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Background: Generalized pustular psoriasis (GPP) is a rare inflammatory skin disorder, frequently accompanied by systemic 
inflammatory manifestations. Pediatric GPP presents unique clinical features and requires tailored treatment approaches. However, 
real-world data on pediatric moderate-to-severe GPP remain limited.
Objective: To describe the clinical profiles of pediatric moderate-to-severe GPP, evaluate the effectiveness of various treatments, and 
their impact on disease recurrence.
Methods: This retrospective observational study enrolled pediatric moderate-to-severe GPP inpatients in our department from 
March 2017 to February 2024. Clinical characteristics, treatment regimens, and recurrence were collected and analyzed using 
electronic medical records and follow-up data.
Results: 61 pediatric patients were included, with a male-to-female ratio of 1.54: 1, an average age of 10.6±3.2 years. Concomitant 
symptoms were present in 93.4% of patients, including pruritus, fever, and skin pain. Common comorbidities included hypoprotei
nemia, anemia, and hyperlipidemia. Over 80% of patients exhibited elevated inflammatory markers, including IL-6, TNF-α. GPP with 
psoriasis vulgaris (PV) and without PV had similar clinical presentations. Regarding treatment outcomes, compared with traditional 
drugs, biologics significantly reduced both hospitalization time (6.0 days vs 8.0 days, P=0.002) and pustule clearance time (3.0 days vs 
7.0 days, P=0.013), with a lower incidence of adverse events. Post-discharge follow-up data on annual flare indicated the biologics 
group was associated with fewer annual flares (0 vs 0.3 per person-year, P=0.052) and lower recurrence rate (21.1% vs 60.0%, 
P=0.034), compared with the traditional drugs group. Furthermore, serum proteomic analysis revealed significantly elevated IL-17 
level and activation of the IL-17 signaling pathway in pediatric GPP compared with healthy controls, elucidating the mechanism 
underlying the high effectiveness of biologic-targeted therapies.
Conclusion: For moderate-to-severe pediatric GPP, biologics exhibit faster effectiveness and better safety than traditional systemic 
drugs. Specifically, biologics can significantly reduce hospitalization time and pustule clearance time, and decrease disease recurrence.
Keywords: children, clinical profile, generalized pustular psoriasis, moderate-to-severe, recurrence, treatment

Introduction
Psoriasis is a chronic, immune-mediated cutaneous disorder that affects approximately 3% of the global population.1 It is 
broadly categorized into pustular and non-pustular types. Among the non-pustular variants, psoriasis vulgaris (PV) is the 
most prevalent, accounting for up to 90% of all psoriasis cases, typically characterized by well-defined, scaly plaques. In 
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contrast, pustular psoriasis (PP) is far less common, representing only about 1%–2% of all psoriasis cases. Clinically, it is 
distinguished by the presence of superficial, sterile pustules that are rich in neutrophils. From a pathogenetic perspective, 
PV exhibits a prominent adaptive immune response, whereas PP is dominated by innate immune responses.2,3

Generalized pustular psoriasis (GPP), as a type of PP, is a rare, chronic inflammatory dermatosis characterized by recurrent 
eruptions of nonacral neutrophilic pustules.4 In addition to cutaneous findings, patients may present with systemic manifesta
tions, including fever, malaise, laboratory abnormalities, and even multiorgan involvement. Without prompt diagnosis and 
treatment, GPP can be life-threatening.5 Recent studies using electronic databases have revealed significant variations in the 
prevalence rate of GPP across different countries, with the prevalence in China documented at 14 cases per million 
population.6 Its rarity and the absence of a standardized therapeutic framework have limited large-scale clinical investigations, 
hindering our understanding of disease presentations and the management of evidence-based treatments.7

Managing GPP in pediatric patients poses unique challenges.8 While conventional systemic therapies, such as 
methotrexate, retinoids, and cyclosporine, remain mainstays of treatment. Some studies have introduced biologic agents 
targeting key cytokines, including TNF-α, IL-17, and IL-23, which play critical roles in GPP pathophysiology.9 

