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ABSTRACT

ARTICLE HISTORY

Aims: To evaluate the cost-effectiveness of bimekizumab, an inhibitor of IL-17F and IL-17A, against
biologic and targeted synthetic disease-modifying antirheumatic drugs (DMARD) for psoriatic arthritis
(PsA) from the Swedish healthcare system perspective.

Materials and methods: A Markov model was developed to simulate the clinical pathway of biologic
[b] DMARD-naive or tumor necrosis factor inhibitor experienced [TNFi-exp] PsA patients over a lifetime
horizon. Treatment response was incorporated as achievement of the American College of
Rheumatology 50% (ACR50) and Psoriasis Area and Severity Index 75% (PASI75) response, and
changes in the Health Assessment Questionnaire-Disability Index (HAQ-DI) score. The efficacy of bime-
kizumab was obtained from the BE OPTIMAL (bDMARD-naive) and BE COMPLETE (TNFi-experienced)
trials while a network meta-analysis (NMA) informed the efficacy of the comparators. Resource use
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and drug costs were obtained from published studies and databases of drug retail prices in Sweden.
A willingness-to-pay threshold of €50,000 per quality-adjusted life year (QALY) was applied.

Results: In bDMARD-naive patients, bimekizumab achieved greater QALYs (14.08) than with all compa-
rators except infliximab (14.22), dominated guselkumab every 4 and 8 weeks, ixekizumab, secukinumab
300 mg, ustekinumab 45mg and 90 mg, and was cost-effective against risankizumab, tofacitinib, upa-
dacitinib and TNFis, except adalimumab biosimilar. In TNFi-experienced patients, bimekizumab led to
greater QALYs (13.56) than all comparators except certolizumab pegol (13.84), and dominated ixekizu-
mab and secukinumab 300mg while being cost-effective against all other IL-17A-, IL-23- and JAK
inhibitors.

Limitations: An NMA informed the comparative effectiveness estimates. Given gaps in evidence of dis-
ease management and indirect costs specific to HAQ-DI scores, and sequential clinical trial evidence in
PsA, non-PsA cost data from similar joint conditions were used, and one line of active treatment fol-
lowed by best supportive care was assumed.

Conclusions: Bimekizumab was cost-effective against most available treatments for PsA in Sweden,
irrespective of prior TNFi exposure

JEL CLASSIFICATION
CODES
111; 11; 1; 110; J18; J1; J; J19

1. Introduction treated, PsA can lead to long-term deterioration and damage
to joints, poor quality of life, and decreased social participa-
tion and emotional well-being®™"". The disease commonly
affects working-age patients, and, therefore, PsA also
presents a considerable burden on productivity'?. Despite
the number of available pharmacological treatments such as
nonsteroidal anti-inflammatory drugs, corticosteroids, con-
ventional synthetic disease-modifying antirheumatic drugs
(csDMARDs) (i.e. methotrexate, sulfasalazine, and lefluno-
mide), biologic DMARDs (bDMARD) (i.e. tumor necrosis
factor inhibitors [TNFi], interleukin [IL] 12/23, IL-23, IL-17A
inhibitors, and cytotoxic T lymphocyte antigen 4-immuno-
globulin [Ig]), or targeted synthetic DMARDs (tsDMARD) (i.e.

Psoriatic arthritis (PsA) is a chronic, inflammatory arthropathy
characterized by arthritis, enthesitis, and dactylitis'. The
majority of patients with PsA have psoriasis (PSO) at diagno-
sis, and up to 30% of patients with PSO are expected to pro-
gress to concomitant PsA. In Sweden, an estimated 0.34%
(24,980 individuals) of the adult population live with PsA®*,
The estimated incidence of PsA is 1.69 cases per 100 patient-
years among subjects with PSO (approximately 422 patients
each year)®.

The complexity and heterogeneous presentation of PsA
make it a complicated condition to treat. If not appropriately
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phosphodiesterase-4 inhibitor, and Janus kinase inhibitors
[JAKi]), many patients fail to achieve long-term remission, do
not respond, or experience side effects leading to the discon-
tinuation of treatment. Although ¢sDMARDs are typically the
first-line DMARD treatment in PsA, they do not always pre-
vent long-term joint damage or provide lasting remission'>.

The clinical burden experienced by subjects often requires
specialized care and multiple courses of treatment, translat-
ing into a considerable economic burden on healthcare sys-
tems. A previous cost-of-illness study in Sweden estimated
that PsA was associated with a 97% higher mean annual
societal cost per patient compared with patients with PSO
without PsA; productivity losses and the cost of biologics
were the main drivers of these higher costs'.

The treatment landscape for PsA continues to evolve, and
this constitutes a therapeutic advance in the clinical care of
patients. However, it also represents a challenge to clinical
decision-making due to the need for evidence regarding the
comparative effectiveness of these treatments and, in some
cases, their economic implications'. Current clinical practice
guidelines in Sweden recommend initiating treatment with
bDMARDs or tsDMARDs for patients with active disease des-
pite three months of treatment with csDMARDs, and consid-
ering bDMARDs or tsDMARDs as a first-line treatment for
patients with highly active disease at presentation'®. In case
of insufficient response to c¢sDMARDs, TNFis are recom-
mended as second-line treatment, and for patients where a
response is still not achieved, switching to another TNFi, IL-
17Ai, or JAKi is recommended'®. EULAR guidelines specifically
recommend IL-17 inhibitors in cases where there is periph-
eral arthritis or axial disease with relevant skin involvement
and in cases of unequivocal enthesitis'”.

