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Abstract

BACKGROUND

Hepatic encephalopathy (HE) is a major complication of cirrhosis with
independent prognostic significance. The current management of HE is mainly
based on lactulose. Rifaximin has been shown to decrease the risk of HE
recurrence in patients with episodic forms. HE can also be persistent. However,
there is no drug support recommendation for rifaximin use in this setting.

AIM

To assess the effectiveness of rifaximin in the management of recurrent episodes
of HE and recurrent acute exacerbations on persistent HE, in “real life
conditions”.

METHODS

In this retrospective study, using a within-subjects design, we collected data of
patients treated with rifaximin for HE in two liver diseases centers, during the
six-month period before and during the six-month period after the initiation of
rifaximin. The primary effectiveness endpoint was the total number of HE events
involving hospitalization.

RESULTS
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Rifaximin was introduced for prevention of recurrent HE episodes in 29 out of 62
patients with normal mental status between episodes and for prevention of
recurrent acute exacerbations on persistent HE in 33 out of 62 patients. In the
“prevention of recurrent HE episodes” group, fewer HE events (0.79 vs 1.78; P =
0.013) were reported during the period of time when rifaximin was used. In the
“prevention of recurrent acute exacerbations on persistent HE” group, there was
no significant difference in the number of HE-events (1.48 vs 1.77; P = 0.582).

CONCLUSION

In this real-life experience, the effectiveness of rifaximin was confirmed in the
prevention of HE episodes recurrence but was not proved in the prevention of
acute exacerbations recurrence on persistent HE.

Key words: Rifaximin; Hepatic encephalopathy; Cirrhosis; Liver disease; Hospitalization

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: The clinical and economic burdens of hepatic encephalopathy (HE) are
tremendous and growing worldwide. Therapies to improve the quality of life of patients
and to decrease the rate of hospitalizations and economic consequences are needed.
Rifaximin was proved effective to reduce the risk of HE recurrence in patients with
episodic forms. However, real-life data are still scarce, particularly concerning persistent
HE. In this real-life experience, the effectiveness of rifaximin was confirmed in the
prevention of HE episodes recurrence but was not proved in the management of
persistent HE.

Citation: Chautant F, Guillaume M, Robic MA, Cadranel JF, Peron JM, Lison H, Cool C,
Bureau C, Duhalde V. Lessons from “real life experience” of rifaximin use in the
management of recurrent hepatic encephalopathy. World J Hepatol 2020; 12(1): 10-20
URL: https://www.wjgnet.com/1948-5182/full/v12/i1/10.htm

DOI: https://dx.doi.org/10.4254/wjh.v12.i1.10

INTRODUCTION

Cirrhosis is the final stage of most chronic liver diseases and is the fourth most
common cause of death in Europe, accounting for 170000 deaths per year against
33539 in the United States and 1.03 million worldwide!'l. The exact prevalence of
cirrhosis is unknown. It is estimated between 0.1% to 0.27% in the European™ and
United States populationstl.

Hepatic encephalopathy (HE) is a frequent and major complication of cirrhosis. HE
is estimated to affect 30%-40% of patients with cirrhosis at some time during their
clinical coursell. HE impairs daily functioning and health-related quality of life
(HRQL) of cirrhotic patients?! and is associated with a high risk of recurrence.
Episodes of HE are associated with residual effects on cognitive functions!”! and are
frequently associated with hospitalizations!”.. Frequent occurrence of HE and high
hospital admission rates result in a significant economic burden to healthcare
systemsl’l. HE affects the patients’ survival and constitutes an important prognostic
factor™'”! with a 1-year survival rate of 40% to 50% and a 3-year survival rate of
approximately 20%!""'?. Therefore, the prevention of HE is a major objective in the
management of cirrhotic patients.