Furthermore, recent advances indicate that a selective humanized antibody against the IL-36 receptor (IL36R), speso
limab, effectively controls acute flare of GPP.10 However, data supporting the effectiveness of systemic therapies, 
particularly biologics, in pediatric inpatients remains sparse. This study reports a series of pediatric moderate-to-severe 
GPP cases from our institution, evaluating clinical responses to both traditional drugs and biological agents and assessing 
their potential to achieve sustained disease remission. Meanwhile, we conducted a comprehensive comparison between 
biologic agents and traditional drugs for pediatric GPP, elucidating differences in their clinical efficacy—encompassing 
both the management of acute flares and the maintenance of long-term remission—as well as in their adverse events, 
thereby supplementing real-world research data focused on pediatric GPP.

Materials and Methods
Study Design and Patients
This single-center, retrospective cohort study included pediatric patients (<18 years) diagnosed with GPP and hospitalized in 
our department from March 2017 to February 2024 (Figure S1). Each diagnosis was confirmed by at least two experienced 
dermatologists. Following Asia-Pacific consensus guidelines,6 GPP was defined by characteristic clinical presentation, 
histopathology, and medical history. Flare definition and severity level classification were in accordance with the Asia- 
Pacific consensus.6 Patients with psoriasis vulgaris (PV) either preceding GPP diagnosis by more than 6 months or occurring 
after GPP remission were classified as GPP with PV, otherwise, they were classified as GPP without PV.11 Patients were 
excluded if pustules were confined to existing psoriasis plaques or if GPP was not the primary diagnosis during the index 
hospitalization. This study was approved by the Ethics Committee of our hospital (2024–121) and conducted in accordance 
with the Declaration of Helsinki.

Data Collected and Follow-Up
We reviewed electronic medical records for demographic characteristics, personal and family history, clinical features, 
diagnosis, laboratory findings, treatment, and outcomes. Follow-up data, such as flare times, obtained through electronic 
records and telephone interviews using structured questionnaires, were collected until June 2024. To reduce bias in 
telephone follow-up, we adopted a standardized process based on the guidelines of clinical research telephone-based 
follow-up (T/CRHA 067–2024).

Criteria for Severity and Effectiveness Assessment
Primary effectiveness endpoints included the General Psoriasis Physician Assessment of Generalized Pustular Psoriasis 
(GPPGA) and pustular subscore.12 The scores were assessed by two experienced dermatologists, and it would be decided by 
a senior doctor if their results were inconsistent. Treatment effectiveness was defined as patients achieving GPPGA 0/1. 
Adverse drug reactions were recorded. Patients who self-discharged (n=3) or lacked pustule lesions at admission (n=3) were 
excluded from these analyses.
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Treatments
Patients were categorized into two groups for treatment comparison: one group included patients receiving biologics 
alone (n=14, including secukinumab, adalimumab, and ustekinumab), and another included those receiving traditional 
agents (n=37, such as cyclosporine, retinoids, methotrexate, or glucocorticoids). Treatment effectiveness was evaluated 
based on GPPGA scores, pustule clearance time, hospitalization time (total duration of treatment), effective rate, pustule 
clearance rate, and recurrence. Four children who did not respond to first-line traditional therapies were switched to 
a combination of biologics with traditional drugs (n=4). These patients were excluded from the comparative analysis of 
treatment effectiveness.

Olink Proteomic
The protein levels in sera were determined by Olink Proteomic (target 96 Inflammation panel) from 5 pediatric GPP inpatients 
and 4 age- and sex-matched healthy children as control (registration number: ChiCTR2400083906). Informed consent of 9 
children was signed by their guardians. The differentially expressed proteins were analysed via the Rstatix R package.

