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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE

Health Technology Appraisal

Rifaximin for preventing episodes of overt hepatic encephalopathy
Response to consultee, commentator and public comments on the Appraisal Consultation Document (ACD)

Definitions:

Consultees — Organisations that accept an invitation to participate in the appraisal including the companies, national professional organisations,
national patient organisations, the Department of Health and the Welsh Government and relevant NHS organisations in England. Consultees can
make a submission and participate in the consultation on the appraisal consultation document (ACD; if produced). All non-company consultees
can nominate clinical experts and/or patient experts to verbally present their personal views to the Appraisal Committee. Company consultees can
also nominate clinical experts. Representatives from NHS England and clinical commissioning groups invited to participate in the appraisal may
also attend the Appraisal Committee as NHS commissioning experts. All consultees have the opportunity to consider an appeal against the final
recommendations, or report any factual errors, within the final appraisal determination (FAD).

Clinical and patient experts and NHS commissioning experts — The Chair of the Appraisal Commitiee and the NICE project team select
clinical experts and patient experts from nominations by consultees and commentators. They attend the Appraisal Committee meeting as
individuals to answer questions to help clarify issues about the submitted evidence and to provide their views and experiences of the technology
and/or condition. Before they attend the meeting, all experts must either submit a written statement (using a template) or indicate they agree with

the submission made by their nominating organisation.

Commentators — Commentators can participate in the consultation on the ACD (if produced), but NICE does not ask them to make any
submission for the appraisal. Non-company commentator organisations can nominate clinical experts and patient experts to verbally present their
personal views to the Appraisal Committee. Commentator organisations representing relevant comparator technology companies can also
nominate clinical experts. These organisations receive the FAD and have opportunity to report any factual errors. These organisations include
comparator technology companies, Healthcare Improvement Scotland any relevant National Collaborating Centre (a group commissioned by NICE
to develop clinical guidelines), other related research groups where appropriate (for example, the Medical Research Council and National Cancer
Research Institute); other groups such as the NHS Confederation, the NHS Com | Medicines Unit, the Scottish Medicines Consortium, the
Medicines and Healthcare Products Regulatory Agency, the Department of Health, Social Services and Public Safety for Northern Ireland).

Public — Members of the public have the opportunity to comment on the ACD when it is posted on the Institute’s web site 5 days after it is sent to
consultees and commentators. These comments are usually presented to the appraisal committee in full, but NICE reserves the right to
summarise and edit comments received during consultations, or not to publish them at all, where in the reasonable opinion of NICE, the comments
are voluminous, publication would be unlawful or publication would be otherwise inappropriate.
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Comments received from consultees

Consultee | Comment Response

British Comments submitted on behalf of members of BASL (British Association for the Study of the Liver) Thank you for your
Association comments.

fSOtLtjheof 1. Impact of rifaximin therapy on quality of life for the patients and their carers: The Committee noted
the L>i/ver Anecdotal, but we do have positive reports from both patients and carers comments that treatment with

2. Impact of rifaximin therapy on admissions to hospital:

Although we have small numbers so far, and in some patients it is too early to comment on this, we have noted a
reduction in admissions of between 50 - 70% approximately in patients commenced on rifaximin over the last year.
For example, one patient who had had 10 admissions in the preceding year has only had 3 admissions this year.

We believe that so far, in carefully selected patients, there is a noticeable improvement in many cases once on
Rifaximin. Therefore we would value it being funded appropriately.

We have been using Rifaximin in patients with overt hepatic encephalopathy for many years. Our use has
progressively increased with the clinical benefit in quality of life for the majority of patients and their families. We
have audited our practice and demonstrated a reduction in emergency admissions in 25 patients who we were
able to follow up for a year after commencing Rifaximin. This has been of immense benefit to our patients

We are a busy regional non transplant unit. | do not think rifaximin should be first line but has an important role in a
selected group of patients with difficult to control/manage hepatic encephalopathy and has been a miracle drug in
a few selected group of patients in both preventing readmissions, getting out of hospital and improving quality of
life. All prescriptions have been hepatology consultant initiated. Experience attached.

Rifaximin is clearly helpful to some of my patients with chronic encephalopathy but my evidence is anecdotal. |
have seen a reduction in hospital readmissions with its use and also clear improvement in quality of life.

We are based in Wrexham in North Wales. About 3 years ago we tried Rifaximin in 2 patients with excellent
results.

rifaximin could improve
quality of life, prevent
readmissions to hospital and
reduce morbidity and carer
burden (see section 4.1 of
the final appraisal
determination [FAD]). The
Committee considered that
rifaximin could improve
quality of life, although
acknowledged that there are
substantial challenges in
identifying the size of this
effect.

The Committee concluded
that rifaximin was effective in
preventing episodes of overt
hepatic encephalopathy in
the trial population, although
the long-term benefits
associated with rifaximin
were uncertain.

The Committee considered in
detail the effect of rifaximin
on hospital admissions. It
acknowledged that the
findings from clinical audits of
rifaximin were subject to
uncertainty, but concluded
that rifaximin is likely to
reduce hospital admissions
and may shorten the length
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Dose was 400mgs tds as was before Targaxan was launched so was ordered from overseas.

First patient was an elderly lady but usually independent with decompensated liver disease. Ascites and recurrent
encephalopathy were her main problems and she was in hospital for long periods where she would then pick up
infections too. As soon as we started the Rifaximin she was home within the week and we were able to only admit
for paracentesis management. She and her family were thrilled with the drug as it restored her mental state back
to normal and allowed her to go home which she was desperate for. This allowed her to have a great quality of life
for the next 18 months before she passed away and reduced amount of time in hospital.

