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IMPORTANCE Palmoplantar pustulosis (PPP) causes erythematous, scaly plaques with

recurrent sterile pustules refractory to treatment and with few randomized clinical trials

conducted. Evidence points to involvement of interleukin 23 in the pathogenesis of PPP.

OBJECTIVE To determine the efficacy and safety of guselkumab, an anti–IL-23monoclonal

antibody, in Japanese patients with PPP.

DESIGN, SETTING, AND PARTICIPANTS A phase 3 randomized clinical trial was conducted from

December 15, 2015, to December 12, 2017. A total of 159 enrolled patients (aged �20 years)

had an inadequate response to conventional therapies, with a diagnosis of PPP for 24 or more

weeks before screening. Intention-to-treat analysis was performed.

INTERVENTIONS Subcutaneous injectionsof guselkumab, 100or 200mg, atweeks0,4,

and 12, andevery8weeks thereafterwere administered; placebowasgivenatweeks0,4, and 12.

MAIN OUTCOMES ANDMEASURES Changes from baseline in PPP Area and Severity Index

(PPPASI) score (possible score range, 0-72, with higher scores indicating greater area and

severity), PPP severity index (PPSI) score (possible score range, 0-12, with higher scores

indicating greater severity), and proportion of PPPASI-50 (�50% reduction) responders at

weeks 16 and 52 were assessed. Safety was monitored through week 52.

RESULTS A total of 159 patients (mean [SD] age at diagnosis, 46.8 [11.9] years; 126 women

[79.2%]) were enrolled. Treatment groups comprised guselkumab, 100mg (n = 54),

guselkumab, 200mg (n = 52), or placebo (n = 53). Both guselkumab groups demonstrated

significant improvement in least-squares mean changes in PPPASI score compared with

placebo: −15.3 and −11.7 in the guselkumab 100-mg and 200-mg groups, respectively, and

−7.6 in the placebo group (difference [SE] vs placebo: −7.7 [1.7] in the 100-mg group, P < .001;

95% CI, −11.00 to −4.38; and −4.1 [1.7] in the 200-mg group, P < .017; 95% CI, −7.47 to

−0.75]). Least-squares mean changes in PPSI score showed significant improvement in both

guselkumab groups (100mg: −2.0 [0.5]; P < .001; 95% CI, −2.96 to −0.95; 200mg: −1.0

[0.5; P = .04; 95% CI, −2.06 to −0.03). A significantly higher proportion of patients in the

guselkumab 100-mg group (31 [57.4%]) achieved a PPPASI-50 response at week 16 vs

placebo (18 [34.0%]; P = .02); however, the result was not significant for the guselkumab

200-mg group (19 [36.5%]) vs placebo; P = .78). Each efficacy end point improved

consistently through week 52. Health-related quality of life improved significantly as

indicated by a reduction in the Dermatology Life Quality Index score (100mg: −2.6; 95% CI,

−4.0 to −1.2; P < .001; 200mg: −1.6; 95% CI, −3.1 to −0.2; P = .03). Serious treatment-

emergent adverse events were observed in 8 patients (placebo group, 2 of 53 [3.8%];

combined guselkumab group, 6/157≠10.5%). No serious infections were reported.

CONCLUSIONS AND RELEVANCE Targeting interleukin 23 with guselkumabmay be an effective

and safe treatment option for a recalcitrant disease such as PPP.
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P
almoplantar pustulosis (PPP) is a chronic, relapsing,

inflammatory skin disease characterized by the

presence of multiple sterile pustules subsequent to

formation of vesicles along with erythematous scaling and is

confined to the palms and soles.1 Daily activities are

impaired in patients with PPP compared with those with

plaque psoriasis because PPP causes greater physical disabil-

ity by restricting use of the palms and soles.2 Although

the pathogenesis of PPP is not fully understood, multiple

factors that aggravate PPP are recognized; these include

exaggerated production of proinflammatory cytokines3

and stimulation induced by numerous triggers, such as

smoking and infectious agents.4,5 Palmoplantar pustulosis

occurs more frequently in women6,7 and is associated with

smoking.8 The prevalence of PPP in Japan is approximately

0.12%, which is comparatively higher than that in the

Western population.7

Palmoplantar pustulosis shares common clinical fea-

tures with other pustular psoriasis conditions and is often

classified by its localized form in the West. However,

its genetic features, such as frequent characteristic gene

mutations, distinguish it from other pustular psoriasis

subtypes.1,9 Topical corticosteroids, vitamin D analogues,

and phototherapy remain the most widely used PPP treat-

ments. Eventually, most patients with PPP require systemic

medications since topical therapies often lead to treatment

failure.10,11 Systemic treatment with oral retinoids, metho-

trexate, and cyclosporine is sometimes used in clinical prac-

tice, but the response varies from case to case.12 Treatment

with an interleukin (IL)-12 ⁄23 p40 antagonist (ustekinumab)

and tumor necrosis factor antagonists have shown limited

effects in PPP.5,13 Owing to the lack of evidence for effective

management, there is a need to develop improved treatment

options for PPP.

Earlier studies have revealed that the IL-23/IL-17 path-

way, through the proliferation of type 17 helper T cells in the

skin, dendritic cells, and keratinocytes, activates chronic in-

flammation in PPP.14-17Guselkumab, a fully human immuno-

globulinG1λmonoclonal antibody, selectivelyblocks IL-23sig-

naling by targeting the p19 protein subunit of IL-23.18 The

efficacyofguselkumab inpatientswithpsoriasishasbeendem-

onstrated in global studies.18-22

In a phase 2, proof-of-concept study,23 subcutaneous

administration of guselkumab, 200 mg, at weeks 0 and 4 in

Japanese patients with PPP resulted in superior efficacy over

placebo. The primary end point was achieved with a signifi-

cant reduction in the mean PPP Severity Index (PPSI) score

from baseline (possible score range, 0-12, with higher scores

indicating greater severity). The 2 dose regimens, 100 and

200 mg, of guselkumab selected for the present study were

based on clinical and pharmacokinetic and pharmacody-

namic modeling results from the previous phase 2 study to

explore the clinical response to different doses of gusel-

kumab in PPP. In this confirmatory, placebo-controlled,

phase 3 study, the efficacy and safety of 2 doses of gusel-

kumab (100 and 200 mg) were evaluated in Japanese adults

with PPP with an inadequate response to prior conventional

treatment.

Methods

Trial Design and Participants

Thisphase3, randomized,double-blind,multicenter, placebo-

controlled trial was conducted to evaluate the efficacy and

safety of guselkumab in patients with PPP across 40 sites in

Japan from December 15, 2015, to December 12, 2017. Adults

(aged ≥20 years) with a diagnosis of PPP24 who had an inad-

equateresponsetoconventional therapies for24ormoreweeks

before screening were enrolled. Patients with a PPP Area and

Severity Index (PPPASI) total score of 12 or higher (possible

score range, 0-72, with higher scores indicating greater area

and severity) and a PPPASI subscore of pustules or vesicles of

2 or higher at screening were included.

