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KEY POINTS

e Pyoderma gangrenosum (PG) is a rare neutrophilic dermatosis that results in painful cutaneous ul-
cers and is frequently associated with underlying hematologic disorders, inflammatory bowel dis-
ease, or other autoimmune conditions.

e The pathogenesis involves dysregulation of both innate and adaptive immunity, with imbalance be-
tween proinflammatory and anti-inflammatory mediators, leading to neutrophilic inflammation and
tissue damage.

e First-line treatment options with the best evidence are systemic corticosteroids, cyclosporine, and
tumor necrosis factor alpha inhibitors. Topical corticosteroids, intralesional corticosteroids, and
calcineurin inhibitors are often used as adjuncts and are well tolerated.

e Other steroid-sparing therapies include dapsone, mycophenolate mofetil, intravenous immuno-
globulin, and targeted biologic or small molecule inhibitors.

e Patients without associated comorbidities respond better to treatment and suffered fewer adverse

events. Wound care and management of underlying disorders are also critical parts of care.

INTRODUCTION

Pyoderma gangrenosum (PG) is a rare neutrophilic
dermatosis that results in painful cutaneous ulcers.
The classic lesion of PG begins as a tender pustule
that rapidly enlarges into a painful, irregularly
shaped ulcer with purulent base and gunmetal
gray-violaceous undermined borders, and perile-
sional erythema. The ulcers typically heal with
atrophic cribriform scars and dyspigmentation.
Besides the ulcerative form of PG, other possible
variants include bullous, pustular, vegetative, and
peristomal presentation. PG most commonly af-
fects the lower extremities but can occur any-
where including the genitalia.

The cause of PG remains unclear but approxi-
mately half of all patients presenting with PG have

a concomitant underlying hematologic disorder, in-
flammatory bowel disease or other autoimmune
disorders, or malignancy (Box 1). Certain medica-
tions have also been implicated in PG, including
isotretinoin, propylthiouracil, and sunitinib. The
diagnosis of PG requires clinicopathologic correla-
tion and the exclusion of other potential causes of
cutaneous ulceration. The diagnostic criteria of
PG have been listed in Table 1.7

The pathogenesis of PG is complex and thought
to be due to immune dysregulation in both the
innate and adaptive immune pathways. PG lesions
or serums of patients with PG have shown to
contain elevated levels of proinflammatory mole-
cules and cytokines C5a, interleukin (IL)-1, IL-4,
IL-5IL-8, IL-12,IL-15,1L-17, IL-23, IL-36, tumor ne-
crosis factor alpha (TNF-a), Janus Kinase (JAK)-1,
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Box 1
Systemic diseases associated with pyoderma
gangrenosum’®

Hematologic disorders

e Monoclonal gammopathy (especially immu-
noglobulin A)

Polycythemia vera
e Acute myelogenous leukemia

Chronic myelogenous leukemia

Hairy cell leukemia

Lymphoma

Myelodysplasia
Autoimmune disorders
e Inflammatory bowel disease
e Rheumatoid arthritis
e Sjogren syndrome
e Systemic lupus erythematosus
e Granulomatosis with polyangiitis
Medications
e Cocaine laced with levamisole
e |sotretinoin
e Propylthiouracil
e Sunitinib
Others
e Neutrophilic disorder
o Behget disease
o Subcorneal pustular dermatosis
o Sweet syndrome
arthritis

o Bowel-associated  dermatosis

syndrome
e Autoinflammatory disorders

o PAPA syndrome (pyogenic arthritis, pyo-
derma gangrenosum, acne)

o PASH syndrome (pyogenic arthritis, hidra-
denitis suppurativa)

o PAPASH syndrome (Pyogenic arthritis, pyo-
derma gangrenosum, acne, hidradenitis
suppurativa)

e Solid tumor malignancies

JAK-2, JAK-3, interferon (IFN)-y, chemokine re-
ceptors, and reduced levels of anti-inflammatory
cytokines IL-10, transforming growth factor beta
(TGF-B), Foxhead box P3 (FOXP3), and regulatory
T-cells (T-reg).® This imbalance leads to a predom-
inant neutrophilic inflammation, tissue necrosis,
and ulceration. Skin trauma results in the release

of IL-8 and IL-36 inflammatory cytokines by kerati-
nocytes. Hence, PG may be triggered or aggra-
vated by minor trauma (ie, pathergy).

Since the discovery of novel therapies, the treat-
ment of PG has evolved from a blanket immunosup-
pression to a more targeted immunomodulation.
The goals of therapy should be to reduce inflamma-
tion to allow healing to place, pain control, and
management of underlying comorbidities. Multidis-
ciplinary management involving dermatology,
wound care, pain, plastic surgery, rheumatology,
gastroenterology, hematology, and oncology are
often required to achieve disease control and pre-
vent recurrence. Herein, we discuss various treat-
ment options stratified by level of evidence (Box 2)
and propose an algorithm to approach PG (Fig. 1).

DISCUSSION
Level 1 Evidence (Randomized Controlled
Trials)

Systematic corticosteroids

Corticosteroids (CS) asserts its immunosuppressive
effects by binding to glucocorticoid receptors and
affecting transcription factors, leading to a reduction
in proinflammatory cytokines such as IL-1 and TNF-
o, while increasing anti-inflammatory mediators
such as T-reg and IL-10. CS has a rapid onset of ac-
tion, making it an excellent first-line treatment option
for PG.

Prednisolone 0.75 mg/kg/d resulted in resolu-
tion in 47% of PG by 6 months.® Patients with
milder disease and without underlying PG-
associated disorders had better response to CS.
Steroid-sparing agents should be initiated concur-
rently with CS to allow tapering once disease
remission is achieved. Serious adverse events
(AEs) associated with CS included hyperglycemia,
diabetes mellitus, serious infections, and bowel
perforation. Patient characteristics discouraging
the use of prednisone include obesity, impaired
fasting glucose, osteoporosis, gastrointestinal ul-
cers, and mental illness.

Calcineurin inhibitors (cyclosporine and
tacrolimus)

Cyclosporine and tacrolimus are calcineurin inhib-
itors that predominantly reduce IL-2, IFN-y, and
T-cells proliferation.

