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The first description of Pyoderma gangrenosum (PG) was made about a century ago. It is difficult
to understand the aetiology, pathophysiology, and therapy of PG. This disease is believed to be
caused by a systemic inflammatory response to neutrophil chemotaxis and faulty innate immune
system control. Nearly fifty percent of the cases have underlying systemic symptoms. Significant
improvements in PG management have been made over the years. The main goals of treatment are
to reduce inflammation and speed up the healing of the PG wound. Even though the most recent
medicines show promise, they are found on isolated case reports. The majority of patients are
typically managed with topical treatment and local wound care, while resistant cases necessitate
immunosuppressive medications. More progress can be made with improvements in technology in
deciphering this complex disease and getting a greater understanding of the condition. The present
standard therapies for refractory PG are not well supported by studies. In refractory PG,
corticosteroids and cyclosporine have historically been administered. Tumour necrosis factor
inhibitors are becoming a viable option; nonetheless, this requires careful research and upkeep.
This review intended to describe the current trends in managing the PG. Several next-generation
treatment options including the conventional therapies introduced to treat PG. We encompass the
advantages and disadvantages of new treatments for PG.
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individual patients. Multiple baseline

Pyoderma gangrenosum (PG) is a rare, painful, non-
infectious ulcer, with indistinct aetiology. The
hallmark of PG lesions is necrosis at the base of an
excruciatingly painful ulcer and an undermined border
encircled by an increasing zone of erythema.! The
disease usually presents in conjunction with other
conditions including inflammatory bowel disease
(IBD), arthritis, and other inflammatory disorders. PG
is commonly manifested as ulcer, pustular, bullous,
vegetative, or superficial granulomatous along with
some rare clinical presentations. PG is a widespread
disease. Previous studies indicated that the estimated
incidence ranged from 3 to 10 cases per million per
year.2 No age group is immune to the effects of PG,
which typically affects persons between the ages of 20
and 50, with a female predominance.? The
pathogenesis of PG is unknown; however, it is thought
to entail dysregulation of the adaptive and innate
immune systems, neutrophilic abnormalities, aberrant
phagocytosis, and genetics.>~6 There are no validated
criteria for the diagnosis of this disease.
Nevertheless, diagnosis is based primarily on
clinical symptoms and the course of disease in

investigations are required to conclude a diagnosis
of PG along with ruling out underlying systemic
involvement as shown in Figure 1.

In refractory patients, the most commonly
utilized therapies in PG are ineffective.” The use of
biologics in PG has expanded as a result of the great
strides in the treatment of inflammatory diseases in
recent years.®® Together, these most recent studies
offer invaluable insights into the treatment of
inflammatory  illnesses.  Until now  different
therapeutic modalities, including local and systemic
treatments, have been utilized to cater to PG to impede
disease progression, support re-epithelization, and
reduce scarring.

The aggressive nature of this disease hinders
universal treatment modality options. Moreover,
targeting the systemic-associated disease also results
in reduced symptoms of PG. Several treatment
modalities have been introduced by different
clinicians around the globe to manage PG. These
include the standard, systemic, and next-generation
treatment strategies. This review article aimed to
encompass the conventional and latest treatment
options for the management of PG.




