

  J-04-00028




J-04-00028







J 2021, 4(3), 367-375; doi:10.3390/j4030028




Review



Pyoderma Gangrenosum: A Review of Updates in Diagnosis, Pathophysiology and Management



Maria Skopis 1,* and Ayse Bag-Ozbek 2





1



Department of Internal Medicine, Mount Sinai Medical Center, Miami Beach, FL 33140, USA






2



Department of Internal Medicine, Division of Rheumatology, Allergy and Immunology, SUNY Stonybrook University Hospital, Stonybrook, NY 11794, USA









*



Correspondence: mskopis1115@gmail.com







Academic Editor: Maria Luisa Balestrieri



Received: 6 May 2021 / Accepted: 9 July 2021 / Published: 19 July 2021



Abstract

:

Pyoderma gangrenosum (PG) is a rare entity that is characterized by infiltration of neutrophils into the dermis, causing the formation of rapidly enlarging, painful and necrotic skin ulcers. The pathophysiology of PG is still poorly understood. However, genetic, autoimmune and autoinflammatory mechanisms have been proposed that could potentially explain the etiology of this ulcerating skin disorder. Early diagnosis and treatment are key, as the disease course is rapidly progressive and can leave disfiguring, cribriform scars. However, the diagnosis of PG proves difficult, firstly because there are multiple variants of the disease and secondly because it is a clinical diagnosis and can appear similar to that of other diseases such as vasculitis, skin/soft tissue infections and malignancy. Additionally, there are no official diagnostic criteria to aid in the recognition of PG, which often leads to significant delays in diagnosis. The treatment of PG consists in immunosuppression. However, due to a lack of standardized guidelines, therapeutic regimens are usually dependent upon the individual clinician’s experience and are based on little evidence. Knowledge of the clinical features and pathophysiology of PG can aid in early diagnosis and targeted treatment strategies, which in turn results in improved patient outcomes.
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1. Methods


The PubMed database was used to conduct an extensive literature search pertaining to the clinical manifestations, diagnosis, treatment and pathophysiology of pyoderma gangrenosum.




2. Introduction


Pyoderma gangrenosum was first described by the French physician Louis Brocq in 1908 when he observed a subset of patients who developed rapidly progressing necrotic skin ulcers with characteristically well- defined, blue, dusky, erythematous borders and purulent centers. It was initially thought that these lesions had an infectious origin, since hemolytic streptococci were cultured from the ulcers of patients with pyoderma gangrenosum [1]. Over time, however, it has been discovered that these lesions tend to occur in patients with concomitant systemic autoimmune illnesses such as inflammatory bowel disease, rheumatoid arthritis, systemic sclerosis and systemic lupus erythematosus, suggesting that there is a link between PG and autoimmunity [2,3]. Despite this observation, the exact mechanism of autoimmunity and the genetic mutations which predispose patients to develop these aberrant immune pathways remain poorly understood. In an effort to further understand this disease, the scientific community has researched the pathophysiology and genetics of PG, bringing forth interesting proposals throughout the years which could potentially explain the link between PG and autoimmunity. One of these theories suggests that PG and rheumatic diseases share a commonality in T cell abnormalities and that the same autoreactive T cells responsible for autoimmune disease also act to destroy pilosebaceous units in pyoderma gangrenosum. It has also been found that these effects are mitigated by the expression of certain genes (CXCL9, CXCL10, CXCL11) and via the secretion of certain interleukins (IL) (such as IL-8. IL-17, interferon gamma (IGFN), and IL-36G) by autoreactive T cells [4]. The most widely accepted theory is that PG is autoinflammatory in origin, driven by abnormalities of the innate immune system. There are several publications in support of this theory which will be discussed later in this review.



Early diagnosis of pyoderma gangrenosum is of essential importance, as it is key to initiating treatment and minimizing the occurrence of large, necrotic and extremely painful ulcers that can become secondarily infected and lead to the formation of disfiguring scars. The diagnosis of PG, however, can prove extremely difficult due to a lack of standardized clinical diagnostic criteria to aid in timely recognition and due to the fact that PG is a clinical diagnosis and the differential diagnosis for ulcerative lesions is quite vast. In fact, these lesions are often mistaken for cellulitis, necrotizing fasciitis, cryoglobulinemia and vasculitis, among several other conditions that can cause ulcerative lesions (for example, herpes simplex virus). Mistaking these lesions for necrotizing fasciitis is especially harmful, since, by the mechanism of pathergy, the debridement of PG lesions tends to exacerbate them [5]. Delays in diagnosis cause significant patient harm, as these ulcers progress rapidly leading to large, deep, extremely painful lesions which eventually become necrotic and lead to permanent disfigurement due to cribriform scar formation. Diagnostic criteria have been proposed to aid in the earlier recognition of PG, which will be discussed later in this review.