Second was a gentleman also with decompensated liver disease but the encephalopathy was his main problem.
He would often end up being admitted as an emergency after being found collapsed at home by neighbour or
family when they visited. This caused him and his family great distress. We added Rifaximin and he too improved
dramatically and was able to go home quickly. He had no further episodes which he was happy about seeing as
he lived alone. He was transplanted about 8 months later.

Both of these were also taking lactulose regularly and were compliant with medication but adding in the Rifaximin
allowed them both to have a dramatic improvement in quality of life. They both lived alone so safety was also a
priority.

Although patients with chronic incapacitating encephalopathy are relatively infrequent | certainly have current
experience with two patients in whom rifaximin has been critical in keeping them out of hospital and less
dependent on family carers.

From my limited perspective, it is a valuable additional medication, especially if lactulose or other conventional
approaches have failed.

of hospital stay (see FAD
section 4.8).

British
Liver Trust

Section 1

(Appraisal Committee's
preliminary
recommendations)

As per previous submissions this treatment offers a significant improvement in the quality
of life for people with, and affected by, hepatic encephalopathy - the British Liver Trust
hopes that the committee will move to approving rifaximin-a as a treatment for HE.

Thank you for your
comments.

The Committee understood
that hepatic encephalopathy
has a profound impact on
patients’ daily activities and
quality of life, with a resulting
impact on caregivers. The
Committee noted comments
that treatment with rifaximin
could improve quality of life,
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Section 4
(Consideration of the
evidence)

As the Committee acknowledges hepatic encephalopathy has a far-reaching effect on
family and carers - | call on the committee to have this in mind - especially as current
treatment can be so humiliating and dehumanising for some people with HE.

and reduce morbidity and
carer burden (see FAD
section 4.1). The Committee
understood that hepatic
encephalopathy is a serious
condition with important and
far-reaching effects on
people with the condition and
their families (see FAD
section 4.21).

Liver4Life

Section 4

(Consideration of the
evidence)

The Appraisal Committee has stated that it is interested in receiving comments on the
following:

Has all of the relevant evidence been taken into account?

In the opinion of Liver4Life they have not. Patient experiences are about more than the
effects of lactulose, and the effect that an episode of HE can have on a family can be
devastating.

My own Father had episodes of HE in 2007/8 which brought my whole family to a
standstill. | had to take time off from work to look after him as my mother 'couldn't cope'
with his unpredictable nature. This involved expensive journeys from Bournemouth to
Coventry two or three times a week.

| have also included statements from two other patients below who have experienced HE
first hand.

December 2013

 ————

I /s - result of my condition | also have been diagnosed with

Rifaximin preventing episodes of overt hepatic encephalopathy — response to comments on the Appraisal Consultation Document

Thank you for your
comments.

The Committee noted
comments that treatment with
rifaximin could improve
quality of life, and reduce
morbidity and carer burden
(see FAD section 4.1).

The Committee understood
that hepatic encephalopathy
is a serious condition with
important and far-reaching
effects on people with the
condition and their families
(see FAD section 4.21).

The Committee understood
that there are substantial
challenges in capturing
quality of life evidence in
people with hepatic
encephalopathy, but
concluded that the estimates
provided had captured the
reduced quality of life
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oesophageal varices, enlarged spleen, osteoporosis, IBS, liver cirrhosis and most recently
have been showing symptoms of Hepatic Encephalopathy.

| was prescribed Rifaximin just under a year ago now when | began experiencing changes
in my general wellbeing. My main initial complaint was the uncontrollable feeling of being
'on edge’ and tiredness as | wasn't able to sleep at night and therefore found myself
extremely fatigued and sleepy during the day. This slowly progressed and my ability to
concentrate on simple day to day things became increasingly difficult as | would forget
things and be confused with basic communication and tasks, which would make me so
frustrated as it was not like me to be 'intellectually' that way. It was a scary time as it felt as
though my normal mental ability and retention was diminishing and | would get moody
because of the frustration as to the reasons why this was happening.

Ultimately, these symptoms gradually began to have a knock on effect on my life. My
immune system was weakened by the exhaustion and | was contracting infections/viruses
more frequently, which are more consuming when you are suffering from liver disease as
well. This situation resulted in increased levels of antibiotics, time off work and decreased
physical capability to function as a mother/homemaker & wife (especially when my partner
isn't at home a lot due to work commitments and my family live 250 miles away). My
performance in my career also drastically altered. | was turning up late as I'd not had a
night's sleep and was leaving early as the day utterly wiped me out, which caused my
weekly contracted hours to be down. Mistakes were being made and my general common
sense approach had deteriorated. My usual attention to detail, my ability to provide solid
business advice as well as to soak up new information were all suffering and it soon
started to have an effect on my self-confidence and enthusiasm. Sadly and guiltily, during
this time my child also endured as | was either not remembering her schedules or unable
(as was ill or asleep) to cater for her as much as usual, which to me is a completely
unacceptable state to be as a mother and something needed to be done about it.

Finally, I notified my consultant about my experiences and after about 1-2 months of
taking Rifaximin | noticed a significant change in my physical and mental state. It was like
fragments of my typical self were steadily regaining and the overall irritability of the past
few months were dispersing into the distant past. Gradually at last | was getting back my
normal body clock and managing to get a full quota of sleep at the right time of the clock.
My feeling of everything making sense had returned, my motivation increased and my
home/work life balance soon got back on track as did the correct mother/daughter duties
and relationship.

associated with hepatic
encephalopathy (see FAD
section 4.17).

