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ABSTRACT

Introduction: We review the literature evalu-
ating certolizumab in psoriasis and report our
experience of treatment outcomes in a joint
dermatology and rheumatology clinic.
Methods: Patients with concomitant psoriatic
arthritis (PsA) and psoriasis who had been
commenced on certolizumab were included
within our retrospective review. Data was col-
lected for patient demographics, Patient Area
and Severity Index (PASI), Dermatology Life
Quality Index (DLQI) and previous treatments.

The literature was systematically searched using
Pubmed and Scopus.
Results: Very recent results from the CIMPASI-
1 and CIMPASI-2 studies have demonstrated the
high efficacy of certolizumab in the treatment
of psoriasis at both week 16 and 48. Pooled
results from these studies showed a PASI75 at
week 16 and week 48 of 82% and 83.6%
respectively, in the certolizumab 400 mg group.
In our cohort of eight patients (two female; six
male; median age 49 and mean PASI of 20.8) all
had failed at least two systemic non-biologic
agents. Objective improvements were observed
in seven patients, with five achieving PASI90
and two demonstrating either PASI75 or
PASI50.
Conclusion: Certolizumab is efficacious in both
psoriasis and PsA, including in patients who are
biologic failures, and could be considered as an
alternative treatment modality.

Keywords: Certolizumab; Chronic plaque
psoriasis; Psoriasis; TNF inhibitors

INTRODUCTION

Psoriasis is a chronic inflammatory disorder
which affects 0.7–2.9% of the adult European
population [1]. Although the exact pathogene-
sis is still debatable, a complex interaction
between genetic and environmental factors
triggers an up-regulation of T helper 1 (Th1) and
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17 (Th17) pathways, giving rise to increased
levels of tumour necrosis factor (TNF) and IL-
17/22 [2, 3]. Biologics specifically targeting
these pathways have revolutionized the man-
agement of psoriasis and significantly improve
patients’ quality of life.

At the time of publication, the European
Medicines Agency had approved TNF inhibitors
(adalimumab, infliximab, etanercept and cer-
tolizumab); IL-12/23 inhibitors (ustekinumab);
IL-23 inhibitors (guselkumab and tildrak-
izumab) and the IL-17 inhibitors (brodulumab,
secukinumab and ixekizumab). TNF inhibitors
collectively remain the most widely used bio-
logics in psoriasis and are considered the cur-
rent gold standard in the management of PsA,
yet their relative efficacies for psoriasis are far
more varied [4–6].

Etanercept, a human recombinant TNF
receptor p75 protein which binds to both TNF-a
and TNF-b, was one of the first biologics and has
been shown to achieve a 75% or greater
improvement from baseline in Patient Area and
Severity Index (PASI) score (PASI75) in 34–57%
of patients at week 12 [7–9]. The chimeric
monoclonal antibody infliximab binds to sol-
uble and membrane-bound TNF-a and causes a
rapid improvement in psoriasis with 75.5% of
patients reaching a PASI75 at week 10 [10–12].
Adalimumab, currently the most commonly
prescribed biologic for psoriasis patients, is a
fully human, monoclonal antibody that targets
both soluble and membrane-bound TNF-a, and
achieves a PASI75 in 69% of patients at week 16
[5, 12, 13].

Despite their short-term clinical effective-
ness, the overall drug survival rate for all TNF
inhibitors and ustekinumab is only 53% fol-
lowing 3 years of treatment, based on analysis
of 3500 biologic-naı̈ve patients in the British
Association of Dermatologists Biologics Inter-
vention Register (BADBIR) [5]. After the first
year, drug survival rates for patients on either
ustekinumab, adalimumab, etanercept or
infliximab were 89%, 79%, 70% and 65%
respectively, and further reduced to 75%, 59%,
40% and 35% after 3 years [5]. This loss of effi-
cacy may in part be due to the development of
neutralising antibodies, especially for the

monoclonal antibodies infliximab and adali-
mumab [12, 14–16].

It is the authors’ experience, supported by
the registry data, that a significant minority of
‘difficult to treat’ patients exist in whom the
conventional biologic repertoire has failed as a
result of either primary or secondary failure or
adverse events. We report our experience of a
joint tertiary dermatology–rheumatology clinic
in which patients with significant psoriasis and
PsA were treated with certolizumab pegol, a TNF
inhibitor currently licensed for the treatment of
psoriatic arthritis (PsA) but not for psoriasis in
the UK. We will also review the literature in
regards to the use of certolizumab for psoriasis.

REVIEW OF A PATIENT DATABASE

The case notes of patients at a single centre in
the North West of England with PsA, who had
been commenced on certolizumab prior to
December 2016, were identified (n = 58; Fig. 1).
A retrospective review of the case notes revealed
eight patients with severe psoriasis where a joint
decision between Dermatology and Rheuma-
tology had been made to commence cer-
tolizumab as a modality to treat both PsA and
chronic plaque psoriasis (CPP) (Table 1).
Patients with PsA who were commenced on
certolizumab who did not suffer from psoriasis
or who had mild to moderate psoriasis not
requiring dermatological input were not inclu-
ded (n = 50). All patients were commenced on
certolizumab 400 mg subcutaneously at week 0,
2 and 4 followed by 200 mg every 2 weeks
thereafter apart from one patient who following
induction was commenced on 400 mg every
2 weeks due to the severity of his disease burden
(Table 1).

