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Introduction
Psoriasis is a chronic autoimmune skin condition that affects 
≈8 million Americans [1]. Approximately 10% of affected 
Americans have moderate-to-severe psoriasis that necessitates 
use of phototherapy or systemic medications, yet many 
patients remain undertreated [2,3]. According to a survey 
undertaken by the National Psoriasis Foundation in 2001, 
40% of respondents felt frustrated with the ineffectiveness 
of therapies, and 32% felt that treatment was not sufficiently 
aggressive [4].

Biologic medications (“biologics”) have revolutionized the 
management of psoriasis. Biologic agents target specific steps 
in the immune pathways that lead to psoriasis [5]. Biologics are 
not metabolized by the cytochrome P450 system, so drug-
interaction problems are limited [6]. In addition, compliance 
with treatment using biologics, though not perfect, is higher 
than that observed with other psoriasis medications (e.g. 
topical agents, phototherapy) [6]. Biologics are expensive, 
but the cost is offset by: significant reductions in the number 
of hospital stays; use of other systemic therapies; improved 

Psoriasis Area and Severity Index (PASI) outcomes; and 
increased satisfaction by patients [7,8].

There are two main categories of biologic treatments for 
psoriasis: tumor necrosis factor (TNF)-α inhibitors (e.g. 
etanercept, adalimumab) and interleukin-12/23 inhibitors 
(e.g. ustekinumab). Cost analyses of these drugs have yielded 
estimates from $7,993 a year to $48,000 a year [9–11]. Given 
these high sums, cost is an important consideration for 
physicians and patients before choosing a biologic agent. 
Here, we provide an updated estimate of the annual cost of 
etanercept, adalimumab, and ustekinumab, and review the 
literature regarding cost analyses pertinent to these drugs.  
We also discuss the growing role of cost-effectiveness in 
treatment guidelines.

Methods
Annual drug costs
Annual drug costs were estimated for etanercept, adalimumab, 
and ustekinumab. The cost of each drug was estimated 
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Abstract
Background: Biologic agents have revolutionized the 
management of psoriasis but at a higher cost compared with 
“traditional” agents. Cost must be considered when evaluating 
management options for psoriasis.

Objective: To estimate the annual cost of treatment of psoriasis 
using biologic agents and assess the trend over the past decade.

Methods: The cost of annual treatment paradigms for 
etanercept, adalimumab, and ustekinumab was estimated 
using the average wholesale price. Trends were assessed by 
calculating the percentage change in annual cost compared 

with the previous year. A sales-based cost of drugs was 
estimated using gross US sales of each drug and an estimate of 
the total number of patients treated based on prescription data.

Results: The cost of one year of induction and maintenance 
treatment was highest for ustekinumab ($53,909), followed by 
etanercept ($46,395), and adalimumab ($39,041). The sales-
based cost of drugs was greatest for ustekinumab ($25,012), 
then adalimumab ($6,786) and etanercept ($6,629). Sales-based 
cost increased at an average of 20% per year.

Conclusion: The cost of biologic treatments for psoriasis has 
been increasing. Cost considerations in the management of 
psoriasis are likely to increase given the limited healthcare 
resources that are available.

Keywords: cost analysis, etanercept, adalimumab, ustekinumab, 
psoriasis
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according to the average wholesale price (AWP) from the  
Red Book Drug Topics, 2014 [12]. All costs were calculated in US 
dollars. Additional costs, such as hospitalizations, physician 
visits, laboratory tests, and adverse events, were not included 
in this cost analysis. The cost of etanercept was based on a 
recommended initiation treatment regimen of 50 mg twice 
weekly for 3 months, followed by 50 mg once weekly [13]. For 
adalimumab, the cost estimate consisted of an 80-mg loading 
dose, followed by 40 mg every other week beginning one week 
after the initial dose [14]. For ustekinumab, recommended 
treatment doses differ depending on patient weight (≤100 kg  
or >100 kg). Consequently, a patient weight of 80 kg was 
assumed. The annual cost estimate included a dose of 45 mg at 
0- and 4-weeks, and 45 mg every 12 weeks thereafter [15].

