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Background Biologic therapies such as adalimumab, a tumour necrosis factor antag-
onist, are safe and effective in the treatment of moderate to severe chronic plaque
psoriasis.

Objectives To compare a biologic agent with methotrexate, a traditional systemic
agent, to define clearly the role of biologics in psoriasis.

Methods Patients with moderate to severe plaque psoriasis were randomized to
adalimumab (80 mg subcutaneously at week 0, then 40 mg every other week,
n = 108), methotrexate (7-5 mg orally, increased as needed and as tolerated to
25 mg weekly; n = 110) or placebo (n = 53) for 16 weeks. The primary efficacy
endpoint was the proportion of patients achieving at least a 75% improvement in
the Psoriasis Area and Severity Index (PASI 75) after 16 weeks. Safety was
assessed at all visits through week 16.

Results After 16 weeks, 79:6% of adalimumab-treated patients achieved PASI 75,
compared with 35:5% for methotrexate (P < 0-001 vs. adalimumab) and 18:9%
for placebo (P < 0-001 vs. adalimumab). Statistically significantly more ada-
limumab-treated patients (16:7%) than methotrexate-treated patients (7:3%) or
placebo-treated patients (1-9%) achieved complete clearance of disease. The
response to adalimumab was rapid, with a 57% improvement in mean PASI
observed at week 4. Adverse events were similar across treatment groups. Adverse
events leading to study discontinuation were greatest in the methotrexate group,
primarily because of hepatic-related adverse events.

Conclusions After 16 weeks, adalimumab demonstrated significantly superior effi-
cacy and more rapid improvements in psoriasis compared with either methotrex-
ate or placebo.

Methotrexate has been widely used as an effective systemic
therapy for psoriasis for > 40 years.'™* Advances in the under-
standing of the immunological basis of psoriasis in psoriatic
plaques—such as the increased expression of tumour necrosis
factor (TNF), a proinflammatory cytokine—has led to the

advent of newer target-specific biologic agents, including TNF
antagonists.5

Adalimumab is a fully human IgGl monoclonal antibody
that binds with high affinity and specificity to TNE.® The effi-

cacy and safety of adalimumab’~® and other biologics'®™"®
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have been established in several placebo-controlled trials of
psoriasis. However, clinical trials comparing these agents with
traditional systemic agents such as methotrexate are needed to
clarify and define their place fully in the treatment of psoria-
sis. A search of the medical literature and clinical trial regis-
tries, such as ClinicalTrials.gov, indicates that the CHAMPION
study was the first Phase III, randomized, double-blind, pla-
cebo-controlled trial to compare the efficacy and safety of
a biologic and methotrexate in psoriasis. This study was
designed to demonstrate that adalimumab was superior to
placebo and not inferior to methotrexate in the treatment of
patients with moderate to severe plaque psoriasis.

Materials and methods

Patients

The study protocol was approved by an independent ethics
committee or institutional review board at each of the 28
study sites in Europe and Canada. Each patient provided writ-
ten informed consent before any study-related procedures
were initiated. Eligible patients included men and women
> 18 years of age with moderate to severe psoriasis, defined
as = 10% body surface area (BSA) involvement and a Psoriasis
Area and Severity Index (PASI) of > 10. The patients were to
have had plaque psoriasis for at least 1 year and stable plaque
psoriasis for at least 2 months. Patients were to have been can-
didates for systemic therapy or phototherapy and to have had
active psoriasis despite treatment with topical agents. All
patients were to have been naive to both TNF-antagonist ther-
apy and methotrexate.