Bimekizumab is a novel, humanised monoclonal IgG1 anti-
body that selectively inhibits IL-17F in addition to IL-17A.
The inhibition of both IL-17F and IL-17A has been reported
to provide a greater reduction of inflammation compared to
the single inhibition of IL-17A based on in vitro studies'®,
In the BE OPTIMAL (NCT03895203) and BE COMPLETE
(NCT03896581) phase Il trials, bimekizumab demonstrated
significant improvements in efficacy outcomes compared
with placebo in adults with PsA who were bDMARD-naive or
had a prior inadequate response or lack of tolerability to
TNFi, respectively. Bimekizumab was well tolerated, with a
safety profile consistent with prior studies and no unex-
pected safety findings?*3. Due to the favourable relation-
ship between the risks and benefits associated with
bimekizumab, marketing authorization has been granted for
its use as a treatment strategy for active psoriatic arthritis in
the European Union®*%,

A network meta-analysis (NMA) of randomized controlled
trials in PsA which evaluated the comparative efficacy and
safety of bimekizumab vs. other b/tsDMARDs in biologic-
naive and -experienced patients, found that bimekizumab
ranked highly on the achievement of response in joint, skin,
and minimal disease activity outcomes against a variety of
treatments (comprising 21 studies in biologic-naive and 16 in
TNFi-experienced patients)®®. The methods and results were
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similar to a recent NMA of guselkumab against other
comparators?’.

No published cost-effectiveness analyses have assessed
the economic value of bimekizumab or other therapies for
PsA in Sweden to date. This study aimed to evaluate the
cost-effectiveness of bimekizumab in bDMARD-naive and
-TNFi-experienced patients against previously reimbursed
therapies for PsA in Sweden.

2. Methods
2.1. Analytical framework

A cost-utility analysis was conducted using a state-transition
cohort model to estimate the expected lifetime costs and
health benefits of bimekizumab and a set of comparator
treatments from the perspective of the Swedish healthcare
system. Health benefits were expressed as quality-adjusted
life years (QALY). Costs were estimated in Swedish krona
(SEK; cost year 2022 and converted to Euros (€) using a 2022
exchange rate of 10.6 SEK = €128, Inflation adjustments were
conducted when relevant using customer price index data
based on recommended methods®. Costs and QALYs were
discounted at 3.0% per year in line with guidelines for con-
ducting economic evaluations in Sweden from The Dental
and Pharmaceutical Benefits Agency®°. A willingness-to-pay
threshold (WTP) of 500,000 SEK (approximately €50,000) per
incremental QALY was applied to determine the cost-effect-
iveness of bimekizumab, such that for any comparison yield-
ing an ICER of less than 500,000 SEK it would be considered
cost-effective, whereas comparisons with ICERs greater than
500,000 SEK it would be considered not cost-effective®®?'.
This threshold is commonly referred to as the reference
threshold for conditions of moderate severity level in
Sweden, and a similar threshold has been used in previous
cost-effectiveness analyses of therapies in inflammatory dis-
eases>%3?, Scenario-, deterministic- and probabilistic sensitiv-
ity analyses were conducted to estimate the uncertainty
around the incremental cost-effectiveness ratio (ICER) and its
sensitivity to key parameters or structural model assump-
tions. The analyses were conducted and reported according
to best-practice guidelines for reporting economic evalua-
tions from The Professional Society for Health Economics and
Outcomes Research and the Consolidated Health Economic
Evaluation Reporting Standards®*>*. The clinical studies that
informed the efficacy of bimekizumab were conducted in
accordance with the Declaration of Helsinki and the
International Conference on Harmonisation Guidance for
Good Clinical Practice, with ethical approval from the institu-
tional review boards of the included participating sites?*2'.

2.2. Target population

The economic evaluation modelled adults with symptomatic
PsA with or without concomitant PSO who had not
responded adequately to prior treatment with csDMARDs.
This population was divided into two subpopulations based
on previous exposure to biologic treatments: (1) b/tsDMARD-
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naive and (2) TNFi-experienced. The baseline characteristics
of the modelled populations were obtained from the
observed characteristics of patients in the BE OPTIMAL and
BE COMPLETE clinical trials?>?'. The severity of concomitant
PSO was incorporated for each population based on
observed baseline Psoriasis Area Severity Index (PASI) scores
from the same trials (Table 1).

2.3. Intervention and comparators

Bimekizumab was compared with previously reimbursed
TNFis (adalimumab original and biosimilar, certolizumab
pegol, etanercept original and biosimilar, infliximab original
and biosimilar, and golimumab), IL-17Ais (ixekizumab, secuki-
numab 150mg and 300mg), IL-23is (guselkumab 100mg
Q8W and Q4W, risankizumab), IL-12/23i (ustekinumab 45 mg
and 90mg), JAKis (upadacitinib and tofacitinib), abatacept,
and c¢sDMARDs. Only treatments with available relative effi-
cacy estimates in each subpopulation could be included as
comparators in the analyses. For the purpose of the analyses
and to avoid assumptions about later-line therapy use and
effectiveness under data scarcity, patients were assumed to
receive one line of active therapy followed by best support-
ive care. Patients were assumed to receive concomitant
csDMARDs alongside the active treatments and to stop
active treatment (go back to csDMARDs only) after discon-
tinuation or lack of response®> (Supplementary material 1).
The dosing regimens for the treatments were obtained from
their respective marketing authorization in Sweden®®
(Supplementary Material 2).

