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Abstract

Objective The aim of this study was to evaluate the budget impact of introducing tildrakizumab for moderate-to-severe
plaque psoriasis from a US health plan perspective.

Methods A budget impact model estimated costs before and after the adoption of tildrakizumab to a hypothetical US health
plan with 1 million covered lives over 5 years. Additionally, the model included adalimumab, brodalumab, etanercept,
guselkumab, ixekizumab, secukinumab, ustekinumab, and apremilast; biosimilars were not included. Model input data were
obtained from the published literature, clinical trials, and prescription data. Market uptake for tildrakizumab was assumed
as 1% annually over 5 years. Patients initiating or switching treatments required induction dosing; all others treated required
maintenance dosing. The model compared the total annual costs for tildrakizumab versus treatment without tildrakizumab
to calculate budget impact in 2018 US dollars. Scenarios exploring alternative assumptions for adverse events and market
uptake rates were assessed, and a one-way sensitivity analysis was conducted.

Results Within a health plan of 1 million members with an estimated 1048 patients receiving biologics or apremilast for pso-
riasis, the total annual health plan cost after introducing tildrakizumab decreased by $5585, $137,025, $205,538, $274,051,
and $342,563 in years 1-5, respectively, resulting in a cumulative reduction of $964,763 over 5 years. The impact on total cost
was largely due to drug acquisition costs. The incremental per member per month (PMPM) cost reductions were negligible in
year 1, $0.01 in year 2, $0.02 in years 3—4, and $0.03 in year 5. Scenario and sensitivity analyses confirmed the model robustness.
Conclusions The introduction of tildrakizumab with a 1% annual uptake over 5 years has the potential to reduce the cost of
treating patients with moderate-to-severe plaque psoriasis for a US health plan.

costs attributed to patients with higher disease severity and
with comorbidities [3]. About 90% of all psoriasis cases are
plaque psoriasis [1], 18% of which are classified as moder-
ate-to-severe, usually defined as having more than 10% of
the body surface area affected by the disease [4, 5].

Many treatment options for moderate-to-severe plaque
psoriasis are available, including conventional oral systemic
therapies, phototherapy, and, more recently, developed tar-
geted therapies such as biologic treatments and apremilast.
Control of psoriasis symptoms is usually measured using
the clinician-reported outcome, Psoriasis Area and Sever-
ity Index (PASI), which assesses the coverage and severity
of plaque psoriasis across zones of the body; PASI 75 (i.e.
75% improvement in PASI) is commonly used as a measure
of treatment response in clinical trials. Biologic treatments

1 Introduction

Psoriasis is a chronic immune-mediated disease character-
ized by skin inflammation, itching, and pain. Patients with
psoriasis are also at a higher risk of several comorbid dis-
eases, including cardiovascular diseases, metabolic syn-
drome, Crohn’s disease, and lymphoma [1]. As of 2013, a
total of 7.4 million people in the US were affected by psoria-
sis, with prevalence highest among Caucasians [2]. The esti-
mated annual direct health care costs ranged from $52 bil-
lion to $63 billion in 2013 US dollars, with the majority of
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and apremilast have been shown to be more effective in
improving PASI than conventional systemic therapy or pho-
totherapy [6]. Only one previous study assessed the financial
impact of these treatments on payers in the US [7]. However,
budget impact analyses are important tools that can be used
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Key Points for Decision Makers

Although many targeted biologic drugs and other treat-
ments are available for the management of moderate-
to-severe plaque psoriasis, their impacts on health plan
budgets have not been widely available.

Tildrakizumab has been approved for treating moderate-
to-severe plaque psoriasis, with demonstrated efficacy
and safety.