Statistical Analyses
Descriptive data are presented as follows: for continuous variables obeying a normal distribution, the mean±standard 
deviation (SD) is used; for skewed continuous data, the median (interquartile range, IQR) is adopted; and for categorical 
variables, frequency (percentage) is reported. Pearson chi-square (χ2) or Fisher’s exact test was used for categorical 
comparisons. For comparisons between two groups, continuous variables were assessed using independent sample t-test 
for normal distribution data or the Mann–Whitney U-test for skewed data. Kaplan-Meier survival analysis was applied to 
compare recurrence rates across treatment groups. Statistically, significance was defined as P≤0.05 (2-sided). All analyses 
were performed using SPSS Statistics version 26.0 (IBM) and GraphPad Prism software version 10.1.

Results
General Demographic and Clinical Characteristics of Pediatric GPP
Sixty-one pediatric inpatients with GPP were included (Table 1). All patients had moderate-to-severe GPP (GPPGA≥2). The 
cohort included 36 males and 25 females (male-to-female ratio,1.54: 1). The mean age was 10.6±3.2 years, with disease onset 
ranging from 3 to 17 years (mean, 8.8±3.7 years). Among identified triggers of initial onset, 14.8% were associated with upper 
respiratory tract infections, while 70.5% had no defined trigger. Upper respiratory tract infection (n=9) was also a key recurrent 
inducement. A family history of psoriasis was documented in 19.7% of patients. 93.4% of patients experienced different 
symptoms. Pruritus occurred in 48 patients, fever in 39, and skin pain in 19 (Table S1). Seasonal distribution showed the 
highest incidence in spring (33.7%), while approximately equal rates (22.1%) were observed in the other seasons.

Table 1 Clinical Characteristics of All Patients

Characteristics n=61

Male sex 37 (60.7)

Age, year 10.6±3.2

Age of GPP onset, year 8.8±3.7
Weight, kg 39.4±12.2

GPP category GPP without PV 35 (57.4)

GPP with PV 26 (42.6)
The initial site of pustules Whole body 37 (60.7)

Trunk 12 (19.6)

Limbs 7 (11.5)
Neck or armpit 4 (6.6)

Head 1 (1.6)

(Continued)
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Common comorbidities included hypoproteinemia (36.1%), anemia (19.7%), hyperlipidemia (8.2%), fatty liver 
(4.9%), and hyperuricemia (4.9%). Other uncommon types, including pyemia, atopic dermatitis, IgA nephropathy, and 
glomerulonephritis, had one case, respectively. Laboratory data showed elevated white blood cell (WBC) counts in 
62.3%, increased neutrophil counts in 68.9%, and elevated inflammatory markers (IL-6, TNF-α, high-sensitivity CRP) in 
more than 80% of patients. Elevated IgE, ESR, and D-dimer were observed in 48.0%, 48.6%, and 66.0% of patients, 
respectively. Additional abnormalities included high serum phosphorus (42.6%) and low creatine kinase (46.3%).

To elucidate the relationship between GPP and PV, we compared the characteristics of GPP patients with and without 
PV (Table S1). Compared with GPP with PV, GPP without PV group seemed to have a lower family history of psoriasis 

Table 1 (Continued). 

Characteristics n=61

Triggers of the first onset Upper respiratory tract infection 9 (14.8)

Chinese medicinal herb 3 (4.9)
Topical agents 2 (3.3)

Improper use of glucocorticoid 1 (1.6)

Vaccine 1 (1.6)
Dupilumab 1 (1.6)

Vinegar bath 1 (1.6)

No apparent triggers 43 (70.5)
Recurrent inducements Upper respiratory tract infection 9 (14.8)

Improper use of glucocorticoid 2 (3.3)

Overwork 1 (1.6)
Involvement of special sites Head and face 39 (63.9)

Nails 11 (18.0)

History of family psoriasis 12 (19.7)
Allergic history Antibiotics 5 (8.2)

Pollen 2 (3.3)

Dust mite 3 (4.9)
None 52 (85.2)

Comorbidities Hypoproteinemia 22 (36.1)
Anemia 12 (19.7)

Hyperlipidemia 5 (8.2)

Fatty liver 3 (4.9)
Hepatic insufficiency 3 (4.9)

Hyperuricemia 3 (4.9)

Others 4 (6.6)
Laboratory findings High WBC count 38 (62.3)

