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Abstract

Background: STARDUST is a phase 3b randomized controlled trial comparing two

ustekinumab treatment strategies in patients with Crohn's disease (CD): treat‐to‐
target (T2T) versus standard of care (SoC).

Objective: We investigated the effect of a T2T or SoC ustekinumab treatment

strategy on health‐related quality of life (HRQoL) and work productivity and activity
impairment (WPAI) over a 2‐year follow‐up period.
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Methods: At Week 16, adult patients with moderate‐to‐severe active CD were

randomized 1:1 to either T2T or SoC treatment groups. We assessed changes from

baseline in HRQoL measures (Inflammatory Bowel Disease Questionnaire [IBDQ],

EuroQoL 5‐dimension 5‐level [visual analogue scale and index], Functional Assess-

ment of Chronic Illness Therapy‐Fatigue, Hospital Anxiety and Depression Scale‐
Anxiety and ‐Depression) and the WPAI questionnaire in two patient populations:

randomized analysis set (RAS, patients randomized to either T2T or SoC at Week 16

and completed Week 48) and modified RAS (mRAS, patients who entered the long‐
term extension [LTE] period at Week 48).

Results: At Week 16, 440 patients were randomized to T2T (n = 219) or SoC

(n = 221) arms; 366 patients completedWeek 48. Of these, 323 patients entered the

LTE and 258 patients completed 104 weeks of treatment. In the RAS population,

percentages of patients achieving IBDQ response and remission were not signifi-

cantly different between treatment arms at Weeks 16 and 48. In the overall mRAS

population, IBDQ response and remission increased over time from Weeks 16–104.

In both populations, improvements from baseline in all HRQoL measurements were

observed at Week 16 and maintained until either Week 48 or Week 104, respec-

tively. In both populations, improvements from baseline in T2T and SoC arms at

Weeks 16, 48 or 104 in WPAI domains were observed.

Conclusion: Independent of treatment strategy (T2T or SoC), ustekinumab was

effective in improving HRQoL measurements and WPAI over a period of 2 years.

K E YWORD S

Crohn's disease, health‐related quality of life, standard of care, tight monitoring, treat‐to‐
target, ustekinumab

INTRODUCTION

Crohn's disease (CD) is a chronic condition with alternating periods

of relapse and remission, which, if uncontrolled, may lead to bowel

damage and progressive disability.1–4 Key symptoms include diar-

rhoea, abdominal pain and fatigue. As a result, CD has a substantial

negative impact on a patient's health‐related quality of life (HRQoL),
including emotional and psychological issues such as anxiety and

depression, social and family interactions, and work productivity.4–8

In the last decade, patient‐reported outcomes (PROs) have become

important treatment targets for patients with CD.9,10 Recently, the

STRIDE‐II consensus has recommended HRQoL as an important

long‐term endpoint for disease management in inflammatory bowel

disease (IBD) patients.11

In CD treatment, both symptomatic improvement and endo-

scopic response are the current short‐term targets according to the

STRIDE‐II consensus.11 We believe that treating to target may result

in better long‐term outcomes, including HRQoL. STARDUST was the

first randomized controlled trial comparing a treat‐to‐target (T2T)
approach using early endoscopic assessment, regular biomarker and

clinical symptom monitoring, and dose intensification for persistent

Key summary

Summarize the established knowledge on this subject

� Crohn's disease has a significant negative impact on a

patient's health‐related quality of life (HRQoL).

� Data on the short‐ and long‐term effects of a treat‐to‐
target approach on HRQoL, work productivity and ac-

tivity impairment are lacking.

What are the significant and/or new findings of this study?

� Independent of a treat‐to‐target or standard‐of‐care
treatment strategy, ustekinumab treatment improves

HRQoL outcomes and work productivity over a 2‐year
period.