Current therapeutic approaches for HE treatment and prevention aim at reducing
the production or intestinal absorption of ammonia. Lactulose, a nonabsorbable
disaccharide, is the first line treatment of HEF'. Some poorly absorbed antibiotics, such
as neomycin or vancomycin, have proven to be effective. Their use has been limited
by an increased risk of antimicrobial resistance and/or severe adverse effects!'*'“l.

Rifaximin, a minimally absorbed oral antibiotic, appears to have a better profile and
aims at decreasing intestinal ammonia production. This antibiotic may also reduce the
bacterial translocation involved in inflammation in HE'"l. An antiprotozoal,
nitazoxanide also showed interesting results in association with lactulosel'l.
Furthermore, rifaximin treatment could be an alternative to norfloxacin in secondary
prevention of spontaneous bacterial peritonitis, another complication of liver
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cirrhosis!"".

In 2010, the efficacy of rifaximin has been reported for preventing episodes of HE in
patients with an history of recurrent HE!'"l. The use of rifaximin also improved HRQL
in patients with cirrhosis and recurrent HE'”!. On the contrary, the literature data are
inconclusive concerning the management of persistent HE and are scarce in real life
conditions. In this study we described the use of rifaximin and assessed the
effectiveness of rifaximin in the management of HE in “real life”.

This approach is very important as real-life data are relatively scarce and can be
much different compared to randomized studies as underlined by Krag et al®? in the
PROSPER multicenter observational study.

MATERIALS AND METHODS
Study design and population

We performed a retrospective study conducted in two liver diseases centers in France;
one is an academic hepatology center (Toulouse) and the other is a primary referral
hospital with high expertise in chronic liver diseases and cirrhosis (Creil).

All cirrhotic patients with HE treated with rifaximin were considered for inclusion.
The inclusion period ranged from July 1, 2010 to September 13, 2013, according to the
French temporary authorization for rifaximin use. For each patient, the date of
inclusion corresponded to the initiation of rifaximin treatment.

The following parameters were collected at inclusion. We considered anamnestic
data: Gender, age, etiology of cirrhosis, medical history (HE, gastrointestinal bleeding,
ascites, renal failure and hepatocellular carcinoma), presence of a transjugular
intrahepatic portosystemic shunt (TIPS), smoking and/or active alcoholism;
anthropometric and biochemical data.

The study period included the six months before the initiation of treatment with
rifaximin (period 1: “without rifaximin”) up to six months or until the end of
treatment (period 2: “with rifaximin”). This treatment duration was chosen from the
pivotal study schedulel"l. Each patient served as his or her own control. The period
“without rifaximin” was used as the reference period for assessing the effectiveness of
rifaximin.

For each period, clinical characteristics were recorded: The number of
hospitalizations for HE, number of HE events during hospitalization, cumulative time
of HE-related hospitalization, grade of HE (according to the West Haven Criteria®"),
the presence or absence of the main precipitating factors of HE described in the
literature factors, occurrence of bacterial infections. The recurrent and persistent
character of HE was specified, according to the time course of HE.

Recurrent HE is a term used when episodes occur within a time frame of 6 mo or
less. Persistent HE denotes a pattern of behavioral alterations such as depressive
mood, mild anxiety and/or difficulties to sleep at night that are always present
interspersed with relapses of HEM. Therefore, in addition to persistent HE, acute
exacerbations are noticed”. We have considered as recurrent HE either when
confronted to a recurrence of HE episodes or to a recurrence of acute exacerbations on
persistent HE. The characteristics related to rifaximin treatment were also considered:
Indication, dosage, duration, cause of interruption, occurrence of adverse effects, and
concomitant use of lactulose. The indication was based on data collected during the
period without rifaximin and was not modified during the 6-mo follow up with
rifaximin.

Data were collected for the two periods using hospitalization and consultation
reports via electronic medical records in the same way. The clinical description of HE
is based on a non-standardized evaluation. It depends on the physical examination by
a senior hepato gastroenterologist according to the West-Haven criteria.

