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Cutaneous polyarteritis nodosa (cPAN) was first reported by Lindberg in 1931. It has been recognized as a skin-limited vasculitis whose cutaneous histopathological features are indistinguishable from those of PAN. Cutaneous arteritis (CA) was defined as a form of single-organ vasculitis in the revised Chapel Hill Classification and was recognized as the same disease as cPAN. It became known that deficiency of adenosine deaminase 2 (DADA2) cases were included in cases that had been diagnosed with CA. Because of their similarity and differences in the treatment methods, DADA2 should be considered in CA cases, especially if they are diagnosed or developed in early childhood. Cutaneous arteritis may be classified as an immune complex-mediated vasculitis. It was reported that the pathogenesis of anti-lysosomal-associated membrane protein-2 (LAMP-2) antibodies and anti-phosphatidylserine-prothrombin complex (PS/PT) antibodies as good parameters in CA. The main skin manifestations include livedo racemosa, subcutaneous nodules, and ulcers. Although CA is recognized to have a benign clinical course, it has become known that it is easy to relapse. The existence of skin ulcers upon diagnosis or sensory neuropathies was suggested to be a predictor of poor prognosis. Cutaneous arteritis with them may need to be treated with more intensive therapies.
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Introduction

Polyarteritis nodosa (PAN) is a systemic necrotizing vasculitis that involves medium-sized muscular arteries as well as small-sized muscular arteries without glomerulonephritis. It can form segmental lesions in the damaged vessels and can affect multiple organs, such as the skin, nerves, and kidneys.

Kussmaul and Maier (1) have reported inflammatory arterial nodules as periarteritis nodosa. It was then revealed that the distribution of inflammation was observed in the whole arterial wall rather than the periarterial area, which was then renamed as PAN. Anti-neutrophil cytoplasmic antibodies (ANCA) were identified in cases with glomerulonephritis in 1982 (2) and in cases with microscopic polyangiitis in 1985 (3), and their pathogenicity was proven. Moreover, a group of small vessel vasculitides, such as microscopic polyangiitis, granulomatosis with polyangiitis, and eosinophilic granulomatosis with polyangiitis in which ANCA was involved in the pathogenesis, were classified as separate diseases from PAN. According to the revised Chapel Hill Classification (4) published by the Chapel Hill Consensus Conference in 2012, PAN is defined as a necrotizing arteritis of medium or small arteries without glomerulonephritis or vasculitis in the arterioles, capillaries, or venules, that is not associated with ANCA. It is also considered as a rare disease.

Cutaneous polyarteritis nodosa (cPAN) was first reported as a skin variant of periarteritis nodosa by Lindberg in 1931 (5). It has been recognized as a skin-limited vasculitis without any other organ manifestations whose cutaneous histopathological features are indistinguishable from those of PAN. It affects medium-sized arteries at the dermal-subcutis junction and subcutis and small-sized arteries, and often shows subcutaneous nodules and livedo racemosa. The revised Chapel Hill Classification (4) classified the category of single-organ vasculitis, which affects arteries or veins of any size in a single organ and is not a limited expression of another systemic vasculitis. Cutaneous arteritis (CA) was described as a form of single-organ vasculitis and was recognized as the same disease as cPAN.

As mentioned in the classification, it was reported that cases with CA progressed into PAN (6, 7). This phenomenon is thought to be very rare, but cases with CA occasionally show general symptoms, such as musculoskeletal and peripheral neurologic manifestations within the distribution of skin lesions. As such cases can be diagnosed with PAN, Nakamura et al. proposed a diagnostic criteria for cPAN (8).

Cutaneous arteritis usually has a chronic and favorable clinical course, but occasionally relapses and needs to be treated with more intensive therapies.



