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Abstract

Background and Aims: Rifaximin is effective in prevent-
ing and treating hepatic encephalopathy (HE). This study 
aimed to investigate the efficacy and safety of different 
dosages of rifaximin in the treatment of cirrhotic patients 
with covert HE (CHE). Methods: In this single-center, ran-
domized, controlled, open-label study, CHE was diagnosed 
using a combination of the psychometric HE score and the 
EncephalApp Stroop test. Cirrhotic patients with CHE were 
recruited and randomly assigned to low-dose rifaximin 800 
mg/day, high-dose rifaximin (1,200 mg/day), and control 
groups, and were treated for 8 weeks. The sickness impact 
profile (SIP) scale was used to evaluate the health-relat-
ed quality of life (HRQOL) of patients. Forty patients were 
included in the study, 12 were assigned to the low-dose 
group, 14 to the high-dose group, and 14 patients to the 
control group. Results: The percentage of patients with 
CHE reversal was significantly higher in both the low-dose 
(41.67%, 5/12) and high-dose (57.14%, 8/14) groups than 
in the control group (7.14%, 1/14) at 8 weeks (p=0.037 
and p=0.005, respectively). In addition, both doses of ri-
faximin resulted in significant improvement of the total SIP 
score compared with the control group. There were no sig-
nificant differences in the CHE reversal rate, total SIP score 
improvement, and incidence of adverse event between the 
low-dose and high-dose groups (p>0.05). Conclusions: 
Low-dose rifaximin reverses CHE and improves HRQOL in 
cirrhotic patients with comparable effects and safety to 
high-dose rifaximin.
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Introduction

Covert hepatic encephalopathy (CHE) is a mild form of HE 
defined as the presence of neuropsychological and/or neu-
rophysiological abnormalities without directional disorder or 
flapping wing tremor.1 CHE can have a negative impact on 
the health-related quality of life (HRQOL)2 and reduce the 
socioeconomic potential of patients. CHE also increases the 
risk of development of overt HE (OHE)3 and is as an inde-
pendent risk factor for death and hospitalization of patients 
with liver cirrhosis.4,5 Long-term treatment of CHE places a 
substantial economic burden on patients.6,7

Recent studies have highlighted the role of the gut micro-
biome in the pathogenesis of HE. Excessive growth or altera-
tion of the gut microbiome contribute to hyperammonemia, 
high endotoxemia, and systemic inflammation, which lead 
to the development of HE. Targeting the gut microbiome by 
using antibiotics (e.g., rifaximin and nitazoxanide) has been 
an effective treatment of HE. Distinct from other antibiotics, 
rifaximin is a gut-selective broad-spectrum antibiotic and is 
rarely absorbed systemically. It remarkably inhibits the pro-
liferation of urease-producing bacteria in the intestine and 
consequently reduces the production of ammonia and other 
intestinal toxins. Substantial evidence has clearly demon-
strated the efficacy of rifaximin in the treatment of HE. It 
has also been demonstrated that either short- or long-term 
treatment rifaximin effectively reverses CHE and improves 
the HRQOL of patients.

