapeutic modalities in chronic
inflammatory diseases such as RA, because of their clearance
from plasma, which usually occurs within several hours.
Monomethoxy-polyethylene glycol (PEG) confers a long
in vivo half-life to conjugated proteins by reducing immu-
nogenicity and proteolysis; it has also been shown to modu-
late the pharmacokinetics and biodistribution of antibody
fragments.*® CZP is composed of a Fab” fragment produced
in E. coli attached to a PEG moiety with a molecular weight
of 40 kDa, two branches of 20 kDa each. In order to protect
the molecule from the attachment of the PEG affecting the
biologic properties of the Fab’, the Fab” component of CZP
has been engineered to contain a free cysteine residue in the
hinge region which allows attachment of the PEG at a site
removed from the antigen binding site, which has been shown
to have no effect on the affinity of the molecule.*” The PEG
moiety is attached to the Fab” at a specific point at the Fab” C
terminus; it does not interact directly with the surface of the
Fab’, which remains unaffected by any interaction, rearrange-
ment or modification by the PEG moiety.*” The chemical
structure of CZP is distinctly different from other TNF-I
approved for use in RA.

CZP effectively neutralizes both soluble and membrane
bound TNFa using in vitro assay systems, similar to other
TNF-I; CZP is twice as potent as etanercept in inhibiting
membrane bound TNFa. As opposed to other approved
TNF-I, CZP does not mediate cell-dependent and anti-
body-dependent cell-mediated cytotoxicity, does not cause
apoptosis of activated human peripheral blood lymphocytes
or monocytes in vitro, or affect polymorphonuclear cell
integrity.*®

CZP, administered subcutaneously, has a half-life of
approximately 14 days which allows for administration every
2 to 4 weeks; PEGylation may contribute to the preferen-
tial distribution of CZP in inflamed tissues seen in animal
models.” A significant exposure-response relationship has
been demonstrated for CZP in RA which supports dosing of
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CZP 200 mg every 2 weeks after a loading dose of 400 mg
at weeks 0, 2 and 4 as well as supporting a dose of 400 mg
every 4 weeks.™

The focus of this review is the long-term use of CZP in
the treatment of RA, patient considerations and the impact on
quality of life. The data pertaining to this topic is derived from
three pivotal trials which either investigated CZP 400 mg
monthly monotherapy versus placebo in DMARD failures
for 52 weeks or two trials which explored CZP 400 mg given
at weeks 0, 2, and 4 weeks and then each 2 weeks utilizing
200 or 400 mg of CZP plus MTX compared to MTX plus
placebo in MTX incomplete responders; one study was of
52 weeks duration and the other of 24 weeks’ duration. The
combination studies investigated clinical, radiographic and
patient reported outcomes. The monotherapy trial inves-
tigated clinical and patient reported outcomes. In order to
understand the patient reported outcomes, it is necessary to
understand how each of the three studies was conducted and
their results, which are summarized next.

Certolizumab pegol used
as monotherapy in RA
(FASTAWARD)*'

A prospective, double blind, 24 week, randomized, placebo
controlled study was conducted in 220 patients who had
previously failed at least one DMARD for lack of efficacy or
intolerance; DMARDs had to be discontinued for =28 days
or =5 halflives, whichever was longer. Patients had adult RA
for at least 6 months and had >9 tender and swollen joints
and either =45 minutes of morning stiffness, ESR =28 or
C-reactive protein (CRP) = 1 mg/dL. Ethical review board
approval was obtained at each center and all patients signed
informed consent.

Patients were randomized 1:1 to receive lyophilized sub-
cutaneous CZP 400 mg (n=111) or placebo (n=109) every
4 weeks until week 20. Patients were excluded if they had
a current infection, history of chronic or serious infection,
positive purified protein derivative (PPD) defined by local
standards, a chest x-ray suggesting tuberculosis, prior treat-
ment with TNF- I or other biological therapy within 6 months.
Stable corticosteroids (=10 mg prednisone per day), non-
steroidal anti-inflammatory drugs (NSAIDs) and analgesics
were allowed. Patients who completed the study, or who
completed at least 12 weeks and withdrew for reasons other
than an adverse event, could enter a long-term extension trial
and receive CZP each 4 weeks subcutaneously.