Management of PG
Different treatment options used for the management
of PG are summarized in Figure 2. Here, a brief
overview of these treatment options is narrated:
Standard Management Options
Topical and Intralesional Corticosteroid
Topical corticosteroids are usually thought to be less
effective in repairing PG lesions, except for a few
positive outcomes.’® They act in the healing process
for wounds, inflammation, proliferation, and
remodelling.!! Betamethasone 17 valerate 0.1% lotion
was used to treat a case of PG that spread to the scalp,
resulting in complete healing.!® In retrospective
research, Amy et al. examined 7 cases of PG with
various underlying systemic diseases. The results
showed that topical and intralesional highly powerful
corticosteroids were effective in 2 of 7 patients.
Together with topical corticosteroids, these
individuals also received systemic therapy.’? As a
result, there is insufficient data available to determine
whether topical steroids are effective in treating PG.
A better response to intralesional
corticosteroid therapy is shown in the early lesion of
PG.1 In addition to systemic steroids, an intralesional
triamcinolone acetonide (Kenalog 40 mg) injection
was used to treat PG lesions. The patients responded
favourably to the treatment, and follow-up
examinations revealed no recurrence.'® In another
instance, 0.5ml to 1.0ml of intralesional triamcinolone
acetonide proved effective in PG lesions with chronic
hepatitis.** Thus, an intralesional corticosteroid may
be used as a substitute therapy for early PG lesions.
The effectiveness of intralesional steroids as a PG
adjunctive treatment has been emphasized in several
case studies.
Tacrolimus
Tacrolimus, isolated from Streptomyces tsukubaensis,
is a hydrophobic macrolide immunosuppressive agent
and hinders the expression of both IL-8 and IL-8R in
keratinocytes.'® Tacrolimus complex type and FKBP,
or the binding protein, were initially given the
nomenclature FK506. Tacrolimus is an example of an
immunosuppressive medication described as adjuvant
therapy for PG in addition to systemic treatment.®
Topical tacrolimus can be used on its own and as a
supplement in cases where systemic
immunosuppressive drugs are constrained by adverse
effects and associated diseases.'” However, infections
and cancer are two potential side effects of
tacrolimus.®® It is important to perform more research
to evaluate topical tacrolimus therapy in PG.
Sodium Cromoglycate
As PG exhibits an aberrant immune response, Sodium
Cromoglycate (SC) is thought to work by causing mast
cells to release histamine through an allergic
mechanism, which can happen similarly to bronchial
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asthma. The impact of topical 1% SC was
demonstrated in 5 patients with pyoderma
gangrenosum. The patients showed recovery either
when SC was being used alone or as an adjuvant.*®
Likewise, A woman with a history of both PG and UC
was reported to have a partially healed ulcer after two
years of treatment with Sulphasalazine and
prednisone. Therefore, topical disodium cromoglycate
was added to the treatment regimen for PG. The PG
ulcer completely recovered as a result.?’. Similar
results were also reported by Cock et al in 1979.%
5-aminosalicylic acid

Topical 5-aminosalicylic acid is a known topical
treatment for IBD, which has been shown to reduce
tissue corrosiveness and inflammation.!® A female
patient with PG and CD was given 10% topical
aminosalicylic acid treatment every day. After five
weeks, there was a notable clinical improvement.
However, the CD symptoms remained unaltered and
further studies are required to assess the effectiveness
of the acid in treating PG.?

Topical nitrogen mustard

It is an alkylating agent with an unclear mechanism of
action. However, this is a frequent choice in cancer
therapy due to its immunosuppressive and anti-
inflammatory characteristics.?®> A male patient with a
PG lesion was treated successfully with 20% nitrogen
mustard and plasmapheresis after three months of
treatment.?* Further research is necessary to ascertain
the safety and effectiveness of nitrogen mustard in PG.
Benzoyl peroxide

Topical benzoyl peroxide 20% was reported to
successfully treat a case of PG ulcer in six weeks.?> A
case of subacute PG was completely treated with
topical benzoyl peroxide and stabilized with
lymecycline and autograft.?® While benzoyl peroxide
is not proven effective in the treatment of PG,
additional studies are required to substantiate the
aforementioned findings.

Topical nicotine

Nicotine reduces inflammation by having an impact on
immune cells, the peripheral and central neurological
systems, and the endocrine system.?” In a case study, a
male patient with a PG lesion connected to non-
granulomatous colitis showed significant
improvement when treated with topical nicotine daily
for 3 months.?® The effects of nicotine are currently
unclear based on a small number of studies, but the
effectiveness and safety of nicotine can only be
determined through randomized clinical trials.
Platelet-derived growth factor (PDGF)

PDGF is derived from the alpha granules of the
platelets and acts as a key mediator of abnormal cell
growth and a regulator of cell proliferation.?® Falco et
al. reported a 52-year-old man with a growing PG
ulceration on the dorsal portion of his right hand due




to Myelodysplastic Syndrome (MDS). He was treated
with  topical PDGF therapy and systemic
corticosteroid therapy, leading to a noticeable
improvement. The use of PDGF as an adjuvant therapy
in conjunction with systemic therapy may hasten the
healing of the PG wound.®® Further research with
sufficient follow-up is required to evaluate the
effectiveness and safety of PDGF.
Granulocyte-macrophage
factor (GM-CSF)