Over a 5-year period, the cumulative impact of adding
tildrakizumab to a US health plan was a $0.02 per mem-
ber per month reduction in health plan costs for treating
moderate-to-severe plaque psoriasis, compared with a
market scenario without tildrakizamab. Biosimilars for
the treatments in this analysis are not currently marketed
in the US but future uptake of such drugs may impact
overall health plan costs.

for assessing the anticipated changes in expenditures when
a new treatment is introduced to a health system [8].
Tildrakizumab, a monoclonal antibody that selectively
inhibits the p19 subunit of interleukin-23, recently received
US FDA approval for the treatment of moderate-to-severe
plaque psoriasis. The efficacy of tildrakizumab was dem-
onstrated in two randomized, placebo-controlled, phase III
clinical trials, which demonstrated that tildrakizumab was
efficacious, versus placebo and etanercept, in achieving
improvement in PASI 75 [9]. The affordability of tildraki-
zumab for US health care payers has not been fully assessed.
The objective of this study was to estimate the budget impact
of introducing tildrakizumab as a treatment option for mod-
erate-to-severe psoriasis from a US health plan perspective.

2 Methods
2.1 Model Structure

A budget impact model was developed to estimate the
potential impact of introducing tildrakizumab on a US
health plan’s costs over a period of 1-5 years. The model
started with a hypothetical 1-million-member health plan
and then estimated the annual number of moderate-to-severe
plaque psoriasis patients treated with biologics or apremi-
last, as well as the number of patients new to treatment each
year. The treated population size remained constant each
year for the model estimate. In addition to tildrakizumab,
the plaque psoriasis treatments were based on the avail-
able treatments at the time of the analysis that had been
assessed in previous cost-effectiveness analyses [6] and
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included adalimumab, apremilast, brodalumab, etanercept,
guselkumab, ixekizumab, secukinumab, and ustekinumab.
Biosimilars for these treatments are not currently marketed
in the US and were thus not included in the analysis. To
estimate the budget impact of adding tildrakizumab to the
treatment mix, two market scenarios were compared. In sce-
nario 1, patients received current biologic treatments (adali-
mumab, brodalumab, etanercept, guselkumab, ixekizumab,
secukinumab, and ustekinumab) and apremilast based on the
current market shares, and in scenario 2, patients received
tildrakizumab (introduced to the formulary over 5 years) and
all other approved biologic treatments, as well as apremilast,
based on projected annual market shares. Patients received
treatments based on dosing per the prescribing information
and incurred costs related to treatment acquisition, treatment
administration, laboratory testing, and routine clinic visits.
The model calculations utilized annual cycles; therefore,
patients receiving treatment were assumed to receive the
same treatment for the entire year and treatment discontinu-
ation not explicitly modelled.

Costs for treatment acquisition, treatment administration,
laboratory and monitoring were calculated in each market
scenario for each year of the time horizon and were not dis-
counted. Budget impact was calculated by comparing the
total annual health plan costs in scenario 2 with those in
scenario 1. Results were reported in total annual, per mem-
ber per year (PMPY), per member per month (PMPM), and
per treated member per month (PTMPM) costs.

2.2 Population

The modelled patient population was the population indicated
for tildrakizumab (i.e. adult patients with moderate-to-severe
plaque psoriasis who are candidates for systemic therapy or
phototherapy) [9]. A 1-million-member initial plan population
size was assumed (Table 1). The number of patients eligible
for treatment was calculated from the US prevalence estimates
for moderate-to-severe plaque psoriasis [1, 2, 4]. Among all
patients with moderate-to-severe plaque psoriasis, 20% were
assumed to be treated with biologic treatments or apremilast
[10], of whom 36% were estimated to be new to treatment due
to incident psoriasis or switching between treatments [6, 7]. All
patients treated with tildrakizumab were assumed to be new
to treatment in the first year of its introduction (all incurred
more frequent dosing during the induction period than in the
maintenance period in year 1). In all subsequent years of the
model, the portion of tildrakizumab patients new to treatment
was consistent with the other modelled treatments (36%).

The prevalence of moderate-to-severe plaque psoria-
sis and the proportion of patients treated with biologics
was assumed to remain constant. All-cause mortality for
the modelled population was not considered. The treated
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population was therefore assumed to remain constant over
the modelled time horizon.