Due to the fact that the pathophysiology of PG is rooted in abnormalities of the immune system, it stands to reason that the cornerstone of treatment is immunosuppressive therapy. Regimens include intravenous or oral corticosteroids, cyclosporine, azathioprine, mycophenolate mofetil, methotrexate, colchicine, cyclophosphamide and tumor necrosis factor alpha inhibitors [5]. Other treatment options include intravenous immunoglobulins (IVIG), interleukin 12/23 inhibitors, IL-1 antagonists and IL-1 beta monoclonal antibodies [6]. Patients typically respond dramatically to immunomodulatory treatment with relief of pain and significant improvement in lesions rather quickly after the initiation of therapy. Prompt and appropriate treatment can stop new lesions from forming and help to slow the progression of existing lesions, thus preventing widespread cribriform scar formation. Due to the fact that the exact pathophysiology of this disease is not known, there are no standardized treatment guidelines or universally effective treatments for PG. Thus, therapeutic regimens are mostly anecdotal.




3. Clinical Manifestations


Pyoderma gangrenosum, along with Sweet syndrome and subcorneal pustular dermatosis, belongs to a subset of diseases called neutrophilic dermatoses. These diseases are inflammatory in nature and are characterized by a dense, mature neutrophilic infiltrate within the dermis or epidermis, which can eventually lead to suppurative folliculitis, leukocytoclastic vasculitis, fibrinoid necrosis and necrotizing granulomatous inflammation [7,8]. Pyoderma gangrenosum typically affects people between the ages of 20 and 50 years and is more commonly observed in women. These ulcerative lesions can occur anywhere on the body, but occur most commonly on the lower extremities [8]. Pyoderma gangrenosum lesions usually begin as small, tender papules which progress to large, necrotic and exquisitely painful ulcers. Patients with underlying comorbidities such as diabetes mellitus or peripheral vascular disease who develop PG display a slower, poorer wound healing.



The lesions of PG commonly occur in patients with underlying systemic illnesses such as inflammatory bowel disease (up to 30%), rheumatoid arthritis and hematologic malignancies. The appearance of these lesions is often accompanied by systemic symptoms such as fever, malaise and arthralgias. In 25–50% of cases, lesions occur in places of previous minor injury by way of the pathergy phenomenon. Several subtypes of PG exist, including: classic, peristiomal, pustular, bullous and vegetative. However, classic ulcerative PG is the most common type. Classic PG occurs as a characteristic deep ulcer with jagged borders that has rapidly progressing zones of erythema and is exquisitely painful. These lesions eventually develop necrosis and form disfiguring cribriform scars. Peristomal PG occurs at sites where abdominal stomas have been constructed in patients post ileostomy or colostomy creation secondary to inflammatory bowel disease, malignancy or recurrent diverticulitis. Pustular PG is a rare form of the disease and is more superficial than the other variants. These lesions appear as small individual pustules that eventually fuse and ulcerate. Bullous PG is another superficial variant and occurs most commonly in patients with hematologic malignancies. The vegetative variant is also superficial and is less aggressive than the other types of pyoderma gangrenosum. Vegetative PG usually occurs as one solitary lesion and is more responsive to treatment than the other types [9].




4. Pathophysiology


The pathophysiology of PG has yet to be fully understood. Several hypotheses exist about the etiology of this ulcerating skin disease. Some studies suggest a complex interplay between genetics and autoimmunity as the underlying pathogenesis of pyoderma gangrenosum. Despite the fact that PG is classified as a neutrophilic dermatosis, one theory proposes that the pathophysiology of the disease is actually driven by autoreactive T cells which destroy pilosebaceous units. This is further evidenced by the fact that PG lesions do not typically occur in areas devoid of follicular adnexal structures such as the nipple-areolar complex, the palmar surface of the hand and the plantar surface of the foot. This theory proposes that a lack of pilosebaceous units in these areas confers a paucity of antigenic targets for T cells to destroy, and thus PG lesions do not form in these locations. The study also observed that PG scars showed a complete loss of pilosebaceous units after healing, meaning that PG ulcerations theoretically should not form in areas of previous scarring from other PG lesions. While this theory is undoubtedly interesting, it is important to note that the occurrence of a PG lesion on the plantar surface of the first metatarsophalangeal joint has been documented in the literature [10] in addition to the fact that there is a documented case of a large PG lesion occurring on the hypertrophic scar of a previous PG ulceration [11]. The formation of PG lesions in these areas, which lack pilosebaceous units, contradicts the theory that this is the main antigenic target of T cells during the formation of PG lesions. More research is needed to elucidate the exact antigenic targets involved in the formation of PG lesions, the exact role of T cells and the adaptive immune response in this inflammatory skin disease. Novel discoveries in these areas will be crucial to create new therapeutic targets for pyoderma gangrenosum.



