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Abstract

Background and Aims:  We assessed the effect of ustekinumab on health-related quality of life 
[HRQOL] in adults with Crohn’s disease [CD].
Methods: Patients with moderately to severely active CD and inadequate response or intolerance 
to tumour necrosis factor antagonists [UNITI-1, n = 741], or conventional therapy [UNITI-2, n = 627] 
were randomised to placebo, ustekinumab 130 mg, or 6 mg/kg intravenous induction therapy. At 
Week 8, ustekinumab-treated responders (Crohn’s Disease Activity Index [CDAI] reduction ≥100 or 
CDAI <150 points) were re-randomised to subcutaneous maintenance therapy [IM-UNITI, n = 388] 
with placebo, ustekinumab 90 mg every 12 weeks [q12w], or ustekinumab 90 mg every 8 weeks 
[q8w], for 44 additional weeks. Inflammatory Bowel Disease Questionnaire [IBDQ] and 36-item Short 
Form Health Survey [SF-36] physical component summary [PCS] and mental component summary 
[MCS] scores were completed at induction baseline and Week 8, and at maintenance Weeks 20 and 
44. Clinically meaningful improvement in IBDQ and PCS and MCS scores were evaluated. For all 
HRQOL outcomes, each ustekinumab dose and placebo were compared.
Results: Induction baseline mean values of IBDQ, PCS, and MCS were similar across groups, 
but impaired relative to general population norms. At Week 8, ustekinumab induced greater 
improvement than placebo in both HRQOL scores. Significantly greater proportions of patients 
receiving ustekinumab 6 mg/kg or 130 mg had clinically meaningful IBDQ improvement [UNITI-
1: 54.8%, 46.9% versus 36.5%, respectively; UNITI-2: 68.1%, 58.7% versus 41.1%, respectively; 
p <0.05, all comparisons]. Similarly, greater proportions of ustekinumab-treated patients in both 
studies had clinically meaningful improvements in PCS and MCS as compared with placebo. At 
Week 44, improvements in IBDQ, PCS, and MCS scores were maintained with ustekinumab.
Conclusions: Ustekinumab improved HRQOL in patients with moderately to severely active CD.
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1. Introduction

Crohn’s disease [CD] often has important negative effects on 
patients’ health-related quality of life [HRQOL], because of the 
impacts of disease on both physical and mental well-being. HRQOL 
is usually assessed by either the 36-item Short-Form Health Survey 
[SF-36], a generic multi-item scale that evaluates both physical [PCS] 
and mental component summary scores [MCS],1 or a disease-specific 
instrument: the Inflammatory Bowel Disease Questionnaire [IBDQ].2 
Previous studies have shown that SF-36 is a reliable and valid 
instrument to measure general health status in patients with CD.3 
Importantly, as can only be determined using a generic instrument, 
patients with CD have substantially impaired HRQOL compared 
with the general population.4 Furthermore, the effects of the disease 
on SF-36 MCS scores is relatively more profound than observed in 
other chronic inflammatory diseases such as rheumatoid arthritis.

The IBDQ, a 32-item questionnaire comprising four domains 
[bowel symptoms, systemic symptoms, emotional function, and 
social function] is the most commonly used disease-specific measure 
for evaluation of HRQOL in CD. The IBDQ is more sensitive than 
the SF-36 to clinically meaningful changes in health status, and there-
fore can be used to detect relatively small differences in treatment 
effects in specific disease subgroups or drug treatment regimens.

Ustekinumab, a monoclonal antibody to the p40 subunit of interleu-
kins [IL]-12 and -23, is approved for the treatment of active CD based 

on the results of three Phase 3 studies.5 Herein we report the effects of 
ustekinumab on HRQOL in patients with moderate to severe CD.

2. Methods

The UNITI and IM-UNITI studies were multicentre, randomised, 
double-blind, placebo-controlled Phase 3 studies designed to evalu-
ate the safety and efficacy of ustekinumab induction and mainten-
ance therapy in patients with moderately to severely active CD.

Briefly, patients with moderately to severely active CD (defined 
by a CD Activity Index [CDAI] score of 220–450) and with inad-
equate response or intolerance to tumour necrosis factor [TNF] 
antagonists [UNITI-1] or conventional therapy [UNITI-2], were 
randomised in a 1:1:1 ratio to receive a single intravenous [IV] infu-
sion of placebo, ustekinumab 130 mg, or weight-range based dosing 
of approximately 6 mg/kg ustekinumab (260 mg [weight ≤55 kg], 
390 mg [weight >55 kg and ≤85 kg], or 520 mg [weight >85 kg], 
hereafter referred to as 6 mg/kg). Patients with a clinical response 
[defined as a CDAI reduction ≥100 points or CDAI <150] to usteki-
numab at Week 8 were re-randomised into the primary maintenance 
population in IM-UNITI to receive subcutaneous [SC] placebo, or 
ustekinumab 90 mg every 12 weeks [q12w], or ustekinumab 90 mg 
every 8 weeks [q8w], through Week 44 [52 weeks after induction 
baseline].

Table 1. Mean [SD] and mean change [SD] from baseline in the IBDQ and SF-36 scores at Week 8 of induction therapy.

