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Abstract

Background Over the past few decades, advances in medical research and diagnostic

tools have shed light on some aspects of pyoderma gangrenosum (PG). Nevertheless, the

multifactorial etiology, pathogenesis, and optimal management strategies for PG need to

be further investigated.To address these knowledge gaps and contribute to a better

understanding of this complex dermatological disorder, we collected epidemiological,

clinical, and therapeutic aspects of a case series of PG patients occurring in our

department over the past 10 years.

Methods We performed a single-centered, retrospective, observational study analyzing all

cases with a diagnosis of PG observed at the Dermatology clinic of the Fondazione

Policlinico A. Gemelli IRCCS Catholic University from January 1, 2013, to January 1, 2023.

For each case, we retrieved demographic data, the presence of other skin and systemic

conditions, and the histopathological and clinical characteristics of PG, such as clinical

variant, number of lesions, disease localization, previous therapy, response to treatment,

and occurrence of relapse.

Results We included 35 patients, 22 females and 13 males with a mean

age of 40.0 years. Twenty patients (57.1%) had multiple localizations of disease, and the

most commonly involved site was the lower limbs (85.7%). The lesions were mainly

associated with inflammatory bowel diseases (51.4%) and hidradenitis suppurativa

(37.1%). Clinical resolution with complete re-epithelialization was achieved in 25 patients

(71.4%) with an average time of 20.8 months. On average, patients who underwent

therapy with biological drugs had better outcomes.

Conclusions PG is a severe, rare, and pleomorphic disease associated with a broad

spectrum of conditions. Corticosteroids remain the primary first-line approach for severe

forms, but using biological immunosuppressants is promising.
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Introduction

Pyoderma gangrenosum (PG) is a rare neutrophilic dermatosis,

in its ulcerative variant, characterized by rapidly developing,

painful, and irregularly shaped skin ulcers (single or multiple)

with undermined violaceous borders.1 PG lesions are typically

located on the lower extremities but can also affect the trunk,

head, neck, and even mucosal surfaces.2 The incidence is esti-

mated to be around 10 cases per 1 million people annually, with

a slightly higher prevalence in females and a typical onset

between the third and sixth decade.3

Up to 70% of PG cases are associated with other conditions,

primarily systemic immune-mediated diseases such as chronic

inflammatory bowel diseases (IBD), connective tissue disorders,

and arthritis. Additionally, neoplasms, especially hematological

malignancies, have been associated with PG.4,5 Moreover, PG

contributes to defining neutrophilic syndromic conditions, such

asPAPA (pyogenic arthritis, PG, and acne), SAPHO (synovitis,

acne, pustulosis, hyperostosis, and osteitis), PASH (PG, acne,

and hidradenitis suppurativa [HS]), and PsAPASH syndrome.6–9

PG exhibits a histological pattern of neutrophilic infiltration with-

out any discernible signs of infection or vasculitis. The genesis

of this neutrophilic infiltration remains obscure; however, various

evidence, along with a better understanding of syndromic forms,

suggest a complex autoinflammatory mechanism involving the

dysregulation of innate and adaptive immunity.10–12

Over the past few decades, advances in medical research

and diagnostic tools have shed light on multiple aspects of PG.

Nevertheless, the multifactorial etiology, pathogenesis, and opti-

mal management strategies for PG need to be further

investigated.13,14 To address these knowledge gaps and con-

tribute to a better understanding of this complex dermatological

disorder, we collected epidemiological, clinical, and therapeutic

aspects of a case series of PG patients occurring in our depart-

ment over the past 10 years.

Materials and methods

We performed a single-centered retrospective observational

study analyzing all cases with the diagnosis of PG observed at

the Dermatology clinic of the Fondazione Policlinico A. Gemelli

IRCCS Catholic University from January 1, 2013, to January 1,

2023. We included patients with a score ≥10 according to the

PARACELSUS criteria15 for diagnosing PG (Table 1). For each

case, we retrieved clinical and demographic data, including age,

gender, age at PG onset, presence of other skin and systemic

conditions (comorbidities), and related therapies. Additionally, we

collected data on the histopathological and clinical characteristics

of PG, such as the clinical variant (ulcerative, vegetative,

pustular, peristomal, bullous form), number of lesions, disease

localization, previous therapy, response to treatment, and

occurrence of relapse. Only cases with complete, available data

were considered suitable for inclusion in the study.

For the analysis of continuous variables, we used mean or

median, standard deviation, or interquartile range (IQR),

depending on the statistical analyses performed. A dedicated

electronic database was created to collect data on the clinical

and demographic characteristics of patients who were

undergoing treatment.