Of the eight patients identified (two female,
six male, average age 49 years), seven had severe
disease (mean PASI 22.9, DLQI 19.7) and one
patient had a PASI of 6 and DLQI of 7. Two
patients were biologic-naı̈ve, three (patients 1, 5
and 7) had previously failed one anti-TNF agent
(either etanercept or adalimumab) with patient
7 having previously developed anti-drug anti-
bodies (ADAbs) to adalimumab. Three patients
(patients 3, 6 and 8) had previously failed
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multiple biologics including two patients (pa-
tient 6 and 8) who had failed four biologics and
patient 3 who had previously failed six biologic
agents. Of the three patients who had previ-
ously failed multiple biologics, all had failed
three anti-TNFs (infliximab, adalimumab, etan-
ercept); indeed in one patient we demonstrated
low adalimumab drug levels and development
of adalimumab drug antibodies prior to
switching to certolizumab.

All patients, except for patient 3, demon-
strated a positive response to treatment.
A PASI90 was achieved in five patients (patients
1, 4, 5, 6 and 7), PASI75 was achieved in patent
8 and PASI50 was achieved in patient 2 despite
suffering from moderate disease prior to com-
mencing treatment (baseline PASI 6). Patient 3
suffered from recalcitrant psoriasis and PsA, and
had been resistant to multiple systemic agents
and biologics. This work was done as an anon-
ymized audit on certolizumab use in a single
tertiary referral centre and therefore informed
consent was not required.

LITERATURE REVIEW

A literature search using Pubmed and Scopus for
clinical trials of certolizumab in psoriatic
patients was performed. Inclusion criteria

consisted of trials in which the effect of cer-
tolizumab on patients with psoriasis was asses-
sed as either a primary or secondary endpoint.
Three studies were identified within the litera-
ture and their levels of evidence were assessed
according to the Centre of Evidence Based
Medicine (see Table 2).

The CIMPASI-1 and CIMPASI-2 are two
replicate phase 3, double-blinded and ran-
domised clinical trials evaluating the efficacy of
certolizumab on psoriasis over 144 weeks [15].
In both studies, participants were randomised
to either placebo, certolizumab 400 mg every
2 weeks or 200 mg every 2 weeks and subgroups
were analysed descriptively on the basis of non-
responder imputation. At week 16, patients in
the placebo group who achieved PASI50 but not
PASI75 were reassigned to certolizumab 200 mg
and patients who failed to achieve PASI50 in the
placebo group were reassigned to the cer-
tolizumab 400 mg group. Pooled results from
both studies demonstrated a PASI75 at week 16
and week 48 of 82% and 83.6% respectively in
the certzolizumab 400 mg group (n = 175);
76.7% and 70.7% and in the certolizumab
200 mg group (n = 186) and 9.9% at week 16 in
the placebo group (n = 100) [15]. Furthermore,
PASI90 was achieved at week 16 and week 48 in
52.2%/61.6% of patient in the 400 mg group;

Fig. 1 Schematic representation of the methodology
employed. 58 patients who had either been commenced
on certolizumab for their PsA up to and including
December 2016 at a single centre in the North West of
England. A retrospective review of patients notes revealed
8 patients who had concomitant chronic plaque psoriasis
which was severe enough to warrant either the use of

systemic agents or biologics. Patients with minimal chronic
plaque psoriasis who were only on topical treatments were
not included. Pt patients, CZP certolizumab, CPP chronic
plaque psoriasis, PsA psoriatic arthritis
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45.9%/50% in the certolizumab 200 mg group
and 2.5% in the placebo group at week 16.

Reich et al. conducted a randomised, pla-
cebo-controlled, double-blind phase 2 trial of
176 patients who were induced with cer-
tolizumab 400 mg at week 0 followed by either
placebo (n = 59), certolizumab 400 mg (n = 58)
or 200 mg (n = 59) every other week for a total
of 10 weeks. In the placebo controlled group,
7% of patients achieved PASI75 at week 12
compared to the certolizumab 400 mg and
200 mg groups who achieved PASI75 in 83%
and 75% and PASI90 in 47% and 39% respec-
tively. After week 10, treatment was stopped;
those patients who had a loss of PASI greater
than 50% were immediately re-treated at their
original dose. Similar efficacy was noted in the
re-treatment group with PASI75 noted in 86.5%
and 67.6% and PASI90 in 48.6% and 35.3% in
those treated with certolizumab 400 mg and
200 mg respectively [17].