� A treat‐to‐target strategy with an intensified treatment

schedule and monitoring, did not negatively impact

HRQoL measurements and work productivity and activ-

ity impairment (WPAI) outcomes of patients throughout

the 2 years of follow‐up.
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inflammatory activity with a clinically driven standard of care (SoC)

maintenance strategy in patients with moderate‐to‐severe active CD
receiving ustekinumab.12 We previously reported that the primary

endpoint of this trial, endoscopic response, and other endpoints were

not significantly different between the two treatment strategies.12

After the completion of the first year of treatment, patients entering

the long‐term extension (LTE) period were evaluated until Week 104,

with algorithm‐driven dose escalation/de‐escalation available for all

patients regardless of whether patients were in the T2T or SoC

treatment arms.

Here, we investigate the effect of a T2T versus SoC ustekinumab

treatment strategy on HRQoL and work productivity in patients with

moderate‐to‐severe CD over a period of 2 years in the STARDUST

study.

METHODS

STARDUST study overview

The STARDUST study design and primary outcomes, including the

safety data, have been reported previously.12 In brief, the STARDUST

trial (NCT03107793) is an open‐label, multicentre, randomized phase
3b trial conducted in 12 European countries.

Adult patients (aged ≥18 years) with moderate‐to‐severe, active
CD at baseline (i.e., CD Activity Index [CDAI] 220–450) and endo-

scopic activity (i.e., Simple Endoscopic Score for Crohn's Disease

[Simple Endoscopic Score for Crohn Disease (SES‐CD)] ≥3), who were
unresponsive to conventional therapy and/or one biological were

enroled in the study. Enroled patients received intravenous weight‐
based ustekinumabe6 mg/kg at Week 0 and then subcutaneous (SC)

ustekinumab 90mg atWeek 8. AtWeek 16, responders (patients with

≥70‐point reduction compared with baseline in CDAI) were random-
ized 1:1 to either T2T or SoC arms and received treatment through

Week 48. FromWeek 16 toWeek 48, patients assigned to the T2T arm

received ustekinumab q12w or q8w based on SES‐CD improvement

from baseline. Patients with ≥25% improvement in SES‐CD scores at

Week 16were assigned ustekinumab q12wdosing, while patientswith

<25% improvement at Week 16 were assigned ustekinumab q8w

dosing. Patients could be escalated to every 4 weeks (q4w) dosing

through Week 48 if prespecified treatment targets were missed. Pa-

tients assigned to the SoC arm received ustekinumab q12w or q8w;

those receiving q12w ustekinumab treatment could escalate per Eu-

ropean labelling (Supplementary Figure 1). From Week 48, eligible

patients could enter the LTE period and continue to receive SC uste-

kinumab up to Week 104 with further protocol‐guided dose adjust-

ment (Supplementary Figure 1).

The objective of this analysis was to evaluate the effect of a T2T

versus SoC ustekinumab treatment strategy on HRQoL and work

productivity in patients with moderate‐to‐severe CD, using the

disease‐specific Inflammatory Bowel Disease Questionnaire (IBDQ),

and the EuroQoL 5‐dimension 5‐level (EQ‐5D‐5L; visual analogue
scale [VAS] and index), Functional Assessment of Chronic Illness

Therapy‐Fatigue (FACIT‐F), Hospital Anxiety and Depression Scale‐
Anxiety and ‐Depression (HADS‐A and HADS‐D) and Work Pro-

ductivity and Activity Impairment (WPAI) questionnaires.13–17 Time

lost from work was also evaluated.

Data analysis

The effects of the T2T and SoC ustekinumab treatment strategies on

HRQoL and WPAI were assessed separately in (i) patients who were

randomized to either T2T or SoC at Week 16 (randomized analysis

set (RAS), n = 440]) and (ii) patients who entered the LTE period at

Week 48 (modified RAS [mRAS, n = 323]) (Supplementary Figure 2).

The aim was to evaluate the effect of a T2T versus SoC dosing

strategy on HRQoL and WPAI as a secondary objective of the

STARDUST study, through analysis of the RAS population. The

analysis of the mRAS population explored the effectiveness of uste-

kinumab treatment during the LTE, with this specific analysis focus-

sing only on HRQoL measurements and WPAI outcomes.

