
Wound/Skin Care: Impact of 
Autoimmune Disorders & 
Associated Pharmacologic 

Agents
Niveditha Mohan, MBBS

Associate Professor, University of Pittsburgh



Objectives

• Physiology of normal wound healing

• Epidemiology of chronic ulcers in autoimmune disorders

• Specific autoimmune disorders and wound healing

• Effects of medications used in autoimmune disorders on wound 
healing

• Diagnosis of underlying autoimmune disorders in chronic ulcers

• Co-management of autoimmunity and chronic wounds



Introduction

• An ulcer/wound that is nonresponsive to 3 months of appropriate 
wound care is defined as a chronic.

• Affects approximately 6.5 million people in the US with a prevalence 
of 1%

• Estimated costs per year - $25 billion

• Associated with increased mortality and pain

• Associated with decreased psychosocial well being and quality of life



Normal wound healing – 4 phases



Epidemiology of autoimmune chronic ulcers

• Leg ulcers - vascular etiology in 79.7% (venous, peripheral arterial disease 
or mixed)

• 20-23% - complex causes (vasculitis, pyoderma gangrenosum, other 
autoimmune diseases)

• 6-7% of pts found to have leg ulcerations in association with a systemic 
autoimmune disease

• Significantly larger mean surface area (33.4cm² vs 22.5cm²; P=0.2)

• Higher rate of split-thickness skin graft failure (50% compared to 97%; 
P=0.0002)

• These may be predictors of immune-related diseases that warrant further 
evaluation
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Specific autoimmune disorders and wound healing



Rheumatoid arthritis

• Most common autoimmune disease associated with leg 
ulceration

• Risk factors – older age (HR1.73 per 10 year increase), 
positive rheumatoid factor (HR 1.63), rheumatoid nodules 
(HR 2.14), venous thromboembolism (HR 2.16)

• Gravitational/venous ulcers are most common; arteritic
ulcers are rare and seen in advanced disease

• Evaluate for underlying Felty’s syndrome

• Use of TNF blockers associated with significantly higher 
likelihood of healing

• Bx - exclude malignancy and infection– vasculitis in 50%, 
non-specific findings in rest (fibrosis, scar tissue)



Treatment of RA associated ulcers

• Rx – Decrease glucocorticoid use; more aggressive 
immunosuppression to treat underlying disease

• Relieve pain

• Treat locally

• Treat coexisting infection

• Surgical intervention – endovascular intervention for critical limb 
ischemia- related ulcers – 1 year amputation free survival and 
freedom from reintervention was 89% and 91%



SLE

• Rarely seen in lupus 

• Secondary to immune complex-mediated vasculopathy

• Coexistant procoagulant states may contribute

• Bx – leukocytoclastic vasculitis with fibrinoid necrosis and prominent 
PMN cell infiltration; thrombo-occlusive findings should raise 
suspicion for antiphospholipid antibodies

• Rx – Treat underlying disease; anticoagulation if needed; belimumab
(Benlysta) have shown efficacy in treating cutaneous manifestations 
of lupus



Scleroderma and MCTD

• LE ulcers seen in 4% of long standing 
scleroderma

• Etiology is multifactorial
• Arterial and venous disease can contribute to 

delayed healing in 50% of Scl patients

• Vascular evaluation and procoagulant workup 
recommended in all patients

• Bx – fibrin occlusive vasculopathy with intimal 
thickening and mild inflammation

• Rx – multidisciplinary approach; bypass surgery 
may be less effective due to associated distal 
vasculopathy. Endovascular treatment may be 
more successful. Medical interventions to 
address vasculopathy are critical.



Pyoderma gangrenosum

• Neutrophilic 
dermatosis resulting in 
cutaneous ulceration, 
non-infectious, usually 
associated with an 
underlying condition

• Pustule→Bullae→Ulcer
ation with purulent 
drainage

• Associated with 
pathergy (worsening in 
response to surgical 
debridement or bx)



Pyoderma gangrenosum



ANCA associated vasculitis

• GPA, MPA and EGPA 
• Biopsy should include subcuticular 

tissues; yield is better when done 
early

• Bx – leukocytoclastic vasculitis, 
fibrinoid necrosis; vasculitis can 
be seen in medium and small 
arteries of the reticular dermis 
and fat; direct 
immunofluorescence for 
immunoglobulin and complement 
deposits

• Rx – treat the cause



TAO – thromboangiitis obliterans (Buerger’s
disease)
• Nonatherosclerotic segmental inflammatory 

occulusion of small to medium-sized arteries and 
veins, affecting peripheries

• Presenting complaint - claudication→rest
pain→ischemic ulceration

• Low in Europe (0.5-5.6%)<India (45-
63%)<Ashkenazi Jews in Israel (80%)

• Consider when critical limb ischemia is seen in pts 
<50years

• Strong association with smoking unfiltered 
cigarettes



TAO
• Imaging – distal segmental occlusive lesions interspersed with normal 

appearing arteries with areas of collateralization (corkscrew 
collaterals); typically infra popliteal and distal to brachial arteries.