Patient- reported
Outcome

UNITI-1 UNITI-2

Ustekinumab Ustekinumab

Placebo 130 mg 6 mg/kga Combined Placebo 130 mg 6 mg/kga Combined

IBDQ score, n = 247 245 249 494 209 209 209 418
Baseline, n 244 243 248 491 207 208 207 415
Mean [SD] 120.0 [29.27] 119.5 [29.47] 118.2 [26.64] 118.8 [28.06] 122.7 [31.32] 118.2 [30.99] 122.8 [31.62] 120.5 [31.35]
Week 8, n 244 243 248 491 207 208 207 415
Mean [SD] 131.9 [34.61] 137.5 [37.95] 140.3 [34.39] 138.9 [36.19] 137.3 [37.33] 147.3 [36.74] 158.0 [34.54] 152.6 [36.02]
Change from baseline
Week 8b,c, n 244 243 248 491 207 208 207 415
Mean [SD] 11.9 [26.51] 18.1* [28.02] 22.1*** [28.59] 20.1*** [28.35] 14.7 [26.96] 29.1*** [33.82] 35.3*** [36.05]32.2*** [35.04]
SF-36 score, n 225 231 235 466 190 194 196 390
Physical component summary
 Baseline, n 223 231 232 463 189 193 195 388
 Mean [SD] 37.8 [7.12] 37.8 [7.12] 37.2 [7.09] 37.5 [7.11] 39.7 [7.19] 38.9 [7.62] 38.9 [7.05] 38.9 [7.33]
 Week 8, n 223 231 232 463 189 193 195 388
 Mean [SD] 40.4 [7.56] 41.0 [8.32] 40.7 [8.48] 40.9 [8.39] 42.3 [7.79] 44.0 [8.39] 44.9 [8.75] 44.4 [8.57]
 Change from baseline
 Week 8b,c, n 223 231 232 463 189 193 195 388
 Mean [SD] 2.6 [6.50] 3.2 [6.43] 3.6 [6.75] 3.4 [6.60] 2.6 [5.88] 5.1** [7.24] 6.0*** [7.70] 5.5*** [7.48]
Mental component summary
 Baseline, n 223 231 232 463 189 193 195 388
 Mean [SD] 37.8 [10.64] 37.3 [9.98] 36.4 [9.89] 36.9 [9.93] 37.1 [10.75] 37.2 [10.81] 37.9 [11.15] 37.6 [10.98]
 Week 8, n 223 231 232 463 189 193 195 388
 Mean [SD] 40.0 [11.38] 40.6 [11.79] 41.3 [10.45] 41.0 [11.13] 40.4 [11.79] 43.1 [11.36] 44.7 [10.72] 43.9 [11.06]
 Change from baseline
 Week 8b,c, n 223 231 232 463 189 193 195 388
 Mean [SD] 2.2 [8.47] 3.3 [9.41] 4.9** [9.28] 4.1* [9.37] 3.3 [9.47] 5.9** [10.55] 6.8*** [11.34] 6.4*** [10.95]

IBDQ, Inflammatory Bowel Disease Questionnaire; SD, standard deviation; SF-36, 36-Item Short Form Health Survey.
aWeight-range based ustekinumab doses approximating 6 mg/kg: 260 mg [weight ≤55 kg], 390 mg [weight >55 kg and ≤85 kg], 520 mg [weight >85 kg].
bPatients who had a prohibited Crohn’s disease-related surgery or had prohibited concomitant medication changes before Week 8 had their baseline value car-

ried forward.
cPatients who had insufficient data at Week 8 had their last value carried forward.
*p <0.050; **p <0.010; ***p <0.001.
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2.1. Assessments
Disease-specific HRQOL was measured using the Inflammatory Bowel 
Disease Questionnaire [IBDQ],2 and generic HRQOL was measured 
using the SF-361 summary scores [PCS and MCS] and individual item 

scores, which were completed at Weeks 0 and 8 of the induction studies 
and at Weeks 20 and 44 of the maintenance study.

Clinically meaningful improvements of these measures were 
defined as an increase of ≥16 points in IBDQ score2,6,7 and ≥5 points 
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Figure 1. Mean baseline and Week 8, and mean change in IBDQ, PCS, and MCS scores with induction therapy [UNITI-1: A, C, E; UNITI-2: B, D, F]. 
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Table 2. Mean [SD] and mean change [SD] from baseline in IBDQ domain and SF-36 scale scores at Week 8 of induction therapy.

UNITI-1 UNITI-2

Patient-reported
outcome

Ustekinumab Ustekinumab

Placebo 130 mg 6 mga Placebo 130 mg 6 mga

IBDQ score, nb,c 247 245 249  209 209 209
Bowel symptoms
 Baseline, n
 Mean [SD]

245
38.6 [9.28]

244
38.2 [8.81]

248
38.5 [8.27]

207
38.8 [9.14]

209
38.2 [9.21]

208
38.9 [9.19]

 Week 8, n
 Mean [SD]

245
42.6 [10.31]

244
43.7 [11.27]

248
45.1 [10.01]

207
43.9 [11.02]

209
47.5[10.96]

208
50.6 [10.88]

 Change at Week 8, n
 Mean [SD]

245
4.0 [8.81]

244
5.5 [9.04]

248
6.6*** [8.56]

207
5.1 [8.78]

209
9.3*** [10.76]

208
11.7*** [11.21]

Emotional functions
 Baseline, n
 Mean [SD]

245
46.5 [13.32]

243
47.0 [13.75]

248
45.9 [11.93]

207
46.7 [14.17]

209
44.3 [13.56]

208
46.8 [14.44]

 Week 8, n
 Mean [SD]

245
50.7 [14.99]

243
52.8 [16.06]

248
53.7 [14.20]

207
51.2 [15.71]

209
54.5 [15.28]

208
58.6 [14.43]

 Change at Week 8, n
 Mean [SD]

245
4.2 [10.52]

243
5.8 [11.53]

248
7.7*** [11.82]

207
4.5 [10.79]

209
10.1*** [13.95]

208
11.9*** [14.88]

Systemic symptoms
Baseline, n
Mean [SD]

245
15.2 [5.25]

245
14.9 [4.74]

248
14.6 [4.97]

209
15.7 [5.35]

209
15.2 [5.11]