The hematopoietic growth factor, which is a
significant component of GM-CSF, is what gives
mature functioning macrophages their
characteristics.®® In a case report, Lucile et al.
described a 23-year-old male patient who had
Hodgkin's disease. Together with chemotherapy drugs
like vinblastine, bleomycin, and dacarbazine, he
received prophylactic GM-CSF. It was challenging to
rule out chemotherapy's role in the PG lesion's
emergence. Intravenous immunoglobulin 1VIg was
also provided which revealed disappointing outcomes,
further followed by prednisone with clinical
improvements. Prednisone may be the reason for the
favourable findings, while GM-CSF may not be
effective in patients with PG, which could explain the
discrepant outcome.?

Systemic Treatment Options

PG has been effectively treated with corticosteroids.
However, the side effects of these steroids forced
clinicians to look into other immunosuppressive
agents with the lack of steroidal effects for the
systemic management of this disease.®
Corticosteroid

Systemic corticosteroids are used as the first line of
treatment for PG with acute, rapid progression. The
necessary maintenance dose varies significantly from
40-120mg.® In a rare PG case with organ
involvement, Lebbe et al. found rapid and significant
improvement in pulmonary and skin lesions following
therapy, but with a risk of recurrence after dosage
reduction.* Corticosteroids are not specific, and the
most significant limitation is the variety of side effects
associated with long-term  corticosteroid  use.
Recalcitrant PG can be treated with intravenous high-
dose pulse steroid therapy, but there is a risk of
arrhythmias and electrolyte shifts.?® As a result, the
majority of patients experience corticosteroid-induced
complications while on therapy.

Cyclosporine

Cyclosporine was first developed in 1972 from the
fungus Tolypocladium inflatum. Due to its potent
immunosuppressant properties, it was initially utilized
in organ transplant patients. Cyclosporine inhibits T
cells' release of lymphokines particularly interleukin
2.3 In a case series of 11 patients with resistant PG,
low-dose cyclosporine completely cleared the PG

colony-stimulating
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ulcers. These results influence the authors to report
that Cyclosporine should be used as the first line of
treatment for PG lesions.®® Similarly, successful
clinical improvement of PG lesions using prednisone
and low-dose cyclosporine (7.5 mg/kg/day) was
reported in a study.’” These studies suggest that
cyclosporine's effects on PG may be beneficial and
safe.

Cyclophosphamide

Cyclophosphamide is an alkylating substance with
cytotoxic and immunosuppressive effects.®® It was
found to be beneficial for patients with recurrent
progressive PG without systemic involvement.®®
Stanley et al reported a case of a girl who developed
PG as a side effect of penicillin injection which was
resistant to antibiotic medication and local wound
care. Cyclophosphamide and prednisone were
administered for three months. After six months of
medication, the PG lesion completely disappeared due
to the gradual reduction of the steroid dosage.
Following the administration of cyclophosphamide,
leukopenia, and hair loss were seen.®® According to
these findings, more research is needed to prove the
effectiveness of cyclophosphamide in the treatment of
PG.

Methotrexate

It was once thought that the cytotoxic drug
methotrexate worked by preventing the formation of
purines and pyrimidines. Moreover, it was
demonstrated that it might also function as a
chemotherapeutic drug.*' Teitel et al. described the
successful control of PG with methotrexate in a patient
who was unresponsive to topical medicine, skin graft,
and immunosuppressive therapy. Interestingly, a rapid
response to treatment was observed once a course of
methotrexate in conjunction with steroids was started.
According to the author, methotrexate may function
by preventing neutrophil migration and chemotaxis in
light of the findings of neutrophil dysregulation in the
pathophysiology of PG.*

Dapsone

Dapsone is used to treat a variety of skin problems.
Oral dapsone was reported to be used in bilateral PG
of the hand by Brown et al. One lesion initially
exhibited clinical improvement after receiving two
months of local wound treatment. After a prior lesion
on the contralateral side healed, a new lesion quickly
developed. Regression was shown four to six weeks
after beginning oral treatment. The author claimed that
dapsone may function by preventing the necrotizing
process and aiding in the development of early
epithelialization.*3