The Committee understood
that the costs associated with
constant care from family
members and professional
carers could not be built into
the economic model, and
factoring them in would
improve the cost
effectiveness of rifaximin (see
FAD section 4.21).
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| personally hope to have Rifaximin readily available for me on an indefinite term as I'm
certain | wouldn't be at the place where | am now without it and could not even think nor
tolerate being back as it was beforehand.

November 2013

| am 56 years old. In 2008 | was admitted as an emergency patient losing massive
quantities of blood due to oesophageal varices. After this | do not remember anything for
several days. | believe | had a TIPS operation. After this everyone who visited me said |
spoke complete gibberish.

After about a week, | began to return to my usual self and was able to do crossword
puzzles. | drove to the supermarket for essential provisions.

The next day | began to realize things were not as good as | thought they should be. |
could not operate the washing machine or the oven. As things got worse, | was unable to
dress or feed myself. My elderly and disabled husband could only watch with rising panic.

A GP visited, diagnosed encephalopathy and prescribed antibiotics. These worked after a
while.

The trouble was that these attacks would come on unpredictably and quickly. One day |
was going to have lunch with my mother and in the course of an hour | lost the plot
completely, drove to the wrong village and was found collapsed in a car park by some kind
people who called an ambulance. Anyone in his right mind would have used a mobile to
get help but | was not in my right mind and, to make matters worse, all these episodes are
accompanied by a slurring of the voice leading to the assumption of drunkenness.

| think | was hospitalized three times before | met Dr. [JJJJlll who prescribed Rifaximin.
To me this has been a life changer - | can make appointments and be sure to be able to
keep them. | can drive my car without fear for the safety of others.

Now my husband is dead and | live alone. | have no-one to tell me that | am behaving
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oddly or that my voice is slurred. Personally | do not realize when | have gone mad and
because of that would not think of calling my GP. Rifaximin is my insurance against
madness.

Are the summaries of clinical and cost effectiveness reasonable interpretations of the
evidence?

No. From my own personal experience, and the experience of our case studies,
secondary costs and implications do not appear to have been taken into account in this
appraisal. | appreciate that they may be difficult to quantify but they need to be accounted
for somehow. Our feedback is that Rifaximin makes a difference to a lot of people.

Are the provisional recommendations sound and a suitable basis for guidance to the
NHS?

No. Again, based on the above testaments, not approving Rifaximin for use in the whole of
the NHS would subject the lives of many people (with HE and caring for people with HE)
to suffer the effects of HE needlessly. This technology can significantly improve the lives
of many people, both affected by HE and caring for patients.

Norgine

No

ACD
Section
&
Page
Number

Relevant Text Norgine’s Comments

Thank you for your
comments.

Section
3.6
Page 8

The manufacturer also stated that |e SF-36 and Epworth Sleepiness Scale were optional
there were no consistent assessments and tertiary endpoints within the study
differences between the rifaximin- (please see page 44 and 45 of the original submission)
a and placebo groups in change and measured changes from baseline to End of Study
from baseline using the SF-36 (EoS).

d Epworth Sleepi Scale.
anc Epwo eepiness scale e |tis also worth considering that the study design with

respect to the QoL endpoints may have been flawed,

in that comparing baseline and EoS assessment
scores may not be the most appropriate way to capture
differences in QoL in this patient group. A time

The Committee understood
that there are substantial
challenges in capturing
quality of life evidence in
people with hepatic
encephalopathy (see FAD
section 4.17).
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weighted methodology appears to be more
appropriate.
e Please see Norgine Response to ACD Section 3.32,
4.3, 4.8 and 4.9 (below)
2. Section | Section 3.7 Norgine suggests the following text be added to the end of | The FAD notes that the
3.7 Page 8-9 section 3.7 for clarity “This was primarily due to low company considered the lack
page 8- patient numbers in these sub-groups.” of statistical significance was
9 primarily because of small
patient numbers (see section
3.7).
3. Section | The manufacturer used the Factual inaccuracy The FAD notes that the
3.19 aggregated 6-month probability Use of the word ‘rates’ is incorrect in this context. proportions of overt hepatic
Page 16 | rather than individual probabilities encephalopathy episodes
of 61.29% for rifaximin-a and Rifaximin-a 550mg reduces the rate of hospitalisation due | that led to hospital admission
49.32% for placebo on the basis to HE compared to placebo. This was demonstrated in the trial were not
that the rates of hepatic clearly as a secondary endpoint of the pivotal study statistically significantly
encephalopathy hospital RFHE3001. Fewer patients in the rifaximin-a group different between the 2 arms
admissions in the trial were not (19/140) were hospitalised than the placebo group (see section 3.24).
statistically significantly different (36/159) - hazard ratio of 0.50 (95% ClI, 0.29 to 0.87; P =
between the 2 arms. 0.01).
4. Section | It then carried out regression Factual inaccuracy The description of the
3.20 analysis to derive the relationship | ¢ o centage variance explained (R-squared=0.59; or | Mapping approach has been
Page 17 | between overall CLDQ scores o L amended in the FAD (see
59% as reported) refers to exploratory curve-estimation
from RFHE3001 and EQ-5D . K K . section 3 26)
- . o analysis which did not account for repeated observations -£9)-
utility, which showed that 59% of s . ) O .
th o ; within subjects. This analysis itself was not used to derive
e variation in the predicted EQ- the relationship bet CLDQ O I d EQ-5D
5D utility was explained by th e relatonsiip between _—verali score ang £
y pained by the tility but to determine th ible sha f an
overall CLDQ score. utity o dete © the possible shape of any
relationship in order to inform the choice of repeated
The manufacturer also carried out | measures model.
a repgated measures gnaIyS|S to As a linear curve was found to be a good fit to the
quantify the relationship. The . : . ! X
! . relationship a General Linear Mixed Modelling approach
resulting parameter estimate for . .
) : to repeated measures analysis was selected using
CLDQ was applied to the baseline .
: : untransformed EQ-5D score as the dependent variable
CLDQ score, the increment in the .
o and untransformed CLDQ Overall score as a continuous
CLDAQ score for the rifaximin-a :
L e covariate.
arm while in remission and the
CLDQ scores for the overt state. In the resulting GLMM analysis, CLDQ was a highly