208
15.8 [5.23]

Week 8, n
Mean [SD]

245
17.3 [6.09]

245
18.3 [6.52]

248
18.5 [6.60]

209
18.5 [6.46]

209
20.0 [6.61]

208
21.8 [5.94]

Change at Week 8, n
Mean [SD]

245
2.1 [5.10]

245
3.4* [5.65]

248
3.9*** [5.57]

209
2.8 [5.17]

209
4.8*** [6.09]

208
6.0*** [6.29]

Social functions
Baseline
Mean [SD]

244
19.8 [7.35]

244
19.3 [7.44]

248
19.2 [7.15]

209
21.5 [7.21]

208
20.4 [7.44]

209
21.4 [7.37]

Week 8 n
Mean [SD]

244
21.3 [8.09]

244
22.6 [8.23]

248
23.0 [7.99]

209
23.8 [7.75]

208
25.2 [7.65]

209
26.9 [6.97]

Change at Week 8, n,
Mean [SD]

244
1.5 [6.03]

244
3.3** [6.14]

248
3.8*** [6.63]

209
2.3 [5.67]

208
4.8*** [6.69]

209
5.6*** [7.12]

SF-36 Score, n=b,c 225 231 235 190 194 196
Physical functioning

Baseline, n
Mean [SD]

224
44.2 [8.52]

231
44.3 [8.61]

234
43.5 [8.70]

190
44.9 [9.57]

193
44.2 [9.38]

196
43.7 [9.13]

Week 8, n
Mean [SD]

224
45.9 [8.67]

231
46.7 [9.23]

234
45.9 [9.52]

190
46.6 [9.21]

193
47.9 [8.45]

196
47.9 [8.65]

Change at Week 8, n
Mean [SD]

224
1.7 [6.58]

231
2.4 [6.76]

234
2.4 [7.27]

190
1.8 [6.68]

193
3.7* [7.36]

196
4.2** [7.09]

Role-physical
Baseline, n
Mean [SD]

223
35.2 [8.87]

231
35.5 [9.51]

234
34.7 [9.45]

190
37.7 [9.36]

193
37.2 [9.92]

195
37.1 [9.64]

Week 8, n
Mean [SD]

223
39.1 [10.09]

231
39.6 [10.95]

234
39.7 [11.17]

190
40.8 [10.30]

193
43.3 [10.36]

195
44.3 [10.07]

Change at Week 8, n
Mean [SD]

223
3.9 [8.70]

231
4.1 [8.95]

234
5.0 [9.51]

190
3.1 [7.67]

193
6.1*** [8.60]

195
7.2*** [9.87]

Bodily pain
Baseline, n
Mean [SD]

224
37.8 [8.11]

231
36.3 [7.03]

233
36.3 [7.72]

190
36.8 [7.27]

193
36.6 [8.20]

195
37.3 [7.27]

Week 8, n
Mean [SD]

224
40.3 [9.09]

231
40.5 [8.87]

233
41.7 [9.20]

190
40.6 [8.91]

193
43.3 [9.61]

195
45.8 [9.04]

Change at Week 8, n
Mean [SD]

224
2.5 [7.75]

231
4.1 [8.02]

233
5.4*** [8.07]

190
3.8 [7.31]

193
6.8** [9.47]

195
8.5*** [10.00]

General health
Baseline, n
Mean [SD]

224
31.7 [7.59]

231
31.7 [6.70]

234
30.4 [6.89]

190
33.6 [8.69]

193
32.9 [8.45]

196
33.4 [7.47]

Week 8, n
Mean [SD]

224
33.2 [8.46]

231
34.0 [8.56]

234
33.4 [8.18]

190
36.3 [9.17]

193
37.8 [10.50]

196
38.9 [10.40]

Change at Week 8, n
Mean [SD]

224
1.6 [6.30]

231
2.4 [6.51]

234
2.9 [6.54]

190
2.7 [7.20]

193
4.8* [8.79]

196
5.6*** [9.36]
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in SF-36 PCS and MCS scores.8,9 Patients with an IBDQ score ≥170 
points were considered to be in clinical remission.10 Additionally, 
IBDQ normalisation defined as a score ≥210 points,7 and SF-36 
PCS or MCS normalisation defined as scores ≥50 points11 among 
patients with abnormal baseline values, were also evaluated in post 
hoc analyses.

2.2. Statistical analysis
The Type 1 error rate within each study was controlled at 0.05 for 
the primary and major secondary endpoints, using a hierarchical 
testing procedure. The HRQOL outcomes described herein were 
pre-specified; however, statistical contrasts were not adjusted for 
multiplicity. thus p-values should be considered nominal. Each 
ustekinumab group [induction: ustekinumab 130  mg, usteki-
numab 6  mg/kg, ustekinumab combined; maintenance: usteki-
numab 90  mg q12w, ustekinumab 90  mg q8w] was compared 
with the placebo group. Continuous outcomes [mean change from 
baseline in SF-36 component summary and scale scores at Week 
8, Week 20, and Week 44; mean change from baseline in IBDQ 

total and domain scores at Week 8, Week 20, and Week 44] were 
analysed by analysis of covariance on van der Waerden normal 
scores. Proportions of patients with dichotomous outcomes [clin-
ically meaningful improvements or normalised values] in IBDQ, 
PCS, and MCS at Week 8 and Week 44 were compared using a 
Cochran-Mantel-Haenszel chi-square test.

The following missing data conventions were used for these anal-
yses. Each of the four individual IBDQ dimensions was calculated 
when ≤1 item was missing in the dimension. The missing item was 
estimated using the average value across the non-missing items. If 
any one of the dimensions within the IBDQ could not be calculated, 
then the total IBDQ score was not be calculated.