Epidemiology

Polyarteritis nodosa has been considered a rare disease due to the changes in the disease concept of PAN and the reduced onset of hepatitis B virus infection attributed to hepatitis B virus vaccination, with an estimated prevalence of 30.7 per million (9). On the contrary, CA is a rarer disease, and its prevalence has not been determined yet. Although it is known that the peak of the onset of PAN is in the sixth decade of life and that PAN predominantly affects females, CA develops commonly in the fourth and fifth decades of life and predominantly affects males. Recent cohort studies reported a female-to-male ratio of 1.22–3.53 and that the mean or median age of onset was around the fourth decade of life (Table 1) (7, 10–15). Like PAN, CA also affects children.


TABLE 1 Summary of previous reports on clinical manifestation.
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Etiology

Classic PAN and CA are diseases with unknown etiology. Although the hepatitis B virus has already been considered pathogenetic, hepatitis B virus-associated PAN is still considered rare in Japan. Other reported pathogenetic factors for CA included infections, such as Mycobacterium infection, Group A Streptococcus infection, hepatitis C virus infection etc.; autoimmune diseases; and medications, such as minocycline.

It became known that cases of deficiency of adenosine deaminase 2 (DADA2) were included in cases that had been diagnosed with PAN or CA.

Adenosine deaminase 2 (ADA2) is an extracellular protein that is secreted by monocytes, macrophages, etc. It deaminates and converts adenosine into inosine and regulates the extracellular adenosine concentration.

Deficiency of adenosine deaminase 2 is a recessively inherited autoinflammatory disease caused by the biallelic pathogenic variants in the ADA2 gene on chromosome 22q11, wherein many mutations have been reported. Family history is also often negative. Although most DADA2 cases develop during infancy or early childhood, adult-onset cases have also been reported. The genotype–phenotype correlations were known (16), but differences in the phenotypes, such as the age of onset, severity, and symptoms, can be observed between and within families even if the mutation is common within the families (17, 18).

Deficiency of adenosine deaminase 2 has a broad clinical spectrum and is characterized by vasculitis, which causes strokes and cutaneous manifestations, such as livedo racemosa and livedo reticularis; hematologic abnormalities, such as pancytopenia and bone marrow failure; and immunological manifestations. Vasculitis, which is observed in DADA2, affects medium- and small-sized vessels with histopathologic features that are indistinguishable from those of PAN.

Deficiency of adenosine deaminase 2 was first described in 2014. It was found that PAN cases, most of whom were pediatric and familial cases, have been associated with recessive loss-of-function mutations of ADA2. They were characterized by livedo reticularis and early-onset cerebral infarcts (17). Simultaneously, another study group reported nine cases, including two siblings with PAN characterized by livedo racemosa, early-onset lacunar strokes, and other neurovascular manifestations, carried recessively inherited loss-of-function mutations of ADA2 (18). Moreover, Gibson et al. showed that 9 of 60 primary chronic pediatric vasculitis cases that had been registered in the Pediatric Vasculitis Initiative international study had DADA2 and that 5 of 16 cases that had been diagnosed with PAN were proven to be variants (19). Schnappauf et al. showed that 9 of 118 cases with PAN carried variants in ADA2, while 4 cases had biallelic variants that were pathogenic or likely pathogenic (20).

In a cohort study of 58 cases of DADA2, cutaneous involvement was the most prevalent symptom. Of the cases, 90% had a history of skin involvement, 74% had livedo racemosa, and 57% had nodules (21). The initial symptoms in infancy or early childhood may include livedo racemosa, and severe systemic vasculitis and strokes may occur during in childhood as the patients grow. Other manifestations, such as subcutaneous nodules, purpura, livedo, Raynaud's phenomenon, and skin ulcerations, can also be observed (22).