The primary outcome was the ACR20 response at
week 24.52 Secondary endpoints included ACR50/70

response, DAS(ESR)3,% safety and patient reported
outcomes including physical function (Health Assessment
Questionnaire Disability Index (HAQ-DI)),> patient reported
pain (100-mm visual analogue scale (VAS) where 0 = no
pain and 100 the worst pain imaginable), modified Brief
Pain Inventory (mBPI), fatigue measured by the Fatigue
Assessment Scale (11 point Fatigue Assessment Scale (FAS)
(0 =no fatigue to 10 = fatigue as bad as you can imagine),
and health related quality of life (HRQoL — Short-Form
36 item questionnaire (SF-36));%*%7 the SF-36 evaluates 8
health concepts: physical function, role physical, bodily pain,
general health, vitality, social functioning, role emotional
and mental health. The 8 domain scores are grouped into
2 summary component scores which are termed the Physi-
cal and Mental Component Summaries (PCS and MCS),
respectively. The scores in the SF-36 domains range from
0 to 100 with the higher the score indicating a better health
related quality of life. Post hoc analyses included the per
cent of patients who achieved Minimal Clinically Important
Differences (MCID) at week 24 in HAQ-DI (=0.22 point
decrease),”® arthritis pain (>10 point decrease),”® SF-36
domain (=5 point increase), physical and mental component
summary (PCS and MCS) scores (>2.5 point increase)>*’
and FAS (=1 point decrease).®

Efficacy analyses were performed on the modified
intent to treat (mITT) population (randomized patients who
took =1 dose of study medication); a non-responder impu-
tation (NRI) was used for the primary outcome. As part of
the post-hoc analysis, the proportions of patients reporting

Figure | Molecular structure of certolizumab pegol (CZP) (chains of the Fab” frag-
ment are green and blue; polyethylene glycol is shown in yellow).
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improvements = MCID in HAQ-SI, VAS pain, SF-36 and
FAS were compared between treatment groups.

Patient demographics were similar between the two treat-
ment groups (Table 1). The study met its primary endpoint
at week 24; the ACR20 response in patients treated with
CZP was 45.5% versus 9.3% in patients treated with placebo
(P <0.001). ACRS50 responses were seen in 22.7% of CZP
treated patients versus 3.7% in placebo treated patients
(P <0.001)and ACR 70 in 5.5% CZP treated patients versus
0% in those treated with placebo (P < 0.05).

Patient reported outcomes (PRO) were investigated in
depth in this study. HAQ-DI responses were improved sta-
tistically significantly and were clinically meaningful in the
CZP versus placebo treated patients as early as week 1 and
were maintained through week 24 (Table 2). Similar changes
in favor of CZP were seen in arthritis pain, measured by VAS
0-100 by week 1, which was maintained to week 24. Signifi-
cantly more patients treated with CZP achieved a clinically
meaningful decrease in arthritis pain at week 24 (Table 2).
The improvement in pain with CZP versus placebo was seen
by day 2. HRQoL improvements were significantly better in
patients treated with CZP versus those treated with placebo at
week 24 including all eight domains of the SF-36 (p < 0.01).
There were statistically significant differences in both MCS
and PCS which were clinically significant at week 24 (Table 2).
Similar changes were seen in the FAS (Table 2).

In summary this study showed that patients treated with
CZP subcutaneously 400 mg each 4 weeks as monotherapy
had statistically superior clinical and functional responses
compared to patients treated with placebo at the primary
endpoint of 24 weeks; the responses were significant by
week 1 and maintained significance through week 24.

Certolizumab pegol used
in combination with MTX
in RA (RAPID 1)*

A phase 3, prospective, double blind, randomized, parallel-
group, 52-week, placebo-controlled study was conducted
in 982 patients who had an incomplete response to MTX
monotherapy who were treated with either of two dose
regimens of the lyophilized form of CZP or placebo in
combination with MTX. Patients were randomized 2:2:1
to treatment with CZP subcutaneously 400 mg plus MTX
at weeks 0, 2 and 4 and then every 2 weeks at either 200 or
400 mg of CZP or placebo. Patients had to have active RA
diagnosed by the ACR 1987 criteria for at least 6 months
but no longer than 15 years with =9 tender and swollen
joints and either ESR = 30 mm/hour or C-reactive protein