Study assessments using patient‐reported outcome
instruments

HRQoL was evaluated using the IBDQ, EQ‐5D‐5L (VAS and index),

FACIT‐F, HADS‐A and HADS‐D questionnaires at baseline and at

Weeks 16, 48 (in the RAS population) and Week 104 (in the mRAS

LTE population). Improvements in HRQoL measures were reported

as the mean change from the baseline score; improvement was

indicated by a positive change for IBDQ and EQ‐5D‐5L (VAS and

index), and by a negative change for HADS‐A and ‐D scores.

The percentage of patients with IBDQ response (defined as an

increase of ≥16 points in IBDQ total scores from baseline) and

remission (an IBDQ score of ≥170) at Weeks 16, 48 and 104 were

determined. The potential impact of ustekinumab on patients' work,

daily productivity and activities was assessed through the WPAI

questionnaire (a 6‐item questionnaire with a 7‐day recall period17,18)
at Weeks 16, 48 and 104. The WPAI questionnaire generated four

types of scores: the percentage of work time missed (absenteeism),

percentage of impairment while working/reduced on‐the‐job effec-

tiveness (presenteeism), percentage of overall work impairment/

absenteeism and presenteeism combined (work productivity loss),

and percentage of activity impairment. The percentage of patients

with a 7‐point improvement in WPAI scores from baseline for each

domain was calculated at Weeks 16, 48 and 104. The time lost from

work (in days) due to CD in the last 4 weeks was also collected and

assessed at Weeks 16, 48 and 104.

Statistical analyses

For patients in the RAS population, dichotomous endpoints were

compared between treatment strategies using a two‐sided Cochran–
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Mantel–Haenszel χ2 test stratified by baseline biological history

status (biologic‐naïve versus prior exposure to and unresponsive to

one biologic), and baseline SES‐CD scores (≤16 vs. >16). Changes in
continuous endpoints were analysed using analysis of covariance

(ANCOVA) on van der Waerden normal scores, with baseline values

and stratification factors as covariates. Statistical testing was per-

formed at α = 0.050 (two‐sided) level of significance. For dichoto-
mous endpoints (IBDQ response and remission), non‐responder
imputation was used for patients with missing data (defined as those

who terminated the study before, or who had a missing value at, the

designated visit). For continuous variables (HRQoL PRO assessments

and time lost from work), last observation carried forward was used

for missing data imputation. Work productivity and activity impair-

ment and 7‐point improvement in WPAI domain results for the RAS

population are presented as observed, due to the nature of the WPAI

questionnaire capturing absenteeism and presenteeism only if the

patient is employed.17

Owing to the exploratory nature of the LTE, no statistical testing

was performed between the T2T and SoC arms in the mRAS popu-

lation. All data (IBDQ response and remission, HRQoL PRO assess-

ments, WPAI, 7‐point improvement in WPAI domains and time lost

from work) were analysed as observed.

Study ethics and patient consent

This clinical trial (Protocol: CNTO1275CRD3005) was approved by

relevant ethics committees or institutional review boards and con-

ducted in compliance with the Declaration of Helsinki, the Interna-

tional Conference on Harmonization Good Clinical Practice

guidelines and applicable local regulations. All patients provided

written informed consent. All authors had access to the study data

and reviewed and approved the final manuscript.

RESULTS

Patient disposition

Of 498 patients who were enroled, 440 patients were randomized to

T2T (n = 219) or SoC (n = 221) at Week 16 (RAS). A total of 74 (T2T,

n = 46; SoC, n = 28) patients discontinued before Week 48. Of the

remaining 366 patients who completed Week 48, 43 (T2T, n = 26;

SoC, n = 17) did not enter LTE. Of the 43 patients who discontinued,

15 received q4w ustekinumab and discontinued because of lack of

efficacy and/or disease relapse. Of the 323 patients who entered the

LTE (T2T, n = 147; SoC, n = 176), 258 patients (T2T, n = 121; SoC,

n = 141) completed 104 weeks of treatment (mRAS) (Supplemen-

tary Figure 2A). Dosing regimens up to Week 104 are depicted in

Supplementary Figure 2B.

The baseline demographic and disease characteristics at the in-

duction baseline for the RAS population were similar in the two

treatment arms and have been reported previously.12 For the mRAS

population, baseline disease characteristics are presented in Sup-

plementary Table 1. Baseline disease characteristics between the

T2T and SoC arms in the mRAS population were generally similar to

those of the RAS population.

