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Summary

Background Data are lacking on the use of topical therapies in combination with
tumour necrosis factor blockers for the treatment of psoriasis.
Objectives To assess the efficacy and safety of adalimumab (ADA) with topical calci-
potriol ⁄betamethasone (C ⁄B) in patients with psoriasis resembling those treated
in routine clinical practice.
Methods A 16-week, randomized, vehicle-controlled trial was conducted in patients
with moderate to severe psoriasis and previous failure, intolerance or contraindi-
cations to two or more systemic treatments. All patients received ADA (80 mg,
week 0; 40 mg every other week, weeks 1–15) in addition to either topical C ⁄B
or drug-free vehicle applied once daily for 4 weeks, and as needed thereafter.
The primary endpoint was 75% improvement from baseline in Psoriasis Area and
Severity Index (PASI 75) at week 16.
Results A total of 730 patients received either ADA + C ⁄B (n = 366) or ADA +
vehicle (n = 364). PASI 75 response was initially higher with the combination
therapy [14Æ8% for ADA + C ⁄B vs. 5Æ8% for ADA + vehicle at week 2
(P < 0Æ001); and 40Æ7% vs. 32Æ4%, respectively, at week 4 (P = 0Æ021)]. After
week 4, the trend was towards a higher response with ADA monotherapy, with
no statistical difference in the PASI 75 response at week 16 (64Æ8% for ADA +
C ⁄B vs. 70Æ9% for ADA monotherapy, P = 0Æ086). Safety findings were consistent
with previous ADA trials.
Conclusions ADA + C ⁄B resulted in more rapid and higher efficacy within the first
4 weeks; thereafter, the trend was towards a higher response with ADA mono-
therapy. There was no statistical difference in the PASI 75 response at week 16.
Both treatment regimens were well tolerated.
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Topical therapy is a first-line treatment for patients with mild

to moderate psoriasis.1–3 In practice, it may also be used in

moderate to severe disease,4,5 particularly in more extensive

or severe psoriasis, where it may be combined with systemic

treatments to achieve optimum control of disease.1,6 A registry

study in Germany found that 20Æ8% of patients with moderate

to severe psoriasis, and 42Æ1% of those with psoriatic arthritis,

used a combination of systemic and topical therapies.4 How-

ever, while available data support the combined use of topical

treatments and standard systemic therapies,1 data on the effi-

cacy and safety of combining topical treatments with biologic

therapies are limited.7,8

In an open-label investigation enrolling 120 patients with

psoriasis and psoriatic arthritis, Campione and colleagues dem-

onstrated improved efficacy with the addition of topical calci-

potriol therapy, following a partial response with etanercept.8

Calcipotriol, a vitamin D analogue, has been demonstrated to

be efficacious for up to 12 months when used as needed for

the treatment of psoriasis.9 Although the choice of topical

therapy is often based on patient preference or disease charac-

teristics, a combination of topical treatments is often used. A

recent review of 131 randomized, controlled trials of topical

treatments for chronic plaque psoriasis found that the combin-

ation of vitamin D and a potent corticosteroid offered

improved efficacy and less cutaneous irritation when com-

pared with either component alone.10

In the current study, we expand on the existing, limited

evidence by evaluating, in a randomized, vehicle-controlled,

multicentre, phase IIIb clinical trial, the use of a dual-compon-

ent topical treatment in patients initiating antitumour necrosis

factor (anti-TNF) therapy for moderate to severe psoriasis.

Further, this study aimed to evaluate adjunctive topical therapy

with an anti-TNF agent in patients with disease characteristics

and comorbidities normally seen in clinical practice. We

selected a combination topical preparation containing calcipot-

riol and betamethasone (C ⁄B), based on its superior efficacy

and safety results compared with calcipotriol alone11,12 and

because, as a dual-compound product, it offers a simplified

treatment regimen. Our objective was to evaluate the efficacy

and safety of adalimumab (ADA) with and without topical

C ⁄B therapy in patients with moderate to severe psoriasis and

previous failure of standard systemic therapies, with the

hypothesis that combination therapy would result in better

efficacy over a period of 16 weeks.

Patients and methods

Study ethics and design

BELIEVE was a 16-week, randomized, vehicle-controlled trial

enrolling patients from 15 countries across Europe, within

university, regional or city hospitals, as well as specialty clinics

and private practice settings. The study protocol was approved

by an independent ethics committee or investigational review

board at each study site, and patients provided informed con-

sent prior to participating in any study-related procedures.