In terms of the relationship between PG and autoimmune diseases, it is proposed that a commonality in T cell abnormalities and aberrant cytokine production are responsible for the increased incidence of PG in patients with diseases such as rheumatoid arthritis and inflammatory bowel disease (2,4). One study found elevated levels of the cytokines CXC Motif Chemokine Ligand (CXCL) 9, CXCL10, CXCL11, interleukin (IL)-36G, IL-17A and interferon gamma in PG lesions. Neutrophil chemokines such as IL-8, chemokine C-C ligand-3 (CCL)-3 and CCL-5 were also detected in PG lesions, and the upregulation of transcription factors (STAT 1 and STAT 4) which promote Th1 differentiation was noted in patients with pyoderma gangrenosum (4). It has been shown that increased levels of IL-8 are implicated in PG, and one study found that injecting human skin grafts with IL-8 caused the formation of necrotic skin ulcers [12].



Currently, the most accepted theory regarding the pathophysiology of PG proposes that it is an autoinflammatory disease versus being autoimmune in origin. Autoinflammatory diseases are characterized by abnormalities in the innate immune response, whereas autoimmune diseases are characterized by aberrancies in the adaptive immune system. Unlike autoimmune disorders, autoinflammatory diseases do not have specific antigenic targets or high autoantibody titers [13]. Pyoderma gangrenosum is seen as part of the hereditary autoinflammatory syndromes PAPA (pyogenic arthritis, PG and acne), PASH (PG, acne and suppurative hidradenitis), SAPHO (synovitis, acne, pustulosis, hyperostosis, osteitis) and PAPASH (pyogenic arthritis, acne, PG and suppurative hidradenitis), which supports the theory that it is a disease rooted in an autoinflammatory origin. PAPA, PASH, PAPASH and SAPHO occur due to mutations in the genes responsible for activating the inflammasome, a group of proteins that are involved in initiating the innate immune response. It is believed that in the PAPA syndrome, the mutation of the proline-serine-threonine-phosphatase-interacting protein 1 (PSTPIP1) gene causes increased formation of inflammasomes via a heightened binding affinity to the protein pyrin (an inflammasome assemblage protein). These events eventually lead to the cleavage of inactive prointerleukin 1 beta to its active isoform interleukin 1 beta via the activation of the protease caspase 1 [14]. Elevated levels of interleukin-1 in turn cause an increased endothelial cell expression of adhesion molecules and neutrophil recruitment [15].



Additionally, it has been reported that increased amounts of interleukin 1 beta and interleukin 1 beta receptors have been found in PG ulcers, which further implicates the role of interleukin-1 in the formation of PG lesions. This presents interleukin 1 beta as a therapeutic target for PG, and the literature reports a successful use of the interleukin -1β inhibitor canakinumab to treat these lesions [16]. A similar pathogenesis is implicated in the SAPHO syndrome, with genetic mutations in PSTPIP2 as the initiator of increased inflammasome formation and the aberrant activation of innate immunity. In PASH, genetic mutations known to occur in other autoinflammatory diseases such as PSTPIP1 (PAPA syndrome), MEFV (Familial Mediterranean Fever), NOD2 (Chron’s Disease, Blau Syndrome) and NLRP3 (Muckle-Wells Syndrome) are implicated in its pathogenesis [14]. The overproduction of interleukin 1 beta also leads to the release of numerous pro inflammatory cytokines, including interleukin 17 (IL-17) and tumor necrosis factor alpha (TNF-alpha). Together, interleukin 1 beta, IL-17 and TNF-alpha cause a heightened production of matrix metalloproteinases, which cause tissue destruction [17].