Cyclosporine 4 mg/kg/d resulted in complete res-
olution in 47% of PG lesions by 6 months.® Serious
AEs associated with cyclosporine included abdom-
inal aortic aneurysm rupture and renal dysfunction.
Patient characteristics discouraging the use of
cyclosporine include hypertension, renal insuffi-
ciency, and malignancy. Compared with predniso-
lone, cyclosporine showed similar treatment
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Treatment of Pyoderma Gangrenosum

Table 1

Diagnostic criteria for pyoderma gangrenosum™*

Criteria by Su et al (2004)

Delphi Consensus Criteria (2018)

Paracelsus Score (2019)

Diagnosis requires 2 major and
>2 minor criteria

Major Criteria

e Rapidly developing painful,
necrolytic ulcer with an irreg-
ular, violaceous, and under-
mined border

e Ruled out other causes of
ulcers

Minor Criteria

e History suggestive of pathergy
or cribriform scarring on
examination

e Underlying systemic disease
with known association to PG

e Histopathology consistent
with PG (sterile neutrophilic
dermal infiltrate, 4+ mixed
infiltrates, + lymphocytic
vasculitis)

e Rapid response to systemic CS

Diagnosis requires 1 major and
>4 minor criteria

Major Criterion

e Biopsy of ulcer edge demon-
strates neutrophilic infiltrate

Minor Criteria

¢ Infection excluded on histol-
ogy (with appropriate stains
and tissue culture)

e Pathergy

e Underlying inflammatory
bowel disease or inflammatory
arthritis

e Papule, pustule, or vesicle that
rapidly evolves into an ulcer
within 4 d

e Ulcer with undermined bor-
ders and peripheral erythema

e Multiple ulcers including >1
on anterior lower leg

e Cribriform atrophic scarring
after ulcer heals

e Ulcer decreases in size within
1 mo of starting immunosup-

Diagnosis (highly likely) requires
a score of >10 points
3 points each

e Progressive disease

e Excluded other potential
causes

e Red-violet wound border

2 points each

e Ameliorates with immunosup-
pressive medications

e Irregularly shaped (bizarre)
ulcer

e Pathergy

e Significant pain (>4/10 on the
visual analog scale)

pressive medication

1 point each

e Suppurative inflammation on
histopathology

e Undermined wound edge

e Associated systemic disease

efficacy while having fewer serious AEs.® Cyclo-
sporine was also found to be a more cost-effective
treatment option, especially for larger lesions
(20 cm? or greater).™°

Oral tacrolimus is more potent than cyclo-
sporine. Oral tacrolimus has been used in the man-
agement of PG."'"'® Four patients with PG
refractory to conventional immunosuppressive
medications developed significant clinical im-
provements within 1 week of initiating oral tacroli-
mus, and 3 of them had complete resolution by
8 weeks.!! Potential AEs were similar to that of
cyclosporine.

Tumor necrosis factor alpha inhibitors

TNF-a is a proinflammatory cytokine that leads to
the downstream production of IL-17, IL-23, and
further TNF-a. cytokines, which propagates the
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proinflammatory state. TNF-a inhibitors used in
the treatment of PG have included adalimumab,
certolizumab pegol, etanercept, infliximab, and
golimumab.

Clinical improvement and complete resolution
of PG was seen in 87% and 67% of lesions
treated with TNF-a inhibitors.''® Complete reso-
lution was seen in 87% of PG with disease dura-
tion less than 12 weeks, compared with 69% of
PG with disease duration greater than 12 weeks.
Infliximab had the greatest evidence supporting
its use in PG, followed by adalimumab and then
by etanercept. Infliximab and adalimumab
trended toward greater clinical improvements
compared with etanercept but this difference
was not statistically significant.’* Certolizumab
pegol and golimumab had the fewest evidence
in PG.

Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2024. Elsevier Inc. Todos los derechos reservados.

185



186

Tan & Tolkachjov

Box 2
Systemic treatment options stratified by
available level of evidence

Level 1 (Randomized controlled trials)
e Systemic corticosteroids®

e Calcineurin inhibitors

tacrolimus)®
e TNF-o inhibitors™

(cyclosporine and

Level 2 (cohort studies)

o Topical corticosteroids'®

e Topical calcineurin inhibitors'®
e Dapsone®®

Mycophenolate mofetil
e IL-1 inhibitors?®
IL-17 inhibitors®®

Level 3 (case-control studies)

e Intravenous immunoglobulin (IVIG)3®
o IL-12/23™

Level 4 (case series or case reports)
e Azathioprine®®

e Colchicine*!

e Methotrexate®?

e Thalidomide®®

e IL-23 inhibitors®’

e IL-36R inhibitor®?

¢ JAK inhibitors®

e PDE-4 inhibitors®®

Highest (Level 1) to lowest.

Level 2 Evidence (Cohort Studies)

Topical corticosteroids and intralesional
corticosteroids

High-potency topical corticosteroids (TCSs) have
been evaluated in the treatment of PG."® Clobeta-
sol propionate 0.05% resulted in complete resolu-
tion in 43% of PG lesions within 6 months.®
Intralesional CS have also been successfully
used for the treatment of PG lesions.'” Lesion
size at time of presentation was an important prog-
nostic factor because smaller lesions resolved
more quickly.'®

Topical calcineurin inhibitors

Topical calcineurin inhibitors (TCls) work via a
similar mechanism to cyclosporine and reduce
IL-2, IFN-y, and T-cells proliferation. Topical
tacrolimus 0.1% ointment resulted in complete

resolution in 50% to 100% of PG lesions within 2
to 6 months."® '8 Caution should be paid when us-
ing TCl in extensive PG because one patient expe-
rienced acute renal dysfunction with elevated
serum levels of tacrolimus after applying topical
tacrolimus repeatedly to PG."® Topical pimecroli-
mus has less systemic absorption compared
with topical tacrolimus and may be a safer choice
in extensive PG.20-22

Dapsone

Dapsone is an antineutrophilic medication that
works by inhibiting myeloperoxidase in neutrophils
and preventing cellular damage from reactive oxy-
gen species. Dapsone has been evaluated as an
adjunct to other first-line immunosuppressive ther-
apies.?®> When used as an adjuvant to systemic
CS, antibiotics, intralesional CS, or TNF-a. inhibi-
tors, dapsone at 50 to 100 mg/d resulted in clinical
improvements in 96.9% patients with PG, of which
81.3% had partial response and 15.6% had com-
plete resolution of PG after a mean therapy dura-
tion of 14.3 months.2® AEs included hemolytic
anemia and methemoglobinemia in 9.4% and
3.7% of patients, respectively.