After enrolment, patients were randomized in a 1 : 1 ratio

to receive either calcipotriol hydrate 52Æ2 lg g)1 plus beta-

methasone dipropionate 0Æ64 mg g)1 topical ointment or

identically supplied and formulated drug-free vehicle. All

patients received the assigned topical therapy in combination

with ADA. Treatment began at week 0 with an 80 mg subcu-

taneous (SC) dose of ADA, followed by 40 mg SC every other

week from weeks 1 to 15. Topical therapy also began at week

0 and was applied by the patient daily over the first 4 weeks

of the study. Patients were instructed to apply topical treat-

ment once daily to affected psoriatic skin areas, not to exceed

30% of the body surface area (BSA) and excluding the face,

scalp and nails. After week 4 of study treatment, dosing of

topical therapy switched from a once-daily regimen to as

needed use, with the same daily restriction on application of

£ 30% BSA, through week 16. Throughout the study, the ap-

plication of topical therapy could not exceed 100 g week)1.

Patients

Adult patients (aged ‡ 18 years) with chronic plaque psoriasis

(concomitant psoriasis palmaris and ⁄or plantaris permitted)

for at least 6 months were screened for eligibility if they had

previously failed, were intolerant of, or had a contraindication

to at least two different systemic, biologic or nonbiologic,

therapies [one of which must have been ciclosporin, metho-

trexate or oral psoralen and ultraviolet (UV) A (PUVA), or

may have included all three, depending on country-specific

guidelines]. In addition, their disease was required to meet at

least two of three severity criteria: Psoriasis Area and Severity

Index (PASI) ‡ 10; affected BSA ‡ 10%; and ⁄or Dermatology

Life Quality Index (DLQI) ‡ 10.

Patients were not enrolled into the study if they had any

previous exposure to the following: ADA; topical C ⁄B therapy

within 2 weeks prior to the baseline study visit; systemic or

topical corticosteroids within 4 weeks or 2 weeks, respectively

(inhaled corticosteroids for stable medical conditions were

allowed); biologic systemic therapies within defined intervals

prior to the baseline study visit (etanercept < 3 weeks; inflix-

imab < 8 weeks; efalizumab < 6 weeks; and abatacept < 65

days); or known overexposure to PUVA or UVB. Patients were

excluded if they had any coexisting skin disease that could

interfere with the evaluation of psoriasis, were pregnant or

breastfeeding, or had any poorly controlled medical condition

(including diabetes, unstable heart disease, clinically signifi-

cant haematological, renal or liver disease, congestive heart

failure of NYHA class 3 or 4, a history of, or neurological

symptoms suggestive of, demyelinating disease, or a history of

cancer or lymphoproliferative disease), a history of opportu-

nistic or chronic infections (including untreated or inade-

quately treated tuberculosis), any immunocompromising

condition, or any other medical condition which, in the opin-

ion of the investigator, would put the patient at risk by partic-

ipation in the study. All patients were properly screened for

tuberculosis infection prior to enrolment using the purified

protein derivative (PPD) skin test (or an alternate skin test
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established by local standards), with an induration of ‡ 5 mm

considered positive, regardless of prior bacillus Calmette–

Guérin vaccination status. Patients who tested positive could

participate in the study provided that prophylactic therapy,

as recommended by local guidelines, was initiated at

least 2 weeks prior to starting the study drug.

During the study, use of the following concomitant thera-

pies was not permitted: phototherapy; nonbiologic or biologic

systemic therapies; corticosteroids; calcipotriol or vitamin D

analogues; or any other treatment known to have antipsoriatic

effects.

Efficacy and safety assessments

Efficacy was assessed at weeks 2, 4, 8, 12 and 16. The pri-

mary efficacy analysis compared the proportion of patients in

each treatment group who achieved a 75% improvement in

the PASI (PASI 75 response) at week 16. Secondary efficacy

endpoints, measured throughout the study, included PASI 75

(other than week 16), 90% and 100% improvement in the

PASI (PASI 90 and PASI 100 responses, respectively), mean

PASI score, Physician’s Global Assessment (PGA) of ‘clear’ or

‘minimal’, and patient-reported outcomes, using visual ana-

logue scales (VAS) for pruritus and pain, and the DLQI.13

To ensure the integrity and consistency of efficacy measure-

ments, investigators received training on all efficacy para-

meters, including PASI and PGA, at a prestudy investigator

meeting, and ⁄or completed a quiz-based training consisting of

five patient cases. Quiz results were reviewed by the sponsor’s

clinical study team, and for any responses that deviated from

the prespecified correct answer a discussion of the case was

conducted.

Patients were evaluated for safety at each study visit. Any

adverse events identified during the study, and up to 70 days

following the last dose of study medication (or until a switch

to commercial ADA occurred), were recorded.

