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Palmoplantar pustulosis (PPP) remains a therapeu-
tic challenge with limited options, and recurrence 
is a major issue for traditional systemic therapies 
and biologics. Data on long-term efficacy, safety, 
and relapse of Janus kinase inhibitors in PPP are li-
mited. Drug efficacy, safety, and recurrence was re-
trospectively evaluated in 29 PPP patients treated 
with tofacitinib from January 2022 to June 2024. 
Disease severity and efficacy were assessed using 
the Palmoplantar Pustular Psoriasis Area and Se-
verity Index (PPPASI) and Palmoplantar Pustular 
Psoriasis Physician’s Global Assessment (PPP PGA) 
at baseline, week 4, and week 12, with a minimum 
6-month follow-up. PPP-related haematological in-
flammatory indicators, including plateletcrit (PCT), 
pan-immune-inflammation value (PIV), neutrophil/
lymphocyte ratio (NLR), and monocyte/lympho-
cyte ratio (MLR), were also evaluated. By week 12, 
mean PPPASI score significantly decreased from 
18.62 to 6.17 (p < 0.001), with 72.41% achieving 
PPPASI-50 and 62.1% achieving PPP PGA ≤ 1. Mild ad-
verse events (gastric discomfort) occurred in 6.9% of 
patients. During a mean 12.2-month follow-up, 27.6% 
relapsed, while 34.5% maintained clearance without 
medication. Disease severity-related haematologic in-
dicators, PCT, and PIV improved significantly. Tofaciti-
nib demonstrates significant efficacy and a favourable 
safety profile in PPP, warranting consideration as a 
therapeutic option, though larger prospective studies 
are needed to confirm long-term outcomes.
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Palmoplantar pustulosis (PPP), a chronic and recurrent 
cutaneous disorder manifesting on the palms and/or 

soles, is characterized by the occurrence of sterile pustu-
les against an erythematous and scaly backdrop with an 
unknown aetiology (1). The prevalence of PPP ranges 

from 0.01% to 0.05%, and a prevalence of 0.12% has 
been reported in the Japanese population (2, 3).The mean 
age of onset is 40–58 years (1). Middle-aged women are 
considered to be at relatively higher risk (3, 4). More-
over, risk factors such as smoking, infections, and metal 
sensitivities have been associated with PPP (2, 5, 6).

The treatment of PPP poses a challenge for clinicians. 
The treatments for PPP encompass systemic therapies 
such as acitretin, cyclosporine, and methotrexate, along-
side topical treatments and phototherapy (1, 7–11). Re-
cently, biologic agents targeting interleukin (IL-1, IL-8, 
IL-17, IL-23, and IL-36) and tumour necrosis factor-α 
(TNF-α) have emerged as new options (12–20). Despite 
these therapies, the management of PPP remains chal-
lenging, due to interindividual variability in treatment 
response, marked differences in efficacy among agents, 
and the persistent problem of recurrence – especially in 
refractory cases lacking consistent effective therapies.

Janus kinase inhibitors (JAKi) are small molecule 
drugs that inhibit the JAK-STAT signalling pathway, 
demonstrating efficacy in various inflammatory skin 
disorders, including psoriasis and atopic dermatitis (21). 
To date, evidence supporting JAKi use in PPP mainly 
comes from case reports and small case series (22–28). 
However, these studies often have inconsistent follow-
up durations and limited detailed descriptions of relapse 
situations.

This study aims to retrospectively evaluate the efficacy, 
safety, and recurrence outcomes of the JAKi tofacitinib 
in a cohort of 29 PPP patients, providing insights for 
clinical management and guiding future research.

SIGNIFICANCE
Palmoplantar pustulosis is a chronic skin disease causing 
painful palm/sole pustules, often resistant to treatment 
and prone to relapse. This study shows that tofacitinib – an 
oral Janus kinase inhibitor – significantly improves symp-
toms with low side effects: 72.41 % of patients achieved a 
50% lesion reduction by week 12. Averaging 12 months of 
follow-up, one-third maintained clearance without medica-
tion. The findings provide real-world evidence to support 
Janus kinase inhibitors as a safe, accessible oral option for 
palmoplantar pustulosis, enhancing treatment choices and 
guiding future research to improve patient outcomes.

https://creativecommons.org/licenses/by-nc/4.0/
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METHODS

Patients
A retrospective study was conducted on 29 PPP patients 
treated with tofacitinib at the Hospital for Skin Diseases, 
Shandong First Medical University from January 2022 
to June 2024. The study protocol was subject to review 
and received approval from the ethical committee of 
the Dermatology Hospital of Shandong First Medical 
University (approval number: 20240718KYKTKS002).