Thalidomide

Thalidomide was initially used as a sedative and an
antiemetic until its ban for teratogenic effects.
Thalidomide is thought to have anti-inflammatory and




immunomodulatory properties. After noticing its
outstanding impact, this medication was reintroduced
for the treatment of erythema nodosum and other
disorders.* Federman et al used the case of a man with
confirmed PG who failed to respond to numerous
doses of steroids as an example. When the patient's
thalidomide therapy was initiated, the PG ulcer
significantly regressed.*® Thalidomide should be taken
into account in PG instances that are refractory.
Clofazimine

Clofazimine has anti-inflammatory properties and is
used to treat refractory leprosy and tuberculosis with a
usual oral dose of 100 mg/day. Ten patients with PG
who also had systemic disorders were investigated by
Thomsen et al. and were given 100 mg of clofazimine
three times a day. Clofazimine improved the PG lesion
in seven patients, with three cases showing partial
improvement.* In another study, eight patients were
treated with clofazimine, which exhibited a positive
clinical response with rapid regression within two
weeks of treatment. The author concluded that the
precise mechanism of clofazimine's activity in PG is
yet unknown.*’

Tacrolimus

Tacrolimus is a well-known macrolide that blocks
CD4 helper T lymphocytes. A patient with PG was
given 0.15 mg/kg tacrolimus FK 506 twice a day in a
report by Elmaged et al. After 12 weeks of therapy, the
issue was fully resolved.*® In another instance, low-
dose tacrolimus was found to be effective in
combination therapy with steroids in PG resistant to
other systemic modalities. The patient did, however,
experience a tingling sensation in extended limbs.*°
The limited and sparse nature of these studies does not
support tacrolimus being used as an alternative for PG
treatment.

Azathioprine

Azathioprine is a cytotoxic medication that can be
used alone for 2-4 weeks or in conjunction with
steroids at a dose of 100-150 mg/day. Nonetheless, it
is important to perform routine examinations of the
transaminase and complete blood count.® It was
reported that idiopathic PG patients with compromised
cellular immunity should not receive long-term
immunosuppressive medications.>* To achieve safe
management, careful patient selection and thorough
monitoring must be used. It is important to conduct
controlled prospective studies to assess the
effectiveness and tolerability of azathioprine in people
with idiopathic PG.

Minocycline

Antimicrobial medication minocycline, when taken
daily in doses of 200-300mg, is also beneficial in PG.
In terms of this medication's effectiveness in reducing
inflammation, tetracycline is a close relative.®®
Minocycline produces a safe and effective response in
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the treatment of recalcitrant PG.5? To validate these
results, however, large-scale randomized controlled
trials are required.

Chlorambucil

As a slow-acting alkylating agent than
cyclophosphamide, this medication is less harmful.°
Six cases with refractory PG were investigated and
results showed that all six individuals did not respond
to immunosuppressive  medication, such as
corticosteroids. Oral chlorambucil was begun at doses
of 2-4 mg/day for these patients. All patients saw
positive clinical outcomes within 6-8 weeks but then
weaned off until they were completely stopped.
Relapse happened in two patients four months after the
end of their therapy, with one patient having
leukopenia. Chlorambucil was recommended by the
author as a helpful treatment for severe PG.%
Cyproheptadine

Cyproheptadine possesses properties that degrade
platelets. It functions as an antiserotonergic agent and
histamine inhibitor. It has been noted in earlier studies
of PG linked to UC that it aids in endothelial
proliferation, particularly in small blood vessels.®
Cyproheptadine showed promising results in 10 days
in two cases of PG along with UC with pain relief
within 12 hours of administration.* The only
downside is that there are no additional reports of
cyproheptadine in the treatment of PG.

