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	SECTION 1: Identifying Information
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	Bass NM, Mullen KD, Sanyal A, et al. Rifaximin treatment in hepatic encephalopathy. N Engl J Med. 2010;362:1071-1081.

	2. Hypertext link to PDF of full article 
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	4. PubMed ID 
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	Jim Stevermer 

	6. Institutional Affiliation of Nominator 
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	9. PURLS Editor Reviewing Nominated Potential PURL
	Kate Rowland 

	10. Nomination Decision Date 
	April 16, 2010

	11. Potential PURL Review Form (PPRF) Type 
	Randomized controlled trial

	12. Other comments, materials or discussion 
	

	13. Assigned Potential PURL Reviewer 
	Umang Sharma

	14. Reviewer Affiliation 
	University of Chicago 

	15. Date Review Due 
	April 29, 2010

	16. Abstract 
	BACKGROUND: Hepatic encephalopathy is a chronically debilitating complication of hepatic cirrhosis. The efficacy of rifaximin, a minimally absorbed antibiotic, is well documented in the treatment of acute hepatic encephalopathy, but its efficacy for prevention of the disease has not been established. METHODS: In this randomized, double-blind, placebo-controlled trial, we randomly assigned 299 patients who were in remission from recurrent hepatic encephalopathy resulting from chronic liver disease to receive either rifaximin, at a dose of 550 mg twice daily (140 patients), or placebo (159 patients) for 6 months. The primary efficacy end point was the time to the first breakthrough episode of hepatic encephalopathy. The key secondary end point was the time to the first hospitalization involving hepatic encephalopathy. RESULTS: Rifaximin significantly reduced the risk of an episode of hepatic encephalopathy, as compared with placebo, over a 6-month period (hazard ratio with rifaximin, 0.42; 95% confidence interval [CI], 0.28-0.64; P<0.001). A breakthrough episode of hepatic encephalopathy occurred in 22.1% of patients in the rifaximin group, as compared with 45.9% of patients in the placebo group. A total of 13.6% of the patients in the rifaximin group had a hospitalization involving hepatic encephalopathy, as compared with 22.6% of patients in the placebo group, for a hazard ratio of 0.50 (95% CI, 0.29-0.87; P=0.01). More than 90% of patients received concomitant lactulose therapy. The incidence of adverse events reported during the study was similar in the 2 groups, as was the incidence of serious adverse events. CONCLUSIONS: Over a 6-month period, treatment with rifaximin maintained remission from hepatic encephalopathy more effectively than did placebo. Rifaximin treatment also significantly reduced the risk of hospitalization involving hepatic encephalopathy. (ClinicalTrials.gov number, NCT00298038.) 2010 Massachusetts Medical Society 

	17. Pending PURL Review Date
	April 29, 2010

	sECTION 2: CRITICAL APPRAISAL OF VALIDITY

	1. Number of patients starting each arm of the study?
	140 patients in the treatment arm (rifaximin 500 mg BID for 6 mos)

159 patients in the control arm (placebo for 6 mos)

	2. Main characteristics of study patients (inclusions, exclusions, demographics, settings, etc.)?
	Inclusion criteria: >18 years of age, at least 2 episodes of hepatic encephalopathy, remission of encephalopathy at time of entry into study, relatively low Model for End-stage Liver Disease (MELD) score (indicating less severe liver disease).

Exclusion criteria: imminent liver transplant, conditions known to predispose to hepatic encephalopathy (transjugular intrahepatic portosystemic shunt placement, gastrointestinal bleeding, chronic kidney disease, respiratory insufficiency, anemia, electrolyte abnormality, active spontaneous bacterial peritonitis, or intercurrent infection).

Multicenter trial including mostly academic centers

	3. Intervention(s) being investigated?


	Effect of 6 months of rifaximin on hepatic encephalopathy.


	4. Comparison treatment(s), placebo, or nothing?
	Placebo


	5. Length of follow-up? Note specified end points, eg, death, cure, etc.
	6 months


	6. What outcome measures are used? List all that assess effectiveness.
	Episodes of hepatic encephatlopathy:

Hazard ratio with rifaximin 0.42, 95% CI 0.28-0.64, P<0.001), or 22.1% in rifaximin group vs 45.9% in control group.

Hospitalization: 
Hazard ratio 0.50, 95% CI, 0.29-0.87, P=0.01, or 13.6% in rifaximin group vs 22.6% in placebo group.

Mean time to first episode of encephalopathy (and discontinuation of med):

130.3 ± 56.5 days in rifaximin group

105.7 ± 62.7 days in control group

NNT=9 to prevent 1 episode of hepatic encephalopathy over 6 months.


