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Abstract: RFX, a rifamycin-based antibacterial agent obtained by the culture of the actinomycete Streptomyces mediterranei, has
a broad antibacterial spectrum covering gram- positive, gram-negative, aerobic, and anaerobic bacteria. RFX is an antibiotic that elicits
its effect by inhibiting bacterial RNA synthesis. When administered orally, its intestinal absorption is extremely low (<0.4%),
restricting antibacterial activity mainly in the intestinal tract, with few systemic side effects. RFX has been recommended by the
American Association for the Study of Liver Diseases and the European Association for the Study of the Liver guidelines for the
treatment of HE. RFX may contribute to restore hepatic function and to decrease the development of liver fibrosis. Its efficacy has been
shown in patients with previous hepatic encephalopathy and several complications, such as infections, including spontaneous bacterial
peritonitis, ascites and oesophageal variceal bleeding. Thus, RFX has an outstanding role in the therapeutic arsenal in hepatic cirrhosis,
under the concept of disease modifier.
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Introduction

Liver diseases are a frequent cause of mortality worldwide. In 2019, liver cirrhosis caused 2.4% of deaths worldwide. Most
often due to viral hepatitis, but with a progressive increase in the etiology of non-alcoholic fatty liver and alcohol.' In
Mexico, in the year 2020, liver diseases were the sixth cause of death, most of them mainly due to liver cirrhosis.
Worldwide, the impact on health systems due to the complications of cirrhosis is and will be a major problem, coupled with
the increase in hepatocarcinoma, mostly attributed to hepatic steatosis.

Some epidemiological circumstances can modify this aspect. For example, during the COVID-19 pandemic, mortality
from alcoholic disease increased in the United States and the decline due to hepatitis C, hepatitis B and hepatocellular
carcinoma stopped. An increasing trend of nonalcoholic fatty liver disease and alcohol consumption was observed.* Figure 1

The increase in the incidence of hepatocarcinoma is worrisome. Seventy percent occur in cirrhotic livers, but the
presence in non-cirrhotic liver is becoming alarming. In a multicenter study conducted in India, of 2664 patients with
hepatocellular carcinoma, 27.9% occurred in individuals without cirrhosis. The most frequent association in patients with
cirrhosis was alcoholism, while in patients without cirrhosis, it was non-alcoholic fatty liver. In the total group, the most
frequent causes associated with hepatocellular carcinoma were non-alcoholic fatty liver disease, hepatitis B, hepatitis
C and alcoholism, in that order.’

Approximately half of patients with liver cirrhosis in the first five years develop some evidence of decompensation,
due to alterations caused by portal hypertension or liver failure, or both, 50% of those who decompensate die in around
36 months and 80% do not reach 10 years of survival.® The most common complications that affect survival are
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Figure | Natural history of cirrhosis compensated and decompensated.'™ After of the initial insult (alcohol, virus, metabolic syndrome, autoimmunity) the progression to
compensated cirrhosis can last from 20 to 35 years. Likewise, compensated cirrhosis remains stable between 10 to 15 years before the decompensation phase. The current
prevalence is mostly alcohol cirrhosis and hepatic steatosis.

Abbreviations: T2DM, type 2 Diabetes Mellitus; HCV, hepatitis C virus; HBV, hepatitis B virus; AIAT, alpha-| antitrypsin deficiency.

infections, including spontaneous bacterial peritonitis (SBP), bleeding from esophageal varices, ascites and hepatic
encephalopathy (HE).” Figure 2.

To reduce mortality due to chronic liver diseases, there are various strategies that complement each other: a) prevent
and treat the etiology, b) prevent the progression of chronic liver damage and increase in fibrosis, c) treat the
complications.

Of course, prevention and treatment of the causes of cirrhosis is essential. In alcoholic patients, who receive treatment to
control their addiction and stop drinking, mortality from cirrhosis is reduced. In a study that included 9121 alcoholics, the 886 that
received treatment (naltrexone, acamprosate) has lower mortality than those who did not (RR 0.80, p=0.024).® Likewise, modern
antiviral treatment for hepatitis C obtains a sustained antiviral response, with a decrease in inflammation, the evolution of liver
fibrosis, and even the frequency of hepatocellular carcinoma.”' Similarly, metabolic control in patients with cirrhosis due to
hepatic steatosis impacts on the non-progression of the disease or a decrease in the portal venous gradient. An uncontrolled pilot
study included patients with compensated cirrhosis and portal pressure >6 mm Hg, with a body mass index (BMI) >26 kg/m?,
who underwent an intense exercise program for 16 weeks, with a personalized normoproteic-hypocaloric diet and 60 weekly
minutes of physical activity. Changes in portal venous gradient and IMC were established as significant with decreases >10% and
5%, respectively. Sixty patients were included, 50 completed the study: The etiology of non-alcoholic steatohepatitis was
confirmed in 24% of the patients, and it was confirmed a decrease in the portal venous gradient in the patients with the greatest
weight loss.'!