Concomitant psoriasis therapies were not permitted during
the study, with the exception of shampoos free of corticoster-
oids; bland emollients; and low-potency topical corticosteroids
for the palms, soles, face, inframammary areas and groin only,
provided they were not used within 24 h of a study visit. The
washout period for prior psoriasis therapies was 2 weeks for
topical therapies and phototherapy, 4 weeks for nonbiologic
systemic therapies, and 12 weeks for biologic therapies. Prior
to enrollment, all patients were evaluated for latent tuberculo-
sis with a purified protein derivative test (= 5 mm of indura-
tion, 48—72 h after placement) and chest X-ray. Patients with
evidence of latent tuberculosis were permitted to enrol if they
had received prophylactic treatment for tuberculosis, which
had to have been documented, or if prophylactic treatment
was initiated before administration of study drug; however,
the course of prophylaxis did not need to be completed prior
to the initiation of study drug. Patients with a history of clini-
cally significant haematological, renal or liver disease/abnor-
mal laboratory values; with a history of demyelinating disease,
cancer, or other lymphoproliferative disease (other than suc-
cessfully treated nonmetastatic cutaneous squamous cell or
basal cell carcinoma and/or localized carcinoma in situ of the
cervix); or who were immunocompromised were excluded.
Women of childbearing potential and all men were required
to use contraception. Patients must have been willing to self-
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administer subcutaneous injections or have a qualified person
administer them.

Study design

This was a randomized, double-blind, double-dummy, pla-
cebo-controlled study to compare adalimumab subcutaneous
injections with oral methotrexate and with placebo in patients
with moderate to severe psoriasis. Eligible patients were ran-
domized in a 2:2:1 ratio to receive one of three treat-
ments—adalimumab, methotrexate or placebo—for 16 weeks
(Fig. 1). Patients, investigators, study site personnel and
Abbott Laboratories (Abbott Park, IL, U.S.A.) were unaware of
treatment assignments. Randomization was completed through
a central computer-generated scheme stratified by centre, with
block sizes of four. Patient numbers were centrally assigned
by an interactive voice-response system in consecutive order.
Adalimumab (Humira®; Abbott Laboratories) or matching pla-
cebo for subcutaneous injection was provided as sterile preser-
vative-free solution in prefilled syringes. Oral methotrexate
tablets were supplied by Wyeth Pharma (Miinster, Germany),
and placebo tablets were supplied by Abbott GmbH & Co. KG
(Ludwigshafen, Germany). Both the methotrexate and placebo
tablets were administered as capsules (encapsulated tablets) as
a single weekly dose. The capsules for both methotrexate and
placebo were supplied by Fisher Clinical Services (Basel,
Switzerland).

Dosage increase of injected study medication was not per-
mitted. Dosage increase of oral medication (methotrexate or
matching placebo) was permitted and is described in Figure 1.
The initial methotrexate dosage and the regimen for dosage
increase were consistent with the various Summary of Product
Characteristics (SmPCs) for methotrexate in the countries
where this study was conducted. Each patient received a die-
tary supplement of oral folate (approximately 5 mg weekly)
throughout the study, on any day beginning 48 h after inges-
tion of oral study medications.

A qualified investigator from each site performed clinical
efficacy assessments at each study visit and remained through-
out the study, if possible. The investigators remained blinded
to all clinical laboratory results and safety data except in the
case of a medical emergency. Safety assessors reviewed clini-
cal laboratory tests, physical examination results and adverse
event reports, and determined all dosage adjustments for oral
study drugs based on safety findings and degree of PASI

improvement.

Efficacy assessments

The primary efficacy assessment was the proportion of patients
achieving at least a 75% reduction in PASI (PASI 75) at week
16 relative to the baseline score. PASI assesses both the sever-
ity of psoriatic lesions in terms of erythema, induration and
desquamation at four anatomical sites—head, upper extremi-
ties, trunk and lower extremities—and the extent of BSA
involvement within a given anatomical site. Scores for PASI
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Fig 1. Study design and dosing regimens. *Adalimumab (and matching placebo) was administered as 80 mg subcutaneously (two 40-mg

injections) at week 0 (baseline), then 40 mg every other week from week 1 through week 15. Two matching placebo injections were also

administered at week 0, and then a single placebo injection was administered from week 1 through week 15. Patients receiving oral placebo had

simulated dosage increase according to their methotrexate regimens. TOral methotrexate was administered as a single weekly dose and was

initiated at 7-5 mg per week at week 0, increased to 10 mg per week at week 2, and increased to 15 mg per week at week 4 for all patients. At

week 8 onward, patients who achieved at least a 50% reduction in Psoriasis Area and Severity Index (PASI 50) response maintained their current

dosages (15 mg per week maximum) for the duration of the study. However, at week 8, patients who did not achieve a PASI 50 response had

their dosage increased to 20 mg per week. By week 12, only patients not achieving a PASI 50 response and who had a < PASI 50 response at

week 8 underwent further dosage increase to 25 mg per week for the duration of the study. Patients who achieved > PASI 50 responses at week