Interestingly, the dosage of rifaximin adopted for vari-
ous diseases varies. Clinical guidelines recommend 400 mg 
bid. of rifaximin for the treatment of traveler’s diarrhea and 
Clostridium difficile infection.8,9 This dosage has also been 
used for the treatment of inflammatory bowel diseases in-
cluding Crohn’s disease and ulcerative colitis.10,11 However, 
the American College of Gastroenterology clinical guidelines 
recommend a dosage of 550 mg tid to treat symptomatic 
patients with small intestinal bacterial overgrowth.12 Cur-
rently, the recommended dosage of rifaximin for the treat-
ment of HE is 1,200 or 1,100 mg/day.13 However, a study 
by Khokhar et al. demonstrated that rifaximin treatment at 
a dosage of 550 mg once or twice daily had similar efficacy 
for the prevention of HE in a local population in Pakistan.14 
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We previously reported that low-dose (800 mg/day) rifaxi-
min was comparable to high-dose (1,200 mg/day) rifaxi-
min in reducing the serum endotoxin level after 2 weeks of 
treatment in Chinese patients with liver cirrhosis.15 More re-
cently, we reported that treatment with low-dose rifaximin 
(800 mg/day) for 6 months significantly decreased overall 
complications and prolonged the survival of patients with 
decompensated liver cirrhosis.16 The data suggest 800 mg/
day of rifaximin might be sufficient for the treatment of HE, 
at least in Chinese patients. Accordingly, we conducted this 
prospective randomized controlled study to investigate the 
efficacy and safety of low-dose (800 mg/day) and high-dose 
(1,200 mg/day) rifaximin for the treatment of CHE.

Methods

Study patients

Patients with liver cirrhosis admitted to the Department of 
Gastroenterology, Shanghai Changzheng Hospital between 
May 2017 and May 2020 were enrolled in this study. Liver 
cirrhosis was confirmed by symptoms and signs, laboratory 
results, and radiological findings. All patients with liver cir-
rhosis without OHE were screened for CHE. The inclusion cri-
teria were (1) an age of 18–70 years, (2) CHE diagnosed by 
both the psychometric hepatic encephalopathy score (PHES) 
and Stroop test, and (3) signing the informed consent form. 
The exclusion criteria were (1) allergy to rifamycin; (2) cur-
rent or recent (<3 months) use of alcohol or inability to ad-
here to alcohol cessation during the study period, (3) use 
of antibiotics, lactulose/lactitol, probiotics, L-ornithine-L-as-
part, zinc, metronidazole, neomycin, rifaximin, or psycho-
active drugs within the previous 6 weeks, (4) infection or 
gastrointestinal hemorrhage within the previous 6 weeks, 
(5) OHE within the previous 3 months; (6) a history of por-
tosystemic shunt surgery or transjugular intrahepatic por-
tosystemic shunt (TIPS), (7) poor vision, color blindness, 
or motor defects that interfere with the performance of 
psychometric tests, (8) noncontrollable neurological or psy-
chiatric problems that could affect cognitive function such 
as Alzheimer’s disease, Parkinson’s disease, or schizophre-
nia, (9) confirmed or highly suspect diagnosis of malignant 
liver tumors, (10) human immunodeficiency virus infection, 
(11) uncontrolled hypertension, diabetes, or other serious 
cardiac or pulmonary disease, (12) white blood cell count 
<1×109/L, (13) pregnancy and breastfeeding, (14) partici-
pation in other clinical drug trials within 3 months.

Study design

The study protocol was approved by the Institutional Ethics 
Committee of Shanghai Changzheng Hospital, Naval Medical 
University (Shanghai, China) and conformed to the ethical 
guidelines of the 1975 Declaration of Helsinki. The trial was 
registered at www.clinicaltrials.gov (No. NCT03077217). 
The protocol was explained to each patient and written in-
formed consent was obtained from each participant before 
enrollment.

This study was designed as an open-label, prospective, 
randomized trial. A random assignment table was gener-
ated by the Statistical Teaching and Research Department 
of the Naval Medical University (Shanghai, China). Patients 
who met the eligibility criteria and signed the informed con-
sent form were randomized to control, low-dose, or high-
dose rifaximin groups. The control group did not receive ri-
faximin treatment. The low-dose group was given rifaximin 
800 mg/day (400 mg, bid) for 8 weeks, and the high-dose 

group was given rifaximin 1,200 mg/day (600 mg, bid) for 8 
weeks. With the exception of rifaximin, all other therapeutic 
drugs, such as diuretics, albumin, antiviral agent, and liver-
protective drugs were the same in the three groups during 
the study period.