The primary effectiveness endpoint of the study was the total number of HE events
during the period of hospitalization; the HE events corresponded to episodes of HE
and acute exacerbations in patients with a persistent form.

The secondary endpoints were the number of HE-related hospitalizations, the
length of HE-related hospitalization, the probability of HE recurrence among patients
in remission from HE episodes, the probability of persistent HE cessation, occurrence
of bacterial infections, safety and predictive factors of response to treatment. HE-
related hospitalizations corresponded to hospitalizations with a diagnosis of HE;
length of hospitalization: Total duration of hospital stay. The presence of predictive
factors of response to treatment was assessed by comparing clinical and biological
parameters collected at baseline between patients who responded to rifaximin therapy
and patients who did not. The response to treatment was defined as the cessation of
persistent HE or maintenance of remission from recurrent HE among patients in
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remission from episodes of HE. Some results were considered for the entire cohort
and for two subgroups of patients, “prevention of recurrent HE episodes” and
“prevention of recurrent acute exacerbations on persistent HE”.

In order to ensure optimal comparison to evaluate the effectiveness and tolerance
of rifaximin between the two periods, all data presented were assessed by taking into
account the follow-up time. The results were expressed within 100 d of follow-up. As
a retrospective study, the approval of the ethics committee was not mandatory (i.e.,
according to the Jardé Law in France). It did not require a consent from patients as the
study analyzed data from usual care during hospitalization. The patients’ data were
made anonymous prior to analysis.

Statistical analysis

Qualitative variables have been described by the number and the percentage of each
modality. They were compared using McNemar’s chi-square tests or with Fisher exact
tests (for expected values < 5). Quantitative variables were described by mean + SD
and were compared using Student’s f-test for paired samples. For all tests, a
significant level of 0.05 was considered. Kaplan-Meier methods were used to estimate
the probability of HE recurrence and cessation of persistent HE. A statistical analysis
was performed with SPSS software, version 19.0 (Chicago, IL, United States).

RESULTS
Study population

Sixty-two patients were included, with a sex ratio male/female of 2.6 and an average
age of 62 + 10 years. The cause of cirrhosis was alcohol in 41 (66%), hepatitis B or C in
16 (26%), non-alcoholic fatty-liver disease in 10 (16%), other causes in 7 (11%);
combined etiologies were found in 12 patients (19%). The HE events occurring six
months before the introduction of rifaximin therapy were described. A recurrent HE
was observed for about half of the patients (55%). The majority of the patients (68%)
has been hospitalized several times for HE (Table 1).

Therapeutic care

During period 1, 53 patients (85.5%) received lactulose therapy (average dose, 37 + 18
g/d; range, 10-90 g/d) compared to 52 patients (83.9%) during period 2, (average
dose, 42 + 22 g/d; range, 10-90 g/d). The average dose of rifaximin therapy during
period 2 was 1000 mg/d for 54 patients (87%) and 1200 mg/d for 8 patients (13%).
Rifaximin was prescribed according to two indications: Prevention of recurrent acute
exacerbations on persistent HE in 33 patients (53%) and prevention of recurrent HE
episodes in 29 patients (47%). Thirty-four patients (55%) received rifaximin therapy
for at least six months. A treatment discontinuation was observed in 24 patients (39%).
The causes were: death (n = 7), liver transplantation (n = 5), improvement of
symptoms (n = 4), lack of clinical improvement (n = 3), non-compliance (n = 3),
adverse effect (n = 1) and palliative care (n = 1). A temporary and voluntary
interruption of treatment was observed in 4 patients with an average duration of 33.2
d. During this 6-mo follow-up, the average duration of rifaximin therapy was 143 d
(range, 7-180 d).

Rifaximin effectiveness

In the whole cohort, we observed a downward trend in the total number of HE-
events, in the number of HE-related hospitalizations, and in the length of hospital stay
between periods 1 and 2 (Figure 1A).