Rifaximin preventing episodes of overt hepatic encephalopathy — response to comments on the Appraisal Consultation Document

Page 8 of 52






Confidential until publication

Consultee | Comment Response
significant predictor (p<0.001) of EQ-5D, with little
unexplained variance between observed utility score and
those predicted by CLDQ (R-squared = 0.835).
The strength of this association suggests that liver-related
morbidity may explain the majority of differences in health-
related utility in these subjects.

5. Section | The ERG identified a 6-month trial | Use of neomycin in this indication is exceptional in UK The Committee heard that
3.23 of rifaximin-a compared with clinical practice as evidenced by clinical expert opinion neomycin is not used
Page 19 | neomycin reported by Miglio et al. | expressed at both committee meetings and in comments | youtinely in clinical practice,

(1997) which was not presented from consultees who did not agree that it would be a and concluded that neomycin
in the manufacturer’s submission. | suitable comparator for this appraisal. Whilst the scope was not an appropriate
The ERG acknowledged the | G0 the ouidance nrodces. | ComPareler (see FAD secton
manufacturer's justification for incons}.Ii-stency sir?ce in section 4.1 thg Committee &2 ’The description of the
excluding the study. However, it concluded that neomycin was nbt an appropriate E-RG peripeutly reﬂect_s fhe
remained concerned about comparator views of the ERG and, in line
excluding neomycin from the P ' with the NICE process,
analysis because clinical expert ACD Section 4.1 ‘The clinical specialists also stated that | €vidence that was part of the
opinion indicated that it works in neomycin was not used routinely in clinical practice Committee’s deliberations is
the same way as rifaximin-a and | because of the significant toxicity associated with its long- | Presented in the FAD.
is sometimes used in clinical term use. In particular, its association with deafness made
practice, especially for people not | it an unacceptable alternative. The Committee recognised
having a liver transplant, even the need for alternative treatment options in maintaining
though it is not as well tolerated remission from episodes of hepatic encephalopathy and
as rifaximin-a. also concluded that neomycin was not an appropriate

comparator for this appraisal’

6. Section | The ERG was concerned about This was addressed at the last committee meeting where | The FAD acknowledges that
3.24 the validity of this assumption, the clinical expert present validated this assumption as the | the company emphasised the
Page 20 | given that the treatment effect of | primary reason that these subgroups didn’t reach small patient numbers in this

rifaximin-a compared with placebo | significance is due to the very small number of patients in | group (see section 3.7).
was not statistically significant in these subgroups — the effect is still trending in the
the subgroup with MELD scores direction favouring rifaximin and is consistent with other
of 19 to 24 (the more severe subgroups.
:\/IELD.s.core_ category in the trial). The concern of the ERG is not substantiated by the
n addition, it noted that the study ; . M
by Hassest et al. (2001), which evidence. Figure 3 of the Bgss_ et_ al_ clearly |nd|cates that
y the mean effect favouring rifaximin in subgroup with the
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was provided as evidence for the | highest MELD scores is well within the confidence limits of
effectiveness of rifaximin-a in the two more populous subgroup with lower MELD scores.
patients with MELD scores of 20 That it does not achieve statistical significance is entirely
or more, was a poor quality to be expected from the very small numbers of patients
descriptive study. available.
The Hassest study, whilst being descriptive does provide
some evidence of effect in patients with a high MELD
score.
It is also worthy of note that patients with MELD score 220
are more difficult to study for a number of reasons,
including the ethical and practical constraints of assessing
and studying patients with severe liver disease who are
often close to the end of their life and thus may not
complete the study .
Please see below for Figure 3 from the Bass et al
[Norgine provided Figure 3 from Bass et al, N Engl J Med
362:1071-81; not reproduced here]
7. Section | The ERG stated that a 5-year A revision of the time horizon has been carried outin line | Thank you for the additional
3.26 time horizon was appropriate in with the committee’s request. The last patient within the evidence. The Committee
the manufacturer’s original model | economic model dies at 42 years. This is Norgine’s concluded that the lifetime
to capture the relevant costs and | definition of life time horizon. time horizon presented was
benefits, but stated that in the Please see section 3 of Norgine Response to NICE TAC's | @ppropriate (see FAD section
revised analysis a lifetime time Request for Further Analysis on Rifaximin-a 550m 4.10).
horizon would have been q y 9
appropriate given that
approximately 52% of patients in
the rifaximin-a arm and 45% of
patients in the placebo arm were
alive after 5 years.
8. Section | The ERG reviewed the The schedule of assessments for RFHE3001 defines End | Thank you for the
3.27 manufacturer’'s updated analysis | of study (EoS) as 168 days +2 days. Therefore, the explanation. The Committee
Page 21 | and stated that it was unclear why | revised presentation of regression coefficients based on considered the revised
the manufacturer used different 170 days censoring is more consistent with the design of | gnalysis at day 170 to be
time points to censor survival the pivotal efficacy study (Bass et al). The treatment effect | mgre appropriate given that
times when modelling for rifaximin-a 550mg is identical whether 168 or 170 days | the clinical study report for
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breakthrough overt hepatic are used. RFHE3001 reports data
encephalopathy episodes; data censoring at day 170 (see
censoring took place at day 168 in FAD section 4.11).
the manufacturer’s original
analysis and at day 170 in the
updated analysis.
9. Section | The ERG stated that the In order to test the proportional hazards assumption over | Thank you for the additional
3.27 manufacturer should have carried | the 6 month observation period of RFHE3001. A Cox information. This has been
Page out some validity tests to assess proportional survival model was created so as to test the noted in the FAD (see FAD
21-22 the assumption of a proportional Pearson correlation between Schoenfeld residuals and