Health‐related quality of life measurements and work
productivity and activity impairment outcomes in the
randomized analysis set population

Inflammatory Bowel Disease Questionnaire response
and remission at Weeks 16 and 48

In the RAS population at Week 16, the percentages of patients in

the T2T and SoC arms with IBDQ response were 71.7% and

75.1%, and those with remission were 49.3% and 57.5%, respec-

tively. At Week 48, the percentages of patients in the T2T and SoC

arms with IBDQ response were 58.4% and 67.0%, and percentages

with remission were 45.2% and 53.4%, respectively (Figure 1a).

The percentage of patients with IBDQ response and remission

between the two treatment groups at Week 16 or Week 48 was

not statistically significant. Improvements in IBDQ domain scores

from baseline were observed at Weeks 16 and 48 for each of the

IBDQ domains: bowel symptoms, systemic symptoms, emotional

function and social function. These changes relative to the baseline

between the T2T and SoC groups were not statistically significant

(Figure 2). Improvements were observed in the IBDQ score in both

treatment arms at Week 16 and were maintained until Week 48,

but were not statistically significant between the treatment arms

(Figure 3).

General health‐related quality of life measurements at
Week 16 and 48

In the RAS population, improvements from baseline were observed

in all general HRQoL measurements (Figure 3). Improvements

were observed in the T2T and SoC treatment arms at Week 16 for

EQ‐5D‐5L Index and HADS‐A/HADS‐D. These improvements

were maintained until Week 48; however, the improvements be-

tween arms were not statistically significant. Improvements at

Week 16 in EQ‐5D‐5L VAS and FACIT‐F were slightly higher in

SoC compared with T2T (p = 0.045 and p = 0.007, respectively),

but those differences were no longer apparent at Week 48

(Figure 3).

Work productivity and activity impairment domains at
Week 16 and 48

In the RAS population, non‐significant improvements from baseline at

Weeks 16 and 48 in WPAI domains (absenteeism, presenteeism,

work productivity loss and activity impairment) were observed in
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response to treatment with ustekinumab; these improvements were

similar in the T2T and SoC treatment arms (Table 1). At Week 48,

62.7% and 72.3% of patients were in employment in the T2T and SoC

arms, respectively (p = not significant [NS]), compared with 61.6%

and 63.5%, respectively, at baseline. The proportions of patients with

WPAI 7‐point improvements from baseline per domain between the

treatment arms at Weeks 16 and 48 were not statistically significant

(Supplementary Table 2).

F I GUR E 1 IBDQ response and remission at (a) Weeks 16 and 48 (RASa) and (b) Weeks 16, 48 and 104 (mRASb). Error bars represent 95%
CI. IBDQ response: an increase in ≥16 points in IBDQ total scores from baseline; IBDQ remission: IBDQ score of ≥170. aThe RAS includes all
patients who were randomized to either T2T or standard of care (SoC) at Week 16. Patients with missing IBDQ scores at respective visits were

analysed as non‐responders. The p values (nominal) are based on the Cochran–Mantel–Haenszel test, 2‐sided α level of 0.05, stratified by
baseline SES‐CD scores (≤16, >16) and prior exposure to biologics (none or 1). bThe mRAS includes all patients who entered the LTE period
(from Week 48 to Week 104). Data shown are as observed. CI, confidence interval; IBDQ, Inflammatory Bowel Disease Questionnaire; LTE,

long‐term extension; (m)RAS, (modified) randomized analysis set; NS, not significant; RAS, randomized analysis set; SES‐CD, Simple Endoscopic
Score for Crohn's Disease; SoC, standard of care; T2T, treat to target.