Skingraft

Cliff et al. found that split skin grafts are an effective
treatment for traditional PG. To limit the pathergy
process, it is advisable to start immunosuppressive
therapy at first followed by continuing treatment for
an extended duration. It is important to take into
account the dose and duration of an
immunosuppressant  that will be effective in
maintaining the clinical improvement of the PG lesion.
According to this research, skin split graft therapy can
help treat PG coupled with immunosuppressive
therapy.5®

New Management Options

Local Wound Care

To effectively treat early localized lesions of PG, local
wound care is crucial. The following list includes
some dressings that have been applied to chronic or
exudative lesions:

1. In the treatment of chronic lesions, moisture-
retentive dressings outperform desiccative gauzes in
terms of pain management and wound healing.

2. In exudative wounds, alginates are a crucial
substitute for occlusive dressings.*®

3. Barrier cream, such as zinc oxide paste, aids in
stopping future skin deterioration.5’

4. Covering the lesion with layers of gauze soaked in
petrolatum can help prevent local harm to the ulcer.%’




5. Topical antibiotics like metronidazole and
mupirocin can be administered.°

Depending on how the PG lesion appears, wound
treatment may be given. Resistance to microorganisms
may develop as a result of antimicrobial use. Contact
dermatitis can be brought on by neomycin. Acetic acid
soaks can decrease the growth of pseudomonas.?
Topical Treatment

Laurence LE Cleach treated localized PG with a
topical corticosteroid, clobetasol propionate 0.05%
ointment, topical tacrolimus 0.1%, and oral
medication. With this therapy, the lesion nearly
entirely vanished, and only minor side effects, such as
a burning feeling, were noticed after the course of
treatment. The lesion was completely healed within
two weeks. However, the lesion reoccurred seven
months post-treatment and was once again treated with
0.1% tacrolimus ointment.®® To support these
conclusions, additional research examining this
strategy in localized PG is needed. Adding to this,
there is a serious lack of trials concerning other topical
therapies except for corticosteroids and calcineurin
inhibitors.

Topical phenytoin sodium

Topical phenytoin works by causing fibroblasts to
proliferate, granulation tissue to develop, and collagen
to be deposited. Patients with resistance to systemic
therapy were given a topical 2% phenytoin sodium
solution in addition to the systemic therapy, resulting
in two patients healing with partial resolution and four
responding to therapy with exceptional results.> For
challenging instances, topical phenytoin may be
investigated as an alternate source.

Pimecrolimus 1% cream

Systemic corticosteroids and topical 5-aminosalicylate
were used to successfully treat recalcitrant PG
associated with UC. However, at recurrence, the
patient received pimecrolimus cream 1% twice a day
in addition to prednisone treatment. After two weeks,
the PG lesion started to gradually heal, and after 12
weeks of combined therapy, the lesion was completely
gone. At the 12-month follow-up, no recurrence was
found.® Since systemic therapy alone cannot be used
to treat severe instances due to side effects, a larger
sample of patients should get this technique in future
research.

Tacrolimus

The earlier study on topical tacrolimus therapy for PG
was supported in 2006 by the report of Angelo and
colleagues.5*%? Topical and intralesional steroid
therapy failed to help a 56-year-old female with PG
ulceration, but the local application of topical
tacrolimus led to impressive healing. This result
corroborated the earlier research and suggested that
topical tacrolimus might be effective in reducing
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systemic medication and improving the prognosis of
localized PG lesions.

Negative Pressure Wound Therapy (NPWT)

A crucial role in pain management in PG is played by
negative pressure wound therapy (NPWT), which uses
gauze. This role may be explained by the different
types of foam-based approaches used, in which the
formation of granulation tissue occurs deep within the
foam's micropores. This approach requires fewer
dressing changes regularly. NPWT effectiveness was
demonstrated in four patients who were on multiple
systemic immunosuppressive medications. The study
illustrates the efficacy of granulation tissue
stimulation using gauze-based NPWT. Moreover, it
aids with PG pain reduction and wound care.®® To
assess the efficacy of NPWT in healing®, local wound
healing and pain reduction in conjunction with
systemic therapy, additional clinical trials on large
samples are required.

