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ABSTRACT

Objectives: To compare estimated actual dosing of etanercept 
and ustekinumab in patients with psoriasis and/or psoriatic 
arthritis with recommended dosing, and to estimate annual 
cost of these psoriasis treatments.

Study Design: Retrospective, observational cohort study.

Methods: Administrative claims data from a commercial claims 
database from January 1, 2010, through December 31, 2013, 
were analyzed. Patients had a diagnosis of psoriasis and/or 
psoriatic arthritis, and continuous enrollment with medical and 
pharmacy benefits for the 12-month preindex period and the 
12-month post index follow-up period. Dosing was determined 
with actual-to-expected dose ratios computed while patients 
were persistent to therapy. Expected dose was calculated ac-
cording to US Package Inserts; expected weight-based dosing 
of ustekinumab was estimated using random weight assign-
ment based on starting dose. Annual psoriasis-related costs 
consisting of biologics, nonbiologic psoriasis therapies, and 
psoriasis-related healthcare utilization were calculated.

Results: Data from 2997 patients (2128 etanercept, 869 
ustekinumab) were analyzed. Actual-to-expected dose ratios 
(SD) for etanercept and ustekinumab were 0.939 (0.304) and 
1.169 (0.687), respectively, for all patients; 1.012 (0.295) 
and 1.164 (0.666) for patients with psoriasis but without 
psoriatic arthritis; and 0.783 (0.261) and 1.203 (0.813) 
for patients with psoriatic arthritis. Annual costs (SD) for all 
patients were $28,291 ($13,296) and $37,537 ($17,209) 
for etanercept and ustekinumab, respectively; for psoriasis pa-
tients without psoriatic arthritis, they were $29,712 ($13,988) 
and $36,976 ($16,817), respectively; and for patients with 
psoriatic arthritis, they were $25,246 ($11,084) and $41,068 
($19,199), respectively.

Conclusions: Actual-to-expected dosing ratios and annual 
costs were lower for etanercept than for ustekinumab in pa-
tients with psoriasis and/or psoriatic arthritis.
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A ctual use of medications is important for payers 
to predict the cost of a treatment. Low variation 
between actual versus expected dosing can reduce the 

uncertainty of drug expenses, which can be beneficial from 
the payer’s budgeting perspective. There is a lack of evidence 
on actual dosing versus expected dosing patterns and costs 
of biologic therapies used for psoriasis and/or psoriatic 
arthritis. Drugs that possess the combined characteristics 
of low expected cost and minimal uncertainty of such cost 
would be optimal to payers.

Etanercept (a tumor necrosis factor inhibitor) and 
ustekinumab (an interleukin [IL]-12 and IL-23 blocker) 
are commonly used biologic therapies for the treatment of 
moderate to severe plaque psoriasis, with both drugs being 
efficacious in treating psoriatic arthritis. Etanercept for 
psoriasis is administered subcutaneously (SC) at a starting 
dose of 100 mg/week for 12 weeks followed by a maintenance 
dose of 50 mg/week.1 Ustekinumab is administered SC based 
on weight: 45 mg for patients weighing ≤100 kg (220 lbs) and 
90 mg for patients >100 kg, with the first 2 doses 4 weeks 
apart followed by a dose every 12 weeks.2 These biologics 
are expected to be generally representative of biologics 
used to treat plaque psoriasis that use standard dosing and 
weight-based dosing.

A study by Thayer et al that examined actual versus 
expected dosing with etanercept showed that patients with 
psoriasis and/or psoriatic arthritis used 89% to 107% of the 
expected dose based on claims data from 2003 to 2008.3 This 
wide range was dependent on whether dosing was based on 
the psoriasis or psoriatic arthritis indication. Actual versus 
expected dosing patterns and costs for ustekinumab or other 
biologics used to treat moderate to severe plaque psoriasis 
have not been reported to date. The objective of this study 
was to estimate current actual dosing of etanercept and 
ustekinumab in patients with psoriasis and/or psoriatic 
arthritis and compare it with the recommended dosing 
in the US Package Inserts (USPIs), and to estimate annual 
psoriasis-related costs.
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METHODS
Data Source
Data for this analysis were obtained 
from the Truven Health MarketScan 
Commercial Claims and Encounters 
Database. This database contains the 
annual inpatient, outpatient, and out-
patient prescription drug experience 
of 30 million commercially insured 
US patients. Enrollees are covered under a variety of 
fee-for-service and managed care health plans, including 
exclusive provider organizations, preferred provider 
organizations, point-of-service health insurance plans, 
indemnity plans, and health maintenance organizations.