Statistical analysis and randomization procedures

Sample size was calculated based on the assumption that a

PASI 75 response rate of 75% vs. 65% at week 16 would be a

clinically relevant difference. To detect this difference with

80% power using a two-sided v2 test at type I error level

alpha 5%, it was determined that 658 patients (329 per

group) were needed using a 1 : 1 randomization ratio.

ADA was supplied open-label to all patients. Topical treat-

ment (either C ⁄B or vehicle) was randomly assigned using a

computer-generated randomization sequence stratified by cen-

tre. Topical medication was supplied in a blinded fashion so

that all study personnel and patients were unaware of the

assigned treatment.

Statistical analyses were performed using SAS� (SAS Institute

Inc., Cary, NC, U.S.A.), and all tests were two-tailed. The pri-

mary efficacy analysis was conducted in the intention-to-treat

(ITT) population, using a Cochran–Mantel–Haenszel test strati-

fied by country. Missing values were imputed as nonresponse

(NRI). Secondary analyses were performed for the ITT popula-

tion using Fisher’s exact test for discrete variables, with NRI

for missing values, and one-way ANOVA for continuous vari-

ables, with imputation of missing values using last observation

carried forward. Treatment-emergent adverse events were

summarized using descriptive statistics.

Results

Course of study and patient characteristics

A total of 730 patients were enrolled into the BELIEVE study;

366 received ADA + C ⁄B and 364 received ADA + vehicle

(Fig. 1). Baseline demographics and clinical characteristics

were similar between the two treatment groups (Table 1). A

majority of patients were male (68Æ6%), and mean ± SD age

and weight were 45Æ1 ± 12Æ3 years and 84Æ6 ± 19Æ0 kg,

respectively. The mean BSA affected by psoriasis, for the treat-

ment groups combined, was 33Æ0 ± 20Æ2%. The mean dura-

tion of psoriasis was 21Æ1 ± 11Æ7 years, and most patients had

failed multiple previous systemic treatments. The mean num-

ber of prior biologic or nonbiologic systemic therapies was

2Æ65 ± 1Æ36. Almost half of all patients (47Æ7%) had received

prior biologic therapy, with 38Æ6% having received previous

anti-TNF therapy. Other prior systemic therapies included

methotrexate (70%), ciclosporin (54Æ5%) and oral PUVA

(42Æ9%).

A variety of psoriasis-associated diagnoses were represented

evenly among the two treatment groups. Of the 730 patients at

baseline, scalp involvement was observed in 91Æ3%, nail psori-

asis in 63Æ1%, psoriatic arthritis in 28Æ1% and palmoplantar

involvement in 18Æ5%.

In addition to meeting the disease severity enrolment crite-

ria, most patients had a PGA score of either ‘moderate’

(46Æ4%) or ‘severe’ (42Æ6%) at baseline, with another 7Æ5%

having a score of ‘very severe’. PASI scores ranged from 5Æ0 to

67Æ8, with a mean of 19Æ5 ± 8Æ7. Pruritus and pain VAS scores

were 6Æ6 ± 2Æ6 (range 0–10) and 44Æ5 ± 31Æ8 (range 0–100),

respectively. Overall, patients reported poor quality of life as

measured by the DLQI (mean ± SD score 14Æ0 ± 7Æ5; range

0–30, with higher scores representing lower quality of life).

All randomized patients received at least one dose of study

drug and were included in the ITT analysis. Six patients dis-

continued the study due to protocol violations (ADA + C ⁄B,

n = 1; ADA + vehicle, n = 5), including one patient in the

ADA + vehicle group who did not apply topical treatment

during the first 4 weeks of the study as outlined in the study

procedures (Fig. 1). The mean ± SD amount of topical treat-

ment used from baseline to week 16 was similar in each treat-

ment group (379Æ9 ± 342Æ2 g in the ADA + C ⁄B group vs.

349Æ6 ± 306Æ9 g in the ADA + vehicle group, P = 0Æ207);

however, it was slightly higher in the ADA + C ⁄B group dur-

ing the period of as needed use from week 5 to week 16

(217Æ9 ± 267Æ7 g in the ADA + C ⁄B group vs.

179Æ0 ± 238Æ6 g in the ADA + vehicle group, P = 0Æ038)

(Table 2). Compliance in both treatment groups was good,
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with > 99% of all ADA injections received from baseline to

week 16 and > 85% of daily topical treatment doses adminis-

tered up to week 4 (Table 2).

Efficacy results

At week 16, a PASI 75 response was achieved by 64Æ8%

(237 ⁄366) of patients treated with ADA + C ⁄B vs. 70Æ9%

(258 ⁄364) treated with ADA + vehicle (P = 0Æ086) (Fig. 2).

