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Table 1. Experimental grouping method
Group Case Taking medicine Dosage Taking time

The observation group
(RP) before and after

9 Rifaximin+Bacillus
subtilis/Enterococcus two

treatment (RPpre/RPpost) viable capsules group

The control group (R)

12 Rifaximin

before and after treatment

(Rpre/Rpost)

Oral rifaximin 0.4 g orally 2 times/day, Bacillus  Oral for 4 weeks
subtilis/enterococci enteric-coated capsules 0.5 g

orally 3 times/day

Oral rifaximin 0.4 g orally 2 times/day Oral for 4 weeks
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Table 2. Important OTUs discovered by the LDA model and corresponding 3 themed models

Topic ID Samples ID Weights Important OTUs bacteria

Topic 1 RPO1pre 3.74E-02 OTU 1 (Escherichia), OTU_18 (Escherichia), OTU_29 (Escherichia),
RPO1post 4.15E-02 OTU_33 (Faecalibacterium), OTU_46 (Haemophilus), OTU_66 (Escherichia),
RO1pre 3.73E-02 OTU_89 (Oscillospira), OTU_95 (Morganella), OTU 130 (Escherichia),
ROIpost 3.96E-02 OTU 148 (Escherichia), OTU_169 (Escherichia), OTU_239 (Escherichia),
RO2pre 3.69E-02 OTU_293 (Sutterella), OTU_322 (Phormidium), OTU_464 (Escherichia),

RP02pre 4.11E-02 OTU 551 (Escherichia), OTU_1020 (Escherichia), OTU_1094 (Buchnera),
RPO02post 4.26E-02 OTU_1348 (Escherichia)

RPO3pre 4.33E-02

RPO3post 4.12E-02

RPO4pre 3.94E-02

RPO04post 2.95E-02

RPO5pre 4.04E-02

RPOS5post 3.57E-02

RO3pre 4.04E-02
RO3post 4.24E-02
RO4pre 3.48E-02

RO4post 4.18E-02
RPO6pre 6.09E-02

Topic 2 RO2post 2.72E-02 OTU_4 (Bacteroides), OTU_23 (Bacteroides), OTU_34 (Bacteroides),
RPO6post 1.24E-01 OTU_37 (Bacteroides), OTU_48 (Bacteroides), OTU_87 (Bacteroides),
RO5post 1.25E-01 OTU_88 (Bacteroides), OTU 101 (pleleius), OTU_102 (Bacteroides),
RPO7pre 1.02E-02 OTU_109 (Bacteroides), OTU_415 (Bacteroides), OTU_446 (Bacteroides),
RPO7post 1.59E-02 OTU_785 (Bacteroides), OTU_1005 (Bacteroides), OTU_1412 (Bacteroides)
RO7pre 2.43E-03
RO7post 1.32E-02
RPO8pre 4.12E-03
RPO8post 9.50E-03
RP09pre 9.63E-02

Rllpre 8.14E-02
R1lpost 1.13E-01
Topic 3 ROS5pre 4.58E-02 OTU_6 (Streptococcus), OTU_31 (Streptococcus), OTU_85 (Streptococcus),

RO6pre 5.87E-02 OTU_99 (Ruminococcaceae), OTU_118 (Oscillospira), OTU_132 (Streptococcus),
RO6post 5.86E-02 OTU_133 (Streptococcus), OTU_136 (Streptococcus), OTU_151 (Streptococcus),
RO8pre 3.82E-02 OTU_365 (Butyricimonas), OTU_1365 (Bacteroides), OTU_1456 (Streptococcus)
RO8post 3.02E-02

RO9pre 3.26E-02

RO9post 3.25E-02
RPO9post 5.14E-02

R10pre 5.67E-02
R10post 6.14E-02
R12pre 5.60E-02

R12post 5.34E-02
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Figure 1.

spanning tree (MST), the left graph is colored according to the theme distribution of the cell nodes and the right
graph is colored with the sample time (in days). Each point represents an OTU cell, the color of the Topic midpoint
represents three different topics, and the Group represents a different sampling time. B: Backbone.tree-b.tree, which
shows the two-phase trajectories of the Topic and Group backbone trees, respectively, with small branches of the
OTU unit. The order along the tree trajectories follows a desired time series. C: Backbone.tree-b.tree2, with larger
nodes representing backbone OTUs and smaller nodes representing only slightly varying OTUs with the backbone

to which they are attached.
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Figure 2. Three types of intestinal microflora identified in the LDA model for MHE patients.

(A) Rifaximin group (B) Rifaximin plus probiotics group
&
S
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Figure 3. Changes in intestinal microflora within MHE patients before and after treatment with rifaximin (A) and
rifaximin plus probiotics (B). Red for Cluster-E, blue for Cluster-S, green for Cluster-B, a circle composed of three

parts, each part corresponds to a semicircle, the same type of color represents more conversion.
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Figure 4. LEfSe analysis of MHE patients with taxonomic units before and after treatment, the relative abundance of
significant differences. Green means lower than before treatment, red means higher after treatment than before treatment.
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Figure 5. Based on the Wilcoxon Matched-pairs Signed Rank test, comparing the effects of two treatments on the

Shannon diversity index (A, B) and good coverage (C, D) of intestinal microbiota in patients with MHE before and

after treatment (group R and group RP).
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Table 3. Comparison of intestinal microflora in
observed Group RP and control group P after treatment
(x+£5s)
Intestinal flora  After treatment  Control group P val
bacteria (n=9) (n=12) value
Escherichia 7.93+0.94 8.15+0.65 0.03
Bacteroides 8.03+0.78 8.35+£0.86 0.01
Streptococcus ~ 7.53+0.88 6.58+0.67 0.04