The inclusion criteria were: (i) diagnosis of PPP con-
firmed by 2 or more dermatology specialists or patholo-
gical diagnosis, and the disease is in an active state; (ii) 
insufficient response to at least 1 systemic treatment; (iii) 
treatment duration of more than 12 weeks; (iv) follow-up 
for at least 6 months.

The exclusion criteria were: (i) drug-induced PPP (e.g., 
by TNF inhibitors); (ii) active infections or infectious 
diseases (e.g., mycobacterium tuberculosis, hepatitis B, 
AIDS, herpes zoster); (iii) severe organ dysfunctions 
(cardiac, hepatic, renal, etc.); (iv) haematological disor-
ders or tumours.

The demographic data (including age, gender, smoking 
status, alcohol abuse, family history, body mass index 
(BMI), and suspicious substance exposure) and disease 
characteristics (such as lesion site, disease duration, di-
sease severity scores), and haematological inflammatory 
markers were recorded at baseline (week 0), week 4, and 
week 12. Treatment included tofacitinib (n = 29) with 
optional topical corticosteroids.

Efficacy and follow-up
The Palmoplantar Pustular Psoriasis Area and Severity 
Index (PPPASI) and Palmoplantar Pustular Psoriasis 
Physician’s Global Assessment (PPP PGA) were used 
to assess disease severity and treatment efficacy. The 
primary efficacy endpoint was the change in the total 
score of the PPPASI from baseline to week 12. The 
secondary efficacy endpoints assessed at week 12 in-
cluded PPPASI-50/75/90 responses (the proportion of 
patients with ≥ 50%, ≥ 75%, and ≥ 90% reduction in 
PPPASI from baseline), the change in PPP PGA score 
from baseline, and the proportion of PPP PGA score of 
0 or 1 (these patients were classified as responders). We 
also evaluated PPP-related haematological inflammatory 
indicators, including plateletcrit (PCT), pan-immune-
inflammation value (PIV), neutrophil/lymphocyte ratio 
(NLR), and monocyte/lymphocyte ratio (MLR) (29, 30). 
Additionally, the correlation between PPPASI-50 and 
patient demographics was examined.

Patients were followed up for more than 6 months after 
12 weeks of treatment, and the outcomes were defined 
as follows: relapse (patients lost PPPASI-50 or had PGA 
≥ 3); clearance (no recurrence after drug withdrawal); 
lower dosage maintenance (maintaining clearance with 

a lower dose); standard-dose maintenance (maintaining 
clearance with a normal dose). All subjective and objec-
tive adverse events were recorded. Coagulation and D-
dimer testing were performed in patients aged >60 years.

Statistics
Statistical analyses were performed in SPSS 24 (IBM 
Corp, Armonk, NY, USA). For haematological indicators 
with missing values ( < 10%), multiple interpolation was 
used for compensation. Repeated measures ANOVA was 
utilized to analyse the data at 4 and 12 weeks of treatment 
vs baseline. If the data did not meet normal distribution, 
Friedman’s test was applied. When significant differences 
among the 3 groups emerged, two-by-two comparisons 
were made via two-way analysis of variance (by rank) 
for related samples after Bonferroni correction. To eva-
luate the association between PPPASI-50 and risk factors 
related to PPP disease, the related-samples Wilcoxon 
signed-rank test was applied to compare the 2 factors.

RESULTS

Demographics and disposition of the patients

Table I summarizes the clinical and demographic data. 
The mean age was 48.2 years (range 24–70 years), 
with 69.0% (20/29) being female. The mean duration 
of tofacitinib treatment was 6.9 ± 4.9 months. Among 
the included patients, 17.2% (5/29) were tobacco users, 
10.3% (3/29) were chronic alcohol users, and 13.8% 
(4/29) had a family history of similar conditions. The 
mean BMI was 24.25 ± 2.59 kg/m², and the mean disease 
duration was 2.95 years (range 0.13–20 years). Nail and 
joint involvement were observed in 24.1% (7/29) and 
13.8% (4/29) of patients, respectively; 17.2% (5/29) had 

Table I. Demographic and baseline characteristics

Age, median (range), years 48.2 (24–70)
Female, n (%) 20 (69.0)
Weight, mean (SD), kg 68.4 (10.31)
Body mass index, (mean ± SD), kg/m² 24.25 ± 2.59
Disease duration: mean (range), years 2.95 (0.13–20)
Tobacco use, n (%) 5 (17.2)
Chronic alcohol use, n (%) 3 (10.3)
Family history, n (%) 4 (13.8)
Suspicious substance exposure, n (%)a 11 (37.93)
Nail involvement, n (%) 7 (24.1)
Joint involvement, n (%) 4 (13.8)
Concomitant plaque psoriasis, n (%) 5 (17.2)
Palmoplantar involvement, n (%)
Both palms and soles 22 (75.86)
Both palms 4 (13.79)
Both soles 3 (10.34)