Ortega-Loayza et al. defined the role of pattern recognition receptors (PRRs) (protein receptors which recognize characteristic antigenic patterns on pathogenic molecules and aid in the activation of the innate immune response) such as toll-like receptors (TLRs) in the pathogenesis of pyoderma gangrenosum. It was found that these receptors are upregulated in PG lesions, causing a higher rate of activation of the innate immune response in these areas. It should be noted that TLR overexpression has also been implicated in other autoimmune diseases such as rheumatoid arthritis and inflammatory bowel disease, implicating the role of these receptors in both autoimmune and autoinflammatory diseases. Interestingly, this study argues that IL-1 beta is not specific to PG, as it is overexpressed in other conditions which may cause skin ulcerations. This notion is further supported by the fact that not all PG lesions respond to interleukin-1 inhibitors [18].



McKenzie et al. suggest that the pathophysiology of PG can actually be attributed to genetic mutations, causing a synergistic over activation of both the innate and adaptive immune systems via a trigger such as an external insult, like a minor trauma (aka pathergy). The exact mechanism by which this occurs, however, is poorly understood. This theory also emphasizes the role of interleukin 1 beta in the pathogenesis of PG as well as IL-12/23, IL-6 and a4b7 integrin [19]. Ortega-Loayza et al. found that genes which are implicated in the activation of both the innate and adaptive immune systems including STAT1, ILR1, +MAPK8, IRF3, NFKB1, MX1, HLA-A, TR4, TRL6, CD40, CD40LG, ITGAM and IRF7 were upregulated in PG lesions, supporting McKenzie et al.’s notion that both the adaptive and innate immune pathways play a role in the pathogenesis of pyoderma gangrenosum [18]. Another interesting theory proposes that abnormal neutrophil metabolic fluctuations cause aberrancies in neutrophil activation, trafficking and signal transduction, leading to abnormal dermal neutrophilic infiltration and the formation of PG ulcers [20].



Despite the fact that much about the pathophysiology of PG is still unknown, the findings above indicate, overall, that PG and its associated syndromes can be classified as a spectrum of autoinflammatory diseases, all with the common pathophysiologic factor of genetic mutations which lead to increased inflammasome assembly and the upregulation of PRR’s, causing an overactivation of the innate immune system.




5. Diagnosis


The diagnosis of PG is difficult for several reasons. These lesions are similar in appearance to other neutrophilic dermatoses such as Sweet Syndrome and subcorneal pustular dermatosis and can also mimic necrotizing skin infections, vasculitis, arterial and venous insufficiency ulcers, cryoglobulinemia, hematologic issues such as Sickle cell disease, antiphospholipid antibody syndrome, calciphylaxis and even cutaneous Crohn’s disease, making the differential diagnosis for PG quite large and resulting in significant delays in recognition and treatment [21]. A lack of standardized diagnostic and histological criteria adds an additional difficulty to recognizing PG lesions, thus making it a clinical diagnosis. Over the years, three diagnostic criteria have been proposed to aid in the recognition of pyoderma gangrenosum.



In 2004, Su et al. proposed guidelines consisting of two major and two minor criteria, also known as the Mayo diagnostic criteria, named after Dr. Su’s work at the Mayo Clinic. The major criteria consist of: the presence of a necrotic, painful ulcer that is rapidly progressing with blue/violet, ragged borders and the exclusion of other diagnoses that could cause ulcerative skin lesions. The minor criteria consist of: rapid response to treatment with steroids (50% improvement in lesions within 1 month), a history of pathergy, a history of systemic disease known to be associated with PG (inflammatory bowel disease, rheumatoid arthritis) and classic histologic findings of pyoderma gangrenosum. According to this tool, diagnosis of PG is made by fulfilling two major and two minor criteria [22].



14 years after Su et al. proposed their diagnostic criteria, Maverakis et al. presented additional diagnostic criteria based on an international Delphi consensus of experts that was found to yield a sensitivity of 86% and a specificity of 90% in diagnosing pyoderma gangrenosum if one major criterion and/or four minor criteria are met. The major criterion is the neutrophilic infiltration of the ulcer’s edge. The minor criteria include: exclusion of soft tissue infection from the differential diagnosis, a history of pathergy, history of diseases associated with PG, like inflammatory bowel disease or rheumatoid arthritis, ulceration of a pustule, a papule or vesicle within 4 days of appearing, presence of an ulcerative lesion that has erythematous borders and is exquisitely tender, the presence of several ulcers, with at least one on the anterior surface of the lower extremity, the formation of scars that have a cribriform or “wrinkled paper” appearance and a decreased size of the ulcer within 1 month of starting immunosuppressive therapy [23].