2.4. Model structure

A state-transition cohort model was developed to simulate
the clinical pathway of PsA based on the York modelling
framework, a widely used model structure in economic eval-
uations of treatments in PsA (Figure 1)*’. This model struc-
ture was considered appropriate due to its ability to recreate
the chronic nature of PsA and incorporate the effect of

Table 1. Baseline characteristics of the modelled PsA patient populations.
Characteristics® b/tsDMARD-naive™ TNFi-experienced”’

N 852 400
Age, mean 48.7 50.5
Sex, female (%) 53.2 525
Weight in kg, mean 84.6 85.9
PSO frequencyb, (%)

PASI <8 81.9 70.8

PASI 8-12 8.1 12.8

PASI >12 10.0 16.4
Baseline PASI, mean

PASI <8 2.6 3.2

PASI 8-12 9.8 9.7

PASI >12 16.5 20.5
Baseline HAQ-DI score, mean 0.85 0.99

Baseline characteristics were retrieved from the BE OPTIMAL and BE
COMPLETE trials®®?".

BThe PSO severity groups were modelled simultaneously as part of each sub-
population in the model. b/tsDMARD: biologic or targeted synthetic disease-
modifying antirheumatic drug; HAQ-DI: Health Assessment Questionnaire
Disability Index; PASI: Psoriasis Area Severity Index; PsA: psoriatic arthritis;
PSO: psoriasis; TNFi: tumor necrosis factor inhibitor.

therapies on both skin and joint symptoms®’. A hypothetical
cohort of patients was modelled over a lifetime horizon (i.e.
50years) in two periods. The short-term induction phase
spanned the initiation of treatment with any of the evaluated
therapies until the first assessment of improvement in both
joint and skin symptoms. In the long-term maintenance
phase, patients achieving response continued their initial
treatment until subsequent discontinuation due to loss of
efficacy and/or adverse events. Patients were assumed to
stay on treatment during the induction period. Patients who
did not respond after three months of induction treatment
with any of the evaluated therapies or discontinuing (e.g.
due to a safety event or loss of efficacy) switched back to
csDMARDs. No initial treatment response assessment was
made for this last line of treatment. The model used different
cycle lengths for the initial response period and long-term
follow-up. The first cycle is from induction to the end of
maximum response on physical function (See Efficacy section
for further details) in the initial response period (four weeks);
the second cycle to the end of the initial response period
(13 weeks); the third cycle from the end of the initial
response period to the end of week 39 and the fourth cycle
from the end of week 39 to week 52. After the end of the
first year, a one-year cycle length was used. At any time in
the model, patients could die. Mortality due to PsA was
incorporated into the model by adjusting general population
mortality estimates in Sweden with a PsA-specific mortality
rate ratio of 1.05°%,

2.5. Model inputs

2.5.1. Efficacy

The effect of treatment was incorporated in the model as
improvement in joint or skin symptoms and physical func-
tion. Response was assessed at the end of induction against
the American College of Rheumatology 50% (ACR50) and
Psoriasis Area and Severity Index 75% (PASI75) response cri-
teria>>*°. For responders, physical function and skin symp-
toms were modelled as a change in the Health Assessment
Questionnaire-Disability Index (HAQ-DI) score and PASI score,
respectively (Table 2). A systematic literature review and
NMA of relevant clinical trials were used to obtain relative
effect estimates of clinical response for bimekizumab and
comparators®®. A lack of efficacy data in TNFi-experienced
patients for adalimumab, etanercept, golimumab, infliximab,
and guselkumab every four weeks hindered inclusion in the
analyses of this population. Furthermore, apremilast could
not be included in either the bDMARD-naive or the TNFi-
experienced populations for the same reason (Table 2).
Treatment discontinuation probability was derived from a
previous drug-survival study by Egeberg et al. and was
assumed equal for all treatments at 26% per annum®*'. The
overall estimate of the median time to treatment discontinu-
ation from the study was converted to an annual probability
of discontinuation. An exponential distribution was assumed,
and a weighted average using the frequency of patients in
each treatment strategy was obtained. This discontinuation
parameter was obtained from the overall sample of patients
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Figure 1. Markov model structure diagram. Abbreviations: ACR, American College of Rheumatology; PASI, Psoriasis Area and Severity Index.

with PsA in the study that included both bDMARD-naive and
b/tsDMARD-experienced patients.