The study protocol was approved by an independent in-

stitutional reviewboard at eachof 40 study sites andwas con-

ducted in accordance with ethical principles outlined in the

Declaration of Helsinki.25 The protocol is available in Supple-

ment 1. The study was consistent with International Confer-

ence onHarmonization andGoodClinical Practice guidelines

and applicable regulatory requirements, and was in compli-

ance with the protocol. Written informed consent was ob-

tained from all patients before participating in the study. Par-

ticipants received financial compensation.

Eligible patients were randomized centrally based on a

computer-generated randomization schedule using ran-

domly permuted blocks in a 1:1:1 ratio to receive subcutane-

ous injections of guselkumab, 100 or 200 mg, at weeks 0, 4,

and 12, and every 8weeks thereafter or placebo atweeks 0, 4,

and 12. Patients were stratified by PPPASI total score range at

baseline (≤20, 21-30, or ≥31) and smoking status (smoking or

nonsmoking). Placebogrouppatientswere rerandomized (1:1)

to receive guselkumab, 100or 200mg, atweeks 16 and20and

every 8 weeks thereafter through week 60.

Efficacy End Points

The primary efficacy end point was change from baseline in

PPPASI total score atweek 16. The PPPASI assesses severity of

PPP lesions, and assessment details have been described

Key Points

Question Is guselkumab, an anti–interleukin 23monoclonal

antibody, efficacious and safe in Japanese patients with

palmoplantar pustulosis?

Findings In this 60-week, randomized clinical trial of 159 patients

with palmoplantar pustulosis, palmoplantar pustulosis area and

severity index score was overall improved after subcutaneous

injection of guselkumab, 100mg and 200mg or placebo;

however, in the 200-mg group, the proportion of patients who

achieved 50% ormore reduction in palmoplantar pustulosis area

and severity index score at week 16 was not significantly greater

compared with placebo. Efficacy end points improved consistently

through week 52, and health-related quality of life also improved

significantly.

Meaning Guselkumabmay be an effective and safe treatment

option for management of palmoplantar pustulosis.
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previously.23 Major secondary end points were change from

baseline in PPSI total score and proportion of patients who

achieved a PPPASI-50 (≥50% improvement in PPPASI total

score frombaseline) response atweek 16. The PPSI total score

is thesumof individual subscores foreachsign (erythema,pus-

tules or vesicles, and desquamation or scale) on either of the

palms or soles, whichever was observed during screening to

have had themost severely affected areas.23,26Other second-

ary end points included change from baseline in PPPASI and

PPSI score over time, proportions of patients who achieved

PPPASI-50/75/90/100 response (ie, ≥50%, ≥75%, ≥90%, or

100% improvement in PPPASI score from baseline) and PPSI-

50/75/90/100 responses (ie, ≥50%, ≥75%, ≥90%, or 100% im-

provement inPPSI score frombaseline) over time, and change

frombaseline in thephysician’s global assessment (PGA) score

for patient’s overall (palms and soles) palmoplantar skin le-

sions status (0, clear; 5, very severe). Patient-reported out-

comes included the Dermatology Life Quality Index (DLQI)

(possible score range, 0-30: 0-1, no effect on the patient’s life;

2-5, small effect; 6-10, moderate effect; 11-20, very large ef-

fect; and 21-30, extremely large effect),27 36-itemShort-Form

Health Survey (includes physical component summary score

and mental component summary score),28 and EuroQOL-5

Dimensions Questionnaire (possible score range of visual

analog scale, 0 [worst imaginable health state] to 100 [best

imaginable state]).29

Pharmacokinetics and Immunogenicity

Bloodsampleswere collectedevery4weeksuntilweek28and

every 8 weeks thereafter through week 52 for measurement

of serum guselkumab concentrations. Samples were col-

lected at weeks 0, 4, and 16 for detection of guselkumab

antibodies.

Safety Evaluations

Safety assessments included reporting of treatment-

emergent adverse events (TEAEs), clinical laboratory test re-

sults, electrocardiogram findings, vital signs (axillary tem-

perature, pulse rate, and blood pressure), physical

examinations, injection-siteevaluations,allergic reactions,and

earlydetectionof tuberculosis. Inaddition, concomitantmedi-

cationswere reviewed to identify any thatmay suggest theoc-

currence of TEAEs.

ConcomitantMedications and LifestyleModification

Concurrent use of topical therapies (except for topical mois-

turizers) anduseof phototherapyor systemicmedications for

PPP were prohibited during the study. Before the start of the

study, all patients were assessed for the presence of any focal

infection; however, treatment of an infectionwasnot permit-

ted except dental therapy for a newly recognized tooth ab-

scess and/or tooth cavity. All patientswere instructed tomake

an effort to stop smoking.

Statistical Analysis

A sample size of 150 patients was chosen to achieve 90% or

greater power to detect treatment differences between the

guselkumab and placebo groups (assuming a mean differ-

ence of 5.5 and a commonSDof 8.1) for the primary endpoint

at a significance level of .05 (2-sided). The assumptions for

sample size and power calculationswere based on the results

of a phase 2 study in patients with PPP.23

Figure. Study Design and Patient Disposition

3 Discontinued

2 Lack of
efficacy

1 AE

193 Patients screened

53 Placebo

Crossover to guselkumab groups (1:1)

52 Guselkumab, 200 mg

25 Placebo ➝ guselkumab,
100 mg

26 Placebo ➝ guselkumab,
200 mg

6 Discontinued

4 AE

1 Pregnancy

1 Other

2 Discontinued
because of AEa

54 Guselkumab, 100 mg

44 Completed study45 Completed study24 Completed study22 Completed study

7 Discontinued

4 AE

2 Lack of
efficacy

1 Pregnancy

2 Discontinued

1 AE

1 Patient
refusal

2 Discontinued
because of AE

2 Discontinued
because of AE

159 Patients randomized
for treatment (1:1:1)

34 Screening failure

34 Did not meet
eligibility criteria

AE indicates adverse event.

aOne AE is not reported because it

occurred before the first injection.
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Change frombaseline inPPPASI score throughweek16was

analyzed using a mixed model for repeated measures with

treatment (guselkumab, 100mg; guselkumab, 200mg;orpla-

cebo); smoking status (smokingor nonsmoking);week2, 4, 8,

12, and 16, and treatment-by-week interaction as fixed ef-

fects; and baseline PPPASI score as a covariate. Based on the

mixed model for repeated-measures model, treatment ef-

fects for the guselkumab groups vs the placebo group atweek

16 were estimated based on differences of least-squares (LS)

means. Patients who discontinued the study owing to lack

of efficacy or worsening of PPP or patients who received a

protocol-prohibited medication or therapy from week 0 to

week 16 were considered to have experienced treatment fail-

ure. After application of treatment failure rules, unimputed

PPPASI data (without last observation carried forward) were

used formixedmodel for repeatedmeasuresanalysesanddata

were assumed to be missing at random.