For SF-36 scores, subscales were calculated whenever ≥50% 
of the items that comprised the individual subscale were available 
[non-missing]. Any missing items were estimated using the average 
value across the non-missing items for that subscale. If <50% of 
the items that comprised the subscale were available, the subscale 
was not calculated. If any of the individual subscales that com-
prised the PCS or MCS score was missing, then these scores could 
not be calculated.

UNITI-1 UNITI-2

Patient-reported
outcome

Ustekinumab Ustekinumab

Placebo 130 mg 6 mga Placebo 130 mg 6 mga

Vitality
Baseline, n
Mean [SD]

224
35.5 [9.21]

231
35.3 [8.28]

232
34.8 [8.29]

189
36.9 [9.15]

193
36.3 [9.13]

196
37.7 [9.57]

Week 8, n
Mean [SD]

224
38.8 [10.05]

231
39.7 [10.49]

232
39.8 [10.19]

189
40.7 [10.95]

193
43.4 [11.82]

196
45.2 [10.91]

Change at Week 8, n
Mean [SD]

224
3.3 [8.12]

231
4.5 [9.43]

232
5.0* [9.05]

189
3.8 [9.17]

193
7.2** [10.46]

196
7.6*** [10.32]

Social functioning
Baseline, n
Mean [SD]

224
35.2 [10.04]

231
35.6 [9.57]

234
34.1 [9.41]

190
36.8 [10.50]

193
36.6 [10.18]

195
36.2 [9.95]

Week 8, n
Mean [SD]

224
38.2 [10.97]

231
39.0 [11.03]

234
40.0 [10.63]

190
40.2 [11.36]

193
43.2 [10.79]

195
44.1 [9.86]

Change at Week 8, n
Mean [SD]

224
3.0 [9.24]

231
3.5 [9.76]

234
5.9** [9.50]

190
3.4 [9.55]

193
6.6** [11.04]

195
7.9*** [11.11]

Role-emotional
Baseline, n
Mean [SD]

223
38.9 [12.51]

231
38.5 [12.17]

234
37.7 [12.48]

190
38.5 [12.39]

193
38.4 [12.86]

195
38.7 [11.97]

Week 8, n
Mean [SD]

223
40.7 [12.53]

231
41.9 [13.09]

234
41.5 [12.74]

190
41.3 [12.34]

193
43.7 [11.85]

195
44.8 [10.78]

Change at Week 8, n
Mean [SD]

223
1.9 [10.72]

231
3.4 [10.84]

234
3.8 [11.30]

190
2.8 [10.80]

193
5.3* [10.47]

195
6.1** [12.34]

Mental health
Baseline, n
Mean [SD]

224
40.5 [10.63]

231
39.5 [10.26]

232
38.8 [9.34]

189
38.6 [11.16]

193
38.8 [10.51]

196
39.6 [11.37]

Week 8, n
Mean [SD]

224
42.4 [11.35]

231
42.3 [11.49]

232
43.3 [10.24]

189
41.6 [11.94]

193
44.0 [11.32]

196
45.7 [11.00]

Change at Week 8, n
Mean [SD]

224
1.9 [8.17]

231
2.8 [9.34]

232
4.5** [8.59]

189
3.0 [8.56]

193
5.2* [10.29]

196
6.1*** [10.91]

IBDQ, Inflammatory Bowel Disease Questionnaire; SD, standard deviation; SF-36, 36-Item Short Form Health Survey.
aWeight-range based ustekinumab doses approximating 6 mg/kg: 260 mg [weight ≤55 kg], 390 mg [weight >55 kg and ≤85 kg], 520 mg [weight >85 kg].
b Patients who had a prohibited Crohn’s disease-related surgery or had prohibited concomitant medication changes before Week 8 had their baseline value 
 carried forward.

cPatients who had insufficient data at Week 8 had their last value carried forward.
*p <0.050; **p <0.010; ***p <0.001.

Table 2. Continued
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3. Results

3.1. Induction studies
Baseline disease characteristics in both the UNITI-1 and UNITI-2 
study populations were representative of patients with moderately to 
severely active CD refractory to either TNF antagonists [UNITI-1] or 
conventional therapies [UNITI-2]. Median disease duration was 6.4 and 
10.1 years and median CDAI scores were 292.5 and 317.0 in UNITI-2 
and 1, respectively. Median C-reactive protein [CRP] concentrations 
were 8.05 mg/L in UNITI-2 and 9.88 mg/L in UNITI-1. Higher values 
for CDAI score and CRP concentrations are consistent with higher dis-
ease activity in the TNF-antagonist failure UNITI-1 population.

3.1.1. IBDQ results
In both UNITI-1 and UNITI-2, mean (standard deviation[SD]) base-
line IBDQ scores for placebo, ustekinumab 130 mg, and ustekinumab 
6 mg/kg (UNITI-1: 120.0 [29.27], 119.5 [29.47], and 118.2 [26.64], 
respectively; UNITI-2:  122.7 [31.32], 118.2 [30.99], and 122.8 
[31.62], respectively) were similar across treatment groups, con-
sistent with substantially impaired HRQOL. Following initiation of 
induction therapy, significantly greater improvement was observed 
for both ustekinumab doses in comparison with placebo [Table 1; 
Figure 1A, B]. A numerically greater treatment effect relative to pla-
cebo was seen in UNITI-2 than UNITI-1 [ustekinumab 130 mg, 14.4 
versus 6.2; ustekinumab 6 mg/kg, 20.6 versus 10.2, respectively].
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Figure 2. Proportions of patients at Week 8 who achieved ≥16-point improvement in or normalised [≥210] IBDQ total scores and proportions of patients who 
achieved ≥5-point improvement in or normalized [≥50] SF-36 MCS and PCS scores with induction therapy. IBDQ, Inflammatory Bowel Disease Questionnaire; 
MCS, Mental Component Summary Score; NS, not statistically significant; PCS, Physical Component Summary Score; SF-36, 36-item Short Form Health Survey.
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For both studies, changes in the mean IBDQ scores at Week 8 
were significantly greater in both ustekinumab dose groups com-
pared with placebo and across all dimensions [p <0.05 for all com-
parisons]. In both studies, changes in the mean IBDQ dimension 
scores at Week 8 were significantly greater in the ustekinumab 6 mg/
kg group compared with placebo and across all dimensions 
[p <0.001 for all comparisons]. In the ustekinumab 130 mg group, 
mean changes at Week 8 were significantly greater for the social and 
systemic dimensions [p <0.05 for both comparisons], and numeric-
ally greater for the bowel and emotional dimensions compared with 
placebo in UNITI-1 [Table 2]. Mean changes at Week 8 were signifi-
cantly greater across all four dimensions when compared with pla-
cebo [p <0.001 for both comparisons] in UNITI-2 [Table 2].