Palmoplantar Pustulosis Area and Severity Index, mean (SD) 18.62 (6.36)
Palmoplantar Pustulosis Physician Global Assessment score, n (%)
2 Mild 7 (24.1)
3 Moderate 19 (65.5)
4 Severe 3 (10.3)

aSuspected substance exposure: dentures, intrauterine device (IUD), special 
occupations (hairdressing, decorating, printing), orthopaedic or cardiac device 
implants, etc.
SD: standard deviation.

http://medicaljournalssweden.se/actadv
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concomitant psoriasis. At baseline, the mean PPPASI 
score was 18.62 ± 6.36, and the PPP PGA scores were dist-
ributed as follows: 24.1% (7/29) had mild disease (score 
2), 65.5% (19/29) had moderate disease (score 3), and 
10.3% (3/29) had severe disease (score 4). Most patients 
(75.86%, 22/29) had lesions on both palms and soles.

Treatment efficacy assessment

After 12 weeks, both PPPASI and PPP PGA scores 
improved significantly (Fig. 1A, B). The mean (SD) PP-
PASI score decreased from (18.62 ± 6.36) to (6.17 ± 4.42) 
(Table II), and the difference was statistically signifi-
cant (p < 0.001). At 4 and 12 weeks, the percentage of 

patients achieving PPPASI-50 was 55.17% and 72.41%, 
respectively (Fig. 2A). At week 12, PPPASI-75 and PP-
PASI-90 responses were observed in 41.38% (12/29) 
and 10.3% (3/29), respectively (Fig. 2A); 69.0% (20/29) 
had a PGA score ≤ 1, only 1 patient (3.45%) had a PPP 
PGA score ≥ 3 (Table II). PCT and PIV, as disease 
severity-related haematological indicators, decreased 
significantly after 12 weeks of treatment (Fig. 1C, D). 
NLR and MLR changes were not statistically signifi-
cant. No significant association was detected between 
PPPASI-50 achievement and gender, BMI ≥ 24.0 kg/m², 
age ≥ 60 years, smoking, alcohol use, family history, 
or exposure to suspicious substances such as dentures.

Safety assessments

Adverse events were mild and included 2 cases (6.9%) 
of gastric discomfort (see Table II).

Follow-up outcomes 

During a mean follow-up of 12.2 months (ranging from 
6 to 28), 27.6% (8/29) of patients experienced relapse. 
Among the rest, 34.5% (10/29) remained clear without 
medication; 27.6% (8/29) required lower dosage mainte-
nance, and 10.3% (3/29) needed continued standard-dose 
maintenance (see Table II).

Fig. 1. Changes in Palmoplantar Pustulosis Area and Severity Index (PPPASI) score. (A) Palmoplantar Pustulosis Physician Global Assessment 
(PPP PGA) score, (B) plateletcrit (PCT), and (C) pan-immune-inflammation value (PIV), (D) in each patient before and after Janus kinase inhibitor 
treatment (Friedman test). *p < 0.05, **p < 0.01, ***p < 0.001.

Table II. Treatment and follow-up outcomes

Patients with PPP PGA scores ≤ 1, n (%) (at week 12) 18 (62.1)
Patients with PPP PGA scores ≥ 3, n (%) (at week 12) 1 (3.45)
PPPASI: mean (SD) (at week 12) 6.17 (4.42)
Duration of follow-up (n =29): mean (range), month 12.2 (6–28)
Follow-up outcome, n (%)
Relapse 8 (27.6)
Clearance 10 (34.5)
Lower dosage maintenance 8 (27.6)
Standard-dose maintenance 3 (10.3)

Adverse reactions during treatment, n (%)
Gastric discomfort 2 (6.9%)

PPPASI: Palmoplantar Pustulosis Area and Severity Index; PPP PGA: 
Palmoplantar Pustulosis Physician Global Assessment; SD: standard deviation.

http://medicaljournalssweden.se/actadv
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DISCUSSION

This study demonstrates that the JAKi tofacitinib 
provides clinically meaningful improvements in PPP, 
evidenced by significant improvements in PPPASI and 
PPP PGA scores, and haematological inflammatory 
parameters were observed by week 12. The relapse rate 
of 27.6% and 34.5% drug-free remission after discon-
tinuation highlight both the potential and limitations of 
JAKi treatment. 