Zavialov et al. have reported that ADA2 promoted macrophage differentiation from monocytes and its proliferation (23). Zhou et al. also reported the reduction of the serum levels of ADA2 and ADA2-specific enzyme activity in cases with recessively inherited mutations in ADA2 and monocytes from these cases differentiation into proinflammatory M1 macrophages rather than into anti-inflammatory M2 macrophages (18). This can result in a hyper-inflammatory environment that damages the blood vessels (24). Carmona-Rivera et al. have reported that neutrophil extracellular trap (NET) formation mediated by extracellular adenosine was enhanced and macrophages that were stimulated by NETs produced tumor necrosis factor (TNF)-α as well as determined the pathological roles of neutrophils in DADA2 (24).

Tumor necrosis factor-α inhibitors are common treatments for the vasculitis phenotype of DADA2. They improve the symptoms due to inflammation and vasculitis and significantly prevent strokes (25). However, they have an insignificant effect on the symptoms of bone marrow failure or immunodeficiency (26). The 2021 American College of Rheumatology/Vasculitis Foundation guidelines for managing PAN strongly recommended the treatment with TNF-α inhibitors over corticosteroids alone in cases with the clinical manifestations of DADA2 (27). Because of the similarity between DADA2 and PAN or CA and the differences in the treatment methods, DADA2 should be considered in PAN or CA cases, especially if they are diagnosed or developed in early childhood.

Although vascular damage during viral replication in hepatitis B virus related PAN or ADA2 mutation in DADA2 indistinguishable from PAN has been suggested to involve the onset, the pathogenesis of classic PAN or CA remains unclear.

However, Diaz-Perez et al. have shown that a direct immunofluorescence study using the skin samples obtained by excision biopsies indicated the C3 deposition in the vessel walls in 4 of 10 cPAN cases that were not associated with hepatitis B virus and IgM in 6 of 10 cases (28). Kawakami et al. showed a direct immunofluorescence study indicating the deposition of C3 in 22 (66.7%) of 33 cPAN cases that were not associated with hepatitis B virus and IgM in 19 (57.6%) of 33 cases (29). Overall, these results suggest a complement activation in the vessel walls and CA may be classified as an immune complex-mediated vasculitis. It was also reported that some antibodies might be pathogenetic in PAN or CA.

Lysosomal-associated membrane protein-2 (LAMP-2) is a glycoprotein in membranes of lysosomes and intracellular vesicles within neutrophils and endothelial cells and is an antigen for minor ANCAs. Kawakami et al. showed that the serum levels of anti-LAMP-2 antibodies in cases with cPAN were significantly higher than those in cases with microscopic polyangiitis (30). Takeuchi et al. observed that the intraveneous injection of anti-LAMP-2 antibodies to premorbid env-pX rats, which were the model mice of PAN-like necrotizing vasculitis, induced the neutrophilic infiltration to cutaneous small vessels and allowed the detection of anti-LAMP-2 antibody-binding neutrophils (31). Li et al. also found that the serum LAMP-2 levels in PAN cases were significantly higher than those in ANCA-associated vasculitis cases and were correlated with the Birmingham Vasculitis Activity Score and hypersensitive C-reactive protein (32). These results confirmed the pathogenesis of anti-LAMP-2 antibodies in cutaneous vasculitis.

Anti-phosphatidylserine-prothrombin complex (PS/PT) antibodies have been found to be associated with the clinical manifestations of antiphospholipid syndrome. It was reported that serum anti-PS/PT IgM antibodies were detected in 81.3% of cPAN cases although they were not detected in healthy individuals, and their levels in cPAN cases were significantly higher than those in systemic lupus erythematosus or microscopic polyangiitis cases (33). The levels of anti-PS/PT IgM antibodies were significantly higher in cPAN cases with livedo racemosa than in those without it (29). It was also reported that the levels of anti-PS/PT antibodies in PAN cases with active skin manifestations showing necrotizing vasculitis decreased significantly after treatment (34). Moreover, Sánchez-Cubías et al. described that the levels of anti-PS/PT IgM antibodies in all cases with inactive PAN and those of anti-PS/PT IgG antibodies in all cases except one case with inactive PAN were negative (35). These results suggest that anti-PS/PT antibodies may be good parameters of PAN and CA.