2.5.2. HAQ-DI and PASI trajectories

Patients achieving both an ACR50 and PASI75 response at
the end of the induction period were assumed to stay on
treatment and to experience a reduction in their baseline
HAQ-DI and PASI scores at that point (Figure 1). The magni-
tude of HAQ-DI change for ACR50 responders was estimated
from patient-level data in the BE OPTIMAL and BE COMPLETE
trials for the two patient populations, based on changes
observed in patients on bimekizumab (assumed to apply to
all comparators), adalimumab (applied to adalimumab only)
and placebo (applied to csDMARD-treatment only)*®?'. HAQ-
DI change was divided into three phases: induction, end of
induction to week 36, and change after week 36%>*2 The
induction HAQ-DI change was assumed to be achieved by
week 4 of treatment, as observed in the BE OPTIMAL and BE
COMPLETE trials of bimekizumab and the DISCOVER | and I
of guselkumab®®?'*3%*  For b/tsDMARD-naive patients,
induction to week 36 HAQ-DI change was applied as the
change over the same period in these clinical trials, and
HAQ-DI change after week 36 was retrieved from trial data
up to week 52 and assumed to continue at the same level
for patients continuing on treatment. For TNFi-experienced
patients, HAQ-DI was assumed to remain stable after induc-
tion while on treatment due to the absence of treatment-
specific data after week 16 in BE COMPLETE. PASI scores
were estimated from baseline PASI scores for patients in BE
COMPLETE and BE OPTIMAL and adjusted for responders
based on the proportion of patients achieving a given
response level taken from the NMA (PASI50, PASI75, and
PASI90). After induction, PASI scores were assumed to remain
stable while on treatment at their new level; after stopping

active treatment, HAQ-DI and PASI scores returned to their
initial levels specific to each subpopulation to align with pre-
vious cost-effectiveness analyses in PsA*>™,

2.5.3. Utilities

Utility values were estimated as a function of HAQ-DI and
PASI scores. To estimate this relationship, EQ-5D-5L data
from the BE OPTIMAL and BE COMPLETE trials were mapped
to utilities using the Swedish value set?®?'*® Repeated-
measures general estimating equation regression models
were fitted to assess the relationship between the HAQ-DI,
PASI, sex of patients, and their utility estimates. One model
was fitted for each subpopulation (See Supplementary mater-
ial 3 for further details).

2.5.4. Costs and healthcare resource use

The following cost categories were considered in the base-
case analyses: medications, management, and drug adminis-
tration (i.e. intravenous or subcutaneous injection by a
nurse)*®>°, Indirect costs and monitoring costs are included
in separate scenario analyses. Disease management costs
were incorporated as a function of HAQ-DI and PASI scores.
The average annual costs of treating PsA (i.e. visits to pri-
mary, specialty, and inpatient care) in a sample of patients
in Sweden reported by Lofvendahl et al. were used'. In a
scenario analysis, indirect costs due to losses in productivity
(i.e. sick leave and disability pension valued based on the
human capital approach) from the same study were
included™. The frequency distribution of costs due to med-
ical resource utilization for different HAQ-DI categories
reported in a Swedish cost-of-illness study in patients with
rheumatoid arthritis was used to obtain estimates of disease
management and indirect costs by HAQ-DI severity'**'. The
distribution of costs in rheumatoid arthritis was considered
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Table 2. Clinical parameters used in the model.

Probability of ACR50 response

Probability of PASI50 response

Probability of PASI75 response  Probability of PASI90 response

b/tsDMARD- TNFi- b/tsDMARD- TNFi- b/tsDMARD- TNFi- b/tsDMARD- TNFi-
naive experienced naive experienced naive experienced naive experienced

Treatment (%) (%) (%) (%) (%) (%) (%) (%)
Proportion of patients achieving joint and skin symptoms response
Bimekizumab 42 46 86 84 72 74 55 61
Adalimumab? 38 NA 67 NA 48 NA 30 NA
Adalimumab 38 NA 67 NA 48 NA 30 NA

biosimilar®
Abatacept 21 11 33 27 17 17 8 9
Certolizumab pegol 38 71 60 83 40 73 24 59
Etanercep® 57 NA 41 NA 24 NA 12 NA
Etanercept biosimilar® 57 NA 41 NA 24 NA 12 NA
Golimumab® 48 NA 63 NA 44 NA 27 NA
Guselkumab 100 mg 25 NA 89 87 77 79 61 66

Q4w?
Guselkumab 29 25 87 80 73 69 56 54

100 mg Q8W
Infliximab® 56 NA 82 NA 67 NA 49 NA
Infliximab biosimilar® 56 NA 82 NA 67 NA 49 NA
Ixekizumab 34 39 88 72 74 59 57 45
Risankizumab 25 25 80 74 63 62 45 47
Secukinumab 150 mg 40 21 76 60 59 46 40 32
Secukinumab 300 mg 38 30 81 77 65 66 47 51
Ustekinumab 45 mg 25 18 75 89 57 81 39 70
Ustekinumab 90 mg 29 19 79 91 62 84 44 73
Tofacitinib 29 17 63 30 44 20 27 "
Upadacitinib 40 41 73 58 55 45 36 31
¢sDMARDs 9 7 21 21 10 13 4 6
Change in HAQ-DI scores
Treatment ACR50 responders week 16 ACR50 non-responders week 16  ACR50 responders week 36 Long-term follow-up period
Bimekizumab® —0.440 —0.567 —0.110 —0.225 —0.037 0.000 0.001 0.000
Adalimumab —0.584 —0.566 —0.099 —0.225 —0.032 0.000 —0.004 0.000
c¢sDMARDs —0.500 —0.472 —0.042 —0.046 —0.076 0.000 0.018 0.000
EQ-5D utility estimations®

Coefficient Coefficient
(naive) (experienced)

Intercept 2.537 2.361
HAQ-DI coefficient —0.876 —0.821
PASI coefficient —0.027 —-0.03
HAQ-DI*PASI 0.013 0.017

coefficient
Sex coefficient -0.164 —0.095

(female vs. male)

“No ACR50 and/or PASI efficacy data was available for TNFi-experienced patients.