The change from baseline in PPSI through week 16 was

also analyzed using the mixed model for repeated-measures

model. The P values for LS mean differences along with

2-sided 95% CIs were calculated. Cochran-Mantel-Haenszel

χ2 testing stratified by baseline PPPASI total score (≤20,

21-30, and ≥31) and smoking status was applied for compari-

sons of responders who achieved PPPASI-50 at week 16.

Additional details of the methods are described in the

eMethods in Supplement 2. All statistical analyses were per-

formed with SAS, version 9.4 (SAS Institute Inc).

Results

Patients

A total of 159 patients were enrolled and randomized at week

0 to receive guselkumab, 100 mg (n = 54); guselkumab, 200

mg (n = 52); or placebo (n = 53). Through week 52, the study

agent was discontinued in 24 of 159 patients (15.1%), mainly

due to TEAEs (Figure).

Demographics were generally well balanced across treat-

ment groups except for the lower proportion ofwomen in the

guselkumab 200-mg group. Baseline disease characteristics

were generally comparable among groups except for the per-

centage of patients with a PPPASI score of 40 or greater

Table 1. Demographic and Baseline Characteristics

Characteristic
Placebo
(n = 53)

Guselkumab

Total (n = 159)
100 mg
(n = 54)

200 mg
(n = 52)

Combined
(n = 106)

Age, mean (SD), y 53.0 (8.14) 53.9 (10.88) 52.9 (13.39) 53.4 (12.13) 53.3 (10.94)

Women, No. (%) 44 (83.0) 46 (85.2) 36 (69.2) 82 (77.4) 126 (79.2)

Weight, mean (SD), kg 61.0 (9.78) 59.7 (10.31) 60.4 (12.02) 60.1 (11.13) 60.4 (10.68)

BMI, mean (SD) 24.0 (3.96) 23.7 (3.53) 23.5 (3.70) 23.6 (3.60) 23.7 (3.72)

Age at diagnosis, mean (SD), y 47.3 (9.49) 45.8 (12.90) 47.4 (13.20) 46.6 (13.01) 46.8 (11.9)

Disease duration,
median (range), y

2.2 (0.5-37.5) 3.6 (0.6-42.4) 3.4 (0.5-27.2) 3.5 (0.5-42.4) 2.9 (0.5-42.4)

PPPASI total score,
mean (SD)a

28.4 (10.80) 27.5 (11.77) 26.9 (10.76) 27.2 (11.23) 27.6 (11.07)

PPPASI score ≥40, No. (%) 11 (20.8) 8 (14.8) 4 (7.7) 12 (11.3) NA

Mean (SD) 44.8 (3.61) 47.7 (5.71) 50.9 (8.21) 48.7 (6.45) NA

PPSI total score, mean (SD)b 10.5 (1.55) 10.1 (1.84) 10.6 (1.40) 10.4 (1.65) 10.4 (1.61)

PGA score, No. (%)c

2 1 (1.9) 0 0 0 1 (0.6)

3 18 (34.0) 24 (44.4) 16 (30.8) 40 (37.7) 58 (36.5)

4 27 (50.9) 25 (46.3) 29 (55.8) 54 (50.9) 81 (50.9)

5 7 (13.2) 5 (9.3) 7 (13.5) 12 (11.3) 19 (11.9)

DLQI score, mean (SD)d 8.7 (6.14) 9.3 (6.26) 7.9 (5.95) 8.6 (6.12) 8.7 (6.11)

EQ–5D VAS score, mean (SD)e 68.2 (21.28) 65.1 (21.54) 63.1 (20.00) 64.1 (20.73) 65.5 (20.93)

EQ–5D index score,
mean (SD)f

0.7 (0.21) 0.7 (0.22) 0.7 (0.20) 0.7 (0.21)

Smoking status, No. (%)

Smokers 28 (52.8) 28 (51.9) 26 (50.0) 54 (50.9) 82 (51.6)

Nonsmokers 25 (47.2) 26 (48.1) 26 (50.0) 52 (49.1) 77 (48.4)

Nonbiologic systemic
therapies, No. (%)g

Never used 39 (73.6) 41 (75.9) 42 (80.8) 83 (78.3) 122 (76.7)

≥1 13 (24.5) 11 (20.4) 9 (17.3) 20 (18.9) 33 (20.8)

≥2 1 (1.9) 2 (3.7) 1 (1.9) 3 (2.8) 4 (2.5)

Biologics, No. (%)h

Never used 51 (96.2) 53 (98.1) 52 (100.0) 105 (99.1) 156 (98.1)

Ever used 2 (3.8) 1 (1.9) 0 1 (0.9) 3 (1.9)

Abbreviations: BMI, bodymass index

(calculated as weight in kilograms

divided by height in meters squared);

DLQI, Dermatology Life Quality

Index; EQ–5D VAS, EuroQOL-5

Dimensions Questionnaire visual

analog scale; NA, not applicable;

PGA, Physician’s Global Assessment;

PPPASI, Palmoplantar Pustulosis Area

and Severity Index; PPSI,

Palmoplantar Pustulosis Severity

Index.

a Possible score range, 0 to 72, with

higher scores indicating greater area

and severity.

bPossible score range, 0 to 12, with

higher scores indicating greater

severity.

c Possible score range, 0 to 5: 0,

clear; 1, almost clear; 2, mild; 3,

moderate; 4, severe; 5, very severe.

dPossible score range, 0 to 30: 0 to 1,

no effect on the patient’s life; 2 to 5,

small effect; 6 to 10, moderate

effect; 11 to 20, very large effect;

and 21 to30, extremely large effect.

e Possible score range, 0 (worst

imaginable health state) to 100

(best imaginable health state).

f The range of EQ-5D index score is

from -0.025 to 1. Higher score

indicates better health state.

g Includes psoralen UV A light,

methotrexate, cyclosporine,

etretinate.

h Includes etanercept and

adalimumab.
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(Table 1). The percentage of smokers at baseline was similar

across thegroups.Twopatientsquit smokingduring thestudy;

however, no obvious change in the amount of cigarette con-

sumption was observed despite instruction to stop smoking.

Efficacy Assessment

At week 16, both guselkumab groups showed significant im-

provement in the PPPASI score compared with the placebo

group. Least-squaresmeanchange inPPPASI score frombase-

linewas−15.3 (P < .001) for theguselkumab100-mggroupand

−11.7 (P = .02) for the guselkumab 200-mg group vs −7.6 for

the placebo group (Table 2).

