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Abstract

Background: Real-world data evaluating effectiveness and persistence of systemic therapies for patients

with psoriasis are limited.

Obijectives: To determine the effectiveness and persistence of acitretin, ciclosporin, fumaric acid-esters

(FAEs) and methotrexate in patients with moderate-to-severe psoriasis.

Methods: Data from The British Association of Dermatologists Biologics and Immunomaedulators
Register (BADBIR), a prospective, multi-centre pharmacovigilance register of patients with moderate-to-
severe psoriasis receiving biologic and/or conventional systemic therapies, were analysed. Eligible
patients were >16 years of age receiving a first course of acitretin, ciclosporin, FAEs or methotrexate
between 2007 and 2021 with >6 months’ follow-up. Effectiveness was defined as achieving absolute
Psoriasis Area and Severity Index (aPASI) <2 reported >4 weeks after treatment start date until stop date.
To identify baseline clinical variables associated with treatment effectiveness, we used multivariable
logistic regression models estimating the adjusted odds ratio.(aOR) of achieving aPASI <2. To describe
drug persistence associated with ineffectiveness, occurrence of adverse events or other reasons of
discontinuation, survival estimates with 95% confidence interval (CI) were obtained using a flexible

parametric model. Results were obtained using.multiple imputed data.

Results: In total, 5430 patients were included in the analysis: 1023 (19%) on acitretin, 1401 (26%)
ciclosporin, 347 (6%) FAEs and-2659.(49%) methotrexate at registration. The proportion of patients who
achieved aPASI<2 was lower with acitretin 118 (21%) compared with those on ciclosporin 233 (34%),
FAEs 43 (30%) and methotrexate 372 (32%). Factors associated with ineffectiveness included prior
experience to previous non-biologic systemic therapies (acitretin) [(aOR, (95% CI) 0.64 (0.42, 0.96)],
male sex (methotrexate).0.58 (0.46, 0.74), co-morbidities 0.70 (0.51, 0.97) and alcohol consumption (<14
units per week) (ciclosporin) 0.70 (0.50, 0.98). Persistence associated with all reasons of discontinuation
showed better survival for methotrexate compared with acitretin, ciclosporin and FAEs cohorts at 12
months [(Survival estimate (95% CI), 46.1 (44.0, 48.3), 31.9 (29.4, 34.7), 30.0 (27.5, 32.4) and 35.0
(29.9,40:9)], respectively.

Conclusions: The real-world effectiveness and persistence of acitretin, ciclosporin, FAEs and
methotrexate were generally low. Previous non-biologic systemic therapies, male sex, comorbidities and

alcohol consumption were risk factors associated with treatment ineffectiveness.
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Introduction

Plaque psoriasis is a chronic, inflammatory skin disease affecting at least 60 million people worldwide
and associated with significant comorbidities and poor quality of life. * The European Dermatology
Forum (EDF) and the National Institute for Health and Care Excellence (NICE) recommend the use of
standard non-biologic systemic therapy for the treatment of moderate-to-severe psoriasis that cannot be
controlled with topical treatments or phototherapy. The same guidelines recommend that age, disease
phenotype, previous treatment history, disease severity, the presence of psoriatic arthritis, conception plan

and comorbidities should be considered when prescribing standard systemic therapy. %2

Randomised controlled trials (RCT) are considered the gold standard to assess the effectiveness of
therapies. However, trials related to acitretin, ciclosporin, fumaric acid esters+(FAES) and methotrexate
for the treatment of psoriasis have been restricted to small sample sizes, short<term follow-up, strict
inclusion criteria and controlled environments, and therefore do not necessarily reflect real-world clinical
practice. “® Observational studies better represent routine clinical practice, usually with large sample size

for group comparison and longer follow-up and are cost-effective to conduct as data are already collected.
5

A systematic review conducted by our group showed the lack of large observational studies evaluating the
safety and effectiveness of non-biologic systemic therapies in patients with psoriasis. * The British
Association of Dermatologists Biologics and Immunomodulators Register (BADBIR), is a prospective,
multicentre, pharmacovigilance register designed to assess the long-term safety and effectiveness of
systemic therapy in patients with-moderate-to-severe psoriasis. BADBIR was established in 2007 and,
currently includes more than 20,000 patient registrations recruited from 164 dermatological centres across
the UK and the Republic of Ireland (Rol). The aim of this study was to determine the effectiveness and
persistence of acitretin, ciclosporin, FAEs or methotrexate in patients with moderate-to-severe psoriasis

registered to BADBIR and to evaluate potential risk factors associated with treatment ineffectiveness.