The trial involved three visits by each of the participants 
(Fig. 1), a screening visit, and visits after 4 and 8 weeks of 
treatment. The screening visit included (1) a detailed medi-
cal history and physical examination, (2) Mini Mental State 
Examination (MMSE), PHES, and Stroop tests; (3) HRQOL 
assessment, (4) laboratory examination including routine 
blood, liver, and kidney function tests, prothrombin time 
index, fasting blood sugar, electrolytes, alpha-fetoprotein, 
routine stool, and fecal occult blood tests; and (5) ultra-
sound type B of the abdomen or enhanced CT of the upper 
abdomen. The visit after 4 weeks of treatment included all 
the evaluations performed during the first visit except the 
HRQOL assessment. The visit after 8 weeks of treatment 
period included the same assessments that were performed 
at the first visit. The Child-Pugh score and model for end-
stage liver disease (MELD) score were calculated to assess 
the stage and severity of cirrhosis.

Diagnosis of CHE

The MMSE was performed to exclude the presence of OHE 
and other illnesses that could affect the patient’s neuro-
logical status. Patients with MMSE scores higher than 25 
received neuropsychometric (NP) tests. Two NP tests, the 
PHES and EncephalApp Stroop tests, were used to screen 
for CHE in enrolled patients. CHE was diagnosed when 
the PHES and EncephalApp Stroop Test results were both 
positive. The PHES that was used included the number 
connection test A, number connection test B, line tracing 
test, serial dotting test, and digital symbol test. The five 
PHES tests were performed following the recommended 
methods,1 interpretation of the PHES was as previously 
described, and a score ≤4 was considered pathological.17 
The EncephalApp Stroop Test was carried out as previously 
described.18 A Stroop test time of >90 seconds was con-
sidered positive.19

Assessment of HRQOL

The sickness impact profile (SIP) questionnaire (John Hop-
kins University, Baltimore, MD, USA)20 was used to assess 
HRQOL. The questionnaire consisted of 136 items grouped 
into 12 scales. Each category could be compared separately 
between the groups. Lower SIP scores indicated a better 
quality of life. Change in the total SIP score (ΔSIP) after 
8 weeks of treatment served as the indicator for HRQOL 
improvement.

Efficacy and safety assessment

Two NP tests (PHES and Stroop) were performed in all pa-
tients at each of the three study visits. HRQOL evaluation 
with the SIP questionnaire was conducted at the screen-
ing and the end-of-treatment visits. The primary study end 
points were the reversal of CHE at 4 weeks and 8 weeks 
and the HRQOL improvement at 8 weeks. The secondary 
end points were the changes in NP tests at 4 and 8 weeks. 
Safety assessments consisted of monitoring adverse events 
and the results of clinical laboratory testing. Severe adverse 
events were defined as those that led to hospitalization, 
prolonged hospitalization, disability, reduced work capacity, 
life endangerment, or death.

http://www.clinicaltrials.gov
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Sample size and power analysis

Previous studies reported a reversal rates of 75.5% with 
rifaximin (1,200 mg/day) and 20% with placebo treatment 
of CHE patients.11 Assuming that low-dose rifaximin (800 
mg/day) is as effective as high-dose rifaximin (1,200 mg/
day), a sample size of at least 11 patients in each arm was 
required for a 5% type 1 error, 80% power, and a drop-out 
rate of 15%. We enrolled 14 in the control, 12 in the low-
dose, and 14 in the high-dose groups, which were higher 
than required.

Statistical analysis

Efficacy data were analyzed for the intention-to-treat (ITT) 
population, including patients who received at least one 
dose of the study medication and completed one follow-
up visit. Safety was determined for all enrolled individuals. 
Patients who were lost to follow-up during the study period, 
were included in the analysis using the last-observation-
carried-forward method assuming that the outcome did not 
change from day 1 to 8 weeks.

