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Abstract
Background/Objectives: Information is limited on the relationship between skin clear-
ance, resolution of challenging body areas, and improvement of patient- reported out-
comes (PROs) in pediatric psoriasis. Ixekizumab, a high- affinity monoclonal antibody 
that selectively targets interleukin- 17A, is approved for the treatment of moderate- 
to- severe psoriasis in patients aged 6 to <18 years. This study examines improvement 
in psoriasis clearance in challenging body areas in pediatric patients relative to health- 
related quality of life.
Methods: Data from the IXORA- PEDS trial (NCT03073200) were analyzed, and 
changes from baseline were measured for overall Psoriasis Area and Severity Index 
(PASI), static Physicians' Global Assessment of psoriasis (sPGA), Psoriasis Scalp 
Severity Index (PSSI), Palmoplantar Psoriasis Area and Severity Index (PPASI), and Nail 
Psoriasis Severity Index. Rates of Dermatology Life Quality Index (DLQI), or Children's 
DLQI (CDLQI), scores of 0 or 1 were evaluated using the Cochran- Armitage trend test.
Results: Higher rates of DLQI/CDLQI (0,1) scores were significantly associated with 
greater PASI and PSSI responses at both Week 12 and Week 48 (p < .0001). A sig-
nificant association was also observed between DLQI/CDLQI (0,1) and sPGA scores 
(p < .0001). Significantly higher rates of DLQI/CDLQI (0,1) scores were achieved in 
patients with greater levels of palmoplantar clearance as measured by PPASI at Week 
12 (p = .0139), but significance was not sustained at Week 48 (p = .0896).
Conclusions: Greater skin clearance and scalp resolution are associated with better 
PROs over a short- term (12- week) and long- term (48- week) period. This demonstrates 
that greater improvement of skin clearance and scalp resolution may benefit quality of 
life in pediatric patients with psoriasis.
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1  |  INTRODUC TION

Psoriasis is a common, chronic inflammatory disease in children and 
adults1 characterized by erythematous, scaly plaques on the skin 
that can affect sites such as nails, scalp, and palms and soles, with 
associated comorbid psoriatic arthritis (PsA) in some patients.1– 3 
Pediatric psoriasis affects approximately 1% of children and adoles-
cents and impairs quality of life (QoL).4 Studies have suggested the 
median age of onset of psoriasis in children is 7– 10 years.1 Psoriatic 
lesions may differ in distribution and morphology in pediatric pa-
tients compared with adults.5 Additionally, specific localizations of 
psoriasis may be challenging to treat including the scalp, palms and 
soles, nails, and genital region, with evidence on therapies for these 
areas grossly lacking.3 Despite the often small surface areas involved 
in these challenging to treat locations, the presence of psoriasis on 
nails, scalp, and palms can have a significant impact on a patient's 
social life and QoL, particularly in adolescence,5 by interfering with 
self- esteem, family and social relationships, school, and work life.5,6

The Dermatology Life Quality Index (DLQI) and Children's 
Dermatology Life Quality Index (CDLQI) are commonly used 
dermatology-specificQoLquestionnairesusedinadults(≥16years)
and children (4 to <16 years), respectively.7 Both questionnaires are 
self- administered, have a total score range of 0– 30, and consist of 10 
questions reflecting the impact of the skin disease on a patient's QoL 
over the preceding week.8,9

Information from adult patients suggests a positive association 
between improvement in skin clearance and QoL10,11; however, 
there is limited information available on the relationship between 
skin clearance, challenging body areas, and health- related quality 
of life (HRQoL) in pediatric psoriasis. Data from randomized clinical 

trials in adult patients indicate a positive association between 
achievement of 90% improvement in Psoriasis Area and Severity 
Index (PASI90) and improvement in QoL compared with lower 
clinical responses.10– 12 A 2011 study also demonstrated a greater 
percentage improvement in CDLQI in children who had achieved 
PASI75.13 Although multiple systemic treatments are available for 
psoriasis in adults, only four systemic drugs14 are approved for use 
in the pediatric population4,15; including the recently approved 
secukinumab.16