Materials and methods

Data source

Detailed information on BADBIR design and follow-up visits has been published previously. * BADBIR

received approval from the North West Research Ethics Committee in March 2007.

Baseline and follow-up assessments
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Patient-level data concerning demographics, comorbidities, disease factors and, treatment details were
extracted from BADBIR. Baseline Psoriasis Area and Severity Index (PASI) and baseline Dermatology
Life Quality Index (DLQI) were reported within 6 months of drug start date (—183 to 0 days). Drug
discontinuation was defined as any gap in treatment for more than 90 days. Treatment courses continued
throughout the study period until December 2021, or those lost to follow-up were considered censored.

Further details are shown in the supporting information.

Study population

Eligible patients were registered to BADBIR between September 2007 and'December 2021, aged >16

years, with moderate-to-severe psoriasis defined as PASI of >10 and DLQI >10, > *

receiving either
acitretin, ciclosporin, FAESs or methotrexate as first treatment course, monotherapy and had completed a
minimum of 6 months’ follow-up. The final analytical cohort and number of excluded records are

presented in Figure 1.

Study Design

A pre-maintenance period was introduced.by excluding any PASI records within 30 days of treatment
initiation. ° This is to address the dose-titration (increase/decrease) and the effect of previous psoriasis
treatment. A maintenance period was defined as between the pre-maintenance period until treatment
discontinuation. PASI records within the maintenance period were included in measuring effectiveness. In
case of multiple PASI records within the maintenance period, a minimum value was selected. A

schematic diagram showing these periods is presented in Figure S1 (supporting information).
Primary outcome(s)

1. Achievingabsolute PASI (aPASI) <2, corresponds to a reduction of 90% in baseline PASI (PASI 90),
! at any time during treatment from 4 weeks after initiation until treatment stop date (maintenance
period). Unlike relative PASI, aPASI has the advantage of being independent of baseline PASI, which
is not always available in routine clinical practice, and reflects the disease severity at the time of
analysis. *2

2. Drug persistence, defined as the duration between drug initiation to discontinuation or censoring at
the latest follow-up. Reasons for discontinuation were ineffectiveness, occurrence of adverse events
or other reasons (including contraindication, financial consideration, patient choice, patient non-

compliance, remission and clinical trial enrolment).
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Secondary outcome
Achieving aPASI <4, corresponds to PASI 75, ' at any time during treatment from 4 weeks after

initiation until treatment stop date.

Exposure

Treatment choice defined as receiving acitretin, ciclosporin, FAEs or methotrexate as a first course of

treatment at registration.

Statistical Analysis
Baseline characteristics

Descriptive analysis was performed with summary statistics of percentages to describe categorical
variables and means with standard deviations (SD) or median with inter-quartile ranges (25%, 75% IQR)

for continuous variables.

Risk factors associated with treatment.ineffectiveness

To identify baseline clinical variables associated with treatment effectiveness, we used a multivariable
logistic regression model estimating the adjusted odds ratio (aOR) of achieving aPASI <2 and aPASI <4
(coded as 1). The-overall model was adjusted for a number of factors measured at baseline including: i)
binary variables (yes/no): previous standard non-biologic systemic therapies, sex, smoking, the presence
of comorbidities (see supporting information), and psoriatic arthritis; ii) categorical variables: alcohol
consumption.(no alcohol, alcohol consumption <14 units per week and alcohol consumption >14 units per
week); iii).continuous variables: age at treatment initiation, disease duration calculated from treatment
initiation date, body mass index (BMI), PASI and DLQI; iv) interactions to obtain OR at each level of
treatment choice were added. Covariates were selected on the basis of NICE guideline, * prior knowledge
and model fit diagnosis. Goodness of fit for the final model was tested using Hosmer-Lemeshow test and
the Bayesian Information Criterion (BIC) with the lowest BIC selected as the final model. As a sensitivity
analysis, stratified logistic models were fitted separately within each systemic cohort adjusted for the
same factors in the overall model using aPASI<2 (Table S1) and aPASI<4 (Table S2) (supporting