	7. What is the effect of the intervention(s)? Include absolute risk, relative risk, NNT, CI, P-values, etc.
	Hazard ratio, CI, and P values as above in question 2.6.

	8. What are the adverse effects of intervention compared with no intervention?
	High rate of adverse events in both groups ~80%.

Serious adverse events more common in rifaximin group- 2 cases of Clostridium difficile.
Authors not concerned about resistance—minimal systemic absorption, and rifaximin-resistant organisms do not appear viable.



	9. Study addresses an appropriate and clearly focused question - select one (Well covered; Adequately addressed; Poorly addressed; Not applicable)

	Well covered



	10. Random allocation to comparison groups


	Well covered



	11. Concealed allocation to comparison groups


	Poorly addressed

Comments: Dynamed


	12. Subjects and investigators kept “blind” to comparison group allocation


	Poorly addressed



	13. Comparison groups are similar at the start of the trial


	Well covered

Comments: ~91% of patients in both groups were taking lactulose.



	14. Were there any differences between the groups/arms of the study other than the intervention under investigation? If yes, please indicate whether the differences are a potential source of bias.
	Well covered

Comments: Rifaximin group seemed to have fewer people with lower MELD scores at the beginning, but if anything, this would make the results more impressive.


	15. Were all relevant outcomes measured in a standardized, valid, and reliable way?


	

	16. Are patient-oriented outcomes included? If yes, what are they?
	Yes, episodes of hepatic encephalopathy and hospitalizations from hepatic encephalopathy.

	17. What percent dropped out, and were lost to follow up? Could this bias the results? How?
	High dropout/discontinuation rate in both groups (93/159 [58%] in placebo group, and 52/140 [37%] in treatment group), sometimes due to first episode of encephalopathy, sometimes due to other reasons (eg, death, patient requested dropout).

	18. Was there an intention-to-treat analysis? If not, could this bias the results? How?
	Authors state yes, for patients who received at least 1 dose of study med (which, from the flow chart, looks like all patients).

	19. If a multi-site study, are results comparable for all sites?
	Not discussed entirely, but when mentioned, results were comparable.

	20. Is the funding for the trial a potential source of bias? If yes, what measures were taken to ensure scientific integrity?
	Funded by Salix pharmaceuticals, manufacturer of rifaximin, who were involved with the study design, data analysis, and manuscript preparation.

	21. To which patients might the findings apply? Include patients in the study and other patients to whom the findings may be generalized.
	Patients with a prior history of hepatic encephalopathy.

	22. In what care settings might the findings apply, or not apply?
	Hepatologists/gastroenterologists, possibly primary care physicians.

	23. To which clinicians or policy makers might the findings be relevant?
	Same as question 2.22.

	SECTION 3: REVIEW OF SECONDARY LITERATURE

	1. DynaMed excerpts
	

	2. DynaMed citation/access date
	Hepatic encephalopathy. In: DynaMed [database online]. Available at: www.DynamicMedical.com Last updated April 20, 2010. Accessed April 26, 2010.

	3. Bottom line recommendation or summary of evidence from DynaMed

(1-2 sentences)
	Rifaximin appears more effective than placebo at preventing hepatic encephalopathy, and may be more effective than lactulose.

	4. UpToDate excerpts
	

	5. UpToDate citation/access date
	Treatment of hepatic encephalopathy. In: Basow DS, ed. UpToDate [database online]. Waltham, Mass: UpToDate; 2010. Available at: http://www.uptodate.com. Last updated September 9, 2009. Accessed April 26, 2010.

	6. Bottom line recommendation or summary of evidence from UpToDate

(1-2 sentences)
	Limited evidence shows that antibiotics are effective for treating hepatic encephalopathy (whether this applies to prevention or treatment of acute episodes is not clear).

	7. PEPID PCP excerpts

www.pepidonline.com

username: fpinauthor

pw: pepidpcp
	No mention of rifaximin in the section about hepatic encephalopathy.

	8. PEPID citation/access data
	

	9. PEPID content updating 
	1. Do you recommend that PEPID get updated on this topic?

Yes, there is important evidence or recommendations that are missing.

If yes, which PEPID Topic, Title(s):

Hepatic encephalopathy


	10. Other excerpts (USPSTF; other guidelines; etc.)
	None

	11. Citations for other excerpts
	n/a

	12. Bottom line recommendation or summary of evidence from Other Sources (1-2 sentences)
	

	SECTION 4: CONCLUSIONS

	1. Validity: How well does the study minimize sources of internal bias and maximize internal validity? Give one number on a scale of 1 to 7 (1=extremely well; 4=neutral; 7=extremely poorly)


	2

	2. If 4.1 was coded as 4, 5, 6, or 7, please describe the potential bias and how it could affect the study results. Specifically, what is the likely direction in which potential sources of internal bias might affect the results?
	 