In 2018, the PARACELSUS score was released by Dissemond et al. alongside Maverakis et al.’s international Delphi criteria as an additional set of proposed diagnostic criteria for pyoderma gangrenosum. This scoring system proposes 10 criteria, three of which are major and seven of which are minor. The three major criteria include: a rapidly progressive disease course, the thorough assessment and exclusion of alternate differential diagnoses and an erythematous-violet wound border. The seven minor diagnostic criteria include: alleviation of symptoms with immunosuppressive therapy, ragged borders of ulceration, excruciating pain described as >4/10 on the subjective visual analogue pain scale, lesions which occur exclusively at sites of trauma, histological evidence of suppurative inflammation, concomitant systemic disease and tissue erosion around the wound’s borders. A score of greater than or equal to 10 out of 20 possible points affords a high probability that the lesion in question is PG and helps to differentiate PG ulcers from those of venous stasis. Dissemond et al. reported that the criteria had a sensitivity and specificity of 100% in diagnosing and differentiating PG lesions from venous stasis ulcers [24]. Given the high sensitivity and specificity of the PARACELSUS score in diagnosing PG, in addition to the fact that it is easily applicable and commonly used, we prefer to use this tool when diagnosing PG in clinical practice.



The efficacy of the Mayo diagnostic criteria, the international Delphi Criteria and the PARACELSUS diagnostic tools had not been compared until a cross- sectional retrospective cohort study in 2021 by Haag et al. examined the performance of the three diagnostic frameworks. The study found that the PARACELSUS criteria were the most successful diagnostic tool in identifying PG lesions (identified 89% of patients with PG) vs. the Mayo diagnostic criteria and the international Delphi criteria, which identified 74% of patients with pyoderma gangrenosum, respectively [25]. Future research is needed to refine the accuracy of these diagnostic tools, as all three frameworks include criteria which rely on the patient’s history and physical examination—this information is subjective and dependent upon the individual interpretation of the clinician, which can vary amongst individuals and thus presents a challenge in providing a consistent, accurate diagnosis. Targeted objective markers are needed for a consistent and accurate diagnosis of PG, and hopefully, with continued research, the scientific community will be able to identify such markers.



In addition to a lack of standardized diagnostic criteria, there is also a lack of established, specific histologic criteria to diagnose pyoderma gangrenosum. Histology is nonspecific and differs with the age of the lesion. Usually, the main purpose of a skin biopsy is to exclude other diagnoses, and specimens can be sent for bacterial, fungal and mycobacterial cultures rather than for a definitive diagnosis. Classic ulcerative PG usually displays a sterile neutrophilic infiltrate in the dermis, abscess formation and neutrophilic pustules. Vasculitis is also sometimes seen on histology but is usually a result of the ulcerations themselves rather than a characteristic primary finding. If vasculitis is seen on histology, care must be taken to rule out true causes of both infection and vasculitis [21].



The above-proposed diagnostic criteria and histologic findings can aid in the prompt recognition of PG lesions, leading to early treatment and improved patient outcomes. Pyoderma gangrenosum remains an exclusively clinical diagnosis, however, and care must be taken to rule out necrotizing skin infection, malignancy and vasculitis before initiating immunosuppressive treatment. Due to these factors, the diagnosis remains challenging and requires a high index of suspicion after the thorough workup of the patient for other causes.




6. Treatment


A gold standard of therapy for PG does not exist, making the treatment of this skin condition extremely challenging. Due to a lack of randomized controlled trials exploring the most effective treatments for PG, most data on this subject come from case series and publications with poor evidence. Due to this paucity of data, the treatment of PG is largely based on the clinician’s individual experience, and there are no solid therapeutic guidelines. Because we know that the pathophysiology of the disease is rooted in abnormalities of the immune system, it stands to reason that the cornerstone of treatment is immunosuppressive therapy. Therapeutic regimens differ with the severity and extent of the disease.



Initial steps in the treatment of PG include a proper wound care to prevent secondary bacterial infection, dressings, compression and adequate pain relief, as these lesions tend to be exquisitely tender and cause significant discomfort. Immunosuppressive therapy is given either topically or systemically, depending on the severity of the disease. Topical corticosteroids have been used to treat PG in addition to triamcinolone 40 mg/mL injected into the ulcer’s edge (intralesional injections may worsen pathergy and, as such, must be used with caution). Topical tacrolimus has also been used to successfully treat lesions [9,21]. Severe disease requires treatment with systemic immunosuppressive therapy. In these instances, oral corticosteroids in a dose of 0.5–1 mg/kg/day are used, and pulsed doses of methylprednisolone (1 g/d) for 5 days can also be given. A rapid regression of ulcers and pain relief has been observed with a high dose of corticosteroids, but they are not a long -term treatment strategy, as side effects include osteoporosis, adrenal suppression and increased risk of infection. Cyclosporine can be used to treat severe disease either alone or in combination with corticosteroids [20]. Other treatment options include azathioprine, dapsone, methotrexate, mycophenolate mofetil, sulfasalazine, colchicine, thalidomide and cyclophosphamide [5].