414 - UNITED EUROPEAN GASTROENTEROLOGY JOURNAL



F I GUR E 2 IBDQ domaina measurements at baseline and at Weeks 16 and 48 (RASb). Error bars represent 95% CI. aIBDQ domain
measurements are composed of different numbers of items: bowel symptoms (10 items), emotional function (12 items), systemic symptoms (5

items), and social function (5 items). The response to each question is graded from 1 to 7.13 bThe RAS includes all patients who were
randomized to either T2T or standard of care (SoC) at Week 16. Missing data were imputed using the last observation carried forward.
Nominal p‐values of intergroup comparison on changes versus baseline using ANCOVA test with baseline value and stratification factors SES‐
CD score (≤16, >16) and prior exposure to biologics (none or 1) as covariates. ANCOVA, analysis of covariance; CI, confidence interval; IBDQ,
Inflammatory Bowel Disease Questionnaire; NS, not significant; RAS, Randomized analysis set; SES‐CD, Simple Endoscopic Score for Crohn's
Disease; SoC, standard of care; T2T, treat to target.

Time lost from work at Week 16 and 48

On average, patients in the T2T arm lost 1.7 and 1.8 days, and pa-

tients in the SoC arm lost 1.8 and 2.2 days compared with baseline

(2.6 and 3.0 days), at Weeks 16 and 48, respectively (p = NS).

Health‐related quality of life measurements and work
productivity and activity impairment outcomes in the
mRAS population

Inflammatory Bowel Disease Questionnaire response
and remission at Weeks 16, 48 and 104

In the mRAS population, IBDQ response and remission increased over

time from Week 16 to Week 104. At Week 16, the percentage of pa-

tients on ustekinumab treatment in the overall population with IBDQ

response was 76.6% (T2T, 75.7%; SoC, 77.3%) and percentage with

remission was 60.4% (T2T, 56.9%; SoC, 63.4%). At Week 48, the per-

centage of patients in the overall population with IBDQ response was

82.6% (T2T, 83.0%; SoC, 82.2%) and the percentage with remission

was 66.1% (T2T, 64.5%; SoC, 67.5%), respectively. At Week 104, the

percentage of patients in the overall populationwith an IBDQ response

was 86.9% (T2T, 89.4%; SoC, 84.8%) and percentages with remission

was 73.5% (T2T, 76.1%; SoC, 71.2%) (Figure 1b). Patients in the T2T

and SoC arms and overall population maintained increased IBDQ

domain scores compared with baseline at Weeks 16, 48 and 104

(Figure 4, Supplementary Figure 3). In the mRAS population, IBDQ

scores improved at Week 16 and were maintained until Week 104

(Figure 5).

General health‐related quality of life measurements at
Weeks 16, 48 and 104

In the mRAS population, all general HRQoL measurements including

EQ‐5D‐5L (VAS and index), FACIT‐F, HADS‐A and HADS‐D improved

over time. Improvements were apparent as early as Week 16 and

were maintained up to Week 48 and Week 104 (Figure 5, Supple-

mentary Figure 4) in the T2T and SoC arms and overall population.

Work productivity and activity impairment domains at
Weeks 16, 48 and 104

In the mRAS population, improvements from baseline at Weeks 16, 48

and 104 in the WPAI domains in all patients and in both treatment

arms, were noted (Table 2 and Supplementary Table 3). At Week 104,
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65.2% of all mRAS patients (T2T, 60.9%; SoC, 68.7%) were in

employment versus 62.6% (T2T, 61.6%; SoC, 63.4%) at baseline. The

WPAI 7‐point improvement from baseline in all domains was main-

tained in the overall population and in both treatment arms from

Week 16 through Week 104 (Supplementary Table 4).

Time lost from work at Weeks 16, 48 and 104

In total, patients, on average, lost 2.0, 1.9 and 2.3 (T2T, 1.9, 2.0 and

2.2; SoC, 2.0, 1.9 and 2.3) fewer days from work at Weeks 16, 48 and

104 compared with baseline, respectively.