High neutrophil count 42 (68.9)

High IL-6a 41 (82.0)
High TNF-αb 33 (89.2)

Elevated high-sensitivity CRPc 27 (87.1)

High IgEa 24 (48.0)
High ESRd 17 (48.6)

High d-dimere 35 (66.0)

Low serum calcium 10 (16.4)
High serum phosphorus 26 (42.6)

Low CKf 26 (46.3)

High LDHf 12 (22.2)

Notes: Data are presented as mean±SD or n (%). a,b,c,d,e,fData are available in 50,37,31,35,53,54 
cases, respectively. 
Abbreviations: GPP, generalized pustular psoriasis; PV, psoriasis; WBC, white blood cell; 
CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; CK, creatine kinase; LDH, 
lactate dehydrogenase.
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and a higher proportion of concomitant symptoms (including skin pain and arthralgia), but there was no statistical 
difference. No significant differences were found in other aspects, including GPPGA scores at baseline, treatment 
outcomes (P>0.05).

Clinical Effectiveness and Safety of Different treatments in All Patients
At discharge, the biologics group (n=14) achieved a 100% effectiveness rate, including application of secukinumab (9 cases), 
adalimumab (4 cases), and ustekinumab (1 case), with secukinumab achieving the highest pustule clearance rate (77.8%). The 
traditional drugs group yielded a 97.3% effectiveness rate, and 84.6% of patients achieved pustule clearance. Adverse events 
occurred in 8 patients, mainly labial mucosal dryness with acitretin (7 cases) and glucocorticoid-related obesity (1 case). No 
adverse events were reported with biologics.

Comparisons between the biologics and traditional drug groups showed no significant difference in baseline or post- 
treatment GPPGA and pustule subscores. However, hospitalization time (6.0 days vs 8.0 days, P=0.002) and pustule clearance 
time (3.0 days vs 7.0 days, P=0.013) were significantly shorter in the biologics group (Table 2, Figure S2A and B). The overall 
effectiveness rate did not differ significantly between the two groups during hospitalization (100% vs 97.3%, P>0.999).

Combination therapy, reserved for patients who did not significantly respond to initial traditional drugs within a few days, 
ultimately improved through biologics application. This group included secukinumab with glucocorticoids (2 cases), 
secukinumab with acitretin (1 case), and adalimumab with acitretin (1 case). All cases achieved GPPGA 0/1 at discharge.

GPP Recurrence During Follow-Up After Discharge
To assess recurrence, patients were divided into two groups based on post-discharge treatment, those continuing 
traditional drugs and those receiving or initiating biologics alone (biologics group). 34 patients had complete follow- 
up data on the flare situation (Table 3). In the traditional drugs group, the annual flare frequency decreased from 1.088 to 
0.223 flares/year, and per-patient flares declined from 1.0 to 0.3 flares per person-year. In the biologics group, annual 
flares declined from 1.576 to 0.147 flares/year, and from 1.0 to 0 flares per person-year. Compared with traditional 
therapies, the biologic therapy at post-discharge was associated with fewer annual flares (0 vs 0.3 per person-year, 
P=0.052) and lower recurrence rate (21.1% vs 60.0%, P=0.034).

Kaplan-Meier analysis (Figure 1) showed a higher and earlier recurrence rate in the traditional drugs group compared with 
the biologics group (P=0.042; RR, 3.112; 95% CI, 1.034–9.362). The median time to 50% recurrence in the traditional drugs 

Table 2 Comparison of Clinical Effectiveness of GPP with Treatments of 
Biologics Alone and Traditional Drugs

Biologics  
n=14

Traditional Drugs  
n=37

P value

Male sex 10 (71.4) 20 (54.1) 0.261

Age, year 11.3±3.3 10.9±3.0 0.667
Weight, kg 43.0±12.3 39.6±11.2 0.350

GPPGA score at baseline 3.0 (3.0, 3.0) 3.0 (3.0, 3.5) 0.859

GPPGA score after treatment 1.0 (1.0, 1.0) 1.0 (1.0, 1.0) 0.975
Pustule subscore at baseline 3.0 (2.8, 4.0) 3.0 (2.0, 4.0) 0.803