information).
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Persistence

To describe overall persistence associated with ineffectiveness, occurrence of adverse events or other
reasons, survival estimates with 95% confidence interval (CI) were obtained using a flexible parametric
model. ** To compare persistence between treatments, an overall survival model included treatment
choice and adjusted for the same covariates mentioned above was fitted. Methotrexate was chosen as the
reference, since it is the first systemic choice after topical therapy * and with the largest sample size.
Estimating standardised survival curve to a common distribution of confounders allows correction for the
different distribution of baseline covariates between treatment cohorts. ** This is particularly important
when comparing between groups to ensure that the treatment cohorts are similar in their baseline
characteristics therefore the comparison is less biased. The proportional excess hazards assumption was
assessed by including treatment choice as a time-dependent effects and tested using the likelihood ratio
test by comparing two models with and without time dependent effects. To account for missing data, we
used multiple imputation (see supporting information). All tests weretwo-tailed, the level of statistical
significance pre-specified at 5% (p < 0.05) and estimates derived with 95% CIs. All statistical analyses
were performed using Stata version 17.0 (StataCorp).

Results
Baseline characteristics

A total of 5430 psoriasis patients were included in the analysis (Figure 1), of those 1023 (19%) were on
acitretin, 1401 (26%) ciclosporin, 347 (6%) FAEs and 2659 (49%) methotrexate at registration. Patients
on ciclosporin were younger [median-age years (IQR), 37 (29, 48)] compared with those on acitretin,
FAEs and methotrexate [median age years (IQR), 49 (39, 60), 44 (34, 53) and 44 (33, 54)], respectively.
A minority of patients on acitretin were women 268 (26%) compared with those on ciclosporin 688
(49%), FAEs 145 (42%) and methotrexate 1279 (48%). Patients on FAEs were less likely to be systemic
naive 70 (20%) compared with those on acitretin 482 (47%), ciclosporin 593 (42%) and methotrexate
1212/(46%) (Table 1).

Effectiveness

1. Achieving absolute PASI<2 and PASI<4
Median time to achieve aPASI<2 was shorter on ciclosporin [Median months (IQR) 5.5 (3.1, 8.9)]

compared with methotrexate 9.2 months (6.1, 15.4), acitretin 10.4 months (5.7, 16.5) and FAEs 11.9
months (5.8, 24.4). Likewise, median time to achieve aPASI<4 was shorter on ciclosporin [Median
months (IQR) 5.5 (3.1, 8.2)] compared with methotrexate 8.1 months (5.3, 13.3), acitretin 9.1 (4.8, 15.3)
and FAEs 9.0 months (5.5, 15.7) (Table 2). Median PASI, during the exposure period, was slightly lower
on ciclosporin and methotrexate compared with FAEs and acitretin [Median (IQR) 3.8 (1.2, 10.0) and 3.9
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(1.5,9.2) vs. 4.9 (1.6, 11.5) and 5.9 (2.4, 11.0), respectively]. The proportion of patients who achieved
aPASI<2 was lower on acitretin 118 (21%) compared with those on ciclosporin 233 (34%), FAEs 43
(30%) and methotrexate 372 (32%). Higher proportions of patients on all drugs achieved aPASI<4
compared with aPASI<2 [total (%) acitretin 224 (40), ciclosporin 354 (51), FAEs 69 (47) and
methotrexate 602 (52)] (Table 2).