A trend of drug costs from 2004 to 2014 was calculated using 
the AWP/unit specific to each year listed in Red Book Drug 
Topics for each drug. Annual cost was then estimated using 
the same treatment paradigm as outlined above. In addition, 
the percentage change in annual cost was calculated, and 
compared with overall annual inflation and annual  
healthcare inflation.

Estimation of “sales-based cost”
Wholesale prices may not provide an accurate measure of what 
payers are paying for biologics because prices may be modified 
by contract issues. To estimate cost after accounting for drug 
discounting, a sales-based estimate of cost for a biologic drug 
for psoriasis was calculated using the following formula:

Sales-based cost of drugs =
gross US sales ($)

total number of patients treated

Gross sales in the US were appraised through the 2013 
Securities and Exchange Commission 10K Annual Reports 
for Amgen and Abbvie, the producers of etanercept and 
adalimumab, respectively [16,17]. Sales of ustekinumab were 

monitored through annual sales and earnings reports for 
Johnson and Johnson [18].

A direct estimate of the total number of patients taking 
each drug was not available. To estimate the total number of 
patients taking each drug, we used prescription data available 
on the Bloomberg L.P. database to determine the total number 
of prescriptions (refills and new) from 2011 to 2013. The total 
number of prescriptions (refills and new) each year was 
divided by two based on the assumption that each psoriasis 
patient receives two prescriptions a year for biologic agents. 
Information from the database is derived from Symphony 
Health Solutions (provider of data on prescription audits in  
the US). It provides information on weekly and monthly retail, 
non-retail, and mail-order prescription activity.

Results
Expected annual costs for  
biologic drugs
Estimated annual cost of biologic treatment ranged from 
$36,038 (adalimumab) to $44,924 (ustekinumab). The cost  
was higher during the first year (when loading doses are 
required): $46,395 vs $37,111 for etanercept, $39,041 vs $36,038 
for adalimumab, and $53,909 vs $44,924 for ustekinumab  
(Table 1).

All three drugs increased in cost from 2004 to 2014 (Figure 1). 
The percentage change in cost for etanercept from 2004 to 
2014 was 120%, for adalimumab from 2004 to 2013 was 103%, 
and for ustekinumab from 2010 to 2014 was 53%. For the five-
year interval 2010–2014, the change in cost for etanercept was 
48% and for adalimumab was 64%.

The average annual rate of increase was of the same order  
of magnitude for all three drugs: 8.2% for etanercept, 9.2%  
for adalimumab, and 11.0% for ustekinumab (Figure 2).  

Table 1.  Comparison of annual treatment costs for psoriasis using biologic agents.

Treatment Recommended dosing schedulea Average wholesale 
priceb (2014 USD)

Initial then 
maintenance (USD)

Maintenance 
(USD)

Etanercept Initial: 50 mg twice weekly for 3 months, 
then 50 mg once weekly

15.47/mg 46,395 37,111

Adalimumab Initial: 80 mg single dose
Maintenance: 40 mg every other week 
beginning 1 week after initial dose

46.92/mg 39,041 36,038

Ustekinumab Initial: Assuming ≤100 kg: 45 mg at 0- and 
4-weeks, then every 12 weeks thereafter

196.63/mg 53,909 44,924

aDosing regimens for adalimumab and ustekinumab are based on FDA recommendations. Dosing regimen for etanercept  
is based on the PRESTA trial [13].
bAverage wholesale price was determined from the Red Book Drug Topics, 2014 [12].
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Figure 1. Trends in cost for the first year of treatment from 2004 to 2014.
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Costs were calculated using an AWP specific to each year for each drug. Annual costs were  
based on recommended treatment paradigms and represent the first year of treatment  
(includes loading doses).
AWP, average wholesale price.

Figure 2.  Percent change in annual cost of biologic drugs.
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These rates of increase were higher than the overall inflation 
rate of 1.5% and the overall healthcare inflation rate of  

2.5% [19,20].

