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It has been established that smoking has a profound impact on susceptibility and severity in some rheumatic
diseases (e.g., rheumatoid arthritis), a mild impact in others (e.g., systemic lupus erythematosus) through epi-
demiological studies. And smoking is known to affect many inflammatory and autoimmune diseases through
various mechanisms, including immunomodulation and chemical exposure. Although similar studies in-
vestigating the role of cigarette exposure in susceptibility to SSc have been rarely reported and specific me-
chanisms have never been established, the relationship between smoking and some SSc-related symptoms have

been demonstrated during the last decade. However, due to the diversity of study designs, control populations,
patient populations and the methodology used to determine smoking history, these results are contradictory in
some respects. This paper will review current evidence on the association between smoking and SSc and sum-

marize potential mechanisms.

1. Introduction

Systemic sclerosis (SSc) is a connective tissue disease which is
characterized by the deposition of excess collagen in skin and multiple
internal organs. Symptoms of this disease include diffuse vasculopathy,
immune activation, low-grade inflammation and subsequent tissue fi-
brosis [1]. Clinically, SSc is mainly divided into two categories based on
the extent of skin fibrosis: diffuse cutaneous SSc (dcSSc) and limited
cutaneous SSc (lcSSc). Like many other autoimmune and rheumatic
diseases, the etiology of SSc is also considered to be multifactorial, with
important contributions from multiple genetic and environmental fac-
tors, but the pathogenesis of SSc is not yet fully understood.

Since the first US Surgeon General's report in 1964, smoking has
been recognized as one of the major risk factors for an ever-increasing
number of diseases and conditions. It contains innumerable toxic che-
micals that could cause genetic mutations and influence both cell-
mediated and humoral immune responses harmfully [2]. These changes
could eventually, in the course of years or decades, lead to the devel-
opment of an autoimmune disease. Recently, smoking has been found
to be an environmental risk factor for the development to autoimmune
diseases, e.g., theumatoid arthritis [3] and SLE [4]. However, few
studies have shown that smoking is a risk factor for SSc, but the asso-
ciation between smoking and disease manifestations of SSc have been

extensively noted during the last decade. For example, a study pub-
lished in 2002 found that smokers were 3-4 times more prone to re-
quire treatment for digital ischemia [5]. However, conflicting results
have been observed in these studies (see Table 1); these might be ex-
plained by small sample sizes or the heterogeneity of the study design,
the definition of smoking, and the methods used to collect information
about tobacco exposure as well as some inherent biases. If failure to
account for these factors may lead to under- or overestimates of the
association between smoking and disease outcomes. Therefore, this
paper will review current evidence on the association between smoking
and SSc to determine whether cigarette smoking worsens the progres-
sion and outcome of SSc from different aspects.

2. Search methods for identification of studies

For this review, we attempted to review the literature related to the
association between smoking and the risk of SSc by searching for arti-
cles published from 1984 to 2017 in Medline via PubMed without any
restriction on language. Systemic sclerosis OR scleroderma OR SSc in-
dividually with each of the following key descriptors of smoking:
Smoking, smoke, cigarette, cigarette smoke, cigarette smoke extract,
tobacco, tobacco smoke. This search strategy returned 296 primary
references. But after carefully read the title and abstract, 21 articles
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