Beclomethasone inhaler

Chriba et al used the example of a male patient who
had Crohn’s Disease and peristomal PG for four
months. The patient had undergone ileocaecal
resection and an ileostomy. Within one month of
treatment, a change was shown after using a
beclomethasone dipropionate 200 pg inhaler four
times/day. Although intralesional steroid injection in
peristomal PG is typically a painful technique, there
were no adverse reactions reported. The author
asserted that the use of steroid spray is beneficial in
peristomal ulceration of PG even though topical
steroid creams or ointments had been administered
with no improvement in the lesion.%*

Swedish Snuff Therapy

Kluger et al found that Swedish oral-type moist snuff
could be beneficial in localized PG lesions. However,
it is uncertain whether patients with idiopathic PG or
systemic disease-related PG should be given a nicotine
substitution or snus (snuff).®> Further case-control
studies with matched controls and lesser snus (snuff)
use should be conducted to evaluate the possible
efficacy of snus in PG and healthy controls.

Biologic Interventions

The use of specific types of biologics has been the
subject of encouraging reports in the scientific review.
By targeting the action of proinflammatory cytokines
using medications like infliximab, adalimumab, and
etanercept, anti-TNF alpha is helpful in the
inflammatory response in a variety of disorders. Due
to an apparent response in extraintestinal disorders like
PG, anti-TNF alpha therapy is a newly available
therapeutic option in challenging IBD cases. As a
result, it is viewed as a treatment option in PG cases
that are refractory, particularly when PG is linked to
intestinal disease.¢:67




Infliximab

Infliximab is a chimeric anti-TNF monoclonal
antibody (IgG1) that binds to monomeric, dimeric, and
trimeric TNF alpha, preventing TNF-alpha from
interacting with its receptor and inducing apoptosis
in cells.®® Infliximab has been an effective treatment
option for refractory PG. In a double-blind,
randomized, placebo-controlled clinical trial
conducted by Brooklyn and colleagues 30 patients
who were older than 18 years old were given a
placebo and infliximab at 5 mg/kg at 0 and 17
weeks. After two weeks of medication, 46% of
patients had clinical improvement, compared to 6%
improvement in the placebo group. Infliximab was
found to be a more effective treatment option than
the placebo group as it showed encouraging results
in clinical response.5°

As per retrospective results of a study,
Infliximab was used to treat 13 patients with
moderate to severe PG associated with IBD. Three
patients showed excellent clinical response,
requiring no further treatment. It is a safe and
effective treatment for PG related to IBD, but it is
costly and risky.”® To achieve safe management,
careful patient selection and thorough monitoring
must be used.

Adalimumab

A completely human monoclonal IgG1l antibody
that targets TNF-alpha is called adalimumab. It is
mostly used to treat autoimmune diseases including
rheumatoid arthritis. The suggested dosage is 40 mg
subcutaneously every other week, but some patients
might require weekly administration.™

In one report, Adalimumab therapy gave a
remarkable clinical improvement in PG combined
with IBD. The patient had been refractive to all
other types of PG management modalities including
infliximab, azathioprine, oral antibiotics, IVIG, and
standard topical treatments.”?

Another study reported a patient with PG
along with multiple co-morbidities including
diabetes,  osteoarthritis, and  hypertension.
Adalimumab was suggested as a substitute
treatment option for those patients whose illness
condition may be  worse by  other
immunosuppressive medications and other risk
factors. Adalimumab was administered along with
Unna wraps and topical clobetasol 0.05% ointment.
After 55 months of this therapy, clinical
improvement was observed. Thus, in severe PG that
is refractory to conventional therapy, adalimumab
can be utilized as an alternate therapy.”
Etanercept
Etanercept was the first drug the FDA licensed for
the treatment of psoriatic arthritis.”* Etanercept
binds to soluble TNF alpha more strongly than
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infliximab does, and it forms a less durable binding
complex with monomeric TNF alpha and
membrane-bound TNF alpha.”