Given this, rifaximin can contribute to the treatment and prevention of complications.
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Figure 2 Complications of cirrhosis and progression of compensated cirrhosis to ACLE>™'" A compensated cirrhosis has alteration in intestinal biota, permeability, chronic
inflammation, and portal hypertension. During the phase of compensated damage, the liver is subjected to numerous acute insults (alcohol, infections, bleeding, medications,
etc) which at some point progress to Acute on Chronic Liver Failure (ACLF), organic failure, and high mortality.

Abbreviations: HCV, hepatitis C virus; HBYV, hepatitis B Virus; HDV, hepatitis Delta Virus; HAI, Autoimmune Hepatitis; MAFLD/MASLD: Metabolic associated steatosic
liver disease, PBC, primary biliary cholangitis; PSC, primary sclerosing cholangitis; AIAT, alpha-| antitrypsin deficiency; PAMPS, Pathogen-associated molecular pattern
molecules; LPS, Lipopolysaccharides; ACLF, acute-on-chronic liver failure; HCC, hepatocellular carcinoma.

Rifaximin Alpha (RFX)

Rifaximin is a semisynthetic antibiotic derived from rifamycin, water soluble, with poor gastrointestinal absorption, and
excellent bactericidal activity.'” It presents a polymorphism that affects its pharmacokinetics, the polymorph that has
been most widely used in the world and with which studies have been carried out in most of the clinical trials is the alpha
polymorph.'? Its antimicrobial property is through the union of the p-subunit to RNA polymerase dependent-bacterial
DNA, thereby inhibiting bacterial RNA synthesis."*

This antibiotic with intestinal action is very poorly absorbable and has a broad antibacterial action against gram
positive, gram negative, and aerobic and anaerobic bacteria, which is why most enteropathogenic bacterial strains that
cause acute diarrhea are susceptible to RFX.'517

The antibacterial action is reinforced because it is capable to modify bacterial virulence and reduce the adherence of
bacteria to epithelial cells. Despite the above, research in patients with various characteristics, such as ulcerative colitis,
Crohn’s disease, and irritable bowel syndrome, has shown that RFX hardly modifies the general composition of the
microbiota, and increases the number of bacteria favorable to health, such as Lactobacillus and Faecalibacterium
prausnitzii, so has been considered “eubiotic”.'®

RFX has been shown to decrease bacterial translocation, possibly by increasing tight junction proteins among
intestinal epithelial cells, such as occludin and zonula occludens-1.>>2° In addition, rifaximin has been shown to be
an agonist of the pregnane X receptor in the intestine, thereby exerting an anti-inflammatory action mediated by
NFKB.16:2627

The effects of rifaximin in the systemic inflammation have not been extensively studied. However, the levels of IL-6,
IL-10, and TNFa are decreased in patients with alcohol cirrhosis, NAFLD cirrhosis, and HE cirrhosis which are treated

with rifaximin, in treatment periods ranging from 4 to 12 weeks.?® Figure 3
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Figure 3 Actions sites of Rifaximin in patients with cirrhosis.'>® The rifaximin in the cirrhotic patients improve dysbiosis, and reduces oxidative stress, inflammation,
activation of stellate cells, intestinal permeability, portal passage of PAMPS and lipopolysaccharides, and reduce of ammonia producing bacteria.

RFX in Hepatic Fibrosis

Alcoholic Hepatic Disease

Alcoholism is one of the major causes of liver fibrosis and hepatic cirrhosis, in many countries of the world. In addition
to the direct toxic effect of ethyl alcohol and its derivatives on hepatocytes, there is evidence that involves the
translocation of bacterial products to the portal vein and the liver, causing inflammation that would lead to fibrogenesis
and hepatic fibrosis. The pharmacodynamics of RFX supports its possible action in this pathology, especially its effect on
tight junctions between intestinal cells and bacterial translocation.?’