Atweek 16,LSmeandifferences inPPSI score for thegusel-

kumab groups vs the placebo group were significant (gusel-

kumab 100 mg: −2.0, P < .001; 200 mg: −1.0, P = .04). A sig-

nificantly higher proportion of patients in the guselkumab

100-mg group (31 [57.4%]) achieved a PPPASI-50 response at

week 16 compared with the placebo group (18 [34.0%])

(P = .02); the PPPASI-50 response rate for the 200-mg group

(19 [36.5%])was similar to that for the placebo group (P = .78)

(Table 2). Throughweek 16, higher proportions of patients in

theguselkumabgroupsachievedaPPPASI-75 response (gusel-

kumab 100mg: 11 [20.4%],P = .01; 200mg: 6 [11.5%],P = .12)

compared with placebo (2 [3.8%]). Improvements in PPPASI

andPPSI subscoresoferythemaandpustules/vesicleswereob-

served as early asweek8 in the guselkumab groups (eFigure 1

in Supplement 2). At week 16, an improvement was noted for

all 3 subscores of both the PPPASI and PPSI in the gusel-

kumab 100-mg group.

The PPPASI and PPSI scores for the guselkumab groups

continuously decreased (improved) after week 16 and

reached almost similar levels before week 52 (eFigure 2A

and B in Supplement 2). The proportions of patients achiev-

ing a PPPASI-50 response increased over time and at week

52 were 83.3% (n = 45) in the guselkumab 100-mg group

and 84.6% (n = 44) in the 200-mg group (eFigure 2C in

Supplement 2; Table 3). The proportions of PPSI-50

responders also increased over time in the guselkumab

groups (Table 3). At week 52, the proportion of patients

achieving a PPPASI-75 response reached 55.6% patients

(n = 30) in the guselkumab 100-mg group and 59.6% (n = 31)

in the 200-mg group (eFigure 2D in Supplement 2).

A PPPASI-90 response was achieved by 29.6% of patients

(n = 16) in the 100-mg group and 36.5% (n = 19) in the

200-mg group; PPSI subscores of none (0) or slight (1) were

comparable between all groups (eFigure 1 and eFigure 3 in

Supplement 2).

Throughweek 16, no significant treatment effect was ob-

served based on the proportions of patients achieving a PGA

score of cleared (0) or almost cleared (1). However, in a post

hoc analysis assessing PGA 0/1/2 response, a higher response

rate was observed for the guselkumab 100-mg group (25

[46.3%]) compared with the placebo group (11 [20.8%]). The

proportions of patientswho achieved a PGA0/1/2 response at

week 52 were comparable between guselkumab 100 mg (39

[72.2%]) and 200 mg (40 [76.9%]) (Table 3 and eTable 1 in

Supplement 2).

At week 16, the guselkumab groups showed a significant

decrease (improvement) in DLQI scores from baseline com-

pared with the placebo group (LS mean differences: gusel-

kumab 100 mg, −2.6; P < .001 and 200 mg, −1.6; P = .03)

(Table 3). Atweek52, generally similar improvements inDLQI

Table 2. Primary andMajor Secondary Efficacy End Points atWeek 16 in Intention-to-Treat Analysis Seta

End Point Placebo (n = 53)

Guselkumab

100 mg (n = 54) 200 mg (n = 52)

Primaryb

PPPASI total score, change from baseline

LS mean (SE) −7.6 (1.19) −15.3 (1.17) −11.7 (1.21)

LS mean difference (SE) −7.7 (1.67) −4.1 (1.70)

95% CI for difference (−11.00 to −4.38) (−7.47 to −0.75)

P value <.001 .02

Major Secondaryc

PPSI total score, change from baseline

LS mean (SE) −2.0 (0.36) −4.0 (0.36) −3.1 (0.37)

LS mean difference (SE) −2.0 (0.51) −1.0 (0.51)

95% CI for difference (−2.96 to −0.95) (−2.06 to −0.03)

P value <.001 .04

PPPASI-50 responders, No. (%) 18 (34.0) 31 (57.4) 19 (36.5)

P valued .02 .78

Abbreviations: LS, least-squares; PPPASI, Palmoplantar Pustulosis Area and

Severity Index; PPPASI-50, 50% or greater reduction in PPPASI;

PPSI, Palmoplantar Pustulosis Severity Index.

a Patientswho discontinued the study agent owing to lack of efficacy or an adverse

eventofworseningofpalmoplantarpustulosisorwhostartedaprotocol-prohibited

medication/therapy that could improvepalmoplantar pustulosis had their

baselinePPPASI value carried forward to thepostbaseline attendingvisits.

bChange from baseline in PPPASI total score at week 16; scoring presented in

Table 1 footnote a.

c Change from baseline in PPSI total score and proportion of patients who

achieved a PPPASI-50 response at week 16; scoring presented in Table 1

footnotes a and b.

dBased on Cochran-Mantel-Haenszel χ2 test stratified by baseline PPPASI total

score (�20, 21-30, �31) and smoking status (smoking or nonsmoking).
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scoreswere observed across treatment groups.Mean percent

improvement in DLQI scores among patient subgroups with

PPPASI improvement for the guselkumab groups combined

were −2.20% for less than 25% improvement, 27.33% for 25%

to 50% improvement, 55.67% for 50% to 75% improvement,

and69.36%for75%ormore improvement.Numericallygreater

36-itemShort-FormHealth Surveyphysical component sum-

mary scores were observed for the guselkumab groups vs the

placebo group, although the differences were not statisti-

cally significant. No notable difference in 36-item Short-

FormHealth Surveymental component summary scores was

observedfor theguselkumabgroupsvs theplacebogroup.Both

guselkumab groups demonstrated significant improvements

inEQ–5D (visual analog scale and indexscores) comparedwith

placebo (Table 3 and eTable 1 in Supplement 2).

Pharmacokinetic Assessment

The steady state median trough serum guselkumab concen-

trationwas achieved byweek 20 andwas 2-fold higher in the

guselkumab 200-mg group (2.01 μg/mL) compared with the

100-mggroup (0.86μg/mL). Patientswithbodyweightgreater

than 70 kg had lowermedian trough serum guselkumab con-

centrations compared with patients with body weight 70 kg

or less.