treatment effect between
rifaximin-a and placebo when
fitting the parametric distributions
to the trial data.

the rank of survival time for cases that progressed to an

event.

The result of this analysis was also plotted in

graphical form as shown. There was no significant
correlation between treatment allocation and Schoenfeld

residu

als (p=0.1865); an observation supported by the

horizontal plot of the same data. Therefore, no evidence
was found for a violation of the proportional hazards
assumption for treatment effect.

Test of PH Assumption
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section 3.41).
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Time: Rank(t)
rho chi2 df Prob=chi2

trin -8.12372 1.75 1 0.1865

global test 1.75 1 0.1865
Examination of the subgroup analysis in the RFHE3001
provides evidence that the treatment effect is durable.
Figure 3 shows that for subgroups defined by number of
prior HE episodes (2 vs. >2 [max 9]) the HR for rifaximin is
identical and highly statistically significant (p=0.002 and
p=0.003 respectively). A near-identical pattern is also
observed for subgroups defined by duration in covert /
minimal HE state (‘remission’) (<90 days vs. >90 days).

10. Section | However, it was concerned that Norgine recognises that a more detailed model would The Committee concluded
3.28 combining all subsequent have been desirable to fully capture the complexity of that, although the number of
Page 22 | episodes into 1 health state does | disease progression. However, NICE's technical team had | gpisodes was not considered,

not take into account the number | made it clear to Norgine that presentation of a new model | anq the company’s original

of episodes and does not fully structure would be unacceptable within the context of analysis oversimplified the

address the issues around the additional analysis (Addendum). Therefore, all revisions nature and course of the

complexity of disease and supporting data have been presented consistent with | §isease, the revised model

progression. the original model structure. was an improvement on the
original analysis and was
appropriate for decision-
making (see FAD section
4.9).

11. Section | However, it stated that the Akaike’s Information Criterion (AIC) and Bayesian Thank you for the additional
3.28 manufacturer should have taken Information Criterion (BIC) have been calculated as information, it has been
Page 22 | further steps to assess the suggested. The rank order of the candidate distributions acknowledged in section 3.42

goodness of fit of the distributions | presented in the Addendum is unchanged. An alternative | of the FAD.
used and that the gamma parameterisation method for the Gompertz distribution
distribution should have been consistent with the statistical application used to generate
included for completeness. the parameter estimates (Stata) was ranked higher than
the original Gompertz model (R) goodness of fit estimation
presented in the Addendum.
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RFHE3001 C+ to O1 transition

Model Obs li(model) AIC BIC
lognormal 299 -748.68 1499.36 1503.09
llCurell

gompertz 299 -749.02 1500.05 1503.78
loglogistic 299 -752.93 1507.87 1511.60
weibull 299 -755.58 1513.16 1516.89
exponential 299 -758.56 1519.11 1522.84
"original"

gompertz 299 -758.56 1519.11 1522.84

RFHE3002new C: to O: transition

Model Obs li(model) AIC BIC
lognormal 102 -377.20 754.40 754.40
"cure"

gompertz 102 -377.56 755.11 755.11
loglogistic 102 -377.80 755.60 755.60
weibull 102 -381.78 763.57 763.57
exponential 102 -388.57 77714 77714
"original"

gompertz 102 -388.57 777.14 77714

e Choice of distribution curve fitting the covert to first-
observed BOHE (C+1 to O+) has little impact on ICER
(range £18,946 [weibull] to £20,829 [lognormal]).

e Time constraints prevented exploration of all possible
parametric modelling options. We do not believe the
gamma distribution would significantly affect the ICER.

12. Section
3.29
Page 23

The ERG stated that the
manufacturer did not justify using
different approaches to model
mortality, that is, using survival
analysis to model mortality in the
remission states and using simple
proportions to estimate the

The Addendum submitted by Norgine clearly states the
methods used to calculate overt mortality (Addendum
Sections 4.3.4.2 and 4.3.4.3, page 37)

A simple proportion was calculated to estimate probability
of death in overt state (O1 & O2) rather than survival
analysis because the model fixes time in these states at
30.4 days. It is not reasonable to model survival over a

