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Why rheumatologic skin disease?

Some might ask, “Why devote publication space to such a narrow subject as rheumatologic (syn. rheumatic) skin disease in
a reputable, broadly-based scientific journal such as the Annals of Translational Medicine that covers thought and translational
investigation concerning all diseases that can affect the human body?”

Rheumatologic disorders (syn. rheumatism) are medical conditions that cause chronic, intermittent pain resulting from
dysfunction of joints and connective tissue. There are approximately 200 different classifiable rheumatologic disorders. Some
are quite rare (e.g., idiopathic inflammatory myopathies) while others are very common [osteoarthritis (degenerative joint
disease)]. When taken together rheumatologic disorders account for a considerable quality-of-life and economic burden
throughout the world.

Arthritis is the leading cause of disability in the United States. The Centers for Disease Control and Prevention reported
that the total cost of arthritis and other rheumatologic conditions in the United States was approximately $128 billion in the
year 2003. This was equivalent to 1.2% of the 2003 U.S. gross domestic product (1). With the aging population, that annual
cost was projected to grow considerably.

Chronic, disfiguring and difficult-to-treat skin changes of some rheumatologic disorders can produce profound impacts
on a person's life. In addition to economic costs, rheumatologic skin disorders can be profoundly debilitating. Healthcare
quality-of-life studies have repeatedly shown that the life-impact of chronic skin disease is similar to that of chronic vital
internal organ diseases including cardiovascular disease, renal disease and neurologic disease.

Rheumatologic disorders can be divided into three broad functional categories—degenerative, autoinflammatory and
autoimmune. The subject of this Series will be on the cutaneous manifestations of the autoimmune connective tissue diseases
including lupus erythematosus (LE), dermatomyositis (a member of the idiopathic inflammatory myopathies), morphea and
systemic sclerosis (i.e., autoimmune scleroderma) and vasculitis. These are genetically-complex, heterogeneously-expressed
autoimmune clinical disorders that can impact both vital internal organ systems as well as the skin. The manner in which the
skin is affected clinically can provide insight into the prognosis for vital internal organ involvement and dysfunction. The
impact of environmental influences on the genetically-susceptible rheumatologic disease host deserve further exploration.

The skin is among the most accessible organ systems in the human body for studying autoimmune clinical phenomena.
As a visible organ, it allows a level of observational nuance not afforded by other organ systems. Careful observation in
skin provides an ability for defining naturally occurring biologic subgroups that have the potential to reveal novel genetic/
immunologic/molecular correlations that have important ramifications for understanding disease pathophysiology.

Both lesional and non-lesional skin biopsies can be readily obtained for translational clinical research studies. Experimental
pathologic studies of LE skin lesion tissue were critical in documenting that interferon gene dysregulation is a biomarker for
immunologic tissue injury in the early inflammatory stages of LE, dermatomyositis and morphea/systemic sclerosis. Much is
being learned in the context of translational and interventional studies about disease heterogeneity and the role of specific,
potentially-targetable pathways. This understanding has led to completely new targeted treatment strategies for these and
related clinical disorders.

When considering human organ systems, the vasculature has typically been listed as a component of the circulatory system
along with the heart and circulating blood cells. However, early observations into the pathogenesis of extrapulmonary tissue
injury in patients with severe Covid-19 illness have suggested that the microvascular endothelium is the initial target for viral
injury of vital internal organs such as the heart, kidneys, liver and brain.

As such, some have felt that the human vasculature might better be viewed as an organ system unto itself. This could focus
more research interest and research funding on clinical disorders that result primarily from human vasculature injury such
as vasculitis. Research progress on cutaneous vasculitis has been quite sluggish in the past. However, international research
collaborations such as the Diagnostic and Classification Criteria in Vasculitis (DCVAS) Study promise to facilitate progress in
this area.

In the past, progress has been slow in identifying new treatment options for the cutaneous manifestations of the
autoimmune connective tissue diseases. This was in part due to the fact that these are rare/orphan clinical disorders. Being
less profitable, they attracted little attention from the pharmaceutical industry. In addition, the lack of validated clinical
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tools for quantifying clinical trial endpoints of cutaneous inflammation and damage also contributed to the lack of progress.
The recent development and validation of such clinical tools for classifying degrees of skin disease activity and damage for
cutaneous LE and dermatomyositis are leading the way in overcoming this obstacle. The Cutaneous Lupus Erythematosus
Disease Area and Severity Index (CLASI) and the Cutaneous Dermatomyositis Disease Area and Severity Index (CDASI) are
prime examples of such clinical tools. There have been no new approved medications for these diseases in over 50 years, and
ongoing and future studies have the potential to significantly advance therapeutic options in the near future.

Patient-oriented translational clinical research is a circular process. It begins and ends at the bedside and in the clinic.
Clinical observation leads to clinical belief and hypothesis generation which are the forces that drive the patient-oriented
translational clinical research engine. Changes in the skin are among the most easily observable of clinical phenomena. And,
disordered function of the skin can be a window into disordered function of vital internal organs. In addition, skin disease
tissue can be readily-obtained for research purposes. The content of the narrative reviews in this Series was designed to
provide non-dermatologist readers with a better perspective on the value of clinical observation and translational research
focused on the cutaneous manifestations of genetically-complex, environmentally-impacted and variably-expressed human
illnesses such as the autoimmune connective tissue diseases.
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