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ABSTRACT

Introduction: Plaque psoriasis is a chronic
condition that may impact patients’ work pro-
ductivity. Tildrakizumab, an interleukin-23 p19
inhibitor, is approved for treatment of moder-
ate-to-severe plaque psoriasis in adults. How-
ever, the effect of tildrakizumab treatment on
work productivity in patients with psoriasis is
not well characterized.
Methods: In this multicenter, open-label,
uncontrolled phase 4 study (NCT03718299),
patients with moderate-to-severe plaque psori-
asis received tildrakizumab 100 mg at week 0,
week 4, and every 12 weeks thereafter through
week 52. Patients completed the Work Produc-
tivity and Activity Impairment Questionnaire:
Psoriasis (WPAI:PSO) at baseline and every
12 weeks from week 16 through week 64. The
following four domains of the WPAI:PSO were

examined: absenteeism (percentage of time
missed from work due to psoriasis), presen-
teeism (percentage reduction of productivity
while at work due to psoriasis), total activity
impairment (percentage impairment in activi-
ties other than work due to psoriasis), and total
work productivity impairment (total percentage
of work impairment from both absenteeism and
presenteeism due to psoriasis). Missing data
were not imputed.
Results: Of the 55 patients enrolled, 31 patients
completed all domains of the WPAI:PSO at
week 64. From baseline to week 64, respectively,
mean ± standard deviation (SD) scores
improved for presenteeism (20.5 ± 21.7 to
2.6 ± 5.8; P\0.001), total activity impairment
(29.5 ± 26.6 to 4.4 ± 9.4; P\0.001), and total
work productivity impairment (20.9 ± 22.2 to
2.6 ± 5.8; P\0.001). The mean ± SD score for
absenteeism decreased from 1.1 ± 5.7 at base-
line to 0.0 ± 0.0 at week 64, but this change was
not statistically significant.
Conclusion: Tildrakizumab treatment miti-
gated work productivity loss due to psoriasis as
measured by the presenteeism, total activity
impairment, and total work productivity
impairment domains of the WPAI:PSO.
Trial Registration: ClinicalTrials.gov identifier,
NCT03718299.
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Key Summary Points

Why carry out this study?

•Patients with psoriasis often experience a
loss of work productivity due to the
disease. Treatment with biologics may
mitigate this loss.

•Tildrakizumab is approved for the
treatment of moderate-to-severe plaque
psoriasis, but the effect of tildrakizumab
on work productivity is not well
established.

•This study evaluated the effect of
tildrakizumab treatment on work
productivity and activity impairment
during 64 weeks of treatment.

What was learned from the study?

•Tildrakizumab significantly mitigated the
work productivity loss and activity
impairment associated with psoriasis as
measured by the presenteeism, total
activity impairment, and total work
productivity impairment domains of the
Work Productivity and Activity
Impairment Questionnaire: Psoriasis.

INTRODUCTION

Psoriasis is a chronic inflammatory disorder
with an overall prevalence of approximately 3%
among US individuals 20 years of age and older,
making it one of the most common immune-
mediated diseases in the US [1, 2]. The overall
economic burden of psoriasis includes substan-
tial direct, indirect, and intangible costs for
patients, insurance companies, and society [3].
Loss of work productivity is a significant part of
this burden, contributing average indirect costs
ranging from approximately US $3500 to
$12,000 per patient with psoriasis [4]. Treat-
ment of plaque psoriasis with biologics can

mitigate the loss of work productivity associated
with the disease [5–8].

Tildrakizumab is an anti-interleukin (IL)-23
p19 monoclonal antibody approved for the
treatment of adults with moderate-to-severe
plaque psoriasis [9]. The efficacy and safety of
tildrakizumab for the treatment of moderate-to-
severe plaque psoriasis were assessed in two
pivotal phase 3 trials, reSURFACE 1 and reSUR-
FACE 2 [10]. In the trials, the coprimary end-
points at week 12 were met: Significantly larger
proportions of patients treated with tildrak-
izumab achieved a 75% improvement from
baseline in Psoriasis Area and Severity Index
(PASI) score compared with patients who
received placebo or etanercept, and significantly
more tildrakizumab-treated patients achieved a
Physician Global Assessment score of ‘‘clear’’ or
‘‘minimal’’ with at least a two-grade reduction
from baseline compared with patients who
received placebo [10]. The number of reported
serious adverse events was similar across treat-
ment groups [10]. However, the effect of til-
drakizumab treatment on work productivity
was not reported in these studies [10].

In a phase 4 real-world study, treatment with
tildrakizumab resulted in improvements in
psychological general well-being, skin-related
quality of life, and disease severity in patients
with moderate-to-severe plaque psoriasis, with
no new safety signals observed [11, 12]. This
analysis describes improvement in psoriasis-re-
lated work productivity in the phase 4 study.