Study Design
This was a retrospective, observational cohort study based 
on US administrative claims data from the Truven Health 
MarketScan® Commercial Database. Data were collected 
from January 1, 2010, through December 31, 2013 (FIGURE 1). 
The first new claim for etanercept or ustekinumab (index 
agent) between January 1, 2011, and December 31, 2012, 
was the index event/date. The baseline period comprised 
the 12 months prior to the index date, and the follow-up 
period was the 12 months after the index date. Patients 
were new to any biologic and had no outpatient medical 
claim or prescription claim for any biologic approved prior 
to initiation of the index agent.

Patient Identification
Inclusion criteria were: an outpatient medical or prescription 
claim for etanercept or ustekinumab between January 1, 2011, 
and December 31, 2012; continuous enrollment with medical 
and pharmacy benefits for the 12-month baseline period and 
the 12-month follow-up period; aged 18 to 63 years on index 
date; and a diagnosis of psoriasis (International Classification 
of Diseases, Ninth Revision, Clinical Modification [ICD-9-CM] 
code 696.1x) and/or a diagnosis of psoriatic arthritis (ICD-9-CM 
code 696.0x) during the baseline period. Exclusion criteria 
included a diagnosis for any other indication for etanercept, 
including rheumatoid arthritis (ICD-9-CM code 714.0x), 
juvenile idiopathic arthritis (ICD-9-CM code 714.3x), or 
ankylosing spondylitis (ICD-9-CM code 720.0x); evidence 
of index biologic medication use during the baseline period; 
evidence of ≥2 claims for a different biologic on the index 
date; or evidence of receiving an outlier dose during the 
follow-up period. Outlier doses for etanercept were <12.25 
mg (half the minimum label dose) or >200 mg (double the 
maximum label dose) per week, and for ustekinumab were 
<11.25 mg or >180 mg per claim.

Study Outcomes
Outcomes included the estimate of the ratio of actual dosing 
to expected dosing as defined by the USPI while persistent 
on index medication (no gap ≥45 days and no switching) 
during the follow-up period. For patients on ustekinumab, 
patient weight was inferred because weight data are not 
included in the database. Individual patient weight was 
assigned based on starting dose such that patients who 
initiated ustekinumab with an initial dose >67.5 mg were 
assumed to be high-weight patients (>100 kg) who required 
a dose of 90 mg; the remaining patients who initiated at 
a dose ≤67.5 mg were considered low-weight (≤100 kg), 
requiring a dose of 45 mg (weight based on starting dose). 
A preliminary query of the data indicated that 47.4% of 
patients initiated a dose closer to 90 mg per claim, while 
52.6% of patients initiated with a dose closer to 45 mg per 
claim. As a sensitivity analysis, weight distributions from 
similar age and gender groups were derived from clinical 
trial data,4 where ~69% of psoriasis patients weighed ≤100 
kg and 31% weighed >100 kg. Patient weight was assigned 
as a dichotomous variable so that the distribution of the 
study sample matched the weight distribution reported 
by Lebwohl et al (midpoint weight assignment).4 These 
weight distributions were used to inform the expected 
dose for ustekinumab in this study population, and results 
for patients on ustekinumab represent the average for the 
entire cohort.

PRACTICAL IMPLICATIONS
Dosing and usage of medications are important for payers to estimate the cost of treatment. In 
this analysis of data from a commercial claims database, the actual-to-expected dosing ratio was 
lower for etanercept than for ustekinumab. Additionally, annual costs consisting of biologics, non-
biologic psoriasis therapies, and psoriasis-related healthcare utilization were lower for etanercept 
than for ustekinumab. Payers may consider these findings when predicting the cost of treatment for 
patients with moderate to severe plaque psoriasis receiving etanercept or ustekinumab.

Figure 1. Study Periods

Follow-up period: 12 months continuous enrollment after index date

Patient selection period: identification of index date 

Baseline period: 12 months continuous enrollment before index date

1/1/20111/1/2010 12/31/2012 12/31/2013
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Annual treatment costs during the follow-up period 
were calculated. Costs included index biologic costs, total 
biologic therapy costs (for patients who switched biologics), 
and total psoriasis-related costs. Psoriasis-related costs 
included the cost of inpatient, outpatient, emergency 
department claims with a diagnosis of psoriasis in the 
primary diagnosis position, and costs of all nonbiologic 
and biologic agents approved for psoriasis treatment, 
including topical prescription therapy, phototherapy, 
and oral or intravenous corticosteroids. Healthcare costs 
were adjusted to 2013 US dollars using the Medical Care 
component of the Consumer Price Index.

Statistical Considerations
This study was descriptive only, and no formal hypothesis 
was tested. Actual dosing data were calculated during the 
time period when patients were persistent (no gap ≥45 days 
and no switching). Descriptive results were stratified by 
diagnosis (all psoriasis patients with or without psoriatic 
arthritis, psoriasis patients without psoriatic arthritis, and 
patients with psoriatic arthritis). Chi-square and t tests were 
used to compare categorical and continuous variables, 
respectively, between etanercept and ustekinumab.