Furthermore, Kawakami et al. reported that the serum anti-PS/PT IgM antibodies levels were higher in the group of cases of systemic vasculitis with skin involvements (three cases of IgA vasculitis, two cases of eosinophilic granulomatosis with polyangiitis, one case of microscopic polyangiitis, and one case of granulomatosis with polyangiitis) and one case of CA than those in the group of cases of systemic vasculitis without skin involvements (two cases of eosinophilic granulomatosis with polyangiitis, two cases of microscopic polyangiitis, one case of granulomatosis with polyangiitis, one case of rheumatoid vasculitis, and one case of PAN), but no significant difference was observed in the serum anti-PS/PT IgG antibody levels (36). These results suggest that serum anti-PS/PT IgM antibodies might be involved in the pathogenesis of cutaneous vasculitis. Okano et al. reported the overexpression of moesin in affected skin vessels and that the titer of serum anti-moesin antibodies in PAN cases with skin involvements due to necrotizing vasculitis is positively correlated with the Birmingham Vasculitis Activity Score results and the Vasculitis Damage Index (34).



Clinical features

Table 1 summarizes the clinical features that were reported in previous articles (7, 10–15). Constitutional symptoms such as fever, fatigue, asthenia, and weight loss are shown in only a few CA cases, but their incidence is lower than those in PAN cases. In the cohort study by Alibaz-Oner et al. the incidence of weight loss or fatigue in PAN cases was significantly higher than that in CA cases (7). The cause of constitutional symptoms in CA cases is unknown but it was explained that they resulted not from systemic vasculitis but from inflammatory reactions or the distribution of local inflammatory mediators (7, 14).

The main skin manifestations include livedo, subcutaneous nodules, and ulcers. Previous studies have shown that their prevalence was as follows: livedo racemose, 60.7–83.2%; livedo reticularis, 3.6–55.7%; nodules or subcutaneous nodules, 23.8–100%; skin ulcers, 14.6–19.4%. In the cohort study of Alibaz-Oner et al. the incidence of nodules in PAN cases was significantly lower than that in CA cases (7). The cutaneous symptoms usually concentrate in the lower extremities, and occasionally in the upper extremities, and to a lesser extent may involve the trunk.

Livedo racemosa is a morphologic incomplete network or net-like pattern composed of interrupted rings and is recognized as the consequence of the persistent disruption of blood flow secondary to organic rather than functional disorders (14, 37). On the other hand, livedo reticularis presents a complete lace pattern with regular rings and can be secondary to either organic or functional disorders (14, 15). Munera-Campos et al. have observed atrophie blanche in 25.8% of the study participants (14), while Criado et al. in 45.4% (12). These manifestations are characteristic but not specific for CA, requiring differentiation from systemic vasculopathy or thrombosis due to antiphospholipid syndrome, systemic lupus erythematosus, livedo vasculopathy, etc.

Musculoskeletal and peripheral neurologic manifestations of CA are occasionally observed. These incidences still remain lower than those in PAN. Previous studies have reported an incidence of arthralgia of 9.1–66.3%; myalgia, 21.4–58.1%; paresthesia, 36.3–45.2%; and mononeuritis multiplex, 0–56.4%. In the cohort study of Alibaz-Oner et al. the incidence of peripheral neuropathy in PAN cases was significantly higher than that in CA cases (7). It was suggested that these were secondary to the deep and intense focal skin damages (12) and appear within the distribution of skin lesions. When extracutaneous symptoms are observed outside the range of skin symptoms, systemic vasculitis such as PAN should be considered.

