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Background: Currently, several biologic agents are available for the treatment of moderate-to-

severe plaque psoriasis, including newer agents with similar mechanisms of action and efficacy; 

therefore, there is a need to evaluate their efficiency in terms of cost effectiveness.

Objective: This study evaluates the cost effectiveness of recently approved interleukin (IL)-

17A antagonists, ixekizumab and secukinumab, for the treatment of moderate-to-severe plaque 

psoriasis from the perspective of the Spanish National Health System (NHS).

Materials and methods: A Markov model with a lifetime horizon was developed to com-

pare the cost effectiveness of ixekizumab vs. secukinumab in a hypothetical cohort of patients 

with moderate-to-severe plaque psoriasis. The model used monthly cycles and included four 

health states: a 12-week induction period, treatment maintenance, best supportive care (BSC), 

and death. Patients meeting response criteria at the end of the induction period transitioned to 

maintenance therapy, whereas non-responders transitioned to BSC. It was assumed that, each 

year, 20% of patients receiving maintenance therapy would discontinue treatment. The model 

incorporated data from various sources, including published literature, a network meta-analysis, 

and expert opinion for some variables.

Results: Ixekizumab was dominant over secukinumab in that it gained 0.037 more quality-

adjusted life years (QALYs) and saved €1951 in total costs over the lifetime horizon. Probabi-

listic sensitivity analysis showed a 96.6% likelihood that ixekizumab would be cost effective at 

a threshold of €30,000 per QALY gained.

Conclusion: For the treatment of moderate-to-severe plaque psoriasis in Spain, ixekizumab pro-

vided additional QALYs and potential savings for the Spanish NHS compared with secukinumab. 

Since the magnitude of the differences in costs and QALYs was modest, other factors such as 

patient preferences (eg, for number of injections) and long-term safety (eg, related to time on 

the market) may also be important for guiding clinical decisions.

Keywords: pharmacoeconomics, cost-utility, biologics, IL-17A antagonists

Plain language summary
The treatment of moderate-to-severe plaque psoriasis often includes the use of biologic agents. 

This cost-effectiveness analysis focused on a comparison of two new biologic agents, ixekizumab 

and secukinumab, which share a similar mechanism of action. The analysis was conducted 

from the perspective of the Spanish National Health System (NHS) and a Markov model 

that incorporated efficacy data from a network meta-analysis was used, as there are currently 

no head-to-head clinical trials between ixekizumab and secukinumab in moderate-to-severe 

plaque psoriasis. Ixekizumab provided additional, modest quality-adjusted life years and cost 

savings compared with secukinumab when modeled over a patient’s lifetime. These findings 
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could translate to savings for the Spanish NHS. Given the limited 

efficacy and cost-effectiveness data available for the selection of 

biologics in this area, this study provides information that may help 

guide treatment decisions, in tandem with factors such as patient 

preference and long-term safety.

Introduction
Psoriasis is a chronic inflammatory disorder that primarily 

affects the skin, has a predisposing genetic component, and 

is associated with reduced health-related quality of life.1,2 In 

Spain, the prevalence of psoriasis is estimated to be ≈2.3% of 

the population.3 Plaque psoriasis is the most common form 

of the disorder and is found in up to 80%–90% of patients 

with psoriasis.2,4 Moderate-to-severe psoriasis, which affects 

>10% of the body surface area or involves key areas such as 

the hands, feet, face, or genitals, occurs in ≈20% of patients 

with psoriasis.4

Treatment options for psoriasis continue to expand. In 

addition to conventional therapies that include topical agents, 

phototherapy, and traditional systemic drugs such as metho-

trexate and ciclosporin, several biologic therapies are now 

available.5,6 Although disease severity, patient preferences, 

cost, reimbursement, and other factors may influence the 

choice of therapy, biologics are typically used in patients 

with moderate-to-severe psoriasis. Generally, biologic agents 

are recommended for patients who have a total Psoriasis 

Area and Severity Index (PASI) score ≥10 and a Dermatol-

ogy Life Quality Index (DLQI) score >10 and who have not 

responded to, are intolerant of, or have contraindications 

to traditional systemic drugs.6–9 Biologic agents commonly 

used for patients with moderate-to-severe disease include 

tumor necrosis factor inhibitors, such as adalimumab, inf-

liximab, and etanercept, and interleukin (IL) antagonists, 

which include the IL-23 antagonist ustekinumab, the IL-17A 

antagonist secukinumab, and the most recently introduced 

agent, ixekizumab, a high-affinity monoclonal antibody that 

also selectively targets IL-17A, a pro-inflammatory cytokine 

implicated in the pathogenesis of psoriasis by promoting 

keratinocyte proliferation and activation.10 Currently, at 

the national level, neither brodalumab nor guselkumab is 

reimbursed.