12 maintained their current dosages (20 mg per week maximum) for the duration of the study. Oral medication dosages were also adjusted to

alanine aminotransferase, aspartate aminotransferase, serum creatinine and blood cell count between week 2 and week 15, if necessary, and could

be withheld or reduced at any time, as deemed appropriate by the safety assessors.

ranged from 0 (no disease) to 72 (severe disease).'® The pro-
portions of patients achieving at least a 50% reduction in PASI
(PAST 50), at least a 90% reduction in PASI (PASI 90) and a
100% reduction (complete clearance) in PASI (PASI 100) were
also determined. The physician’s global assessment (PGA) of
psoriasis, which measures the severity of disease on a six-
point scale ranging from 0 (no disease, ‘clear’) to 5 (‘very
severe’), was also assessed.!” PAST and PGA were measured at
baseline and at weeks 1, 2, 4, 8, 12 and 16.

Safety assessments

Safety assessments, including adverse events, standard labora-
tory tests and vital signs, were assessed throughout the study
and spanned a period through 70 days after last treatment.

Statistical analysis

The sample size was estimated for the primary efficacy measure-
ment: PASI 75 at week 16. With the assumption of clinical
response rates of 62% in the adalimumab group, 60% in the
methotrexate group and 4% in the placebo group, approxi-
mately 250 patients, randomized in a 2 : 2 : 1 ratio to receive
adalimumab, methotrexate or placebo, were needed to achieve
more than 95% power to detect the difference between

adalimumab and placebo, and approximately 90% power was
needed to determine the noninferiority of adalimumab relative
to methotrexate with an absolute difference of 20%. In
addition, this sample size would provide 80% power to detect a
20% difference between adalimumab and methotrexate.
Baseline demographics and clinical characteristics were sum-
marized descriptively. All efficacy analyses were performed in
the intention-to-treat (ITT) population, which included all
randomized patients. Nonresponder imputation was used for
the primary efficacy analysis. For secondary efficacy analyses,
nonresponder imputation (the generally more conservative
approach for analysing data) was employed for all categori-
cal variables. Last-observation-carried-forward (LOCF) analysis
was used for mean percentage PASI improvement, as it was
not reasonable to use nonresponder imputation for this con-
tinuous variable. LOCF analysis was used for mean percentage
PASI improvement, because the study designers considered it
excessively conservative to impute a value of zero for missing
patients. Differences in the primary efficacy assessment across
the treatment arms were tested in a two-step process. The
superiority of adalimumab vs. placebo was tested using the
Cochrane-Mantel-Haenszel (CMH) test, with stratification by
country. After superiority of adalimumab was established via
this method, adalimumab and methotrexate were compared
by calculating the 95% confidence interval (CI) for the differ-
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ence in PASI 75 (week 16) between adalimumab and metho-
trexate based on the CMH test. By prespecified statistical plan,
noninferiority of adalimumab vs. methotrexate would be
established if the lower limit of the CI for the difference (ada-
limumab — methotrexate) were between —0-2 and 0-0 and the
upper limit were positive. If' the lower limit of the CI were
positive, results of the adalimumab group would also be con-
sidered superior to results of the methotrexate group.

Summary statistics were provided for all secondary efficacy
variables. In addition, appropriate statistical tests and CIs were
provided for the comparison of adalimumab vs. placebo and
vs. methotrexate. All statistical tests were two-sided with a sig-
nificance level of 0-05.

The safety analyses included all patients who received at
least one dose of study drug. Statistical analyses were per-
formed using SAS® (SAS Institute Inc., Cary, NC, US.A.).

