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Abstract

A 44-year-old woman who had been diagnosed with palmoplan-
tar pustulosis (PPP) at 34 years old was diagnosed with moderate 
Crohn’s disease (CD) based on endoscopic, radiological, and patho-
logical findings. As treatment with corticosteroids, ultraviolet, and 
cyclosporin had achieved partial response, PPP had been refractory in 
a chronic continuous state. Oral prednisolone was initially started to 
treat CD, but clinical remission was not achieved. Intravenous usteki-
numab was subsequently started at 260 mg for clinical remission of 
CD. Eight weeks after starting ustekinumab, clinical remission and 
mucosal healing were achieved and PPP manifestations on the palms 
and soles were markedly improved. Ustekinumab appears to offer an 
effective therapeutic option for patients with PPP but has yet to be 
approved for this induction in Japan. CD is a rare gastrointestinal in-
volvement in PPP patients that requires attention.
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Introduction

Palmoplantar pustulosis (PPP) is a chronic, relapsing skin 
disease affecting the palms and/or soles. This pathology is 
characterized by crops of sterile pustules, erythema and scales 

occurring on one or both hands and feet symmetrically. A na-
tionwide study in a Japanese population displayed a prevalence 
of 0.12% for PPP [1]. In Western countries, PPP is classified as 
a subtype of generalized pustular psoriasis. However, in Japan, 
PPP is considered a distinct entity from pustular psoriasis be-
cause PPP has a lower prevalence of mutations in the gene for 
interleukin (IL)-36 receptor antagonist, an anti-inflammatory 
protein, compared with generalized pustular psoriasis [2] and 
the coexistence of PPP and psoriasis is rare [3]. The current 
treatment in Japan includes topical therapy [4], ultraviolet 
(UV) phototherapy [5, 6], oral immunosuppressants includ-
ing cyclosporin [7]. Biologics can also be selected for patients 
showing inadequate response to these conventional therapies 
and a persistently moderate or severe disease. Regarding the 
pathophysiology of PPP, the IL-23/IL-17 pathway (via prolif-
eration of type 17 helper T cells (Th17)) is proposed to up-
regulate cytokine production [8-10] and activate monocyte and 
neutrophil infiltration, leading to pustule formation [11]. The 
largest body of evidence suggests a positive response to the 
use of ustekinumab for PPP [12]. Guselkumab, a monoclonal 
antibody that binds to the p19 subunit of IL-23 and thus blocks 
the IL-23 signaling pathway [13], was approved in November 
2018 in Japan.

Crohn’s disease (CD) often strikes the entire digestive sys-
tem and organs via chronic, progressive, transmural inflam-
mation of the alimentary tract. The number of CD patients 
has been increasing in Japan for years. However, secondary 
CD in a patient with PPP does not appear to have been re-
ported previously. Treatments for moderate-to-severe CD 
include 5-aminosalicylic acids, corticosteroids, thiopurines, 
and biologics including tumor necrosis factor (TNF)-α in-
hibitors. Moreover, IL-12 and IL-23 are important cytokines 
which are involved in the adaptive immune responses and 
their common pathway has been found to play an important 
role in the induction of intestinal inflammation [14]. Based 
on the outcomes of clinical trials which have assessed the 
therapeutic effect of an IL-12/IL-23 inhibitor in patients with 
CD and demonstrated rapid clinical effects with a safety pro-
file [15, 16], ustekinumab, anti-IL-12/23 antibodies, was ap-
proved for the treatment of moderate-to-severe CD in Japan 
in 2017.

Here, we report a rare case of new-onset CD in a pa-
tient with chronic continuous PPP, who had been refractory 
to treatment with systemic corticosteroid, UV phototherapy 
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and cyclosporin. Induction therapy with ustekinumab for the 
treatment of PPP and CD rapidly achieved clinical remission 
and mucosal healing of CD with marked improvement of PPP 
within 8 weeks.

Case Report

Investigations

This patient had been diagnosed with PPP in July 2012, at 
34 years old. Oral prednisolone (PSL) was started at 5 mg/
day along with topical corticosteroid ointment. Oral PSL and 
topical corticosteroid ointment were subsequently tapered off 
in September 2012. She then received psoralen ultraviolet 
A (PUVA) and narrow-band UVB phototherapy three times 
a month for the treatment of persistent PPP from September 
2012 to November 2017. Phototherapy was continued with a 
switch to excimer light three times a month from July 2019 to 
January 2021 (wavelength, 308 ± 2 nm; cumulative exposure 
dose, 29,952 mJ/cm2). Oral cyclosporin (Neoral®; Novartis, 
Switzerland) had been administered continually at 100 mg/day 
since June 2021.