The introduction of new therapies is especially impor-

tant for the long-term management of patients who initially 

respond to therapy, but experience marked waning of efficacy 

and lack of response over time. Various treatment guide-

lines and consensus documents recommend switching to an 

alternative biologic if response is inadequate at the end of 

the induction/trial period or if efficacy is lost over time (or 

if patients are unable to tolerate the first biologic or if they  

develop a contraindication).6,11 However, currently, there are 

no guidelines in Spain regarding the selection of specific ini-

tial biologic therapy or recommendations to use biologics in 

a particular order.7,9 This is similar to the situation elsewhere 

in Europe, where guidance on the use of sequential biologic 

therapy is limited and recommendations regarding specific 

sequences are generally lacking.6,12–16

Cost effectiveness of new biologics needs to be evalu-

ated by measuring the incremental cost per quality-adjusted 

life year (QALY) gained to better reflect clinical practice 

and guide decision makers. The present cost-effectiveness 

analysis, conducted from the perspective of the Spanish 

National Health System (NHS), compared the two recently 

approved IL-17A antagonists, ixekizumab and secukinumab, 

in patients with moderate-to-severe psoriasis.

Materials and methods
Model overview and treatment 
sequences
A Markov model was developed to compare the cost effec-

tiveness of ixekizumab vs. secukinumab in a hypothetical 

cohort of patients with moderate-to-severe plaque psoriasis 

in Spain. A Markov model is appropriate because it is rea-

sonable to assume that transition probabilities for treatment 

discontinuation beyond the induction period are constant 

rather than dependent on identifiable events. In this context, 

psoriasis is a chronic condition that is generally well suited to 

the memoryless nature of a Markov model framework, which 

has also been used in other cost-effectiveness analyses with 

biologics in psoriasis.8,17–19

The model used in the analysis had a framework similar 

to that of the widely used York model17 but was modified to 

include age-dependent, gender-weighted mortality risk, the 

use of a lifetime model horizon (from age 45 to 100 years), 

and more relevant costing data for best supportive care (BSC) 

informed by expert opinion to better reflect clinical practice. 

The model was programmed in Visual Basic for Applica-

tions with a user interface in Microsoft® Excel (Microsoft 

Corporation, Redmond, WA, USA).

The model compared treatment with ixekizumab or 

secukinumab (Table 1) and used monthly cycles without 

applying half-cycle correction. Half-cycle corrections are 

sometimes applied in Markov models because in a Markov 

cohort, it is assumed that patient transitions occur at the 

beginning or end of a cycle, whereas patient transition is, in 

reality, a continuous process that can occur at any time during 

the cycle. However, we considered the cycle length in our 

model to be sufficiently short (1 month) to avoid the need for 
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half-cycle correction, which is in agreement with others.20,21 

Four health states were included in the model: a treatment 

induction period that lasted 12  weeks (and reflected the 

efficacy assessment time point in clinical studies), treat-

ment maintenance (continuous treatment period), BSC, and 

death. At the end of the induction period with ixekizumab 

or secukinumab, responders transitioned to maintenance 

therapy on the same drug. Response was defined as hav-

ing at least a 75% reduction in baseline PASI (PASI75). 

PASI75 was a primary endpoint of the UNCOVER trials with 

ixekizumab in patients with psoriasis and was considered 

a clinically meaningful response.22 Patients were assumed 

to maintain this level of response until discontinuation, an 

assumption supported by long-term data showing sustained 

response with biologic treatment for psoriasis.23,24 Non-

responders (ie, patients not achieving a PASI75 response) 

and patients who discontinued maintenance therapy tran-

sitioned to BSC. An annual all-cause discontinuation rate 

of 20% was assumed for maintenance therapy, which is the 

rate used in previous cost-effectiveness analyses based on 

the York model8,25 and is supported by the results of large 

long-term registry studies.26,27 This annual rate translated to 

a 1.84% discontinuation rate per monthly cycle, and the rate 

of discontinuation was the same regardless of the level of 

response (ie, PASI75–89, PASI90–99, or PASI100). Patients 

could transition to death from any health state (Figure 1). 

Sequential biologic therapy was not considered in the model 

because of the lack of national guidelines on specific treat-

ment sequencing in Spain.7,9

Since there are no head-to-head clinical trials compar-

ing the efficacy of ixekizumab and secukinumab, PASI 

response rates were derived from a network meta-analysis 

(Table 2) of relevant clinical trials in patients with moder-

ate-to-severe psoriasis identified in a systematic literature 

review,28–30 which included key studies with ixekizumab and 

secukinumab. The network meta-analysis focused on trials 

that used European Medicines Agency (EMA)-approved 

regimens for the comparator biologics and employed a 

random-effects Bayesian model for multiarm trials with 

a multinomial likelihood and probit link. In general, a 

random-effects model is preferred in a meta-analysis because 

it weights the average of study effect sizes to address het-

erogeneity between studies.31 The analysis included PASI 

response rates (PASI50, PASI75, PASI90, and PASI100) at 

the end of the induction period because long-term data from 

well-designed clinical trials were lacking.