Initial efficacy was better with the combination therapy. For

ADA + C ⁄B and ADA + vehicle, respectively, PASI 75 response

rates were 14Æ8% (54 ⁄366) vs. 5Æ8% (21 ⁄364) at week 2

(P < 0Æ001); and 40Æ7% (149 ⁄366) vs. 32Æ4% (118 ⁄364) at

week 4 (P = 0Æ02). After week 4, response rates for each

treatment continued to improve, with a trend towards a

higher response for the monotherapy (ADA + vehicle) group,

particularly at week 12. At week 16, more patients on mono-

therapy achieved PASI 90 and PASI 100 responses [PASI 90:

38Æ8% (142 ⁄366) for ADA + C ⁄B vs. 50% (183 ⁄364) for

ADA + vehicle (P = 0Æ002); and PASI 100: 15Æ3% (56 ⁄366)

for ADA + C ⁄B vs. 24Æ2% (88 ⁄364) for ADA + vehicle

(P = 0Æ003)]. Mean PASI scores decreased for both groups

over time (Fig. 3), and at week 16, were 4Æ7 ± 6Æ2 and

3Æ9 ± 7Æ1 for ADA + C ⁄B and ADA + vehicle, respectively

(P = 0Æ110).

Improvements in PGA were seen in both treatment groups,

with a total of 60Æ5% (442 ⁄730) of patients overall having a

score of ‘clear’ or ‘minimal’ at week 16. More patients had a

PGA of ‘clear’ or ‘minimal’ in the ADA + vehicle group at

weeks 12 and 16 [50Æ0% (183 ⁄366) for ADA + C ⁄B vs.

64Æ8% (236 ⁄364) for ADA + vehicle at week 12 (P < 0Æ001);

and 56Æ6% (207 ⁄366) for ADA + C ⁄B vs. 64Æ6% (235 ⁄364)

for ADA + vehicle at week 16 (P = 0Æ028)] (Fig. 4). An

example of the extent of psoriasis improvement in a patient

treated with ADA + vehicle can be seen in Figure 5.

Patients reported improvements in pruritus and pain as

early as week 2, with greater mean changes observed in the

combination therapy group at weeks 2 and 4 (Fig. 6). How-

ever, at weeks 8, 12 and 16 results were similar between the

treatment groups. For all patients combined, the mean ± SD

VAS scores for pruritus and pain decreased from scores of

6Æ6 ± 2Æ6 and 44Æ5 ± 31Æ8, respectively, at baseline, to

1Æ9 ± 2Æ5 and 12Æ8 ± 22Æ0 at week 16. DLQI scores declined

from baseline values (mean ± SD) of 13Æ7 ± 7Æ3 (ADA +

C ⁄B) and 14Æ2 ± 7Æ7 (ADA + vehicle) to week 16 values of

4Æ0 ± 5Æ4 and 3Æ6 ± 5Æ9, respectively (Fig. 7).

Fig 1. Patient disposition from randomization

through study completion. *Inclusion

criterion not met; �inclusion ⁄exclusion

criteria not met in four patients, and one

patient did not apply topical treatment from

baseline through week 4.
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Table 1 Baseline patient demographics and
clinical characteristics

Demographic ⁄disease

characteristics

Adalimumab +
vehicle

(n = 364)

Adalimumab +

C ⁄B (n = 366)

All adalimumab

(n = 730)

Age (years) 44Æ8 ± 12Æ6 45Æ3 ± 12Æ0 45Æ1 ± 12Æ3
Male, n (%) 251 (69Æ0) 250 (68Æ3) 501 (68Æ6)

Body weight (kg) 83Æ7 ± 19Æ6 85Æ5 ± 18Æ4 84Æ6 ± 19Æ0
Duration of psoriasis (years) 21Æ4 ± 11Æ9 20Æ8 ± 11Æ4 21Æ1 ± 11Æ7
Body surface area affected (%) 32Æ5 ± 20Æ3 33Æ4 ± 20Æ0 33Æ0 ± 20Æ2
Psoriasis history, n (%)

Palmaris ⁄plantaris 59 (16Æ2) 76 (20Æ8) 135 (18Æ5)
PsA 99 (27Æ2) 106 (29Æ0) 205 (28Æ1)

Scalp involvement 333 (92Æ0) 330 (90Æ7) 663 (91Æ3)
Nail involvement 227 (63Æ1) 230 (63Æ2) 457 (63Æ1)

Scalp and nail involvement 214 (59Æ6) 219 (60Æ5) 433 (60Æ1)