A recent investigation in patients with non-decompensated alcoholic liver disease evaluated the progression of liver
fibrosis in 136 individuals, comparing the administration of RFX, 550 mg twice daily, with placebo, for 18 months, 68
with RFX and 68 with placebo. Liver biopsy and non-invasive fibrosis markers (elastography, liver enzymes) were
performed in all of them before the end of treatment. The histopathological findings showed that with RFX a lower
progression of hepatic fibrosis was observed, as well as a non-significative trend towards reduced inflammation and less
progression of steatosis (Figure 4). Non-invasive markers followed similar changes, despite the fact that in the RFX-a
group, there was a higher frequency of persistent alcoholism.*°

Non-Alcoholic Fatty Liver Disease

Non-alcoholic fatty liver includes hepatic steatosis, non-alcoholic steatohepatitis with varying degrees of fibrosis and
hepatic cirrhosis and is considered part of the metabolic syndrome. According to various statistics, this is the second
cause of liver cirrhosis,®'*** but its prevalence is increasing. Its pathophysiology is complex and includes metabolic
alterations, especially linked to insulin resistance, as well as inflammation probably dependent on the passage of bacterial
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Figure 4 In patients with alcoholic liver disease proven by liver biopsy, treated for 18 months with RFX or placebo, changes observed in the biopsy at the end of treatment

compared to the initial biopsy. With data from Israelsen M et al®!

products from the intestine to the liver activating TLR-4 receptors (toll-like receptor 4), inflammation and fibrogenesis.*

Dysbiosis has also been found that could participate in the pathophysiology.>*

A pilot studio tested low-dose RFX (400 mg twice daily) in a small group of patients with non-alcoholic steatohe-
patitis, showing no changes in liver enzymes or insulin sensitivity.>> Meanwhile, in two open investigations, in patients
with liver biopsy-proven non-alcoholic steatohepatitis, administering RFX at 1100 and 1200 mg per day, improvements
in liver enzymes, circulating endotoxins, various inflammatory markers and metabolic homeostasis were observed at 28
days and after 6 months of treatment (Figures 5 and 6).°%%’

Several studies on experimental models of non-alcoholic steatohepatitis demonstrate a beneficial effect of RFX to

prevent fibrogenesis. In rats and mice with models of steatohepatitis induced with a diet deficient in choline, or choline
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Figure 5 In patients with non-alcoholic steatohepatitis, treated with RFX or with placebo, with RFX at 6 months, improvement in inflammation markers was observed. With
data from Abdel-Razik A et al®® *p<0.01 **p<0.05 Value compared to the initial 100%.

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGTP, gamma glutamyl transpeptidase; Endotox, endotoxin; TLR-4, toll like-4 receptor; IL-10,
interleukin 10; TNF-alpha, tumor necrosis factor a; IL-6, interleukin-6; CK-18, cytokeratin-18 serum fragment.
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Figure 6 In patients with non-alcoholic steatohepatitis, treated with RFX or with placebo, with RFX at 6 months, improvement was observed in the metabolic markers of
glucose metabolism. HOMA-R= hemostatic model to assess insulin resistance. With data from Abdel-Razik A et al*® Value compared to the initial 100%.

and methionine, various changes have been found that counteract or delay liver fibrosis (Box 1), with more marked
changes if lubiprostone is administered concomitantly, such as recovery of the intestinal microbiota alterations, with an
increase in Bacteroides, Lactobacillus and Fecalibacterium, reducing Veillonella, and a decrease in the activity of the
sialidase enzyme. In mice, the latter was accompanied by a deoxycholic acid reduction in the ileum. An increase in the
tight junction proteins zonula occludens-1 and claudin-1 has been demonstrated, with a decrease in intestinal perme-
ability assessed by dextran-fluorescent isothiocyanate (FITC) method. Intestinal permeability is increased in steatohepa-
titis models, as result, a decrease in the proteins bound to bacterial lipopolysaccharides (LPS binding protein) in the
portal circulation, as well as a reduction in circulating TLR-4 and NFkB, and a decrease in hepatic TGF-f are observed.
Likewise, inhibition of liver fibrosis has been observed, an effect that is accentuated by adding losartan or lubiprostone.
In mice, the administration of RFX is accompanied by improvement of steatosis, lobular inflammation and fibrogenesis,

demonstrated by liver histology. (Box 1).%4

Rifaximin on Portal Venous Pressure

Due to the ability to modify the intestinal microbiota and inflammatory cytokines of the intestine-liver axis, RFX can
modify the portal venous pressure. Vlachogiannakos showed that rifaximin, 550 mg every 12 hours, decreases the portal

Box | Effects of treatment with rifaximin in experimental fatty liver disease

Inhibited liver fibrosis

Decreased hepatic steatosis

Decreased lobar inflammation

Decreased fibrogenesis

Increased zonula occludens-1 and claudin-|
Decreased intestinal permeability to dextran-FITC
Decreased proteins bound to bacterial lipopolysaccharides (LPS) in the portal vein
Decreased circulating TLR-4

Decreased circulating NFkB

Decreased hepatic TGF-3

Various modifications of the intestinal microbiota

Deoxycholic acid decrease in ileum
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venous pressure, associated with decreased plasma levels of endotoxemia, perhaps requiring prolonged treatment
between 12 and 24 months.*!