2.3 Costs

Costs were estimated from a health plan perspective and only
considered direct medical and drug acquisition costs. Indi-
rect costs and costs of productivity loss were not considered.

Treated patients incurred drug acquisition costs based
on dosing regimens as described in the corresponding pre-
scribing information. The incident (newly diagnosed) pso-
riasis patients and patients switching biologic treatments
incurred drug acquisition costs for the treatment induction
period (based on the corresponding phase III clinical trial
assessment periods) and costs for doses administered during
the maintenance period for the remainder of the year. The
remainder of the treated population incurred drug acquisi-
tion costs based on the maintenance dosing regimens.

Annual acquisition costs for biologic treatments and apre-
milast were based on wholesale acquisition costs (WACs) from
May 2019 [11] and recommended dosing regimens from the
corresponding prescribing information (Table 1). Annual costs
were calculated by multiplying the estimated annual treatment
doses required by the treatment cost per dose. Acquisition costs
for each drug differed between the first year of treatment and
subsequent years due to different dosing frequencies over the
induction period (where the primary endpoints were assessed in
phase III trials) compared with the maintenance period. Co-pay
and co-insurance were not considered.

Costs for administering treatments to patients were also
incurred based on dosing regimens for the applicable treat-
ments. For tildrakizumab, all injections were administered at
a clinic visit; all other subcutaneous treatments were admin-
istered at a clinic for the first visit and self-administered by
the patients thereafter. Apremilast was administered orally
and thus did not incur administration costs. The administra-
tion cost per treatment dose administered in a clinic setting
was based on the physician fee schedule Current Procedural
Terminology (CPT) code for subcutaneous injection [12].

Due to treatment interactions with the immune system,
treated patients require laboratory testing at the initiation of
treatment and periodically in each year of treatment to moni-
tor for potential infection and liver function [6]. Therefore,
annual costs of laboratory tests and patient monitoring were
incurred for all treated patients. Annual laboratory resource
use [i.e. latent tuberculosis (TB) screen, active TB screen,
complete blood count, hepatitis B screen, liver function test,
and renal function test] was based on estimated laboratory
regimens [6]; costs per procedure or test were based on 2018
physician and laboratory fee schedules [12, 13]. All treated
patients were assumed to also require four annual clinic vis-
its for disease and treatment monitoring [6]. Costs per clinic
visit were based on the physician fee schedule CPT code

for physician visits of intermediate complexity [12]. Annual
frequencies of resource use were multiplied by the associ-
ated unit costs to derive annual resource costs (see Online
Resource 1 for details). Costs of adverse events (AEs) were
only included in scenario analyses, which is consistent with
previous cost-effectiveness analyses [6].

All costs were adjusted to 2018 US dollars using the
medical care component of the Consumer Price Index [14].

2.4 Market Shares

Current market shares before the introduction of tildraki-
zumab (scenario 1) were based on recent market estimates
from the manufacturer of tildrakizumab assessed as of
March 2019 (Table 1). In scenario 2, a 1% annual uptake
for tildrakizumab was assumed over 5 years based on manu-
facturer estimates; tildrakizumab market share was assumed
to be taken proportionally from the other treatments so that
the distribution of market shares across the other treatments
remained the same as that in the current market.

Annual market shares were multiplied by the total num-
ber of patients treated each year to determine the number
of patients receiving each treatment. Market shares were
applied for the entire year, as patients did not switch or dis-
continue treatment during the year.

2.5 Model Outcomes

The budget impact analysis estimated costs based on the cal-
culated number of patients treated, which remained constant
over the 5-year period. Costs were calculated without dis-
counting, as recommended by the International Society for
Pharmacoeconomics and Outcome Research’s Task Force
on Good Research Practices for budget impact models [8].
For each treatment, costs were organized by drug costs, other
costs, and overall costs, each year and cumulatively. Other
costs included resource use costs for drug administration,
laboratory procedures, and monitoring. Costs were reported
as annual total costs for the health plan population, average
annual costs per health plan member treated per year, PMPY,
PMPM, and PTMPM. The incremental budget impact was
calculated each year by comparing annual costs after the
introduction of tildrakizumab (year 1 through year 5) with
the annual costs for the current market without tildrakizumab.