Target population and mortality data
The cost-effectiveness analysis was based on a target popu-

lation of patients with moderate-to-severe plaque psoriasis 

who had a PASI score ≥10 and a DLQI score >10. Patient 

characteristics for this hypothetical cohort were the same as 

those in the Phase III UNCOVER-2 and -3 trials with ixeki-

zumab,22 with a mean age of 45 years and 66.6% being men.

Figure 1 Schematic representation of the model structure.
Note: Although not shown in the figure, patients could transition to death from any health state.
Abbreviation: BSC, best supportive care.

BSC Death BSC Death

Induction period

Ixekizumab

Maintenance Induction period

Secukinumab

Maintenance

Table 1 Dosage regimens for ixekizumab and secukinumab

Biologic (subcutaneous 
administration)

Loading  
dose

Initial dosage regimena Maintenance dosage regimen

Ixekizumab 160 mg 80 mg Q2W up until week 12 80 mg Q4W
Secukinumabb None 300 mg at weeks 0, 1, 2, 3, and 4 and then 300 mg Q4W 300 mg Q4W

Notes: aInitial period was 12 weeks for both agents. bEach dose was administered as two 150-mg injections.
Abbreviations: Q2W, every 2 weeks; Q4W, every 4 weeks.
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Normal population mortality data for Spain were 

extracted from the Spanish National Institute of Statistics.32 

Mortality functions were subsequently derived from these 

data and weighted by gender as per the base-case population 

in the UNCOVER-2 and -3 trials.22

Health-related quality of life: assignment 
of health utilities
Health-related quality of life was modeled using health 

utility gains based on the PASI response at the end of the 

12-week induction period. Health utility gains were not treat-

ment dependent and thus were the same for ixekizumab and 

secukinumab for each PASI response level. It was assumed 

that a response of PASI75–89, PASI90–99, or PASI100 

achieved at the end of the induction period was sustained 

throughout the maintenance period until discontinuation; 

therefore, patients accrued a fixed health utility gain specific 

to response. Patients with a response <PASI75 at the end of 

the induction period did not transition to the maintenance 

phase or accrue maintenance-related health utility gains. It 

was assumed that these patients would revert to baseline PASI 

score at the end of the induction period. For each treatment 

group, total utility gains were derived as the sum of utilities 

gained across all patients for each treatment in each arm, ie, 

ixekizumab→BSC or secukinumab→BSC.

The assigned health utility gains from baseline to the end 

of the induction period for each PASI response category were 

estimated using a regression model of EuroQol-5 dimensions-

five levels (EQ-5D-5L) data from patients with a DLQI score 

>10 in the UNCOVER trials,22 applying the Spanish value 

set33 and adjusting for the baseline EQ-5D-5L (Table  2). 

A mapping (“cross-walk”) approach was used to derive a 

value set for the currently available three-level version of 

the EQ-5D (EQ-5D-3L).34

Health utility gains for BSC were based on the 12-week 

PASI response data for placebo in the network meta-analysis 

Table 2 Results of a network meta-analysis showing the proportion of patients responding to treatment after the induction period and 
corresponding assignment of health utilities for each response category

Treatmenta PASI50-74 PASI75-89 PASI90-99 PASI100

BSCb 13.7 (10.2-17.9) 4.4 (2.9-6.2) 0.8 (0.5-1.3) 0.1 (0.0-0.1)
Ixekizumab 97.1 (95.1-98.5) 89.9 (84.9-93.8) 71.9 (63.1-79.9) 41.4 (32.0-51.3)
Secukinumab 94.1 (90.8-96.6) 82.8 (76.0-88.6) 59.9 (50.3-69.5) 29.3 (21.2-38.4)
Health utility assigned to PASI response categories
PASI <50 PASI50-74 PASI75-89 PASI90-99 PASI100
0.030 0.105 0.144 0.153 0.159

Notes: Data are presented as mean (95% CI). aInduction period was 12 weeks. bResults for the placebo arm of the relevant studies were used as a proxy for BSC.
Abbreviations: BSC, best supportive care; PASI-N, Psoriasis Area and Severity Index response of N% reduction from baseline score.

(ie, the same induction period duration as for ixekizumab 

and secukinumab, as well as most other biologics included 

in the network meta-analysis). For the death health state, 

utility was set to zero.