Sales-based cost of drugs
Our sales-based cost of drugs was lower than published 
wholesale cost rates, which may reflect the effects of 

contracting (as was anticipated; Table 2). Sales-based  
cost in 2013 was greatest for ustekinumab ($25,012),  
followed by adalimumab and etanercept, which were  
priced similarly at $6,786 and $6,629, respectively (Table 2).  
The percent change in price from 2011 to 2013 was  
17–23% for etanercept and adalimumab, and 11–39%  
for ustekinumab.
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Compared with biologic treatment of other systemic immune-
mediated diseases, the cost of biologic therapy for psoriasis is 
similar or slightly lower. For example, certolizumab pegol for 
rheumatoid arthritis costs $79,750 a year based on the AWP 
at a maintenance regimen of 200 mg every other week [12]. 
Natalizumab is used in a regimen for Crohn’s disease of 300 mg 
every 4 weeks, and costs $67,370 a year based on wholesale 
prices [12].

Balancing efficacy and cost  
in guidelines
Given the economic climate, it is prudent to consider cost-
effectiveness when establishing treatment guidelines. The 
UK National Institute for Health and Clinical Excellence 
(NICE) incorporates efficacy and cost-effectiveness in the 
recommendations in its guidelines [29]. These guidelines 
suggest that methotrexate should be the first agent used in 
individuals who meet the criteria for systemic therapy. There 
is no recommendation as to which biologic agent should be 
administered first. However, the guidelines recommend use of 
biologics including ustekinumab, etanercept, or adalimumab if 
the psoriasis is severe (PASI ≥10 and Dermatology Life Quality 
Index (DLQI) >10) and has not responded to systemic therapies 
including cyclosporine, methotrexate, and psoralen combined 
with ultraviolet A, or if the patient has a contraindication to 
these therapies (e.g. pregnancy, leukopenia) [29,30].

Treatment guidelines set by the British Association of 
Dermatology in 2009 recommend use of TNF-α inhibitors 
before ustekinumab because there had been limited exposure 
by patients to ustekinumab at the time the guidelines 

Discussion
The cost of one year of induction and maintenance treatment 
was highest for ustekinumab ($53,909), followed by etanercept 
($46,395), and adalimumab ($39,041). These estimates are 
considerably higher compared with previous estimates: $7,993 
to $48,731 per year for etanercept, $19,000 to $37,000 for 
adalimumab, and $15,243 to $34,951 for ustekinumab [1,9–11, 
21–24]. These differences may be attributable to: differences 
in treatment paradigms; variations in valuation methodology; 
increases in the AWP of drugs over time. For example, some 
studies included the cost of laboratory tests and office visits 
[1,9,10,21,23], and used the wholesale acquisition price for 
drug costs [25,26]. The AWP is typically set 20–25% above the 
wholesale acquisition cost or list price [27]. These studies were 
conducted several years ago and our calculations suggest that 
the AWP increased over time, especially for ustekinumab (>50% 
over five years). Hence, it is likely that our higher estimate is also 
due to a rising AWP.

Inflation could be another potential cause for the higher costs 
estimated in this analysis. However, our calculated increases 
in cost clearly outstrip the increase in Consumer Price Index-
Urban for overall and healthcare-specific inflation – a finding 
that echoes the work of Beyer et al. [22]. Other factors that 
may be responsible (at least in part) for rising costs include: 
increasing costs for research and development; costs of subject 
recruitment; increasing competition in the market for drugs 
with similar efficacies; increasing safety regulation (which 
translates into longer and more complicated clinical trials) 
[28]. Biologic agents are also more complicated to produce 
compared with more “traditional” therapies [22].

Table 2. Estimated sales-based cost of biologic drugs [gross US sales ($)/total number of patients treated*].