Pustule subscore after treatment 0 (0, 1.0) 0 (0, 0) 0.095

The hospitalization time, day 6.0 (3.8, 7.8) 8.0 (7.0, 12.0) 0.002
The pustule clearance time, day 3.0 (2.0, 6.3) 7.0 (5.0, 9.0) 0.013

Effective rate, % 100.0 97.3 >0.999
Pustule clearance rate, % 61.5 84.6 0.170

Adverse events 0 8 (21.6) 0.143

Labial mucosal dryness 0 7 (18.9) 0.195
Obesity 0 1 (2.7) >0.999

Note: Data are presented as mean±SD, median (IQR), or n (%). 
Abbreviation: GPPGA, Generalized Pustular Psoriasis Physician Global Assessment.
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group was 12 months; in the biologics group, the recurrence rate remained notably lower. Post-discharge GPPGA and pustule 
subscores (Figure 2A and B) showed that traditional drugs initially maintained improvement but eventually demonstrated 
rising scores after 8 weeks, while biologic therapy provided more sustained disease control until after week 24. Overall, the 
average GPPGA and pustule scores remained at a low level throughout a 96-week follow-up period.

Inflammation Biomarker Differences Between Pediatric GPP and Healthy Children
For providing the evidence in application of targeting treatment (biologics), Olink Proteomic in sera from 5 pediatric 
GPP and 4 healthy children showed 9 different proinflammatory protein expression, with 6 upregulation and 3 down
regulation (Figure 3A). IL-17A, IL-17C, and IL-6 significantly increased in GPP group compared with the healthy 
control group (Figure 3B–D). GO enrichment analysis revealed signaling receptor activator activity, receptor ligand 
activity, and cytokine activity (Figure 3E). KEGG showed IL-17 signaling pathway and cytokine-cytokine interaction 
(Figure 3F).

Table 3 The Status of GPP Flares During Follow-Up Pre- and Post-Discharge

Pre-Discharge 
(n=34)

Traditional Drugs 
Pre-Discharge  
(n=15)

Biologics  
Pre-Discharge  
(n=19)

Traditional Drugs 
Post-Discharge  
(n=15)

Biologics  
Post-Discharge  
(n=19)d

Flare times

Mean (SD) 3.8±5.5 2.5±1.4 4.9±7.2 0.8±0.8 0.3±0.6

Median (range) 2.0 (1.0–25.0) 2.0 (1.0–5.0) 2.0 (1.0–25.0) 1.0 (0.0–2.0) 0.0 (0.0–2.0)

Follow-up time, year

Mean (SD) 2.7±2.6 2.3±2.1 3.1±2.9 3.6±1.6 1.8±1.3

Median (range) 1.0 (1.0–10.0) 2.0 (1.0–9.0) 1.0 (1.0–10.0) 3.8 (0.8–7.0) 1.3 (0.5–5.8)

Over flare times/over follow-up time, flares/year 1.398 1.088 1.576 0.223 0.147

Average number of annual flares, per person-year

Mean (SD) 1.4±0.7 1.3±0.5 1.5±0.9 0.4±0.7 0.1±0.3

Median (range) 1.0 (0.4–3.5) 1.0 (0.4–2.5) 1.0 (0.5–3.5)a 0.3 (0–2.7) 0 (0–1.0)b

Recurrence ratec, % N N N 60.0 21.1

Notes: Comparison of mean annual flare times per patient between traditional drugs and biologics pre-discharge (aP=0.824) and post-discharge (bP=0.052). Comparison of 
recurrence rate at post-discharge between traditional drugs group and biologics group (cP=0.034). dBiologics group included patients who continued or started using 
biologics alone after discharge.

Figure 1 Kaplan-Meier survival analysis of the time to GPP recurrence after discharge between biologics and traditional drugs.
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Discussion
Due to its rarity, pediatric GPP remains insufficiently understood in terms of clinical characteristics and treatment 
options. This study retrospectively analyzed the clinical characteristics, laboratory findings, treatment responses, and 
long-term outcomes of 61 children with moderate-to-severe GPP, aiming to enhance understanding and improve clinical 
management of GPP in children.

