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Introduction
Pyoderma gangrenosum (PG) is a neutrophilic dermatosis 
characterised, in the classic ulcerative form, by painful and 
rapidly evolving ulceration, typically with a violaceous, 
undermined border. PG ulcers may reach a large size and 
the ulcer base may exhibit a purulent exudate, necrosis, and 
granulation tissue. Classic PG ulcers may be single or multiple 
and affect any body site, particularly the lower limbs, and 
characteristically heal with atrophic, cribriform scarring. Less 
common variants include parastomal, pustular, bullous, and 
superficial granulomatous PG. PG is rare with an incidence 
of 3 to 10 per million per year and may be associated with 

systemic conditions, such as inflammatory bowel disease 
(IBD), rheumatoid arthritis, and haematological disorders.1,2

The pathogenesis of PG is complex and incompletely 
understood and this has hindered the development of specific 
treatment for the condition.  Furthermore, the available 
evidence base for PG management is mostly anecdotal 
and thus subject to publication bias. There are only a few 
randomised trials comparing therapeutic options for PG 
and no standardised protocol to guide treatment.3 A general 
principle is that mild disease may be treated with topical or 
intralesional interventions alone, whereas more severe disease 
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Abstract
Systemic immunosuppressants are the mainstay of treatment for pyoderma gangrenosum (PG), but they generally have 
significant side effects which may be avoided by limiting treatment to topical therapy. This review aimed to assess the efficacy 
and safety of topical treatments for PG.
An extensive literature search identified nineteen suitable publications for analysis, including two open cohort studies, five 
case series and twelve single case reports. The quality of evidence in the publications was graded and data relating to topical 
PG treatment was extracted. The lack of randomised clinical trials investigating topical monotherapy for PG means that 
robust statistical analysis was not possible.
The greatest weight of the current evidence for topical therapy favours either corticosteroids or calcineurin inhibitors. 
According to our review, both these options appear well tolerated with a few side effects and may have similar efficacy in 
speeding up the resolution of PG ulcers. Topical therapy could be considered for use in combination with systemic treatment. 
There may also be a role for isolated topical monotherapy in selected patients with PG, especially those with early or mild 
disease and those with idiopathic PG. However further research is needed to confirm this and establish optimal treatment 
approaches for this condition.
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usually requires either systemic treatment or combined topical 
and systemic therapy.4 Management of PG in an individual 
case will also depend on patient comorbidities, associated 
diseases, and the site and extent of the lesions.5 To our 
knowledge, there are two comprehensive literature reviews 
focusing on topical treatment in PG.6,7 The lack of robust 
evidence for particular treatments and how they should be 
used for varying severity of PG makes informed decisions for 
clinicians and patients alike challenging and a large degree 
of clinical discretion and expertise may be required to decide 
the best management in an individual patient.

The mainstay of systemic treatment for PG is via 
immunosuppression and the commonly used agents are 
corticosteroids, ciclosporin, mycophenolate mofetil, 
azathioprine, intravenous immunoglobulin and, increasingly, 
biologic therapy, primarily anti-tumour necrosis factor (TNF) 
agents such as infliximab, adalimumab, and etanercept. The 
latter may be especially useful in patients with concomitant 
IBD. All these systemic options have potential severe side 
effects which could be largely avoided by limiting the 
treatment to topical therapy. The primary objectives of this 
review were to assess the efficacy, safety, and evidence 
supporting the use of topical treatments for PG.

Materials and Methods
A thorough online search was conducted for English language 
publications using PubMed, MEDLINE, and EMBASE. 
The search string was pyoderma gangrenosum and local 
or pyoderma gangrenosum and topical. The dates included 
were from inception until October 2022. Publications not 
relating to PG or not specific to topical treatment for PG 
were excluded. References of the retrieved articles were 
searched for additional publications relevant to the review 
not identified in the initial search. Given the relative rarity 
of PG, the inclusion criteria for publications were expanded 
beyond randomised controlled trials and meta-analyses to 
also include relevant case reports and case series. Figure 1 
describes the methodology used in this review.