2. Risk factors associated with treatment ineffectiveness
Results from the logistic model showed that prior treatment with non-biologic systemic therapies does not
influence outcomes to methotrexate, ciclosporin or FAEs. However, patients on acitretin.who had
received previous non-biologic systemic therapies were less likely to achieve effectiveness compared with
their acitretin naive counterparts [(aOR, (95% CI) 0.64 (0.42, 0.96)] (Table 3)..Male sex was associated
with reduced effectiveness in patients on methotrexate 0.58 (0.46, 0.74) but not with other therapies.
However, men on methotrexate presented with a significantly higher median PASI measured during
treatment exposure than women [Median (IQR) 5.0 (2.0, 10.8) vs. 3.0:(1.0, 7.4)]. The presence of
comorbidities and consumption of less than 14 units of alcohol per week were significantly associated
with reduced effectiveness in patients on ciclosporin [0.70(0.51, 0.97) and 0.70 (0.50, 0.98),
respectively]. Consumption of >14 units of alcohol.per week was not associated with ineffectiveness in
any of the four therapies (Table 3). Patients on'methotrexate with a high BMI 0.98 (0.96, 1.00), longer
disease duration on methotrexate [0.98:(0.97, 0.99)] and in those on acitretin0.99 (0.97, 1.00), higher
baseline PASI on acitretin, ciclosporin and methotrexate [0.96 (0.92, 1.00), 0.97 (0.94, 0.99) and 0.97
(0.95, 0.99), respectively] were significantly associated with not achieving aPASI<2. However, these
effect sizes were small; for example; aOR of baseline PASI could be interpreted as each additional
increase of one unit in baseline.PASI is associated with 4% and 3% decrease in the odds of achieving
aPASI<2 in patients on'acitretin, ciclosporin and methotrexate. Age, however, was significantly
associated with achieving aPASI<2 in patients on acitretin 1.02 (1.00, 1.03), FAEs 1.03 (1.00, 1.06) and
methotrexate 1.03 (1.02, 1.03). This means that each additional increase of one year in age is associated
with 2% and:3% increase in the odds of achieving effectiveness in patients on acitretin, FAEs and
methotrexate (Table 3).

3. Achieving absolute PASI<4
Higher proportions of patients on all drugs achieved aPASI<4 compared with aPASI<2 [total (%) acitretin
224 (40), ciclosporin 354 (51), FAEs 69 (47) and methotrexate 602 (52)] (Table 2). Results from the
logistic model of achieving aPASI<4 were compatible with those obtained using aPASI<2 (Table 4).

4. Sensitivity analysis
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Results from the stratified logistic models were similar to the main logistic model in direction and

magnitude (Tables S1 and S2, supporting information).

Persistence

Overall persistence showed a better survival for methotrexate compared with acitretin, ciclosporin-and
FAEs cohorts at 6 months [(Survival estimate (95% Cl), 66.5 (64.7, 68.3), 54.4 (51.8, 57.1), 55.1 (52.8,
57.6) and 55.1 (50.0, 61.0)] and at 12 months [46.1 (44.0, 48.3), 31.9 (29.4, 34.7), 30.0 (27.5, 32.4) and
35.0 (29.9, 40.9), respectively] (Table 2) (Figure 2). When stratifying persistence.into reasons of
discontinuation, acitretin had a lower persistence compared with ciclosporin, FAESs and methotrexate due
to ineffectiveness at 6 months [70.3 (67.3, 73.0), 82.9 (80.9, 85.0), 80.1 (75.3, 85.2)'and 79.6 (78.0, 81.3)]
and at 12 months [53.4 (50.2, 56.8), 67.6 (64.5, 70.7), 69.3 (63.0, 76.2) and 68.0 (65.9, 70.3),
respectively] (Table 2) (Figure 3). However, methotrexate sustained a better persistence due to the
occurrence of adverse events followed by acitretin, ciclosporin and FAES at 6 months [87.5 (86.2, 88.9),
84.1(81.9, 86.3), 79.8 (77.7, 82.0) and 72.8 (67.8, 78.2)] and 12 months [76.1 (74.0, 78.2), 72.1 (69.1,
75.3), 65.3 (62.3, 68.4) and 57.3 (51.1, 64.3), respectively].(Table 2) (Figure 4).

Discussion

This real-world study has shown that the effectiveness of acitretin, ciclosporin, FAEs and methotrexate
prescribed for moderate-to-severe psoriasis patients is generally low. Methotrexate had the best overall
persistence. However, when stratifying persistence by stopping reason, acitretin had the lowest
persistence associated with ineffectiveness while methotrexate sustained a better persistence
corresponding to the occurrence of adverse events. Furthermore, factors associated with reduced drug
effectiveness.included-male sex (methotrexate), co-morbidities and alcohol consumption (ciclosporin) and