Institutional review board approval was not required for this

study because the procedures did not deviate from routine

clinical practice. All patients signed a hospital-based informed

consent. The study was performed following the principles of

the Declaration of Helsinki.

Results

Our study included 35 patients, 22 (62.2) females and 13

(37.8%) males, with a median age of 41.0 years (IQR = 20.5).

The mean age at PG diagnosis was 40.0 years (SD: 14.2)

(Table 2).

Twenty patients (57.1%) had multiple localizations of disease,

most commonly involving the lower limbs (30 patients, 85.7%);

among these patients, exclusive involvement of the lower limbs

was observed in 27 cases (77.1%). Other anatomic locations

included the trunk (5 cases, 14.3%), the face (2 cases, 5.7%),

Table 1 PARACELSUS score for the diagnosis of pyoderma

gangrenosum

Three major criteria

(3 points)

1 Rapidly progressing disease

2 Assessment of relevant differential

diagnoses

3 Reddish-violaceous wound border

Four minor criteria

(2 points)

1 Amelioration by immunosuppres-

sant drugs

2 Irregular shape of ulceration

3 Extreme pain >4/10 on a visual

analog scale

4 Localization of lesion at the site of

the trauma

Three additional criteria

(1 point)

1 Suppurative inflammation in

histopathology

2 Undermined wound borders

3 Association with systemic disease

A cumulative score of 10 points or more has been validated as a

strong predictor of PG.14
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the upper limbs (2 patients, 5.7%), and the breast region (1

case, 2.3%).

As for clinical variants of PG, 27 (77.1%) had an ulcerative

form, 5 (14.2%) had a vegetative subtype, 2 (5.7%) had a pus-

tular subtype, and 1 (2.7%) had a peristomal variant.

Thirty-two patients (91.4%) had a condition commonly associ-

ated with PG, while in only 3 cases (8.6%), PG was considered

to be idiopathic. The most frequently associated conditions were

IBD, found in 18 out of 35 patients (51.4%). Among these, 10

patients (28.5% of the total sample) had Crohn’s disease (CD),

and 8 (22.9% of the full sample) had ulcerative colitis (UC).

Four patients with IBD (22%) had a previous history of extra-

intestinal joint manifestations. One patient with CD-like IBD had

an associated X-linked inhibitor of apoptosis-deficient (XIAP)

syndrome (Figure 1).

Moreover, in the clinical history of a 24-year-old patient, PG

was part of a broader cluster of multiple immune-mediated dis-

orders, including UC, bullous pemphigoid, primary sclerosing

cholangitis, and autoimmune hepatitis (Figure 2). HS was pre-

sent in 13 patients (37.1%). Three patients had both IBD and

HS. In one patient, HS was part of a SAPHO syndrome. In

three cases (8.6%), PG was associated with previous trauma or

surgical wounds. These included two cases of PG in the mam-

mary region following total mastectomy after breast cancer (one

of them developed after subsequent trauma in the same area)

(Figure 3) and one case that developed after a facial injury in a

car accident. In one patient with CD, a peristomal variant of PG

was observed. In another case, PG was associated with non-

Hodgkin lymphoma. The mean time interval between the diag-

nosis of the associated condition and the onset of PG was

7.4 years (SD: 6.5). Notably, in one patient (with concomitant

CD), PG preceded the onset of aplastic anemia by a few

months.

Moreover, 11 patients (31.4%) had concurrent skin comorbid-

ities (genital condyloma, folliculitis, fungal intertrigo, psoriasis,

bullous pemphigoid), and 12 (34.3%) had other various sys-

temic comorbidities (thyroid nodules, hypertension, diabetes

mellitus, scoliosis, polycystic ovary syndrome, kidney stones).

Two patients had a history of erythema nodosum (EN), which in

one case was an extra-intestinal manifestation of the underlying

CD. In contrast, in the other case, it was associated with HS.

Regarding treatment, topical therapies were administered in

all patients, with the majority receiving topical corticosteroids;

in six patients (17.1%), they were used as monotherapy, while

in the remaining patients, topical therapy was combined with

systemic drugs. Topical tacrolimus was also used, with benefit,

in 8 (22.9%) patients, associated with topic corticosteroids (two

patients) or with other systemic drugs (6 patients). Systemic

therapies with classical immunosuppressants were required in

17 (48.6%) patients. Among these, 13 (37.1%) received sys-

temic corticosteroids, one patient (2.3%) received methotrexate,

and two patients (5.7%) received cyclosporine. One patient was

treated with systemic corticosteroids and cyclosporine concomi-

tantly. Twenty patients (57.1%) underwent biologic drugs during

the clinical course of the disease alone (in 12 patients) or in

association with other systemic drugs. It is important to note

that many of these patients had complex medical histories with

numerous comorbidities, many of which required immunosup-

pressive therapies and/or biologic drugs. At the time of diagno-

sis of PG, 19 patients were already on treatment with

immunosuppressants for the underlying condition, and changes

in drugs or dosages were adopted to manage PG. In detail, 12

patients received adalimumab, 6 received infliximab, and 2

received ustekinumab, while golimumab and secukinumab were

used in one patient each. The therapeutic approaches, with

remission and relapse rates, can be found in Table 3.