Mycophenolate mofetil

Mycophenolate mofetil (MMF) is an immunosup-
pressive agent that inhibits inosine monophosphate
dehydrogenase, a key enzyme preferentially
expressed in activated lymphocytes but not in
nonactivated lymphocytes or other inflammatory
cells. MMF also inhibits antibody production by B
cells, tissue fibrosis by fibroblast, and recruitment
of inflammatory cells. MMF was evaluated as a
steroid-sparing agent and used concomitantly
with systemic CS to reduce the overall dose of
CS necessary to achieve clinical improvement.?425
When used alongside systemic CS, MMF at starting
doses of 1 to 2 g/d and increasing to maintenance
doses of 2 to 3 g/d resulted in clinical improvements
in 85% to 93% of patients with PG, with 36% to
50% having complete resolution of PG lesions
within 12 months.?4#?> Adding MMF to the treat-
ment regimen allowed patients to reduce their
mean doses of systemic CS from 35 to 40 mg/
d to 9 to 18 mg/d.2* MMF was overall tolerable,
with minor Gl discomfort being the most commonly
reported SE.

Interleukin-1 inhibitors

IL-1 is an inflammatory cytokine that recruits and
activates neutrophils, in addition to its involvement
in inflammasome formation. Anakinra, an IL-1 re-
ceptor antagonist, and canakinumab, IL-18 inhibi-
tor, have been successfully used for the treatment
of PG. Among 12 patients treated with anakinra,
clinical improvements or complete resolution was
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Painful Ulcer(s)
v
Meet Diagnostic

Criteria for PG?
(Table 2)

Treatment of Pyoderma Gangrenosum

Rule out other
causes:

Arterial

Venous

Diabetic
Infectious
latrogenic

Neuropathic
Neoplastic
Traumatic

Others

Refer to
appropriate
specialist
(Table 1)

Gl
Hematology
Oncology

Rheumatology

Inflammatory Phase

Treatment of PG Lesions

1
v
Non-Inflammatory Phase

Wound Care:
Negative Pressure Therapy
Compression
Non-surgical debridement

v

First Line:
mmd SYstemic CS or CSA
+TCS/TCI

Anti-bacterial dressing
Absorbant dressing
Skin grafts/substitutes

Second Line:
TNF-a inhibitors
Dapsone
MMF
IL-1 inhibitors
IL-17 inhibitors

Third Line:
IVIG
IL-12/23 inhibitor
Azathioprine

Methotrexate
Thalidomide
IL-36 inhibitor
JAK Inhibitors
PDE-4 Inhibitors

Fig. 1. Management algorithm for PG. CS, corticosteroids; CSA, cyclosporine; Gl, gastroenterology; IL, interleukin;
IVIG, intravenous immunoglobulin; MMF, mycophenolate mofetil; PDE-4, phosphodiesterase-4; TCl, topical calci-

neurin inhibitors; TCSs, topical corticosteroids.

observed in 10 patients (83.3%).2° Among 10 pa-
tients with PG, treatment with canakinumab
resulted in complete resolution of PG in 6 patients
and clinical improvements in 1 patient.?® In a sepa-
rate case series of 5 patients with steroid-resistant
PG, canakinumab resulted in clinical improve-
ments in 4 patients (80%) after 16 weeks.?”

Interleukin-17 inhibitors
IL-17 inhibitors secukinumab, brodalumab, and ixe-
kizumab have all been successfully used for the
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treatment of PG. A small phase I-Il investigator-
initiated trial found that secukinumab reduced pain
significantly in all 7 patients, and resulted in signifi-
cant clinical improvements in 2 patients after
32 weeks (28%).28 Secukinumab resulted in com-
plete resolution of PG in 1 patient within 3 months.?°
Brodalumab resulted in complete resolution of PG in
3 patients within 12 weeks, including one that had
been previously refractory to secukinumab.3%" It
was postulated that brodalumab but not secukinu-
mab inhibited IL-17E, which is responsible for the
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recruitment of neutrophils by activated macro-
phages.®" Ixekizumab resulted in complete resolu-
tion of PG in 4 patients within 3 months.®?
Interestingly, IL-17 inhibitors have also been impli-
cated in triggering PG.2° It is postulated that the inhi-
bition of IL-17 leads to a paradoxic increase in IL-23,
thereby inducing PG. Hence, clinicians need to be
cautious when choosing IL-17 inhibitors for PG.

Level 3 Evidence (Case-Control Studies)

Intravenous immunoglobulin

Intravenous immunoglobulin (IVIG) is derived from
purified plasma pooled from more than 1000
healthy donors and contains supraphysiologic
amounts of immunoglobulin G primarily. IVIG has
been shown to neutralize pathogenic antibodies in
circulation, inhibit antibody production, inhibit com-
plement activation, induce selective apoptosis of
autoreactive T cells, and prevent adhesion and
migration of inflammatory cells. IVIG is not an
immunosuppressive agent, thereby making it an
excellent choice in those with concomitant infec-
tions or sepsis or steroid-sparing agent.

IVIG has been evaluated as an adjunct treatment
of refractory PG.%43¢ Among 50 patients with re-
fractory PG, IVIG as an adjunct to systemic CS
or cyclosporine resulted in clinical improvements
in 44 patients (88%), with 27 patients (54 %) having
complete resolution of PG by 6 months.>**5 No
major AEs occurred.

Interleukin-12/23 inhibitors

Ustekinumab targets the common p40 subunit of
IL-12 and IL-23 cytokines. IL-12 and IL-23 are
proinflammatory cytokines released by antigen-
presenting cells that result in the activation of
T-helper 1 (Th1) and T-helper 17 (Th17) cellular
pathway respectively that lead to downstream in-
flammatory cytokines that were found to be
elevated in PG lesions. Th1 cells produce proin-
flammatory cytokines IL-2, TNF-o, and IFN-vy,
whereas Th17 cells produce proinflammatory cy-
tokines IL-17, IL-22, and TNF-o.