The anti- tumor necrosis factor alpha inhibitor infliximab has been shown to treat PG lesions effectively in addition to the other agents in this group, etanercept and adalimumab [26]. Anti- tumor necrosis alpha inhibitors were also found to facilitate a faster wound healing of PG lesions than steroids alone [27]. Additional therapeutic options used in the successful treatment of PG target other cytokines in the inflammatory cascade, including IL-12/IL-23 (ustekinumab) [28], IL-17 (secukinumab) [29], IL-1β (canakinumab) [30], IL-1 Receptor I (anakinra) [31], IL-6 (tocilizumab) [19], JAK1,2 and 3 (tofacitinib and ruxolitinib) [32,33], and phosphodiesterase 4 (PDE4) (apremilast) [34]. There is also evidence that intravenous immune globulin (IVIG) can be used successfully as an adjuvant treatment for PG [35,36,37]. Clinical trials assessing the safety and efficacy of adalimumab in treating active PG lesions are recently underway, with one trial recently completed in Japan as of April 2020. Additionally, a clinical trial studying the safety and efficacy of JAK 1 inhibitor baricitinib will be underway in July 2021. The details of these clinical trials can be accessed by visiting the website clinicaltrials.gov, accessed on 19 July 2021. Additionally, it should be noted that of all the biologics studied, ustekinumab has proven a successful adjuvant treatment for all forms of PG, including severe refractory disease resistant to treatment with up to four other systemic treatments [38].



A particular therapeutic challenge is presented in patients with PG and hidradenitis suppurativa (HS) overlap syndrome. Cases of PG associated with HS are rare and often severe and refractory. Both of these skin diseases are autoinflammatory in origin and can also be seen together in the PASH and PAPASH syndromes. Treatment with tumor necrosis factor alpha inhibitors such as adalimumab and infliximab has proven effective in managing these challenging cases [39,40]. Additionally, interleukin 1-beta inhibitors have been described as an effective treatment for the HS/PG overlap syndrome, which stands to reason given the role of interleukin 1-beta in autoinflammatory diseases [41].



It should be noted that surgical debridement is usually contraindicated, as this tends to exacerbate PG ulcers via the mechanism of pathergy. There is, however, a population of patients with noninflammatory PG ulcers refractory to immunosuppressive treatment who have responded favorably to surgical intervention. One study looked at 126 cases of PG which were treated with operative management and found that only 16.7% had disease progression post-operatively [42]. Additionally, there is recent literature outlining the use of surgical therapy in conjunction with immunosuppression, negative pressure wound therapy and skin grafting to treat PG lesions. This method has proven to be a safe and effective treatment option, with one study showing the successful treatment of lesions in 86% of the patients observed [43]. Continued research and stronger evidence in the form of large randomized controlled trials is needed to determine new therapeutic targets and effective treatment strategies for pyoderma gangrenosum. Hopefully, with continued scientific discoveries regarding this subject, treatment will advance backed by reliable evidence, and the formation of solid treatment guidelines for PG will emerge in the coming years.




7. Conclusions


In conclusion, PG is a rare disease discovered over a hundred years ago and still largely shrouded in mystery; much about its pathophysiology, diagnosis and treatment remains unknown or difficult to determine. Scientific developments throughout the years have helped to unearth certain important aspects about the disease, including clues regarding its autoinflammatory origin, the cytokines involved in its pathogenesis that can serve as therapeutic targets and proposed diagnostic criteria by which we can recognize these lesions early on and initiate a prompt treatment. Due to the rarity of this condition, there is a paucity of solid evidence regarding the pathophysiology and treatment of pyoderma gangrenosum. The continued research on the subject provides reassurance that the scientific community is hard at work in developing an understanding of the underlying pathogenesis of PG, in an attempt to develop more targeted and efficient treatment strategies for patients suffering from these lesions. Early recognition coupled with tailored, effective and evidence-based treatment strategies will ensure a prompt diagnosis and a successful treatment of PG, which will ultimately result in an improvement in patient care and outcomes.
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