With both ustekinumab doses in both studies, significantly 
greater proportions of patients experienced clinically meaningful 
improvement in IBDQ at Week 8 [UNITI-1: 54.8% and 46.9%, 
respectively, versus 36.5%; p  <0.001 and p  =  0.019, respectively; 
UNITI-2: 68.1% and 58.7%, respectively, versus 41.1%; p <0.001 
and p <0.001, respectively; Figure 2A, B]. All patients had impaired 
baseline IBDQ scores [<210 points]. In both ustekinumab dose 
groups  at Week 8, a greater proportion of patients had normal 
scores [≥210 points] than placebo [Figure 2A, B]. In UNITI-2, this 
comparison was only statistically significant for the comparison of 
ustekinumab 6 mg/kg with placebo [5.8% versus 1.4%, p = 0.019].

3.1.2. SF-36 results
In both studies, the mean baseline SF-36, PCS, and MCS scores were 
similar among the three treatment groups [Table 1; Figure 1C-F]. In 

UNITI-1 at Week 8, the mean change from baseline in the PCS score 
was numerically, but not significantly, greater in the both usteki-
numab dose  groups compared with the placebo group. The mean 
change from baseline in the MCS score at that time was significantly 
greater in the ustekinumab 6 mg/kg  group [p  =  0.006], but only 
numerically greater for the ustekinumab 130 mg group compared 
with the placebo group. In UNITI-2, the mean changes from base-
line in the MCS and PCS scores were significantly greater for both 
ustekinumab groups compared with the placebo group [p <0.05 for 
all comparisons; Table 1].

In UNITI-1, mean changes from baseline in norm-based scores of 
the SF-36 scales at Week 8 were numerically greater in both usteki-
numab groups compared with placebo; however, the ustekinumab 6 
mg/kg group showed relatively greater differences, with statistically 
significant differences observed for bodily pain, vitality, social func-
tioning, and mental health scales [Table 2]. In UNITI-2, the mean 
changes from baseline in norm-based scores of the SF-36 scales at 
Week 8 were significantly greater in both ustekinumab groups com-
pared with the placebo group [p <0.05 for all comparisons; Table 2].

In UNITI-2, the proportion of patients with a clinically meaning-
ful improvement in PCS was significantly greater for the ustekinumab 
6 mg/kg and 130 mg groups than for the placebo group [49.2% and 
44.0%, respectively versus 31.2%; p <0.001 and p = 0.009, respec-
tively]. More patients experienced clinically significant improvement 
in MCS in both the ustekinumab 6 mg/kg and 130 mg groups than 
the placebo group [51.3% and 49.2%, respectively, versus 38.6%; 
p = 0.014 and p = 0.036, respectively]. In UNITI-1, MCS scores were 
only significantly greater for the ustekinumab 6 mg/kg group in com-
parison with the placebo group [42.4% versus 30.0%; p = 0.007] 
[Figure 2A, B].

For patients with impaired SF-36 scores at baseline, defined as 
less than the US population norm of 50 points, greater proportions 
of patients receiving either ustekinumab dose had normal MCS and 
PCS scores compared with placebo at Week 8 [Figure 2A, B]. These 
differences were statistically significant in UNITI-2 for the MCS 
[with both ustekinumab doses] and for the PCS in the ustekinumab 
6 mg/kg group.

3.2. Maintenance study
3.2.1. IBDQ results
At baseline of the maintenance study [induction Week 8], the mean 
[SD] IBDQ scores for randomised ustekinumab responders were 
generally similar among the placebo and ustekinumab q12w and 
q8w groups (163.6 [31.75], 165.8 [32.82], and 170.5 [29.33], 
respectively) [Table 3; Figure 3A]. At Week 20, the mean decrease 
[worsening] in IBDQ score from maintenance baseline was signifi-
cantly less in the ustekinumab 90 mg q12w group and numerically 
less in the ustekinumab q8w dose group compared with the placebo 
group [p = 0.035 and p = 0.183, respectively; Table 3]. At Week 44, 
the mean decreases in IBDQ scores from maintenance baseline were 
significantly less in the ustekinumab q12w and q8w dose groups 
(-8.9 [43.08] versus -9.9 [34.83], respectively) compared with the 
placebo group (-21.5 [39.26]; p < 0.001 and p = 0.003, respectively; 
Table 3; Figure 3A]. These results indicate that patients who received 
ustekinumab were more likely to maintain the improvement in their 
IBDQ scores achieved during induction compared with patients who 
discontinued ustekinumab treatment.