Scenario analyses were performed to consider additional
factors not included in the base case that may impact costs
and to explore alternative assumptions used for the key inputs.
Besides the direct drug-related costs, additional costs may be
required to treat serious AEs associated with each treatment
analyzed. An additional scenario including AEs due to treat-
ment was considered. The incidence of hospitalizations due
to severe infection, non-melanoma skin cancer (NMSC), and
malignancies other than NMSC for biologic treatments and
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Table 1 Model inputs

Plan population

Population characteristic Base case
Number of members in health plan 1,000,000*
Prevalence of psoriasis 3.2%°
Proportion with plaque psoriasis 90.0%"
Proportion with moderate-to-severe psoriasis 18.2%°
Proportion treated with a biologic or apremilast 20.0%°
New biologic or apremilast treatment users (require induction dosing) 35.6%"

Annual drug costs

Treatment Dose size (mg) Cost per dose® Number of doses in Average annual doses Total cost in Total cost in
(WAC) ($) year 1 (per label) in year 2+ year 1 ($) year 2+($)
Tildrakizumab 100 13,256 5.0 4.3 66,279 57,000
Adalimumab 40f 2587 27.0 26.0 69,850 67,263
Apremilast 308 57 729.0 730.0 41,286 41,342
Brodalumab 210 1750 27.0 26.0 47,250 45,500
Etanercept 50 1294 64.0 52.0 82,785 67,263
Guselkumab 100 10,859 7.0 6.5 76,016 70,586
Ixekizumab goh 5368 17.0 13.0 91,256 69,784
Secukinumab 300 5179 16.0 13.0 82,863 67,326
Ustekinumab 45/90 16,503 5.0 4.3 82,517 70,965
Market shares
Treatment Current (%) Year 1 (%) Year 2 (%) Year 3 (%)~ Year 4 (%) Year 5 (%)
Tildrakizumab - 1.0 2.0 3.0 4.0 5.0
Adalimumab 26.7 26.5 26.2 25.9 25.7 254
Apremilast 16.9 16.7 16.6 16.4 16.2 16.1
Brodalumab 0.6 0.6 0.6 0.6 0.6 0.6
Etanercept 6.7 6.6 6.6 6.5 6.4 6.4
Guselkumab 7.1 7.0 7.0 6.9 6.8 6.8
Ixekizumab 11.6 11.5 114 11.3 11.1 11.0
Secukinumab 16.7 16.5 16.4 16.2 16.0 15.9
Ustekinumab 13.6 13.5 13.3 13.2 13.1 12.9

WAC wholesale acquisition cost
?A 1-million-member health plan is assumed

Prevalence of psoriasis in the US is estimated at 3.2% [2]. It is estimated that 90% of people with psoriasis have plaque psoriasis [1] and that
18% of those have moderate-to-severe plaque psoriasis [4]

‘It is assumed that 20% of patients with moderate-to-severe plaque psoriasis receive biologic treatment or apremilast, based on a study reporting
that 17% of moderate-to-severe plaque psoriasis patients were currently treated, or treated in the last year, with biologics [10]

dThirty-six percent of biologic treatment users were assumed to be new to treatment each year [6, 7]

®Costs are based on May 2019 WAC prices [11] and recommended dosing from prescribing information; co-pay and co-insurance are not
included. The incident population and patients switching biologic treatment incur drug acquisition costs for the treatment induction period
(based on phase III clinical trial) and costs for doses administered during the maintenance period for the remainder of the year. The remainder of
the treated population incurs drug acquisition costs based on the maintenance dosing regimens

f80 mg for the initial dose, followed by 40 mg for all subsequent doses

£10 mg for doses on days 1 and 2, and the morning of day 3, followed by 20 mg for doses through the morning of day 5, and then 30 mg for all
subsequent doses