Rifaximin in the Liver Cirrhosis Evolution and Its Complications

The evolution of this disease is influenced by the preservation of liver function and the passage of ammonium (ammonia)
from intestine into the circulation. Long-term administration of RFX could contribute to improving hepatic reserve. In an
observational study in 44 patients with HE, in which RFX was administered for 12 months, in addition to improvement in
HE grades at 3 and 12 months, there was also a decrease in circulating ammonia levels and markers of inflammation such
as C-reactive protein, neutrophil/lymphocyte, lymphocyte/monocyte and platelet/lymphocyte ratios.*?

With the purpose of clarifying the action mechanism of RFX in patients with liver cirrhosis, an investigation was
carried out in healthy human and in cirrhotic patients with an intravenous infusion of ammonium chloride solution, to
calculate the ammonium clearance rate and ammonium production. It was found that cirrhotic patients had decreased
clearance, especially increased ammonium production. In healthy individuals, it was observed that the administration of
glycerol polysorbate increased clearance, while in cirrhotic, treatment with RFX administered two weeks before
significantly reduced the production.*

Hepatic Encephalopathy

In HE, due to its probable relationship with the intestinal microbiota, therapies aimed to modifying it have been
investigated: probiotics, symbiotics, prebiotics, fecal transplantation and RFX, the latter being one of the most
successful.®® In addition, in 30 patients with liver cirrhosis who received RFX treatment for 12 weeks, the fecal
microbiota was analyzed before and during treatment. RFX was well tolerated, reduced ammonia, improved neuropsy-
chological functions and acted as a microbiota regulator agent as it maintained bacterial diversity, reduced potentially
harmful bacteria (Klebsiella, Streptococcus, Clostridium), increased probiotic bacteria (Bifidobacterium, Bacteroides)
and reduced the bacteria-mediated metabolic pathways, related to HE.** It should be considered that some differences in
the microbiota could explain the different response to treatment with RFX in HE-patients. For example, in one
comparative study, the fecal microbiota of a group of patients with decompensated liver cirrhosis with HE, that of
a group of patients with compensated cirrhosis as well as that of patients who did not respond to treatment with RFX and
healthy controls was compared. The study found Streptococcus salivarius as the most significant association in HE
patients, and Ruminococcus gravus in RFX non-responders.*’

The fundamental role of RFX in the treatment of HE has been recognized for several years. The latest publications
emphasize that: a) in overt HE, the RFX-lactulose combination is more effective than lactulose alone, lowers blood
ammonia (ammonium) concentrations, reduces mortality and frequency of hospitalizations.*** b) Patients who are
candidates for placement of transjugular intrahepatic portosystemic shunts (TIPS) in order to reduce portal pressure and
bleeding from esophageal varices or refractory ascites, have a greater predisposition to suffer HE. In a study with 197
patients who underwent TIPS placement for variceal bleeding or intractable ascites, the administration of RFX reduced
new episodes of HE by half (RR 0.48) compared to the control group.’® One review concluded that in patients with TIPS
who had previously had HE, the administration of RFX significantly reduces the risk of new episodes of HE.”' ¢) In
concealed or minimal HE, the clinical efficacy of RFX has also been demonstrated, as well as in reducing ammonemia.
In these cases, the efficacy of RFX is greater in patients who do not have metabolic syndrome, since metabolic syndrome
is associated with greater inflammation. In concealed HE, the administration of RFX with dose of 800 mg/day is similar
in efficacy to that of 1200 mg/day.>*>* d) Long-term treatment with RFX and lactulose represents considerable savings
for the health system, by reducing the use of hospital resources and mortality, despite the cost of drugs in several
countries.