In October 2022, at 44 years old, the patient was admit-
ted to our hospital due to rapid exacerbation of symptoms 
with fever reaching 39.0 °C, and recurrent episodes of severe 
abdominal pain and diarrhea (10 times/day) accompanied by 
bloody stool (CD activity index (CDAI), 359). The patient 
had no history of lung or joint disease, and no family his-
tory of CD. Laboratory investigations showed: white blood 
cell (WBC) counts, 10,800/µL; red blood cell (RBC) counts, 
404 × 104/µL; hemoglobin (Hb), 12.0 g/dL; total protein (TP), 
6.9 g/dL; albumin (Alb), 3.5 g/dL; and C-reactive protein, 
11.28 mg/dL. A negative result was obtained from an antigen-
emia (C-7HRP) test for cytomegalovirus. Further, neither the 
pathogenic microbe Clostridium difficile nor its A or B toxins 
were detected in stool cultures (Table 1). Abdominal comput-
ed tomography revealed thickening and edematous changes 
in the entire colon wall, particularly in the transverse colon, 
without fistulae or abscesses, and no inflammatory changes 
were evident in the small intestine. Colonoscopy on admis-
sion in November 2022 showed skipped ulcers fused with the 
adjacent ulcer and/or longitudinally aligned in the mucosa 
of the ascending, transverse, and descending colon, and rec-
tum (Fig. 1a). Simple endoscopic score for Crohn’s disease 
(SES-CD) was 18, presenting severe activity. Simultaneously, 
contrast-enhanced radiography revealed longitudinal ulcers, 
edematous changes and stenoses in the transverse colon (Fig. 
1b). Histopathological examinations revealed mild infiltration 
of neutrophils and lymphocyte aggregates in the mucosa and 
submucosa with erosive epithelium. Immunohistochemical 
examination of colon biopsy specimens for cytomegalovirus 
also yielded negative results. In addition, regarding skin find-
ings, a small number of blisters and pustules, and scattered 
scales on diffuse erythematous skin were seen to be present 
on both palms (Fig. 2a) and soles (Fig. 2b) on admission. Pal-
moplantar pustulosis area and severity index (PPPASI) was 
15.8 (Fig. 3).

Diagnosis

Based on all these findings, the patient was diagnosed with 
new-onset CD associated with chronic continuous PPP.

Treatment, follow-up and outcomes

Oral PSL was started at 15 mg/day along with 3,000 mg/day 
of mesalazine. PSL was subsequently decreased to 10 mg/day 
after 7 days of PSL. Symptoms including diarrhea and abdomi-
nal pain attributed to CD improved without achieving clinical 
remission (CDAI, 236). PPP manifestations also showed partial 
improvement, but, particularly on both soles, did not resolve. In 
November 2022, the patient received intravenous ustekinumab 
at 260 mg at week 0, based on 6 mg/kg with the aim of achiev-
ing clinical remission of CD. The dose of PSL was tapered off 
1 week after initiating this therapy. At 8 weeks after starting 
ustekinumab, clinical remission was achieved (CDAI, 46) and 
focal scale remained present on the right palm (Fig. 2c) without 
blisters, pustules, scales, or erythema on the left palm or both 
soles (Fig. 2c, d), resulting in marked improvement (PPPASI, 
0.4) (Fig. 3). Follow-up endoscopy showed no ulcerated sur-
faces or disease lesions affecting the colon, although a narrowed 
lumen at Bauhin’s valve prevented passage of the endoscope 
(SES-CD, 3) (Fig. 1c). Mucosal healing [16] was consequently 
achieved. Maintenance therapy with ustekinumab at 90 mg has 
since been continued. As of 3 months later, the patient remained 
in stable CD remission under a treatment regimen of scheduled 
ustekinumab maintenance therapy at 90 mg and mesalazine at 
3,000 mg/day. No adverse events were observed.

Discussion

We have reported here a rare case of new-onset CD in a patient 
with refractory PPP. Induction therapy with ustekinumab was 
initiated to treat both PPP and CD, rapidly achieving clinical 
remission and mucosal healing of CD with marked improve-
ment of PPP within 8 weeks.