The proportion of patients with a clinically meaningful improve-
ment in IBDQ score at Week 44 was significantly greater than placebo 
for the ustekinumab q8w  dose but not for the ustekinumab  q12w 

Table  3. Mean [SD] and mean change [SD] from baseline in the 
IBDQ score at Week 20 and Week 44 of maintenance therapy.

Ustekinumab

Placebo SCa

[n = 131]
90 mg SC q12w
[n = 129]

90 mg SC q8w
[n = 128]

Baseline, n 130 129 126
 Mean [SD] 163.6 [31.76] 165.8 [32.82] 170.5 [29.33]
Week 20, n 130 129 126
 Mean [SD] 150.8 [40.99] 159.6 [40.96] 161.6 [40.27]
Change from baseline
Week 20b,c, n 130 129 126
 Mean [SD] -12.8 [34.05] -6.3 [37.04]* -8.9 [31.46]
Week 44, n 130 128 126
 Mean [SD] 142.1 [42.46] 156.9 [43.54] 160.5 [40.71]
Change from baseline
Week 44b,c, n 130 128 126
 Mean [SD] -21.5 [39.26] -8.9 [43.08]*** -9.9 [34.83]**

IBDQ, inflammatory bowel disease questionnaire; IV, intravenous; SC, sub-
cutaneous; SD, standard deviation; q8w, every 8 weeks; q12w, every 12 weeks.

aPatients who were in clinical response to ustekinumab IV induction dos-
ing and were randomised to placebo SC on entry into this maintenance study.

bPatients who had a prohibited Crohn’s disease-related surgery, had a loss 
of response, had prohibited concomitant medication changes, or discontinued 
study agent due to lack of efficacy or due to an adverse event indicated to be 
worsened Crohn’s disease before the designated analysis timepoint had their 
induction baseline value carried forward.

cPatients who had insufficient data at the designated analysis timepoint 
had their last value carried forward.

*p <0.050; **p <0.010; ***p <0.001.
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dose group [67.9% and 61.3%, respectively, versus placebo 50.4%; 
p = 0.014 and p = 0.140, respectively; Figure 4]. Among patients with 
IBDQ scores of <210 points at baseline of an induction study, greater 
proportions of patients receiving either ustekinumab dose, than pla-
cebo, achieved normal scores at Week 44 following maintenance treat-
ment [Figure 4].

3.2.2. SF-36 results
The mean PCS and MCS scores of the SF-36 at baseline of main-
tenance [induction Week 8] were similar among the three treatment 
groups [Table 4; Figure 3B, C]. For the ustekinumab q8w group, 
the mean decreases from baseline [worsening] of the maintenance 
study in the PCS and MCS scores were significantly less at Week 44 
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Figure 3. Mean and mean change from baseline, Week 20, and Week 44 in IBDQ [A], PCS [B] and MCS [C] scores with maintenance therapy.
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Table 4. Mean [SD] and mean change [SD] from baseline in the physical and mental component summary scores of the SF-36 at Week 20 
and Week 44 of maintenance therapy.

Ustekinumab

SF-36 Component Summary Scores
Placebo SCa

[n = 122]
90 mg SC q12w
[n = 121]

90 mg SC q8w
[n  = 121]

Physical Component Summary
Baseline, n 122 121 121
 Mean [SD] 46.3 [8.21] 47.1 [8.10] 47.4 [7.52]
Week 20b,c, n 122 121 121
 Mean [SD] 44.6 [9.71] 45.4 [8.86] 46.8 [9.08]
Change from baseline
Week 20b,c, n 122 121 121
 Mean [SD] -1.7 [7.67] -1.7 [7.18] -0.6 [6.37]
Week 44b,c, n 122 120 121
 Mean [SD] 42.7 [9.96] 44.9 [9.62] 46.5 [8.98]
Change from baseline
Week 44b,c, n 122 120 121
 Mean [SD] -3.6 [9.33] -2.3 [9.31] -0.9 [7.14]**

Mental component summary
Baseline, n 122 121 121
 Mean [SD] 45.7 [10.89] 46.4 [10.66] 47.3 [9.91]
Week 20b,c, n 122 121 121
 Mean [SD] 43.0 [11.34] 45.1 [11.40] 45.6 [10.57]
Change from baseline
Week 20b,c, n 122 121 121
 Mean [SD] -2.7 [10.78] -1.3 [11.53] -1.7 [9.01]
Week 44b,c, n 122 120 121
 Mean [SD] 41.3 [11.79] 44.6 [11.81] 45.6 [11.22]
Change from baseline
Week 44b,c., n 122 120 121
 Mean [SD] -4.4 [11.06] -1.9 [12.68]* -1.7 [9.76]**

IV, intravenous; q8w, every 8 weeks; q12w, every 12 weeks; SC, subcutaneous; SD, standard deviation; SF-36, 36-item Short-Form Health Survey.
aPatients who were in clinical response to ustekinumab IV induction dosing and were randomised to placebo SC on entry into this maintenance study.
bPatients who had a prohibited Crohn’s disease-related surgery, had a loss of response, had prohibited concomitant medication changes, or discontinued study 

agent due to lack of efficacy or due to an adverse event indicated to be worsened Crohn’s disease before the designated analysis timepoint had their induction 
baseline value carried forward.

cPatients who had insufficient data at the designated analysis timepoint had their last value carried forward.
*p <0.050; **p <0.010; ***p <0.001.
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Table 5. Mean [SD] and mean change [SD] from baseline in IBDQ and SF-36 dimension and scale scores at Week 44 of maintenance therapy.