RESULTS
Patients
A total of 2997 eligible patients (2128 etanercept, 869 
ustekinumab) were identified in the database. The mean 
age was 45 years, and slightly more than half of patients 
were male (TABLE 1). Patients on etanercept and those 
on ustekinumab had similar baseline Deyo Charlson 
Comorbidity Index scores. More patients on etanercept 
had psoriatic arthritis (n = 677; 31.8%) compared with 
patients on ustekinumab (n = 119; 13.7%).

Actual-to-Expected Dosing
For psoriasis patients with or without psoriatic arthritis, 
the actual mean (SD) dose for etanercept was 2176 (1255) 
mg and was 195 (130) mg for ustekinumab during the 
12-month follow-up. Ratios of actual doses to expected 
doses were slightly higher for patients on ustekinumab 
based on random weight assignment than for patients on 
etanercept (FIGURE 2). In the sensitivity analysis, ratios 
were lower for ustekinumab based on midpoint weight 
assignment compared with weight based on starting dose.

Costs
Total psoriasis-related costs were lower for etanercept than for 
ustekinumab during the 12-month follow-up period (P <.001), 
including index biologic costs (P <.001) and other psoriasis- or 
psoriatic arthritis–related costs (P = .034) (TABLE 2). Annual 
costs (SD) for all patients were $28,291 ($13,296) and $37,537 
($17,209) for etanercept and ustekinumab, respectively; 
for psoriasis patients without psoriatic arthritis, they were 
$29,712 ($13,988) and $36,976 ($16,817); and for patients 
with psoriatic arthritis, they were $25,246 ($11,084) and 
$41,068 ($19,199). Across all patients, the annual cost for 
biologic therapy (SD) was $26,784 ($13,072) for etanercept 
and $35,686 ($16,897) for ustekinumab.

DISCUSSION
In this study of real-world etanercept and ustekinumab 
dosing patterns for moderate to severe plaque psoriasis 

Table 1. Demographic and Clinical Characteristics at Index Date

Characteristic
Etanercept 
(N = 2128)

Ustekinumab 
(N = 869)

Age, years: mean (SD) 45.2 (11.6) 45.2 (11.2)

Male: n (%) 1076 (50.6) 486 (55.9)

Geographic region: n (%)

Northeast 368 (17.3) 163 (18.8)

North Central 472 (22.2) 193 (22.2)

South 868 (40.8) 352 (40.5)

West 386 (18.1) 155 (17.8)

Unknown/missing 34 (1.6) 6 (0.7)

Insurance plan type: n (%)

Fee-for-service 47 (2.2) 17 (2.0)

Health maintenance organization 383 (18.0) 140 (16.1)

Point-of-service 214 (10.1) 77 (8.9)

Preferred provider organization 1224 (57.5) 523 (60.2)

Othera 260 (12.2) 112 (12.9)

PsA: n (%) 677 (31.8) 119 (13.7)

Deyo Charlson Comorbidity Index:  
mean score (SD)

0.3 (0.8) 0.3 (0.9)

Comorbid conditions: n (%)

Anxiety 181 (8.5) 72 (8.3)

Asthma/COPD 171 (8.0) 62 (7.1)

CVD (excluding hypertension) 156 (7.3) 67 (7.7)

Depression 226 (10.6) 82 (9.4)

Diabetes 236 (11.1) 99 (11.4)

Hypertension 530 (24.9) 200 (23.0)

Osteoarthritis 258 (12.1) 66 (7.6)

Concomitant medications: n (%)

Nonbiologic systemic therapy 597 (28.1) 174 (20.0)

Topical medication 1638 (77.0) 644 (74.1)

Phototherapy 147 (6.9) 65 (7.5)

Corticosteroids 921 (43.3) 308 (35.4)

aOther insurance plan types included consumer-driven health plans, high-deductible 
health plans, and unknown or missing plans.
CVD indicates cardiovascular disease; COPD, chronic obstructive pulmonary disorder.
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and/or psoriatic arthritis, we found 
higher than expected rates of high-dose 
ustekinumab use. In contrast, actual 
doses of etanercept were lower than 
expected across all patients and for 
those patients with psoriatic arthritis, 
and were slightly above expected doses 
among patients with psoriasis only. 
Managers of healthcare plans that 
attempt to predict costs of ustekinumab 
should consider these findings and 
should not make assumptions on 
weight-based dosing based on patient 
populations enrolled in clinical trials.

Trends observed in this study are 
consistent with an analysis of adminis-
trative claims data by Thayer et al3 that 
evaluated etanercept treatment patterns 
in psoriasis patients with and without 
psoriatic arthritis. In the Thayer study, 
patients with only psoriasis received 
107% of the expected dose (compared with 100% in our 
analysis), and patients with psoriatic arthritis received 89% 
of the expected dose (compared with 78% in our analysis).