The RAPID-PsA study was a phase 3 ran-
domised multicentre trial in patients with PsA
which was double-blinded and placebo-con-
trolled to week 24 and then dose-blinded to
week 48 with an open label extension to week
216 [18]. As part of the interim data, results of
PASI were published. Patients with psoriasis
affecting greater than 3% of total body surface
area (BSA) and PASI greater than 10 were mon-
itored for improvements in PASI75 and PASI90.
Dosing regimens included certolizumab 200 mg
every 2 weeks (n = 37) or 400 mg (n = 34) every
4 weeks and the following responses were noted
in PASI75, respectively: 81% and 74% at week
24, 78% and 77% at week 48, and 65% and 59%
at week 96 [18]. PASI90 was achieved in 59.5%
and 47.1% at week 24 and in 45.9% and 47.1%
at week 96 [18]. PASI100 responses were seen in
31.1% of patients at week 96. No significant
difference was seen between biologic-naı̈ve and
patients who had previously had anti-TNF
treatment.

DISCUSSION

Certolizumab pegol is the only pegylated,
humanised antigen-binding fragment (Fab)
inhibitor of TNF and is recommended for the
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treatment of rheumatoid arthritis, ankylosing
spondylitis and PsA, with a starting dose of
400 mg subcutaneously at weeks 0, 2 and 4,
followed by maintenance treatment of 200 mg
every 2 weeks, with clinical response evaluated
at week 12 [18–21]. Dermatologists under-
standably do not consider it within their

armamentarium despite evidence from a phase
3 clinical trial in psoriasis. Additionally, we
have shown that in patients with difficult to
treat psoriasis, who have failed multiple bio-
logics or who have developed secondary failure,
certolizumab could be considered as an alter-
native and highly effective treatment.

Table 2 Review of certolizumab pegol within the literature

Author Levels
of
evidence

Journal (year) Method PsO effect

Mease

[18]

2 Rheumatic and
Musculoskeletal
Disease (2015)

Randomised multicentre trial in PsA patients.

Patients received placebo, CZP 200 mg or

400 mg

CZP 200 mg 2 weekly

in PASI[ 10 and

BSA[ 3%

PASI75

Week 24, 81%

Week 48, 74%

Week 96, 65%

Reich

[17]

2 British Journal of
Dermatology (2012)

Randomised, double-blind study in patients with

CPP (PASI C 12) treated with CZP 200 mg/

400 mg weekly

CZP 200 mg

PASI75, 75%

PASI90, 39%

CZP 400 mg

PASI75, 83%

PASI90, 47%

Gottlieb

[15]

1 Journal of American
Academy of
Dermatology (2018)

Randomised control trial in patients with CPP

treated with placebo or 200 mg/400 mg every

2 weeks

At week 16

Placebo

PASI75, 9.9%

PASI90, 2.5%

CZP 200 mg

PASI75, 76.7%

PASI90, 45.9%

CZP 400 mg

PASI75, 82%

PASI90, 52.2%

The levels of evidence were determined on the basis of the criteria established at the Oxford Centre for Evidence Based
Medicine
PASI Patient Area and Severity Index, BSA body surface area, CZP certolizumab, PsO psoriasis
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Unlike other TNF agents, the absence of a
fragment crystallisable (Fc) region in cer-
tolizumab changes key pharmacodynamic
properties, including a lack of both comple-
ment-dependent cytotoxicity and antibody-de-
pendent cell-mediated cytotoxicity [22]. The
process of pegylation involves the covalent
conjugation of proteins to polyethylene glycol,
a process that is supposed to improve biophar-
maceutical properties, e.g. increasing solubility,
half-life and drug stability, while concurrently
reducing renal excretion, antigenicity and
immunogenicity [20]. Resultant potential ther-
apeutic benefits include potential for subcuta-
neous administration, less frequent dosing,
reduced generation of ADAbs and improved
drug toxicity profile. We were able to demon-
strate efficacy with certolizumab in one patient
who we showed low adalimumab drug levels
associated with ADAbs to adalimumab, but no
other patients in this case series had this addi-
tional testing. The presence of ADAbs has been
associated with decreased treatment efficacy
with both infliximab and adalimumab although
not etanercept [22–26]. In certolizumab, the
presence of ADAbs and the impact on clinical
efficacy remain uncertain as several papers have
identified higher levels of circulating antibody
than would be expected; however, it has been
postulated that this may be secondary to the
presence of the Fab fragment which is mono-
valent; thus, drug–ADAb complexes easily dis-
sociate and can therefore be more easily
detected [26]. A further potential benefit of
certolizumab is evidence of reduced transfer
across the placenta with very low or absent
foetal drug levels suggesting that certolizumab
may be safer into the third trimester of preg-
nancy compared to other anti-TNFs [20, 27, 28].

CONCLUSIONS

Although certolizumab prescribing is currently
within the remit of rheumatologists, we have
highlighted several papers within the literature
that demonstrate that certolizumab is an effec-
tive treatment for psoriasis, with both a rapid
mode of action and also a high percentage of
patients achieving both PASI75 and PASI90.

Although not currently licensed for patients
with psoriasis, we have found it advantageous
to work collaboratively with our rheumatology
colleagues who are able to prescribe alternative
biologics not at our disposal, particularly for
those patients who have proved difficult to treat
with conventional treatments.
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