Prior treatments, n (%)
Methotrexate 250 (68Æ7) 261 (71Æ3) 511 (70Æ0)

Ciclosporin 190 (52Æ2) 208 (56Æ8) 398 (54Æ5)
Biologics 166 (45Æ6) 182 (49Æ7) 348 (47Æ7)

Anti-TNFs 138 (37Æ9) 144 (39Æ3) 282 (38Æ6)
Etanercept 111 (30Æ5) 107 (29Æ2) 218 (29Æ9)

Infliximab 48 (13Æ2) 50 (13Æ7) 98 (13Æ4)
Certolizumab 10 (2Æ7) 9 (2Æ5) 19 (2Æ6)

Oral PUVA 165 (45Æ3) 148 (40Æ4) 313 (42Æ9)
PASI 19Æ5 ± 8Æ7 19Æ5 ± 8Æ6 19Æ5 ± 8Æ7
Physician’s Global Assessment, n (%)

Mild 13 (3Æ6) 12 (3Æ3) 25 (3Æ4)

Moderate 165 (45Æ3) 174 (47Æ5) 339 (46Æ4)
Severe 153 (42Æ0) 158 (43Æ2) 311 (42Æ6)

Very severe 33 (9Æ1) 22 (6Æ0) 55 (7Æ5)
Pruritus 6Æ6 ± 2Æ7 6Æ6 ± 2Æ5 6Æ6 ± 2Æ6
Pain 44Æ7 ± 32Æ0 44Æ3 ± 31Æ5 44Æ5 ± 31Æ8
DLQI 14Æ2 ± 7Æ7 13Æ7 ± 7Æ3 14Æ0 ± 7Æ5

C ⁄B, calcipotriol ⁄betamethasone; PsA, psoriatic arthritis; anti-TNF, antitumour necrosis

factor; PUVA, psoralen + ultraviolet A; PASI, Psoriasis Area and Severity Index; DLQI, Der-
matology Life Quality Index. Values are mean ± SD unless otherwise indicated. PASI, 0–72

(0 = no psoriasis and 72 = severe psoriasis); pruritus, 0–10 (0 = no itching and
10 = severe itching); pain (psoriasis and ⁄or psoriatic arthritis) 0–100 (0 = no pain and

100 = pain as bad as it could be); DLQI, 0–30 (scores > 10 have been suggested to rep-
resent ‘very large effect’ on health-related quality of life).15

Table 2 Treatment compliance and amounts

of topical treatment used over 16 weeksAdalimumab +

vehicle
(n = 364)

Adalimumab +
C ⁄B (n = 366) P-valuea

Compliance (%)

Adalimumabb 99Æ5 ± 4Æ8 100Æ2 ± 4Æ2
Topical treatmentc 87Æ7 ± 22Æ6 89Æ1 ± 19Æ3

Amount of topical treatment used (g)
Baseline to week 16 349Æ6 ± 306Æ9 379Æ9 ± 342Æ2 0Æ207

Baseline to week 4 170Æ6 ± 108Æ9 162Æ1 ± 110Æ6 0Æ294
Weeks 5–16 179Æ0 ± 238Æ6 217Æ9 ± 267Æ7 0Æ038

Weeks 5–8 82Æ6 ± 101Æ4 88Æ2 ± 105Æ9 0Æ461
Weeks 9–12 56Æ8 ± 94Æ8 67Æ8 ± 97Æ6 0Æ123

Weeks 13–16 39Æ6 ± 78Æ7 61Æ9 ± 95Æ5 0Æ001

C ⁄B, calcipotriol ⁄betamethasone. Values are mean ± SD. aP-values determined by one-way
ANOVA. bCalculated as (number of injections received ⁄number of injections plan-

ned) · 100. cCalculated as (number of topical administrations up to week 4 visit ⁄number
of days up to week 4 visit) · 100.
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Safety results

Fifty-four of 730 (7Æ4%) patients withdrew from the study,

including 24 patients who discontinued primarily due to

adverse events [4Æ9% (18 ⁄366) ADA + C ⁄B; 1Æ6% (6 ⁄364)

ADA + vehicle] (Fig. 1). The most common nondisease-

related adverse events reported were nasopharyngitis (7Æ5%)

and headache (5Æ6%).

Serious adverse events were observed in 4Æ2% of patients

overall (31 ⁄730), with similar rates in each treatment group

[4Æ4% (16 ⁄366) for ADA + C ⁄B vs. 4Æ1% (15 ⁄364) for ADA

+ vehicle] (Table 3). The most frequently reported type

of serious adverse event was serious infection. Four serious

infections were observed in the ADA + vehicle group: elec-

tive abortion following cytomegalovirus infection (in a

patient who discontinued after two doses of study drug due

to an unintended pregnancy, n = 1), bronchopneumonia

(n = 1), erysipelas (n = 1) and staphylococcal infection

(n = 1); and six serious infections were observed in the ADA

+ C ⁄B group: pneumonia (n = 2), erysipelas (n = 1), herpes

zoster (n = 1), localized infection (n = 1) and osteomyelitis

(n = 1).