Table 3. Other Secondary End Points in Intention-to-Treat Analysis Set at 16Weeksa

Week 16
Placebo
(n = 53)

Guselkumab

100 mg (n = 54) P Values 200 mg (n = 52) P Values Combined (n = 106)

PPPASI-50/75/90/100 Responders, No. (%)

PPPASI-50 18 (34.0) 31 (57.4) .02b 19 (36.5) .78b 50 (47.2)

PPPASI-75 2 (3.8) 11 (20.4) .008b 6 (11.5) .12b 17 (16.0)

PPPASI-90 0 1 (1.9) .29b 2 (3.8) .14b 3 (2.8)

PPPASI-100 0 0 NA 1 (1.9) .32b 1 (0.9)

PPSI-50/75/90/100 Responders, No. (%)

PPSI-50 6 (11.3) 19 (35.2) .003b 10 (19.2) .27b 29 (27.4)

PPSI-75 0 6 (11.1) .01b 1 (1.9) .31b 7 (6.6)

PPSI-90 0 1 (1.9) .27b 1 (1.9) .31b 2 (1.9)

PPSI-100 0 0 NA 1 (1.9) .31b 1 (0.9)

PGA score, No. (%)

0 0 0 NA 1 (1.9) NA 1 (0.9)

1 3 (5.7) 4 (7.4) NA 0 NA 4 (3.8)

2 8 (15.1) 21 (38.9) NA 13 (25.0) NA 34 (32.1)

3 23 (43.4) 24 (44.4) NA 26 (50.0) NA 50 (47.2)

4 15 (28.3) 5 (9.3) NA 10 (19.2) NA 15 (14.2)

5 4 (7.5) 0 NA 2 (3.8) NA 2 (1.9)

Change from baseline in the SF-36, PCS 1.3 (9.18) 4.7 (13.76) NA 3.3 (10.26) NA 4.0 (12.13)

LS mean difference (95% CI)
vs placebo

NA 2.29 (−1.62 to 6.20) .25 2.13 (−1.83 to 6.08) .29 NA

Change from baseline in the SF-36, MCS 1.2 (7.82) 0.6 (7.88) NA 0.7 (7.06) NA 0.7 (7.45)

LS mean difference (95% CI)
vs placebo

NA −0.62 (−3.45 to 2.20) .66 −0.92 (−3.79 to 1.95) .53 NA

EQ–5D index score, mean (SD) 0.8 (0.19) 0.8 (0.17) NA 0.8 (0.18) NA 0.8 (0.17)

Change from baseline in the EQ–5D
index score

0.04 (0.17) 0.1 (0.19) NA 0.1 (0.14) NA 0.1 (0.17)

LS mean difference (95% CI)
vs placebo

NA 0.07 (0.02 to 0.12) .01 0.06 (0.01 to 0.11) .02 NA

EQ–5D VAS score, mean (SD) 68.1 (21.23) 73.4 (19.86) NA 71.6 (20.29) NA 72.5 (19.99)

Change from baseline in the EQ–5D
VAS score

−0.1 (14.33) 8.3 (21.25) NA 8.5 (15.59) NA 8.4 (18.60)

LS mean difference (95% CI)
vs placebo

NA 6.2 (0.18 to 12.15) .04 6.4 (0.37 to 12.53) .04 NA

DLQI score, mean (SD) 6.9 (6.03) 4.3 (4.26) NA 4.8 (4.95) NA 4.6 (4.60)

Change from baseline in the DLQI score −1.8 (4.71) −5.0 (5.59) NA −3.1 (3.49) NA −4.1 (4.76)

LS mean difference (95% CI)
vs placebo

NA −2.6 (−4.04 to −1.19) <.001 −1.6 (−3.06 to −0.17) .03 NA

Abbreviations: DLQI, Dermatology Life Quality Index; EQ–5D, EuroQOL-5

Dimensions Questionnaire; LS mean, least-squares mean; MCS, Mental

Component Summary; NA, not applicable; PCS, Physical Component Summary;

PGA, Physician’s Global Assessment; PPPASI, Palmoplantar Pustulosis Area and

Severity Index; PPPASI-50/75/90/100, �50%/75%/90%/100% reduction in

Palmoplantar Pustulosis Area and Severity Index; PPSI, Palmoplantar Pustulosis

Severity Index; PPSI-50/75/90/100, �50%/75%/90%/100% reduction in

Palmoplantar Pustulosis Severity Index; SF-36, 36-Item Short-Form;

VAS, visual analog scale.

a Changes in baseline scores over time; scoring presented in Table 1 footnotes.

bBased on Cochran-Mantel-Haenszel χ2 test stratified by baseline PPPASI total

score (�20, 21-30, �31) and smoking status (smoking or nonsmoking).
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Safety Assessment

Throughweek 16, the incidence rateofTEAEswas lower in the

guselkumab 100-mg group (33 [61.1%]) vs the placebo group

(40 [75.5%]), while the incidence rates of TEAEs between the

200-mg group (40 [76.9%]) and the placebo groupwere com-

parable (Table 4). Serious TEAEs were reported in 3 patients:

1patient in theguselkumab100-mggroup (suspected lungcar-

cinoma in situ) and 2 patients in the placebo group (large in-

testinalpolypandheat stroke).Theproportionofpatientswith

treatment-emergent infections was comparable between all

groups. Injection-site reactions were more common in the

guselkumab groups (guselkumab 100 mg: 3 [5.6%]; 200 mg:

5 [9.6%]) comparedwith theplacebogroup (1 [1.9%]) (Table4).

All injection-site reactionswerenonserious andmild; none re-

quired dose interruption or withdrawal.

A fewgrade 3 laboratory abnormalitieswere reported, but

nonewerepersistentor ledtoclinical sequelaeofconcern,none

were reported as serious TEAEs, and none led to study agent

discontinuation. Through week 52, the proportions of pa-

tients reporting 1 ormore TEAEs were 85.2% (46 of 54) in the

guselkumab100-mggroupand94.2%(49of52) in the200-mg

group (eTable in Supplement 2).

Serious TEAEs were observed in 8 patients (placebo be-

fore crossover to guselkumab: 2/53 patients [3.8%]; com-

bined guselkumab groups: 6/157 patients [3.8%]). No deaths,

opportunistic infections, cases of active tuberculosis, or ma-

jor adverse cardiovascular eventswere reported. Gastric can-

cerwas reported in 1 patientwithmultiple risk factors, includ-

ing tobaccouse, alcohol use, andHelicobacter pylori infection.

No cases of anaphylactic, serum sickness-like, or hypersensi-

tivity reactionswereobservedduring the study.Throughweek

52, four patientswere positive for antidrug antibodies against

guselkumab in the guselkumabgroups. Given the small num-

ber of patients with antibodies, a meaningful evaluation for

the association between the development of antibodies

to guselkumab and influence on efficacy could not be

performed.