2013 % Change 2012 % Change 2011

Etanercept
 Sales-based cost
 US sales (million)a

 Total prescriptions dispensedb

6,629
4,256
1.286 million

18 5,603
3,967
1.416 million

17 4,756
3,458
1.454 million

Adalimumab
 Sales-based cost
 US sales (million)c

 Total prescriptions dispensedb

6,786
5,236
1.543 million

19 5,662
4,377
1.546 million

23 4,600
3,426
1.489 million

Ustekinumab
 Sales-based cost
 US sales (million)d

 Total prescriptions dispensedb

28,161
957
67,966

11 25,390
627
49,390

39 18,247
443
48,555

aAmgen. 2013 Annual Report and 10-K, 2013 [16].
bBloomberg L.P. (2014) Retail Scripts/Institution Sales. [Retrieved 17 April 2014 from Bloomberg database].
cAbbVie. 2013 Annual Report on Form 10-K and 2014 Proxy Statement, 2013 [17].
dJohnson J. Sales and Earnings, 2014 [18].
*Total number of patients treated estimated by dividing the total number of prescriptions dispensed by two  
(assuming patients receive two prescriptions per year).
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A review of cost-effectiveness studies on biologic agents  
in psoriasis yielded inconsistent results for the most  
cost-effective agent (Supplemental Table 1), probably 
because different patient cohorts and agents were studied 
[9–11,21,23,25,26,32–35]. Conclusions drawn from  

were written. However, since then, favorable five-year safety 
data have been reported [31]. In contrast, treatment guidelines 
from the American Academy of Dermatology in 2011 for 
moderate-to-severe psoriasis do not specify the sequence by 
which biologics should be prescribed.

Supplemental Table 1. Summary of cost-effectiveness analyses of biologic agents for psoriasis based on US pricing.

Author, year, 
reference

Number of 
trials

Cost methodology Efficacy 
methodology

Most cost-effective 
biologic

Hankin et al., 
2005a [1]

16 studies 
(1966–2004)

Annual cost (AWP, treatment 
administration, adverse-event monitoring 
and treatment, reimbursement rate from 
Medicare)

PASI% between 
6 weeks and 14 
weeks

Infliximab 5 mg/kg at 
weeks 0, 2, and 6

Menter et al., 
2005 [34]

3 RCTs 18 months of treatment (AWP, office fees, 
injection fees, costs due to adverse events, 
laboratory monitoring)

PASI-75 at 18 
months

Etanercept 50 mg 
twice weekly ×12 
weeks, then 50 mg 
weekly

Miller et al., 
2006a [9]

16 studies Annual cost (treatment administration, 
adverse-event monitoring and treatment)

PASI% (treatment 
period not 
specified)

Infliximab 5 mg/kg

Pearce et al., 
2006a [10]

13 RCTs 
(1998–2004)

12 weeks of treatment (AWP, physician 
visits, laboratory tests, Medicare fee for 
schedule of infusions)

PASI-75 after 12 
weeks

Infliximab 5 mg/kg

Nelson et al., 
2008 [21]

11 RCTs 
(2003–2007)

12 weeks of treatment (AWP, physician 
visits, laboratory testing, Medicare fee for 
schedule of infusions)

PASI-75, DLQI after 
12 weeks

Etanercept 25 mg once 
weekly (DLQI MID)
Infliximab 3 mg/kg 
(PASI-75)

Hankin et al., 
2010a [26]

22 RCTs 
(1966–2008)

Annual cost (WAC, adverse event 
monitoring and treatment, Medicare fee 
for schedule of infusions)

PASI-75, PGA 0/1 
after 6–14 weeks 
of treatment

Infliximab 5 mg/kg 
at weeks 0, 2, 6, then 
every 8 weeks

Staidle et al., 
2011a [11]

22 RCTs 
(2001–2011)

Annual cost (AWP, office visits, laboratory 
tests, monitoring procedures)

PASI-75, DLQI MID 
after 12 weeks of 
treatment

Infliximab 5 mg/kg 
every 8 weeks (PASI 
and DLQI)

Anis et al.,  
2011 [32]

