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independently associated with a higher BASDAI score (dis-
ease activity), and that increasing pack years were indepen-
dently associated with higher mSASSS (radiographic spine 
damage), and a tendency with higher BASFI (function). 
These results are in accordance with the published data.

But beyond these findings, the emerging question is the 
precise mechanism explaining the link between smoking 
and inflammation, disease activity, and new bone formation 
related to the disease.

Several pathways may be followed and explored in this 
relationship.

As recalled in the above-mentioned paper, smoking has 
an inflammatory effect through increased production of 
pro-inflammatory cytokines such as TNF-alpha and IL-6. 
In axial SpA, this was suggested by the finding of a smok-
ing dose-dependent rise of CRP levels [5].

Periodontitis may also play a role in the disease, as fre-
quent association was noticed in several studies [9]. Smok-
ing is associated with periodontitis and its severity in a 
dose-dependent manner and correlated with CRP elevation 
[10].

Smoking may also interfere with gut physiology. Gut 
involvement appears increasing in the pathophysiological 
determination of SpA [1], through different implications, 
and particularly gut dysbiosis. Smoking was demonstrated 
to alter intestinal microbiota as well in IBD as in healthy 
subjects [11].

IL-23/Th17 pathway has a major implication in spondy-
loarthritis [2]. In animal models, it was demonstrated that 
chronic cigarette smoke exposure resulted in increase in 
lung Th 17 cell prevalence, and Th17-related cytokines (IL-
17A, IL-6, IL-23) [12], suggesting the possibility of activa-
tion of the IL-23/Th17 pathway by smoking.

Another issue is the impact of smoking upon new 
bone formation in axial spondyloarthritis, as smoking is 

Spondyloarthritis is a chronic disease encompassing sev-
eral phenotypic subsets, and potentially disabling with 
impaired functional capacities, with socioeconomic con-
sequences as the disease affects mainly young adults. The 
pathophysiological mechanisms leading to the disease are 
partially unknown, but involve genetic and environmental 
factors such as gut microbiota [1], as well as some imbal-
ance in immunological regulations, particularly the IL-23/
Th17 axis [2].

A body of evidence became available over the years for 
a deleterious influence of smoking upon spondyloarthritis 
(SpA) [3], and particularly ankylosing spondylitis (AS), 
a subset of axial spondyloarthritis with radiographic evi-
dence. Smoking is associated with more active and severe 
diseases [3], even in early disease [4] with structural dam-
age assessed by radiographic scoring [5]. In a population-
based study in Norway, incident AS was associated with 
current smoking [6]. Moreover, some studies argue for 
impairment of therapeutic response to TNF blockers in 
smokers with axial spondyloarthritis [7].

In this issue, Sakellariou et al. [8] confirm previous 
results with a cross-sectional study in another popula-
tion with different genetic background. The authors found 
in a population of more than 100 anti-TNF-naïve AS 
patients in multivariate analysis that current smoking was 
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associated with radiographic progression in this disease, 
assessed by the mSASSS score, which quantifies predomi-
nantly ossification on the vertebral corner. The underlying 
new bone formation process at the entheses modulated by 
smoking remains to be demonstrated. New bone formation 
in ankylosing spondylitis is a complex process [13], involv-
ing several kinds of molecules, in particular bone morpho-
genetic proteins (BMP), and osteoblast signaling pathway 
markers (Wnt for example) and their inhibitors (DKK-1). 
Some data suggest an effect of smoking on mRNA expres-
sion of BMP in periosteum [14], and this may deserve fur-
ther investigation.

Endothelial dysfunction is also associated with ankylos-
ing spondylitis and may be one of the mechanisms lead-
ing to increased vascular and cardiovascular morbidity and 
mortality in this disease [15]. Some biologic markers of 
endothelium (vascular endothelial growth factor, VEGF) 
were evaluated in the serum of patients with AS, correlated 
with disease activity and predictive of radiographic pro-
gression [16]. Smoking impairs endothelial function; this 
has been demonstrated in healthy subjects [17], and this 
may contribute to increased activity and structural damage 
in SpA smokers.

Finally, smoking may influence epigenetic regulation 
processes. Many systems are involved in epigenetic con-
trol of inflammatory diseases. Sirtuin 1 (Sirt1) is a nuclear 
enzyme from the class III histone deacetylases (HDACs) 
modulating the expression of genes, including those regu-
lating the IL-23/Th17 pathway, sclerostin/Wnt pathways, 
and autophagy, which have all been incriminated in spon-
dyloarthritis (SpA). An exploratory study found that Sirt1 
activity from PBMC was lower in SpA patients without 
NSAIDs compared to controls [18]. Sirt1 is also implicated 
in endothelial function reduction, and in vitro experiments 
suggest that cigarette smoke-mediated reduction of Sirt1 is 
associated with endothelial dysfunction [19].

Factors linked to smoking should also be investigated. 
The potential role of depression should be analyzed. 
Depression is associated with smoking, and with spondy-
loarthritis in some studies.

Obviously, there are several potential underlying fac-
tors (that may be additional) to link smoking and spondy-
loarthritis and disease activity. A better understanding of 
these mechanisms would give new insight into the knowl-
edge of the disease. Many questions remain unanswered 
to date about this topic. Since cigarette smoking is a com-
plex mixture of numerous agents, which compound(s) in 
cigarette smoke is responsible for these deleterious effects? 
The answer to this question would represent a major step 
forward.

The next step will be interventional studies, evaluating 
the impact of smoking cessation upon disease activity and 

long-term outcomes (radiographic damage). This will need 
large groups of patients and prolonged follow-up.

Paying attention on smoking in the management of 
patients with spondyloarthritis is worthwhile. Smoking 
appears as a prognostic factor of poor outcome, as well as 
a known risk factor for cardiovascular morbidity (already 
increased by the inflammatory disease itself). Smoking 
cessation is a primary care measure, part of some national 
recommendations for spondyloarthritis management [20], 
which should be applied to every patient presenting with 
the disease.
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