Continuous variables with a normal distribution were re-
ported as mean±standard deviation, and those that were 
not normally distributed were reported as medians and in-
terquartile range. Student’s t-test was used to compare the 
mean values of normally distributed data, and the Mann-
Whitney U test was used to compare differences between 
groups with non-normally distributed data. Categorical vari-
ables were reported as numbers and percentages (%) or 

frequencies, and differences were compared with two-tailed 
χ2 or Fisher’s exact tests. Spearman’s rank correlation coef-
ficient was used to assess correlations between SIP and the 
results of Stroop and PHES. p<0.05 was considered statisti-
cally significant. The statistical analysis was performed with 
SPSS 22.0 (IBM Corp., Armonk, NY, USA).

Results

Trial enrollment

A total of 250 hospitalized cirrhotic patients were screened, 
160 (64%) met the eligibility criteria, and 90 (32%) were 
excluded (Fig. 1). The reasons for exclusion were use of 
psychoactive drugs (n=6), gastrointestinal hemorrhage 
within the previous 6 weeks (n=7), use of alcohol within 
the previous 3 months or inability to stop drinking during 
the study period (n=3), OHE within the previous 6 weeks 
(n=11), illiteracy (n=4), use of antibiotics/lactulose/lacti-
tol/probiotics/rifaximin within the previous 6 weeks (n=9), 
presence of liver cancer (n=28), history of TIPS (n=7), poor 
vision/color blindness/motor defects that interfered with 
the performance of psychometric tests (n=12), and neuro-
logical or psychiatric problems (n=3). Of the 160 patients 
screened for CHE, 44 (27.5%, 44/160) were found to have 
CHE, four of whom refused to participate in this trial. The 
remaining 40 patients were included and randomly assigned 
to the control (n=14), low-dose rifaximin (n=12), and high-
dose rifaximin (n=14) groups. All 40 patients were included 
in the ITT and safety populations.

Fig. 1.  Study flowchart. CHE, covert hepatic encephalopathy.
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Baseline characteristics

The baseline characteristics of the patients are shown in Ta-
ble 1. There were no differences between the three groups 
in age, height, weight, duration of cirrhosis, etiology of cir-
rhosis, education, Child-Pugh grade, MELD score, and total 
SIP score (p>0.05). The three groups had similar baseline 
clinical and demographic characteristics, except for the 
male to female ratio (p=0.021).

Effects of rifaximin on CHE reversal

To determine the effects of different doses of rifaximin on 
CHE reversal in hospitalized cirrhotic patients, ITT analysis 
was conducted after rifaximin administration for 4 weeks 
and 8 weeks. There were no significant differences in the 
percentage of patients with CHE reversal at 4 weeks in the 
three groups (Fig. 2). The percentages of patients with CHE 
reversal in both the low-dose (41.67%, 5/12) and high-
dose (57.14%, 8/14) rifaximin groups at 8 weeks were sig-
nificantly higher than the percentage in the control group 
(7.14%, 1/14). There was no significant difference in the 
CHE reversal rates between the low-dose and high-dose ri-
faximin groups at 8 weeks (Fig. 2). The results confirmed 
that no obvious effects on CHE reversal occurred in the low-
dose and high-dose groups at 4 weeks. Low-dose (800 mg/
day) and high-dose (1,200 mg/day) rifaximin had similar 
effects on CHE reversal after 8 weeks of treatment.

Effects of rifaximin on HRQOL improvement

The SIP was used to compare the effects of different doses 
of rifaximin on HRQOL. Although no significant differences 
in the total SIP scores were found in the three groups af-

Fig. 2.  Reversal of CHE in the control, low-dose, and high-dose groups af-
ter 4 and 8 weeks of treatment. There were no significant differences in the per-
centage of patients with CHE reversal at 4 weeks in the three groups. At 8 weeks, 
the percentages of patients with CHE reversal in both the low-dose (41.67%, 5/12) 
and high-dose (57.14%, 8/14) rifaximin groups were significantly higher than that 
in the control group (7.14%, 1/14). There was no significant difference in CHE 
reversal rates between the low-dose and high-dose rifaximin groups.

