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Table 3: Species with statistically different abundances among patients and controls. Principal coordinate analysis (PCoA) 
defined the dissimilarities between the two groups. Kruskal-Wallis test determined the statistical significance (p values <0.05).

OUT: operational taxonomic units.

Alloprevotella, Neisseria, and Mogibacterium as predic-
tors (Figure 5a). Genera are reported according to their 
mean decrease accuracy. We also evaluated the importance 
of genera within the Random Forest Model based on Gini 
scores. The optimal Random Forest Model (with bootstrap 
samples, ntree =500 and mtry =2) resulted in OOB =0.22 
and in the area under the ROC curve =0.815 (Figure 5b).

Discussion
In the present study, using next-generation sequenc-

ing analysis, we provide knowledge that supports the no-
tion of distinct salivary microbiome profiles in patients 
with stable decompensated cirrhosis. The salivary mi-

crobiome was thoroughly studied in a substantial deep 
level, according to that previously described in patients 
with cirrhosis15. We detected many different bacterial 
taxa, even rare ones, which allowed a thorough analysis 
of bacterial diversity in patients’ and controls’ samples. 

Decoding all available data from the analysis of sali-
vary samples, we found decreased diversity of the sali-
vary microbiome in decompensated patients compared to 
healthy controls. The salivary microbiome is considered 
less variable than other investigated body sites32; after 
that, changes among different populations could be of 
greater significance. Besides, Qin et al14 explained the 
role of the oral-gut-liver axis in the pathogenesis of cir-
rhosis, supporting the notion that altered gut microbiome 
arises by a massive invasion of the gut by oral bacterial 
species from the mouth and may play a key role in the 
progression of liver diseases and the development of de-
compensated events33.

In our cohort, the most abundant phyla were Fir-
micutes, Bacteroidetes, Proteobacteria, Fusobacteria, 

Figure 3: The Venn diagram depicts the number of genera 
common in all groups and the number of genera unique in 
each group; red for controls, yellow for patients without he-
patocellular carcinoma (HCC), blue for patients with HCC.

Figure 4: Principal Coordinate Analysis showing different 
clustering of patients and controls salivary microbiome.