METHODS

Study Design, Patients, and Treatment

The study (ClinicalTrials.gov NCT03718299)
was previously described in detail [11]. Briefly,
adults with moderate-to-severe plaque psoriasis
were treated with tildrakizumab 100 mg
administered at week 0, week 4, and every
12 weeks thereafter through week 52 and fol-
lowed through week 64 under real-world
conditions.
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Work Productivity Assessments

The Work Productivity and Activity Impairment
Questionnaire: Psoriasis (WPAI:PSO) was
administered at weeks 0, 16, 28, 40, 52, and 64.
The WPAI:PSO is a validated self-reported
assessment that determines the amount of
absenteeism, presenteeism, and daily activity
impairment attributed to a patient’s psoriasis
[13]. The following WPAI:PSO domains are
reported: absenteeism, which measures the time
missed from work due to psoriasis; presen-
teeism, which measures the reduction of pro-
ductivity while at work due to psoriasis; total
activity impairment, which measures impair-
ment in nonwork activities due to psoriasis; and
total work productivity impairment, which
measures work impairment from both absen-
teeism and presenteeism due to psoriasis. Each
WPAI:PSO domain score is expressed as per-
centage impairment (0–100%), with lower
scores representing lesser impairment and
higher scores representing greater impairment
or worse outcome.

Statistical Analysis

Change from baseline and percent change from
baseline in the WPAI:PSO domain scores were
analyzed in the intention-to-treat population,
which included all enrolled patients assigned to
receive tildrakizumab. Differences between
baseline and posttreatment values were ana-
lyzed using Student’s paired t test. Missing data
were not imputed.

Ethics Statement

The study protocol and all amendments were
approved by the Western Institutional Review
Board Copernicus Group (WCG) prior to study
initiation. The study was conducted in compli-
ance with the principles of the Declaration of
Helsinki, Good Clinical Practice guidelines, and
local regulations. All patients provided written
informed consent prior to commencing any
study-related procedures.

RESULTS

Of the 55 patients enrolled, 45 completed the
total activity impairment domain and 31 com-
pleted the presenteeism, absenteeism, and total
work productivity impairment domains of the
WPAI:PSO at week 64. The majority of patients
were male (28/55; 50.9%) and White (52/55,
94.5%), with a mean ± standard deviation (SD)
age of 48.6 ± 15.3 years (Table 1).

Table 1 Baseline demographics and clinical characteristics

Tildrakizumab
(N = 55)

Sex

Male 28 (50.9)

Female 27 (49.1)

Age, years, mean ± SD 48.6 ± 15.3

Race

White 52 (94.5)

Black or African American 2 (3.6)

Asian 1 (1.8)

Ethnicity

Not Hispanic or Latino 50 (90.9)

Hispanic or Latino 5 (9.1)

BSA, mean ± SD 14.5 ± 11.5

sPGA, mean ± SD 3.2 ± 0.6

PASI score, mean ± SD 11.6 ± 7.1

WPAI:PSO, mean ± SD

Presenteeism domain 20.5 ± 21.7

Total activity impairment domain 29.5 ± 26.6

Total work productivity impairment

domain

20.9 ± 22.2

Absenteeism domain 1.1 ± 5.7

All data are n (%) unless otherwise noted
BSA body surface area, PASI Psoriasis Area and Severity
Index, SD standard deviation, sPGA static Physician Glo-
bal Assessment, WPAI:PSO Work Productivity and
Activity Impairment Questionnaire: Psoriasis
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Patients treated with tildrakizumab had sta-
tistically significant improvements in work
productivity relative to baseline for all
WPAI:PSO domains except absenteeism, begin-
ning at week 16 and continuing through
week 64. Domain scores (mean ± SD) improved
from baseline to week 64 for presenteeism (from
20.5 ± 21.7 to 2.6 ± 5.8; P\ 0.001; change
from baseline, - 89.7%; Fig. 1a), total activity
impairment (from 29.5 ± 26.6 to 4.4 ± 9.4;
P\ 0.001; change from baseline, - 87.0%;
Fig. 1b), and total work productivity impair-
ment (from 20.9 ± 22.2 to 2.6 ± 5.8; P\ 0.001;
change from baseline, - 89.7%; Fig. 1c). The
absenteeism domain score decreased from
baseline to week 64 (from 1.1 ± 5.7 to
0.0 ± 0.0), but this change did not reach sta-
tistical significance (Fig. 1d).

DISCUSSION

This analysis demonstrated the benefit of til-
drakizumab treatment on work productivity
and activity across 64 weeks in patients with
moderate-to-severe plaque psoriasis. Statisti-
cally significant improvements in tildrak-
izumab-treated patients were observed
beginning at week 16 in the presenteeism, total
activity impairment, and total work productiv-
ity impairment domains of the WPAI:PSO. This
continued through the last visit at week 64.
Total activity impairment decreased by 87.0%,
and both presenteeism and total work produc-
tivity impairment decreased by 89.7% from
baseline to week 64, exceeding the minimal
clinically important difference of 20% reported
by Wu et al. [14]. There was no significant effect
of tildrakizumab treatment on absenteeism,
likely due to the near-zero baseline value.