Thank you for the
explanation. The description
of the ERG’s concerns
reflects the views of the ERG
and, in line with the NICE
process, this is presented in
the FAD. The Committee
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probability of death in the overt period of one model cycle. Patients who did not die in considered both the ERG
states. It also stated that the these states were assumed to recover to a subsequent critique and all the evidence
manufacturer did not also explain | covert state (Cz). presented by the company
20"" it calculated the probability of | b 1 1 ity of death in the overt state (O1 and Oz [all and the Committes’s
eath in the overt states. . : . conclusions are described in
subsequent episodes pooled] respectively in RFHE3002) section 4
was calculated as: number of deaths within 31 days of HE '
onset/number of episodes.
Standard errors of the probabilities have subsequently
been calculated and applied in the PSA
13. Section | It noted that the Kaplan-Meier See Figure 7 below (from section 2.1.2 of Norgine Thank you for the additional
3.29 curves were not provided for Response to NICE TAC'’s Request for Further Analysis on | information.
Page 23 | visual comparison of the different | Rifaximin-a 550mg).
distributions used to model
mortality in the remission state [Norgine provided Figure 7 from the Norgine Response to
and stated that the manufacturer | NICE TAC’s Request for Further Analysis on Rifaximin-a
should have taken further steps to | 560mg — not reproduced here]
assess the goodness of fit of the
distributions used to extrapolate Figure 7. Fitted survival functions from RFHE3002
mortality. covert (C1) and subsequent covert (C2) states.
14. Section | The ERG also highlighted the The reason for use of different subsets for different inputs | Thank you for the
3.29 inconsistency in the use of was clearly explained in the Addendum. (Addendum explanation. The description
Page 23 | RFHE3002 data in the model, in Sections 2.2.3 [Subsequent BOHE Episodes] and 4.3.2 of the ERG’s concerns

which data for all patients in
RFHE3002 were used to model
mortality, whereas only data for
new patients in RFHE3002 were
included in the modelling of
subsequent episodes.

[Mortality])

Whilst there were sufficient subsequent HE episodes in
RFHE3002 new patients to calculate parametric survival
models, there were insufficient deaths in this subgroup to
inform survival modelling.

Covert mortality: new patients, 11 deaths; rollover
patients, 6 deaths; crossover patients, 6 deaths.
Subsequent covert mortality: new patients, 8 deaths;
rollover patients, 4 deaths; crossover patients, 7 deaths.

The overall modelled mortality is a very close fit to
clinically observed mortality in patients surviving a median
of 11 months following first-ever HE

[Norgine provided Figure 23 from the Addendum to

reflects the views of the ERG
and, in line with the NICE
process, this is presented in
the FAD.
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Norgine NICE STA Submission on Rifaximin-a 550mg:
Further Analyses in Response to Technology Appraisal
Committee’s Critique of the Economic Case — not
reproduced here]

Key to figure: grey line, CPRD HE patients from 11
months after 1st HE code, censored by liver transplant;
black line, 3002 mortality, all patients ; green line,
modelled lactulose; yellow line, modelled rifaximin.

Please see Figure 3 of the Addendum — no statistically
significant difference between cross-overs, roll-overs and
new patients in transition to first observed HE. Therefore
modelling covert mortality with combined RFHE3002 data
was justified.

[Norgine provided Figure 3 from the Addendum to Norgine
NICE STA Submission on Rifaximin-a 550mg: Further
Analyses in Response to Technology Appraisal
Committee’s Critique of the Economic Case — not
reproduced here]

Figure 1. Unadjusted KM plots of time to first BOHE
event stratified by OLT subgroup (red, 3001 placebo
crossover; green, 3002 new; blue, 3001 rifaximin
rollover)

15. 3.30

The ERG compared mortality
from RFHE3001, RFHE3002, the
CPRD data and the revised
model. It noted that the model
over-estimated mortality for the
placebo arm at 6 months (10%)
compared with RFHE3001 (7%),
whereas mortality estimated for
the rifaximin-a arm at 6 months
was similar to that in RFHE3001
(7%)

One would not expect to see differences in mortality at 6
months as this was not a specified end point of
RFHE3001. In addition, the study was not powered to
detect mortality differences over such a short time period.

Norgine has further explored the data relating to mortality
in this patient population and presented a sensitivity
analysis as requested by the Committee (Please see
Section 2 of Norgine Response to Committee’s
Requests), which illustrates that the cost-effectiveness of
rifaximin-a is no longer primarily driven by mortality.

Thank you for the additional
evidence. The Committee
considered the results of the
company’s economic model
submitted in response to the
second consultation and the
scenario analyses exploring
alternative mortality
assumptions (see FAD
section 4.19).

16. 3.30

The ERG stated that clinical
opinion indicated that, although
the survival benefit predicted was

Modelled mortality is lower than typically seen when
measured from first HE episode (e.g. Bustamante, CPRD
analysis) precisely because the modelled population is

Thank you for your
comments. The Committee
considered in detail the
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reasonable, the overall mortality that recruited to the RFHE3001 and RFHE3002 studies possible mortality benefit
seemed low for patients in both whose median time from first HE episode was 11 months, | associated with rifaximin. It
arms of the model placing them at a much lower hazard of death than would | noted that the mortality
be expected from first HE episode. predicted by the October
It also noted that 2-year mortality . . 2013 model was similar to
NN - The comparison of observed overall mortality from : L .
for the rifaximin-a arm was similar . ; that in the Clinical Practice
. RFHE3002 with that of CPRD patients left censored at ;
to that observed in RFHE3002 o , . : Research Datalink (CPRD),
. 11months (median time from first HE to recruitment into ;
and that 5-year mortality . . . ' and in RFHE3001 and
; the OLE study), as illustrate in the previous figure shows .
estimated from the model showed . . . . RFHE3002 (see FAD section
. : . that the former is representative of UK clinical practice
an incremental survival benefit of . . 4.19).
o N . and therefore an appropriate data source for modelling
8% for rifaximin-a compared with NN : :
mortality in this patient population.
placebo
17. Section | ... and also that a higher number | It is not unexpected that only 1 liver transplant was Comment noted.
3.30 of liver transplants would be reported in the pivotal study since the following was an
Page 23 | expected among people with exclusion criterion for the study ‘Subject was expected to
hepatic encephalopathy (only 1 receive a liver transplant within 1 month of screening’.
liver transplant was reported in
RFHE3001).