Although CA is recognized to have a benign clinical course, it has become known that CA is easy to relapse. Munera-Campos et al. have observed that 54.8% of CA cases experienced relapses (14), while Alibaz-Oner et al. found that the 5-year cumulative relapse rate was 45.2% in CA cases and 9.6% in PAN cases (7). Bettuzzi et al. showed that 31% of CA cases achieved complete response after first-line therapies, but 63% of CA cases had relapsing/refractory course and received second-line treatments (15). Cases that received a second-line treatment presented fever, nodules, or sensory neuropathy more frequently than those that received no treatment or a single treatment. On the other hand, Munera-Campos et al. showed that CA cases with relapse had ulceration upon diagnosis significantly more frequently than those without relapse (14). Shirai et al. showed that the relapse rate of CA cases with skin ulcers or necrosis was significantly higher than that of CA cases without ulcer or necrosis or that of PAN cases (38). Colchicine, dapsone, or corticosteroids alone is often administered for the treatment of CA, probably because CA damages a single organ and is recognized as having a favorable prognosis. It was suggested that the high relapse rate of CA might be due to the trend that immunosuppressive therapies had not been used frequently (7). Cutaneous arteritis with ulceration or peripheral neuropathy may require an early add-on intensive therapy.



Author contributions

The author confirms being the sole contributor of this work and has approved it for publication.



Acknowledgments

I would like to thank Fukumi Furukawa, who is Honorary director/super advisor, Japanese Red Cross Society Takatsuki Hospital, and Tamihiro Kawakami, who is Chief professor, Division of Dermatology, Faculty of Medicine, Tohoku Medical and Pharmaceutical University, for encouragement and guidance to write this article. I would like to thank Enago (www.enago.jp) for the English language review for most of this manuscript.



Conflict of interest

The author declares that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Kussmaul A, Maier R. Dtsch Arch Klin Med. (1866) 1:484–518. 

 2. Davies DJ, Moran JE, Niall JF, Ryan GB. Segmental necrotising glomerulonephritis with antineutrophil antibody: possible arbovirus aetiology? Br Med J. (1982) 285:606. doi: 10.1136/bmj.285.6342.606

 3. Van Der Woude FJ, Lobatto S, Permin H, Van Der Giessen M, Rasmussen N, Wiik A, et al. Autoantibodies against neutrophils and monocytes: tool for diagnosis and marker of disease activity in Wegener'S granulomatosis. Lancet. (1985) 325:425–9. doi: 10.1016/S0140-6736(85)91147-X

 4. Jennette JC, Falk RJ, Bacon PA, Basu N, Cid MC, Ferrario F, et al. 2012 Revised International Chapel Hill consensus conference nomenclature of vasculitides. Arthritis Rheum. (2013) 65:1–11. doi: 10.1002/art.37715

 5. Lindberg K. Ein beitrag zur kenntnis der periarteriitis nodosa. Acta Med Scand. (1931) 76:183–225. doi: 10.1111/j.0954-6820.1931.tb18345.x 

 6. Chen KR. Cutaneous polyarteritis nodosa: a clinical and histopathological study of 20 cases. J Dermatol. (1989) 16:429–42. doi: 10.1111/j.1346-8138.1989.tb01582.x

 7. Alibaz-Oner F, Koster MJ, Crowson CS, Makol A, Ytterberg SR, Salvarani C, et al. clinical spectrum of medium-sized vessel vasculitis. Arthritis Care Res. (2017) 69:884–91. doi: 10.1002/acr.23007

 8. Nakamura T, Kanazawa N, Ikeda T, Yamamoto Y, Nakabayashi K, Ozaki S, et al. Cutaneous polyarteritis nodosa: revisiting its definition and diagnostic criteria. Arch Dermatol Res. (2009) 301:117–21. doi: 10.1007/s00403-008-0898-2

 9. Mahr A, Guillevin L, Poissonnet M, Aymé S. Prevalences of polyarteritis nodosa, microscopic polyangiitis, Wegener's granulomatosis, and Churg-Strauss syndrome in a french urban multiethnic population in 2000: a capture-recapture estimate. Arthritis Care Res. (2004) 51:92–9. doi: 10.1002/art.20077