The quality of evidence was assessed using the GRADE 
methodology.8 The domains involved in the GRADE 
assessment included risk of bias, imprecision, inconsistency, 
indirectness, and publication bias. The outcomes following 
the GRADE assessment were also included [Table 1]. 
Nineteen publications formed the active pool from which 
data was extracted and entered into a spreadsheet with 
the following column headings: title, year of publication, 
authors, type of study, demographics, biopsy confirmation 
of diagnosis, treatment intervention, duration of follow-up, 
results, and level of evidence.

Results
The records included two cohort studies (n = 88), five case 
series (n = 23), and twelve individual case reports (n = 12). 
The total number of participants included in the literature 
review was thus 123. The gender and age range were not 

specified in every publication, but of the data available, the 
demographics included: 76 women and 27 men with a mean 
age of 52.1 years. Biopsy results were mentioned in seven 
(58%) of the patients in the case reports and in ten (43%) of 
the total patients in the case series.

In the larger cohort study, 41 patients (64%) were found to 
have an underlying condition associated with PG.9 In the 
second cohort study, all patients were classified as having 
peristomal PG which is typically associated with IBD, but the 
precise conditions were not delineated.10 Of the remaining 
reports included in the review, an underlying condition 
was described in ten participants (29%), eight cases were 
termed idiopathic (23%) and the remainder were unspecified. 
Therefore, of all participants included in the review, 51–75 
(41–61%) had an identified underlying condition. A summary 
of all the included publications is shown in Table 1.9-11,14-15,17-30

Discussion
There are no randomised controlled trials related to topical 
treatments for PG. This is not surprising as the severity and 
morbidity of the condition would make a placebo arm in 
any such trial difficult to rationalise. Our review involved 
twelve case reports, five case series, and two small cohort 
studies, and in most of the cases topical treatment was with 
either corticosteroids or calcineurin inhibitors. The most 
frequently used agent in each class was clobetasol propionate 
and tacrolimus, respectively. Table 1 shows that the overall 
quality of evidence was low to very low when assessed 

Figure 1: Flowchart of review methodology.
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via GRADE criteria. This is not unexpected, given the low 
incidence of PG and therefore a relative reliance on case 
reports and expert opinion pieces in the literature. The lack of 
high-quality randomised data means that in-depth statistical 
analysis is not possible. Nevertheless, broad comparisons 
can still be made about the efficacy and safety of the more 
frequently observed topical therapies.

Table 2 shows that the percentage of patients achieving 
complete healing is comparable between the corticosteroid 
group (42.6%) and the calcineurin inhibitor group (67.5%). 
However, a theme common to the included publications is 
that the parameters of complete healing are not well defined. 
Variously used metrics in the literature included ulcer size, 
severity, and subjective clinician and patient satisfaction 
but precise measurements of the ulcer size and shape were 
rarely reported. The larger cohort study included in the 
review presented measurements in the form of median ulcer 
area and global disease severity presented both via clinician-
assessed reduction in erythema and patient quality of life 
scores (Dermatology Life Quality Index, DLQI, and the 
EuroQol index, EQ-5D-5L).9 Standardised reporting such as 
this is likely to yield more meaningful results and a similar 
framework should be considered in future studies.

The mean healing time in the calcineurin inhibitor group 
(79.1 days) was less than in the corticosteroid group (118.4 
days).

The results from Thomas et al. showed a picture similar to this 
review, in terms of treatment success for topical clobetasol 
(42.6%) and tacrolimus (50%).9 However, the design of 
the study did not allow for direct statistical comparisons 
between the two topical treatments. Treatment arms were not 
randomised and there were no strictly stipulated inclusion 
and exclusion criteria. The study was also hindered by 
comparatively small sample sizes, but a finding that slightly 
less than half of the participants (43.8%) progressed to 
ulcer healing with topical therapy alone is encouraging. The 
authors also suggested that the size of the ulcer at the time of 
treatment onset is an important predictor of overall healing 
time. This is a claim unique to this study and one which 
warrants further investigation.