According to the Pastor and group,
Etanercept showed good clinical results in a patient
with a PG ulcer who was formerly managed by
cyclosporine and prednisone in only 8 weeks.”® In
their case report, Goldenberg et al. showed how
etanercept helped a patient with autoimmune liver
disease who had unique bilateral PG ulcers on their
extremities resistant to standard treatments.
Following the introduction of etanercept and the
tapering of prednisone, clinical improvement was
seen.”” Charles and the team performed a
retrospective analysis to assess the safety and
effectiveness of subcutaneous Etanercept in seven
patients. All patients showed improvement, except
for one patient who had faced multiple side
effects.”®
Alefacept
A recombinant protein called alefacept blocks the
LFA-3/CD2 interaction, which interferes with T-
lymphocyte  activation and  changes the
inflammatory response.” It is used as an approved
treatment for plaque psoriasis. A drop in CD4 T
cells is seen after alefacept medication, and this
should be watched for both before and after
treatment every week. Therapy should be
terminated if the CD4 count falls below 250
cells/micro L for a month.® There are no known
side effects of alefacept. According to a pilot study,
Alefacept may be a viable alternative to other
treatments for PG ulcers that are not responding.8!
Efalizumab
The monoclonal antibody efalizumab, which has
been fully humanized, binds to the CD 11a small
unit of the leukocyte function associated antigen
type (LFA -1). LFA-1 mediates leukocyte adhesion
and migration. In a case report of a patient with
persistent pyoderma gangrenosum after 6 months of
treatment, Woodson et al demonstrated complete
remission of PG. It has now been discontinued for
USE.80‘82
Visilizumab
It is a humanized 1gG2 monoclonal antibody. It
stimulates the synthesis of particular chemokines
and reduces the CXCR3-linked chemotaxis of
dormant lymphocytes in peripheral blood.
Visilizumab causes quickly occurring apoptosis in
activated T Ilymphocytes.®® Lorincz M et al.
published a case report of a 40-year-old male patient
who experienced 30 different therapy courses due to
misdiagnosis for various dermatological disorders.
He participated in a visilizumab study for his
condition. After six months of intravenous therapy,




the PG lesion showed a significant improvement,
with no undesired outcomes.84

Interleukin-23 expression and ustekinumab
Guenova and associates examined tissue samples
where high transcriptional and protein levels with
higher IL-23 expression in refractory PG were
discovered. Ustekinumab, a medication that targets
the p40 component of IL-23, was launched as a
treatment as a result of this mechanism of action.
After 14 weeks of therapy, significant clinical
improvement and a decline in IL-23 expression in
refractory PG were seen. The study emphasizes the
existence of an inflammatory infiltrate with a
predominance of IL-23 in resistant PG. This
observation leads to the assumption that PG and
IBD share a common pathogenic mechanism.8®
Mycophenolate mofetil (MMF)

Mycophenolic acid's prodrug, MMF, inhibits
inosine  monophosphate dehydrogenase. This
enzyme limits the rate of guanosine nucleotide
production.® An 18-year-old female with long-
standing peristomal PG was reported by Jeffery and
a colleague in 2004. She experienced side effects
from all other modalities. Ultimately, tacrolimus
0.1% topical ointment for local wound treatment
was started along with MMF 1gm twice daily. After
one month of MMF administration, mild healing
was seen, and after five months of therapy, a full
resolution was attained. There was no ill-effect
noted. These results suggest that MMF might be an
effective and secure treatment for peristomal PG.8"
Intravenous Immunoglobulin (IVIG)

Ten individuals who presented with refractory PG
were investigated by Cummins et al. For a month, 2
g/kg of IVIG was given, evenly distributed over 3
days. Five of the ten patients who had IVIG
treatment suffered nausea and headaches, while
seven of the ten patients experienced a complete
clinical  response.  Current research  has
demonstrated the value of IVIG as an expensive
supplementary therapy for refractory PG patients
who are unable to tolerate the side effects of
immunosuppressive drugs.®®

Oral potassium iodide

A patient with a disseminated PG lesion was treated
with oral potassium iodide, according to a case
study by Li Qiu et al.®® This lesion was resistant to
dapsone, thalidomide, and minocycline and
displayed oral prednisone dependence. Potassium
iodide monotherapy showed clinical improvement
in the PG lesion. There were few negative
consequences found. In the current situation,
potassium iodide therapy may be viewed as an
experimental strategy in circumstances where
conventional treatment has failed.
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Granulocyte apheresis (Adacolumn)