	3. Relevance: Are the results of this study generalizable to and relevant to the health care needs of patients cared for by “full scope” family physicians? Give one number on a scale of 1 to 7 (1=extremely well; 4=neutral; 7=extremely poorly)


	2 

	4. If 4.3 was coded as 4, 5, 6, or 7, please provide an explanation.
	We were unsure whether family physicians commonly are the primary physicians treating hepatic encephalopathy. A SERMO poll indicates ~93% of family physicians sometimes or always write prescriptions for their patients with liver disease.



	5. Practice-changing potential: If the findings of the study are both valid and relevant, does the practice that would be based on these findings represent a change from current practice? Give one number on a scale of 1 to 7 (1=definitely a change from current practice; 4=uncertain; 7=definitely not a change from current practice)


	1 

	6. If 4.5 was coded as 1, 2, 3, or 4, please describe the potential new practice recommendation. Please be specific about what should be done, the target patient population, and the expected benefit.
	Does not appear to be current practice to use this drug for prevention of hepatic encephalopathy, although it is being used to treat acute episodes.

SERMO poll indicates family physicians use mostly lactulose and, infrequently, neomycin or rifaximin for prevention of encephalopathy.

	7. Applicability to a Family Medical Care Setting:

Is the change in practice recommendation something that could be done in a medical care setting by a family physician (office, hospital, nursing home, etc), such as a prescribing a medication, vitamin or herbal remedy; performing or ordering a diagnostic test; performing or referring for a procedure; advising, educating or counseling a patient; or creating a system for implementing an intervention? Give one number on a scale of 1 to 7 (1=definitely could be done in a medical care setting; 4=uncertain; 7=definitely could not be done in a medical care setting)


	2 

	8. If you coded 4.7 as a 4, 5, 6 or 7, please explain. 
	 

	9. Immediacy of Implementation: Are there major barriers to immediate implementation? Would the cost or the potential for reimbursement prohibit implementation in most family medicine practices? Are there regulatory issues that prohibit implementation? Is the service, device, drug or other essentials available on the market? Give one number on a scale of 1 to 7 (1=definitely could be immediately applied; 4=uncertain; 7=definitely could not be immediately applied)


	1 

	10. If you coded 4.9 as 4, 5, 6, or 7, please explain why.
	Rifaximin is expensive and may not be covered by all insurance plans.


	11. Clinical meaningful outcomes or patient-oriented outcomes: Are the outcomes measured in the study clinically meaningful or patient oriented? Give one number on a scale of 1 to 7 (1=definitely clinically meaningful or patient oriented; 4=uncertain; 7=definitely not clinically meaningful or patient oriented)


	2

	12. If you coded 4.11 as a 4, 5, 6, or 7 please explain why.
	

	13. In your opinion, is this a Pending PURL? Give one number on a scale of 1 to 7 (1=definitely a Pending PURL; 4=uncertain; 7=definitely not a Pending PURL)

Criteria for a Pending PURL:

· Valid: Strong internal scientific validity; the findings appears to be true.

· Relevant: Relevant to the practice of family medicine

· Practice changing: There is a specific identifiable new practice recommendation that is applicable to what family physicians do in medical care settings and seems different than current practice.

· Applicability in medical setting:

· Immediacy of implementation 
	2

	14. Comments on your response in 4.13
	1. After the SERMO poll, these findings appear relevant to many family physicians.

2. I am concerned about the short follow-up and relatively small number of patients, and do not feel assured of the safety of rifaximin, especially for long-term use. The implications of starting a daily antibiotic may be more significant than we realize based on this preliminary information. The relatively small sample of patients may have been insufficient to demonstrate potential hazards of this medication. However, well-established, effective treatments to prevent hepatic encephalopathy are lacking.

	SECTION 5: EDITORIAL DECISIONS

	1. FPIN PURLs editorial decision (select one)
	Pending PURL—Forward to JFP Editor



	2. Follow-up issues for Pending PURL Reviewer


	How many primary care doctors are writing prescriptions for treatment of or prevention of recurrent hepatic encephalopathy? How many are using rifamixin vs. neomycin? 

	3. FPIN PURLS Editor making decision 
	Kate Rowland

	4. Date of decision
	April 29, 2010

Review: May 27, 2010

	5. Brief summary of decision
	Valid, potentially practice changing, but unclear what standard of care or primary care involvement currently is.