PThe changes in HAQ-DI scores observed for bimekizumab in the BE OPTIMAL and BE COMPLETE trials were assumed for all the other evaluated therapies.

See supplementary material 3 for a description of the utility analyses.
Source of efficacy parameters:*.

Source of utility and changes in HAQ-scores:2**".

ACR: American College of Rheumatology; b/tsDMARD: biologic or targeted synthetic disease-modifying antirheumatic drug; csDMARD, conventional synthetic dis-
ease-modifying antirheumatic drug; EQ-5D, European Quality of Life 5 Dimensions; HAQ-DI: Health Assessment Questionnaire-Disability Index; NA: not available;
PASI: Psoriasis Area Severity Index; Q4W: every four weeks; Q8W: every eight weeks; TNFi: tumor necrosis factor inhibitor.

an acceptable proxy for the distribution of costs in PsA in
the absence of PsA-specific data. Costs related to the man-
agement of skin symptoms in patients with PSO were
included based on a previous retrospective cost-of-illness
study in Sweden by Ekelund et al. for different categories of
PASI scores®?. In this study, approximately 25% of the study
sample had concomitant PsA with PSO. Total costs per
HAQ-DI and PASI categories were incorporated in each
cycle in the model based on the HAQ-DI and PASI score tra-
jectories over time. In another scenario, the costs of medical
resource use related to disease monitoring were incorpo-
rated by multiplying the individual cost of these services by
their expected administration frequency from: (1) treatment
initiation to three months, (2) four to six months, and (3)
after six months®>.

Drug prices were based on pharmacy retail or procured
prices in Sweden in December of 2022, and acquisition costs
per cycle were calculated by multiplying pack prices by the
doses and frequency of administrations according to the
manufacturers’ labels*>*°, Two dosing schedules of secukinu-
mab (150mg and 300mg), guselkumab (100mg Q4W and
Q8W), and ustekinumab (45 mg and 90 mg) were considered
as separate comparators in the model when required efficacy
data was reported. The frequency of concomitant methotrex-
ate administration was incorporated into the model based
on input from clinicians in Sweden and to reflect marketing
authorizations. The costs of subcutaneous drug administra-
tion included a one-time visit to a health care center
for an initial injection administration by a nurse. It was
assumed that patients would self-administer the treatments
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at home after this initial visit (See Supplementary material 2)
(Table 3).

2.6. Model validation

Methodological experts from the York Health Economics
Consortium evaluated the model’s internal validity (compar-
ability with other models), face validity (representativeness of
clinical practice), and cross-validity (accuracy and consistency
according to specification) (see Supplementary material 7).
The model was considered robust and consistent with previ-
ous health technology appraisals of therapies for PsA.
Extensive quality controls (i.e. extreme values and formula
auditing) were also conducted to ensure the consistency of
the obtained estimates.

2.7. Sensitivity analyses

Probabilistic sensitivity analyses were performed by running
400 Monte Carlo simulations in each pairwise comparison to
account for parameter uncertainty. Scenario- and determinis-
tic sensitivity analyses for the base case analysis of

Table 3. Cost inputs of the included treatment strategies.
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bimekizumab vs. ixekizumab were conducted to evaluate the
potential effect of modifying structural assumptions in the
model in the ICER estimates. These separate scenarios
included assuming a 10-year time horizon; standardized mor-
tality ratio of 1.20; requiring only ACR50 continuation (with-
out PASI); 20% or 30% annual discontinuation probability;
HAQ-DI scores returning to natural history levels post discon-
tinuation; utility estimated based on data from BE OPTIMAL
and BE COMPLETE (i.e. unadjusted utility estimates, summar-
ized by health state and timepoint); disease management
costs without variation by HAQ-DI scores; monitoring costs
included; indirect costs included; different frequencies of PSO
severity; frequency of patients per sex of the simulated pop-
ulations modified; and treatments compared as part of a lon-
ger treatment sequence (see Supplementary material 4).

3. Results
3.1. Base-case analyses

The base-case results are shown in Table 4. In bDMARD-naive
PsA, infliximab treatment provided the greatest lifetime

Treatment Cost (€) per pack Units per pack Cost (€) first year Source
Drug acquisition costs
Bimekizumab 1,801.5 2 11,750 49,50
Adalimumab 1,709.3 6 7,433
Adalimumab biosimilar 358.2 6 1,558
Abatacept 878.8 4 11,464
Certolizumab pegol 869.2 2 12,850
Etanercept 714.6 4 9,322
Etanercept biosimilar 555.1 12 2,414
Golimumab 976.8 1 11,722
Guselkumab 100 mg Q4W 1,943.1 1 15,335
Guselkumab 100 mg Q8W 1,943.1 1 15,335
Infliximab® 437.2 3 5,441
Infliximab biosimilar® 158.5 3 1,967
Ixekizumab 968.1 1 14,325
Risankizumab 2,891.3 1 15,211
Secukinumab 150 mg 1,098.3 2 8,786
Secukinumab 300 mg 1,098.3 1 17,572
Ustekinumab 45 mg 3,154.5 1 16,596
Ustekinumab 90 mg 3,155.9 1 6,604
Tofacitinb 2,572.7 180 10,441
Upadacitinib 2,538.3 98 9,460
Methotrexate tablet 9.8 1 31
Leflunomide 38.1 1 144
Methotrexate injection 50.8 4 662
Disease management costs: HAQ-DI related (annual)
HAQ category Mean cost (€) SD 14
HAQ score: 0 2,485 248
HAQ score: 0-0.5 2,769 277
HAQ score: 0.5-1.0 3,763 376
HAQ score: 1.0-1.5 4,473 447
HAQ score: 1.5-2.0 5,822 582
HAQ score: 2.0-2.5 7,880 788
HAQ score: 2.5-3 14,270 1,427
PASI subgroup-related costs (per 3 months)
PASI category Mean cost (€) SD 52
PASI <8 842 842
PASI 8-12 908 91
PASI >12 1,130 113