Discussion

The efficacy of guselkumab, through targeting IL-23 block-

ade, inPPPwasdemonstrated in this studybasedon improve-

ments inboththePPPASIandPPSIdiseaseactivity indices.Both

guselkumab dose regimens showed superior efficacy to pla-

cebo and better tolerability. These results corroborate find-

ings fromaproof-of-concept, phase2 study,whichmet its pri-

mary end point by demonstrating a significantly greater PPSI

response.23

The proportion of patients achieving a PPPASI-50 re-

sponsewas significantly higherwith the guselkumab 100-mg

dosevsplacebo.Although thePPPASI-50 response rate for the

guselkumab200-mggroupwas lower than that for the 100-mg

groupatweek 16, the rate continued to improve thereafter and

reached the same level as the 100-mg group at week 52. The

late PPPASI-50 response in the guselkumab 200-mg group

couldbe related to thedisproportionally smallernumberofpa-

tientswith ahigher (≥40)baselinePPPASI score in the200-mg

group compared with the other treatment groups. At base-

line, a larger proportion of patients showed a PPPASI score of

40 or higher in the 100-mg group vs the 200-mg group. This

imbalance might have affected the PPPASI-50 result at week

16, as patients with higher disease activity tended to experi-

ence greater efficacy. Through week 52, most patients in the

guselkumab groups achieved a PPPASI-50 response and 50%

ormore of patients achieved a PPPASI-75 response. As evalu-

atedby thePPPASI andPPSImeasures, clinical responseswere

sustained throughweek52. Subscores for all 3 signsof PPP im-

proved; however, the earliest responses observed were only

for the erythema and pustules/vesicles subscores. This find-

Table 4. Overview of TEAEs ThroughWeek 16 in All Treated Patients

Variable

No. (%)a

Placebo
(n = 53)

Guselkumab

100 mg
(n = 54)

200 mg
(n = 52)

Combined
(n = 106)

≥1 TEAE 40 (75.5) 33 (61.1) 40 (76.9) 73 (68.9)

Serious TEAEs 2 (3.8) 1 (1.9) 0 1 (0.9)

TEAEs that were reasonably related to study agent 11 (20.8) 10 (18.5) 8 (15.4) 18 (17.0)

TEAEs leading to discontinuation of study agentb 2 (3.8) 3 (5.6) 1 (1.9) 4 (3.8)

>5% TEAEs in any of the treatment arms

Nasopharyngitis 9 (17.0) 7 (13.0) 13 (25.0) 20 (18.9)

Eczema 3 (5.7) 5 (9.3) 2 (3.8) 7 (6.6)

Urticaria 1 (1.9) 1 (1.9) 3 (5.8) 4 (3.8)

Erythema 0 0 3 (5.8) 3 (2.8)

Pustular psoriasisc 5 (9.4) 2 (3.7) 0 2 (1.9)

Injection-site erythema 0 2 (3.7) 4 (7.7) 6 (5.7)

Arthralgia 3 (5.7) 1 (1.9) 3 (5.8) 4 (3.8)

TEAEs of special interest

Injection-site reaction 1 (1.9) 3 (5.6) 5 (9.6) 8 (7.5)

Infections 22 (41.5) 16 (29.6) 19 (36.5) 35 (33.0)

Infections that required oral or parenteral antibiotic treatment 13 (24.5) 8 (14.8) 7 (13.5) 15 (14.2)

Abbreviation: TEAE,

treatment-emergent adverse event.

a Incidence is based on the number of

patients experiencing at least 1

adverse event (ie, not the number

of events).

b Includes pregnancy.

c Indicates palmoplantar pustulosis

specifically.
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ing suggests that responses for erythema and pustules/

vesicles can be used as early indicators to evaluate treatment

efficacy.

Treatment with guselkumab also showed significant

improvement in health-related quality of life as indicated by

decreases in DLQI score and increases in EQ–5D scores.

There was correspondence between the results of PPPASI

and DLQI analyses, which indicates a direct effect of disease

severity on patients� daily life and suggests that improve-

ment in PPP closely relates to improvement in quality of life.

Through week 16, the incidence of TEAEs was comparable

between the guselkumab and placebo groups. Most TEAEs

reported, including infections and injection-site reactions,

were mild. No new safety signals for guselkumab were iden-

tified in this study. Generally, low incidence rates of serious

TEAEs were observed.

There isa lackofwell-documentedclinical studies for stan-

dard treatment options for PPP, with only a few randomized

clinical trials conducted, and only limited cases or case series

reported.12,30Evidence frominitial studieswithsystemic thera-

pies, such as cyclosporine and methotrexate, showed vari-

able and unpredictable clinical responses.10 Because PPP is

often difficult to manage owing to limited available treat-

ment options, results of this study provide robust evidence

for guselkumab as an efficacious newpotential treatment op-

tion of PPP.

Limitations

Thisstudyhassomelimitations.Placebo-controlledcomparisons

couldnotbemadeafterweek16aspatients in theplacebogroup

crossedovertoreceiveguselkumabatweek16and,sincethecon-

comitantuseof topical corticosteroidsorvitaminD3agentswas

notpermitted, theiruseas apractical approach tocombination

therapywas not assessed. In addition, distribution of patients

withseverePPPwithrelativelyhigherPPPASIscores (≥40) inthe

placebo group showed a slight imbalance.

Conclusions

Guselkumabdemonstrated therapeutic potential in Japanese

patientswithmoderate-to-severePPPand improvedtheirover-

allwell-beingandqualityof life.A favorablebenefit-to-riskpro-

file for both the guselkumab 100- and 200-mg doses in PPP

was demonstrated based on results through week 52 in this

study.

ARTICLE INFORMATION

Accepted for Publication: April 17, 2019.

Published Online: July 3, 2019.

doi:10.1001/jamadermatol.2019.1394

Correction: This article was corrected on August 14,

2019, to change its status to open access.

Open Access: This is an open access article

distributed under the terms of the CC-BY-NC-ND

License. © 2019 Terui T et al. JAMA Dermatology.

Author Contributions:Dr Kimura had full access to

all of the data in the study and takes responsibility

for the integrity of the data and the accuracy of the

data analysis.

Concept and design: Terui, Kobayashi, Zheng.

Acquisition, analysis, or interpretation of data:

All authors.

Drafting of the manuscript: Terui, Murakami,

Morishima.

Critical revision of the manuscript for important

intellectual content: Terui, Kobayashi, Okubo,

Zheng, Morishima, Goto, Kimura.

Statistical analysis: Zheng.

Obtained funding: Kobayashi.

Administrative, technical, or material support:

Kobayashi, Murakami, Morishima.

Supervision: Terui, Kobayashi, Okubo, Morishima,

Goto, Kimura.

Conflict of Interest Disclosures:Dr Kobayashi

reported research support from Janssen

Pharmaceutical K.K. during the conduct of the

study. Dr Okubo reported research support from

Janssen Pharmaceutical K.K. during the conduct of

the study and personal fees from Janssen

Pharmaceutical K.K., Kyowa Hakko Kirin Co Ltd,

Maruho Co Ltd, Eli Lilly K.K., and Celgene K.K.

outside the submitted work. Dr Murakami reported

personal fees from Janssen Pharmaceutical K.K.

during the conduct of the study and personal fees

from Janssen Pharmaceutical K.K. outside the

submitted work. No other disclosures were

reported.