Resource use and costs
The analysis modeled resources that were relevant to the 

Spanish NHS and therefore considered only direct medical 

costs. Health care resource use associated with the biologic 

agents, and traditional systemic drugs (used for BSC) 

included nurse and physician visits and various monitor-

ing tests, which were estimated by a panel of four Spanish 

dermatologists with substantial experience in the treatment 

of psoriasis (Table 3) and were the same for both biologics.

Drug acquisition costs were derived from the Spanish 

database BOT Plus 2.035 and included the current public list 

price of €934.25 per dose for ixekizumab. Costs for biolog-

ics were based on the ex-factory price and inclusion of a 

7.5% discount, as per Real Decreto-ley 8/2010.36 Unit costs 

related to the administration and monitoring of treatment 

were derived from the health care costing database eSalud 

(Table 4).37

BSC comprised methotrexate, ciclosporin, phototherapy, 

and acitretin as proposed by a panel of experts in in the treat-

ment of psoriasis, and Spanish unit costs reflecting current 

treatment practice were applied. Physician visits and monitor-

ing costs related to BSC were also included.

Table 5 shows total costs for biologic therapy during the 

12-week induction period and total annual costs of these 

agents in the maintenance period. All costs and benefits 

were discounted at an annual rate of 3.0% as per Spanish 

guidelines.38

Sensitivity analyses
Sensitivity analyses were conducted to address the inherent 

uncertainties of economic modeling that relies on the data 
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collected from a variety of sources and includes assumptions 

or inputs from dermatologists with substantial experience 

in the treatment of psoriasis where data are lacking. These 

included a one-way (deterministic) sensitivity analysis and a 

probabilistic sensitivity analysis. In the one-way sensitivity 

analysis, one variable was altered at a time to assess the effect 

on the results, including drug costs, PASI response rates, 

monitoring frequency, discounting, annual discontinuation 

rate for maintenance therapy, physician visits, and the annual 

cost of BSC (Table S1). Where available, upper and lower CIs 

were used, whereas input parameters were varied by ±20% in 

most cases where CI values were lacking. Some parameters, 

such as physician visits and monitoring frequency, were var-

ied by ±1 visit or ±1 test, and discounting was varied from 

0% to 5%, as per Spanish guidelines.38

In the probabilistic sensitivity analysis, a Gamma distribu-

tion was assigned for parameters that can vary between zero 

and infinity, such as costs, and a beta distribution was assumed 

for those that can range between zero and one, such as the 

annual discontinuation rate for maintenance therapy. Input 

parameters were sampled from these distributions in 1,000 

simulations. The probabilistic sensitivity analysis provides a 

distribution of incremental cost-effectiveness ratios (ICERs) 

from which cost-effectiveness acceptability curves can be 

derived. The input parameters for the probabilistic sensitiv-

ity analysis included utilities, annual discontinuation rate for 

maintenance therapy, health care resource use (eg, physician 

visits, nurse visits, monitoring, hospital costs), and efficacy.

Results
Base-case analysis
Findings of the base-case analysis showed that ixekizumab 

was more effective (ie, was associated with more QALYs) 

Table 3 Resource use associated with biologic and traditional systemic therapy during the induction and maintenance periodsa

Treatment Nurse 
visit

Physician  
visit

CBC LFT U&E GFR  
estimation

Liver 
biopsies

PIIINP

Resource use during 12-week induction period
Ixekizumabb 4.1 6.0 6.0 6.0 6.0 3.0 1 0
Secukinumab 4.1 6.0 6.0 6.0 6.0 3.0 1 0
Methotrexate 1.3 0.6 1.8 1.5 1.5 0.8 0 0
Ciclosporin 1.3 3.8 3.8 3.8 3.1 4.4 0 0
Annual resource use during maintenance period
Ixekizumabb 0.3 3.8 3.8 3.8 2.8 1.0 0 0
Secukinumab 0.3 3.8 3.8 3.8 2.8 1.0 0 0
Methotrexate 0.1 3.8 3.8 3.8 2.8 1.0 0 0.3
Ciclosporin 0.3 5.0 5.0 5.0 5.0 5.0 0 0

Notes: aEstimates derived from four Spanish dermatologists with substantial experience in the treatment of psoriasis. bResource use for ixekizumab was assumed to be the 
same as for secukinumab.
Abbreviations: CBC, complete blood count; GFR, glomerular filtration rate; LFT, liver function test; PIIINP, N-terminal propeptide of type III collagen; U&E, urea and 
electrolytes.