?Costs of infliximab were obtained from the pricelist of procured pharmaceuticals in the Regions Stockholm and Gotland.
Costs for the other medications were obtained from the price and decision database of the Dental and Pharmaceutical

Benefits Agency (TLV).

HAQ: Health Assessment Questionnaire; PASI: Psoriasis Area Severity Index; Q4W: every four weeks; Q8W: every eight weeks;

SD: standard deviation.
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Table 4. Base-case results over a lifetime horizon.

Total costs Total Incremental Costs Incremental QALYs ICER
Outcome (€) QALYs (bimekizumab vs ... )(€) (bimekizumab vs ...) (bimekizumab vs ... )(€)*
b/tsDMARD-naive
Bimekizumab 381,460 14.08
Adalimumab 373,649 1391 7,811 0.17 45,027
Adalimumab biosimilar 366,974 13.91 14,486 0.17 83,503
Abatacept 373,404 13.58 8,057 0.51 15,926
Certolizumab pegol 378,799 13.84 2,661 0.25 10,832
Etanercept 374,868 13.79 6,592 0.29 22,491
Etanercept biosimilar 368,278 13.79 13,182 0.29 44,975
Golimumab 379,450 13.95 2,010 0.14 14,577
Guselkumab 100 mg Q4W 390,754 13.83 —9,294 0.25 Dominant
Guselkumab 100 mg Q8W 382,221 13.90 —761 0.18 Dominant
Infliximab 379,609 14.22 1,852 -0.13 Dominated
Infliximab biosimilar 374,070 14.22 7,390 -0.13 Dominated
Ixekizumab 382,704 13.99 —1,244 0.10 Dominant
Risankizumab 380,853 13.83 607 0.26 2,374
Secukinumab 150 mg 375,429 13.99 6,031 0.10 60,652
Secukinumab 300 mg 386,367 14.00 —4,907 0.09 Dominant
Ustekinumab 45 mg 381,847 13.81 —387 0.28 Dominant
Ustekinumab 90 mg 383,172 13.87 1,711 0.21 Dominant
Tofacitinib 375,533 13.79 5,927 0.30 20,047
Upadacitinib 376,619 13.96 4,841 0.12 38,772
c¢sDMARDs 364,521 13.50 16,940 0.58 29,014
TNFi-experienced
Bimekizumab 369,714 13.56
Abatacept 359,685 12.95 10,029 0.61 16,459
Guselkumab 100 mg Q8W 368,371 13.25 1,343 0.30 4,433
Certolizumab pegol 375,076 13.84 —5,361 -0.28 18,886
Ixekizumab 369,775 13.39 —61 0.17 Dominant
Risankizumab 368,006 13.24 1,708 0.32 5,405
Secukinumab 150 mg 360,923 13.14 8,791 0.42 20,974
Secukinumab 300 mg 371,813 13.32 —2,099 0.24 Dominant
Ustekinumab 45 mg 367,307 13.14 2,407 0.42 5,730
Ustekinumab 90 mg 367,646 13.15 2,068 0.40 5,127
Tofacitinib 359,835 13.00 9,879 0.56 17,593
Upadacitinib 363,170 13.31 6,544 0.24 26,720
¢sDMARDs 352,859 12.89 16,855 0.66 25,370

“Bimekizumab was considered a “dominant” intervention if was associated with cost savings (i.e. negative incremental costs) and QALY gains relative to a com-
parator. It was considered dominated if was associated with higher costs and lower QALYs.

b/tsDMARD, biologic or targeted synthetic disease-modifying antirheumatic drug; csDMARD, conventional synthetic disease-modifying antirheumatic drug; ICER,
incremental cost-effectiveness ratio; QALY, quality-adjusted life year; Q4W, every four weeks, Q8W, every eight weeks; TNFi, tumor necrosis factor inhibitor.

QALYs (14.22) followed by bimekizumab (14.08).
Bimekizumab dominated (i.e. was more effective and pro-
duced lower costs against) guselkumab Q4W and Q8W, secu-
kinumab 300 mg, ixekizumab, and ustekinumab 45mg and
90mg while being cost-effective (i.e. more effective, with
each additional QALY gained incurring fewer than €50,000
additional costs) against risankizumab, tofacitinib, upadaciti-
nib, and TNFis, except adalimumab biosimilar. For TNFi-expe-
rienced patients with PsA, certolizumab pegol provided the
greatest lifetime QALYs (13.84), followed by bimekizumab
QALYs (13.56). Bimekizumab dominated ixekizumab and
secukinumab 300 mg while being cost-effective against all
other comparators (including IL-17A-, IL-23- and JAK inhibi-
tors). Disaggregated base-case lifetime cost estimates are
reported in Supplementary material 5 and illustrate that
although drug costs varied across compared treatments, the
majority of the costs in the model were associated with dis-
ease management and varied less between treatments.
Patients gained between 13.5 (csDMARDs) and 14.22 (inflixi-
mab) QALYs across the lifetime horizon of the model. The
majority of QALYs were experienced in later treatment lines,
since between induction efficacy and long-term discontinu-
ation, patients spent between 0.71 (tofacitinib) and 1.5

(infliximab) years on first line treatment before transitioning
to best supportive care.