Role of the funding source

Abbott Laboratories funded this study and participated in the
study design, data collection, data management, data analysis
and preparation of the manuscript. The corresponding author
had full access to all of the data and takes responsibility for
the integrity of the data and the accuracy of the data analysis.
All authors were involved in the decision to submit the manu-
script for publication.

Results

Patients

In total, 334 patients were screened for the study, 271 of
whom underwent randomization (ITT population). Fifteen
(5:5%) patients discontinued the study, including four (3:7%)
in the adalimumab group (one because of an adverse event,
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two because of withdrawal of consent, one for other reasons),
six (5:5%) in the methotrexate group (all because of adverse
events) and five (9-4%) in the placebo group (one because of
an adverse event and four because of lack of efficacy). Treat-
ment groups were well-balanced with respect to baseline
demographics, clinical characteristics and disease severity
(Table 1). At baseline, the mean duration of psoriasis for the
entire study population was 185 years, the mean score for
PASI 19:7, and the mean affected BSA was 32'1%.

Approximately 86% of patients had previously received sys-

‘was

temic therapy or phototherapy.

Treatments

The mean = SD number of injections in the adalimumab
group was 9-8 * 1:0. The mean * SD weekly dosages of oral
medication in the methotrexate group were 142 * 3-0 mg at
week 4, 16:8 £ 30 mg at week 8, 188 *+ 4-8 mg at week 12
and 192 £ 49 mg at week 15. Eighty-nine of 95 (94%)
patients in the methotrexate group received a methotrexate
dosage of > 15 mg at week 12. Six patients (6%) received a
dosage of < 15mg at week 12 because of elevations of
alanine aminotransferase or aspartate aminotransferase concen-
trations > 1-5 times the upper limit of normal value, which
necessitated decreasing the methotrexate dosage. Treatment
compliance (mean * SD) was high for use of both oral
(997 £ 2:5%) and injectable (97-2 £ 8:7%) study medica-
tions. The use of low-potency (grade VI or VII) topical corti-
costeroids was roughly balanced between groups (8% placebo,
11% methotrexate and 6% adalimumab). A total of 24 patients
received prophylactic treatment for tuberculosis during the
study. The mean * SD duration between the start of pro-
phylaxis and initiation of study drug was 84 £ 62 days
(n = 21). One patient received prophylaxis 56 days after the
start of study medication.

Table 1 Baseline demographic and clinical characteristics of all randomized patients (N = 271)*

Placebo Methotrexate Adalimumab
Characteristic (n = 53) (n=110) (n =108)
Age (years) 407 £ 114 41:6 £ 12:0 429 £ 126
Age = 65 years (%) 1-9 45 56
Male (%) 66°0 664 648
Caucasian (%) 92:5 955 954
Weight (kg) 826 + 199 831 + 175 817 + 200
Duration of psoriasis (years) 188 + 87 189 + 10-2 17:9 £ 10-1
BSA affected by psoriasis (%) 284 *+ 161 32:4 + 206 33:6 £ 199
Patients with psoriatic arthritis (%) 20-8 17-3 21-3
Previous systemic and/or phototherapy (%) 90-4 87-2 82:2

PAST (range)
Physician’s global assessment (%)

Very severe psoriasis 3-8
Moderate to severe psoriasis 585
Moderate psoriasis 377

192 * 6:9 (6:5-381)

194 + 74 (9:3-466) 202 £ 7°5 (10-4-52-9)

55 84
41-8 430
527 477

PASI index ranges from 0 to 72, with 0 indicating no psoriasis and 72 indicating severe disease. “Values are mean * SD unless otherwise

noted. BSA, body surface area; PASI, Psoriasis Area and Severity Index.
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Fig 2. Psoriasis Area and Severity Index (PASI) response rates over 16 weeks. Patients achieving at least a 50% reduction in PASI (PASI 50) (a).
Patients achieving at least a 75% reduction in PASI (PASI 75) (b). Patients achieving at least a 90% reduction in PASI (PASI 90) (c). Patients

achieving complete clearance of psoriasis (PASI 100) (d). Data based on the intention-to-treat population with missing values imputed as

nonresponse. ¥P < 0-001 vs. placebo; TP < 0-001 vs. methotrexate; P = 0-001 vs. placebo; §P = 0-10 vs. placebo; |

P =003 vs.

methotrexate; P = 0:002 vs. methotrexate; **¥P = 0-009 vs. placebo; TP = 0:001 vs. methotrexate; P = 0:004 vs. placebo; §§P = 0:04 vs.

methotrexate.