prior experience to therapy (acitretin).
Effectiveness

We measured effectiveness at any time during treatment from 4 weeks after initiation until treatment
discontinuation using either aPASI<2 or aPASI<4 corresponding to PASI90 and PASI75, respectively. '
Direct comparison with previous studies is not necessarily appropriate due to different study designs,
definitions of effectiveness and timing. For example, the proportion of patients achieving aPASI<4 at any
time since methotrexate initiation was higher than the proportion of patients achieving PASI75 at week 16
of methotrexate initiation (52% vs. 35.5%) in the CHAMPION trial comparing between methotrexate,

adalimumab and placebo. ** Nevertheless, our finding of 32% patients on methotrexate achieving
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aPASI<2 was consistent with this trial *° and the 37% of patients achieving PASI75 at week 12 using the
real-world data of the Swiss Dermatology Network for Targeted Therapies (SDNTT) registry. * Our
finding of 21% of patients on acitretin achieving aPASI<2 was consistent with an Italian cohort study in
which 21.9% of patients on acitretin achieved PASI90. *°

Risk factors associated with treatment ineffectiveness

We showed that response to methotrexate was sex related as men were less likely.to achieve aPASI<2 or
aPASI<4 compared with women. This finding is consistent with results from the national psoriasis
registries of Germany (PsoBest) and SDNTT in which women showed a significantly better response to
acitretin, ciclosporin, FAEs and methotrexate compared with men at.months 3, 6 and 12 of treatment. *’
However, in our study sex difference in response to treatment was significant in the methotrexate cohort
only, this could be explained by the relatively smaller numbers in the.other cohorts. This sex-related
response could be explained by higher drug adherence and lower body weight in women (which could
result in higher dose per kilogram), or hormonal status. **A trend in sex differences was also seen in
response to biologics including adalimumab, etanercept and ustekinumab in which women were less
likely to achieve effectiveness (PASI 90) at'6'months following biologic initiation. *® Previous experience
to non-biologic systemic therapies, comorbidities and alcohol consumption of <14 units of alcohol per
week were not associated with achieving aPASI<2 or aPASI<4 in patients on acitretin, and ciclosporin.
However, alcohol consumption of >14 units per week was not associated with ineffectiveness in any of
the four agents. Perhaps this could be explained by the smaller size within this category compared with
those in the <14 units‘of'alcohol per week. Age, BMI and baseline PASI were also associated with

treatment ineffectiveness, yet the effect was very small.
Persistence

Our results.revealed that methotrexate had a better persistence associated with all reasons compared with
acitretin, ciclosporin and FAEs. This difference, however, attenuated when accounting for the presence of
adverse events. Interestingly, acitretin had the lowest persistence due to ineffectiveness. We showed that
our survival estimates at 1 year following acitretin, ciclosporin and methotrexate initiation were 32%,
30% and 46% due to all reasons, 53%, 68% and 68% due to ineffectiveness and 72%, 65% and 76% due
to adverse of events, respectively. This is consistent with findings from BIOBADADERM, a Spanish
biologics registry of moderate-to-severe psoriasis patients ' of 1 year survival in response to ciclosporin
and methotrexate due to all reasons 23% and 50%, ineffectiveness 68% and 80% and adverse of events

79% and 88%, respectively. Likewise, our results were consistent with survival estimates from a German
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cohort of plaque psoriasis patients which showed similar overall survival rates at 1 year for psoriasis
patients on acitretin and methotrexate 37% and 43% respectively but lower for ciclosporin 16% compared
with our results. 2° However, our survival estimates of all reasons at 1 year were slightly higher compared
with findings from a large French National Health Database of 73,168 patients with psoriasis for

ciclosporin (20%) and methotrexate (42%) but much higher for acitretin 15%. *

Clinical implications

We showed that real-world effectiveness and persistence of acitretin, ciclosporin, FAEs and methotrexate
are generally low, particularly when compared to the data from biologic therapies. > Previous results
from BADBIR reported high overall persistence for biologics ranging from 75%-88% at one year of
follow-up.”® With the widespread availability and reduced costs of biosimilars, the eligibility criteria for
initiation of biologics in the UK might be updated to enable these effective therapies to be used as an
alternative to conventional systemic drugs for psoriasis. This could lead to optimal outcomes in real-

world clinical practice.