(CRP) = 1.5 mg/dL. All patients were required to have taken
MTX = 10 mg per week for at least 6 months which was
stable for the 2 months prior to randomization. DMARDs,
other than MTX, were withdrawn at least 28 days prior to
randomization (leflunomide 6 months unless treated with
a cholestyramine wash-out). Ethical review board approval
was obtained at each center and all patients signed informed
consent. Patients were excluded if they had a current infection,
history of chronic or serious infection, positive purified
protein derivative (PPD) defined by local standards, a chest
x-ray suggesting tuberculosis, prior treatment with TNF-I or
other biological therapy within 6 months or had failed prior
TNF-I therapy. Patients who had a history of malignancy,
demyelinating disease, blood dyscrasias or severe, progres-
sive or uncontrolled renal, hepatic, hematologic, gastrointes-
tinal, endocrine, pulmonary, cardiac, neurologic or cerebral
disease were also excluded. Stable corticosteroids (=10 mg
prednisone per day), non-steroidal anti-inflammatory drugs
(NSAIDs) and analgesics were allowed. Patients who did not
achieve an ACR20 response at weeks 12 and 14 were forced
to withdraw from the study at week 16. Patients who withdrew
at week 16, or who completed 52 weeks of the trial, could
enter a long-term extension trial and receive 400 mg of CZP
each 2 weeks subcutaneously. Patients who withdrew early
had a radiographic assessment performed at the time they
withdrew and at week 52.

Table | Baseline demographics in FAST4WARD

Characteristic Placebo CZP 400 mg
(n=109) (n=111)
Age (mean years) 54.9 52.7
Female (%) 89 784
Rheumatoid factor + (%) 100 100
Disease duration (mean years) 10.4 8.7
Number prior DMARDs (mean) 2.1 2
Prior MTX use (%) 81.7 82
Glucocorticoid use (%) 58.7 55.9
Tender joints 28.3 29.6
Swollen joints 19.9 21.2
Patient global (1-5) (mean) 33 33
Physician global (I-5) (mean) 3.6 3.6
Patient assessment of pain 54.8 58.2
HAQ-DI (mean) 1.6 I.4
DAS28 (ESR)3 (mean) 6.3 6.3
ESR (geometric mean) 35.6 30.9

Abbreviations: HAQ-DI, health assessment questionnaire — disability index;
DAS28 (ESR)3, disease activity score — 3 variable utilizing ESR; ESR, erythrocyte
sedimentation rate; MTX, methotrexate.
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Co-primary endpoints were the ACR20 response at
week 24 and the mean change from baseline in the modified
total Sharp score (mTSS) at week 52.9 Secondary end-
points included the change in the mTSS at week 24, change
from baseline in the HAQ-DI at weeks 24 and 52 and
ACRS50/70 responses at weeks 24 and 52. Efficacy analyses
were performed on the modified intent to treat (mITT)
population (randomized patients who took =1 dose of study
medication); an NRI was used for the primary outcome.

Patient demographics were similar between the two
treatment groups and similar to patients randomized to the
monotherapy study (Table 1) except duration of disease was
a mean 6.2 years and approximately 80% were rheumatoid
factor positive; the mean dose of MTX was approximately
13.5 mg per week in each group.

Sixty-five percent of patients randomized to CZP 200 mg
plus MTX and 70% of patients randomized to CZP 400 mg
plus MTX completed 52 weeks of study compared to 22%
of patients who were treated with placebo plus MTX. The
study met its primary clinical endpoint at week 24; the
ACR20 response in patients treated with CZP 200 plus MTX
was 58.8% and 60.8% in those treated with CZP 400 mg plus
MTX versus 13.6% in patients treated with placebo plus
MTX (P < 0.001). These responses remained significant
through week 52. ACR50 and ACR70 responses were also
significantly better for both doses of CZP compared to MTX
plus placebo at week 24 (P < 0.001). ACR20 and ACR50
responses for CZP 200 and 400 mg plus MTX were statis-
tically better than MTX plus placebo by week 1; ACR70

Table 2 Functional outcomes with certolizumab in pivotal trial

responses for both active medication groups were statistically
superior to MTX plus placebo by week 4 (CZP 200 plus
MTX) or 6 (CZP 400 plus MTX). Maximum ACR20/50/70
responses for both CZP regimens were reached by weeks 14
to 20. There was no difference in the ACR response rates at
any time point for CZP 200 plus MTX compared to 400 mg
CZP plus MTX.

The co-primary radiographic endpoint was also reached,
At week 52, the mean change in the mTSS was 0.4 Sharp
units in the patients treated with CZP 200 plus MTX, 0.2
Sharp units in the patients treated with CZP 400 plus MTX
and 2.8 Sharp units in patients treated with placebo plus
MTX (P < 0.001).

Patient reported outcomes were investigated in this study.
HAQ-DI responses were improved statistically significantly
and were clinically meaningful in the both CZP groups versus
placebo treated patients as early as week 1 and were main-
tained through week 52. HAQ-DI decreased by 0.18 units in
patients treated with placebo plus MTX at week 52 compared
to a decrease of 0.6 and 0.63 units in patients treated with
CZP 200 and 400 mg plus MTX respectively (P < 0.001 for
both CZP groups versus placebo).

