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Background: The association of the gut microbiome with obesity and metabolic 
diseases as type 2 diabetes (T2D) as well as the influence of environmental fac-
tors like nutrition on its composition is well established. In addition, recent stud-
ies[1] described the composition of gut microbiota to be altered in inflammatory 
rheumatic diseases highlighting a pathogenetic link between the microbiome 
and autoimmune joint diseases.
Objectives: The aim of this study was to analyze food intake and the composi-
tion of the gut microbiota in rheumatoid arthritis (RA) in comparison to healthy 
controls (adjusted for metabolic conditions known to influence the gut microbiota 
composition).
Methods: A subset of the FoCus (Food chain plus) cohort (a cross-sectional 
survey of the general population in northern Germany) with RA and matched 
controls without RA (matched for age, gender, body mass index and diagno-
sis of Type 2 Diabetes mellitus [T2D]) was investigated regarding their nutrition 
patterns and gut microbiome in a case-control analysis. Nutrition patterns were 
derived from Food Frequency Questionaires (FFQ) and analyzed by hierarchi-
cal cluster analysis. The gut microbiota composition was analyzed by 16S rRNA 
gene sequence data clustered into operational taxonomic units (OTUs). Microbi-
ome composition was analyzed by alpha- (phylodiversity, Shannon index, Chao 
index) and beta-diversity measures (Bray-Curtis distance, Jaccard index) and by 
hurdle-models.
Results: We identified n = 94 individuals with RA and n = 94 matched con-
trols (mean age 57 years, SD 12.9; mean BMI 31.1, SD 8.9). Interleukin 6 
was significantly higher in the RA group compared with controls (p=0.012), 
while no differences were observed between groups for HOMA-Index, 
CRP, lipoprotein (a) or triglycerides. Nutrition data from FFQs was used in 
a hierarchical cluster analysis, resulting in two main clusters (the second 
one defined by a significantly higher intake of vegetables, fruit and dairy 
products). Nutrition clusters did not differ significantly between RA cases 
and controls (p=0.228). When comparing the composition of the intestinal 
microbiota between RA patients and controls (adjusted for nutrition cluster 
and IL-6), significant differences in the beta-diversity were detected using 
Bray-Curtis distance (p=1.82e-9) and Jaccard index (p=1.82e-9). Hurdle 
model analysis of the core measurable microbiome identified three can-
didate species OTUs (Flavonifractor and 2x Blautia). No significant differ-
ences in alpha diversity was observed when analyzed by species richness 
(p=0.9), Shannon (p=0.3) and Chao index (p=0.6).
Conclusion: Participants suffering from RA had significant differences in the 
composition of the gut microbiome compared to controls matched for age, BMI, 
gender and T2D after adjusting for nutrition patterns and IL-6. Investigating differ-
ences in the functional capacity of the altered gut microbiome in RA may better 
characterize a possible link of gut microbes to the development of RA.
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Background: Interstitial lung disease (ILD) is one of the main causes of death 
in patients with rheumatoid arthritis (RA), constituting its early diagnosis in these 
patients a challenge for the clinicians [1]. In this sense, pulmonary endothelial 
activation is one of the essential steps to the development of lung lesions [2,3]. 
In this regard, endothelin-1 (ET-1), the most potent endogenous vasoconstrictor, 
has been described as a profibrotic molecule [3]. Accordingly, it is plausible to 
think that ET-1 is involved in the pathophysiology of RA-ILD+.
Objectives: To explore the role of ET-1 as a biomarker of pulmonary fibrosis in 
RA-ILD+.
Methods: Peripheral venous blood was collected from 21 RA-ILD+ patients 
and two comparative groups: 25 RA-ILD- patients and 21 idiopathic pulmonary 
fibrosis (IPF) patients. All the subjects were recruited from the Rheumatology 
and Pneumology departments of Hospital Universitario Marqués de Valdecilla, 
Santander, Spain. Serum levels of ET-1 were determined by ELISA.
Results: RA-ILD+ patients showed increased levels of ET-1 compared to those 
with RA-ILD- (p<0.01, Figure 1A). Interestingly, the ability of serum ET-1 levels 
to discriminate patients with RA-ILD+ from those with RA-ILD- was further con-
firmed by receiver operating characteristic curves (area under the curve: 0.77, 
p<0.01, Figure 1B). The optimal cutoff value for ET-1 showing the best sensitivity 
and specificity was 1.02 pg/mL. Moreover, patients with RA-ILD+ presented simi-
lar levels of ET-1 than those with IPF (p=0.50, Figure 1A). Additionally, a negative 
correlation between ET-1 serum levels and both forced vital capacity and forced 
expiratory volumen at first second was disclosed in patients with RA-ILD+ (r=-
0.56, p=0.04 and r=-0.65, p=0.01, respectively).
Conclusion: Our study suggests that ET-1 levels are linked to lung injury and 
worse lung function, supporting its role as a potential blood biomarker of ILD in 
RA patients.
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