1160 mg for the initial dose, followed by 80 mg for all subsequent doses

iFor patients weighing < 100 kg, 45 mg per dose; for patients weighing > 100 kg, 90 mg per dose. It was assumed that 50% of patients received
45 mg doses, while the remaining 50% received 90 mg doses

iCurrent market shares were based on March 2019 market share estimates from private communication with the manufacturer of tildrakizumab

XA 1% annual uptake for tildrakizumab was assumed over 5 years; the tildrakizumab market share was assumed to be taken proportionally from
the other treatments so that the distribution of market shares across the other treatments remained the same as in the current market
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apremilast was included (see details in Online Resource 2).
The incidence of AEs for adalimumab, etanercept, secuki-
numab, and ustekinumab was based on a technology appraisal
for secukinumab [15], while the incidence for apremilast,
guselkumab, and ixekizumab was based on prescribing infor-
mation. The incidence for tildrakizumab was assumed to be
the same as that for ustekinumab, as both are interleukin-23
antagonists. The costs of hospitalizations due to AEs were
examined, with costs per hospitalization based on inpatient
data for the relevant AEs from the 2015 Medicare inpatient
charge data (see details in Online Resource 2) [16]. Another
scenario analysis was conducted with a 2% annual uptake of
tildrakizumab (versus 1% in the base case).

Sensitivity analysis was also performed to test the robust-
ness of model outcomes and the uncertainty of model input
data. A one-way sensitivity analysis was conducted by
varying input values for psoriasis prevalence, percentage of
patients requiring induction dosing, drug acquisition costs,
and administration costs uniformly by + 10%, which was
assumed to represent a reasonable range of uncertainty for
the inputs varied. The effect of varying each input on the
overall 5-year budget impact was measured, and the results
were presented in a tornado diagram.

3 Results
3.1 Base-Case Analysis

For a health plan with 1 million members, it was estimated
that 1048 people would be treated for moderate-to-severe
plaque psoriasis each year, and 373 of those would be new to
a biologic treatment or apremilast each year and require more
frequent loading doses during the induction period (Table 2).

The total annual health plan costs associated with biologic
treatments and apremilast were $70.67 million for the current
market without tildrakizumab. Total annual health plan costs
after the introduction of tildrakizumab were $70.66, $70.53,
$70.46, $70.39, and $70.33 million in years 1 through 5,
respectively. Annual health plan costs for tildrakizumab ranged
from $700,000 in year 1 to $3.19 million in year 5. Average
annual health plan costs per patient receiving treatment were
$62,076 for tildrakizumab, $68,710 for adalimumab, $41,770
for apremilast, $46,576 for brodalumab, $73,357 for etanercept,
$72,981 for guselkumab, $77,906 for ixekizumab, $73,335 for
secukinumab, and $75,577 for ustekinumab.

The cumulative health plan costs for tildrakizumab were
$9.64 million over 5 years, while overall costs across all
treatments totaled approximately $352 million ($67,227 per
treated patient per year). Of the total costs, 99.3% was attrib-
uted to drug acquisition costs, while the remaining 0.7%
of costs were attributed to drug administration, laboratory
procedures, and monitoring.

When comparing the market scenario with tildrakizumab
and the market scenario without tildrakizumab, introducing
tildrakizumab decreased the overall annual health plan cost
by $5585, $137,025, $205,538, $274,051, and $342,563 in
years 1 through 5, respectively, resulting in a cumulative
reduction of $964,763. The incremental budget impact pro-
jected total cost reductions between 0.01% and 0.48% in
years 1-5.

The incremental PMPY costs were — $0.01, — $0.14, — $0.
21,—$0.27, and — $0.34 in years 1-5, respectively, resulting
in a negligible impact on PMPM cost in year 1, a reduction
of $0.01 in year 2, a reduction of $0.02 in years 3—4, and a
reduction of $0.03 in year 5. The cumulative budget impact
was — $0.02 PMPM and — $15.34 PTMPM.