In summary this study showed that patients treated
with CZP subcutaneously 400 mg at weeks 0, 2 and 4
and then either 200 or 400 mg CZP subcutaneously plus
MTX in patients with an incomplete response to MTX had
clinically and statistically significant improvements in
clinical, radiographic and functional responses compared
to patients treated with placebo and continued MTX.

Outcome Mono Mono Mono Rapid 2 Rapid 2 Rapid 2 Rapid 2
Patient reported outcome CZP 400 Placebo p value CZP 200 CZP 400 Placebo P value
HAQ-DI week | -0.23 +0.04 P < 0.001 NS NS NS P =0.001
HAQ-DI week 24 -0.36 +0.13 P < 0.001 -0.5 -0.5 —0.14 P =0.001
HAQ-DI decrease > 0.22 49% 12% P < 0.001 57% 53% 1% P =0.001
Arthritis pain (VAS 0-100) wk | -16.7 -5.2 P < 0.001 NS NS NS NS
Arthritis pain (VAS 0—100) wk 24 —20.6 1.7 P < 0.001 NS NS NS NS
MCID in pain week 24 47% 17% P < 0.001 NS NS NS NS
MCID SF-36 PCS week 24 46% 16% P < 0.001 NS NS NS NS
MCID SF-36 MCS week 24 34% 7% P < 0.001 NS NS NS NS
Increase in PCS week 24 NS NS 52 55 0.9 P = 0.001
Increase in PF week 24 NS NS 12.1 12.4 0.6 P = 0.001
FAS mean change week 24 —1.69 -0.27 P < 0.001 NS NS NS NS
MCID FAS change week 24 46% 17% P < 0.001 NS NS NS NS

Abbreviations: HAQ-DI, health assessment questionnaire — disability index; MCID, minimally clinical important differen
component score; FAS, fatigue activity score; PF, patient function.

ce; PCS, physical component score; MCS, mental
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The responses were significant by week 1 and maintained
through week 52 in the clinical and functional responses
and by 24 weeks, and maintained until week 52, for the
radiographic response.

Certolizumab pegol used
in combination with MTX
in RA (RAPID 2)%

A phase 3, prospective, double blind, randomized, parallel-
group, 24-week, placebo-controlled study was conducted
in 619 patients who had an incomplete response to MTX
monotherapy and who were treated with either of two
dose regimens of the liquid form of CZP or placebo in
combination with MTX. Patients were randomized 2:2:1
to treatment with CZP subcutaneously 400 mg plus MTX
at weeks 0, 2 and 4 and then every 2 weeks with either 200
or 400 mg of CZP plus MTX or placebo plus MTX. Inclu-
sion and exclusion criteria were similar to those required
in RAPID 1 as noted above. Ethical review board approval
was obtained at each center and all patients signed informed
consent. Patients who did not achieve an ACR20 response
at weeks 12 and 14 were forced to withdraw from the study
at week 16. Patients who withdrew at week 16, or who
completed 24 weeks of the trial, could enter a long-term
extension trial and receive 400 mg of CZP each 2 weeks
subcutaneously plus MTX.

The primary endpoint was the ACR20 response at week
24. Secondary endpoints included ACR50 and 70 responses,
mean change from baseline in the mTSS, HRQoL (using the
SF-36), and HAQ-DI at week 24. Minimally clinically impor-
tant differences (MCID) were defined as previously with a
decrease of =0.22 points from baseline in the HAQ-DI and
improvements of =2.5-5 in the PCS and MCS and =5.0 to
10.0 in patient function (PF) scores; mTSS were performed
at baseline and week 24 or withdrawal. Efficacy analyses were
performed on the modified intent to treat (mITT) population
(randomized patients who took =1 dose of study medication);
a NRI was used for the primary outcome. Patient demographics
were similar between the two treatment groups and similar to
patients randomized to the Rapid 1 study as above. Modified
TSS at baseline was 46.5, 39.6 and 46.7 with an estimated yearly
progression (mTSS/year) of 8.7, 6.6 and 7.4 in the in the MTX
plus placebo, CZP 200 and CZP 400 mg groups, respectively.

Seventy-one percent of patients randomized to CZP
200 mg plus MTX and 73.6% of patients randomized to CZP
400 mg plus MTX completed 24 weeks of study compared to
13.4% of patients who were treated with placebo plus MTX.