The percentages of patients reporting adverse events of

interest are summarized in Table 3. One event of lymphoma

occurred in the ADA + vehicle group in a patient who had

received 7 weeks of study drug treatment. Because the diagno-

sis was made relatively early after initiation of the study drug,

and an elevated absolute lymphocyte count had been observed

in the patient at screening and baseline visits, the investigator

considered the event probably not related to ADA treatment.

In addition, one event each of squamous cell carcinoma, diag-

nosed on treatment day 16, and malignant melanoma, diag-

nosed after 7 weeks of treatment, occurred in the ADA + C ⁄B
group. In both of these cases, the investigator considered the

event probably not related to study drug. There were no

events of tuberculosis reported during the study; however,

one tuberculosis infection, in a patient who had originated

from an Asian region of high tuberculosis prevalence, was

diagnosed after study completion and following 8 weeks of

commercial ADA treatment. The patient had tested PPD posi-

tive at screening with 10 mm induration, and subsequent

compliance with latent tuberculosis prophylaxis was unclear.

No deaths occurred during the study.

Discussion

This 16-week, randomized, vehicle-controlled trial in patients

with moderate to severe psoriasis and failure of multiple prior

Fig 3. Mean Psoriasis Area and Severity Index (PASI) scores over

16 weeks. Analysis based on the intention-to-treat population with

missing PASI scores imputed as last observation (excluding baseline)

carried forward. ADA, adalimumab; C ⁄B, calcipotriol ⁄betamethasone.

*P < 0Æ05 vs. ADA + vehicle; �P < 0Æ001 vs. ADA + vehicle.

Fig 4. Percentage of patients with Physician’s Global Assessment

(PGA) of ‘clear’ or ‘minimal’ over 16 weeks. Analysis based on the

intention-to-treat population with missing PGA scores imputed as not

achieving ‘clear’ or ‘minimal’. ADA, adalimumab; C ⁄B,

calcipotriol ⁄betamethasone. *P < 0Æ01 vs. ADA + vehicle; �P < 0Æ05

vs. ADA + vehicle; �P < 0Æ001 vs. ADA + C ⁄B; §P < 0Æ05 vs. ADA +

C ⁄B.

Fig 2. Psoriasis Area and Severity Index responses of 75%

improvement from baseline (PASI 75) through week 16 in patients

treated with adalimumab (ADA) + vehicle or ADA + calcipotriol ⁄
betamethasone (C ⁄B). Analysis based on the intention-to-treat

population with missing PASI scores imputed as nonresponse. *P <

0Æ001 vs. ADA + vehicle; �P < 0Æ05 vs. ADA + vehicle; �P < 0Æ001

vs. ADA + C ⁄B.
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systemic treatments, including previous anti-TNF therapy,

demonstrated high efficacy responses, with 70Æ9% of patients

in the ADA monotherapy group achieving a PASI 75 response

at week 16. These results are comparable to those seen in pre-

vious phase III trials of ADA where patients with prior anti-

TNF or methotrexate treatment were excluded.14,15

While the European S3-Guidelines on the systemic treat-

ment of psoriasis vulgaris1 provide some guidance regarding

the role of combining topical corticosteroid or vitamin D3

analogues with systemic therapies, the evidence to support the

combined use of topical therapies and the biologics has, so

far, been limited.1,16 Thus, the positive efficacy and safety

outcomes we observed with the combination of ADA and top-

ical C ⁄B were key findings from this study. Because enrolment

criteria were similar to the British Association of Dermatolo-

gists (BAD) guidelines for use of biologics (PASI or BSA ‡ 10,

and DLQI > 10; plus at least one additional criterion including

unresponsiveness, intolerance or contraindication to standard

(a)

(c) (d)

(b)

Fig 5. Example of early psoriasis

improvement, sustained through week 16, in

a patient treated with adalimumab + vehicle:

(a) appearance at baseline; (b) week 4;

(c) week 8; (d) week 16. PASI, Psoriasis Area

and Severity Index; PGA, Physician’s Global

Assessment; BSA, body surface area.
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systemic therapy),17 our results may be valid for patients with

psoriasis who are considered for this type of combination

treatment in everyday practice.