Compared with previous studies, our pediatric cohort showed similarities in clinical characteristics alongside some 
novel observations. In our cohort, the male-to-female ratio was 1.54:1, with a mean age of 10.6±3.2 years and an onset 
age of 8.8±3.7 years. However, findings on certain clinical features varied across studies, possibly due to differences in 
sample inclusion.13–15 Triggers for initial onset and recurrent factors included upper respiratory tract infections, improper 
glucocorticoid use, vaccination, and overexertion, consistent with previous reports.13,16 19.7% of patients had a family 
history of psoriasis, which aligns with the findings of Xu et al (16.7%)11 but is lower than reported in other studies.13,15

GPP is frequently associated with systemic symptoms, including fever, chills, malaise, arthritis, nail changes, abnormal 
liver function, and laboratory abnormalities.7 In our study, nearly all inpatients presented with various symptoms, with pruritus 
and fever being the most common, underscoring the importance of managing pediatric moderate-to-severe GPP. 
Comorbidities, primarily hypoproteinemia, anemia, and hyperlipidemia, may result from increased metabolic demand and 
inflammatory response, as reflected in elevated inflammation-related laboratory markers (neutrophil counts, IL-6, TNF-α). 
Nearly half of the patients had elevated IgE, which was consistent with Wang et al’s report,16 confirming that IgE was a general 
indicator of the severity of systemic inflammation in GPP and PV.17 The increase in D-dimer and muscle enzyme 
abnormalities may be related to immune dysregulation associated with inflammation, attracting little attention. Multiple 
symptoms, comorbidities, and elevated indicators showed the status of systemic inflammation in GPP patients. Our findings 
indicate that there was no significant difference in clinical presentations between the GPP with PV and without PV, though 
GPP without PV had a lower proportion of family history of psoriasis, and a higher proportion of skin pain and arthralgia.

Traditional systemic therapies, including retinoids, glucocorticoids, and immunosuppressants, are commonly used in 
pediatric GPP, though they provide short-term effects and may cause organ-specific toxicities.18,19 Acitretin has shown 
effectiveness in treating GPP, especially in severe or drug-resistant cases. A retrospective study of acitretin monotherapy 
in children with pustular psoriasis showed that skin lesions began to resolve 5–7 days after treatment initiation, with 
complete clearance within 4–6 weeks.20 Mild adverse effects, such as dry skin, dry mouth, cheilitis, and pruritus, were 

Figure 2 GPP remission and recurrence were performed based on changes in the GPPGA scores from weeks 0 (discharge) to weeks 2, 4, 8, 12, 24, 48, 96. Changes in the 
mean GPPGA total score (A) and pustule subscore (B) for pediatric patients with GPP of 96-week follow-up after discharge. All data presented in this study are the mean 
±SEM of all participants. Biologics group, n=18, 16, 9 at week 24, 48, 96, respectively. Traditional drugs group, n=20, 19, 17 at week 24, 48, 96, respectively. 
Abbreviations: GPPPGA, Generalized Pustular Psoriasis Physician Global Assessment; SEM, Standard Error of the Mean.
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Figure 3 Olink Proteomic results between GPP inpatients and healthy controls. The different proinflammatory protein expression (A), relative expression of IL17A, IL-17C, 
IL-6 protein (B–D). The results of GO (E) and KEGG (F) enrichment analysis. *P<0.05, **P<0.01, ***P<0.001.
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observed in 80% (12/15) of patients; however, these side effects were generally transient. GPP recurred following 
acitretin discontinuation, although retreatment was still effective.20 Additionally, a study reported satisfactory clinical 
responses in 22 pediatric GPP patients treated with traditional therapies (16 on acitretin, 4 on acitretin combined with 
low-dose corticosteroids, and 2 on cyclosporine), with no severe complications or fatalities.16