Pharmacoeconomic estimates also support the use of the RFX and lactulose instead of lactulose alone for the

treatment and prevention of HE.>>¢

e) The importance of long-term RFX treatment is also reinforced by real-life
observations in outpatient treatment. In an observational study in patients admitted for HE after discharge from a hospital
in the United States, only 58% of the patients had access to RFX, in these patients was observed that the number of

subsequent hospitalizations was half that of those patients without antibiotic treatment.”’
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Infections
In a Belgian study with 66 HE patients who received RFX for six months, they were compared with the previous six
months who had not received the antimicrobial. It was clearly demonstrated that in the period with the antibiotic there
were fewer infections, mainly respiratory infections, as well as a decrease in hospital admissions, both those related to
HE and those for all causes. The number of days spent in hospital, the length of stay in the Intensive Care Unit, and visits
to the Emergency Department also decreased.®

A characteristic infection of individuals with liver cirrhosis, especially severe, is spontaneous bacterial peritonitis
(SBP). RFX is effective in preventing new episodes of this infection in patients who have previously had it. In
a randomized study, the administration of norfloxacin was compared with RFX for the prophylaxis of SBP. The results
showed that for primary prophylaxis (those who had not previously had peritonitis) RFX and norfloxacin were equally
effective but in the subgroup with previous episodes of peritonitis (secondary prophylaxis) RFX was superior, as there
were significantly fewer new episodes of peritonitis (Figure 7).>° A recent systematic review indicated that the most
widely used antimicrobial in this prophylaxis is norfloxacin, but in secondary prophylaxis RFX is more effective and
with fewer adverse effects than norfloxacin and other antimicrobials.®® In a meta-analysis in this field, 13 randomized
controlled clinical trials including 1742 patients were accepted to compare different antibiotics and placebo. RFX was
superior to ciprofloxacin, trimethoprim-sulfamethoxazole, norfloxacin and placebo; more over, with RFX there was less
mortality and liver transplants.®'

Ascites

In 75 patients with refractory ascites, RFX administration for 6 months (n=50) was compared with patients without
antibiotics (n=35). The comparative showed that RFX treatment was able to mitigate ascites and reduce mortality. There
was improvement in ascites in 112 patients with overt HE treated with RFX for 36 months, in whom improvement in

62:63 also was observed.

liver function parameters
Bleeding from Esophageal Varices

One of the main causes of mortality in cirrhotic patients is bleeding from esophageal varices.®* An investigation carried
out in Mexico found that patients who received RFX after discharge had fewer episodes of variceal bleeding, and also
fewer HE recurrences than those who did not continue with RFX.%°

%
P=0.004
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Figure 7 Proportion (%) of patients who developed spontaneous bacterial peritonitis (SBP) during antibiotic prophylaxis for 6 months. Primary prophylaxis = patients without
previous episodes of SBP. Secondary prophylaxis = patients with previous episodes of SBP. All had risk factors for the development of SBP. Using data from Praharaj et al.®
Abbreviations: RFX, rifaximin; NFC, norfloxacin.
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In general, RFX has the potential to decrease the occurrence of complications from liver cirrhosis, as demonstrated in
a study that included 299 subjects with cirrhosis and HE, who received RFX 550 mg twice daily or placebo for 6 months.
At the end of the period, it was observed that in patients with severe hepatic impairment (MELD>12) there was a lower
risk of any complication in the group receiving RFX (p<0.001), including spontaneous bacterial peritonitis, variceal
bleeding, and marginally acute kidney disease.®® In another study with 200 patients with decompensated cirrhosis, the
frequency of complications was evaluated, with RFX 400 mg twice daily compared with usual treatment without RFX. It
was observed that the group that received RFX had a significantly lower number of HE episodes and bleeding from
esophageal varices, ascites, and non-significant decrease (p=0.058) in infections.®” Together with non-selective beta-
adrenergic blockers, RFX has been considered among the drugs that can favorably modify the evolution of patients with
liver cirrhosis.®® (Figure 8)

It has been suggested that an additional benefit could be the reduction of colon and rectal cancer in patients with
cirrhosis who received long-term RFX, as observed in 5244 patients who received lactulose, 3502 with rifaximin and
3502 with RFX-lactulose.®® Rifaximin reduced the risk of colon cancer and esophageal cancer by 59.42% and 70.37%,
respectively, compared to patients taking lactulose only.®>”® This observation is consistent with investigations in animals

with experimental colon cancer, in which activation of pregnane X by RFX may protect against neoplasia.”’