Ustekinumab

Patient-reported outcome Placebo SCa 90 mg SC q12w 90 mg SC q8w

IBDQb,c 131 129 128
Bowel symptoms

Baseline, n
Mean [SD]

131
52.2 [9.86]

129
53.7 [8.93]

128
54.0 [8.92]

Week 44, n
Mean [SD]

131
45.5 [12.70]

128
50.4 [13.48]

127
51.4 [12.63]

Change from baseline Week 44, n 131 128 127
Mean [SD] -6.7 [11.62] -3.3** [12.26] -3.0*** [11.06]

Emotional functions
Baseline, n
Mean [SD]

131
60.4 [13.39]

129
61.1 [14.52]

127
62.8 [12.44]

Week 44, n
Mean [SD]

131
53.8 [16.26]

128
58.6 [17.05]

127
59.9 [15.99]

Change from baseline Week 44, n 131 128 127
Mean [SD] -6.6 [15.76] -2.6** [17.46] -2.9** [13.42]

Systemic symptoms
Baseline, n
Mean [SD]

130
23.1 [5.79]

129
23.2 [6.04]

128
23.9 [5.55]

Week 44, n
Mean [SD]

130
18.9 [7.78]

128
20.9 [7.41]

128
21.9 [7.14]

Change from baseline Week 44, n 130 128 128
Mean [SD] -4.2 [7.42] -2.3* [7.77] -2.0** [6.19]

Social functions
Baseline, n
Mean [SD]

131
27.8 [6.31]

129
27.9 [7.18]

127
28.8 [6.25]

Week 44, n
Mean [SD]

131
24.1 [8.98]

128
27.1 [8.20]

127
27.0 [7.80]

Change from baseline Week 44, n 131 128 127
Mean [SD] -3.7 [7.67] -0.8*** [8.49] -1.8* [7.38]

SF-36 b,c 122 121 121
Physical functioning

Baseline, n
Mean [SD]

122
49.8 [7.70]

121
50.4 [8.51]

121
51.0 [7.33]

Week 44, n
Mean [SD]

122
46.7 [9.35]

121
48.5 [9.67]

121
50.6 [7.94]

Change from baseline Week 44, n 122 121 121
Mean [SD] -3.2 [8.42] -1.9 [7.94] -0.4** [5.63]

Role-physical
Baseline, n
Mean [SD]

122
45.6 [9.75]

121
46.3 [9.93]

121
47.6 [9.37]

Week 44, n
Mean [SD]

122
40.8 [12.01]

121
43.4 [11.89]

121
46.0 [10.94]

Change from baseline Week 44, n 122 121 121
Mean [SD] -4.8 [11.87] -2.9 [12.73] -1.6** [8.79]

Bodily pain
Baseline, n
Mean [SD]

122
47.1 [8.04]

121
48.8 [8.17]

121
48.2 [8.67]

Week 44, n
Mean [SD]

122
42.1 [10.65]

120
45.1 [11.34]

121
46.5 [10.97]

Change from baseline Week 44, n 122 120 121
Mean [SD] -5.0 [10.61] -3.8 [11.73] -1.7** [8.87]

General health
Baseline, n
Mean [SD]

122
39.5 [10.37]

121
40.0 [10.54]

121
40.7 [10.06]

Week 44, n
Mean [SD]

122
37.2 [10.94]

121
39.9 [11.31]

121
40.1 [11.03]

Change from baseline Week 44, n 122 121 121
Mean [SD] -2.3 [10.18] -0.1* [10.25] -0.6 [8.78]
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compared with the placebo group [Table 4]. For the ustekinumab 
q12w group, only the mean decrease from baseline during mainten-
ance in the MCS score at Week 44 was significantly less compared 
with the placebo group.

For the SF-36 PCS and MCS scores, both the ustekinumab q8w 
and q12w dose  groups had significantly greater proportions of 
patients with a clinically meaningful [≥5-point] improvement, except 
for the PCS in the ustekinumab q12w group [Figure 4]. A  signifi-
cantly greater proportion of patients in the ustekinumab q8w group 
achieved clinically-meaningful improvement in PCS than in the pla-
cebo group [52.1% versus placebo, 34.7%; p = 0.008], and a signifi-
cantly greater proportion of patients in the  ustekinumab q8w and 
q12w dose groups achieved a clinically meaningful improvement in 
MCS than the placebo group at Week 44 [47.9% and 46.7%, respec-
tively, versus placebo, 28.9%; p = 0.003 and p = 0.005, respectively; 
Figure 4].

For patients with baseline SF-36 scores lower than the US popu-
lation norm, greater proportions of patients in both ustekinumab 
dose groups had normal MCS and PCS scores at Week 44 [Figure 4]. 
These results were significantly greater with ustekinumab q8w for 
both MCS and PCS.

The mean SF-36 dimension scores [i.e. physical functioning, 
role-physical, bodily pain, general health, vitality, social functioning, 
role-emotional, and mental health] were generally consistent across 

all groups at baseline of the maintenance study. At Week 44, the 
mean worsening from baseline in the SF-36 dimension scores was 
generally less in the ustekinumab q12w and q8w groups compared 
with the placebo group [Table 5]. Specifically, the mean decreases 
[worsening] in general health, vitality, and mental health dimension 
scores  in the ustekinumab q12w group were significantly less than 
those observed in the placebo group at Week 44, whereas the mean 
worsening in six of the eight dimension scores [physical functioning, 
role-physical, bodily pain, vitality, social functioning, and mental 
health] in the ustekinumab q8w group were significantly less than 
those observed for the placebo group  at Week 44.

4. Discussion

At study entry, participants in the UNITI trials had active CD with 
IBDQ and SF-36 scores consistent with moderate to severe impair-
ment of HRQOL.10 Following treatment with IV ustekinumab 6 mg/
kg or 130  mg, HRQOL scores improved considerably relative to 
placebo.