The mean follow-up was 44.3 months. At the time of the study,

clinical resolution with complete skin re-epithelialization was

Table 2 Demographic and clinical characteristics of patients

Age at diagnosis (years), mean (SD) 40.0 (14.2)

Gender, n (%)

F 22 (62.8)

M 13 (37.1)

Number of lesions, n (%)

Single 15 (42.9)

Multiple 20 (57.1)

Variant, n (%)

Ulcerative 26 (74.3)

Vegetative 5 (14.2)

Pustular 2 (5.7)

Peristomal 1 (2.7)

Associated disorders n (%)

CD 10 (28.6)

UC 8 (22.9)

HS 13 (34.3)

Trauma 3 (8.5)

Non-Hodgkin’s lymphoma 1 (2.8)

None 3 (8.6)

Time interval between diagnosis of associated disorder and

onset of PG and PG (years), mean (SD)

7.4 (6.5)

CD, Crohn’s disease; F, female; HS, hidradenitis suppurativa; M,

male; UC, ulcerative colitis.

Figure 1 Peristomal PG in a 36-year-old patient affected by XLP2
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achieved in 25 patients (71.4%) within a variable range of 4 to 90

months since the onset of PG, with an average time of 20.8

months (SD: 23.0) and a median of 12.2 months (IQR = 13.2). A

recurrence of PG was observed in six patients (17.1%).

On average, patients who underwent therapy with biological

drugs had better outcomes, with complete re-epithelialization

observed in 18 out of 22 patients. Specifically, infliximab was

the drug associated with more rapid improvements, inducing

clinical remission, on average, within 5.3 months of therapy.

The proportion of complete clinical remission was lower in

patients with the vegetative subtype: only one out of five had

achieved complete remission at the time of the study. During

the considered period, 1 patient with lymphoma out of the 35

recruited died due to complications related to the neoplasm.

Discussion

Our study confirms that PG is a complex condition character-

ized by comprehensive clinical heterogeneity and significant

therapeutic challenges. In our setting, we observed a female-to-

male ratio of approximately 2:1, confirming the higher preva-

lence of PG in females. Similar ratios can be found in various

other case series and meta-analyses that consistently describe

a gender difference in this condition16 and other neutrophilic

dermatoses (Table 3). Moreover, according to recent studies, in

patients with IBD, the female gender appears to be a predictive

factor for the development of extra-intestinal manifestations

such as EN and, specifically, PG.17,18 Although there is vast

evidence of a proinflammatory environment in the skin of female

patients, much remains to be understood about the mecha-

nisms underlying the more significant tendency toward dysregu-

lation of innate and adaptive immunity in the female gender.

This is likely the result of a complex interplay of factors, includ-

ing chromosomal makeup, epigenetic expression, hormonal fac-

tors, and environmental influences.19,20

Regarding the localization of PG, the results of our study

showed that the most frequent site is the lower limbs, affected

in 85.7% of cases in our series. This finding aligns with one pre-

vious multicenter study involving 103 patients with PG, which

found that the lower limbs were affected in 78.0% of cases.21

As observed by Riyaz et al.,22 atypical localizations (other than

the lower limbs) may be a risk factor for multiple ulcers. This is

in line with the data from our study, as 7 out of 8 patients

(87.5%) with atypical presentations exhibited multiple ulcera-

tions. In comparison, the same was true for only 13 out of 27

patients (48.1%) with localization of the lesions on the lower

Figure 2 PG of the left arm (a) and the right thigh (b) in a 24-year-old patient with concomitant suppurative folliculitis (c,d). He also had a

complex history of multiple concomitant autoimmune and immunomediated conditions, including UC complicated by primary sclerosing

cholangitis (PSC) and spondyloarthritis, as well as a previous history of bullous pemphigoid and autoimmune hepatitis
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limbs. In our study, the ulcerative form was the most frequent

variant of PG. No patient had the bullous variant of PG, proba-

bly due to the rarity of this presentation and its close associa-

tion with hematological disorders (under-represented in our

population). The peristomal variant was present in one case

(2.7%), thus emphasizing the rarity of this condition (represent-

ing less than 14% of all PG cases associated with IBD22).