For the subgroup “prevention of recurrent HE episodes” (Figure 1B), the total
number of HE events (0.79 vs 1.78; P = 0.013), the number of HE-related
hospitalizations (0.75 vs 1.57; P = 0.030) and the length of HE-related hospitalization
(6.98 d vs 15.71 d; P = 0.027) were significantly lower during the period with rifaximin
compared to the period without rifaximin.

When rifaximin was given for prevention of recurrent acute exacerbations on
persistent HE, there was a non-significant increase in the number of HE events (1.77
vs 1.48) and in the length of hospitalization (24.67 d vs 18.05 d). The number of HE-
related hospitalizations decreased between the two periods (1.15 vs 1.25; P = 0.728)
but the difference was not significant (Figure 1C).

Appearance of the first recurrence of an HE episode in patients with remission

The probability of HE recurrence was 46% among patients in remission from HE
episodes during rifaximin therapy. The median time to the first HE occurrence was
118.5 d (95%Cl: 91.8-145.3) (Figure 2).
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Table 1 Baseline characteristics of study patients (n = 62)

Demographic characteristics

Age, mean + SD, yr 62+10
Male sex, 1 (%) 45 (73)
Cirrhosis etiology, n (%)

Alcohol 41 (66)
Alcohol withdrawal, n (%) 34/41 (83)
Hepatitis-B or C virus 16 (26)
Non-alcoholic fatty liver disease 10 (16)
Other 7 (11)
Previous liver related complication, 1 (%)

HE 62 (100)
Gastrointestinal bleeding 28 (45)
Ascites 39 (63)
Renal failure 24 (39)
Hepatocellular carcinoma 14 (23)
Presence of oesophageal varices 48 (77)
TIPS, n (%) 25 (40)
Scores

Child class, n

A/B/C 2/36/24
Child score, mean + SD 9.2+£20
MELD, mean *+ SD 16.8+6.4

Total number of HE events occurred in hospitalization or requiring hospitalization, r (%)

0 1(2)

1 16 (26)
2 17 (27)
>2 28 (45)
The highest West Haven grade’, 1 (%)

1 6 (10)
2 20 (32)
3 24 (39)
4 12 (19)
Repeated HE-related hospitalizations (> 1), n (%) 42 (68)
Recurrent HE, 1 (%) 34 (55)

IThe grade ranges from 0 to 4, with higher scores indicating more severe impairment. HE: Hepatic
encephalopathy; TIPS: Transjugular intrahepatic portosystemic shunt; MELD: Model for end-stage liver
disease.

Cessation of persistent HE

The probability of persistent HE cessation was 68%. The median time to
disappearance was 78.3 d (95%CI: 52.0-104.7). After two months of treatment, more
than 50% of patients concerned were free of persistent HE (Figure 3).

Bacterial infections and safety

Twenty-six patients had one or more bacterial infections during period 1 compared to
13 patients during period 2. The rate of infectious events per patient was similar
before and after the introduction of rifaximin treatment (0.35 + 0.47 vs 0.34 + 0.54; P =
0.95). Rifaximin was well tolerated. Only 2 patients experienced adverse events
leading to the discontinuation of the drug for one of them (pruritus and drug induced
liver injury with no real correlation shown associated with the intake of rifaximin).

Predictive factors of response to treatment
All variables collected at the inclusion were analyzed and no significant difference
was found. The main characteristics of both groups are summarized in Table 2.
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Figure 1 Comparison of hepatic encephalopathy events, hepatic encephalopathy-related hospitalizations and length of hepatic encephalopathy-related
hospitalization with or without rifaximin for entire cohort and subgroups “prevention of recurrent hepatic encephalopathy” and “prevention of an acute
episode on persistent hepatic encephalopathy”. A: Entire cohort; B: Prevention of recurrent hepatic encephalopathy (HE) episodes; C: Prevention of recurrent

acute exacerbations on persistent HE. The results are expressed for 100 d of follow-up. HE: Hepatic encephalopathy.