However, with advancing understanding of the pathogenesis of GPP, treatment approaches are evolving. Biologic targeting 
key pathways is emerging as a new option for managing GPP,9,21 with some case studies confirming their high effectiveness 
and tolerability in pediatric cases. An Asia-Pacific consensus shows IL-17 inhibitors and TNF-α inhibitors are recommended 
for the management of pediatric GPP patients. In recent years, secukinumab, an IL-17 inhibitor, has been used in pediatric 
GPP.22,23 A systematic review reported that all 46 pediatric patients achieved a GPPASI90 after 12 weeks of secukinumab 
treatment, with approximately 96% attaining GPPASI100.24 Nine patients in our cohort received secukinumab treatment, 
achieving a 100% effectiveness rate during hospitalization. Adalimumab also showed a rapid response in pediatric GPP,25 

consistent with our results. Hospitalization and pustule clearance time were significantly shorter in biologic group than 
traditional drug group, proving faster response outcomes. In refractory cases where conventional therapies proved ineffective, 
combining biologics with traditional drugs can rapidly improve skin lesions and reduce systemic inflammation.26 For 
example, infliximab has been reported to provide immediate and sustained symptom relief in a child who failed methotrexate 
monotherapy.27 Two cases treated with secukinumab in combination with oral methotrexate or corticosteroids achieved rapid 
remission of fever and significant skin lesion improvement.28,29 Consistent with these reports, all four of our refractory GPP 
patients who received combined therapies demonstrated favorable outcomes. The most common adverse events associated 
with biologics include nasopharyngitis, upper respiratory tract infections, headache, and hypertension, all of which are 
generally mild and resolve within a short period.30,31 During follow-up, adverse events were observed only in the traditional 
drugs group, primarily associated with acitretin, such as dry skin and cheilitis. In contrast, no adverse events were reported in 
the biologics group, highlighting their safety in pediatric GPP management.

Further, we compared the effectiveness of biologics alone and traditional drugs in the treatment of pediatric GPP. At 
baseline, there were no significant differences between the two groups in terms of disease severity. While the effective rates 
and scores at discharge were similar between the two groups, the biologics group demonstrated significantly shorter 
hospitalization time and pustule clearance time compared with the traditional drugs group. Recurrence is a critical feature 
of GPP,32 and its management reflects the long-term effectiveness of treatment. Our analysis revealed that the average annual 
flare frequency per patient significantly decreased after discharge in both the biologics and traditional drugs groups compared 
with their pre-treatment levels, indicating effective control of recurrence. This finding suggests that pediatric GPP is relatively 
less stubborn, with a higher potential for long-term remission,25 and highlights the importance of standardized, systemic 
treatment in maintaining disease stability over time. However, the biologics group exhibited a lower average annual flare 
frequency and recurrence rate during post-discharge follow-up compared with the traditional drugs group, which was 
confirmed by survival analysis. Maintenance of response and prevention of flares is the key treatment goal in GPP 
patients.6 Over the 96-week follow-up period, GPP remained resolved in both groups, although differences became apparent 
in the eighth week after discharge. In the traditional drugs group, scores began to rebound at this time, suggesting a loss of 
therapy responses and the onset of relapses in some patients. In contrast, the biologics group showed continued improvement, 
with almost all patients achieving pustule clearance by the fourth week, maintaining remission until the 24th week, and only 
a few experiencing recurrence thereafter. Overall, biologics demonstrated superior long-term effectiveness and recurrence 
control throughout the long-term follow-up period.

Moreover, Olink proteomic analysis of serum samples showed IL-17A and IL-17C were the most significantly upregulated 
cytokines in GPP compared with healthy children. These findings indicate that biologics, primarily secukinumab, demonstrate 
faster responses compared with traditional drugs, effectively improving skin symptoms and controlling systemic inflammation 
while maintaining good tolerability. These results align with current research.22,23 In addition, we explored the impact of 
different treatments on GPP recurrence and further confirmed that biologics can effectively mitigate clinical relapse. In cases 
where non-biological therapies are ineffective or a rapid response is required, biologics may offer a compelling treatment 
option for pediatric GPP. Their advantages include convenient dosing schedules, minimal laboratory monitoring requirements, 
and targeted therapeutic effects that potentially reduce the risk of end-organ toxicity. In summary, our study conducted 
a comprehensive comparison between biologic agents and traditional drugs for pediatric GPP, elucidating differences in their 
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clinical efficacy—encompassing both acute flare management and long-term remission maintenance—as well as in their 
adverse events. Notably, such detailed comparative findings were lacking in prior research focused on pediatric GPP.