Rifaximin as a Disease Modifier

Each year, 5 to 7% of patients with compensated cirrhosis develop major complications. This transition to decom-
pensated cirrhosis is often characterized by an abrupt course, directly impacting survival and life expectancy if
a transplant is not achieved.®”

Patients with decompensated cirrhosis are subject to numerous treatments to reduce complications. In this regard,
disease-modifying agents are defined as those which interventions demonstrate a benefit in the course of the disease
regardless of their original treatment indication. At present, numerous clinical studies, doses, administration time,
treatments based on etiology, cost-effectiveness, global access, and guidelines have to be established.

To keep cirrhosis compensated for longer, we must have effective support interventions by virtue of the etiology.
Emerging evidence shows that diet and exercise improve elements related to frailty and quality of life in patients with
chronic liver damage, so these maneuvers should start in the initial phases of the disease.”' In addition to this, alcohol
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Figure 8 Patients with cirrhosis and HE, with prophylactic treatment with RFX or without RFX (control) for 6 months. Proportion of patients without complications
(p<0.001 between groups). With data from Zeng et al.%®
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withdrawal, optimization of metabolic syndrome, treatment of virus C, B, or control of immunity are actions that must be
carried out, since their impact on the portal venous gradient, stages of cirrhosis, MELD (Model for Stage Liver Disease),

and even the stabilization and reversibility of fibrosis have been observed.”> "

Rifaximin as a Modifier of Chronic Liver Disease
RFX is known to have beneficial effects on the intestine-liver axis improving hemostasis at the level of intestinal
membranes, decreasing inflammatory pathways, decreasing bacterial adhesiveness to enterocytes, and modulating the
intestinal microbiome.”

In this regard, the therapeutic options of RFX beyond the treatment of HE are extremely attractive. Several controlled
clinical studies have associated the use of RFX with better control of refractory ascites, reduction in the incidence of
decompensation, causes of hospitalization and readmissions, together with a lower incidence of SBP, variceal bleeding,

76-78

acute kidney injury-hepatorenal syndrome (AKI-HRS), with decreased need for replacement therapy, some studies

even suggesting a positive impact on survival.”’

Refractory Ascites

The prevalence of refractory ascites is close to 17% of the patients with decompensated cirrhosis, with extreme
splanchnic vasodilatation, as well as activation of vasoconstrictor system (renin-angiotensin-aldosterone, and non-
osmotic secretion of antidiuretic hormone) being the main causes of refractoriness.

A recent study of decompensated cirrhosis with ascites evaluated 600 patients, who were divided in 2 groups: (200
control group vs 400 under treatment with midodrine plus rifaximin). Body weight, blood pressure, glomerular filtration,
and serum renin and aldosterone measurement were evaluated over 2-year period.

Mean arterial pressure increased significatively in the treatment group, with significant weight loss evident after 12
weeks of treatment (average 12.5 kg). At the biochemical level, the serum sodium level, urinary output, urinary sodium
excretion, and creatinine clearance increased. Total response determined by creatinine levels was achieved in 78% of the
patients with treatment vs 15% of the control group. Lastly, the need for evacuating paracentesis was markedly less in
patients receiving RFX treatment (18 vs 75 patients).*

Side Effects and Real-World Use

Side effects of rifaximin are rare: headache, constipation, abdominal pain, diarrhea, flatulence, nausea, rectal urgency,
transient hyperthermia, vomiting, and dizziness have been reported in 1% of the patients under treatment. There are
anecdotal reports of C. difficile infection, in which cases the patients had predisposing factors for it.*! Lastly, it has been
suggested that rifaximin in conjunction with statins may enhance muscle toxicity since isolated cases of rhabdomyolysis
have been reported at a dose of 20 mg of simvastatin in conjunction with RFX.*?

Other Complications of Cirrhosis

It would be convenient to perform large multicenter double-blind, randomized studies around RFX, alone or in
combination with other disease-modifying agents (albumin, simvastatin) to assess its impact on survival and development
of Acute on Chronic Liver Failure (ACLF) in patients with decompensated cirrhosis.

Conclusions

In patients with HE, long-term treatment achieves various benefits: less recurrence of HE, less frequency of hospitaliza-
tions, less frequency of various acute complications including infections, SBP, refractory ascites and bleeding from
esophageal varices, which affects mortality, and cause the need of liver transplantation. In addition to the above, several
data suggest that it could decrease the progression of liver fibrosis in patients with alcoholic liver disease and in non-
alcoholic steatohepatitis. Lastly, its role as a disease-modifying agent, in an attempt to reduce the decompensation of
patients with compensated cirrhosis more quickly or more severely, makes RFX a complete and attractive molecule in the
management of cirrhotic patients.
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