PPP is a refractory disease affecting the hands and/or feet 
that can cause recurrent blisters and aseptic pustules. The prev-
alence of psoriasis among patients with inflammatory bowel 
disease (IBD), including ulcerative colitis and CD, has in-
creased compared with the background population. Similarly, 
patients with psoriasis show an increased risk of developing 
IBD [17]. PPP and CD are immune-mediated refractory dis-
eases presenting with a relapsing-remitting clinical course. 
Many patients with CD develop extraintestinal inflammation 
with skin inflammation, including erythema nodosum, pyo-
derma gangrenosum, epidermolysis bullosa acquisita and pso-
riasis [18, 19]. A database analysis based on 93 studies report-
ing data on psoriasis among patients with IBD and vice versa 
showed that the presence of CD was significantly associated 
with psoriasis (odds ratio: 2.0; 95% confidence interval (CI): 
1.4 - 2.9), and that the presence of psoriasis was significantly 
associated with CD (odds ratio: 2.2; 95% CI: 1.6 - 3.1) [20]. 
Moreover, bidirectional two-sample randomization analyses 
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based on summary statistics from genome-wide association 
studies investigating associations with IBD, particularly CD, 
and psoriasis and including 5,956 CD cases versus 14,927 con-
trol cases, and 5,621 psoriasis cases versus 251,323 control 
cases in Western countries showed that genetically predicted 
CD was associated with psoriasis (pooled odds ratio: 1.16; 
95% CI: 1.12 - 1.20; P < 0.001), whereas no significant associ-
ation was observed in the reverse direction [21]. These results 
suggested that psoriasis and CD share several genetic suscep-
tibility loci and that the pathogenetic mechanisms underlying 
both diseases overlap to some degree [22], although the details 
remain unknown. A small number of reports have described 
paradoxical PPP induced by anti-TNF-α antibodies in patients 

with CD [23, 24] and paradoxical hidradenitis suppurativa dur-
ing biologics [25]. To the best of our knowledge, this presents 
the first case of new-onset CD in a patient with PPP.

Regarding the treatment of PPP, topical corticosteroids, 
vitamin D analogues, and UV phototherapy (topical PUVA 
therapy, narrow-band UVB phototherapy, excimer light and 
excimer laser (308 nm)) have been widely used [4, 5, 26, 27]. 
Non-pharmacological therapy with granulocyte and mono-
cyte adsorption apheresis is another effective and safe thera-
peutic option [28]. However, as these treatments sometimes 
fail, systemic drugs including oral retinoids, methotrexate and 
cyclosporin are subsequently applied, often achieving inade-
quate response [7]. In addition, methotrexate, cyclosporin and 

Table 1.  Laboratory Findings on Admission

Results Normal range
Hematology
  WBC, /µL 10,800 3,300 - 8,600
    Neutrophils, % 77.4 40.4 - 70.0
    Lymphocytes, % 10.8 25.0 - 45.0
  RBC, × 104/µL 404 386 - 492
  Hb, g/dL 12.0 11.6 - 14.8
  Ht, % 37.4 35.1 - 44.4
  MCV, fL 92.6 83.6 - 98.2
  MCH, pg 29.7 27.5 - 33.2
  PLT, × 103/µL 319 158 - 348
Serum biochemistry
  TP, g/dL 6.9 6.6 - 8.1
  Alb, g/dL 3.5 4.1 - 5.1
  AST, U/L 15 13 - 30
  ALT, U/L 4 7 - 23
  LDH, U/L 259 124 - 222
  γ-GTP, U/L 15 9 - 32
  BUN, mg/dL 5.7 8 - 20
  Cre, mg/dL 0.56 0.46 - 0.79
  Glucose, mg/dL 86 73 - 109
  Na, mmol/L 134 138 - 145
  K, mmol/L 3.9 3.6 - 4.8
  Cl, mmol/L 99 101 - 108
  Fe, mg/dL 20 40 - 188
  CRP, mg/dL 11.28 ≤ 0.30
Serology
  Antigenemia (C-7HRP) Negative
  QuantiFERON Negative
Stool culture No pathogenic microbe

CD (-), CD toxin A/B (-)

WBC: white blood cell; RBC: red blood cell; Hb: hemoglobin; Ht: hematocrit; MCV: mean corpuscular volume; MCH: mean corpuscular hemoglobin; 
PLT: platelets; TP: total protein; Alb: albumin; AST: aspartate aminotransferase; ALT: alanine aminotransferase; LDH: lactate dehydrogenase; γ-GTP: 
gamma glutamyl transpeptidase; BUN: blood urea nitrogen; Cre: creatinine; CRP: C-reactive protein; CD: Clostridium difficile.
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granulocyte and monocyte adsorption apheresis are currently 
not approved for the treatment of PPP. Recent studies of pro-
posed mechanisms in psoriasis have revealed presentation of 
antigens from pathogens such as Streptococcus pneumoniae and 
Haemophilus influenzae from dendritic cells to naive T cells in 
the tonsil and local lymph nodes, where Th17 lymphocytes are 
differentiated from naive T cells activated by IL-23, which is 
produced from dendritic cells. Activated Th17 lymphocytes in-
duce chronic inflammation in PPP [29, 30]. Antagonists against 