Funding/Support: This study was funded by

Janssen Pharmaceutical K.K., Tokyo, Japan.

Role of the Funder/Sponsor: The study sponsor

designed the study in collaboration with the

authors. The sponsor collected, analyzed, and

interpreted the data, and drafted the report.

Additional Contributions:We thank the study

participants and the investigators for their

participation in this study. Writing assistance was

provided by Rukhsar Wasta, MPharm, and Varkha

Agrawal, PhD (SIRO Clinpharm Pvt. Ltd, India) and

Kenichiro Tsutsumi, BA (Janssen Pharmaceutical

K.K., Tokyo, Japan) provided additional editorial

support for this manuscript. SIRO Clinpharm Pvt.

Ltd, India received financial compensation from

Janssen Pharmaceutical K.K.

Data Sharing Statement: See Supplement 3.

REFERENCES

1. deWaal AC, van de Kerkhof PC. Pustulosis

palmoplantaris is a disease distinct from psoriasis.

J Dermatolog Treat. 2011;22(2):102-105. doi:10.

3109/09546631003636817

2. Chung J, Callis Duffin K, Takeshita J, et al.

Palmoplantar psoriasis is associated with greater

impairment of health-related quality of life

compared with moderate to severe plaque

psoriasis. J Am Acad Dermatol. 2014;71(4):623-632.

doi:10.1016/j.jaad.2014.04.063

3. Liang Y, Sarkar MK, Tsoi LC, Gudjonsson JE.

Psoriasis: a mixed autoimmune and

autoinflammatory disease. Curr Opin Immunol.

2017;49:1-8. doi:10.1016/j.coi.2017.07.007

4. Weedon D. 6- The vesiculobullous reaction

pattern.Weedon’s Skin Pathology. 3rd ed. Edinburgh:

Churchill Livingstone; 2010:123-168.e54. doi:10.1016/

B978-0-7020-3485-5.00007-3

5. Mrowietz U, van de Kerkhof PC. Management of

palmoplantar pustulosis: do we need to change?

Br J Dermatol. 2011;164(5):942-946. doi:10.1111/j.

1365-2133.2011.10233.x

6. Brunasso AMG, Puntoni M, Aberer W, Delfino C,

Fancelli L, Massone C. Clinical and epidemiological

comparison of patients affected by palmoplantar

plaque psoriasis and palmoplantar pustulosis:

a case series study. Br J Dermatol. 2013;168(6):

1243-1251. doi:10.1111/bjd.12223

7. Kubota K, Kamijima Y, Sato T, et al. Epidemiology

of psoriasis and palmoplantar pustulosis:

a nationwide study using the Japanese national

claims database. BMJ Open. 2015;5(1):e006450.

doi:10.1136/bmjopen-2014-006450

8. O’DohertyCJ,MacIntyreC.Palmoplantarpustulosis

and smoking. BMJ (Clin Res Ed). 1985;291(6499):861

-864. Clin Res Ed. doi:10.1136/bmj.291.6499.861

9. Twelves S, Mostafa A, Dand N, et al. Clinical and

genetic differences between pustular psoriasis

subtypes. J Allergy Clin Immunol. 2019;143(3):

1021-1026. doi:10.1016/j.jaci.2018.06.038

10. Marsland AM, Chalmers RJ, Hollis S,

Leonardi-Bee J, Griffiths CE. Interventions for

chronic palmoplantar pustulosis. Cochrane

Database Syst Rev. 2006;(1):CD001433.

11. Raposo I, Torres T. Palmoplantar psoriasis and

palmoplantar pustulosis: current treatment and

future prospects. Am J Clin Dermatol. 2016;17(4):

349-358. doi:10.1007/s40257-016-0191-7

12. Sanchez IM, Sorenson E, Levin E, LiaoW.

The efficacy of biologic therapy for the

management of palmoplantar psoriasis and

palmoplantar pustulosis: a systematic review.

Dermatol Ther (Heidelb). 2017;7(4):425-446.

doi:10.1007/s13555-017-0207-0

13. Shmidt E,WetterDA, FergusonSB, PittelkowMR.

Psoriasis andpalmoplantar pustulosis associatedwith

tumornecrosis factor-α inhibitors: theMayoClinic

Research Original Investigation Efficacy and Safety of Guselkumab in Japanese Patients With Palmoplantar Pustulosis

1160 JAMADermatology October 2019 Volume 155, Number 10 (Reprinted) jamadermatology.com

Downloaded From: https://jamanetwork.com/ on 08/27/2022

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamadermatol.2019.1394&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamadermatol.2019.1394
https://jamanetwork.com/journals/jamadermatology/pages/instructions-for-authors?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamadermatol.2019.1394#SecOpenAccess
https://jamanetwork.com/journals/jamadermatology/pages/instructions-for-authors?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamadermatol.2019.1394#SecOpenAccess
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamadermatol.2019.1394&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamadermatol.2019.1394
https://dx.doi.org/10.3109/09546631003636817
https://dx.doi.org/10.3109/09546631003636817
https://dx.doi.org/10.1016/j.jaad.2014.04.063
https://dx.doi.org/10.1016/j.coi.2017.07.007
https://dx.doi.org/10.1016/B978-0-7020-3485-5.00007-3
https://dx.doi.org/10.1016/B978-0-7020-3485-5.00007-3
https://dx.doi.org/10.1111/j.1365-2133.2011.10233.x
https://dx.doi.org/10.1111/j.1365-2133.2011.10233.x
https://dx.doi.org/10.1111/bjd.12223
https://dx.doi.org/10.1136/bmjopen-2014-006450
https://dx.doi.org/10.1136/bmj.291.6499.861
https://dx.doi.org/10.1016/j.jaci.2018.06.038
https://www.ncbi.nlm.nih.gov/pubmed/16437433
https://www.ncbi.nlm.nih.gov/pubmed/16437433
https://dx.doi.org/10.1007/s40257-016-0191-7
https://dx.doi.org/10.1007/s13555-017-0207-0
http://www.jamadermatology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamadermatol.2019.1394


experience, 1998 to2010. J AmAcadDermatol. 2012;

67(5):e179-e185. doi:10.1016/j.jaad.2011.05.038

14. Bissonnette R, Nigen S, Langley RG, et al.

Increased expression of IL-17A and limited

involvement of IL-23 in patients with palmo-plantar

(PP) pustular psoriasis or PP pustulosis; results from

a randomised controlled trial. J Eur Acad Dermatol

Venereol. 2014;28(10):1298-1305. doi:10.1111/jdv.