Table 4 Unit costs for drug acquisition, administration, and 
monitoring

Resource Cost (€, year  
2015 values)

Ixekizumab 80-mg dose (pre-filled syringe) 934.25a

Secukinumab 300-mg dose (pack of two 150-mg 
pre-filled syringes or autoinjectors)

1,057.38a

Methotrexate (annual cost) 19.58
Ciclosporin (annual cost) 815.60
Phototherapy (annual cost) 1,287.00
Acitretin (annual cost) 657.00
Nurse visit 20.14
Physician visit 36.38
Hospital outpatient visit for IV infusion 140.50
Estimation of glomerular filtration rate 7.74
Full blood count 4.37
Liver biopsy 1,492.01
Liver function test 5.80
Test for N-terminal propeptide of type III collagen 18.28
Test for urea and electrolytes 3.17
BSC (average annual cost) 1,010.26b

Notes: aCost of ixekizumab (2016 value) was calculated based on the ex-factory 
price and inclusion of a 7.5% discount.28 bAnnual cost for BSC calculated from 
average total cost of methotrexate, ciclosporin, phototherapy, and acitretin 
(includes treatment, physician visits, and monitoring costs).
Abbreviations: BSC, best supportive care; IV, intravenous.

Table 5 Total costs (€, year 2015 values) for biologic therapy 
in the 12-week induction period and total annual costs in the 
maintenance period

Treatment Treatment  
costs

Physician  
visit costs

Monitoring  
costs

Total  
costs

Total costs in the induction period
Ixekizumab 7,474.00 299.85 1,595.27 10,303.37
Secukinumab 7,401.66 299.85 1,595.27 9,296.78
Total annual costs in the maintenance period
Ixekizumab 12,145.25 141.46 54.60 12,341.31
Secukinumab 13,745.94 141.46 54.60 13,942.00
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and less costly than secukinumab; therefore, ixekizumab 

dominated secukinumab. Over a lifetime horizon, ixekizumab 

provided an additional 0.037 QALYs (after rounding; 1.333 

vs. 1.297) and reduced total costs by €1951 compared with 

secukinumab (€70,148 vs. €72,099). For both biologics, 

treatment costs represented ≈70% of total direct costs and 

BSC accounted for ≈25% of total direct costs, with the 

remainder comprising physician visit and monitoring costs 

(Table 6). In general, differences between treatment arms for 

costs and QALYs reflected the difference in duration of time 

in the biologic treatment and BSC health states.

Sensitivity analyses
The model was most sensitive to changes in drug costs for 

ixekizumab and secukinumab in the one-way sensitivity anal-

ysis (Figure 2). When the cost of ixekizumab or secukinumab 

Table 6 Base-case results for comparison of ixekizumab vs. 
secukinumab

Parameter Ixekizumab Secukinumab Difference

Treatment costs €49,458 €51,187 –€1,729
BSC costs €18,169 €18,445 –€276
Physician visit costs €783 €744 €39
Monitoring costs €1,738 €1,723 €15
Total costs €70,148 €72,099 –€1951
Total QALYs gaineda 1.333 1.297 0.037

Note: aDifference in QALYs may not add up due to rounding.
Abbreviations: BSC, best supportive care; QALY, quality-adjusted life year.

Figure 2 Results of one-way sensitivity analysis showing the incremental cost per QALY gained for Ixe compared with Sec.
Abbreviations: BSC, best supportive care; Ixe, ixekizumab; PASI, Psoriasis Area and Severity Index; QALYs, quality-adjusted life years; Q2W, every 2 weeks; Sec, 
secukinumab; Trt, treatment.

Secukinumab 300 mg - PASI75 (76.0−88.6)

€0

Lower bound

–€380,000 –€280,000 –€180,000 –€80,000 €20,000 €120,000 €220,000

Upper bound

Secukinumab 300 mg - trt costs: pack cost (€845.9−€1268.9)

Ixekizumab Q2W - trt costs pack cost (€747.4−€1121.1)

Ixekizumab 80 mg Q2W - PASI75 (84.93−93.77)

Secukinumab maintenance doses per year (12−14)

Ixekizumab Q2W - number of liver biopsy - trial period (0−2)

Secukinumab 300 mg - number of liver biopsy - trial period (0−2)

Discount rate costs (0%−5%)

Discount rate QALYs (0%−5%)

Secukinumab 300 mg - PASI90 (50.3−69.5)

Ixekizumab Q2W - PASI90 (63.1−79.9)

Annual discontinuation rate (4.7%−42.8%)

Ixekizumab Q2W - PASI100 (32.0−51.3)

lxekizumab Q2W - number of physician visits - maintenance (annually) (2.8−4.8)

Secukinumab 300 mg - PASI100 (21.2−38.4)

Secukinumab 300 mg - number of physician visits - maintenance (annually) (2.8−4.8)