3.2. Sensitivity analyses

The results of the scenario analyses in a pairwise comparison
of bimekizumab vs. ixekizumab are shown in Table 5 and
Supplementary material 6. Bimekizumab continued to domin-
ate ixekizumab in all scenarios in bDMARD naive patients
indicating the robustness of the conclusions to uncertainty
around structural and evidence assumptions. In TNFi-experi-
enced patients, bimekizumab remained cost-effective or
dominant in all scenarios. The inclusion of indirect costs and
assuming only ACR50 as the response criterion at the end of
the induction period were associated with increases in cost
savings compared to the base-case estimates. The highest
increase in ICER was observed in a scenario assuming disease
management costs not varying by HAQ-DI scores, where
bimekizumab remained cost-effective against ixekizumab
with an ICER of €10,456. Incremental net benefit estimates,
including confidence intervals based on probabilistic sensitiv-
ity analysis, are shown in Supplementary material 6.
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Table 5. Results of scenario analysis (pairwise comparison of bimekizumab vs. ixekizumab).

Bimekizumab Ixekizumab Incremental
Scenario Total costs (€) Total QALYs Total costs (€) Total QALYs Costs (€) QALYs ICER (€)
b/tsDMARD-naive
Base case 381,460 14.08 382,704 13.99 —1244 0.10 Dominant
10-year time horizon 95,941 7.72 97,042 7.62 —-1102 0.10
Standardized mortality ratio 1.20 366,463 13.90 367,636 13.80 -1173 0.10
Annual treatment discontinuation assumed 384,205 14.25 385,300 14.13 —1094 0.12
20% (lower value)
Annual treatment discontinuation assumed 380,101 14.00 381,425 13.92 —1324 0.09
30% (upper value)
ACR50 only required for continuation 384,442 14.12 385,090 13.98 —648 0.14
On stopping treatment, HAQ-DI score 372,540 1432 373,740 14.23 —-1199 0.10
returns to natural history
Utility-based on the BE COMPLETE/BE 381,460 18.64 382,704 18.56 —1244 0.08
OPTIMAL summary data
Disease management costs not varied by 243,323 14.08 243,530 13.99 —206 0.10
HAQ-DI score
Include monitoring costs 382,711 14.08 383,961 13.99 —1250 0.10
Indirect costs included 1,070,550 14.08 1,073,749 13.99 —3200 0.10
Sex of the simulated populations: all men 360,689 13.81 361,866 13.71 -1177 0.10
Sex of the simulated populations: all 402,593 14.35 403,906 14.25 —-1313 0.10
women
Change distribution of PASI scores (more 376,267 14.08 377,517 13.98 —-1251 0.10
pts with >12 and fewer with <8)
Treatment sequences start with each active 381,684 14.08 383,003 13.99 -1319 0.10
treatment followed by ustekinumab and
best supportive care (b(DMARD naive)
TNFi-experienced
Base case 369,714 13.56 369,775 13.39 —61 0.17 Dominant
10-year time horizon 99,117 7.56 98,958 7.39 159 0.17 954
Standardized mortality ratio 1.20 354,735 13.35 354,673 13.18 62 0.17 362
Annual treatment discontinuation assumed 372,672 13.73 372,290 13.52 382 0.21 1,804
20% (lower value)
Annual treatment discontinuation assumed 368,241 13.47 368,530 13.32 —289 0.15 Dominant
30% (upper value)
ACR50 only required for continuation 371,776 13.63 372,887 13.51 1,111 0.12 Dominant
On stopping treatment, HAQ-DI return to 350,282 14.05 350,171 13.88 AR 0.17 670
natural history
Utility based on the BE COMPLETE/BE 369,714 13.10 369,775 13.00 —61 0.10 Dominant
OPTIMAL summary data
Disease management costs not varied by 230,936 13.56 229,153 13.39 1,783 0.17 10,456
HAQ-DI scores
Include monitoring costs 370,514 13.56 370,582 13.39 —69 0.17 Dominant
Indirect costs included 1,035,210 13.56 1,038,614 13.39 —3,404 0.17 Dominant
Sex of the simulated populations: all men 349,284 13.26 349,244 13.09 1 0.17 240
Sex of the simulated populations: all 391,235 13.86 391,407 13.69 -172 0.17 Dominant
women
Change distribution of PASI scores (more 367,726 13.58 367,699 13.41 27 0.17 158
pts with >12 and fewer with <8)
Treatment sequences starting with each 364,439 13.65 364,573 13.49 —-135 0.17 Dominant

active treatment followed by
upadacitinib and best supportive care
(TNFi-experienced)

ACR: American College of Rheumatology; b/tsDMARD: biologic or targeted synthetic disease-modifying antirheumatic drug; csDMARD: conventional synthetic dis-
ease-modifying antirheumatic drug; HAQ-DI: Health Assessment Questionnaire Disability Index; ICER: incremental cost-effectiveness ratio; PASI: Psoriasis Area
Severity Index; QALY: quality-adjusted life year; Q4W: every four weeks, Q8W: every eight weeks; TNFi: tumor necrosis factor inhibitor.