3.2 Scenario Analysis

The scenario analysis results are presented in Fig. 1. Adding
the costs of AEs to the analysis, the cumulative health plan
costs were approximately $353 million, while incremental
annual health plan cost reductions were $6391, $138,637,
$207,955, $277,274, and $346,592 in years 1-5, respec-
tively. The cumulative incremental health plan cost reduc-
tion was $976,849 when AE costs were included (versus
$964,763 in the base case), while cumulative PMPM budget
impact changed negligibly from the base case.

Using a 2% annual uptake for tildrakizumab, the incre-
mental health plan cost reductions were $11,171, $274,051,
$411,076, $548,102, and $685,127 in years 1-5, respec-
tively. The cumulative 5-year health plan cost reductions
from adding tildrakizumab to the formulary increased
to $1,929,526, while cumulative PMPM cost reductions
increased to $0.03 (versus $0.02 in the base case).

3.3 Sensitivity Analysis

Figure 2 presents the impacts of key model parameters on
the total annual costs over 5 years. The results were most
sensitive to the drug acquisition costs per dose for tild-
rakizumab, followed by the acquisition costs per dose for
adalimumab, ustekinumab, secukinumab, and apremilast.
Variations in the acquisition costs per dose of brodalumab,
proportion of patients requiring induction dosing, and drug
administration costs had minimal impact.

4 Discussion

A budget impact analysis was conducted to estimate the impact
of introducing and increasing the market share of tildrakizumab
to a US health plan’s budget over 5 years. To our knowledge,
no prior analysis has assessed the potential budget impact of
tildrakizumab for the treatment of moderate-to-severe plaque
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Table 2 Base-case results

Current Year 1 Year 2 Year 3 Year 4 Year 5 Cumulative®
Number receiving treatment 1048 1048 1048 1048 1048 1048 5240
Number new to treatment 373 373 373 373 373 373 1865
Number receiving mainte- 675 675 675 675 675 675 3375
nance treatment
Total annual costs® ($) 70,667,901 70,662,315 70,530,875 70,462,363 70,393,850 70,325,337 352,374,740
Tildrakizumab - 701,094 1,276,333 1,914,499 2,552,665 3,190,832 9,635,422
Drug costs - 694,817 1,264,344 1,896,516 2,528,688 3,160,860 9,545,226
Other costs® - 6277 11,988 17,983 23,977 29,971 90,196
Adalimumab 19,251,204 19,058,692 18,866,180 18,673,668 18,481,156 18,288,644 93,368,338
Drug costs 19,103,948 18,912,908 18,721,869 18,530,830 18,339,790 18,148,751 92,654,148
Other costs® 147,256 145,783 144,311 142,838 141,366 139,893 714,190
Apremilast 7,407,648 7,333,571 7,259,495 7,185,418 7,111,342 7,037,265 35,927,091
Drug costs 7,328,215 7,254,933 7,181,651 7,108,369 7,035,087 6,961,805 35,541,845
Other costs® 79,432 78,638 77,844 77,049 76,255 75,461 385,246
Brodalumab 293,252 290,320 287,387 284,455 281,522 278,590 1,422,274
Drug costs 290,400 287,496 284,592 281,688 278,784 275,880 1,408,442
Other costs® 2852 2823 2795 2766 2738 2709 13,832
Etanercept 5,157,532 5,105,957 5,054,381 5,002,806 4,951,231 4,899,655 25,014,030
Drug costs 5,117,628 5,066,451 5,015,275 4,964,099 4,912,923 4,861,746 24,820,494
Other costs® 39,904 39,505 39,106 38,707 38,308 37,909 193,536
Guselkumab 5,437,449 5,383,074 5,328,700 5,274,325 5,219,951 5,165,576 26,371,626
Drug costs 5,403,080 5,349,049 5,295,018 5,240,987 5,186,957 5,132,926 26,204,937
Other costs® 34,369 34,025 33,682 33,338 32,994 32,651 166,690
Ixekizumab 9,483,271 9,388,438 9,293,605 9,198,773 9,103,940 9,009,107 45,993,863
Drug costs 9,425,070 9,330,819 9,236,569 9,142,318 9,048,067 8,953,817 45,711,590
Other costs® 58,200 57,618 57,036 56,454 55,872 55,290 282,272
Secukinumab 12,851,574 12,723,058 12,594,543 12,466,027 12,337,511 12,208,995 62,330,134
Drug costs 12,767,785 12,640,108 12,512,430 12,384,752 12,257,074 12,129,396 61,923,760
Other costs® 83,789 82,951 82,113 81,275 80,437 79,599 406,375
Ustekinumab 10,785,972 10,678,112 10,570,252 10,462,392 10,354,533 10,246,673 52,311,962
Drug costs 10,714,634 10,607,487 10,500,341 10,393,195 10,286,048 10,178,902 51,965,973
Other costs® 71,338 70,625 69,911 69,198 68,484 67,771 345,989
Incremental budget impact versus current market ($)
Total costs - — 5585 - 137,025 — 205,538 — 274,051 — 342,563 — 964,763
Total PMPY costs’ - -0.01 -0.14 -0.21 -0.27 —-0.34 -0.19
Total PMPM costs - 0.00 -0.01 -0.02 -0.02 -0.03 -0.02
Total PTMPM costs* - - 0.44 —10.89 —16.34 —-21.78 —-27.23 - 15.34