Ustekinumab has been used for the treatment of
PG."*3” Among 34 patients with PG who received
ustekinumab, clinical improvement and complete
resolution were seen in 79% and 71% of patients,
respectively.' Ustekinumab was effective in all
types of PG but patients without associated
comorbidities had better response to ustekinu-
mab.3” No major AEs were reported.

Level 4 Evidence (Case Series or Case Reports)

Azathioprine
Azathioprine works by inhibiting purine metabolism
and cell division, thereby selectively affecting

lymphocyte activation and antibody production.
Azathioprine has been used as a steroid-sparing
agent in combination with prednisolone, infliximab,
and topical tacrolimus for the successful treatment
of PG.%839

Colchicine
Colchicine has antimitotic and anti-inflammatory
properties. It prevents the proliferation of lympho-
cytes, reduces recruitment and activation of in-
flammatory cells including neutrophils, and
inhibits inflammasome-mediated IL-1p.4°
Colchicine has been successful in the manage-
ment of PG.*"*2 Low-dose colchicine monother-
apy was used as a maintenance therapy in 3
patients and allowed for the tapering of traditional
immunosuppressive medications without disease
recurrence.*!#2

Methotrexate
Methotrexate is an immunosuppressant that in-
hibits cellular division through the inhibition of
nucleotides necessary for DNA synthesis. Metho-
trexate has been reported to be successful in the
management of PG primarily as a steroid-sparing
agent and in combination with adalimumab, inflix-
imab, cyclosporine, dapsone, and systemic
CS.43—47

Intralesional methotrexate was used as an adju-
vant to oral CS.*® The patient had a lack of
response to oral methotrexate, so intralesional
methotrexate was instead administered to the bor-
ders of PG lesions weekly and the patient had
almost complete resolution after 7 weeks.*® Low-
dose methotrexate was also used as an adjuvant
to reduce neutralizing antidrug antibodies to inflix-
imab (ADA-I).* Among 6 patients with PG who
initially responded well to infliximab but subse-
quently developed ADA-I and lost clinical
response, adding low-dose methotrexate resulted
in restoration of infliximab’s efficacy and complete
resolution of PG in 4 patients.*®

Thalidomide
Thalidomide inhibits neutrophil chemotaxis and
phagocytosis and inhibits the production of proin-
flammatory mediators IL-12, TNF-o, and IFN-v,
whereas it upregulates anti-inflammatory media-
tors IL-4 and IL-5. Major AEs associated with
thalidomide include irreversible peripheral neurop-
athy and teratogenicity. Thalidomide should be
strictly avoided in women of childbearing potential
due to the almost 100% incidence of birth
defects.*®

Thalidomide has been successful in the man-
agement of numerous neutrophilic disorders
including PG. Thalidomide was added as one of
the last resorts after patients had failed numerous
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conventional immunosuppressants and antibi-
otics.5%%% A 49-year-old patient with 27-year his-
tory of recalcitrant PG developed significant
improvement after 6 months of thalidomide.®°
Thalidomide resulted in complete resolution of le-
sions in 2 patients with PG involving their
penis.®?°¢ Thalidomide has also been successful
for PG in the pediatric population.55-5¢

Interleukin-23 inhibitors

In contrast to ustekinumab, the IL-23 inhibitors
guselkumab, risankizumab, and tildrakizumab
target the p19 subunit of IL-23 only and have no ef-
fect on IL-12. All 3 IL-23 inhibitors have been used
in the treatment of PG. Significant clinical improve-
ments or complete resolution of PG lesions were
observed within 3 to 4 months of initiating guselku-
mab, risankizumab, or tildrakizumab.5”-5"

Interleukin-36R inhibitor

IL-36 is a proinflammatory cytokine released by
keratinocytes in response to cutaneous injury
that plays a key role in the unrelenting inflamma-
tion in PG. Activated IL-36 causes downstream
release of neutrophil-recruiting cytokines IL-6, IL-
8, IL-17A, and TNF-a, to drive the innate immune
response. |IL-36 also upregulates the adaptive im-
munity by skewing Th1 differentiation and
reducing T-reg differentiation.

Spesolimab, an IL-36 receptor inhibitor approved
for the treatment of generalized pustular psoriasis,
has been used in 2 patients with severe, recalcitrant
PG.%2 In the first patient, repeated attempts at
tapering prednisone and cyclosporine led to disease
flare up. Adding spesolimab to his treatment
regimen resulted in significant clinicalimprovements
and allowed the tapering of systemic CS and cyclo-
sporine within 5 weeks.®? Of note, the first patient
developed epididymitis on spesolimab requiring
treatment with doxycycline. In the second patient,
spesolimab added to a regimen consisting of pred-
nisone, cyclosporine, hydroxychloroquine, and
IVIG. The patient experienced dramatic improve-
ment in pain and reduced purulent discharge within
48 hours of spesolimab infusion and complete reso-
lution of PG lesions after several weeks.

Janus kinase inhibitors
JAK is a family of tyrosine kinases that respond to
proinflammatory cytokines such as IFN-y and
further propagate the proinflammatory response.
JAK inhibitors are a newer class of medications
that have been approved for other inflammatory
or autoimmune disorders including atopic derma-
titis and psoriatic arthritis.

JAK inhibitors, baricitinib, ruxolitinib, tofacitinib,
and upadacitinib, have been successful inthe treat-
ment of 15 cases of PG.5*%7 Patients without
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underlying comorbidities responded to JAK inhibi-
tors more quickly and without AEs, as compared
with patients with underlying associated inflamma-
tory disorders.®® Potential AEs of JAK inhibitors
include reactivation of latent infections including
herpes zoster or tuberculosis, liver or lipid abnor-
malities, or other infections. There are no reports
of topical JAK inhibitor use in PG. Of note, in our
opinion, JAK inhibitors will be increasingly used
for PG and the level of evidence should improve
over time because it has been used effectively in
recalcitrant PG.