Annual cost of BSC (€808.21 €1212.32)

was modified by ±20% from base-case costs, results ranged 

from ixekizumab continuing to be less costly and provide 

more QALYs than secukinumab (ie, negative ICER values in 

Figure 2 indicate that ixekizumab dominates secukinumab) 

to an ICER exceeding €220,000 per QALY gained for ixeki-

zumab vs. secukinumab. Results were also sensitive, albeit 

less so, to changes in PASI75 response rates using 95% CI 

values and to changes in the number of maintenance doses 

of secukinumab per year. For example, in the base case, it 

was assumed that secukinumab maintenance therapy would 

be administered every 4 weeks (ie, 13 doses annually), as per 

randomized controlled trials included in the network meta-

analysis to derive data on the efficacy of secukinumab. In the 

one-way sensitivity analysis, administration of secukinumab 

once monthly as per the current European labeling for main-

tenance therapy39 (ie, 12 doses annually and assuming the 

same efficacy) resulted in an ICER of €39,263 per QALY 

gained (ixekizumab vs. secukinumab). In general, results 

were robust to changes in other variables.

In the probabilistic sensitivity analysis, 74% of the observa-

tions were in the south-east quadrant where ixekizumab is less 

costly and provides more QALYs than secukinumab (Figure 3). 

The cost-effectiveness acceptability curve shows an 83.5% 

likelihood that ixekizumab would be cost effective compared 

with secukinumab at a willingness-to-pay threshold of €0 per 

QALY gained and a 96.6% probability of being cost effective 

at a threshold of €30,000 per QALY gained (Figure 4).
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Figure 3 Scatterplot of incremental costs and effects for Ixe compared with Sec.
Abbreviations: Ixe, ixekizumab; Q2W, every 2 weeks; QALY, quality-adjusted life year; Sec, secukinumab; WTP, willingness to pay (€ per QALY gained).
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Figure 4 Cost-effectiveness acceptability curve for Ixe compared with Sec.
Abbreviations: Ixe, ixekizumab; Q2W, every 2 weeks; Sec, secukinumab.
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Discussion
This cost-effectiveness analysis compared two IL-17A 

antagonists, ixekizumab and secukinumab, in the manage-

ment of patients with moderate-to-severe plaque psoriasis 

in Spain. Ixekizumab provided more QALYs at a lower total 

cost than secukinumab over a lifetime horizon. This is the 

first cost-effectiveness analysis evaluating these relatively 

new biologics from the perspective of the Spanish NHS.

In clinical practice, sequential biologic therapy is com-

monly used for patients with moderate-to-severe plaque 

psoriasis, typically because of poor response at the end 

of induction therapy or loss of efficacy over time during 

maintenance therapy.6,11,40,41 However, the specific treatment 

sequence for biologic agents is generally at the discretion of 

the treating dermatologist, as there is no robust evidence to 

recommend biologics in a particular order at a national level 

in Spain.7,9 Similarly, European guidelines do not recommend 

biologics in a specific order.14,15 Therefore, we elected not to 

include sequential biologic therapy in our cost-effectiveness 

model.

Our model used a similar framework to that of the well-

established York model17 but with important modifications, 

including age-dependent, gender-weighted mortality risk 

over a lifetime horizon. Another strength is that our model 

incorporated utility values directly elicited from patients 

with moderate-to-severe psoriasis using the EQ-5D-5L 

instrument in the Phase III UNCOVER trials with 

ixekizumab. In addition, because of the lack of published 

real-world data in Spain, we used relatively conservative 

BSC costs (ie, much lower than published sources from other 

countries6,42,43) informed by expert opinion, and we consider 

these costs to be reflective of current treatment practices for 

psoriasis in Spain. However, varying base-case BSC costs 

by ±20% had a minimal effect on results. Nevertheless, 

BSC costs may have a potentially large effect outside of 

the Spanish context, as BSC may be a key driver of cost 

effectiveness given its potential impact on total costs and 

QALYs over the model horizon. For example, in our analysis, 

BSC costs represented about one-quarter of total costs, and 

differences between treatment arms for costs and QALYs 

generally reflected the difference in duration of time in the 

biologic treatment and BSC health states. Furthermore, these 

results highlight the importance of modeling based on the 

evaluation of the relative cost effectiveness of secukinumab 

and ixekizumab. A more simplistic comparison comprising 

only medication costs and treatment efficacy would neither 

account for the impact of effects after discontinuation of the 

two treatments nor facilitate a quantification of the potential 

importance of BSC in the decision context. In general, results 

of the one-way sensitivity analysis were robust to plausible 

modifications to key input variables. The notable exceptions 

were changes to the costs of ixekizumab or secukinumab and, 

to a lesser degree, modifications of PASI75 response rates. 