Strengths and Limitations

Missing PASI records (Tables S3) could be explained by the additional care given to patients on
biologics, but not to those on hon-biologic systemic therapies, who were more likely to be seen in
specialist clinics where PASI measurements are more frequently requested. In addition the high cost of
biologics, compared-with non-biologic systemic therapies, may lead to more frequent PASI measurements
as a proxy of disease severity, to justify continuation. Therefore, a multiple imputation by chained
equations to-cortrect for this persistent issue was conducted. Results of patients’ characteristics at baseline
stratified by complete and missing primary outcome were similar (Table S4). Our data do not include
information on the route of administration of methotrexate (oral vs. subcutaneous); subsequently,

outcomes-data of all methotrexate-treated patients were pooled regardless of route of administration.
Conclusion

The effectiveness and persistence of acitretin, ciclosporin, FAEs and methotrexate were generally low.
Previous non-biologic systemic therapies, male sex, comorbidities and alcohol consumption were risk
factors associated with treatment ineffectiveness. Findings from this large real-world cohort provide
important information to aid clinicians and their patients when managing psoriasis with non-biologic

systemic therapies.

10
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What is already known about this topic

o Randomised clinical trials have shown relatively low efficacy for acitretin, ciclosporin, fumaric acid

esters (FAEs) and methotrexate for psoriasis.

What does this study add

e Usinga large scale real-world dataset, we confirmed previous findings of low effectiveness and
persistence of acitretin, ciclosporin, FAEs and methotrexate.

o | Methotrexate had better persistence compared with acitretin, ciclosporin, FAEs.

e Predictors of ineffectiveness were previous experience to standard non-biologic systemic therapies,

male sex, comorbidities and alcohol consumption.
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Figure Legends
Figure 1 STROBE diagram of exclusion of cases from BADBIR to derive the analytical cohort:

Figure 2 Adjusted standardised survival curves with 95% confidence intervals (Cl).for discontinuation

associated with all reasons.

Figure 3 Adjusted standardised survival curves with 95% confidence intervals (CI for discontinuation

associated with ineffectiveness.

Figure 4 Adjusted standardised survival curves with 95% confidence intervals (CI) for discontinuation

associated with the occurrence of adverse events.
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1  Table 1 Patients’ characteristics at baseline, stratified by non-biologic systemic therapies

Acitretin Ciclosporin FAEs Methotrexate
Total,n (%) 1023 (19) 1401 (26) 347 (6) 2659 (49)
Median age, years (IQR) 49 (39, 60) 37 (29, 48) 44 (34, 53) 44 (33, 54)
Female (n, %) 268 (26) 688 (49) 145 (42) 1279 (48)
Follow-up time, Median years (IQR) 2(1,4) 1(1,3) 2(1,4) 2(1,4)
Disease duration, Median years (IQR) 16 (8, 27) 15 (7, 23) 19 (11, 28) 16°(8, 27)
BMI, Median (IQR) 29 (26, 34) 29 (25, 33) 30 (26, 34) 29.(25, 34)
Baseline PASI, Median (IQR) 14 (11, 18) 15 (11, 20) 12 (10, 16) 14 (11, 18)
Baseline DLQI, Median (IQR) 15 (11, 20) 16 (12, 22) 14 (10, 20) 16 (12, 21)
Comorbidities, n (%) 606 (59) 637 (45) 220 (63) 1521 (57)
Ever smoked, n (%) 652 (69) 866 (66) 196 (62) 1644 (66)
Alcohol consumption <14 units per week, n (%) 412 (41) 653 (47) 149°(43) 1145 (43.3)
Alcohol consumption >14 units per week, n (%) 264 (26) 307 (22) 98 (28) 404 (15)
Psoriatic arthritis, n (%) 81 (8) 121 (9) 31(9) 246 (9)
Treatment history - Systemic naive, n (%) 482 (47) 593 (42) 70 (20) 1212 (46)
Patients who switch to biologic, n (%) 131 (13) 334 (24) 86 (25) 450 (17)

Abbreviation: IQR: Inter-quartile range; BMI: Body Mass Index; PASI: the Psoriasis Area and Severity Index; DLQI:

Dermatology life quality index.
2
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1  Table 2 Results of effectiveness and persistence