The study met its primary clinical endpoint at week 24; the
ACR20 response in patients treated with CZP 200 plus MTX
was 57.3%, and, 57.6% in those treated with CZP 400 mg plus
MTX, versus 8.7% in patients treated with placebo plus MTX
(P < 0.001). ACR50 and ACR70 responses were also sig-
nificantly better for both doses of CZP compared to placebo
at week 24 (P < 0.01). ACR20 responses for CZP 200 plus
MTX were statistically better than MTX plus placebo by
week 1 (P =0.01); ACR50 and 70 responses for both active
medication groups were statistically superior to MTX plus
placebo by week 6 (CZP 200 plus MTX) and week 20 (CZP
400 plus MTX) (P = 0.01). There was no statistical difference
in the ACR response rates at any time point for CZP 200 plus
MTX compared to 400 mg CZP plus MTX.

Radiographic progression, a secondary endpoint, was
also reached, At week 24, the mean change in the mTSS was
0.2, 0.4 and 1.2 Sharp units in the patients treated with CZP
200 and 400 mg plus MTX and placebo plus MTX, respec-
tively (P < 0.001). The cumulative probability plots at week
24 indicated that more patients in the placebo plus MTX group
had progression than patients in either CZP plus MTX group.
The difference in progression favoring CZP plus MTX was
seen as early as week 16.

Patient reported outcomes were investigated in depth in
this study. HAQ-DI responses were improved statistically
significantly and were clinically meaningful in the CZP versus
placebo treated patients as early as week 1 and were main-
tained through week 24 (P = 0.001). By week 24 there was
a statistically significant difference in the per cent of patients
who achieved an MCID in HAQ-DI in the CZP plus MTX
treated patients versus placebo plus MTX treated patients
(P =0.001). In addition, both CZP plus MTX treated groups
achieved a significantly improved response in SF-36 PCS,
MCS and PF domain scores compared to placebo plus MTX
at weeks 12 and 24 (P = 0.001). HAQ related quality of life
(HRQoL) improvements were significantly better in patients
treated with CZP versus those treated with placebo at week
24 including all eight domains of the SF-36 (P < 0.01). There
were statistically significant differences in both MCS and
PCS which were clinically significant at week 24 (Table 2).

In summary this study showed that patients treated with
CZP subcutaneously 400 mg at weeks 0, 2 and 4 and then
either 200 or 400 mg CZP subcutaneously plus MTX in
patients with an incomplete response to MTX had clini-
cally and statistically significant improvements in clinical,
radiographic and functional responses compared to patients
treated with placebo and continued MTX after 24 weeks.
The responses were significant by week 1 and maintained
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through week 24 in the clinical and functional responses and
by 16 weeks and maintained until week 24 for the radio-
graphic response.

Certolizumab pegol used

in combination with MTX in RA
(RAPID I): Long-term use, patient
considerations and the impact

on quality of life

Patients who completed 52 weeks of therapy in RAPID 1 or
who failed to achieve an ACR20 response at week 12 and 14
in RAPID 1 and who were withdrawn at week 16 were eligible
to enter an open-label extension in which all patients received
CZP 400 mg each two weeks plus MTX weekly. There were
255 patients treated with CZP 200 mg and 274 treated with
CZP 400 mg who completed 52 weeks of therapy in the
double-blind portion of whom 243 and 265 in the respec-
tive groups entered the open-label extension.* Almost 90%
of these patients remained in the extension trial at the time
of this analysis (August 2007) with a mean drug exposure
of approximately 112 weeks. There were 168 patients who
were originally treated with 200 mg of CZP each 2 weeks
plus MTX for 52 weeks who were subsequently treated
with 400 mg of CZP plus MTX for a minimum of 52 weeks
(total duration of therapy with CZP of at least 2 years) and
177 patients treated originally in the double-blind trial, and
subsequently in the open-label extension, with 400 mg of
CZP plus MTX for a minimum of 2 years.

As would be expected in a completer’s analysis such as
this, there was a significant clinical response in both groups
(200 and 400 mg of CZP at week 52) which was maintained
through week 100. ACR20/50/70 responses were seen in
83; 82, 56;58 and 30; 30 in the 200 and 400 mg groups at
week 52 respectively and 77,79, 60;55 and 36;35 at week 100,
respectively. EULAR responses were seen in 96%—98% at
both week 52 and 100 in both groups; DAS28 remission was
observed in 23 and 21% of patients treated with CZP 200 and
400 mg each 2 weeks at week 52, respectively and in 29 and
25% of the respective groups at week 100. The ACR20/50/70
response rates were seen rapidly by weeks 12 to 16.