The marked variability in results when IL-17A antagonist 

costs were varied by ±20% highlights a limitation of our 

analysis in that it used public list prices for these agents, 

rather than contract prices arranged at the hospital level, other 

discounted prices, or preferentially priced Patient Access 

Scheme costs. Probabilistic sensitivity analysis provided 

a cost-effectiveness acceptability curve showing that the 

likelihood of ixekizumab being cost effective compared 

with secukinumab was 83.5%-96.6% at willingness-to-

pay thresholds ≤€30,000 per QALY gained. This use of 

≤€30,000 per QALY gained is reasonable considering recent 

estimates of a cost-effectiveness threshold for the Spanish 

NHS.44 Therefore, although total costs were similar for the 

two treatments, results may still provide insights useful for 

decision making, with the proviso that the model did not 

consider some factors that might drive treatment decisions, 

such as patient preference for number of injections or long-

term safety (eg, related to time on the market).

In our model, treatment responders were assumed to 

maintain response to biologic therapy at a constant level 

until discontinuation. For both ixekizumab and secukinumab, 

responders discontinued therapy at a constant annual rate of 

20% during maintenance therapy. This rate of 20% per year 

has also been used in other analyses8,19,25 based on the York 

model,17 and real-world evidence from European registry 

studies26,27 suggests that it is reasonable to assume that it 

would capture patients who discontinue treatment because 

of loss of response, adverse events, or other reasons. This 

assumption is also generally supported by data from clinical 

practice, but robust evidence is limited or lacking, especially 

for drug-specific discontinuation rates.

The model did not consider effect modification to 

account for a potentially reduced efficacy in patients who 

had previously received biologic therapy; however, it is 

noteworthy that a prespecified subgroup analysis in the 

UNCOVER-2 and -3 trials showed similar PASI75 response 

rates with ixekizumab in biologic-naive and -experienced 

patients.22 In addition, the analysis did not include costs 

associated with serious adverse events requiring hospitaliza-

tion, as data are limited and such events would be expected 

to make a relatively small contribution to total costs and 

outcomes.8,45 Long-term safety data on the use of biologics 

in the treatment of psoriasis indicate a low rate of serious 
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adverse events.46,47 Also of note is that the model did not 

include real-world published data on health care resource 

use because these data are lacking in Spain. Instead, we 

used estimates from dermatologists in Spain with extensive 

experience in treating patients with psoriasis.

As highlighted in various systematic reviews, numer-

ous cost-effectiveness analyses have been conducted with 

biologics in the management of psoriasis, although results 

have been variable,48,49 and until our study, no analyses had 

been conducted with ixekizumab in Spain. Interestingly, a 

recent cost-consequence analysis conducted from the Spanish 

NHS perspective found secukinumab to be the most efficient 

biologic for achieving clear skin in patients with moderate-

to-severe plaque psoriasis; however, the study did not include 

ixekizumab and had only a 2-year time horizon.50 A UK 

cost-effectiveness analysis of sequential biologic therapy 

with ixekizumab vs. secukinumab as first-line therapy in 

patients with moderate-to-severe psoriasis also showed that 

ixekizumab was dominant over secukinumab, although again 

the differences in costs and QALYs were modest.51

Considering the variability in results of economic analy-

ses with biologics in moderate-to-severe plaque psoriasis, 

including some of the findings in the one-way sensitivity 

analysis of our own model, alternative frameworks to the 

Markov-based York model could be used to further explore 

modeling uncertainty. For example, patient-level simulations 

could be used if data were available. Further cost-effective-

ness analyses comparing ixekizumab and secukinumab could 

be designed to include real-world registry data on treatment 

continuation and long-term efficacy, as this could validate 

the model and may provide further support for the robustness 

of our findings.

The limited data for selection of biologics based on the 

efficacy and cost effectiveness from the Spanish NHS per-

spective in patients with moderate-to-severe plaque psoriasis, 

together with the lack of national guidelines providing recom-

mendations in this area, especially for the selection of specific 

sequential biologic regimens, highlight the difficulties that 

dermatologists face in clinical practice. Nevertheless, this 

study provides additional information in this area, which 

may help guide treatment decisions.

Conclusion
This cost-effectiveness analysis showed that, over a lifetime 

horizon, ixekizumab provided additional QALYs and lower 

costs than secukinumab in patients with moderate-to-severe 

plaque psoriasis in Spain. Therefore, our findings could 

translate to savings for the Spanish NHS, although cost 

and QALY differences between treatments was modest, 

and other factors such as patient preferences and long-term 

safety may also be considered in clinical decision making. 