A possible reason for the differences in etanercept and 
ustekinumab actual-to-expected dosing ratios observed in 
our study may be due to dose escalations and reductions. An 
analysis based on administrative claims data showed that 
patients on etanercept had a higher rate of dose escalation 
at 12 months of treatment (41.0%) compared with those on 
ustekinumab (35.9%), but the etanercept cohort also had 
higher rates of dose reductions (48.7%) compared with 
the ustekinumab cohort (37.4%).5 A cross-sectional study 
of a clinical practice in Spain reported dose escalation in 
17.9% and 4.2% of patients on ustekinumab and etanercept, 

respectively, and dose reductions in 46.4% and 41.6%.6 
The overall annual mean reduction in dose per patient was 
0.9% for ustekinumab and 13.8% for etanercept.6 In a phase 
3 trial of ustekinumab, 51% of patients had an increase 
in dose based on an efficacy algorithm.7 In a randomized 
controlled trial of etanercept, dose reductions were not 
associated with a decrease in efficacy.8

Limitations
Limitations of the study were inherent to the use of claims 
data for retrospective analyses. The results are limited to 
individuals with commercial health coverage and may not 
be generalizable to uninsured or underinsured patients, 
or those on Medicare. Claims could be misclassified and 

The ratio of actual dose based on claims data to expected dose based on the US Product Inserts is shown for patients on 
etanercept (purple bars), patients on ustekinumab with expected dose based on random weight assignment (light green 
bars), and patients on ustekinumab with expected dose based on midpoint weight assignment (dark green bars bars) is 
shown. Ratios that are >1 represent higher dose or more frequent dosing than expected, and ratios <1 represent lower 
dose or less frequent dosing than expected. Error bars represent SD. 

PsA indicates psoriatic arthritis; PsO, psoriasis.

Figure 2. Ratios of Actual Dose to Expected Dose

Table 2. Estimated Annual Cost per Patient

Cost, US$:  
mean (SD)

All Patients PsO Only PsA

Etanercept 
(N = 2128)

Ustekinumab 
(N = 869)

Etanercept 
(n = 1451)

Ustekinumab 
(n = 750)

Etanercept 
(n = 677)

Ustekinumab 
(n = 119)

Annual medical costa 28,291 (13,296)** 37,537 (17,209) 29,712 (13,988)** 36,976 (16,817) 25,246 (11,084)** 41,068 (19,199)

Biologic therapy cost 26,784 (13,072)** 35,686 (16,897) 28,459 (13,699)** 35,516 (16,671) 23,194 (10,780)** 36,756 (18,297)

PsO/PsA-related costb 1507 (3246)* 1850 (5454) 1253 (2433) 1460 (3488) 2052 (4474)** 4312 (11,599)

aHealthcare costs were summed over the 12-month follow-up period. Healthcare costs are expressed in 2013 constant dollars, adjusted using the Medical Care component of the 
Consumer Price Index. Costs were measured using the financial fields on administrative claims in the MarketScan Databases and include the gross covered payments for all healthcare 
services or products, ie, the amount eligible for payment after applying pricing guidelines such as fee schedules and discounts, but including deductibles, co-payments, and coordination 
of benefits.
bAnnual psoriasis- or psoriatic arthritis-related costs included the inpatient, outpatient, and emergency department claims with a diagnosis of psoriasis or psoriatic arthritis in the primary 
position. Medication costs included the cost of nonbiologic systemic agents (methotrexate, sulfasalazine, and cyclosporine), topical prescription therapy, phototherapy, and corticosteroids 
(oral and intravenous).
PsA indicates psoriatic arthritis; PsO, psoriasis. 
*P <.05.
**P <.01.
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could be subject to data coding and entry errors. Cost data 
were associated with outpatient medical procedures, and 
line items could not be identified separately, which may 
have affected cost estimations. Administrative claims data 
do not contain information on disease severity or effects of 
treatment. It is not possible to determine whether patients 
had only psoriatic arthritis, which may warrant a different 
dosing regimen. Also, dose and weight distributions were not 
comparable with the results from the study used to estimate 
weight distributions.4 In this analysis, a higher proportion 
of patients (~50%) initiated at 90 mg, resulting in higher 
than expected doses using the random weight assignment 
for ustekinumab. It is possible that some patients received 
ustekinumab at an incorrect weight-based dose (eg, a 45-mg 
dose for a patient who weighed more than 100 kg).

CONCLUSIONS
Patients initiating psoriasis and/or psoriatic arthritis 
treatment with etanercept had a 20% lower actual-versus-
expected dosing ratio while persistent on therapy and 25% 
lower total annual psoriasis-related costs than did patients 
initiating ustekinumab. These results suggest that products 
with variable dosing, such as ustekinumab, can introduce 
cost-related uncertainties for payers.
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