The impact of CZP over time on quality of life was inves-
tigated in the open-label, long-term extension to the RAPID1
trial.® In this report, the authors analyzed HRQoL and fatigue
responses over 2 years in 345 patients who completed treat-
ment with CZP 200 or 400 mg plus MTX for 52 weeks of
the double-blind, controlled trial and who then enrolled in
the open-label study and received CZP 400 mg plus MTX.

All patients included in this post-hoc analysis received CZP
for =2 years. As previously, HRQoL was assessed by the
SF-36 and fatigue by the FAS. Mean SF-36 scores, changes
from baseline in SF-36 and FAS scores, and proportion of
patients reporting improvements greater than or equal to
the MCID in SF- 36, PCS and MCS were determined and
compared to the US population norm, based on age and sex.
HRQoL was assessed at week 12 and each 4 weeks to week
52 and then each 12 weeks until week 100. FAS was assessed
each 1 to 2 weeks to week 12 and then at then similarly to
HRQoL. The results were imputed using the last observation
carried forward method.

In the CZP 200 and 400 mg plus MTX groups, respec-
tively, baseline HAQ-DI was 1.6 and 1.7; baseline mean
SF-36 PCS was 31.1 and 30.3; baseline mean SF-36 MCS
was 39.9 and 39.3 and baseline mean FAS was 6.5 and 6.4
(Table 3). When compared to the normative values, based
on age and sex in the United States, the largest decrease
in domain scores in these patients, prior to therapy, was
seen in the role physical, physical function and bodily pain
in the PCS score and in the role emotional domain in the
MCS score.

There was rapid (by 12 weeks) and sustained improve-
ments in HRQoL from baseline through 100 weeks of
treatment. The mean change in the PCS score at week 100
was approximately 8.8 for patients initially randomized to
CZP 200 plus MTX and approximately 10 for those initially
randomized to CZP 400 plus MTX; changes in MCS were
approximately 8.3 and 9 for the CZP 200 and CZP 400 mg
plus MTX groups, respectively. As noted previously, patients
initially treated with CZP 200 mg plus MTX were treated
with CZP 400 mg every 2 weeks plus MTX in the OLE. There
was no significant benefit observed in these patients with
respect to improvement in their SF-36 scores in the second
year of therapy with CZP 400 mg each 2 weeks plus MTX.
By week 12, all domains showed improvement greater than
the MCID. The greatest improvements were seen in the role
physical, role emotional, bodily pain and vitality domains.
The HRQoL level met or approached age and sex matched
population norms in the vitality and mental health domains
at weeks 12 and 100.

Improvement in fatigue was seen as early as week 1 and
sustained through week 100. Both CZP doses were effective
with a decrease in the FAS of 3.1 in the CZP 200 mg plus
MTX group and of 2.9 in the CZP 400 mg plus MTX group
at week 100 (MCID for FAS is 1). As noted with respect to
HRQoL, patients treated with 200 mg CZP plus MTX in the
double blind study, who had an improvement in FAS during
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the double-blind portion, did not have further improvement
in FAS when escalated to CZP 400 mg plus MTX in the
open-label extension.

In summary, this post hoc analysis indicates that statisti-
cally and clinically significant improvements in both HRQoL
and fatigue occur rapidly with the use of CZP plus MTX, at
either 200 or 400 mg each two weeks, and are sustained for
aminimum of 100 weeks. The improvement in HRQoL was
seen in both the mental and physical domains.

In another post-hoc analysis of the same data-set,
physical function and pain improvement were the Patient’s
Assessment of Arthritis Pain (PAAP% visual analog scale
(VAS 0-100). A HAQ-DI response =0.22 (the MCID
for HAQ-DI) was seen in approximately 70% of patients
at week 100, whether the patient was treated with 200 mg
CZP plus MTX or 400 mg plus MTX for the first 52 weeks,
and subsequently treated with CZP 400 mg plus MTX from
week 52 to week 100. Clinically meaningful improvements in
HAQ-DI were seen as early as week 1. The absolute change
in HAQ-DI was approximately 0.7 in both groups, both at
week 52 and week 100. Both groups of patients had a decrease
in pain by approximately 39 points (as noted previously, an
improvement of 10 points is clinically significant). As was
seen with other efficacy measures, no additional improvement
was noted in patients originally treated with CZP 200 mg plus
MTX for the first 52 weeks who were subsequently treated
with CZP 400 mg plus MTX from week 52 to 100.