T4 MLEAERTTBEIBTRRIERTH
Table 4. Compares the clinical efficacy of two treatment
groups after treatment

Group Case Markedly  Effective
Observation group RP 9 5 3
Control group R 12 5 4

P value <0.05

#=5 XMNHEAEEREENIFARRNIFER
Table 5.
adverse reactions

Comparison of two groups of patients

Group Case Diarrhea  Stomach ache
Observation group RP 9 1 1

Control group R 12 1 3

P value <0.05
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6. FEEPMFABEEPHEESHETE/MKE ZBIEETT /AN MHE BE /8T R BIRARIERGEITER
Table 6. Statistical results of clinical indicators before and after treatment of rifaximin and rifaximin combined
with B. subtilis / enterococci live viable combination therapy in MHE patients

Treatment method Clinical indicators Before treatment (means)  After treatment (means)  Rise and fall P value

Observation group IL-2 15.067 13.033 —2.033 0.170

rifaximin combined 1L-4 8.500 5.611 —2.889 0.003

probiotics (group RP)  IL-6 27.689 21.611 ~6.078 0.000
IL-10 4.067 3.256 —-0.811 0.004
TNF-1 15.289 14.089 —-1.200 0.001
CRP 7.378 6.111 -1.267 0.025
BA 106.000 66.667 —39.333 0.003
NCT-A 88.778 62.333 —26.444 0.000
DST 36.556 46.444 9.889 0.002
TBIL 62.456 42.233 —20.222 0.005
ALB 31.778 32.222 0.444 1.000
AST 60.333 47.778 —12.556 0.004
ALT 52.111 39.667 —12.444 0.005
v-GGT 107.556 70.333 —37.222 0.002
PT 16.689 25.722 9.033 0.003
INR 1.197 1.211 0.014 0.254
Crea 84.778 51.778 —33.000 0.002

The control group 1IL-2 14.383 12.917 —1.467 0.170

rifaximin (group R) 1L-4 7.408 4.800 —2.608 0.003
IL-6 24.675 17.733 —6.942 0.000
IL-10 4.425 3.325 —1.100 0.019
TNF-1 14.975 10.508 —4.467 0.001
CRP 12.217 8.142 —4.075 0.037
BA 100.250 58.917 —41.333 0.003
NCT-A 95.750 64.500 -31.250 0.000
DST 32.667 45.333 12.667 0.002
TBIL 51.617 36.108 —15.508 0.005

6
IL-2 MHE
IL-4 1IL-6 IL-10 TNF-oo TBIL ALT CRP
NCT-A y-GGT
(P>0.05) IL-2 IL-4 IL-6 Wik
IL-10 TNF-o TBIL ALT CRP NCT-A vy-GGT MHE

(P<0.05) NCT-A
DST (P<0.05) NCT-A
DST
MHE
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Study of the structure of intestinal microflora in patients with
mild hepatic encephalopathy based on probability topic model

Xialin Wang', Zan Zuo'?, Hong Fan'?, Xiangyang Kong', Jianfeng He'"

" School of Information Engineering and Automation, Kunming University of Science and Engineering, Kunming 650500,
Yunnan Province, China

? Digestive Department of the First People’s Hospital of Yunnan Province, Medical Faculty of Kunming University of Science
and Technology, Kunming 650532, Yunnan Province, China

Abstract: [Objective] We used Latent Dirichlet Allocation (LDA) probabilistic topic model to analyze the effect of
rifaximin combined with probiotics orally taken by patients with mild hepatic encephalopathy (MHE) on structural
heterogeneity and clinical efficacy of intestinal microflora. [Methods] We adopted Monte Carlo algorithm for folding Gibbs
sampling of LDA probabilistic topic model included in R language to analyze the OTUs (operational taxonomic unit) data
set with temporal heterogeneity of MHE patients’ intestinal microflora structure. [Results] Using LDA model we divided
MHE patients’ 42 fecal samples into 3 topics and determined OTUs genus with largest impact on MHE patients’
heterostructure of intestinal microflora. They were Escherichia, Bacteroides and Streptococcus. Compared conditions before
and after treatment, the variation patterns of 3 species in the group were the genus of the same type. Their variation times
and frequency were higher than those of different types of bacteria. Both MHE patients in Rifaximin combined with
probiotics treatment group and rifaximin alone treatment group changed the intestinal microflora structure after treatment
(P<0.05). In addition, according to the clinical curative effect index: comparing serum IL-2, IL-4, IL-6, IL-10, TNF-a,
TBIL, ALT, CRP, NCT-A, y-GGT and blood ammonia level after treatment, the observation group was obviously superior
to the control group with significant differences and the difference has statistical significance (P<0.05). Total effective rate
for treatment group was 88.8%, with 22.2% total incidence of adverse reactions; Total effective rate for control group was
75%, with 38.5% total incidence of adverse reactions (P<0.05). [Conclusion] LDA model can effectively quantifying the
heterogeneity of flora structure and identify the OTUs with the greatest impact on heterogeneity. Rifaximin combined with
probiotics treatment can significantly improve the level of blood ammonia and serum inflammatory factors in patients with
MHE. It can also change intestinal microflora structure in MHE patients, which is mainly represented by the reduction of
pathogens and the increase of probiotics. As a result, it has good clinical application value.
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