
 

Real-world data analysis of dose escalation and associated costs in biologic treatment of psoriasis
Jerry Bagel,1 Brad Glick,2 Jashin J Wu,3 Xue Song,4 Ishveen Chopra,4* Matthew Brouillette,4 Alan M Mendelsohn,5* Stephen J Rozzo,5 George Han6 
1Psoriasis Treatment Center of Central New Jersey, East Windsor, NJ, USA; 2Glick Skin Institute, Margate, FL, USA; 3Dermatology Research and Education Foundation, Irvine, CA, USA; 4IBM Watson Health, Cambridge, MA, USA; 5Sun Pharmaceutical Industries, Inc., Princeton, NJ, USA; 6Icahn School of Medicine at Mount Sinai, New York, NY, USA
*Affiliation at the time the analyses were performed

Presented at Symposium for Inflammatory Skin Disease Virtual Experience, April 9–11, 2021

INTRODUCTION AND OBJECTIVES
• Psoriasis affects an estimated 2.8% of the US population1

• Dose escalation can increase the effectiveness of biologic treatments 
for plaque psoriasis but may significantly increase the cost of therapy2, 3

• Real-world data on dose-escalation patterns, associated costs, and 
safety concerns among patients with plaque psoriasis treated with 
biologics are limited2-4

• This analysis documents real-world dose-escalation patterns in 
patients with psoriasis, examines additional costs associated with 
above-label use of biologics, and assesses the safety of above-label 
use of these biologics

METHODS
Study design and patients
• This was a descriptive retrospective cohort analysis using the IBM 

Watson Health MarketScan® Commercial and Medicare Supplemental 
Databases

• Adult patients with plaque psoriasis who were newly initiating 
treatment with adalimumab, etanercept, ixekizumab, or secukinumab 
between January 1, 2015, and November 30, 2019, were eligible

 — The index date was the date of the first claim for the index 
treatment
 — Eligible patients had ≥12 months of continuous enrollment with 
medical/pharmacy benefits before the index date and after the 
start of maintenance dosing and ≥1 prescription filled for the index 
biologic during the 12-month follow-up period
 — Patients had no other indications for biologics of interest
 — Only biologics approved prior to 2017 were included in this 
analysis to ensure sufficient data were available for all agents; 
ustekinumab was excluded because on-label weight-based dosing 
could not be verified

Study period and outcomes
• The baseline period was 12 months prior to the start of index 

treatment, and the induction period was 2 to 12 weeks based on the 
dosing schedule for each agent

• Outcomes were measured in the 12-month follow-up period after start 
of maintenance dosing and included:

 — Percentage of patients with above-label use, defined as ≥10% 
above the recommended maintenance dose of each biologic
 — Time in days to dose escalation
 — Number of days of above-label use
 — Additional costs associated with above-label use
 — Adverse events (AEs)
 — Respiratory infections, gastrointestinal (GI)-related infections, 
other infections, inflammatory bowel disease, and major 
cardiovascular events

RESULTS
Patients
• Of 6453 patients included, 4654 (72.1%) received adalimumab, 863 (13.4%) received secukinumab, 708 

(11.0%) received etanercept, and 228 (3.5%) received ixekizumab (Table 1)
 — Patient age and sex were similarly distributed across the treatment categories
 — Most patients had commercial insurance with preferred provider organization plans

• Demographics were consistent between patients in the the above-label and on-label groups

Table 1. Patient demographics

Demographic 
characteristics Etanercept Adalimumab Ixekizumab Secukinumab

On- 
label

Above-
label

On- 
label

Above-
label

On- 
label

Above- 
label

On- 
label

Above-
label

n = 382 n = 326 n = 4141 n = 513 n = 188 n = 40 n = 784 n = 79
Age, mean ± SD 47.4 ± 12.5 46.2 ± 12.4 44.5 ± 12.8 44.7 ± 12.8 46.4 ± 11.9 44.3 ± 13.3 46.2 ± 12.5 46.8 ± 12.3
   Median 49.0 46.5 45.0 45.0 47.0 45.0 48.0 48.0
Age categories
   18–24 years 21 (5.5) 17 (5.2) 367 (8.9) 42 (8.2) 7 (3.7) 4 (10.0) 51 (6.5) 3 (3.8)
   25–34 years 43 (11.3) 42 (12.9) 634 (15.3) 75 (14.6) 24 (12.8) 5 (12.5) 104 (13.3) 11 (13.9)
   35–44 years 88 (23.0) 79 (24.2) 955 (23.1) 138 (26.9) 46 (24.5) 10 (25.0) 182 (23.2) 17 (21.5)
   45–54 years 102 (26.7) 96 (29.4) 1154 (27.9) 125 (24.4) 56 (29.8) 8 (20.0) 211 (26.9) 23 (29.1)
   55–64 years 110 (28.8) 78 (23.9) 925 (22.3) 111 (21.6) 50 (26.6) 12 (30.0) 208 (26.5) 23 (29.1)
   ≥65 years 18 (4.7) 14 (4.3) 106 (2.6) 22 (4.3) 5 (2.7) 1 (2.5) 28 (3.6) 2 (2.5)
Sex 
   Male 204 (53.4) 190 (58.3) 2294 (55.4) 248 (48.3) 103 (54.8) 19 (47.5) 428 (54.6) 43 (54.4)
   Female 178 (46.6) 136 (41.7) 1847 (44.6) 265 (51.7) 85 (45.2) 21 (52.5) 356 (45.4) 36 (45.6)
Primary payer
   Commercial 363 (95.0) 312 (95.7) 4029 (97.3) 490 (95.5) 182 (96.8) 39 (97.5) 753 (96.0) 77 (97.5)
   Medicare 19 (5.0) 14 (4.3) 112 (2.7) 23 (4.5) 6 (3.2) 1 (2.5) 31 (4.0) 2 (2.5)
Population density
   Urban 351 (91.9) 293 (89.9) 3597 (86.9) 438 (85.4) 168 (89.4) 31 (77.5) 686 (87.5) 69 (87.3)
Index year 
   2015 199 (52.1) 180 (55.2) 1166 (28.2) 167 (32.6) 0 (0.0) 0 (0.0) 194 (24.7) 25 (31.6)
   2016 108 (28.3) 100 (30.7) 1039 (25.1) 155 (30.2) 40 (21.3) 7 (17.5) 138 (17.6) 18 (22.8)
   2017 47 (12.3) 36 (11.0) 1116 (27.0) 108 (21.1) 84 (44.7) 20 (50.0) 209 (26.7) 10 (12.7)
   2018 28 (7.3) 10 (3.1) 820 (19.8) 83 (16.2) 64 (34.0) 13 (32.5) 243 (31.0) 26 (32.9)
Data are shown as n (%) unless otherwise specified.
SD, standard deviation. 