Table 1.  Baseline characteristics of patients

Characteristic Control group  
(n=14)

Low-dose rifaximin  
(n=12)

High-dose rifaximin  
(n=14) p-value

Age (years)* 61.00 (54.25–66.00) 63.50 (58.75–66.0) 57.00 (51.50–63.75) 0.796

Sex (male/female) 7/7 4/8 12/2 0.021

BMI (kg/m2)* 23.98 (21.29–27.36) 22.15 (19.75–24.30) 23.66 (20.31–26.87) 0.235

Duration of cirrhosis (months)* 11.00 (1.00–82.0) 36.00 (16.00–81.50) 80.50 (45.00–109.00) 0.072

Etiology of cirrhosis, n (%)

  HBV 7 (50) 5 (41.67) 10 (71.43) 0.282

  Primary biliary cholangitis 3 (21.43) 4 (33.33) 1 (7.14) 0.247

  Alcoholic hepatitis 0 (0) 0 (0) 1 (7.14) 0.386

  Schistosomiasis 1 (7.14) 0 (0) 0 (0) 0.386

  Combined 0 (0) 3 (25) 2 (14.29) 0.153

  Unknown 3 (21.43) 0 (0) 0 (0) 0.049

Education (years)* 6.00 (2.00–9.50) 9.00 (5.50–10.50) 9.00 (7.25–12.00) 0.225

  Primary school, n (%) 7 (50) 4 (33.33) 3 (21.42) 0.282

  Junior middle school, n (%) 5 (35.71) 5 (41.67) 5 (35.71) 0.938

  High school, n (%) 1 (7.14) 3 (25) 4 (28.57) 0.320

  Graduate, n (%) 1 (7.14) 0 (0) 2 (14.29) 0.386

Child-Pugh grade

  A, n (%) 7 (50) 8 (66.67) 4 (28.57) 0.149

  B, n (%) 6 (42.86) 4 (33.33) 9 (64.29) 0.263

  C, n (%) 1 (7.14) 0 (0) 1 (7.14) 0.637

MELD score* 11.00 (8.75–14.25) 10.00 (8.00–11.00) 13.00 (9.25–15.75) 0.114

Total SIP score* 5.68 (3.90–14.44 12.09 (5.74–21.25) 9.47 (7.84–19.62) 0.572

Data are *median (range) or n (%).
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ter 8 weeks of treatment (Supplementary Table 1), ΔSIP 
was significantly higher in both the low-dose and high-dose 
rifaximin groups than that in the control group (Table 2). 
There was no significant difference in the ΔSIP score be-
tween the low-dose and high-dose rifaximin groups at 8 
weeks (Table 2). Subcategory analysis of the ΔSIP scores 
showed that both low-dose and high-dose rifaximin result-
ed in significant improvements in the total physical score, 
social interaction score, and home management compared 
with the control group. No differences were found in the 
changes in those scores between the low-dose and high-
dose groups (p>0.05; Table 2).

Effects of rifaximin on NP test performance

To further evaluate the effects of rifaximin on CHE, we ana-
lyzed NP test performance in the three groups. As shown 
in Figure 3A, B, and Supplementary Table 2, there were 
no significant differences in the mean PHES Z-score (mZ-
score) and the outcomes of the Stroop test at baseline 
and 4 weeks among the three groups. The PHES mZ-score 
of the high-dose rifaximin group at 8 weeks was signifi-
cantly higher than that of the control group (p=0.017; Fig. 
3A). However, the Stroop test results of the three groups 
at 8 weeks were not significantly different (p=0.261; Fig. 
3B). Although no significant difference from baseline was 
found in the mZ-score in the low-dose rifaximin group 
after 8 weeks of treatment, changes in the mZ-scores 
(ΔmZ) of the low-dose and high-dose rifaximin groups at 

8 weeks were significantly higher than that of the control 
group (4.92±4.32 vs. 1.36±3.32, p=0.021; 4.71±3.65 
vs. 1.36±3.32, p=0.023, respectively). Interestingly, the 
ΔmZ-scores were comparable between the low-dose and 
high-dose rifaximin groups at 8 weeks (p=0.892; Fig. 3C). 
The data demonstrate that 8 weeks of rifaximin treatment 
at both doses significantly improved NP test performance 
in these CHE patients.