22 RCTs 10–16 weeks of treatment (AWP, treatment 
administration, monitoring, laboratory 
tests)

PASI between 
10–16 weeks

Adalimumab 40 mg 
every other week 
(QALY)

Martin et al., 
2011 [25]

ACCEPT trial 
(ustekinumab, 
etanercept)

16 weeks of treatment (WAC) PASI-75 after 12 
weeks

Ustekinumab (45 mg or 
90 mg depending on 
weight)

Villacorta et al., 
2013 [35]

ACCEPT trial 
(ustekinumab, 
etanercept)

3 years of treatment (Medicare Part B 
average sales price, treatment of adverse 
events, physician visits)

PASI after 12 weeks Ustekinumab 45 mg 
($150,000 threshold 
per QALY)

Ahn et al.,  
2013 [23]

27 RCTs 
(1995–2012)

12 weeks of treatment (AWP, physician 
visits, laboratory tests, Medicare fee for 
schedules of IV procedures)

PASI-75, DLQI after 
12 weeks

Infliximab 3 mg/kg  
(PASI-75 and DLQI)

Chi et al.,  
2014 [33]

13 RCTs 
(2005–2012)

6 months of treatment (AWP) PASI-75 and PGA 
0/1 after 6 months

Adalimumab 80 mg 
loading dose, then  
40 mg every other week 
(PASI-75 and PGA 0/1)

aStudy included non-biologic agents (i.e. phototherapy, cyclosporine, methotrexate, acitretin).
RCT, randomized controlled trial; PASI, Psoriasis Area and Severity Index; DLQI MID, Dermatology Life Quality Index Minimally 
Important Difference; PGA 0/1, Physician Global Assessment clear/minimal; ACCEPT, Active Comparator (CNTO1275/Enbrel) 
Psoriasis Trial; AWP, average wholesale price; WAC, wholesale acquisition cost.
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drug prices that may not reflect the contracted price of the 
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Our cost analysis had several limitations. First, other direct 
costs, such as physician visits, laboratory tests, and treatment 
for adverse events, were not included. However, they are 
likely to have been minimal compared with the cost of 
biologic drugs. Indirect costs (including comorbidities and 
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considerations. However, we could not measure these costs, so 
they were not included in this therapeutics-specific analysis. 
Second, in our estimate of the sales-based cost according to 
the total number of patients treated with biologic drugs, we 
assumed that patients fill two prescriptions each year, but this 
“ballpark estimate” may not reflect true prescribing patterns. 
Lastly, our estimate of sales-based cost does not reflect the 
specific contracts and prices of the insurers of individual 
patients. Thus, if choosing a therapy for a specific patient, then 
estimates of which drug is the most expensive may not apply 
because we do not know that contracted drug-purchasing rates 
of the insurer. We did not have access to insurance databases  
in this study, but using data from these sources may be helpful 
in future studies.

Psoriasis is a chronic, long-term condition, so awareness of 
treatment costs is important. Our cost analysis demonstrates 
that the annual cost of drugs is expensive and continues to 
increase each year. New oral therapies on the market may 
provide less costly alternatives. For example, apremilast, an 
inhibitor of phosphodiesterase-4 approved by the Food and 
Drug Administration in March 2014 for psoriatic arthritis, costs 
$27,375 a year based on wholesale pricing of a dose of 30 mg 
twice a day. However, with a lower efficacy rate, it may not 
be more cost-effective [10]. Tofacitinib, an inhibitor of JAK-
kinase – if used for psoriasis at 5 mg twice a day – would cost 
$32,000 a year based on wholesale prices [12]. It is hoped that 
“biosimilars” will lower the cost of biologic agents. However, 
biosimilars are anticipated to cost only 20–30% less than 
branded biologics – a less drastic reduction in cost compared 
to generics which, at least in the past, lowered prices ≤90%  
and captured a large share of the market [36]. As a significantly 
low-cost, highly effective, safe alternative to biologics for 
patients who have failed conventional therapy is not on the 
horizon, costs will continue to play a part in the choice of 
therapy for severe psoriasis.
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