DISCUSSION

Improving patients' HRQoL and work productivity are important

treatment goals for patients with CD. STARDUST is the first uste-

kinumab efficacy study to use an algorithm‐driven dose adjustment

in patients with CD, including de‐escalation. It has been previously

reported that this T2T strategy with early endoscopy, regular

biomarker and clinical symptom monitoring, and dose adjustment in

the presence of persistent inflammatory activity did not result in

significantly better endoscopic and other outcomes at Week 48 than

the SoC maintenance strategy.12 Following these results, in this

analysis, we broadly observed no differences between the T2T and

F I GUR E 3 HRQoLmeasurements at baseline andWeeks 16 and 48 (RASa). *p value ≤ 0.05; **p value ≤ 0.01. Nominal p values of intergroup
comparison on changes versus baseline using ANCOVA test with baseline value and stratification factors SES‐CD score (≤16, >16) and prior
exposure to biologics (none or 1) as covariates. aThe RAS includes all patients who were randomized to either T2T or standard of care (SoC) at
Week 16. Missing data were imputed using the last observation carried forward. Error bars represent 95% CI. Improvements are shown by an

increase in IBDQ, FACIT‐F, EQ‐5D‐5L (VAS and index) and by a decrease in HADS‐A and ‐D scores. bIBDQ consists of 32 items graded on a
seven‐point scale, in which 1 signifies worst function and 7 signifies best function. A higher score indicates a better quality of life.13 ANCOVA,
analysis of covariance; CI, confidence interval; EQ‐5D‐5L, EuroQoL 5‐Dimension 5‐Level Health Questionnaire; FACIT‐F, Functional
Assessment of Chronic Illness Therapy‐Fatigue; HADS‐A (‐D); Hospital Anxiety and Depression Scale—Anxiety subscale (– Depression
subscale); HRQoL, health‐related quality of life; IBDQ, Inflammatory Bowel Disease Questionnaire; NS, not significant; RAS, randomized
analysis set; SES‐CD, Simple Endoscopic Score for Crohn's Disease; SoC, standard of care; T2T, treat to target; VAS, visual analogue scale.
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SoC groups with regard to HRQoL measurements and WPAI out-

comes throughout the study. Improvements in PROs are expected to

be driven by the overall efficacy of the treatment. As major differ-

ences in efficacy and safety between the T2T or SoC groups were not

observed, it was not surprising to see no significant differences in

HRQoL and WPAI measurements between the two groups. However,

it is worth noting that patients in the T2T group were not adversely

affected by the intensified treatment and close monitoring through 1

and 2 years of follow‐up.
In this study, patients were characterized by severe fatigue but

otherwise mild‐to‐moderate HRQoL impairments at baseline. This

could be attributed to patients in the RAS and mRAS population

having moderately active disease and being in relatively early lines of

treatment at baseline, despite a median disease duration of more

than 5 years. Disease activity status has been linked with higher fa-

tigue levels, previously.19 In the RAS population, improvements were

seen in FACIT‐F scores at Week 16 with ustekinumab treatment and

these improvements were maintained until Week 48. Different bio-

logical therapies, including ustekinumab, have been shown to

decrease fatigue in patients with IBD and our results support these

findings.20 With T2T and SoC treatment strategies, comparable im-

provements from baseline in all other HRQoL measurements were

seen in patients with CD at Week 48 and the end of the LTE period.

In a 1‐year study of ustekinumab versus adalimumab treatment in

bio‐naïve CD patients (SEAVUE), patients treated with ustekinumab

demonstrated improvement in IBDQ scores from baseline.21 Other

short‐term ustekinumab studies have demonstrated similar re-

sults.22–24 Our results support these findings as we observed im-

provements in IBDQ individual domains and total scores over a

period of 2 years. In the RAS population, improvements from baseline

were also seen in EQ‐5D‐5L scores with ustekinumab treatment at

Week 16 and were maintained until Week 48. Patients in the mRAS

population showed improvements in EQ‐5D‐5L scores throughout 2‐
year follow‐up compared with baseline. Our results support the

findings from the PROSE study, a long‐term real‐world study, where
ustekinumab treatment significantly improved EQ‐5D‐5L Index and

EQ‐5D‐5L VAS values compared with baseline.25

Previously, clinically meaningful improvements were seen in

IBDQ response rates with ustekinumab treatment through Week 52

in the SEAVUE study and through Week 140 in the IM‐UNITI study
in patients with moderate‐to‐severe CD.21,26 Our results support

these short‐ and long‐term findings.

