
HIPPOKRATIA 2020, 24, 4 159

detect dissimilarities, where principal coordinate axes 
resulted from eigenvectors standardized by dividing the 
square root of their corresponding eigenvalue. It revealed 
taxa that counted more in total variance and used for pat-
tern visualization. OTUs did not appear more than five 
times in more than 25 % of the subjects were filtered 
out. To confirm significant differences between patients 
and controls and between the subgroups of patients, we 
implemented permutational multivariate analysis of vari-
ance (PERMANOVA)25 with 1,000 permutations together 
with PERMutational analysis of multivariate DISPersion 
(PERMDISP)26,27 to strengthen the results of the PER-
MANOVA test further. 

Boruta feature selection algorithm with a maximum 
number of 1,500 runs was implemented, using Boruta 
5.2.0v28 package at the genus level. We removed those 
taxa not seen more than five times in at least 25 % of the 
samples. In addition, the Random Forest29 classification 
algorithm was used with randomForest 4.6.12v30 pack-
age to examine the predictive power of selected genera 
and their contribution to the separation of controls and 
patients. 

 We implemented the Chi-square test to examine dif-
ferences between patients’ and controls’ gender. Also, the 
independent samples t-test examined differences between 
patients’ and controls’ age. The area under the receiver 
operating characteristic (ROC) curve was utilized to 
evaluate the discriminative ability of the Boruta algo-
rithm to classify patients with decompensated cirrhosis31. 
A p value <0.05 was considered statistically significant. 
The above-mentioned statistical analysis was conducted 
using the IBM SPSS Statistics for Windows, Version 25.0 
(IBM Corp., Armonk, NY, USA).

Results
We studied 28 stable decompensated patients (20 

males, age 53.1 ± 11.5 years). Baseline features are re-
ported in Table 1. Chronic viral hepatitis B or C was the 
cause of cirrhosis in 39 % of the patients. The mean value 
of the MELD score was 12 ± 3 and the median value of 
the CTP score was 7 (range: 5-11). There were 16 patients 
with MELD score <12, and nine patients were classified 
as CTP class A. Five patients (17.8 %) had HCC, while 
six patients (21.4 %) had a history of hepatic encephalop-
athy. Moreover, we analyzed 26 matched healthy controls 
(18 males, age 51.8 ± 10.4 years). The two groups did not 
differ significantly regarding their baseline characteris-
tics, age, and gender (Table 1).

Alterations in the composition of the salivary microbiome 
In the present study, 8,067,695 total raw reads were 

obtained. Exploration of relative abundance identified 14 
phyla and 113 families in all 54 study subjects, 28 pa-
tients, and 26 controls. Thirteen phyla and 95 families 
were identified in controls, and 13 phyla and 103 fami-
lies in patients. In total, the most abundant phyla detected 
were Firmicutes (38.43 %) and Bacteroidetes (29.88 %), 
followed by Proteobacteria (21.17 %), Fusobacteria 
(4.73 %), Actinobacteria (3.30 %), and Tenericutes (1.09 
%). The remaining eight phyla Spirochaetes, Chloroflexi, 
Verrucomicrobia, Synergistetes, Nitrospirae, Deinococ-
cus-Thermus, Cyanobacteria, and Planctomycetes, con-
tributed fewer than 2.0 % to the total abundance. Details 
about total abundance and the number of families for each 
phylum in controls and patients are depicted in Table 2. 
Phylum Deinococcus-Thermus was detected only in con-
trols, while Phylum Planctomycetes only in patients. 

Table 1: Baseline characteristics of the 28 decompensated patients and 26 healthy controls included in the study. 

Variable Patients
n =28

Controls
n =26 p value

Age (mean ± SD, years) 53.1 ± 11.5 51.8 ± 10.4 0.65
Gender, male, n (%) 20 (71) 18 (69) 0.86

Etiology of cirrhosis, n (%)
Viral hepatitis
Alcohol
Other 

11 (39)
11 (39)
6 (22)

MELD score (mean ± SD) 12 ± 3

MELD score <12, n (%)
MELD score >12, n (%)

16 (57)
12 (43)

CTP score (median, range) 7 (5-11)
CTP class A, n (%)
CTP class B/C, n (%)

9 (32)
19 (68)

History of complications
SBP, n (%)
GI Bleeding, n (%)
Encephalopathy, n (%)

3 (10.7)
10 (35.7)
6 (21.4)

HCC, n (%) 5 (17.8)
n: number, SD: standard deviation, MELD: Model for End-stage Liver Disease, CTP: Child-Pugh score, SBP: spontaneous bacterial peritoni-
tis, GI: gastro-intestinal, HCC: Hepatocellular carcinoma.