In the other cohort study, systemic treatments were introduced 
when topical treatment failed or the initial presentation of 
PG was considered too severe for topical treatment alone.10 
The systemic treatments included prednisolone 0.5–1mg/
kg and ciclosporin 3.5mg/kg, but it was not reported how 
many participants received either treatment. The majority of 
synthesised data for both the corticosteroid and calcineurin 
inhibitor groups analysed in this review is taken from the two 
aforementioned cohort studies.

The case series from Marzano et al. reported tacrolimus 
monotherapy in five patients with newly diagnosed PG.11 A 
weakness of the series was that although the cases are listed 
as having ulcerative PG, there was no clarification of the 
biopsy status. The dose of tacrolimus was also not mentioned. 
Two points worth noting from the series are that PG was 
considered to be idiopathic and ulceration was less than 1 
month old when topical therapy was started, in all patients. 
The inference is that idiopathic and early PG may be more 
amenable to local therapy than systemic and longstanding 
PG. The mechanism by which this could be the case, aside 
from the fact that early PG has had less time to evolve and 
become more severe, is unclear and warrants further study.

The relative efficacy of topical treatments for the different 
subtypes of PG is not easy to assess from the data available 
across the review as subtypes were rarely identified in the 
reports. Similarly, the presence or absence of underlying 
conditions associated with PG was not uniformly mentioned 
and so the relative efficacy of topical treatments in treating 
co-morbid versus idiopathic PG cannot be measured. 
However, in the patients described as having idiopathic PG 
(n = 8), there was improvement seen in all cases on initiation 
of topical therapy (tacrolimus n = 5, phenytoin n = 3). The 
delineation between co-morbid and idiopathic PG may thus 
be useful in predicting which patients might fare better with 
topical therapy. On the other hand, a confounding factor is 
that patients with underlying conditions who develop PG 
may already be taking systemic immunosuppression and so 
the effect of adding topical therapy may be hard to isolate. 
A trend in the literature towards using topical treatment for 
peristomal and less extensive disease may suggest increased 
utility in these subsets of PG patients.9,10,11

In the publications utilising topical corticosteroids, no specific 
steroid adverse effects were mentioned. One explanation 
could be that local corticosteroid side effects (e.g. atrophy, 
purpura, and ulceration) may be less evident in skin already 
ulcerated due to PG. Topical corticosteroids have been shown 
to be well tolerated and safe overall, but as with topical 
calcineurin inhibitors, systemic absorption of corticosteroids 
is increased in diseased skin.12 As such, clinicians should 
be alert to potential systemic effects when treating PG with 
prolonged courses of highly potent steroids, particularly if 
applied under occlusion which could increase absorption.

The primary indication for topical tacrolimus is atopic 
dermatitis in which the commonest adverse effect is transient 

Table 2: Number of patients with complete healing and mean healing 
time in the corticosteroid and calcineurin inhibitor groups

Corticosteroids (n = 61) Calcineurin inhibitors 
(n = 37)

Agents used Clobetasol propionate, 
n = 61

Tacrolimus, n = 37; 
pimecrolimus, n = 2

Number of 
patients with 
complete 
healing

n = 26 (42.6%) n = 25 (67.5%)

Mean 
healing time

118.4 days (SD 37.1) 79.1 days (SD 56.0)

SD: Standard deviation
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local irritation and burning.13 In our review, a transient 
burning sensation was similarly the only tacrolimus side 
effect reported. The most serious consequence of tacrolimus 
toxicity is acute kidney injury; however, systemic side effects 
are known to be very rare when topical tacrolimus is applied 
to intact skin, as systemic absorption is low.14 In one patient in 
our review, topical tacrolimus 0.1% had to be reduced to 0.03% 
after 7 days as tacrolimus level was high and creatinine levels 
increased.14 However, as the patient was also on ciclosporin, 
it cannot be said whether it was the tacrolimus, ciclosporin, 
or a combination of both that precipitated nephrotoxicity and, 
reassuringly, creatinine returned to baseline levels after a dose 
reduction in both treatments. Nevertheless, it would appear 
prudent to advise monitoring of tacrolimus and creatinine 
levels during prolonged treatment in patients with PG.