Phosphodiesterase-4 inhibitors
Phosphodiesterase-4 (PDE-4) is an enzyme pre-
sent mainly in immune cells and is responsible
for the downstream expression of proinflammatory
cytokines IL-17, TNF-a, and IFN-y and downregu-
lation of anti-inflammatory cytokines IL-10. PDE-4
inhibitor apremilast has been approved for the
treatment of psoriasis, and oral ulcers in Behcget
disease recently.

Apremilast has been used either as a monother-
apy or adjuvant steroid-sparing agent in the man-
agement of PG.%87° Apremilast monotherapy was
initiated in a patient with 5-year history of PG without
underlying associated disorders and resulted in sig-
nificant clinical improvements within 4 months, and
complete resolution after 3 years.’® Apremilast
was used as a steroid-sparing agent in 2 cases of
PG and allowed the tapering of systemic CS.5%7°
Side effects reported include diarrhea, nausea,
and weight loss. There are no reports of topical
PDE-4 inhibitors crisaborole and roflumilast for PG.

SUMMARY

PG remains an orphan disease that neither has any
approved treatments nor has active clinical trials
evaluating potential treatments.”” Management
of PG requires a multidisciplinary approach,
involving but not limited to dermatology, pain,
wound care, plastic surgery, and management of
underlying associated disorders.

Systemic CS, cyclosporine, and TNF-a. inhibi-
tors have the strongest evidence supporting their
efficacy and safety in PG. Although systemic CS
is the most popular first-line option, it has been
associated with higher incidence of serious AEs
compared with cyclosporine and TNF-o inhibi-
tors.>’? The choice between systemic CS and
cyclosporine should be based on the patient’s pre-
existing comorbidities and lesion size.® Ultrapo-
tent TCSs, intralesional CS, or TCl should be
used in conjunction with systemic therapies to
minimize overall dose required to achieve disease
remission.
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Once inflammation of PG is in remission, then the

focus should be redirected to other factors that may
affect wound healing. A useful mnemonic, TIME,
has been proposed: tissue, infection, moisture,
and epithelization.”® Although surgical debridement
is contraindicated due to the risk of pathergy, the
use of nonsurgical debridement, negative pressure
wound therapy, and compression, have shown to
be safe and effective for PG.”>7* Patients without
underlying associated comorbidities tended to
have better response to treatment and suffered
fewer treatment-related AEs.

CLINICS CARE POINTS

e PG remains an orphan disease with no
approved treatment

e Multidisciplinary approach to PG is necessary
for optimal management, especially for
wound care and underlying comorbidities

e Systemic CS, cyclosporine, and TNF-a inhibi-
tors have the greatest body of evidence sup-
porting their use in PG

e Patients receiving systemic CS suffered more
serious AEs than patients receiving cyclo-
sporine. The choice of medication should be
based on the patient’s preexisting comorbid-
ities and size of PG lesions. Patient character-
istics discouraging the use of prednisone
include obesity, impaired fasting glucose,
osteoporosis, gastrointestinal ulcers, mental
illness, and large lesion size (>20 cm). Patient
characteristics discouraging the use of cyclo-
sporine include hypertension, renal insuffi-
ciency, and malignancy

e Topical CS, intralesional CS and/or TCl should
be incorporated into most treatment regimen
due to low risk of AEs

e Spesolimab, a new IL-36 receptor antagonist,
has demonstrated preliminary evidence for
treating neutrophilic disorders including PG

e Patients without underlying associated disor-
ders tended to have better response to treat-
ment and suffered fewer incidences of
treatment-related AEs

DISCLOSURE

The authors have nothing to disclose.

REFERENCES

1. Haag C, Hansen T, Hajar T, et al. Comparison of

Three Diagnostic Frameworks for Pyoderma Gan-
grenosum. J Invest Dermatol 2021;141(1):59-63.

10.

11.

12.

13.

14.

15.

. Su WPD, Davis MDP, Weenig RH, et al. Pyoderma

gangrenosum: clinicopathologic correlation and
proposed diagnostic criteria. Int J Dermatol 2004;
43(11):790-800.

. Maverakis E, Ma C, Shinkai K, et al. Diagnostic

Criteria of Ulcerative Pyoderma Gangrenosum: A
Delphi Consensus of International Experts. JAMA
Dermatol 2018;154(4):461-6.

. Jockenhofer F, Wollina U, Salva KA, et al. The

PARACELSUS score: a novel diagnostic tool for pyo-
derma gangrenosum. Br J Dermatol 2019;180(3):
615-20.

. Kamal K, Xia E, Li SJ, et al. Eligibility Criteria for

Active Ulcerative Pyoderma Gangrenosum (PG) in
Clinical Trials: A Delphi Consensus on Behalf of the
Understanding PG: Review and Assessment of Dis-
ease Effects (UPGRADE) Group. J Invest Dermatol.
2023:50022-202X(23)03193-7.

. Nusbaum KB, Boettler M, Korman AM, etal. Subjective

assessments in pyoderma gangrenosum diagnostic
frameworks undermine framework agreement. Int J
Dermatol 2023. https://doi.org/10.1111/ijd. 16952.

. Jacobson ME, Rick JW, Gerbens LAA, et al. A core

domain set for pyoderma gangrenosum trial out-
comes - an international e-Delphi and consensus
study from the UPGRADE initiative. Br J Dermatol
2023;ljad420.

. FloraA, KozeraE, Frew JW. Pyoderma gangrenosum:

A systematic review of the molecular characteristics
of disease. Exp Dermatol 2022;31(4):498-515.

. Ormerod AD, Thomas KS, Craig FE, et al. Compari-

son of the two most commonly used treatments for
pyoderma gangrenosum: results of the STOP GAP
randomised controlled trial. BMJ 2015;350:n2958.
Mason JM, Thomas KS, Ormerod AD, et al
Ciclosporin compared with prednisolone therapy
for patients with pyoderma gangrenosum: cost-
effectiveness analysis of the STOP GAP trial. Br J
Dermatol 2017;177(6):1527-36.

Abu-Elmagd K, Jegasothy BV, Ackerman CD, et al.
Efficacy of FK 506 in the treatment of recalcitrant
pyoderma gangrenosum. Transplant Proc 1991;
23(6):3328-9.

Baumgart DC, Wiedenmann B, Dignass AU. Suc-
cessful therapy of refractory pyoderma gangreno-
sum and periorbital phlegmona with tacrolimus
(FK506) in ulcerative colitis. Inflamm Bowel Dis
2004;10(4):421-4.