DISCUSSION

In this retrospective study conducted in two liver diseases centers, we found that
rifaximin was efficient in secondary prevention in patients presenting recurrent
episodes of HE by reducing the risk of HE recurrence associated with hospitalization.
In fact, we observed a reduction of the total number of HE events, the number of HE-
related hospitalizations, and the length of HE-related hospitalization by up to 50%.
Conversely, we were not able to show any effectiveness of rifaximin in patients with
recurrent acute exacerbations on persistent HE. We observed an upward trend in the
number of HE events and in the duration of HE-related hospitalization as well as a
downward trend in the number of HE-related hospitalizations. Likewise, a cessation
of persistent HE in more than 50% of patients after two months of treatment has been
observed. Nevertheless, this result does not take into account any subsequent
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1.0 Survival function
. H + Censored data’

0.8+
0.6+ —
+54%

0.4+

0.2

Proportion maintaining remission

0.0+

0 50 100 150 200
Time after rifaximin initiation (d)

Figure 2 Probability of hepatic encephalopathy recurrence during rifaximin therapy in the subgroup
“Prevention of recurrent hepatic encephalopathy”, n = 29; Kaplan-Meier method.'Censored data correspond to
discontinuation of treatment before the occurrence of hepatic encephalopathy (HE). At the end of follow-up, it
corresponded to “HE-free” patients, after six months of treatment.

recurrences and does not ensure the maintenance of remission. Indeed, in this real-life
study, rifaximin was efficient in patients receiving HE according to the
manufacturer’s recommendations.

Similarly, the PROSPER study which should enroll approximately 550 patients with
HE, is ongoing under ‘real world’ clinical practice conditions. Results are still
unavailable but the controlled design of this study could avoid some bias related to
uncontrolled study™!. Actually, it can be argued that in our study the sample size was
relatively small, however we found results in accordance with the literature when
rifaximin was used in patients with recurrent HE and without persistent HE!"*. The
limited sample (n = 33) of patients suffering from recurrent acute exacerbations on
persistent HE precludes any conclusions about the absence of rifaximin effectiveness
in this subgroup of patients. Moreover, although not evaluated in our study, savings
costs could be made due to a decrease in the number of rehospitalization. In the study
of Orr et al™, real world data from seven United Kingdom liver centers of patients
with cirrhosis treated with rifaximin were analyzed (n = 326). Following the
beginning of rifaximin treatment, the total hospital length of stay was reduced by
between 31 and 53% resulting in an average saving of £4858-£6607 per patient per
year in hospital admission costs.

Our results in the subgroup “prevention of recurrent HE episodes” are in
accordance with those of Orr et al™]. In this retrospective study, comparing the 6 mo
pre-rifaximin and post-rifaximin initiation in living patients at the end of the
observation period (1 = 114), there were significant reductions in the average number
of hospitalizations per patient (liver-related 1.3 to 0.5, P < 0.001), hospital bed days
per patient (liver-related 17.8 to 6.8, P < 0.001), 30-day hospital re-admissions per
patient (liver-related 0.5 to 0.2, P = 0.039) and emergency department attendances per
patient (all-cause, 1.0 to 0.5, P < 0.001).