Ixekizumab (IXE), a high- affinity monoclonal antibody that se-
lectively targets interleukin- 17A, is approved for the treatment 
of moderate- to- severe pediatric (6 to <18 years) psoriasis in ad-
dition to previously approved indications for adult patients.4,17 
In pediatric patients treated with IXE in the IXORA- PEDS trial 
(NCT03073200), CDLQI/DLQI (0,1) responses at Week 12 were 
significantly greater with IXE than with placebo. Furthermore, sus-
tained or additional improvements were observed for CDLQI/DLQI 
(0,1) and clearance of nail, scalp, palmoplantar, or genital psoria-
sis.4 This summary describes the association between HRQoL and 
response of skin clearance and efficacy in challenging body areas 
in a clinical trial.

2  |  MATERIAL S AND METHODS

2.1  |  Study design

IXORA- PEDS (NCT03073200) is a 108- week, multicenter, 
double- blind, randomized, placebo- controlled, phase III study ex-
amining the efficacy and safety of IXE vs. placebo in pediatric 

K E Y W O R D S
ixekizumab, pediatric, plaque psoriasis, quality of life

F I G U R E  1 Studyschemafordouble-blindinductionperiod.aDosing regimens based on patient weight categories: >50 kg (IXE starting 
doseof160mg[Week0]and80mgQ4Wthereafter);≥25to≤50kg(IXEstartingdoseof80mg[Week0]and40mgQ4Wthereafter);
<25 kg (IXE starting dose of 40 mg [Week 0] and 20 mg Q4W thereafter). bSubjects randomized to IXE during the double- blind induction 
period received 1 injection of IXE and 1 injection of PBO at Week 12. Subjects randomized to PBO during the double- blind induction period 
received IXE at doses of 20, 40, or 80 mg (with a starting dose of 40, 80, or 160 mg, respectively) based on weight. All subjects received 
2 injections of IXE at Week 12 and 1 injection of IXE Q4W at Week 16 and thereafter. cIXE dose was adjusted during the open- label 
maintenance period and extension periods if a patient changed weight categories. Abbreviations: IXE, ixekizumab; PBO, placebo; Q4W, 
every 4 weeks 
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patients with moderate- to- severe plaque psoriasis. The complete 
study design has been described previously.4 During a 12- week, 
double- blind, treatment period, patients were randomized 2:1 to 
subcutaneous IXE every 4 weeks (Q4W) or placebo, administered 
according to baseline weight categories (Figure 1). Following 
Week 12, all patients received IXE in an open- label period for 
48 weeks.

2.2  |  Participants

Study participants were 6 to <18 years of age and had moderate- 
to- severe plaque psoriasis, defined as Psoriasis Area and Severity 
Index (PASI) ≥12, static Physicians'Global Assessment (sPGA) ≥3,
and psoriasis-affected body surface area ≥10% at screening and
baseline. The subjects were also candidates for phototherapy or 
systemic therapy, or their psoriasis was not adequately controlled by 
topical therapies as determined by the investigator. Patient baseline 
characteristics are detailed in Table 1.

IXORA- PEDS was conducted in accordance with the ethical 
principles of the Declaration of Helsinki. The study was approved 
by the ethical review board at each participating site. A parent or 
legal guardian provided written informed consent, and the patient 
provided written assent prior to the conduct of study assessments, 
examinations, or procedures.

2.3  |  Outcomes

The major study endpoints have been published previously.4 In this 
study, the association between CDLQI (patients aged 6 to <16 years) 
orDLQI (patients aged≥16 years) and responseof skin clearance
and efficacy in challenging body areas: PASI, Psoriasis Scalp Severity 
Index (PSSI), Palmoplantar Psoriasis Area and Severity Index (PPASI), 
Nail Psoriasis Severity Index (NAPSI), and sPGA were evaluated at 
Weeks 12 and 48. Additionally, the association between treatment 
with IXE and improvement in psoriasis presence on genitalia was 
examined.