 10. Daoud MS, Hutton KP, Gibson LE. Cutaneous periarteritis nodosa: a clinicopathological study of 79 cases. Br J Dermatol. (1997) 136:706–13. doi: 10.1111/j.1365-2133.1997.tb03656.x

 11. Kawakami T, Okudaira A, Okano T, Takeuchi S, Kimura S, Soma Y, et al. Treatment for cutaneous arteritis patients with mononeuritis multiplex and elevated C-reactive protein. J Dermatol. (2013) 40:955–61. doi: 10.1111/1346-8138.12303

 12. Criado PR, Marques GF, Morita TCAB, de Carvalho JF. Epidemiological, clinical and laboratory profiles of cutaneous polyarteritis nodosa patients: report of 22 cases and literature review. Autoimmun Rev. (2016) 15:558–63. doi: 10.1016/j.autrev.2016.02.010

 13. Ikeda T, Kawakami T, Arimura Y, Ishiguro N, Ishizu A, Ito F, et al. Survey of Japanese dermatological vasculitis specialists on cases of cutaneous arteritis (cutaneous polyarteritis nodosa). J Dermatol. (2020) 47:534–7. doi: 10.1111/1346-8138.15273

 14. Munera-Campos M, Bielsa I, Martínez-Morillo M, Aparicio G, Olivé A, Ferrándiz C. Manifestations, clinical course and prognostic markers in cutaneous polyarteritis nodosa. J Ger Soc Dermatol. (2020) 18:1250–9. doi: 10.1111/ddg.14271

 15. Bettuzzi T, Jachiet M, Sbidian E, Frumholtz L, Cordoliani F, Mouthon L, et al. Efficacy and safety of treatments in cutaneous polyarteritis nodosa: a French observational retrospective study. J Am Acad Dermatol. (2022) 86:1035–41. doi: 10.1016/j.jaad.2021.06.872

 16. Lee PY, Kellner ES, Huang Y, Furutani E, Huang Z, Bainter W, et al. Genotype and functional correlates of disease phenotype in deficiency of adenosine deaminase 2 (DADA2). J Allergy Clin Immunol. (2020) 145:1664–72. doi: 10.1016/j.jaci.2019.12.908

 17. Navon Elkan P, Pierce SB, Segel R, Walsh T, Barash J, Padeh S, et al. Mutant adenosine deaminase 2 in a polyarteritis nodosa vasculopathy. N Engl J Med. (2014) 370:921–31. doi: 10.1056/NEJMoa1307362

 18. Zhou Q, Yang D, Ombrello AK, Zavialov AV, Toro C, Zavialov AV, et al. Early-onset stroke and vasculopathy associated with mutations in ADA2. N Engl J Med. (2014) 370:911–20. doi: 10.1056/NEJMoa1307361

 19. Gibson KM, Morishita KA, Dancey P, Moorehead P, Drögemöller B, Han X, et al. Identification of novel adenosine deaminase 2 gene variants and varied clinical phenotype in pediatric vasculitis. Arthritis Rheumatol. (2019) 71:1747–55. doi: 10.1002/art.40913

 20. Schnappauf O, Sampaio Moura N, Aksentijevich I, Stoffels M, Ombrello AK, Hoffmann P, et al. Sequence-based screening of patients with idiopathic polyarteritis nodosa, granulomatosis with polyangiitis, and microscopic polyangiitis for deleterious genetic variants in ADA2. Arthritis Rheumatol. (2021) 73:512–9. doi: 10.1002/art.41549

 21. Barron KS, Aksentijevich I, Deuitch NT, Stone DL, Hoffmann P, Videgar-Laird R, et al. The spectrum of the deficiency of adenosine deaminase 2: an observational analysis of a 60 patient cohort. Front Immunol. (2022) 12:811473. doi: 10.3389/fimmu.2021.811473