Although we did not see greater efficacy with the combin-

ation of ADA and topical C ⁄B at week 16, the higher response

rates in this group up to week 4 suggest that this treatment

strategy may be useful when rapid response is a priority, as

may be a concern in patients with high disease burden. Fur-

ther, considering that efficacy has been shown to be an

important factor influencing patient-reported treatment adher-

ence,18 initiating anti-TNF therapy with topical C ⁄B could

have a positive impact on treatment compliance.

In contrast, it is important to note the higher efficacy

responses we observed with ADA monotherapy beyond week

4, and particularly at week 12. This unexpected finding sug-

gests that using adjunctive topical C ⁄B for the first 4 weeks, to

maximize the likelihood of early response with an anti-TNF

agent such as ADA, could potentially result in lower efficacy

responses over a 16-week treatment period, when compared

with anti-TNF monotherapy.

We conducted a literature search in multiple medical and

pharmaceutical databases to determine if other data exist to

corroborate this result. The search retrieved only one study in

which a single-agent topical therapy containing calcipotriol

was added to etanercept in patients who had a response less

than PASI 50 after 12 weeks of etanercept monotherapy.8 The

study found that, of 45 patients who added calcipotriol to a

treatment regimen of etanercept 25 mg twice weekly, 17Æ8%

did not experience improved efficacy responses over an add-

itional 12-week period. However, because patients in this

study were not randomized to the treatment they received and

the study did not directly compare adjunct topical therapy

with anti-TNF therapy alone, and because it did not evaluate

the use of a dual-product topical therapy containing a potent

steroid, nor was topical therapy initiated at the onset of anti-

TNF treatment, these data cannot be directly compared with

our results. Currently, no other comparable data are available

from the literature; therefore, it is unknown whether the

BELIEVE study findings – which initially demonstrated more

rapid improvements with the combination of ADA and topical

C ⁄B, but did not show better efficacy for adjunct topical C ⁄B
over 16 weeks – would be reproducible, if the study were

repeated.

It is unclear from the available study data what led to this

counterintuitive result. Clearly, the study design may have

contributed to this outcome, as patients were required to

apply daily topical therapy up to week 4, and then switched

to an as needed topical treatment regimen. However, while

some patients in the combination therapy group may have

experienced a relapse in disease severity with this treatment

approach, it did not appear that response overall was affected,

as mean PASI scores continued to decrease in both treatment

groups after week 4. Moreover, relapse seems an unlikely

explanation considering patients were able to continue apply-

ing topical medication as needed, to maintain disease control.

Subanalyses of topical therapy dosing subgroups (including

those patients who completely discontinued topical treatment

after week 4) and corresponding response have, so far, failed

to yield any correlation that would explain why efficacy

(a)

(b)

Fig 6. (a) Mean pruritus scores over 16 weeks; (b) mean pain scores

over 16 weeks. Analyses based on the intention-to-treat population

with missing scores imputed as last observation (excluding baseline)

carried forward. ADA, adalimumab; C ⁄B, calcipotriol ⁄betamethasone.

*P < 0Æ001 vs. ADA + vehicle; �P = 0Æ001 vs. ADA + vehicle;

�P < 0Æ01 vs. ADA + vehicle.

Fig 7. Mean Dermatology Life Quality Index (DLQI) scores over

16 weeks. Analysis based on the intention-to-treat population with

missing DLQI scores imputed as last observation (excluding baseline)

carried forward. ADA, adalimumab; C ⁄B, calcipotriol ⁄betamethasone;

*P < 0Æ001 vs. ADA + vehicle.
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responses to combination therapy showed a trend below those

seen in the ADA monotherapy group beyond week 4.

Compliance with topical therapy is known to be a problem

in the treatment of psoriasis, and therefore adherence to the

topical treatment regimen could have had an impact on our

study findings. In a previous study objectively measuring com-

pliance among 201 outpatients from a dermatology clinic,

higher DLQI scores were shown to be associated with lower

medication adherence.19 Considering the severity of disease

and treatment resistance represented in our study population,

compliance with the self-administered topical treatment could

have been poor. However, several methods were employed to

improve adherence to the treatment regimen: all patients were

instructed on the appropriate amount and location for applica-

tion of topical medication; and controlled portions of topical

treatment were dispensed in four 100 g aliquots every

4 weeks [all patients for the first 4 weeks, then only those

needing topical therapy for the three remaining 4-week study

segments (weeks 4, 8 and 12)]; lastly, patients were asked to

keep a daily diary of dosing and bring remaining tubes back

at each study visit for examination and weighing. As seen by

the similar amounts of topical therapy used in each treatment

group, compliance did not appear to differ between the two

groups. Moreover, it is unlikely that poor compliance had an

impact on the outcomes in the combination therapy group,

because during the period of as needed use, patients in this

group used slightly more topical ointment than those in the

ADA monotherapy group.