In our real life conditions, an off-label use of rifaximin was also found in more than
half of the cases: the prevention of acute exacerbations in patients with persistent HE,
i.e., another form of recurrent HE. This use was associated with a lack of therapeutic
alternatives and followed the failure of high-dose lactulose therapy. The literature
data are relatively poor and unclear in the area of persistent HE; to our knowledge, an
effectiveness assessment from this perspective is the first attempt. A few studies
comparing rifaximin to nonabsorbable disaccharides demonstrated its efficacy in the
management of HE events. However, baseline characteristics and the type of HE are
not always clearly described. Most studies indicate an efficacy of rifaximin in the
treatment of HE; some use the term “chronic” HE®~'. It can also refer to patients with
recurrent episodes of HE as well as patients with continuous abnormalities of the
mental statel*”. This underlines the difficulty to characterize HE and to appreciate its
time course and its severity both in clinical practice as well as in clinical trials. Indeed,
there is no standardized and reproducible tool to identify and grade HE!: The
clinical examination can be based on different clinical scales, especially the West
Haven criteria, the current gold standard”. However, this is a subjective and a non-
standardized grading system with limited inter-observer reliability!*! which depends
e.g., on the clinician’s own experience, the knowledge of the patient’s previous
condition and education and involvement of spouses or family members because
many episodes or exacerbations of HE occur at home. Recently, Bajaj et alt™! therefore
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Figure 3 Cessation probability of persistent hepatic encephalopathy during rifaximin therapy in the
subgroup “Prevention of an acute episode on persistent hepatic encephalopathy”, n = 33; Kaplan-Meier
method.'Censored data correspond to discontinuation of treatment before cessation of hepatic encephalopathy (HE).
At the end of follow-up, it corresponded to patients with maintenance of persistent HE.

developed a standardized and reproducible clinical tool, the HE Grading Instrument,
requiring further prospective applications™. The persistent form of HE makes us raise
more questions, which are connected to a definition which is not specific enough: e.g.,
how long does it take to consider an episode as persistent HE. The most recent
proposed nomenclature of HE classifies the recurrent HE as a distinct entity; no
details were provided concerning the acute exacerbations on persistent HE!".

Considering the conflicting results in terms of effectiveness, some predictive factors
of response have been researched. No significant results were obtained. It would
probably have been more relevant to consider alcohol withdrawal and not the
alcoholic etiology of cirrhosis as predictive factor because of the impact of alcohol on
bacterial overgrowth and bacterial translocation involved in the pathogenesis of
HEP L

The main strengths of this study are: (1) The ability of the patients to serve as their
own controls to overcome inter-individual variability and get results from small
samples; and (2) The originality of its subject which is particularly interesting in the
management of persistent HE. The main limitations of this study are acknowledged:
(1) The small sample size especially in the subgroup of patients suffering from
recurrent acute exacerbations on persistent HE precludes any conclusions about the
absence of rifaximin effectiveness in this indication; (2) The effectiveness assessment is
based on the most serious HE-events involving hospitalizations and does not take into
account the outpatients events; (3) The data are based on non-standardized
information obtained from hospitalization and consultation reports and depended on
the evaluation of each clinician supporting cirrhotic patients; (4) The data from “TIPS
patients” (n = 25; 40%) have not been analyzed as a separate entity. Because TIPS is a
known risk factor of HE, the actual effectiveness of rifaximin on HE could have been
underestimated!); and (5) The lack of a control group may limit the interpretation of
the results. Numerous factors are involved in improving the patient’s health status,
including specific drug effect, placebo effect, other therapeutic measures introduced,
and the natural history of the disease.

In conclusion, in this first “real life” experience, rifaximin was used for two
indications in a similar way. In secondary prevention of recurrent episodes of HE,
rifaximin prescription is validated by a consistent study and widely prescribed in this
indication. For the prevention of acute exacerbations recurrence on persistent HE, this
use is much more nebulous. After at least six months of therapy, the effectiveness of
rifaximin was confirmed in preventing the recurrence of HE episodes; but we cannot
conclude that rifaximin is effective in the management of persistent HE. However, we
noticed some encouraging results with a certain probability of persistent HE
cessation. Some randomized controlled trials are needed to assess the efficacy of
rifaximin in this type of HE. Nevertheless, first of all, it seems necessary to develop
standardized and reproducible tools to improve the patient” selection in clinical trials
and allow results’ comparisons among studies. It seems to be an essential step to
achieve further progress in the management of HE in clinical practice.
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Table 2 Predictive factors of response to treatment in the entire cohort (n = 62)

Parameter Non-responder (n = 26) Responder (n=36) P value

Indication, n (%)