Deckers-Kocken J, Pasmans S. Successful tacroli-
mus (FK506) therapy in a child with pyoderma gan-
grenosum. Arch Dis Child 2005;90(5):531.

Ben Abdallah H, Fogh K, Bech R. Pyoderma gan-
grenosum and tumour necrosis factor alpha inhibi-
tors: A semi-systematic review. Int Wound J 2019;
16(2):511-21.

Brooklyn TN, Dunnill MGS, Shetty A, et al. Infliximab
for the treatment of pyoderma gangrenosum: a

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en abril 19, 2024.
Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2024. Elsevier Inc. Todos los derechos reservados.


http://refhub.elsevier.com/S0733-8635(23)00107-9/sref1
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref1
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref1
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref2
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref2
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref2
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref2
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref3
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref3
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref3
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref3
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref4
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref4
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref4
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref4
https://doi.org/10.1111/ijd.16952
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref75
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref75
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref75
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref75
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref75
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref5
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref5
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref5
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref6
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref6
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref6
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref6
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref7
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref7
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref7
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref7
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref7
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref8
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref8
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref8
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref8
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref9
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref9
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref9
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref9
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref9
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref10
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref10
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref10
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref11
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref11
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref11
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref11
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref12
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref12

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en abril 19, 2024.

randomised, double-blind, placebo-controlled trial.
Gut 2006;55(4):505-9.

Thomas KS, Ormerod AD, Craig FE, et al. Clinical
outcomes and response of patients applying topical
therapy for pyoderma gangrenosum: A prospective
cohort study. J Am Acad Dermatol 2016;75(5):
940-9.

Keltz M, Lebwohl M, Bishop S. Peristomal pyoderma
gangrenosum. J Am Acad Dermatol 1992;27(Part
2):360-4.

Marzano AV, Trevisan V, Lazzari R, et al. Topical tacro-
limus for the treatment of localized, idiopathic, newly
diagnosed pyoderma gangrenosum. J Dermatol
Treat 2010;21(3):140-3.

Wollina U. Letter to the editor: Temporary renal insuf-
ficiency associated with topical tacrolimus treatment
of multilocal pyoderma gangrenosum. J Dermatol
Case Rep 2013;7(3):106-7.

Yan AC, Honig PJ, Ming ME, et al. The Safety and Ef-
ficacy of Pimecrolimus, 1%, Cream for the Treatment
of Netherton Syndrome: Results From an Exploratory
Study. Arch Dermatol 2010;146(1):57-62.

Cecchi R, Pavesi M, Bartoli L, Brunetti L. Successful
Treatment of Localized Pyoderma Gangrenosum with
Topical ~ Pimecrolimus.  https://journals-sagepub-
com.proxy.bib.uottawa.ca/doi/10.1177/120347541201
600503. Accessed September 8, 2023.

Bellini V, Simonetti S, Lisi P. Successful treatment of
severe pyoderma gangrenosum with pimecrolimus
cream 1. J Eur Acad Dermatol Venereol 2008;
22(1):113-5.

Din RS, Tsiaras WG, Li DG, et al. Efficacy of Sys-
temic Dapsone Treatment for Pyoderma Gangreno-
sum: A Retrospective Review. J Drugs Dermatol
JDD 2018;17(10):1058-60.

Li J, Kelly R. Treatment of pyoderma gangrenosum
with mycophenolate mofetil as a steroid-sparing
agent. J Am Acad Dermatol 2013;69(4):565-9.

Hrin ML, Bashyam AM, Huang WW, et al. Mycophe-
nolate mofetil as adjunctive therapy to corticoste-
roids for the treatment of pyoderma gangrenosum:
a case series and literature review. Int J Dermatol
2021;60(12):e486-92.

McKenzie F, Cash D, Gupta A, et al. Biologic and
small-molecule medications in the management of
pyoderma gangrenosum. J Dermatol Treat 2019;
30(3):264-76.

Kolios AGA, Maul JT, Meier B, et al. Canakinumab in
adults with steroid-refractory pyoderma gangreno-
sum. Br J Dermatol 2015;173(5):1216-23.

Lauffer F, Seiringer P, Béhmer D, et al. 044 Safety
and efficacy of anti-IL-17 (Secukinumab) for the
treatment of pyoderma gangrenosum. J Invest Der-
matol 2021;141(10 Supplement):S156.

McPhie ML, Kirchhof MG. Pyoderma gangrenosum
treated with secukinumab: A case report. SAGE
Open Med Case Rep 2020;8. 2050313X20940430.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Treatment of Pyoderma Gangrenosum

Tee MW, Avarbock AB, Ungar J, et al. Rapid resolu-
tion of pyoderma gangrenosum with brodalumab
therapy. JAAD Case Rep 2020;6(11):1167-9.
Huang CM, Tsai TF. Use of brodalumab for the treat-
ment of pyoderma gangrenosum: A case report.
Dermatol Sin 2021;39(1):57.

Kao AS, King AD, Bardhi R, et al. Targeted therapy
with ixekizumab in pyoderma gangrenosum: A
case series and a literature overview. JAAD Case
Rep 2023;37:49-53.

Petty AJ, Whitley MJ, Balaban A, et al. Pyoderma
gangrenosum induced by secukinumab in a patient
with psoriasis successfully treated with ustekinu-
mab. JAAD Case Rep 2020;6(8):731-3.

Song H, Lahood N, Mostaghimi A. Intravenous
immunoglobulin as adjunct therapy for refractory
pyoderma gangrenosum: systematic review of
cases and case series. Br J Dermatol 2018;178(2):
363-8.

De Zwaan SE, lland HJ, Damian DL. Treatment of re-
fractory pyoderma gangrenosum with intravenous
immunoglobulin. Australas J Dermatol 2009;50(1):
56-9.

Haag CK, Ortega-Loayza AG, Latour E, et al. Clin-
ical factors influencing the response to intravenous
immunoglobulin treatment in cases of treatment-
resistant pyoderma gangrenosum. J Dermatol Treat
2020;31(7):723-6.