We found that 91.4% of patients had a comorbidity classically

associated with PG. This prevalence is higher than that found in

similar studies, where association rates have been reported to

vary from 19 to 86%16 (Table 4). However, this discrepancy is

likely attributable to our institution’s specific setting, a tertiary

referral center for IBD therapy. Nevertheless, our study further

highlights the close relationship between PG and IBD, which

was a concomitant disease in 51.4% of patients, supporting the

hypothesis that PG can be considered an extra-intestinal mani-

festation of IBD. In this regard, the presence of a patient with

PG and CD in our study who reported a previous episode of EN

anecdotally sustains the hypothesis that prior cutaneous extra-

intestinal manifestations of IBD may be a risk factor for the

development of additional cutaneous manifestations.17

Confirming their effectiveness in inducing clinical remission,

our study supports the use of systemic corticosteroids as the

primary first-line approach for severe forms of PG; nevertheless,

our findings add further evidence to the existing literature sup-

porting the potential benefit of anti-TNF medications in the man-

agement of PG. Infliximab showed favorable outcomes in our

study, with clinical benefit observed in all six patients who

received it. This finding is consistent with other studies in the lit-

erature, particularly with the only randomized clinical trial con-

ducted on this condition23 in which infliximab at a dose of

5 mg/kg demonstrated clinical benefit compared to placebo.

Additional studies, including a survey with six patients24 and a

study with 13 patients,25 as well as various case reports,

Figure 3 Recalcitrant postoperative and pathergy-related PG in a

49-year-old patient. In panel a, PG emerged at the site of a prior left

total mastectomy, due to breast carcinoma. Four years after sur-

gery, and a few weeks after a major accidental trauma in the same

region, the patient developed multiple ulcerations at the surgical site

which resolved after treatment with infliximab. Three years later, PG

recurred, with localization on the other breast (panel b). After sev-

eral treatment failures, clinical remission was obtained with secuki-

numab treatment

Table 3 Description of therapeutic approaches, with remission rates, mean time between the commencement of therapy to

the achievement of full cutaneous re-epithelialization

Therapy

Treated

patients (n)

Patients achieving

remission, n (%)

Mean time to

achieve remission

(months) Recurrence

Topical clobetasol (0.05% ointment) 4 2a (50) 15.6 0

Topical tacrolimus 0.1% 2 0 12 2

Systemic corticosteroids 9 4 (44.4) 10.25 0

Cyclosporine 2 1 (50) 6 0

Cyclosporine + systemic Corticosteroids 1 0 – 0

Golimumab (100 mg every 4 weeks) 1 1 (100) 12 0

Infliximab (5 mg/kg every 2 weeks) 6 6 (100) 5.3 1

Ustekinumab (45 mg every 12 weeks) 2 2 (100) 11 1

Adalimumab (80 mg every 2 weeks) 7 5 (71) 8.4 1

Adalimumab (80 mg every 2 weeks) + systemic corticosteroids 4 3 (75) 14.3 0

Adalimumab (80 mg every 2 weeks) + methotrexate 1 0 – 0

Risankizumab (150 mg every 12 weeks) 1 1 (100) 6 0

aOne patient died of concomitant non-Hodgkin lymphoma.
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suggest the effectiveness of this drug in PG, especially as a

therapy for forms associated with IBD (given the proven efficacy

of infliximab in Crohn’s disease and UC) and as a second-line

treatment for refractory forms.26

The relatively small sample size represents the main limita-

tion of this study due to the rarity and clinical-diagnostic chal-

lenges of PG. The potential selection bias due to the clinical

setting is also worth noting: many patients were referred from

other departments, leading to an overrepresentation of complex

medical histories and specific pathological associations (such

as IBD). Furthermore, difficulties in standardizing the patients’

clinical course should be highlighted because of the complexity

of their medical histories, the concomitance of numerous comor-

bidities and related therapies, and the absence of objective dis-

ease assessment scales for PG.

In conclusion, PG remains a rare and pleomorphic condition.

Considerable progress has been made in recent decades in

understanding the underlying molecular mechanisms and poten-

tial therapeutic approaches. However, our knowledge remains

limited and burdened by significant gaps. The data collected at

our department confirm that PG is a difficult-to-treat disease with

a tendency for a chronic-recurrent course, closely associated with

a variety of immune-mediated and hematological disorders.
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