Above-label use patterns
• Above-label dosing was recorded in 326 (46.0%) patients receiving etanercept, 40 (17.5%) receiving 

ixekizumab, 513 (11.0%) receiving adalimumab, and 79 (9.2%) receiving secukinumab
• Mean (median) time to above-label use was 50.7 (21) days for etanercept, 73.9 (25) for ixekizumab, 94.7 

(33) for secukinumab, and 99.5 (37) for adalimumab 
• Mean (median) duration of above-label use was 196 (175) days for etanercept, 152 (102) for adalimumab, 

136 (35) for secukinumab, and 130 (171) for ixekizumab
• The majority of patients initiated above-label use within 3 months of starting maintenance dosing, including 

82.8% of patients receiving etanercept, 77.5% receiving ixekizumab, 69.6% receiving secukinumab, and 
62.4% receiving adalimumab (Figure 1A)

• The distribution of duration of above-label use was bimodal, with the largest subcategories of patients 
generally being those with <30 days or ≥180 days of above-label use (Figure 1B)

Figure 1. Distribution of A) time to and B) duration of above-label 
use for each biologic agent: etanercept, adalimumab, ixekizumab, 
and secukinumab

A)

B)

Costs associated with above-label vs on-label use
• Baseline period all-cause costs were mainly associated with 

outpatient medical costs and were generally similar among biologics
 — The mean per-patient outpatient medical cost for the 12-month 
baseline period ranged from $1,470 for patients who received 
adalimumab to $2,140 for those receiving ixekizumab

 — Psoriasis-related baseline costs were a small share of total costs 
($319 to $513)

• Total all-cause costs during the maintenance period were similar 
among biologics, with above-label use having higher costs when 
compared with on-label use, except for ixekizumab (Figure 2A) 

 — The majority of all-cause costs (psoriasis-related and other) were 
pharmacy rather than medical (i.e., outpatient visit and inpatient 
costs)

• Above-label use was associated with higher psoriasis-related total 
costs during the maintenance period compared with on-label use 
(Figure 2B), the majority of which were pharmacy-related

 — Mean total additional annual psoriasis-related medical costs 
associated with above-label use were $312 for etanercept, $278 
for adalimumab, $277 for secukinumab, and $124 for ixekizumab 
(Figure 2C)
 — Mean total additional annual psoriasis-related pharmacy costs 
associated with above-label use were $16,475 for etanercept, 
$9,773 for adalimumab, $9,288 for secukinumab, and $5,202 for 
ixekizumab (Figure 2D)

Figure 2. All-cause and psoriasis-related costs within the maintenance 
period. A) all-cause total costs, B) psoriasis-related total costs, C) 
psoriasis-related medical costs, and D) psoriasis-related pharmacy costs

A)

B)

C)

D)

ADA, adalimumab, ETN, etanercept, IXE, ixekizumab; SEC, secukinumab.

Adverse events
• Above-label use was generally not associated with safety concerns
• GI and combined “other” nonrespiratory infections (including urinary 

tract infection, herpes simplex/oral herpes infections, osteomyelitis, 
oral candidiasis, conjunctivitis, tinea infections, and cellulitis) were 
significantly more frequent in patients receiving adalimumab above-
label vs on-label (GI: 6.2% vs 4.3%, P = 0.040; other infections: 
20.9% vs 15.2%, P ≤0.001)

 — Patients who received above-label dosing of adalimumab 
were significantly less likely to have had no “other” infections 
pre-index (92.4% vs 95.1%, P = 0.009) but had a significantly 
higher frequency of new “other” infections during the follow-
up compared with patients receiving on-label dosing (19.2% vs 
13.9%, P = 0.002)

• No other significant differences in the prevalence or incidence of AEs 
were observed between patients receiving above-label vs on-label 
dosing of biologics

CONCLUSION
• Above-label use of biologics for psoriasis treatment was most 

frequent for patients receiving etanercept, followed by ixekizumab, 
adalimumab, and secukinumab

• Above-label vs on-label use resulted in additional costs but few 
significant safety concerns
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