Westerdahl JS, Nusbaum KB, Chung CG, et al. Us-
tekinumab as adjuvant treatment for all pyoderma
gangrenosum subtypes. J Dermatol Treat 2022;
33(4):2386-90.

Nazir A, Zafar A. Management of idiopathic pyo-
derma gangrenosum with azathioprine as the pri-
mary adjunct in an asian man: a case report.
Cureus 2022;14(5):e25177. https://doi.org/10.7759/
cureus.25177.

Chatzinasiou F, Polymeros D, Panagiotou M, et al.
Generalized Pyoderma Gangrenosum Associated
with Ulcerative Colitis: Successful Treatment with In-
fliximab and Azathioprine. Acta Dermatovenerol
Croat ADC 2016;24(1):83-5.

Wolverton SE, Wu JJ. Comprehensive dermatologic
drug therapy. 4th edition. Philadelphia, PA: Elsevier;
2020.

Paolini O, Hébuterne X, Flory P, et al. Treatment of
pyoderma gangrenosum with colchicine. Lancet
Lond Engl 1995;345(8956):1057-8.
Kontochristopoulos GJ, Stavropoulos PG,
Gregoriou S, et al. Treatment of Pyoderma gangre-
nosum with Low-Dose Colchicine. Dermatology
2004;209(3):233-6.

Spangler JG. Pyoderma gangrenosum in a patient
with psoriatic arthritis. J Am Board Fam Pract
2001;14(6):466-9.

Loloi J, MacDonald SM. Pyoderma gangrenosum of
the penis. Can J Urol 2021;28(1):10560-4.

Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2024. Elsevier Inc. Todos los derechos reservados.

191


http://refhub.elsevier.com/S0733-8635(23)00107-9/sref12
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref12
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref13
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref13
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref13
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref13
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref13
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref14
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref14
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref14
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref15
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref15
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref15
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref15
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref16
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref16
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref16
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref16
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref17
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref17
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref17
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref17
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref19
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref19
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref19
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref19
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref20
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref20
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref20
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref20
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref21
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref21
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref21
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref22
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref22
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref22
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref22
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref22
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref23
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref23
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref23
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref23
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref24
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref24
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref24
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref25
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref25
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref25
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref25
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref26
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref26
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref26
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref27
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref27
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref27
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref28
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref28
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref28
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref29
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref29
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref29
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref29
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref30
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref30
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref30
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref30
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref31
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref31
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref31
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref31
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref31
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref32
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref32
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref32
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref32
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref33
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref33
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref33
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref33
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref33
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref34
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref34
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref34
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref34
https://doi.org/10.7759/cureus.25177
https://doi.org/10.7759/cureus.25177
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref36
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref36
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref36
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref36
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref36
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref37
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref37
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref37
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref38
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref38
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref38
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref39
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref39
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref39
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref39
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref40
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref40
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref40
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref41
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref41

192

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Tan & Tolkachjov

Vekic DA, Woods J, Lin P, et al. SAPHO syndrome
associated with hidradenitis suppurativa and pyo-
derma gangrenosum successfully treated with adali-
mumab and methotrexate: a case report and review
of the literature. Int J Dermatol 2018;57(1):10-8.
Wang LL, Micheletti RG. Low-dose methotrexate as
rescue therapy in patients with hidradenitis suppura-
tiva and pyoderma gangrenosum developing human
antichimeric antibodies to infliximab: A retrospective
chart review. J Am Acad Dermatol 2020;82(2):
507-10.

Sardana K, Bajaj S, Bose SK. Successful treatment of
PAPA syndrome with minocycline, dapsone, deflaza-
cort and methotrexate: a cost-effective therapy with a
2-year follow-up. Clin Exp Dermatol 2019;44(5):
577-9.

Del Puerto C, Navarrete-Dechent CP, Carrasco-
Zuber JE, et al. Intralesional methotrexate as an adju-
vant treatment for pyoderma gangrenosum: A case
report. Indian J Dermatol Venereol Leprol 2017;
83(2):277.

Tseng S, Pak G, Washenik K, et al. Rediscovering
thalidomide: a review of its mechanism of action,
side effects, and potential uses. J Am Acad Derma-
tol 1996;35(6):969-79.

Hecker MS, Lebwohl MG. Recalcitrant pyoderma
gangrenosum: Treatment with thalidomide. J Am
Acad Dermatol 1998;38(3):490-1.

Federman GL, Federman DG. Recalcitrant Pyo-
derma Gangrenosum Treated With Thalidomide.
Mayo Clin Proc 2000;75(8):842-4.

Farrell AM, Black MM, Bracka A, et al. Pyoderma
gangrenosum of the penis. Br J Dermatol 1998;
138(2):337-40.

Rustin MHA, Gilkes JJH, Robinson TWE. Pyoderma
gangrenosum associated with Behget's disease:
Treatment with thalidomide. J Am Acad Dermatol
1990;23(5, Part 1):941-4.

Malkan UY, Gunes G, Eliacik E, et al. Treatment of
pyoderma gangrenosum with thalidomide in a mye-
lodysplastic syndrome case. Int Med Case Rep J
2016;9:61-4.

Venencie PY, Saurat JH. Pyoderma gangrenosum in
a child. Treatment with thalidomide. Ann Pediatr
(Paris) 1982;29(1):67-9.

Hu YQ, Yao XX, Zhang JZ, et al. Penile pyoderma
gangrenosum: Successful treatment with thalido-
mide. Dermatol Ther 2019;32(4):e12952.

Baier C, Barak O. Guselkumab as a treatment option
for recalcitrant pyoderma gangrenosum. JAAD
Case Rep 2021;8:43-6.

Reese AM, Erickson K, Reed KB, et al. Modified
dose of guselkumab for treatment of pyoderma gan-
grenosum. JAAD Case Rep 2022;21:38-42.
Burgdorf B, Schlott S, Ivanov IH, et al. Successful
treatment of a refractory pyoderma gangrenosum
with risankizumab. Int Wound J 2020;17(4):1086-8.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Leow LJ, Zubrzycki N. Recalcitrant Ulcerative Pyo-
derma Gangrenosum of the Leg Responsive to Til-
drakizumab: A Case Report. Clin Cosmet Investig
Dermatol 2022;15:1729-36.