PMPM per member per month, PMPY per member per year, PTMPM per treated member per month

ACumulative results are the sum of results from year 1 to year 5

®Total annual costs include drug acquisition costs, administration costs, and monitoring (laboratory tests and clinic visits) costs

“Other costs included treatment administration, laboratory, and monitoring

4PMPY, PMPM, and PTMPM costs are based on a 1-million-member plan. ‘Treated members’ includes all patients with moderate-to-severe
plaque psoriasis treated with biologic treatments or apremilast. The costs listed in the ‘Cumulative’ column are the average PMPY, PMPM, and
PTMPM costs over the 5-year time horizon

psoriasis in the US. The results of the analysis showed that, for
the assumed market uptake and market shares of other treat-
ments, the introduction of tildrakizumab had a minimal impact
on a health plan’s costs. Overall health plan costs were almost

completely attributed to acquisition costs for biologic treatments
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and apremilast. Compared with a market scenario without tild-
rakizumab, the total health plan costs would decrease from the
first year forward after introducing tildrakizumab to the mar-
ket for the treatment of moderate-to-severe plaque psoriasis.
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Fig. 1 Scenario analysis results. 0 |
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Fig.2 One-way sensitivity analysis: impact of changes of input values on the cumulative budget impact over 5 years. Note: All inputs were var-

ied uniformly by + 10% of the base-case values

Incremental PMPM health plan costs decreased cumulatively
by $0.02 over 5 years.

The results were largely driven by differences in drug
acquisition costs. The smaller decrease in total cost in the
first year of tildrakizumab introduction, compared with sub-
sequent years, was attributable to higher drug acquisition costs
due to more frequent dosing during the induction period for
tildrakizumab patients, who were all assumed to be new to
treatment in its first year of introduction. After the first year,
patients continuing treatment with tildrakizumab only needed
to receive maintenance dosing and thus total costs decreased
more significantly versus the current treatment market as the
uptake of tildrakizumab continued. Tildrakizumab annual

drug acquisition cost per patient in maintenance treatment
($57,000) compared favorably with the biologic treatments
with the largest market shares ($67,263 for adalimumab and
$67,326 for secukinumab). This contributed to the decreases
in total health care costs and PMPM costs during the subse-
quent years of tildrakizumab introduction.

The impact of AE costs was not considered in the base-
case analysis but was shown to have minimal effect on
budget impact results in the scenario analysis. Scenario
analysis also demonstrated that higher uptake of tildraki-
zumab may further reduce total health plan costs for plaque
psoriasis treatment, especially when market share is taken
from drugs with more expensive annual acquisition costs
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for maintenance treatment, such as adalimumab, etanercept,
guselkumab, ixekizumab, secukinumab, and ustekinumab.