Acitretin Ciclosporin FAEs Methotrexate
Effectiveness
Available PASI records, n (%) 563 (55) 689 (49) 148 (43) 1166 (44)
aPASI<2, n (%) 118 (21) 233 (34) 43 (29) 372 (32)
Time to PASI<2, median months IQR)  10.4 (5.7,165)  55(3.1,8.9)  11.9(5.8, 24.4) 9.2 (6.1, 15.4)
aPASI<4, n (%) 224 (40) 354 (51) 69 (47) 602 (52)
Time to PASI<4, median months (IQR) 9.1 (4.8, 15.3) 5.5 (3.1,8.2) 9.0 (5.5, 15.7) 8.1 (5.3,13.3)
PASI, median (IQR) 5.9 (2.4,11.0)  3.8(1.2,10.0) 4.9 (1.6, 11.5) 3.9(1.5,9.2)
Persistence
Time to discontinuation, median (IQR) 5.5 (2.7, 10.5) 5.2(2.7,8.9) 4.4(1.8,9.2) 5.7 (2.4,12.0)

54.4 (51.8, 57.1)

55.1 (52.8, 57.6)

55.1(50.0, 61.0)

66.5 (64.7, 68.3)

70.3 (67.3, 73.0)

82.9 (80.9, 85.0)

80.1 (753, 85.2)

79.6 (78.0, 81.3)

84.1 (81.9, 86.3)

79.8 (77.7, 82.0)

72.8 (678, 78.2)

87.5 (86.2, 88.9)

6 months Overall survival
Ineffectiveness
Adverse events
12 months Overall survival

31.9 (29.4, 34.7)

30.0 (27.5,32.4)

35.0 (29.9, 40.9)

46.1(44.0, 48.3)

Ineffectiveness

53.4 (50.2, 56.8)

67.6.(64.5,70.7)

69.3 (63.0, 76.2)

68.0 (65.9, 70.3)

Adverse events

72.1(69.1, 75.3)

65.3.(62.3,68.4)

57.3 (51.1, 64.3)

76.1(74.0, 78.2)

Abbreviation: IQR: Inter-quartile range; aPASI: absolute PASI.
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1  Table 3 Overall adjusted odds ratio (aOR) with 95% confidence intervals (CI) using absolute PASI<2

Variable

Acitretin

Ciclosporin

FAEs

Methotrexate

Experienced systemic

0.64 (0.42, 0.96)

0.99 (0.73, 1.34)

0.72 (0.31, 1.66)

1.02 (0.81, 1.30)

Age at treatment initiation

1.02 (1.00, 1.03)

1.01 (1.00, 1.02)

1.03 (1.00, 1.06)

1.03 (1.02, 1.03)

Male-sex

1.06 (0.66, 1.70)

1.06 (0.79, 1.43)

1.02 (0.51, 2.08)

0.58 (0.46, 0.74)

Psoriatic arthritis

0.88 (0.35, 2.13)

0.90 (0.50, 1.62)

1.34 (0.41, 4.40)

1.02 (0.68, 1.55)

Comorbidities

0.71 (0.46, 1.10)

0.70 (0.51, 0.97)

0.70 (0.32, 1.54)

0.87 (0.68, 1.12)

Ever smoked

1.03 (0.66, 1.60)

1.25 (0.90, 1.73)

0.88 (0.41, 1.92)

1.04 (0:81, 1.33)

Alcohol consumption <14 units per week

0.66 (0.42, 1.04)

0.70 (0.50, 0.98)

0.78 (0.36, 1.67)

1.06(0.83, 1.35)

Alcohol consumption >14 units per week

0.61 (0.36, 1.04)

0.94 (0.63, 1.40)

0.47 (0.18, 1.24)

0.70.(0:48, 1.03)

BMI

0.99 (0.96, 1.03)

0.99 (0.97, 1.02)

1.00 (0.95, 1.05)

0.98 (0.96, 1.00)

Disease duration

0.99 (0.97, 1.00)

1.00 (0.99, 1.02)

1.01 (0.99, 1.04)

0.98 (0.97, 0.99)

Baseline PASI

0.96 (0.92, 1.00)

0.97 (0.94, 0.99)

1.00 (0.94, 1.06)

0.97 (0.95, 0.99)

Baseline DLQI

0.99 (0.96, 1.03)

1.00 (0.98, 1.02)

1.00 (0,94, 1.05)

0.99 (0.97, 1.01)