2.4  |  Statistical analysis

In this post hoc analysis, data from all treatment groups were com-
bined and categorized into 5 groups by percent of PASI, NAPSI, 
PPASI, and PSSI improvement, and sPGA absolute score categories. 
The association between CDLQI/DLQI (0,1) and response level of 
skin clearance and efficacy in challenging body areas (PASI, sPGA, 
NAPSI, PPASI, PSSI) were evaluated using the Cochran- Armitage 
trend test. Pairwise comparisons between response levels were con-
ducted using logistic regression model adjusted for region, baseline 
outcome score, and baseline weight category. Missing values were 
imputed using last observation carried forward.

TA B L E  1 Baselinecharacteristicsanddiseasecharacteristics

Total (N = 171)

Age, years, mean ±SD 13.5 (3.0)

Age, years, median (range) 14 (6– 17)

Age group, n (%)

<12 years, mean ±SD 43 (25.1)

≥12years,mean±SD 128 (74.9)

Male, n (%) 72 (42.1)

Female, n (%) 99 (57.9)

Weight, kg, median (range) 59 (21.5– 135.5)

<25 kg, n (%) 3 (1.8)

≥25to≤50kg,n (%) 43 (25.1)

>50 kg, n (%) 125 (73.1)

Age at psoriasis onset, years, mean ±SD 8.4 (3.9)

Baseline PASI score, n (%)

<20 107 (62.6)

≥20 64 (37.4)

Baseline PASI score (N = 171/171), mean ±SD 19.7 (8.0)

Baseline PSSI score >0, n (%)

Yes 152 (88.9)

No 1 (0.6)

N/A 18 (10.5)

Baseline PSSI score (N = 153/171), mean ±SD 28.1 (17.1)

Baseline PPASI score >0, n (%)

Yes 26 (15.2)

No 1 (0.6)

N/A 144 (84.2)

Baseline PPASI score (n = 27/171), mean ±SD 10.64 (14.1)

Baseline NAPSI score >0, n (%)

Yes 46 (26.9)

No 1 (0.6)

N/A 124 (72.5)

Baseline NAPSI score (N = 47/171), mean ±SD 31.30 (27.5)

Baseline sPGA score (N = 171/171), mean ±SD 3.5 (0.6)

Baseline sPGA =3, n (%) 88 (51.5)

Baseline sPGA =4, n (%) 72 (42.1)

Baseline sPGA =5, n (%) 11 (6.4)

Baseline CDLQI total score (134/171), mean ±SD 8.1 (5.3)

Baseline CDLQI total score category, n (%)

<5 36 (26.9)

≥5 98 (73.1)

Baseline DLQI total score (N = 32/171), mean ±SD 9.4 (4.9)

Baseline DLQI total score category, n (%)

<5 6 (18.8)

≥5 26 (81.3)

Note: Values are reported as observed. Unless otherwise indicated, 
there were no missing values in the baseline characteristics.
Abbreviations: CDLQI, Children's Dermatology Life Quality Index; 
DLQI, Dermatology Life Quality Index; n, number of responders; N/A, 
non- applicable; NAPSI, Nail Psoriasis Severity Index; PASI, Psoriasis 
Area and Severity Index; PPASI, Palmoplantar Psoriasis Area and 
Severity Index; PSSI, Psoriasis Scalp Severity Index; SD, standard 
deviation; sPGA, static Physicians’ Global Assessment.
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3  |  RESULTS

3.1  |  Baseline characteristics

The main study included 171 patients; overall, 166 patients entered 
the maintenance period and 91.6% (152 of 166) completed Week 48. 
Baseline demographics and disease characteristics are presented in 
Table 1.