4. Discussion

This study was the first to evaluate the cost-effectiveness of
bimekizumab against previously reimbursed treatments for
patients with active PsA in Sweden. The results suggested
that bimekizumab may be cost-effective against most IL-
17Ais, IL-23is, JAKis and TNFis at the established €50,000 per
QALY threshold. For TNFi-experienced patients, bimekizumab
was cost-effective against all included comparators, and
dominant over ixekizumab and secukinumab 300 mg.

The cost-effectiveness of ILis has previously been investi-
gated in the literature. The majority of previous cost-effect-
iveness analyses of ILs in PsA have been conducted from the

United Kingdom (UK) perspective, and differences in the clin-
ical management of patients and treatment costs across set-
tings make it difficult to compare these estimates with the
present study>®. Purmonen et al. adopted the PsA Response
Criteria (PsARC) as the main efficacy criterion without PASI
response in the base case, and therefore, the current results
are not completely comparable>. A study by Schweikert
et al. in the UK reported that sequential treatment with ixeki-
zumab dominated secukinumab in both bDMARD-naive and
-experienced patients with greater estimated QALYs but only
modest cost-savings®®. The results of the current analyses
align with these two previous studies on ILis as a relevant
treatment strategy for patients with PsA and provide
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additional evidence regarding the economic value of bimeki-
zumab with a unique mechanism of action, which inhibits IL-
17F in addition to IL-17A. Scenario analyses confirmed the
robustness of the base-case estimates to assumptions around
structure and parameters in the comparison of bimekizumab
to ixekizumab in both b/tsDMARD-naive and TNFi-experi-
enced patients. An exploratory treatment sequencing analysis
also yielded similar results to that of the base case without
treatment sequence in both populations. Indirect costs con-
tributed significantly to the modelled lifetime costs and the
results were sensitive to their inclusion.

This study fills an important gap in the literature regard-
ing the economic value of biological and targeted synthetic
treatments for PsA in Sweden. The strengths of the analyses
include the analytical approach, which was based on the
York modelling framework, a widely accepted and validated
method for assessing the economic value of therapies in PsA
by health technology assessment agencies worldwide. It
allowed for the evaluation of the health and cost benefits
associated with the different treatments on joint and skin
symptoms of patients with PsA. The model was previously
validated by methodological experts to ensure validity, and
extensive quality controls were conducted to ensure consist-
ent estimates of costs and health benefits. The analyses were
based on pharmacy retail or procured prices for most treat-
ments which reflected the relevant costs for the Swedish
healthcare system. Comprehensive comparisons against a
large group of interventions that approximate the current
basket of treatments available for PsA were provided. Last,
efficacy and utilities for bimekizumab were informed by
robust trial data and the efficacy for the comparators was
based on a comprehensive recently published systematic lit-
erature review and NMA in PsA%°,

Nevertheless, this study should be considered with limita-
tions. Economic modelling necessarily represents a simplifica-
tion of expected real-world experiences and outcomes. The
disease natural history and treatment pathway presented can-
not capture all the potential experiences of PsA patients in
Sweden, but efforts were made to capture the most important
and meaningful elements in terms of both patient health out-
comes and costs. Using a recently published NMA to obtain
efficacy data of the evaluated treatments might have intro-
duced some uncertainties in this economic evaluation, but
was unavoidable due to the lack of head-to-head trials
between the comparators in PsA%°. The absence of sequential
clinical trial evidence in PsA required the base case to only
consider one line of active treatment followed by best sup-
portive care. This might not reflect the real-world manage-
ment of patients with PsA in Sweden, where a sequential
approach of treatments is recommended'. Including treat-
ment sequencing in a scenario to address this limitation was
also associated with uncertainty as the sequential treatment
efficacy, discontinuation, or relapse rates of treatments used in
sequential settings could not be substantiated with clinical- or
real-world evidence. Utilities were assessed based on individ-
ual patients within a clinical trial, and these may vary from
those observed in a clinical setting due to differences in
patient characteristics, treatment adherence, and so on.

Furthermore, there was no PsA-specific evidence of disease
management and indirect costs specific to HAQ-DI scores in
Sweden; these estimates were distributed according to HAQ-
DI score distributions observed in rheumatoid arthritis follow-
ing clinical consensus'**’. Confidential price discounts and
regional pricing differences for JAKis, risankizumab, ustekinu-
mab and infliximab in Sweden could not be incorporated but
could have impacted their cost-effectiveness. Last, the long-
term treatment discontinuation rates were assumed to be
equal between therapies in the base-case analyses due to lim-
ited or no evidence for long-term discontinuation for newer
therapies, although it is expected that discontinuation would
not be equal between therapies with different mechanisms of
action. However, this was however tested in the scenario anal-
yses yielding similar results. Finally, the costs and health
effects of adverse events associated with treatment were
excluded from the analysis on the assumption of similarity
between treatments, and this represents a possible gap in the
analysis, which may be informed with longer-term monitoring,
especially of newer treatments.

5. Conclusion

Bimekizumab can be considered a cost-effective intervention
relative to previously reimbursed treatments in Sweden in
both b/tsDMARD-naive and TNFi-experienced patients from
the perspective of the Swedish healthcare system.
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