 22. Santiago TMG, Zavialov A, Saarela J, Seppanen M, Reed AM, Abraham RS, et al. Dermatologic features of ADA2 deficiency in cutaneous polyarteritis nodosa. JAMA Dermatol. (2015) 151:1230–4. doi: 10.1001/jamadermatol.2015.1635

 23. Zavialov AV, Gracia E, Glaichenhaus N, Franco R, Zavialov AV, Lauvau G. Human adenosine deaminase 2 induces differentiation of monocytes into macrophages and stimulates proliferation of T helper cells and macrophages. J Leukoc Biol. (2010) 88:279–90. doi: 10.1189/jlb.1109764

 24. Carmona-Rivera C, Khaznadar SS, Shwin KW, Irizarry-Caro JA, O'Neil LJ, Liu Y, et al. Deficiency of adenosine deaminase 2 triggers adenosine-mediated NETosis and TNF production in patients with DADA2. Blood. (2019) 134:395–406. doi: 10.1182/blood.2018892752

 25. Ombrello AK, Qin J, Hofmann PM, Kumar P, Stone D, Jones A, et al. Treatment strategies for deficiency of adenosine deaminase 2. N Engl J Med. (2019) 380:1582–4. doi: 10.1056/NEJMc1801927

 26. Cooray S, Omyinmi E, Hong Y, Papadopoulou C, Harper L, Al-Abadi E, et al. Anti-tumour necrosis factor treatment for the prevention of ischaemic events in patients with deficiency of adenosine deaminase 2 (DADA2). Rheumatol. (2021) 60:4373–8. doi: 10.1093/rheumatology/keaa837

 27. Chung SA, Gorelik M, Langford CA, Maz M, Abril A, Guyatt G, et al. 2021 American College of Rheumatology/Vasculitis Foundation guideline for the management of polyarteritis nodosa. Arthritis Care Res. (2021) 73:1061–70. doi: 10.1002/acr.24633

 28. Diaz-Perez JL, Schroeter AL, Winkelmann RK. Cutaneous periarteritis nodosa: immunofluorescence studies. Arch Dermatol. (1980) 116:56–8. doi: 10.1001/archderm.116.1.56

 29. Kawakami T, Soma Y. Correlation of livedo racemosa, cutaneous inflammatory plaques, and antiphospholipid antibodies in patients with cutaneous polyarteritis nodosa. Medicine (Baltimore). (2011) 90:119–24. doi: 10.1097/MD.0b013e3182115508

 30. Kawakami T, Ishizu A, Arimura Y, Soma Y. Serum anti-lysosomal-associated membrane protein-2 antibody levels in cutaneous polyarteritis nodosa. Acta Derm Venereol. (2013) 93:70–3. doi: 10.2340/00015555-1418

 31. Takeuchi S, Kimura S, Soma Y, Waki M, Yamaguchi M, Nakazawa D, et al. Lysosomal-associated membrane protein-2 plays an important role in the pathogenesis of primary cutaneous vasculitis. Rheumatol (United Kingdom). (2013) 52:1592–8. doi: 10.1093/rheumatology/ket159

 32. Li N, Zhu B, Zhu Q, Heizati M, Wu T, Wang G, et al. Serum lysosomal-associated membrane protein-2 levels are increased in small and medium-vessel vasculitis, especially in polyarteritis nodosa. Clin Exp Rheumatol. (2019) 37:79–85.

 33. Kawakami T, Yamazaki M, Mizoguchi M, Soma Y. High titer of anti-phosphatidylserine-prothrombin complex antibodies in patients with cutaneous polyarteritis nodosa. Arthritis Care Res. (2007) 57:1507–13. doi: 10.1002/art.23081

 34. Okano T, Takeuchi S, Soma Y, Suzuki K, Tsukita S, Ishizu A, et al. Presence of anti-phosphatidylserine–prothrombin complex antibodies and anti-moesin antibodies in patients with polyarteritis nodosa. J Dermatol. (2017) 44:18–22. doi: 10.1111/1346-8138.13491