John JM, Sinclair RD. Tildrakizumab for treatment of
refractory pyoderma gangrenosum of the penis and
polymyalgia rheumatica: Killing two birds with one
stone. Australas J Dermatol 2020;61(2):170-1.
Guénin SH, Khattri S, Lebwohl MG. Spesolimab use
in treatment of pyoderma gangrenosum. JAAD Case
Rep 2023;34:18-22.

Castro LGM. JAK inhibitors: a novel, safe, and effi-
cacious therapy for pyoderma gangrenosum. Int J
Dermatol 2023;62(8):1088-93.

Scheinberg M, Machado LA, Castro LG, et al. Suc-
cessful treatment of ulcerated pyoderma gangreno-
sum with baricitinib, a novel JAK inhibitor. J Transl
Autoimmun 2021;4:100099.

Sitaru S, Biedermann T, Lauffer F. Successful treat-
ment of pyoderma gangrenosum with Janus kinase
1/2 inhibition. JEADV Clin Pract 2022;1(4):420-3.
Orfaly VE, Kovalenko I, Tolkachjov SN, et al. Tofaci-
tinib for the treatment of refractory pyoderma gan-
grenosum. Clin Exp Dermatol 2021;46(6):1082-5.
Van Eycken L, Dens AC, de Vlam K, et al. Resolution
of therapy-resistant pyoderma gangrenosum with
upadacitinib. JAAD Case Rep 2023;37:89-91.
Bordeaux ZA, Kwatra SG, West CE. Treatment of
pyoderma gangrenosum with apremilast monother-
apy. JAAD Case Rep 2022;30:8-10.

Vernero M, Ribaldone DG, Cariti C, et al. Dual-tar-
geted therapy with apremilast and vedolizumab in
pyoderma gangrenosum associated with Crohn’s
disease. J Dermatol 2020;47(6):e216-7.

Laird ME, Tong LX, Lo Sicco KiI, et al. Novel use of
apremilast for adjunctive treatment of recalcitrant
pyoderma gangrenosum. JAAD Case Rep 2017;
3(3):228-9.

Alston D, Eggiman E, Forsyth RA, et al. Pyoderma
gangrenosum and dehydrated human amnion/
chorion membrane: a potential tool for an orphan
disease. J Wound Care 2022;31(10):808-14.

Kolios AGA, Gubeli A, Meier B, et al. Clinical Dis-
ease Patterns in a Regional Swiss Cohort of 34 Pyo-
derma Gangrenosum Patients. Dermatology 2017;
233(4):268-76.

Janowska A, Oranges T, Fissi A, et al. A practical
approach to the clinical management of pyoderma
gangrenosum. Dermatol Ther 2020;33(3):e13412.
Bazalinski D, Krawiec A, Kucharzewski M, et al. Nega-
tive Pressure Wound Therapy in Pyoderma Gangreno-
sum Treatment. Am J Case Rep 2020;21:€922581.
Schmieder SJ, Krishnamurthy K. Pyoderma Gan-
grenosum. In: StatPearls. StatPearls Publishing;
2023. Available at: http://www.ncbi.nlm.nih.gov/
books/NBK482223/. Accessed September 11, 2023.

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en abril 19, 2024.
Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2024. Elsevier Inc. Todos los derechos reservados.


http://refhub.elsevier.com/S0733-8635(23)00107-9/sref42
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref42
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref42
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref42
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref42
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref43
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref43
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref43
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref43
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref43
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref43
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref44
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref44
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref44
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref44
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref44
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref45
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref45
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref45
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref45
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref45
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref46
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref46
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref46
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref46
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref47
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref47
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref47
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref48
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref48
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref48
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref49
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref49
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref49
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref50
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref50
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref50
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref50
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref51
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref51
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref51
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref51
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref52
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref52
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref52
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref53
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref53
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref53
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref54
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref54
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref54
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref55
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref55
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref55
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref56
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref56
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref56
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref57
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref57
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref57
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref57
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref58
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref58
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref58
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref58
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref59
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref59
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref59
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref60
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref60
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref60
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref61
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref61
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref61
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref61
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref62
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref62
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref62
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref63
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref63
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref63
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref64
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref64
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref64
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref65
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref65
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref65
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref66
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref66
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref66
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref66
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref67
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref67
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref67
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref67
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref68
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref68
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref68
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref68
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref69
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref69
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref69
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref69
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref70
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref70
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref70
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref71
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref71
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref71
http://refhub.elsevier.com/S0733-8635(23)00107-9/sref71
http://www.ncbi.nlm.nih.gov/books/NBK482223/
http://www.ncbi.nlm.nih.gov/books/NBK482223/

	Treatment of Pyoderma Gangrenosum
	Key points
	Introduction
	Discussion
	Level 1 Evidence (Randomized Controlled Trials)
	Systematic corticosteroids
	Calcineurin inhibitors (cyclosporine and tacrolimus)
	Tumor necrosis factor alpha inhibitors

	Level 2 Evidence (Cohort Studies)
	Topical corticosteroids and intralesional corticosteroids
	Topical calcineurin inhibitors
	Dapsone
	Mycophenolate mofetil
	Interleukin-1 inhibitors
	Interleukin-17 inhibitors

	Level 3 Evidence (Case-Control Studies)
	Intravenous immunoglobulin
	Interleukin-12/23 inhibitors

	Level 4 Evidence (Case Series or Case Reports)
	Azathioprine
	Colchicine
	Methotrexate
	Thalidomide
	Interleukin-23 inhibitors
	Interleukin-36R inhibitor
	Janus kinase inhibitors
	Phosphodiesterase-4 inhibitors


	Summary
	Clinics care points
	References