The extracorporeal apheresis technique known as
granulocyte apheresis uses a customized column
through which only granulocytes and monocytes will
pass. It takes the active granulocytes out of the
bloodstream and usually takes three to four days. Blood
is initially drawn from the right arm via the cubital vein,
circulated via a customized column, and then returned to
the leg. Even though the therapy requires ten sessions in
total, the flow rate is 30 ml/min for two hours, twice a
week. This new therapy is being utilized for both PG and
|BD.90'91

Bioengineered skin and immunosuppression therapy
A spontaneous reduction in ulcer was seen after the graft
skin insertion operation and cyclosporine medication.
After 6 weeks of therapy, the PG lesion completely
disappeared. The author draws a good conclusion about
the combination of cyclosporine medication and
allogeneic human skin equivalent. They explained how
applying graft skin expedites wound healing, lessens
discomfort, and lowers the possibility of side effects from
long-term immunosuppressive drug treatment. Finally, it
lessens contracture formation and enhances the cosmetic
appearance of the lesion.®.

Apligraft and immunosuppressive agent

Apligraft is a two-layered biological skin substitute made
by Apligraft Organogenesis Inc. in  Canton,
Massachusetts. It is constructed of structural proteins and
living cells. In numerous therapeutic situations, the use of
Apligraft gave a favourable outcome in resistant ulcers.%
Surgical intervention and hyperbaric oxygen
therapy

Surgery and hyperbaric oxygen therapy showed a
favourable response in a patient with a rapidly
sprouting ulcer and colorectal cancer. The patient did
not respond well to the standard treatment modalities.
Following immunosuppressive therapy, surgery, and
hyperbaric oxygen therapy, this patient's lesion
significantly improved clinically. Neither a recurrence
nor any negative effect was noticed throughout
treatment.®*

Tripterygium wilfordii multiglycoside

It is an extract made in China from an herbal medicine
with potent anti-inflammatory and
immunosuppressive effects. Li and his team
administered Tripterygium wilfordii orally in two
cases of resistant PG. Over two weeks, there was a
noticeable improvement, and after one month, there
was a full resolution. However, gastrointestinal side
effects and momentary changes in liver tests such as
blood alanine transaminase (ALT) was observed.
According to the author, the extract can be used as
an efficient alternative therapy in resistant PG.
however, careful monitoring of liver function
enzymes is needed.%
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DISCUSSION

Existing Gaps and Future Prospects
Despite several options for treatment, there is still a
lack of a widely recognized therapeutic regimen to
manage and treat PG because it is challenging to
compare the efficacy of various treatment regimens
due to variability in PG assessment and outcomes. The
treatment of PG cases must include medical therapy as
well as wound care with the right dressings based on
the inflammatory vs. non-inflammatory phase. There
are several issues related to PG management.
Particularly in refractory cases that are associated with
remission, the majority of the agents fail to achieve
clinical improvement. The difference between
idiopathic PG and PG with underlying associations is
not particularly noticeable. Although it s
acknowledged that systemic PG is more likely to
return.t-82

Nevertheless, due to unknown aetiology and
a dearth of carefully planned clinical studies, the
therapeutic strategy is determined by the doctor's
clinical opinion in each unique case rather than by an
evidence-based decision. Due to a lack of sizable
controlled studies, the optimal dosage and duration of
therapies remain variable. Therefore, to gather
sufficient data for the primary pathogenesis, aetiology,
and management, a multidisciplinary strategy to
research is imperative. In this view, future research is
necessary to clarify the short- and long-term efficacy
of old and novel treatments for PG. Large scale
retrospective systematic cohort studies would be
required to chart out the disease aetiologies, and
prospective studies would be required to evaluate the
efficacy of different treatment options to manage PG.

CONCLUSION

Recently, novel therapies for refractory PG were
noted. Even though case reports and retrospective
research make up the majority of the evidence for
these more recent medicines, these drugs' mechanisms
of action, long-term benefits, safety, and efficacy have
not yet been determined. Even though these more
recent therapies for recalcitrant PG seem promising
and present the possibility for other treatments that
function similarly, they must first be proven effective
in prospective, double-blind, randomized controlled
studies with long-term follow-up.
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