Quality of life can be measured, as discussed previously,
by changes in scales reported by patients in questionnaires
such as the SF-36, HAQ-DI, PAAP and FAS. Another aspect,
and perhaps more clinically important to a patient with RA, is
their ability to perform their activities of daily living, either
at home or work or both.

In the double-blind portion of both RAPID 1 and 2, the
Work Productivity Survey (WPS-RA),* a validated question-
naire that measures both RA related work and household
productivity, was assessed at baseline and then each four
weeks for the duration of the trials.®” The WPS-RA esti-
mates productivity limitations associated with RA on paid
jobs outside the home, on household work and on other
social activities measures over the preceding month. Mean
changes from baseline in missed days of household work,
days with reduced household productivity, missed days of
family/social/leisure activities, self-rated impact of RA on
household work productivity, work absenteeism, work pre-
senteeism and self-rated impact or RA on work productivity
were measured on a 0 to 10 point scale (0 = no interference
to 10 = complete interference.

The effects of both doses of CZP (200 and 400 mg) with
MTX on household work and productivity and their affects
on family, leisure and social activities, versus placebo plus
MTX, were assessed in both RAPID 1 and RAPID 2; both
doses were shown to be effective in improving these ramifi-
cations of RA.”® There was a decrease in full days missed of
household duties per month from baseline to week 52 in the
RAPID 1 study of 1.6 days in the placebo plus MTX group,
5.2 days in the CZP 200 plus MTX group and 5.4 days in the
CZP 400 mg plus MTX group (P = 0.05 of both CZP plus
MTX groups versus placebo plus MTX). In addition, there
was a statistically significant impact of either dose of CZP
plus MTX versus placebo plus MTX (P = 0.05 of both CZP
plus MTX groups versus placebo plus MTX) with respect
to decrease in days with reduced household productivity
from baseline to week 52: placebo plus MTX = 3.2 days;
CZP 200 mg plus MTX = 6 days; CZP 400 mg plus
MTX = 6.7 days. Similarly, with respect to decreased days
of missed family, social or leisure activities per month, there
was a statistically significant decrease (P = 0.05 of both
CZP plus MTX groups versus placebo plus MTX ) in the
number of days missed: placebo plus MTX = 3.1 days; CZP
200 mg plus MTX 4.6 days; CZP 400 mg plus MTX 4 days.

Table 3 Baseline characteristics of completers with 2 years of
exposure in RAPID |

CZP 200 + MTX  CZP 400 mg + MTX

(n=168) (n=177)
Age (mean yrs) 50.8 51.6
Per cent female 774 85.3
Disease duration 59 5.9
(mean yrs)
Number of prior 2.3 24
DMARDs
MTX dose 13.8 13.4
(mean mg/week)
Rheumatoid factor % 8l1.5 85.9
Tender joints (mean) 31 323
Swollen joints 22.4 229
DAS28 (median) 7.00 7.00
ESR (geometric mean) 46 45.4
HAQ-DI (mean) 1.6 1.7
SF-36 PCS (mean) 311 30.3
SF-36- MCS (mean) 39.9 393
FAS (mean) 6.5 6.4
PAAP (mean) 63.3 63.4

Abbreviations: HAQ-DI, health assessment questionnaire — disability index; MCID,
minimally clinical important difference; PCS, physical component score; MCS, mental
component score; FAS, fatigue activity score; PAAP, patient assessment of pain; MTX,
methotrexate.
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With respect to reduced interference of RA on productivity at
home, there was a mean reduction of the rate of interference
per month of 0.8 in the placebo plus MTX group versus 2.8 in
the CZP 200 mg plus MTX group and 3.0 in the CZP 400 mg
plus MTX group (P = 0.05 of both CZP plus MTX groups
versus placebo plus MTX). Over the full12 months there was
a gain in full household work days versus placebo plus MTX
of 52.1 days in the CZP 200 plus MTX arm and 44.5 days
in the CZP 400 mg plus arm; approximately 37 days gained
in both CZP plus MTX arms versus placebo plus MTX with
respect to more productive days of household work and a
gain of approximately 26 days in both CZP plus MTX groups
versus placebo plus MTX in social/family/leisure days. All
these changes were first seen by week four and became sta-
tistically significant by week 24. Similar changes were seen
over the 26 weeks of the RAPID 2 trial.