At Week 8, greater proportions of patients receiving either 
ustekinumab 6  mg/kg or 130  mg demonstrated clinically impor-
tant improvement in total IBDQ scores compared with placebo, 
with a greater effect evident in those who received the regulatory 
approved 6 mg/kg dose. Consistent with these observations, greater 

Ustekinumab

Patient-reported outcome Placebo SCa 90 mg SC q12w 90 mg SC q8w

Vitality
Baseline, n
Mean [SD]
Week 44, n
Mean [SD]
Change from baseline Week 44, n
Mean [SD]

122
46.4 [10.27]
122
41.4 [12.25]
122
-5.0 [11.77]

121
47.2 [10.82]
120
44.8 [12.83]
120
-2.4* [12.42]

121
48.6 [10.94]
121
45.6 [12.45]
121
-2.9* [10.38]

Social functioning
Baseline, n
Mean [SD]

122
45.7 [8.89]

121
46.4 [10.17]

121
46.5 [9.54]

Week 44, n
Mean [SD]

122
41.5 [11.79]

121
44.1 [11.76]

121
45.3 [10.96]

Change from baseline Week 44, n 122 121 121
Mean [SD] -4.2 [12.23] -2.3 [13.41] -1.2* [10.06]

Role-emotional
Baseline, n
Mean [SD]

122
45.5 [11.95]

121
46.4 [10.90]

121
47.9 [9.64]

Week 44, n
Mean [SD]

122
42.2 [13.46]

121
44.6 [12.80]

121
46.5 [11.69]

Change from baseline Week 44, n 122 121 121
Mean [SD] -3.3 [11.59] -1.8 [14.04] -1.4 [9.29]

Mental health
Baseline, n
Mean [SD]

122
46.9 [10.68]

121
47.7 [10.11]

121
48.1 [10.30]

Week 44, n
Mean [SD]

122
42.0 [10.98]

120
45.6 [11.57]

121
47.0 [10.81]

Change from baseline Week 44, n 122 120 121
Mean [SD] -4.9 [10.52] -2.3** [11.93] -1.1*** [9.85]

IBDQ, Inflammatory Bowel Disease Questionnaire; IV, intravenous; q8w, every 8 weeks; q12w, every 12 weeks; SC, subcutaneous; SD, standard deviation; 
SF-36, 36-Item Short Form Health Survey.

aPatients who were in clinical response to ustekinumab IV induction dosing and were randomised to placebo SC on entry into this maintenance study.
bPatients who had a prohibited Crohn’s disease-related surgery, had a loss of response, had prohibited concomitant medication changes, or discontinued study 

agent due to lack of efficacy or due to an adverse event indicated to be worsened Crohn’s disease before the designated analysis timepoint had their induction 
baseline value carried forward.

cPatients who had insufficient data at the designated analysis timepoint had their last value carried forward.
*p <0.050; **p <0.010; ***p <0.001.
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proportions of patients receiving ustekinumab 6 mg/kg and 130 mg 
demonstrated clinically significant improvement compared with pla-
cebo in both the PCS and MCS scores. Likewise, greater propor-
tions of patients in the ustekinumab 6 mg/kg group achieved normal 
IBDQ, PCS, and MCS scores. It is noteworthy that HRQOL normali-
sation was more pronounced among ustekinumab-treated patients 
with an inadequate response or intolerance to conventional CD 
therapy [UNITI-2 population] than to TNF antagonists [UNITI-1 
population]. This phenomenon, which was also observed in a recent 
analysis of patients treated with vedolizumab, is likely due to the 
greater prevalence of structural bowel damage in UNITI-1 partici-
pants who had higher disease activity and longer disease duration 
than those evaluated in UNITI-2.

At the baseline visit of IM-UNITI, the mean baseline IBDQ 
scores approached the criterion for remission [≥170 points] and 
both PCS and MCS scores approximated the general US popula-
tion mean norms of 50. At Week 44 in IM-UNITI, a dose-response 
relationship was observed with patient-reported outcomes, as was 
previously reported for improvements in signs and symptoms.5  
This dose-response relationship favoured patients receiving q8w 
maintenance dosing compared with q12w dosing. Mean reduc-
tions in IBDQ scores from baseline at entry to IM-UNITI [i.e. 
Week 8] for the ustekinumab q12w and q8w dose groups were 
both significantly less compared with those assigned to placebo. 
This was also observed with SF-36 scores, where ustekinumab 
q8w was more likely to maintain improvement from induction 
therapy than ustekinumab q12w as measured by both the MCS 
and the PCS scores.

This dose-response between q8w and q12w dosing at Week 44 
was more apparent in parameters evaluating the more stringent 
endpoints of patients achieving clinically-important improvement 
in IBDQ, PCS, or MCS, or normalisation of IBDQ, PCS, or MCS 
scores. These results are consistent with the Week 44 primary end-
point [clinical remission] and major secondary endpoints [clinical 
response, remission in remitters, corticosteroid-free remission, and 
remission in TNF-naïve patients] where the ustekinumab q8w group 
was numerically greater than the q12w group for all endpoints.5 
Collectively, these findings support the choice of the q8w dose regi-
men as being optimal for maintaining improved quality of life in 
patients who responded to induction therapy with ustekinumab.

Previous studies with TNF antagonists, including infliximab, natali-
zumab, adalimumab, and vedolizumab, have shown that maintenance 
treatment with these therapies results in improved HRQOL in patients 
as assessed by multiple patient-reported outcome instruments.12–15

In conclusion, ustekinumab improved general health status and 
inflammatory bowel disease-specific HRQOL after a single intra-
venous infusion in patients with moderately to severely active CD, 
particularly ustekinumab 6 mg/kg, and improvements were better 
maintained with subcutaneous ustekinumab 90 mg q8w or q12w 
as compared with placebo. These results mirror the efficacy in clin-
ical outcomes and inflammatory biomarkers reported previously.5
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