 35. Sánchez-Cubías SM, Martín-Nares E, Hernández-Molina G, Nuñez-Alvarez CA, Sedano-Montoya MA, Vargas-Ruiz AG, et al. Anti-phosphatidylserine/prothrombin antibodies in patients with polyarteritis nodosa. Reumatol Clin. (2021) 17:521–4. doi: 10.1016/j.reumae.2020.05.005

 36. Kawakami T, Tamura Y, Dong Y, Yoshinari M, Nishibata Y, Masuda S, et al. Anti-phosphatidylserine/prothrombin complex antibodies in patients with cutaneous vasculitis: possible involvement in the pathogenesis. J Dermatol. (2021) 48:703–6. doi: 10.1111/1346-8138.15810

 37. Pinceli MS, Echavarria AMJ, Criado PR, Marques GF, Morita TCAB, Valente NYS, et al. Livedo racemosa: clinical, laboratory, and histopathological findings in 33 patients. Int J Low Extrem Wounds. (2021) 20:22–8. doi: 10.1177/1534734619896938

 38. Shirai T, Shirota Y, Fujii H, Ishii T, Harigae H. Four distinct clinical phenotypes of vasculitis affecting medium-sized arteries. Scand J Rheumatol. (2019) 48:308–14. doi: 10.1080/03009742.2018.1551965



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Recent topics related to etiology and clinical manifestations of cutaneous arteritis



		Introduction



		Epidemiology



		Etiology



		Clinical features



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher's note



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Medicine

Recent topics related to etiology
and clinical manifestations of
cutaneous arteritis





OPS/images/fmed-09-1022512-t001.jpg
Number of cases
Females/males

Mean age

(range)

Distribution of skin lesions

Lower limbs.

Upper limbs
Trunk

Skin symptoms
Livedo racemosa
Livedo reticularis
Subcutaneous nodules
Nodules

Uleers

Purpura

Edema

Erythema

Constitutional symptoms
Fever

Asthenia

Weight loss
Extra-cutaneous symptoms
Arthralgia

Arthritis

Myalgia

Paresthesia

Peripheral neuropathy
Neurological sensory involvement

Mono-neuritis multiplex

—, Not described.

Daoud Kawakami Criado Alibaz-Oner
1997 2013 2016 2017
USA Japan Brazil USA

79 101 2 a
172 237 340 192
- 4545179 394%152 491£188
(6-81) =) (9-61) =)
Legs97.5% Legs 100.0%  100.0% -
Arms 329% - 27.3% -
7.6% - 27.3% -
- 83.2% 54.5% -
55.7% - 39.0%
— - 500% —
79.7% 100.0% 61.0%
49.4% 48.5% 63.7% 14.6%
- 66.3% 27.3% 317%
- 316% 12.8%
(as leg edema) (as peripheral extremity edema)
- - 9.1% 19.5%
- - 45% 5.0%
- 66.3% 9.1% 415%
- 14.6% - -
- - 36.3% -
- - = 2.4%
- 56.4% 27% 0%

Ikeda
2020
Japan

84
236

457+ 153

=)

Munera-Campos
2020
Spain

31
182
175
(18-76)

Lowerlegs 84.5%  Lower legs 100.0%

Thighs 6.0%

24%
0.0%

60.7%

36%

238%

30.0%

40.5%

30.0%

73.8%

14.3%

0%

36.9%

214%

333%

Thighs 41.9%
323%
194%

452%

90.3%

35.5%
32%

9.7%
67.7%
65%
19.4%
58.1%

452%

29.0%

Bettuzzi
2022
French

68
353
39° (as the median)

=)

100.0%

205%
11.8%

77.9% (as livedo)

69.1%
16.1%
17.6%

11.8%
33.8%
11.8%

36.8%
29%









OPS/images/crossmark.jpg
(®) Check for updates





OPS/images/logo.jpg
& frontiers | Frontiers in Medicine