IL-23 are considered efficacious for PPP. Guselkumab blocks 
IL-23 signals by targeting the 19-protein subunit of IL-23. The 
efficacy of guselkumab in patients with psoriasis [31, 32] and 
PPP [13, 33] has been demonstrated very recently. Moreover, 
CD and psoriasis share the common IL-23/Th17/IL-17 pathway 
in the disease pathogenesis, as demonstrated by the efficacy 
of biologic treatments targeting this pathway in CD [16]. The 
IL-12/23 subunit p40 antagonist (ustekinumab) has also been 
shown to be effective for PPP in addition to hidradenitis suppu-

Figure 1. Findings from colonoscopy and radiology. (a) On admission, colonoscopic image shows skipped ulcers fused with the 
adjacent ulcer and/or longitudinally aligned in the mucosa of the transverse colon. (b) On admission, radiological findings with 
contrast media reveal longitudinal ulcers as well as edematous changes and stenoses in the transverse colon. (c) At 8 weeks 
after starting ustekinumab, colonoscopic image shows skipped ulcer scars (white arrows) in the transverse colon.

Figure 2. Skin findings of palmoplantar pustulosis on the palms and soles. A small number of blisters and pustules, and scattered 
scales on diffuse erythematous skin were present on both the palms (a) and soles (b) on admission. At 8 weeks after starting 
ustekinumab, focal scale is present on the right palm (c) without blisters, pustules, scales, or erythema on the left palm and both 
soles (c, d).
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rativa [12, 34]. On the other hand, a small randomized-control 
trial did not find ustekinumab at 45 mg to be superior to placebo 
after 16 weeks of therapy (P = 1.00) [35], although an open label 
study demonstrated greater efficacy with subcutaneous usteki-
numab at 90 mg than at 45 mg (P = 0.02) in terms of the percent-
age of subjects achieving clinical clearance by week 16 [36]. 
Data on the efficacy of ustekinumab against PPP can be con-
flicting. In the present case, PPP manifestations were markedly 
improved after 8 weeks of ustekinumab at 260 mg as the starting 
induction dose, based on a dose of 6 mg/kg. This suggested that 
45 mg ustekinumab for induction therapy might be too little to 
achieve clinical clearance. An amount of ustekinumab ≥ 90 mg 
may be required to achieve clinical clearance.

Regarding the efficacy of ustekinumab in clinical response 
and endoscopic healing, a randomized, placebo-controlled 
study investigated the efficacy and safety in patients with mod-
erate-to-severe CD, in whom conventional therapy had failed 
or unacceptable side effects occurred (the UNITI 2 study) [15]. 
That study showed an 8-week clinical response rate of 40.2% 
in patients receiving approximately 6 mg/kg, significantly 
higher than the rates (19.6%) among patients receiving pla-
cebo (P < 0.001). The 13.5% rate of 8-week mucosal healing 
(complete absence of ulcers in patients with ulcers at baseline) 
in patients receiving approximately 6 mg/kg was not superior 
to the 7.1% rate among patients receiving placebo (P = 0.286) 
[16]. In addition, successful induction of deep remission in 
early-stage (median duration, 0.2 years; interquartile range, 
0.1 - 0.5 years), moderate-to-severe CD was reportedly associ-
ated with a decreased risk of disease progression over a median 
time of 3 years [37]. In the present case, the patient with ulcers 
at baseline showed complete resolution of ulcers, because the 
patient had early-stage CD with short disease duration (0.17 

years). No previous reports have described new-onset CD in a 
patient with refractory PPP, induction therapy with ustekinum-
ab for the treatment of both PPP and CD, and rapid achieve-
ment of clinical remission and mucosal healing of CD with 
marked improvements in PPP. Further prospective investiga-
tion is needed to determine the doses of ustekinumab adequate 
to achieve clinical remission of CD and clinical clearance of 
PPP in patients with CD associated with refractory PPP.

Learning points

High-dose ustekinumab appears effective as a therapeutic op-
tion for patients with PPP, although approval for treatment of 
PPP has not yet been given in Japan. CD is a rare gastrointesti-
nal involvement that requires attention in PPP patients.
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Figure 3. Clinical course through 8 weeks. Crohn’s disease activity index (CDAI) and palmoplantar pustulosis area and severity 
index (PPPASI) on admission were 359 and 15.8, respectively. Oral prednisolone (PSL) was started at 15 mg/day accompanied 
by mesalazine at 3,000 mg/day. CDAI decreased to 236. In November 2022, ustekinumab was started at 260 mg based on 6 
mg/kg in week 0 with the aim of clinical remission of CD and PPP. The dose of PSL was tapered off in 1 week. At 8 weeks after 
starting ustekinumab, clinical remission was achieved with a CDAI of 46 and PPP manifestations on the palms and soles were 
markedly improved (PPPASI: 0.4).
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