Safety outcomes in the BELIEVE study were favourable and

were consistent with those observed in previous ADA trials in

psoriasis.14,15 This finding is particularly meaningful in light

of the large number of previous treatments and relatively long

disease duration in our study population. Equally important is

the finding that both treatment regimens were well tolerated,

suggesting that a two-ingredient topical therapy, containing

calcipotriol and betamethasone, can be safely used in combin-

ation with an anti-TNF agent.

In general, the results of the BELIEVE study suggest a po-

tential role for adjunctive topical C ⁄B therapy in the first

4 weeks of anti-TNF treatment. We observed higher efficacy

responses in the ADA monotherapy group beyond week 4, thus

individual patient disease characteristics and treatment needs

should be considered in light of this finding. For those patients

in whom an initial combination treatment approach may be of

value, our results offer evidence that topical C ⁄B and ADA can

be a safe and effective treatment option in patients with moder-

ate to severe psoriasis who have disease and treatment histories

that are commonly encountered in clinical practice.

Table 3 Adverse events, n (%)

Event

Adalimumab +

vehicle
(n = 364)

Adalimumab +
C ⁄B (n = 366)

All adalimumab
(n = 730)

Any adverse event 213 (63Æ5) 220 (60Æ1) 451 (61Æ8)

Any serious adverse event 15 (4Æ1) 16 (4Æ4) 31 (4Æ2)
Any adverse event leading to discontinuation of study druga 12 (3Æ3) 22 (6Æ0) 34 (4Æ7)

Adverse events in ‡ 5% of patients
Nasopharyngitis 23 (6Æ3) 32 (8Æ7) 55 (7Æ5)

Headache 22 (6Æ0) 19 (5Æ2) 41 (5Æ6)
Pruritus 21 (5Æ8) 13 (3Æ6) 34 (4Æ7)

Psoriasis 18 (4Æ9) 20 (5Æ5) 38 (5Æ2)
Adverse events of interest

Serious infection 4 (1Æ1) 6 (1Æ6) 10 (1Æ4)
Opportunistic infection (excluding tuberculosis)b 2 (0Æ5) 3 (0Æ8) 5 (0Æ7)

Tuberculosisc 0 0 0
Lymphoma 1 (0Æ3) 0 1 (0Æ1)

NMSC 0 1 (0Æ3) 1 (0Æ1)

Malignancyd (excluding lymphoma and NMSC) 1 (0Æ3) 1 (0Æ3) 2 (0Æ3)
Demyelinating disease 0 0 0

Lupus and lupus-like reactions 0 0 0
Congestive heart failure 0 0 0

Hepatic eventse 2 (0Æ5) 2 (0Æ5) 4 (0Æ5)

C ⁄B, calcipotriol ⁄betamethasone; NMSC, nonmelanoma skin cancer. aIncluding all adverse events that led to discontinuation of adalimumab

and ⁄or topical drug, but which may not have been a primary reason for discontinuation from the study. bOne patient with candidiasis and
one patient with cytomegalovirus infection in the adalimumab + vehicle group, and three patients with oral candidiasis in the adalimumab

+ C ⁄B group. cOne tuberculosis event was diagnosed in a patient receiving commercial adalimumab. dOne patient with lentigo maligna
(stage unspecified) in the adalimumab + vehicle group, and one patient with malignant melanoma in the adalimumab + C ⁄B group. eTwo

patients with increased hepatic enzymes (one with a history of elevated hepatic enzymes) in the adalimumab + vehicle group, and one
patient with hepatitis and one patient with increased alanine aminotransferase, both on concomitant isoniazid, in the adalimumab + C ⁄B
group.
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What’s already known about this topic?

• Current data support the combined use of topical treat-

ments and standard systemic therapies for psoriasis;

however, efficacy and safety data are lacking for com-

bining topical treatments with biologic therapies.

• An open-label investigation enrolling 120 patients with

psoriasis and psoriatic arthritis previously demonstrated

improved efficacy with the addition of topical calcipotri-

ol therapy following partial response to etanercept.

What does this study add?

• The current study expands on the existing, limited evi-

dence by evaluating, in a randomized, vehicle-con-

trolled, multicentre, phase IIIb clinical trial, the use of a

dual-component topical treatment in patients initiating

antitumour necrosis factor therapy for moderate to

severe psoriasis.

• Further, this study evaluates the use of adjunctive topi-

cal therapy with an antitumour necrosis factor agent in

patients with disease characteristics and comorbidities

normally seen in clinical practice.
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