While previous studies have examined the budget impact
for various psoriasis treatments, few analyses have been con-
ducted in the US, and no studies have included tildrakizumab
among the treatment options. A recent study modeled the
potential budget impact of brodalumab in the US [17]. Across
all modeled treatments, overall annual health plan costs for the
treatment of moderate-to-severe plaque psoriasis were slightly
higher per treated patient per year in the current study (approxi-
mately $67,000) than in the study by Feldman and colleagues
(approximately $59,000) [17] as more recent and higher drug
acquisition data were used in the current study. In addition,
Feldman and colleagues considered patient co-pays and drug
discounts for drug acquisition costs, which reduced the overall
costs borne by health care payers; to simplify the analyses, these
factors were not considered in the current study.

4.1 Limitations

Population-related parameters for the model were based on
national data and may not reflect the population characteris-
tics of individual health plans. The prevalence of moderate-
to-severe plaque psoriasis was assumed to remain constant
over the modelled time horizon. The World Health Organiza-
tion (WHO) 2016 Global Report on Psoriasis noted that US
data indicated an increase in prevalence from 2.2% in 2004 to
3.2% in 2010 [18]. However, the WHO noted that differences
in methodologies for prevalence studies included in the report
do not support a conclusive statement that psoriasis prevalence
is increasing over time. In addition, sensitivity analysis dem-
onstrated that changes in prevalence rates and other population
characteristics affect the scale of the overall health plan costs
and not the magnitude of the budget impact from introducing
tildrakizumab.

As drug acquisition costs were based on recent WACs, costs
for individual health plans will differ based on co-pay, co-insur-
ance, and use of other treatments not included in this analysis,
such as biosimilars. Manufacturer discounts or rebates may
also affect drug acquisition costs. However, actual discounts
or rebate amounts are often proprietary information and can
be variable across markets and were therefore not considered.

The market shares for treatments other than tildrakizumab
included in the model remained constant over the 5-year time
horizon, whereas market shares may change over time in the
real world and market landscapes for actual US health plans will
likely continue to change over time as new treatments enter the
market. Uptake of biosimilars was not considered, as none of
the treatments in this analysis have biosimilars that are currently
marketed in the US. Therefore, market uptake and pricing data
were not available. The exclusion of biosimilars is in line with
the recent budget impact analysis of plaque psoriasis treatment

A\ Adis

by Feldman et al. [17], which also excluded biosimilars due
to uncertainty in real-world substitution of brand name drugs.

AE costs were only considered in scenario analysis due
to similar AE profiles between treatments and low incidence
rates for serious AEs. Scenario analysis demonstrated that
the inclusion of AEs had a negligible impact on overall
health plan costs and incremental health plan costs associ-
ated with the introduction of tildrakizumab.

This budget impact analysis did not consider treatment
responses and assumed 100% adherence to therapy within
each year of the modeled time horizon. Previous economic
analyses did not consider cost implications of differences
in treatment response [6, 17], but such differences could
impact costs if more effective treatment is associated with
decreased health care resource use. A recent study estimated
an overall adherence rate of 76% for biologics used to treat
psoriasis and did not find statistically significant differences
in adherence between the treatments observed [19], but did
not include all treatments modelled in this analysis. Differ-
ences in adherence across treatments could impact health
plan costs if the frequency of treatment administration is
impacted or if additional medical visits are required for non-
adherent patients. Although the number of patients discon-
tinuing treatment was not captured, annual market shares
were assumed to capture patient movements across treat-
ments due to lack of treatment response.

5 Conclusions

The introduction of tildrakizumab, with a 1% annual uptake
over 5 years, is expected to have a small financial impact
on health plan costs and may reduce the cost of treating
patients with moderate-to-severe plaque psoriasis for a US
health plan. Results were consistent across scenarios tested;
however, future uptake of biosimilars may impact overall
health plan costs for plaque psoriasis treatment.
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