18. Section | However, it stated that clinical This makes minimal difference to the ICER. Norgine’s The Committee noted this
3.31 opinion did not support the use of | base case with a life time horizon used an aggregate approach and considered it to
Page 24 | an aggregated probability for the | probability of HE hospitalisation of 52.88% for which the be selective. It considered

rifaximin-a and placebo arms, ICER was £17,826/QALY. For a sensitivity analysis where | that the individual rates would
even though the manufacturer probability HE hospitalisation was split by observed data have been more appropriate,
showed that the differences for treatment arms in RFHE3001 61.3% vs.49.3%, the although it noted that the
between the individual ICER was £18,130/QALY. impact on the incremental
probabilities were not statistically cost effectiveness ratio
significant. The ERG stated that (ICER) was minimal (see

the more conservative approach FAD section 4.12).

of using the individual

probabilities should have been

taken and, when this was

explored in a scenario analysis,

the ICER increased slightly to

£21,389 per QALY gained

19. Section | The ERG stated that it was In Norgine’s view deriving Utility from the time weighted The Committee considered in
3.32 unclear why the manufacturer average CLDQ is the most appropriate methodology and | getail the approaches to
Page 24 | used the EQ-5D utility values thus should form the base case for cost-effectiveness modelling utility. It expressed

estimated from the condition- analysis for the following reasons: several concerns about the
specific CLDQ in the model given
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that it was possible to incorporate
values directly from mapping the
SF-36 utilities onto the EQ-5D.

1. Domains of SF-36 have a much wider variance
than CLDQ domains (CSR RFHE3001)
suggesting it is a less precise instrument for
measuring QoL in this patient population with
underlying cognitive impairment

2. CLDQ is a disease specific (liver) QOL instrument
and SF-36 is a generic QOL instrument.
Observed differences in utility derived from
disease specific and generic instruments are not
unusual across therapy areas and in the pivotal
study (CSR RFHE3001)

3. SF-36 was an optional instrument in the
scheduled assessments whereas CLDQ was a
required assessment (in USA and Canada).
Therefore, we it would be expected that this would
increase the likelihood of non-random missing
data in the SF-36 dataset compared to CLDQ.
This indeed was the case:

= Proportion of patients not completing the
questionnaire were

*,
°n

= Proportion of missintl; values
o

4. Finally, the use of the SF-36 tool has been shown
to be of poor quality in patients with cognitive
impairment and therefore is a sub-optimal
measure of QoL in patients with Hepatic
Encephalopathy, who by the very nature of their
condition, have significant neurocognitive
impairment, throughout the covert / minimal HE
(‘remission’) and overt states.

The above limitations of the SF-36 would not, however,
preclude a mapping analysis between CLDQ and Utility
derived from SF-36.

Mapping approaches to utility derivation are reasonable
as long as the uncertainty associated with the estimate
are incorporated appropriately into the modelling exercise®

company’s approach of using
both SF-36 and CLDQ to
derive utility scores. The
Committee considered that
including CLDQ scores in the
mapping process
unnecessarily introduced
uncertainties, was associated
with missing data, and was
based on a post-hoc analysis
of CLDQ. The Committee
also expressed further
concerns relating to the
choice of a single, linear
regression equation, the
imputation of missing data,
and the use of overall scores
rather than individual
domains. It concluded that
the most appropriate
approach for deriving the
utility scores was the analysis
based on SF-36 data only
(see FAD section 4.14).
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(NICE DSU Technical Support Document 10). The two
sources of uncertainty inherent in the two-stage mapping
of CLDQ to utility have been incorporated in the PSA:

a)

b)

the 95% CI of the CLDQ Overall score LS mean
benefit for rifaximin-a in the covert / minimal HE
state (‘remission’)

and

the 95% CI of the parameter estimate from the
repeated measures regression.

Reference:

1.

Salix Pharmaceuticals Inc. Clinical Study Report.
A Multi-Center , Randomized , Double-Blind ,
Placebo Controlled Trial to Evaluate the Efficacy ,
Safety and Tolerability of Rifaximin 550 mg BID
for 6 Months in Preventing Hepatic
Encephalopathy (RFHE3001). Morrisville, NC,
2009.

Sanyal A, Younossi ZM, Bass NM, et al.
Randomised clinical trial: rifaximin improves
health-related quality of life in cirrhotic patients
with hepatic encephalopathy - a double-blind
placebo-controlled study. Alimentary
Pharmacology & Therapeutics 2011; 34: 853—-61.
Longworth, L., Rowen, D. NICE DSU Technical
Support Document 10: The use of mapping
methods to estimate health state utility values.
2011. Available from http://www.nicedsu.org.uk
Riemsma RP, Forbes CA, Glanville JM, Eastwood
AJ, Kleijnen J. General health status measures for
people with cognitive impairment: learning
disability and acquired brain injury. Health
Technol Assess 2001;5(6).

20.