12272

15. OuyangW, Kolls JK, Zheng Y. The biological

functions of T helper 17 cell effector cytokines in

inflammation. Immunity. 2008;28(4):454-467.

doi:10.1016/j.immuni.2008.03.004

16. Krueger GG, Langley RG, Leonardi C, et al;

CNTO 1275 Psoriasis Study Group. A human

interleukin-12/23monoclonal antibody for the

treatment of psoriasis. N Engl J Med. 2007;356(6):

580-592. doi:10.1056/NEJMoa062382

17. Murakami M, Hagforsen E, Morhenn V,

Ishida-Yamamoto A, Iizuka H. Patients with

palmoplantar pustulosis have increased IL-17 and

IL-22 levels both in the lesion and serum. Exp

Dermatol. 2011;20(10):845-847. doi:10.1111/j.1600-

0625.2011.01325.x

18. Nemoto O, Hirose K, Shibata S, Li K, Kubo H.

Safety and efficacy of guselkumab in Japanese

patients with moderate-to-severe plaque psoriasis:

a randomized, placebo-controlled, ascending-dose

study. Br J Dermatol. 2018;178(3):689-696.

doi:10.1111/bjd.16236

19. Mease PJ. Inhibition of interleukin-17,

interleukin-23 and the TH17 cell pathway in the

treatment of psoriatic arthritis and psoriasis. Curr

Opin Rheumatol. 2015;27(2):127-133. doi:10.1097/

BOR.0000000000000147

20. Blauvelt A, Papp KA, Griffiths CE, et al. Efficacy

and safety of guselkumab, an anti-interleukin-23

monoclonal antibody, compared with adalimumab

for the continuous treatment of patients with

moderate to severe psoriasis: results from the

phase III, double-blinded, placebo- and active

comparator–controlled VOYAGE 1 trial. J Am Acad

Dermatol. 2017;76(3):405-417. doi:10.1016/j.jaad.

2016.11.041

21. Reich K, Armstrong AW, Foley P, et al. Efficacy

and safety of guselkumab, an anti-interleukin-23

monoclonal antibody, compared with adalimumab

for the treatment of patients with moderate to

severe psoriasis with randomized withdrawal and

retreatment: results from the phase III,

double-blind, placebo- and active

comparator-controlled VOYAGE 2 trial. J Am Acad

Dermatol. 2017;76(3):418-431. doi:10.1016/j.jaad.

2016.11.042

22. Sano S, Kubo H, Morishima H, Goto R, Zheng R,

Nakagawa H. Guselkumab, a human interleukin-23

monoclonal antibody in Japanese patients with

generalized pustular psoriasis and erythrodermic

psoriasis: efficacy and safety analyses of a 52-week,

phase 3, multicenter, open-label study. J Dermatol.

2018;45(5):529-539. doi:10.1111/1346-8138.14294

23. Terui T, Kobayashi S, Okubo Y, Murakami M,

Hirose K, Kubo H. Efficacy and safety of

guselkumab, an anti-interleukin 23monoclonal

antibody, for palmoplantar pustulosis:

a randomized clinical trial. JAMA Dermatol. 2018;

154(3):309-316. doi:10.1001/jamadermatol.2017.5937

24. Andrews GC, Domonkos AM. Diseases of the

skin. AcadMed. 1964;39(2):235.

25. World Medical Association. World Medical

Association Declaration of Helsinki: ethical

principles for medical research involving human

subjects. JAMA. 2013;310(20):2191-2194. doi:10.

1001/jama.2013.281053

26. MuroM, Kawakami H, Matsumoto Y, Abe N,

Tsuboi R, Okubo Y. Topical combination therapy

with vitamin D3 and corticosteroid ointment for

palmoplantar pustulosis: a prospective,

randomized, left-right comparison study.

J Dermatolog Treat. 2016;27(1):51-53. doi:10.3109/

09546634.2015.1052036

27. Finlay AY, Khan GK. Dermatology Life Quality

Index (DLQI)—a simple practical measure for

routine clinical use. Clin Exp Dermatol. 1994;19(3):

210-216. doi:10.1111/j.1365-2230.1994.tb01167.x

28. Aaronson NK, Acquadro C, Alonso J, et al.

International Quality of Life Assessment (IQOLA)

project.Qual Life Res. 1992;1(5):349-351. doi:10.

1007/BF00434949

29. Hisashige A, Mikasa H, Katayama T. Description

and valuation of health-related quality of life among

the general public in Japan by the EuroQol. J Med

Invest. 1998;45(1-4):123-129.

30. Trattner H, Blüml S, Steiner I, Plut U, Radakovic

S, Tanew A. Quality of life and comorbidities in

palmoplantar pustulosis—a cross-sectional study on

102 patients. J Eur Acad Dermatol Venereol. 2017;31

(10):1681-1685. doi:10.1111/jdv.14187

Efficacy and Safety of Guselkumab in Japanese Patients With Palmoplantar Pustulosis Original Investigation Research

jamadermatology.com (Reprinted) JAMADermatology October 2019 Volume 155, Number 10 1161

Downloaded From: https://jamanetwork.com/ on 08/27/2022

https://dx.doi.org/10.1016/j.jaad.2011.05.038
https://dx.doi.org/10.1111/jdv.12272
https://dx.doi.org/10.1111/jdv.12272
https://dx.doi.org/10.1016/j.immuni.2008.03.004
https://dx.doi.org/10.1056/NEJMoa062382
https://dx.doi.org/10.1111/j.1600-0625.2011.01325.x
https://dx.doi.org/10.1111/j.1600-0625.2011.01325.x
https://dx.doi.org/10.1111/bjd.16236
https://dx.doi.org/10.1097/BOR.0000000000000147
https://dx.doi.org/10.1097/BOR.0000000000000147
https://dx.doi.org/10.1016/j.jaad.2016.11.041
https://dx.doi.org/10.1016/j.jaad.2016.11.041
https://dx.doi.org/10.1016/j.jaad.2016.11.042
https://dx.doi.org/10.1016/j.jaad.2016.11.042
https://dx.doi.org/10.1111/1346-8138.14294
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamadermatol.2017.5937&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamadermatol.2019.1394
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2013.281053&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamadermatol.2019.1394
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2013.281053&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamadermatol.2019.1394
https://dx.doi.org/10.3109/09546634.2015.1052036
https://dx.doi.org/10.3109/09546634.2015.1052036
https://dx.doi.org/10.1111/j.1365-2230.1994.tb01167.x
https://dx.doi.org/10.1007/BF00434949
https://dx.doi.org/10.1007/BF00434949
https://www.ncbi.nlm.nih.gov/pubmed/9864973
https://www.ncbi.nlm.nih.gov/pubmed/9864973
https://dx.doi.org/10.1111/jdv.14187
http://www.jamadermatology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamadermatol.2019.1394