The treatment of PPP remains challenging, with 
refractory cases and recurrences despite various thera-
peutic approaches. Previous studies have reported PP-
PASI-50 and PPPASI-75 responses rates ranging from 
14.5–78.3% and 8.1–43.5%, respectively (15, 18, 20, 
31, 32). Among available treatments, guselkumab and 
apremilast appear relatively more effective. Specifically, 
guselkumab achieved PPPASI-50 in 60% of patients 
at week 16 (19), while apremilast reached 78.3% and 
43.5% for PPPASI-50 and PPPASI-75 responses at week 
16, respectively (33). In our study, 72.41% of patients 
achieved PPPASI-50 and 41.38% achieved PPPASI-75 at 
week 12, indicating faster onset and efficacy comparable 
to existing effective treatments. The JAK-STAT pathway, 
which mediates proinflammatory cytokine signalling in 
PPP pathogenesis (1), has prompted increasing reports 
of JAKi in PPP. Case studies further support JAKi ef-
ficacy in refractory PPP, including responses in patients 
unresponsive to biologics or with drug-induced PPP (24, 
25, 28). Tofacitinib and upadacitinib have demonstrated 
reductions in both PPPASI and DLQI, with some achie-
ving complete or near-complete clearance (22, 23, 27). 
Notably, no statistically significant associations were ob-
served between PPPASI-50 responses and demographic 
or clinical variables, including sex, age ≥ 60 years, BMI 
≥ 24.0 kg/m², alcohol consumption, exposure to suspici-
ous substances (e.g., dentures, metal prostheses, printed 
materials), or family history. These findings suggest that 

the efficacy of tofacitinib in PPP may not be affected 
by the above-mentioned factors. However, large-scale 
studies are needed to further explore the impact of these 
variables on treatment outcomes.

Relapse rates of PPP have rarely been evaluated in 
most previous studies of therapeutic agents. For JAKi 
in PPP, some cases did not report relapse data, while 
others, with follow-up durations ranging from 12 weeks 
to 1 year, lacked detailed relapse information (22–28). 
During a mean follow-up period of 12.2 months, 27.6% 
of patients relapsed, indicating a need for improved 
strategies to sustain disease control beyond initial JAKi 
efficacy. Some 34.5% of patients maintained remission 
after discontinuation, suggesting the potential for long-
term remission. In addition, 27.6% of patients required 
a reduced maintenance dose and 10.3% continued on the 
standard dose to preserve therapeutic response. These 
findings highlight the importance of developing indivi-
dualized relapse prevention and maintenance protocols 
in future research.

Mechanistically, JAKi inhibit the signalling activity of 
key cytokines involved in PPP pathogenesis, including 
IL-6, IL-17, and IL-36 (1). After 12 weeks of tofacitinib 
treatment, PCT and PIV were significantly reduced, 
suggesting that tofacitinib may inhibit platelets and in-
flammatory cells. The elevated PCT in PPP patients may 
result from the upregulation of IL-6, a thrombopoiesis-
promoting cytokine (29). Thus, the reduction in PCT 
and PIV after tofacitinib treatment might be due to the 
inhibition of IL-6 upregulation. However, the exact re-
lationship between these indices and treatment requires 
further investigation.

Despite their promise, JAKi have side effects in 
treatment, such as infections (including reactivation of 
varicella zoster virus), altered lipid metabolism, occasio-
nal transaminase, creatinine elevations and even tumour 
risk (34). In our cohort, no serious adverse events were 

Fig. 2. Progression of Palmoplantar Pustulosis Area and Severity Index (PPPASI) scores during Janus kinase inhibitors treatment. (A) 
Percentage of patients with 50%, 75%, and 90% reductions in PPPASI scores (PPPASI-50, PPPASI-75, and PPPASI-90, respectively) at baseline, week 
4, and week 12. (B) Change in PPPASI score between baseline, week 4, and week 12 among all patients.

http://medicaljournalssweden.se/actadv
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observed, but vigilant monitoring remains essential. JAKi 
offer advantages over biologics in terms of cost and oral 
administration, potentially improving adherence.

Limitations
Limitations of our study include small sample size, lack 
of a control group, and retrospective design. Additionally, 
drug-induced PPP – with low incidence (≈5% for anti-
TNF-induced cases) and substantial clinical heterogen-
eity – was excluded in our study to avoid confounding 
the results (35). However, given that JAK inhibitors can 
provide unique therapeutic benefits by simultaneously 
targeting multiple cytokine pathways (e.g., IL-6, IFN-γ) 
(35), it is reasonable to hypothesize that JAK inhibitors 
may also exhibit significant efficacy in drug-induced PPP.

Conclusion
In conclusion, tofacitinib exhibited a significant im-
provement in PPPASI and PPP PGA scores as well as 
haematological markers such as PIV and PCT, with a 
favourable safety profile in PPP patients. This study 
provides preliminary evidence of tofacitinib’s efficacy 
and safety in treating PPP, highlighting its potential as 
a therapeutic option. However, the small sample size 
and retrospective design limit the generalizability of 
the findings. Larger, prospective, controlled studies are 
warranted to further validate these findings and assess 
long-term outcomes.
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