Efficacy

At the end of the 16-week treatment period, 79-6% of patients
in the adalimumab group, 35-5% in the methotrexate group
(risk difference 43:7%; 95% CI 30-8-567; P < 0-001 vs. ada-
limumab) and 18:9% in the placebo group (risk difference
60:5%; 95% CI 445-76:6; P <0001 wvs.
achieved PASI 75 (Fig. 2b). Statistically significantly more

adalimumab)

patients in the methotrexate group than in the placebo group
achieved PASI 75 at week 16 (P < 0-05, analysis not prespeci-
fied). The differences in the percentages of patients achieving
PASI 75 occurred as early as week 2 for adalimumab vs. meth-
otrexate (adalimumab 4-6%; methotrexate 0%; P < 0:05) and
as ecarly as week 4 for adalimumab vs. placebo (P = 0:001)
(Fig. 2b). Data for 16 patients with missing week 16 assess-
ments for PASI, including the 15 patients who discontinued
and one additional patient in the methotrexate group, were
imputed as nonresponse. To confirm the results of the primary
efficacy analysis, a sensitivity analysis was performed to evalu-
ate PASI 75 response rates with missing data imputed as LOCF.
The PASI 75 LOCF results were 79:6%, 364% (P < 0-001 vs.
adalimumab) and 18:9% (P < 0-001 vs. adalimumab) for the
adalimumab, methotrexate and placebo groups, respectively.
By week 16, complete clearance of skin disease (PASI 100)
was achieved by 16:7% of adalimumab-treated patients, 7:3%
of methotrexate-treated patients (P = 0-04 vs. adalimumab)
and 1:9% of placebo patients (P = 0-:004 vs. adalimumab)
(Fig. 2d). Response to adalimumab was rapid, with a mean
percentage PASI improvement of 56:5% as early as week 4,

which was statistically ~significantly different from the
responses to methotrexate (22:0%; P < 0-:001 vs. adalimumab)
and placebo (15-4%; P < 0:001 vs. adalimumab) (Fig. 3a).
At week 16, absolute change (mean * SD) in PASI was
-16:7 + 88, =109 £ 83 (P <0001 vs. adalimumab) and
—4:6 £ 99 (P < 0:001 vs. adalimumab) for the adalimumab,
methotrexate and placebo groups, respectively (based on
imputation with LOCF).

The percentages of patients achieving PASI 50 (Fig. 2a),
PASI 90 (Fig. 2c¢) and a PGA score of ‘clear’ or ‘minimal’
(Fig. 3b) by week 16 consistently demonstrated significant
differences between adalimumab- and methotrexate-treated
groups and adalimumab- and placebo-treated groups. Of 64
patients in the methotrexate group who achieved a PASI 50
response at week 8 or week 12 and who did not have their
weekly methotrexate dosages increased to 25 mg, 37 (57:8%)
achieved a PASI 75 response at week 16. For the 46 patients
who had a dosage increase from 20 mg to 25 mg at week 12,
relative to baseline

mean percentage PASI improvement

increased by 9-8 percentage points between weeks 12 and 16.

Safety evaluations

The total number of patients who reported adverse events was
79 (73:8%) in the adalimumab group, 89 (80:9%) in the
methotrexate group and 42 (79:2%) in the placebo group
(Table 2). Most adverse events in each group were mild or
moderate. There were no statistically significant differences
between groups in the rate of infectious adverse events, and

© 2007 The Authors

Journal Compilation © 2007 British Association of Dermatologists ® British Journal of Dermatology 2008 158, pp558-566