3.2  |  Association between CDLQI/DLQI (0,1) and 
PASI, sPGA, PSSI, PPASI, and NAPSI

Significantly higher rates of DLQI/CDLQI (0,1) scores were achieved 
in patients with greater levels of skin clearance as measured by PASI 

at Week 12 (p < .0001), which was sustained at Week 48 (Table 2). 
Significantly higher rates of DLQI/CDLQI (0,1) scores were seen in 
thoseachievingPASI≥75&<90 (p = .0037), PASI 90 (p = .0001), 
and PASI 100 (p < .0001) at Week 12 compared to those with PASI 
50 skin clearance (Figure S1).

Higher rates of DLQI/CDLQI (0,1) scores were achieved in pa-
tients with greater levels of skin clearance as measured by sPGA 
scores (Table 2). Significantly higher rates of DLQI/CDLQI (0,1) 
scores were achieved in patients with sPGA=3 (p = .0019) and 
sPGA≥4(p = .0020) at Week 12, and sPGA=2 (p = .0036), sPGA=3 
(p = .0157), and sPGA≥4 (p = .0539) at Week 48 vs. sPGA=0 
(Figure S2).

In patients with baseline scalp involvement, higher rates of 
DLQI/CDLQI (0,1) scores were achieved in patients with greater lev-
els of scalp clearance as measured by PSSI at Week 12 (p < .0001) 

DLQI/CDLQI (O,1)

Efficacy measures

Week 12 Week 48

Response % (n) p value
Response 
% (n) p value

PASI<50 16.3 (7/43) <.0001 12.5 (1/8) <.0001

PASI≥50&<75 33.3 (4/12) 20.0 (1/5)

PASI≥75&<90 59.1 (13/22) 57.1 (8/14)

PASI≥90&<100 63.9 (23/36) 72.3 (34/47)

PASI100 69.0 (40/58) 86.6 (84/97)

PSSI<50 14.7 (5/34) <.0001 20.0 (2/10) <.0001

PSSI≥50&<75 58.3 (7/12) 42.9 (3/7)

PSSI≥75&<90 44.4 (4/9) 71.4 (5/7)

PSSI≥90&<100 66.7 (10/15) 80.0 (8/10)

PSSI100 64.6 (53/82) 80.5 (95/118)

PPASI<50 11.1 (1/9) .0139 0.0 (0/2) .0896

PPASI≥50&<75 50.0 (2/4) 0.0 (0/2)

PPASI≥75&<90 0.0 (0/1) 100.0 (3/3)

PPASI≥90&<100 0.0 (N/A) 100.0 (1/1)

PPASI100 70.0 (7/10) 64.7 (11/17)

NAPSI<50 50.0 (14/28) .6542 73.3 (11/15) .9057

NAPSI≥50&<75 50.0 (4/8) 66.7 (2/3)

NAPSI≥75&<90 100.0 (1/1) 66.7 (2/3)

NAPSI≥90&<100 0.0 (N/A) 0.0 (N/A)

NAPSI100 57.1 (4/7) 70.8 (17/24)

sPGA =5 0.0 (0/1) <.0001 0.0 (0/1) <.0001

sPGA =4 7.7 (1/13) 25.0 (1/4)

sPGA =3 27.0 (10/37) 12.5 (1/8)

sPGA =2 50.0 (10/20) 58.8 (10/17)

sPGA =1 61.5 (24/39) 71.4 (30/42)

sPGA =0 68.9 (42/61) 86.9 (86/99)

Note: p value from the Cochran- Armitage trend test.
Abbreviations: CDLQI, Children's Dermatology Life Quality Index; DLQI, Dermatology Life Quality 
Index; n, number of responders; N/A, non- applicable; NAPSI, Nail Psoriasis Severity Index; PASI, 
Psoriasis Area and Severity Index; PPASI, Palmoplantar Psoriasis Area and Severity Index; PSSI, 
Psoriasis Scalp Severity Index; sPGA, static Physicians' Global Assessment.