We further compared the efficacy of rifaximin for CHE at 
different times in each group. The results showed that the 
PHES mZ-scores and the outcomes of the Stroop test were 
similar at baseline, 4 weeks, and 8 weeks in the control 
group (p>0.05; Fig. 3D, E). In the low-dose rifaximin group, 
the mZ-score increased from −10.00±2.73 at baseline to 
−5.08±5.57 at 8 weeks (p=0.018), but the changes of the 
Stroop test scores at those times were not significant (Fig. 
3D, E). It is noteworthy that the mZ-score improved after 4 
and 8 weeks of high-dose rifaximin treatment (p=0.015 and 
p=0.001, respectively; Fig. 3D), but the Stroop test results 
did not decrease significantly (p>0.05; Fig. 3E). This re-
sults indicated that high-dose rifaximin enhanced the PHES 
performance of CHE patients at 4 weeks, which was earlier 
than low-dose rifaximin. At the end point of treatment (8 
weeks), low-dose and high-dose rifaximin had similar ef-
fects on the PHES test in the CHE patients.

Safety

Differences in the incidence rates of adverse events in the 

Fig. 3.  NP test performance in the control, low-dose, and high-dose groups after 4 and 8 weeks of treatment. Intergroup comparisons showed no significant 
differences among the three groups in the mZ-scores at baseline and 4 weeks. The mZ-score of the high-dose rifaximin group at 8 weeks was higher than that of the 
control group (A). The Stroop results among the three groups were not significantly different at baseline, 4 weeks, and 8 weeks (B). Changes in the mZ (ΔmZ) scores 
of the low-dose and high-dose rifaximin groups were greater than that of the control group at 8 weeks. No significant difference was found in the ΔmZ-score between 
the low-dose and high-dose rifaximin groups at 8 weeks (C). Intragroup comparison showed that the mZ-scores and Stroop results were not significantly different 
at baseline, 4 weeks, and 8 weeks in the control group (D, E). In the low-dose group, the mZ-score was higher at 8 weeks than at baseline (D), whereas the Stroop 
results were not significantly different at different time points (E). In the high-dose group, the mZ-score was significantly improved at 4 weeks and 8 weeks compared 
with baseline (D).
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three groups were not significant (p=0.142). Two patients in 
the high-dose rifaximin group experienced adverse events. 
One reported neutropenia (leukocyte count <1×109/L) af-
ter 1 week of treatment. The leukocyte count returned to 
normal after withdrawal of the drug and administration of 
a leucocyte-raising agent. The other patient experienced 
transient visual dysfunction 3 days after taking rifaximin 
and recovered spontaneously after stopping the medicine. 
No adverse events occurred in the control and low-dose ri-
faximin groups.

Discussion

CHE is a common complication of liver cirrhosis, and it se-
verely affects patient quality of life. It is also a risk factor 
associated with the survival and prognosis of cirrhotic pa-
tients. Previous studies reported that CHE occurs in 20–80% 
of patients with liver cirrhosis.6,21–23 CHE usually lacks obvi-
ous clinical manifestations, and its diagnosis is essentially 
based on neurophysiological and neuropsychological tests. 
Therefore, CHE is often overlooked, and can easily progress 
to OHE without effective intervention.