This is the first study examining the impact of ustekinumab

treatment on WPAI domains in CD patients. Although no significant

differences were observed between the two treatment strategies,

WPAI were improved with ustekinumab treatment at Weeks 16 and

48 and were maintained up to Week 104. We observed that the

magnitude for improvement for the absenteeism subscale was lower

than other WPAI domains. We can speculate that presenteeism is

more common for patients with chronic diseases who may not take

whole days off work (absenteeism), evidenced by the fact that

baseline presenteeism was greater than absenteeism throughout this

F I GUR E 4 IBDQ domaina measurements at baseline and at Weeks 16, 48 and 104 in all patients (mRASb). Data shown are as observed.
Error bars represent 95% CI. aIBDQ domain measurements are composed of different numbers of items: bowel symptoms (10 items),
emotional function (12 items), systemic symptoms (5 items) and social function (5 items). Response to each question is graded from 1 to

7.13bThe mRAS includes all patients from the RAS population who entered the LTE period (from Week 48 to Week 104). CI, confidence
interval; IBDQ, Inflammatory Bowel Disease Questionnaire; LTE, long‐term extension; (m)RAS, (modified) randomized analysis set.
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study; patients may be working with decreased productivity (pre-

senteeism) rather than being absent from work due to economic or

work factors and other pressures.17 The decreased productivity may

also be impacted by the trial protocol itself with physician appoint-

ments for monitoring and health checks, disrupting the patients' work

schedule. Increased presenteeism compared to absenteeism has been

previously reported in other IBD studies even in patients in clinical

remission.17,27 Although, patients in both treatment arms of the RAS

and mRAS populations had high clinical remission rates, the

employment rates in patients in both treatment arms up to Week

104 did not show improvement and remained relatively stable.12,28

Interestingly, compared with their baseline scores, patients in the

T2T and SoC groups lost a similar number of days from work

throughout the 2‐year follow‐up period. However, it does not appear

that this influenced employment status throughout the study. This

suggests that complete loss of work productivity cannot be only

represented by either absenteeism or presenteeism alone, given that

both employment rates and days lost from work were relatively

stable throughout the study. More studies examining the effect that

ustekinumab treatment has on WPAI in patients with CD are still

needed in the future.

The limitations of this study design have been described previ-

ously.12,28 With regard to HRQoL measurements, owing to the

exploratory nature of the LTE period, no statistical testing was per-

formed between the T2T and SoC groups in the mRAS population and

no additional subgroups were considered for further analysis. During

the LTE treatment period, dose adjustments were performed based

on set clinical, endoscopic and biomarker targets; thus, the

F I GUR E 5 HRQoL measurements at baseline and Weeks 16, 48 and 104 in all patients (mRASa). aThe mRAS includes all patients from the
RAS population who entered the LTE period (from Week 48 to Week 104). Data shown are as observed. Error bars represent 95% CI.
Improvements are shown by an increase in ()IBDQ, FACIT‐F, EQ‐5D‐5L (VAS and index) and by a decrease in HADS‐A and ‐D scores. bIBDQ

consists of 32 items graded on a seven‐point scale, in which 1 signifies worst function and 7 signifies best function. A higher score indicates a
better quality of life.13 CI, confidence interval; EQ‐5D‐5L, EuroQoL 5‐Dimension 5‐Level Health Questionnaire; FACIT‐F, Functional
Assessment of Chronic Illness Therapy‐Fatigue; HADS‐A (‐D); Hospital Anxiety and Depression Scale—Anxiety subscale (– Depression

subscale); HRQoL, health‐related quality of life; IBDQ, Inflammatory Bowel Disease Questionnaire; LTE, long‐term extension; mRAS, modified
randomized analysis set; VAS, visual analogue scale.
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correlation of clinical responders/non‐responders with HRQoL

measures would be difficult to interpret.

In conclusion, there were no major differences between the T2T

and SoC ustekinumab treatment regimens on HRQoL measurements

and work productivity, as they both had substantial efficacy. This is

in line with the previously reported clinical and endoscopic end-

points.12 Both ustekinumab treatment strategies improved HRQoL

(including fatigue, depression and anxiety scales) and work produc-

tivity in patients with moderate‐to‐severe CD throughout 2 years of

follow‐up.
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