These results are consistent with those of
TRIBUTE, a phase 4, multicenter, open-label

Fig. 1 Work Productivity and Activity Impairment Ques-
tionnaire: Psoriasis domain scores for the a presenteeism,
b total activity impairment, c total work productivity
impairment, and d absenteeism domains from baseline

through week 64. Intention-to-treat population. Error bars
represent the SD. *Statistically significant change from
baseline based on Student’s t test (P\ 0.001). BL baseline,
SD standard deviation
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clinical study of tildrakizumab in moderate-to-
severe plaque psoriasis that enrolled 177
patients in Spain and Italy [15]. Patients in
TRIBUTE also experienced improvements in
work productivity and activity impairment
from baseline to week 24 of tildrakizumab
treatment [15]. Mean scores for presenteeism
decreased from 35.0 to 5.8, with a mean abso-
lute change from baseline of - 27.0. Mean total
work productivity impairment scores decreased
from 40.2 to 8.1 (mean absolute change from
baseline of - 28.2). The largest difference
observed was in the total activity impairment
domain, for which the mean score decreased
from 45.5 to 8.3, with a mean absolute change
from baseline of - 36.4. More substantial
improvement in absenteeism (from a score of
11.1 to 3.1 with a mean absolute change from
baseline of - 6.8) was observed in TRIBUTE
relative to the current study, which may be due
to the larger sample size and greater baseline
value for absenteeism in TRIBUTE. Improve-
ments in work productivity and activity during
tildrakizumab treatment are also being evalu-
ated in the phase 4, real-world, observational
POSITIVE study, but results are not yet available
[16].

Total work productivity loss associated with
psoriasis is estimated to range from 10.1% to
29.4% of work hours depending on disease
severity, with patients who report absenteeism
losing an estimated 306 h of work annually
[4, 17]. When these patients’ other medical
conditions are excluded, psoriasis alone is esti-
mated to account for 38% of the total cost of
lost productivity [17]. Treatment with biologics
can mitigate the detrimental effects of psoriasis
on work productivity and costs thereof, as
increasing skin clearance during treatment leads
to decreased rates of work impairment and
reduces indirect costs related to psoriasis [18]. In
the VOYAGE 1 trial, guselkumab, another IL-23
p19 inhibitor, significantly improved Derma-
tology Life Quality Index (DLQI) work/study
domain scores compared with placebo at
week 16. Of the 64 patients treated with
guselkumab who reported an inability to work
or study at baseline (DLQI work/study score =
3), 42 (65.6%; P\0.0001 vs placebo) reported

having no work/study problems at all (DLQI

work/study score = 0) at week 16. This effect
continued through week 48, with 52 patients
(81.3%) achieving the same [19]. At baseline,
the loss of work productivity in these patients
translated to indirect costs of US $15,874.
Treatment reduced these costs by week 16, an
effect that continued to week 48 when costs
decreased to approximately US $5452 [19].
Therefore, effective treatment of chronic plaque
psoriasis can greatly reduce the costs associated
with work productivity loss due to disease. The
mitigation of work productivity loss due to
psoriasis by tildrakizumab treatment in the
current study could also decrease the overall
economic burden of psoriasis.

Work productivity loss due to psoriasis is
associated with alterations to patients’ health-
related quality of life (HRQoL) [4]. The DLQI is a
measure of HRQoL, with lower scores repre-
senting better HRQoL. The TRIBUTE study, like
the present study, also examined HRQoL as
measured by the DLQI. In TRIBUTE at week 24,
70.4% of patients achieved a DLQI score of 0 or
1 (DLQI 0/1) [15]. Similar results were seen in
this phase 4 study of tildrakizumab for the
treatment of moderate-to-severe plaque psoria-
sis, with 62% of patients achieving DLQI 0/1 at
week 64 [20]. Scores for DLQI and work pro-
ductivity loss are correlated in patients with
psoriasis, with a 1-unit increase on the DLQI
increasing work productivity loss by 1.8% [4].
As shown here, tildrakizumab significantly
mitigates work productivity loss due to disease,
further supporting that improvement in work
productivity may correlate with the overall
improvement in quality of life in patients with
psoriasis.

CONCLUSION

The data presented in this analysis further sup-
port improvement in work productivity and
activity, as measured by the WPAI:PSO, in
patients with moderate-to-severe plaque psori-
asis treated with tildrakizumab. Tildrakizumab
treatment resulted in significant improvement
in three domains of the WPAI:PSO. One limi-
tation of the study was the inability to assess the
effect of tildrakizumab treatment on
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absenteeism, due to the near-zero baseline value
and the small number of patients. Altogether,
the results indicate that tildrakizumab can
mitigate work productivity loss in patients with
moderate-to-severe plaque psoriasis treated in a
real-world clinical setting.
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