TAO

• Bx – Highly cellular inflammatory occlusive thrombosis with relative 
sparing of vessel wall and internal elastic lamina



TAO - management

• STOP SMOKING

• Nicotine replacement therapy is not 
recommended

• Vasodilators, prostacycline analogues, 
antiplatelet drugs, autologous whole 
bone marrow stem cell 
transplantation

• Endovascular treatment

• Graduated exercise to improve 
collateral circulation



Erythema nodosum and panniculitis
• Inflammation, induration and ulceration of subcutaneous tissues

• Ulceration can be seen in nodular vasculitis, pancreatic disease, 
α1antitrypsin deficiency



Hematological disorders

• Sickle cell disease – 2.5% of patients

• Hydroxyurea-associated leg ulcers – 9% of pts with myeloproliferative syndrome, 29% 
with sickle cell anemia, dose dependent

• Atrophie blanche (livedoid vasculopathy) – chronic small vessel vasculopathy, recurrent 
leg ulcers, stellate porcelain white scars, presence of hyaline thrombi in the mid nad
upper dermal vessels with fibrinoid changes

• Cholesterol emboli – post procedure, elongated cholesterol-clefts in the deep dermal 
arterioles

• Calciphylaxis – calcific uremic arteriopathy in CKD, progressive occlusion of dermal 
vessels, painful indurated plaques that develop necrosis and ulceration, poor prognosis 
(,50% 1 year survival), bx shows calcium deposition in the media of adipose vasculature

• Cryoglobulinemia

• Antiphospholipid antibody syndrome

• Genetic prothrombotic states



Infections

• Hepatitis C with cryoglobulinemia causing 
small and medium vessel vasculitis

• Hepatitis B causing polyarteritis nodosa

• Non-tuberculous bacteria

➢Buruli ulcer – Mycobacterium ulcerans –
sub-Saharan Africa, Australia

➢Leprosy – Mycobacterium leprae – India, 
Brazil, Indonesia



Effect of medications used on autoimmune 
disorders on wound healing
• Caused by medication directly • Caused by delayed wound 

healing
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Direct medication toxicity
• TNFα blockers 

• IL-17, IL-23 blockers

• Methotrexate 

• Glucocorticoids 



Medications affecting wound healing

• Chemotherapy – direct and indirect effects on VGEF

• Anti-rheumatic meds – evidence of mixed, low to moderate quality, 
conditional recommendations, low to moderate quality evidence, 
supported by the American College of Rheumatology and the 
American Association of Hip and Knee Surgeons.

• Glucocorticoids



2017 American College of Rheumatology/American Association of Hip and Knee Surgeons Guideline for the 

Perioperative Management of Antirheumatic Medication in Patients With Rheumatic Diseases Undergoing 
Elective Total Hip or Total Knee Arthroplasty

Arthritis Care & Research, Volume: 69, Issue: 8, Pages: 1111-1124, First published: 16 June 2017, DOI: (10.1002/acr.23274) 



Medications affecting wound healing

• Glucocorticoids – dose dependent effect; anti-inflammatory effect in 
lower doses can prevent wounds from being arrested in the 
inflammatory stage vs significant suppression of inflammation can 
prevent wounds from progressing into next stages of wound healing

• Keratinocytes -epidermal atrophy, delayed reepithelialization

• Fibroblasts - reduced collagen and ground substance, resulting in 
dermal atrophy and striae

• Vascular connective tissue support -telangiectasia, purpura, easy 
bruising

• Impaired angiogenesis - delayed granulation tissue formation.



Diagnosis of underlying autoimmune 
disorders

• History and physical exam

• Directed labs based on exam 

• Labs should be viewed in the context of the clinical 

presentation

• Biopsy

• Rheumatology and/or hematology consultation



Laboratory testing to investigate autoimmune and prothrombotic
states in patients with chronic non-healing wounds.

Test Disease detected

Anti-nuclear antibody Systemic Lupus Erythematosus and other autoimmune diseases

Anti-Smith antibody Systemic Lupus Erythematosus

Anti-dsDNA antibody Systemic Lupus Erythematosus

Complement C3
Complement C4

Systemic Lupus Erythematosus (low in active disease)

Anti-Centromere antibody Scleroderma

Anti-Scl70 antibody Scleroderma

Anti-ribonuclear protein (RNP) Mixed connective tissue disease

SSA and SSB antibodies Sjogrens Syndrome

Rheumatoid Factor Rheumatoid Arthritis

Anti-Cyclic Citrullinated Peptide Rheumatoid Arthritis

Anti-neutrophil cytoplasmic antibodies Granulomatosis with polyangiitis, Microscopic Polyangiitis, Eosinophilic granulomatosis with polyangiitis, 
Cocaine and Levamisole associated vasculitis

Anti-β2-glycoprotein I antibodies Antiphospholipid syndrome

Anti-cardiolipin antibodies Antiphospholipid syndrome

Lupus Anticoagulant Antiphospholipid syndrome

Prothrombin gene mutation Genetic prothrombotic state

Factor-V Leiden mutation Genetic prothrombotic state

Plasminogen Activator Inhibitor Genetic prothrombotic state

MTHFR mutation Genetic prothrombotic state

Quantiferon gold Tuberculosis exposure

HIV test HIV

Hepatitis B and C Hepatitis B and C



Co-management of autoimmune ulcers

• Multidisciplinary approach 

• Treatment of underlying cause

• Concomitant wound care

• Surgical interventions when underlying 

disease process is well controlled to 

have best outcomes
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