Results were most sensitive to changes in costs for these 

IL-17A antagonists.
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Table S1 One-way sensitivity analysis inputs

Category Parameter Mean Lower 
bound

Upper 
bound

Study or assumption

Discount rates (%) QALYs 3.0 0.0 5.0 López-Bastida et al (2010)8

Costs 3.0 0.0 5.0 López-Bastida et al (2010)8

Dropout rate Annual discontinuation rate 0.20 0.047 0.428 Woolacott et al (2006)17

Mean weight (kg) Mean weight 91.0 72.8 109.2 ±20% of mean value
BSC cost (€) Annual cost of BSC 1,010.26 808.21 1,212.32 ±20% of mean value
Drug costs (€) Ixekizumab 934.25 747.40 1,121.10 ±20% of mean value

Secukinumab 1,057.38 845.90 1,268.86 ±20% of mean value
Monitoring costs 
(€)

Full blood count 4.37 3.50 5.24 ±20% of mean value
Liver function test 5.80 4.64 6.96 ±20% of mean value
Liver biopsy 1,492.01 1,193.60 1,790.41 ±20% of mean value
U&E 3.17 2.54 3.80 ±20% of mean value
PIIINP 18.28 14.62 21.94 ±20% of mean value
GFR 7.74 6.19 9.29 ±20% of mean value
Physician visit 36.38 29.10 43.66 ±20% of mean value
Nurse visit 20.14 16.11 24.17 ±20% of mean value

Resource use: 
physician visits

Ixekizumab induction period 6.0 5.0 7.0 ±1 visit
Ixekizumab maintenance period 3.8 2.8 4.8 ±1 visit
Secukinumab induction period 6.0 5.0 7.0 ±1 visit
Secukinumab maintenance period 3.8 2.8 4.8 ±1 visit

Resource use: 
nurse visits

Ixekizumab induction period 4.1 3.1 5.1 ±1 visit
Ixekizumab maintenance period 0.3 0.0 0.5 ±100% of visits
Secukinumab induction period 4.1 3.1 5.1 ±1 visit
Secukinumab maintenance period 0.3 0.0 0.5 ±100% of visits

Monitoring 
frequency: trial 
period

Ixekizumab number of full blood counts 6.0 5.0 7.0 ±1 visit
Ixekizumab number of liver function tests 6.0 5.0 7.0 ±1 visit
Ixekizumab number of liver biopsies 1.0 0.0 2.0 ±1 visit
Ixekizumab number of U&E 6.0 5.0 7.0 ±1 visit
Ixekizumab number of GFR 3.0 2.0 4.0 ±1 visit
Secukinumab number of full blood counts 6.0 5.0 7.0 ±1 visit
Secukinumab number of liver function tests 6.0 5.0 7.0 ±1 visit
Secukinumab number of liver biopsies 1.0 0.0 2.0 ±1 visit
Secukinumab number of U&E 6.0 5.0 7.0 ±1 visit
Secukinumab number of GFR 3.0 2.0 4.0 ±1 visit

Monitoring 
frequency: 
maintenance 
period

Ixekizumab number of full blood counts 3.8 2.8 4.8 ±1 test
Ixekizumab number of liver function tests 3.8 2.8 4.8 ±1 test
Ixekizumab number of U&E 2.8 1.8 3.8 ±1 test
Ixekizumab number of GFR 1.0 0.0 2.0 ±1 test
Secukinumab number of full blood counts 3.8 2.8 4.8 ±1 test
Secukinumab number of liver function tests 3.8 2.8 4.8 ±1 test
Secukinumab number of U&E 2.8 1.8 3.8 ±1 test
Secukinumab number of GFR 1.0 0.0 2.0 ±1 test

Efficacy (%) BSC PASI50 13.73 10.15 17.87 NMA
BSC PASI75 4.36 2.90 6.16 NMA
BSC PASI90 0.80 0.47 1.25 NMA
BSC PASI100 0.07 0.03 0.12 NMA
Ixekizumab PASI50 97.06 95.10 98.45 NMA
Ixekizumab PASI75 89.86 84.93 93.77 NMA
Ixekizumab PASI90 71.91 63.14 79.87 NMA
Ixekizumab PASI100 41.42 31.97 51.32 NMA
Secukinumab PASI50 94.08 90.76 96.63 NMA
Secukinumab PASI75 82.78 75.95 88.63 NMA
Secukinumab PASI90 59.94 50.27 69.47 NMA
Secukinumab PASI100 29.29 21.19 38.40 NMA

Abbreviations: BSC, best supportive care; GFR, glomerular filtration rate; NMA, network meta-analysis; PASI, Psoriasis Area and Severity Index; PIIINP, N-terminal 
propeptide of procollagen type III; QALY, quality-adjusted life year; U&E, urea and electrolytes.
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