(a)ro0 O Placebo % 1
80 4 | & Methotrexate n i
= o §10 804
£ 8O- Adalinmemasty 73T
§
>
i e L
.
-.g _— =
7 -
B
*
= .=}
E 2140 715
iz 18
(b)
B 100
[} Placebo
E L .
£ o B Methotrexate t
= - 1 "t - 1]
E E g mAdalimumab 3
52 8- "t
- ]
8% a0
[T} 20
S # 1y g0 e
s 20 w7
< 4 4 113
bt} LT . ,,. ’ ,
[ 0 — 1
Wtk 4 Week § Week 12 Wtk 16

Fig 3. Clinical response to adalimumab treatment compared with
methotrexate treatment with placebo controls over 16 weeks. Mean
percentage improvement in Psoriasis Area and Severity Index (PASI) (a).
Patients who had physician’s global assessment (PGA) of ‘clear’ or
‘minimal’ (b). ¥*P < 0-001 vs. placebo; TP < 0:001 vs. methotrexate;
fP = 0-01 vs. placebo; §P = 0-007 vs. placebo; |P = 0-003 vs.

methotrexate.

no serious infections were reported. Serious adverse events
were infrequent: two patients in the adalimumab group
reported adverse events (one patient with pancreatitis and one

Table 2 Adverse events by treatment group,

Adalimumab vs. methotrexate in psoriasis, J.-H. Saurat et al. 563

patient with an enlargement of an ovarian cyst), one patient
in the methotrexate group reported hepatitis secondary to
methotrexate, and one patient in the placebo group had a cal-
culus of the right uretero-pelvic junction. More patients in the
methotrexate group (9:1%) had elevated liver enzyme concen-
trations than did patients in the adalimumab (1:9%) or pla-
cebo groups (7:5%) (Table 2). Eight patients discontinued
treatment because of an adverse event: one patient in the
adalimumab group because of increases in aminotransferase
concentrations, six patients in the methotrexate group (one
patient with upper abdominal pain, one patient with retrobul-
bar optic neuritis, one patient with hepatitis and three patients
with abnormal liver function tests), and one patient in the
placebo group because of an increased hepatic enzyme con-
centration. There were no reports of tuberculosis, and no
deaths occurred during the study.

Discussion

A published international consensus statement recommends
that for patients with moderate to severe psoriasis, ‘equal con-
sideration” should be given to traditional systemic therapies
such as methotrexate, phototherapy, and biologic therapy.'®
However, resistance to using biologics as first-line therapy has
rested, in part, on the absence of data demonstrating equiva-
lency or superiority of a biologic to a traditional systemic
agent in a direct, comparative clinical trial.

In this trial, adalimumab therapy resulted in significantly
superior efficacy and more rapid improvement in psoriasis
compared with methotrexate in all measures of clinical

adverse events that occurred in > 5% of

patients in any treatment group, and elevated

liver function tests by treatment group

Placebo Methotrexate ~ Adalimumab
Event (n = 53) (n=110) (n=107)
Total adverse events 42 (79:2%) 90 (81:8%) 79 (73-8%)
Serious adverse events 1 (1:9%) 1 (0:9%) 2 (1:9%)
Serious infections 0 0 0
Adverse events leading to 1 (1:9%) 6 (5:5%) 1 (0:9%)

discontinuation
Adverse events

Infections, nonserious

23 (43:4%) 46 (41:8%) 51 (47:7%)

Nasopharyngitis 11 (20-8%) 26 (23:6%) 30 (28:0%)
Headache 5(94%) 12 (109%) 14 (131%)
Pruritus 6 (11-3%) 2 (1-8%) 4 (3:7%)
Rhinitis 4 (7:5%) 4 (3:6%) 3 (2:8%)
Nausea 4 (7-5%) 8 (7-3%) 4 (3:7%)
Rhinorrhea 3 (5:7%) 0 3 (2:8%)
Viral infection 1 (1:9%) 6 (5:5%) 0
Arthralgia 1 (1:9%) 5 (45%) 6 (5:6%)

Liver function tests

v-Glutamyltransferase elevation 3 (57%) 0 2 (1:9%)
Alanine aminotransferase > 2-5 times 1 (1:9%) 4 (3:6%) 0

the ULN
Aspartate aminotransferase > 2-5 times 0 2 (1-8%) 0

the ULN
Total bilirubin > 1-5 times the ULN 0 4 (3:6%) 0

ULN, upper limit of normal.
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response, the first time this has been demonstrated with a bio-
logic therapy for psoriasis. Statistically significantly more ada-
limumab-treated patients achieved the primary endpoint (PASI
75 at week 16) and all secondary efficacy endpoints (includ-
ing a PGA of ‘clear’ or ‘minimal’) compared with metho-
trexate-treated or placebo-treated patients.