Prevention of recurrent HE episodes/ prevention of recurrent acute exacerbations on 13 (50)/13 (50) 16 (45)/20 (55) 0.66
persistent HE

Sex (M/E), n (%) 21 (81)/5 (19) 24 (67)/12 (33) 0.22
TIPS, n (%) 8 (31) 17 (47) 0.19
Cirrhosis etiology, n (%)

Alcohol 20 (77) 21 (58) 0.13
Hepatitis-B or C virus 7 (27) 9 (25) 0.86
Lactulose therapy (period 1)

Patients treated, 1 (%) 22 (85) 31 (86) 1.0
Mean dose, mean + SD (g) 35+17 39+£19 048
Age 63 +10 62+10 0.89
HE (period 1)

HE events, mean + SD 141+£1.0 1.62+1.16 0.23
HE-related hospitalizations, mean + SD 1.3+£1.0 1.40 £0.95 0.16
Length of HE-related hospitalization, mean + SD 14+13 17+ 16 0.51
Repeated HE-related hospitalizations (> 1), n (%) 16 (62) 26 (72) 0.37
Infectious events 0.31 £ 0.44 0.35+0.47 0.92
Biochemical

INR 1.7£0.8 1.6+04 0.71
Serum albumin (g/L) 28+5 29+5 0.63
Serum bilirubin (pmol/L) 63 £ 99 35+20 0.11
Serum sodium (mmol/L) 1347 135+5 0.62
Serum creatinine (pmol/L) 97 + 50 107 £ 111 0.65
AST (UI/L) 5931 80 +135 0.45
ALT (UI/L) 33+19 44430 0.11
Hemoglobin (g/dL) 104+19 105+1.7 0.79
CRP (mg/L) 13+19 11+11 0.67
Scores

Child Pugh score 9£2 9£2 1.0
MELD score 16+6 17+6 0.53

HE: Hepatic encephalopathy; TIPS: Transjugular intrahepatic portosystemic shunt; INR: International normalized ratio; AST: Aspartate aminotransferase;
ALT: Alanine aminotransferase; CRP: C-reactive protein; MELD: Model for end-stage liver disease.

ARTICLE HIGHLIGHTS

Research background

Hepatic encephalopathy (HE) is a major complication of cirrhosis with independant prognostic
significance. The clinical and economic burdens of HE is tremendous and growing worldwide.
Therapies are needed to improve the quality of life of patients and to decrease the rate of
hospitalizations and the economic consequences.

Research motivation

The current management of HE is mainly based on lactulose. Rifaximin has been shown to
decrease the risk of HE recurrence in patients with episodic forms. HE can also be persistent.
However, there is no drug support recommendation for rifaximin use in this setting.

Research objections
The study aimed at assessing the effectiveness of rifaximin in the management of recurrent
episodes of HE and recurrent acute exacerbations on persistent HE, in “real life conditions”.

Research methods

This is a retrospective study using a within-subjects design. The data of patients treated with
rifaximin for HE is collected in two liver diseases centers, during the six-month period before
and during the six-month period after the initiation of rifaximin. The primary effectiveness
endpoint was the total number of HE events involving hospitalization.
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Research results

In the case of patients presenting recurrent episodes of HE, we observed a significantly reduction
of the total number of HE-events by up to 50%. Conversely, in the prevention of acute
exacerbations in patients with persistent HE, an off-label use which has been found in more than
half of the studied population, there was no significant difference in the number of HE-events.

Research conclusions
The effectiveness of rifaximin was confirmed in the prevention of HE episodes recurrence but
was not proved in the prevention of acute exacerbations recurrence on persistent HE.

Research perspectives

We noticed some encouraging results with a certain probability of persistent HE cessation.
Randomized controlled trials are needed to assess rifaximin efficacy in this type of HE. It seems
necessary to develop standardized and reproducible tools to improve the patients’ selection in
clinical trials and allow results comparison among studies. It seems to be an essential step to
achieve further progress in the management of HE in clinical practice.
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