There were no major safety concerns with any of the reported 
topical treatments and in no case was treatment withdrawn 
due to adverse events. Topical corticosteroids and calcineurin 
inhibitors can be considered to be a generally safe and 
well-tolerated component in the clinician’s arsenal for the 
treatment of PG.

Limitations
The main limitation of our review is the limited availability 
of high-quality evidence in the literature. In fact, all the 
included publications were deemed to be of either very low 
or low quality when assessed by the GRADE criteria and the 
only two available cohort studies were relatively small, open-
label, without randomisation, and relatively old. The review 
is further limited by the fact that most of the studies have not 
described topical therapy in isolation. The larger cohort study 
aimed to compare topical monotherapy with either clobetasol 
or tacrolimus; however, even amongst the topical clobetasol 
group (n = 47), five patients were receiving systemic 
immunosuppression for other conditions (azathioprine (n = 
2), tetracyclines (n = 2) and anti-TNF (n = 1)).

Furthermore, around half of the cases (n = 16) in the 
calcineurin inhibitor group (n = 37) came from case reports or 
case series. As such, there is a large degree of publication bias 
present in that group compared to the topical corticosteroid 
group, where only one case report was included and the other 
patients came from the cohort studies. The difference in data 
sources for the two treatment groups could be another source 
of bias in our review. Female preponderance in our review is 
in line with published data and thus unlikely to represent a 
significant limitation.

Conclusion
The objectives of our review were to evaluate the efficacy 
and safety of topical treatments used either alone or in 
combination with systemic therapy for PG. Currently, topical 
corticosteroids are the most commonly used topical agent. 
This review suggests that topical calcineurin inhibitors, 
particularly tacrolimus, may represent an alternative to 
topical corticosteroids. The absence of any randomised 

controlled trials and the fact that topical treatment was rarely 
used as a monotherapy in the available publications means 
that no definite answer can be drawn about the efficacy of 
monotherapy versus combined treatment. PG is typically 
rapidly progressive and has significant morbidity, thus 
there is an imperative to treat it as quickly and effectively 
as the current evidence base allows. The available evidence 
suggests that systemic treatments are most effective. As such, 
a randomised controlled trial comparing topical monotherapy 
with systemic treatments would be challenging to design, 
both ethically and logistically.

An interesting point raised in our review, albeit one highlighted 
by a small case series, is that topical treatment could 
present an appealing first-line option in patients with newly 
diagnosed PG that is not associated with systemic disease. 
Current practice tends towards swift treatment with systemic 
corticosteroids in such patients, but further investigation into 
the efficacy of topical treatment for early, idiopathic, and mild 
PG could be logical based on the findings of this review. With 
regard to the more frequently seen types of PG associated 
with systemic disease and recurrent PG, a prospective trial 
comparing topical corticosteroids and calcineurin inhibitors, 
perhaps with a third arm receiving standardised systemic 
treatment alone could also be useful. Our review highlights 
the need for standardised measures of PG severity prior to 
treatment initiation, alongside reproducible metrics of healing 
(e.g. pain, perilesional erythema, and stabilisation of ulcer 
size) and patient satisfaction, to help guide future management 
decisions for this difficult-to-treat and often severe condition.

Despite the limitations of our review, it would appear 
reasonable to present some broad highlights from the evidence 
analysed here regarding the topical treatment of PG:

• The most widely used topical treatments for PG are 
corticosteroids and calcineurin inhibitors. The available 
evidence suggests that they are likely to have similar 
efficacy and are generally well tolerated.

• In patients with idiopathic PG and small, early-
onset lesions, there may be a greater role for topical 
monotherapy. For these patients, early intervention 
with topical treatment may present a preferable 
treatment option to prolonged therapy with systemic 
immunosuppression.
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