Although adalimumab PASI 75 results (79-6% at week 16)
from this study cannot be directly compared with efficacy
results from studies with other biologics in moderate to severe
psoriasis because they were not assessed in head-to-head com-
parative trials, current data show PASI 75 rates of 82% at week
24 in studies of infliximab,'® 33% at any time during the
449

(25 mg twice weekly) to 50% (50 mg twice weekly, then
12,13

24-week alefacept study at its recommended dosages,

and
14,15

25 mg twice weekly) at week 24 with etanercept,
44% at week 24 with efalizumab at 1 mg kg™' weekly.

At week 16, statistically significantly more adalimumab-
treated patients (16:7%) than methotrexate-treated (7-3%) or
placebo-treated (1:9%) patients achieved 100% clearance of
psoriatic lesions (PASI 100), an outcome that few physicians
considered a realistic and sustainable goal for the treatment
of psoriasis before widespread use of biologics."

Improvements in health-related quality of life are also
important in assessing the overall benefits of new therapies. In
this study, the magnitude and direction of patient-reported
outcomes achieved with either adalimumab or methotrexate
were similar to the clinical findings. To cover this topic fully
and meaningfully, comprehensive patient-reported outcomes
from the CHAMPION study have been published separately.”®

There were no differences in rates of adverse events
between any of the three treatment groups. Reports of adverse
events for adalimumab in this psoriasis study are comparable
to rates observed in clinical trials of adalimumab in patients
with rheumatoid arthritis.”' ™ Adverse events leading to dis-
continuation were greatest for the methotrexate group, with
three patients discontinuing treatment because of elevations in
liver enzyme concentrations and one patient discontinuing
because of hepatitis. However, as a 16-week study, our trial
was limited in providing data to assess important but uncom-
mon or long-term adverse effects of adalimumab or metho-
trexate. Large-scale, long-term surveillance studies are needed
to assess safety differences between treatments fully, and to
provide information critical to the evaluation of treatments
used for chronic diseases.

The methotrexate dosing regimen used in this study was
derived from the SmPCs of methotrexate for the countries
involved in the study. Although some differences in the rec-
ommended dosing regimens for psoriasis treatment across
countries do exist, a starting dosage of 7-5 mg per week and a
maximal dosage of 25 mg per week were most widely recom-
mended. In the absence of a widely accepted consensus on
dosage titration, a slow dose increment was chosen to mini-
mize occurrence of methotrexate-related adverse events that
might have led to discontinuation from the study, as were
reported for an earlier randomized, controlled study of metho-
trexate vs. ciclosporin in psoriasis.> To reduce the incidence of

gastrointestinal and haematological adverse effects of metho-
trexate therapy—effects suggested by a few studies of a small
number of patients’—all patients received concomitant folic
acid. The low rate of withdrawals in the methotrexate-treated
group in this study suggest that dosing recommendations of
the SmPCs of the countries where this study was conducted
are generally practical. In the current study, based on a com-
parison of methotrexate with the other treatment groups,
there was a slight increase in the number of hepatic-related
adverse events leading to discontinuation [four of 110 patients
(3-6%)] and in the number of patients who had abnormal
liver function tests in the methotrexate group, which suggests
that intolerance of methotrexate had already occurred in this
subset of patients. By contrast, in the previous study, 12 of 43
(27-9%) methotrexate-treated patients discontinued from the
study because of hepatic-related adverse events,® indicating
that the regimen chosen in the current study sustained a suffi-
cient number of patients in the methotrexate group for appro-
priate ITT analysis. A retrospective study of long-term
methotrexate use in psoriasis also suggests that low-dosage
methotrexate (< 15-20 mg per week) is an effective therapy
for extensive plaque psoriasis that minimizes adverse effects.*