TA B L E  2 AssociationbetweenCDLQI/
DLQI (0,1) and efficacy measures at Week 
12 and Week 48
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which was sustained at Week 48 (p < .0001) (Table 2). Significantly 
higher rates of DLQI/CDLQI (0,1) scores were achieved in those with 
PSSI≥50&<75 (p =.0310),PSSI≥90&<100 (p = .0050), and PSSI 
100 (p < .0001) at Week 12 compared to those with PSSI 50 scalp 
clearance (Figure S3).

Significantly higher rates of DLQI/CDLQI (0,1) scores were 
achieved in patients with greater levels of palmoplantar clearance 
as measured by PPASI at Week 12 (p = .0139); significance was not 
sustained at Week 48 (p = .0896). DLQI/CDLQI (0,1) was achieved 
by 70% (PPASI 100%) of patients at Week 12 and 64.7% (PPASI 
100%) of patients at Week 48. (Table 2). There was no significant as-
sociation between NAPSI and CDLQI/DLQI (0,1) at either Week 12 
(p = .6542) or Week 48 (p = .9057). DLQI/CDLQI (0,1) was achieved 
by 57.1% (NAPSI 100%) of patients at Week 12 and 70.8% (NAPSI 
100%) of patients at Week 48 (Table 2).

4  |  DISCUSSION

Psoriasis has a documented negative impact on HRQoL in both adult 
and pediatric patients with psoriasis.6,10 High levels of skin clearance 
for patients with psoriasis are associated with improvements in sev-
eral PROs.18 In this analysis, significant associations were observed 
between DLQI/CDLQI (0,1) and all PASI and sPGA efficacy meas-
ures at Weeks 12 and 48, demonstrating that greater levels of skin 
and scalp clearance following treatment with IXE were associated 
with improvement in PROs in pediatric patients with psoriasis over a 
short- term (12- week) and long- term (48- week) period.

In pediatric patients treated with IXE in the IXORA- PEDS trial, 
IXE was superior to placebo for primary and gated secondary end-
points (PASI 75, sPGA [0,1], PASI 75, and sPGA [0,1] at Week 4, im-
provement in itch, and complete skin clearance); IXE also provided 
significant improvements in QoL and clearance of scalp and genital 
psoriasis.4 More recently, Bruins and colleagues10 reported that the 
highest improvements in QoL in pediatric patients were associated 
with≥90%PASIresponseand≥90%reductioninbodysurfacearea
response. Similar findings have also been reported in adults.11,12,19 In 
this analysis, the highest rates of DLQI/CDLQI (0,1) responders were 
seen in patients achieving PASI100 at Weeks 12 and 48.

Significant progress has been made in recent years with bi-
ologic therapies in the treatment of psoriasis; however, certain 
commonly affected body areas, including the scalp, palms and/or 
soles, nails, and genital region, remain challenging to treat.20 In pa-
tients with baseline scalp involvement, the highest rates of DLQI/
CDLQI(0,1)responderswereseeninpatientsachievingPSSI≥90
to <100 and PSSI 100 at Week 12 and Week 48. Patients with 
palmoplantar psoriasis report worse DLQI scores21 and greater 
physical discomfort22 than those without palmoplantar involve-
ment. In this study, significantly higher rates of DLQI/CDLQI 
(0,1) responders were associated with a significant improvement 
in overall PPASI score at Week 12, but this was not sustained at 
Week 48. Nail involvement is also associated with disease severity 
in pediatric populations with psoriasis23; however, this study did 

not find significantly higher CDLQI/DLQI scores in patients with 
nail involvement vs. those without.

5  |  CONCLUSIONS

This analysis showed that better HRQoL was achieved in pediatric 
patients with psoriasis with higher levels of skin and scalp clear-
ance over both short-  and long- term time points. The burden of 
disease at baseline in this population was high, and these find-
ings demonstrate that pediatric patients with psoriasis may derive 
greater benefit from achieving more complete levels of overall 
skin and scalp clearance. Although the same was not observed 
for patients with nail and palmoplantar involvement, the study 
populations were small, and further analysis would be helpful to 
determine the full effects on HRQoL with clearance in these hard- 
to- treat areas.
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