Particularly, at present, spesolimab is advocated as the first-line treatment and received expanded approval in China for 
acute flare of adult GPP and reducing the occurrence of GPP flares in adults and adolescents, as it is the only biologic with 
robust evidence of its effectiveness and safety.6 However, the clinical application of these advanced therapies, particularly 
spesolimab, faces significant real-world barriers that extend beyond efficacy. The foremost challenge is the profound 
economic burden and limited insurance coverage, especially in resource-limited regions like Northwest China we are located, 
which creates stark disparities in access. Furthermore, diagnostic delays due to the disease’s rarity and regulatory hurdles 
associated with off-label use in younger children often postpone critical time-sensitive intervention. The infrastructure 
required for facility-based intravenous administration is also an obstacle. Addressing these challenges necessitates a multi- 
stakeholder effort involving policymakers, insurers, and healthcare systems to develop innovative access schemes and clinical 
pathways that ensure equitable delivery of care.

Beyond our findings, several actionable research gaps merit prioritization. First, establishing international prospective 
registries is imperative to pool longitudinal data on biologics’ long-term safety and efficacy in children, overcoming current 
sample size limitations. Second, future studies must identify predictive biomarkers of treatment response to guide personalized 
therapy, moving beyond a one-size-fits-all approach. Third, while logistically complex, head-to-head comparative trials between 
different biologics and conventional therapies are essential to establish a definitive standard of care. Finally, research should 
explore the pharmacogenomic drivers of pediatric GPP, which may differ from adults, to uncover novel therapeutic targets. This 
structured roadmap is crucial to translating current evidence into tangible clinical advancements for this vulnerable population.

Limitations
This study was a single-center retrospective investigation, which inherently lacks the generalizability of multi-center data 
and the robustness of a prospective design. Second, the patients enrolled were those with moderate-to-severe pediatric 
GPP, so our findings cannot be extrapolated to the entire pediatric GPP population. Furthermore, due to the limited 
clinical application of spesolimab in pediatric GPP across China, our current research is constrained by the absence of 
relevant data on this specific population.

Conclusion
This study reports the clinical characteristics, treatment outcomes, and follow-up data on flares of 61 pediatric inpatients 
with moderate-to-severe GPP. Most patients present concomitant symptoms, including pruritus, fever, and skin pain. 
Over 80% of the patients exhibited elevated levels of inflammatory markers (including IL-6 and TNF-α), which reflects 
systemic involvement in the disease process. Compared with traditional drug therapy for pediatric GPP, biologics offer 
faster symptom relief in terms of reducing hospitalization time and pustule clearance time and show greater advantages in 
safety. For patients with a high frequency of flares or a tendency toward recurrence, biologics appear to be a more 
suitable option for controlling recurrence and maintaining disease remission compared with traditional medications. Our 
study compared the effectiveness and long-term remission between biologic agents and traditional drugs, and our findings 
based on real-world data contribute to a better understanding of the clinical features of pediatric GPP and provide 
insights into optimizing future treatment strategies. Future research should include larger, multi-center studies to validate 
these findings and further elucidate optimal treatment approaches for pediatric GPP.

Abbreviations
GPP, generalized pustular psoriasis; PV, psoriasis vulgaris; PP, pustular psoriasis; GPPGA, General Psoriasis Physician 
Assessment of Generalized Pustular Psoriasis; SD, standard deviation; IQR, interquartile range; WBC, white blood cell; 
CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; CK, creatine kinase; LDH, lactate dehydrogenase.
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