The percentage of patients achieving a PASI 75 response in
the methotrexate group (35:5%) was low compared with
results from the earlier study (60%).”” Both studies employed
ITT analyses. In the current study, PASI response rates (as well
as PGA) were calculated in a conservative fashion by assuming
that patients with missing data were nonresponders. PASI 75
response rates were also confirmed by a sensitivity analysis
that calculated similar PASI 75 results, with missing data
imputed as LOCF. In the prior methotrexate study, the method
by which missing data were imputed for these efficacy vari-
ables was not explicitly stated,”* which makes comparisons
difficult. Potential differences in outcomes may also be attrib-
uted to administration of methotrexate as a single dose in this
study as compared with three divided doses in the previous
study.?

Emulating standard clinical practice, the initial dosage of
methotrexate was low, then titrated up as indicated and as tol-
erated. Adalimumab was administered as a greater initial dose
(80 mg) and then at a 40-mg, every-other-week maintenance
dosage. Although adalimumab efficacy appears to have reached
a plateau by week 16 (Fig. 3a), the efficacy of methotrexate
continued to increase to week 16, although at a slower rate at
later time points. The full effects of methotrexate may not
have been achieved, possibly because the 16-week evaluation
period was too short or the regimen for methotrexate dosage
up-titration was insufficient. Notwithstanding these limita-
tions, this was the first placebo-controlled study to assess the
efficacy of methotrexate for its labelled indication in psoriasis.
Based on the shape of the response curves, we speculate that
methotrexate efficacy might have been marginally greater if
the study had continued for another 4-8 weeks. Most metho-
trexate-treated patients who achieved PASI 50 at week 8 or 12
and, therefore, who were not titrated up to a methotrexate
dosage of 25 mg per week, achieved PASI 75 response. Those
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patients who did qualify for dosage increase to 25 mg per
week experienced an incremental increase in mean percentage
PASI improvement. Taken together, these results suggest that a
more aggressive upward titration of methotrexate dosing
might have marginally increased efficacy but would not have
changed overall study results.

The placebo response for PASI 75 in the current study
(18:9%), with a primarily European patient population, was
greater than it was in previous studies.””'>'® There are several
factors that may be responsible for this anomalous placebo
response. Another multinational study with substantial partici-
pation of European countries reported a 13% placebo response
rate for PASI 75.'* These results suggest that the reported
response to placebo could be greater in Europe. Also, the pla-
cebo response may partly have resulted from the correction of
an underlying folate deficiency following folate supplementa-
tion, which was mandatory for all study patients. Patients with
psoriasis have been reported to have folate deficiency, the
magnitude of which correlates with the severity of psoriasis.”*
Previous studies suggest that folate deficiency stimulates the
pathogenesis of psoriasis through accumulation of homocyste-
ine”® and the subsequent release of interleukin-8 and mono-
cyte chemotactic protein-1."*" Nevertheless, these influences
are considered to be systematic influences and would be
equally applicable to each of the study groups and, therefore,
would not be expected to influence the differences in response
rates of the groups. Patients with moderate to severe psoriasis
who are methotrexate-naive, which was an inclusion criterion
of this study, may have a greater likelihood of natural
improvement than is typically observed for patients with pso-
riasis enrolled in randomized controlled trials of systemic
agents.

In conclusion, adalimumab demonstrated significantly supe-
rior efficacy and more rapid improvement in psoriasis com-
pared with methotrexate and with placebo in this 16-week
study of patients with moderate to severe plaque psoriasis.
During the 16-week evaluation period, the incidences of
adverse events were similar across treatment groups. The
results of this first trial comparing a biologic with a traditional
systemic agent will help define the place of biologics in gen-
eral, and of the TNF-antagonist adalimumab in particular, in
the treatment of moderate to severe psoriasis. They should
also assist in defining the appropriate dosing for oral metho-
trexate at the initiation of therapy for moderate to severe
psoriasis, as well as for potential new trials comparing
methotrexate with a biologic.
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