Abbreviation: BMI: Body Mass Index; PASI: The Psoriasis Area and Severity Index; DLQI: Dermatology life quality index; Bold
odds ratio and Cls: significant p value (<0.05). Model adjusted for i) binary variables (yes/no): previous non-biologic systemic
therapies (experienced systemic), sex, smoking, the presence of comorbidity including psoriatic arthritis;ii) categorical variables:
alcohol consumption (no alcohol, alcohol consumption <14 units per week and alcohol consumption >14 units per week); iii)
continuous variables: age at treatment initiation, disease duration calculated from treatment initiation date, body mass index (BMI),

PASI and DLQI.
2
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1  Table 4 Overall adjusted odds ratio (aOR) with 95% confidence intervals (CI) using absolute PASI<4

Variable

Acitretin

Ciclosporin

FAEs

Methotrexate

Experienced systemic

0.70 (0.51, 0.95)

0.80 (0.61, 1.04)

0.60 (0.30, 1.22)

1.14 (0.94, 1.40)

Age

1.01 (1.00, 1.02)

1.00 (0.99, 1.02)

1.04 (1.02, 1.07)

1.01 (1.01, 1.02)

Male-sex

0.97 (0.67, 1.40)

1.12 (0.87, 1.45)

1.31(0.71, 2.41)

0.66 (0.55, 0.80)

Psoriatic arthritis

1.04 (0.55, 1.96)

0.85 (0.51, 1.41)

1.04 (0.35, 3.09)

0.89 (0.63,1.25)

Comorbidities

0.73 (0.51, 1.03)

0.70 (0.53, 0.92)

0.62 (0.32, 1.19)

0.97 (0,79, 1.19)

Ever smoked

1.15 (0.81, 1.64)

1.26 (0.95, 1.66)

1.05 (0.58, 1.91)

1.02 (0.83,1.24)

Alcohol consumption <14 units per week

0.85 (0.60, 1.21)

0.71 (0.53, 0.95)

0.88 (0.46, 1.71)

0.91(0.75, 1.12)

Alcohol consumption >14 units per week

0.70 (0.46, 1.07)

0.88 (0.62, 1.24)

0.49 (0.22, 1.09)

0.90 (0.67, 1.19)

BMI

0.99 (0.96, 1.01)

0.99 (0.97, 1.01)

1.00 (0.96, 1.04)

0.98.(0.97, 1.00)

Disease duration

0.99 (0.98, 1.00)

1.01 (1.00, 1.02)

1.01 (0.99, 1.03)

0.99 (0.98, 1.00)

Baseline PASI

0.95 (0.93, 0.98)

0.97 (0.95, 0.99)

0.99 (0.92, 1.06)

0.98 (0.96, 0.99)

Baseline DLQI

0.99 (0.96, 1.02)

0.99 (0.97, 1.01)

0.98 (0.94, 1.02)

0.99 (0.98, 1.01)

Abbreviation: BMI: Body Mass Index; PASI: The Psoriasis Area and Severity Index; DLQI: Dermatology life quality index; Bold
odds ratio and Cls: significant p value (<0.05). Model adjusted for i) binary variables (yes/no): previous non-biologic systemic
therapies (experienced systemic), sex, smoking, the presence of comorbidity including psoriatic arthritis; i) categorical variables:
alcohol consumption (no alcohol, alcohol consumption <14 units per week and alcohol consumption >14 units per week); iii)
continuous variables: age at treatment initiation, disease duration calculated from treatment initiation date, body mass index (BMI),

PASI and DLQI
2

3

19

€20z frenige4 zo uo 3senb Aq 91 +2/69/700Pel/PA/c601 0L /10p/al01e-80ueApPE/Plq/WOo0 dNo-olWepede//:sdiy woiy papeojumoq



1  Figure 1 STROBE diagram of exclusion of cases from BADBIR to derive the analytical cohort

2
3 Index registration of patients with moderate-severe
psoriasis in BADBIR December 2007 to
December 2021
N=20,025

A 4

Records excluded due to
the use-of biologics at
registration

N=14.117

Systemic non-biologic cohort and
on first systemic course

N=5908

\ 4
Completed at least 1 follow-up

N=5569

Records excluded

N=339

Records excluded

N=139

A
Analytical cohort: acitretin,
ciclosporin, FAE or methotrexate

N=5430
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