Improvements in a patient’s ability to work, both with
respect to absenteeism (absent from work) and productivity
at work (presenteeism) is important to many individuals
with RA as many are of working age and need to work for
anumber of reasons (day-to-day finances, affordable health
insurance, self-worth, etc). The status of patients in RAPID 1
and 2 at baseline with respect to their employment status
is shown in Table 4; approximately 40% of individuals in
RAPID 1 and 35% on RAPID 2 were employed outside
the home while 20% of patients in RAPID 1 and 24% in
RAPID 2 were already unable to work because of their
RA. The effect of both doses of CZP (200 and 400 mg)
with MTX on absenteeism, presenteeism, and RA impact
on work productivity was evaluated as well in RAPID 1
and 2.9 CZP 200 and 400 mg plus MTX were effective in
improving these ramifications of RA, as well, versus placebo

plus MTX. As shown in Table 4, baseline characteristics of
patients with respect to absenteeism, presenteeism and RA
impact on work productivity between RAPID 1 and RAPID 2
was similar.

There was a decrease in monthly absenteeism from
baseline to week 52 in the RAPID 1 study of 0.1 days in
the placebo plus MTX group, 2.1 days in the CZP 200 plus
MTX group and 3.1 days in the CZP 400 mg plus MTX group
(P = 0.05 of both CZP plus MTX groups versus placebo
plus MTX). In addition, there was a statistically significant
impact of either dose of CZP plus MTX versus placebo
plus MTX (P < 0.05 of both CZP plus MTX groups versus
placebo plus MTX) with respect to decrease in presentee-
ism per month from baseline to week 52: placebo plus MTX
1.8 days; CZP 200 mg plus MTX = 5.1 days; CZP 400 mg
plus MTX = 5.4 days. With respect to reduced interference
of RA on productivity of paid work per month, there was a
mean reduction of the rate of interference per month of 0.3
in the placebo plus MTX group versus 3.0 in the CZP plus
MTX group and 2.7 in the CZP 400 mg plus MTX group; by
week 52, patients treated with CZP 200 or 400 mg plus MTX
had arthritis interference scores of 2.5 or 2.4 respectively
compared with 5.2 in the placebo plus MTX arm (P = 0.05
of both CZP plus MTX groups versus placebo plus MTX).
Over the full 12 months, there was a cumulative gain in full
days of paid work versus placebo plus MTX of 41.9 days in
the CZP 200 plus MTX arm and 35.1 days in the CZP 400 mg
plus arm; 29.4 day and 23 days for CZP 200 and 400 mg plus
MTX versus MTX plus placebo in more productive days of
work. All these changes were first seen by week four and
became statistically significant by week 24. Similar changes
were seen over the 26 weeks of the RAPID 2 trial.

Table 4 Baseline employment status, work days missed and decreased productivity

Baseline values

RAPID | N =982 RAPID 2N =619

Employed (%) 41.6 39.8
Homemaker (%) 14.4 73
Retired 20 28.1
Unable to work due to RA 21.2 24
Not employed — other reasons 2.8 0.8
Number of days household work missed (mean) 8.09 6.88
Number of days with household productivity reduced =50% (mean) 10.36 10.77
Number of days of family, social or leisure activities missed (mean) 6.08 4.97
RA interference with household productivity (0—10; 0 = no interference) 6.2 5.94
Work absenteeism (mean days per month) 3.92 3.26
Work presenteeism (mean days per month) 7.11 8.79
RA interference with work productivity (0—10; 0 = no interference) 522 5.46
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Conclusion

The clinically meaningful improvements in HRQoL,
HAQ-DI, FAS, PAAP, work and household productivity
reported with the use of CZP plus MTX in these studies
are of prime importance to individuals with RA; pain
and fatigue significantly influences the quality of life of
individuals with RA resulting in decreased physical and
social function, depression, anxiety, and limitations in
performing leisure activities and in employment. CZP
plus MTX either at 200 mg or 400 mg every 2 weeks
was statistically and clinically significantly superior to
MTX plus placebo in improvements in each of these
areas. Improvements were seen rapidly (within one to a
few weeks depending upon the variable studies) and were
sustained for the duration of both RAPID 1 and 2 and in
the extension study with benefit persisting for a mini-
mum of 100 weeks. There was no numerical or statistical
difference between 200 or 400 mg CZP each two weeks
in any of the outcomes reported; the lower dose was just
as effective as the higher dose in all trials in which they
were compared. For this reason, the approved dose of
CZP in the United States is 200 mg subcutaneously each
2 weeks or 400 mg subcutaneously each month (total of
400 mg per month) after a loading dose of 400 mg on
weeks 0, 2 and 4.

Studies exploring most of these outcomes have been
performed with other medications used in the treatment of
RA as noted previously. As not all patients respond to all
medications, certolizumab pegol may be another option to
treat patients with RA with expected improvement in clinical,
radiologic and functional outcomes.
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