Rifaximin is recognized as an effective drug for pre-
venting and treating HE. According to clinical guidelines, 
the recommended dose of rifaximin for cirrhotic patients 
is 1,100–1,200 mg/day.13 However, cost-effectiveness has 
always been a concern of patients and doctors, especially 
in less developed countries and regions. The high medical 
burden may affect the compliance of patients during the 
treatment of HE. Bajaj et al. reported that rifaximin was not 
preferable for the treatment of CHE compared with lactulose 
when the economic benefits were taken into consideration.7 
Apparently, reducing the dosage of rifaximin is an important 
alternative to address this problem. A series of studies have 
been conducted at our center to explore the effects of low-
dose rifaximin (800 mg/day) on chronic liver disease. Our 
previous studies revealed that the application of rifaximin 
800 mg/day for 2 weeks reduced the serum endotoxin con-
centration in cirrhotic patients.15 Long-term administration 
of rifaximin at 800 mg/day reduced the overall complica-
tions and prolonged survival in decompensated cirrhotic pa-
tients.16 In this study, we discovered that low-dose rifaximin 
(800 mg/day) had therapeutic effectiveness comparable to 
high-dose rifaximin (1,200 mg/day) on CHE reversal and 
HRQOL improvement in patient with cirrhosis after 8 weeks 
of treatment. The lower dosage of rifaximin (800 mg/day) 
would probably be effective for the treatment of MHE in 
Chinese liver cirrhosis patients.

In the NP test, our data showed that 4 week treatment 
with high-dose rifaximin improved PHES test performance, 
which was not observed in the low-dose rifaximin group at 
the same time point. This result implied that the effect of 
high-dose rifaximin on CHE occurred earlier than that of 
low-dose rifaximin. However, the efficacy of low-dose rifaxi-
min was similar to that of high-dose rifaximin in the PHES 
test in these patients after a longer treatment period (8 
weeks). No significant changes in the Stroop test time were 
found in the high-dose and low-dose rifaximin groups un-
til the end of treatment. Nevertheless, it should be noted 
that an obvious trend of improvement was observed in the 
Stroop test results in both groups at 4 and 8 weeks. A larger 
sample size and longer administration of rifaximin are re-
quired for confirmation in future studies.

As a gut-selective antibiotic, rifaximin has been demon-
strated to be a drug with favorable safety. However, rifaxi-
min may induce neutropenia and toxic epidermal necrolysis 
in some patients. Studies also showed that another antibi-
otic, nitazoxanide, might represent an alternative therapy 
for the treatment of HE to avoid the potential risks associ-

ated with the long-term use of rifaximin.24,25 In this tri-
al, no significant differences were found in the incidence 
rates of adverse events among the three groups evaluated. 
Nevertheless, one patient in the high-dose rifaximin group 
experienced leukopenia and another developed transient 
visual dysfunction. The leukopenia resolved following the 
withdrawal of rifaximin and administration of a leucocyte-
increasing agent. The visual dysfunction resolved soon after 
discontinuing the medication. It should be noted that no 
adverse events occurred in the low-dose rifaximin group, 
implying that the dose would be preferable for the mainte-
nance treatment of CHE. Our results indicate that low-dose 
rifaximin can help to prevent side effects associated with HE 
treatment, especially in countries where other antibiotics, 
such as nitazoxanide, are not an option.

There were some limitations in this study. First, we 
did not use an appropriate placebo for technical reasons. 
Therefore, the design of this study was not double-blind. 
Secondly, because it was conducted at a single center over 
a limited time, we did not employ a large sample size, which 
might have caused bias in the statistical analysis. Future 
studies with larger sample sizes are needed.

In conclusion, our study indicated that low-dose (800 
mg/day) rifaximin had equivalent effectiveness and safety 
in terms of CHE reversal and HRQOL improvement to high-
dose (1,200 mg/day) rifaximin in patients with cirrhosis 
after 8 weeks of treatment. A large-scale multicenter rand-
omized controlled study is required to confirm the effects of 
low-dose rifaximin on MHE.
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