Section
3.32
Page
24-25

It was concerned that the
estimated quality-of-life increment
with rifaximin-a compared with
placebo in the remission state
was in contrast to the

In the first ACD, the Committee questioned why Norgine
had not used the QoL data collected during the
RFHE3001 study in the original submission. In response
to this, Norgine re-examined these data in detail using the
methodology described elsewhere and noted significant

Comment noted. The FAD
notes that the company
presented evidence based on
re-examination of quality-of-
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manufacturer’s original analysis in | changes in time-weighted utility between the rifaximin and | life data from RFHE3001
which the impact on quality of life | placebo arms for patients in the covert state and applied (section 3.26) The Committee
was linked to movement between | this in the model. concluded that rifaximin could
the overt and remission health be associated with a utility
states only. increment in the remission
states and that there are
substantial challenges in
identifying the most plausible
value for this increment (see
FAD section 4.16).
21. Section | The ERG stated that there was Norgine did not have access to the original data files of Comment noted.
3.32 uncertainty in the validity of the the Sanyal post hoc analysis, nor were the numbers
Page 25 | utility increment estimated for the | underpinning the Figures published, therefore our only
rifaximin-a arm given that the option (within the time available to submit the revised
manufacturer appeared to have analysis) was to obtain the data by measurement. As
measured the value in digital measurement (using Digitizelt software) was
centimetres directly from the accurate to 0.1mm we do not believe this introduced any
study by Sanyal et.al rather than significant uncertainty into the model.
using the actual published value
of difference in least square
means.
22. Section | It also highlighted that applying As the data from Sanyal et al only considered those Comment noted.
3.32 the increment to the remission values observed in the covert state (‘remission’), Norgine
Page 25 | state only further increased the considers that the decision to incorporate the increment
uncertainty because the into the covert states only was a reasonable one.
incremental value reported in the | Reference: Sanyal A, Younossi ZM, Bass NM, et al.
study represents the CLDQ data Randomised clinical trial: rifaximin improves health-related
collected for the whole duration of | quality of life in cirrhotic patients with hepatic
treatment in the trial. encephalopathy - a double-blind placebo-controlled study.
Alimentary Pharmacology & Therapeutics 2011; 34: 853—
61.
23. Section | The ERG stated that the utility Norgine recognise that utility is a key driver of cost- The Committee concluded
3.32 values used in the model were a | effectiveness in the model. Clinical opinion unanimously that rifaximin could be
Page 25 | key driver of the results given that | supports a clinically meaningful improvement in quality of | associated with a utility
excluding the utility increment life associated with rifaximin-a therapy. increment in the remission
Kaorm;:iir?fsi;ltzIiagsgg:ac?ft;le Therefore, the scenario modelled by the ERG is not states and that there are
clinically plausible. substantial challenges in
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ICER to £59,421 per QALY identifying the most plausible
gained. value for this increment (see
FAD section 4.16).
24. Section | However, it noted that the cost of | The cost in the original submission was incorrectly Thank you for the
3.33 outpatient attendance for non- specified from the tariff for ‘Clinical Haematology’ (Service | ¢larification. The costs
Page 25 | hospitalised hepatic Code 303). This was corrected in the Addendum to the described in the FAD (section
encephalopathy events used in tariff for ‘Hepatology’ (Service Code 306). 3.30) reflect the costs
the updated analysis (£176.27) included in the economic
was different from the cost of model in the December 2013
£110.68 used in the original and November 2014
analysis submissions.
25. Section | The Committee noted that Norgine would like to clarify that non significance was due | The FAD states that the
4.2 patients with more severe liver to small ‘n’ numbers of patients (26 out of 299). Committee recognised that
Page 27 | disease (Model End Stage Liver this subgroup comprised only

Disease [MELD] score of 25 or
more) were excluded from the
trial, but that the manufacturer
had suggested that the trial
results may apply to this group. It
noted the Evidence Review
Group’s (ERG) concerns that this
was unlikely because the
effectiveness of rifaximin-a in the
subgroup of patients with MELD
scores of 19 to 24 was not
statistically significantly better
than placebo, although the
Committee recognised that this
subgroup comprised only 26 of
the 299 patients in RFHE3001.
However, the Committee heard
from the clinical specialists that, in
practice, patients with a MELD
score greater than 24 have a poor
prognosis and are often
hospitalised awaiting liver
transplant. The clinical specialists
stated that rifaximin-a would not

The data did, however, show a trend towards significance.
(text from Norgine’s Response to the 15t ACD)

For clarity, patients with MELD score 225 were excluded
from RFHE3001 for a number of reasons, including the
ethical and practical constraints of assessing and studying
patients with severe liver disease who are often close to
the end of their life.

Extensive consultation with clinical experts revealed that
patients with MELD Score >19 are treated with rifaximin-a
in clinical practice. However, the treatment goals are
focused on improvement in QoL / optimisation of the
patients clinical condition to make them candidates for
liver transplantation.

The concern of the ERG is not substantiated by the
evidence. Figure 3 of the Bass study clearly indicates that
the mean effect favouring rifaximin in subgroup with the
highest MELD scores is well within the confidence limits of
the two more populous subgroup with lower MELD scores.
That it does not achieve statistical significance, is entirely
to be expected from the very small numbers of patients
available.

The Hassest study, whilst being descriptive does provide

26 of the 299 patients in
RFHE3001 (see section 4.3)
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Page 20 of 52






Confidential until publication

Consultee | Comment Response

generally be prescribed for these | evidence of effect in patients with a high MELD score.

patients because it was unlikely to

provide any meaningful benefit.

26. Section | However, the improvements in To clarify, these were tertiary endpoints (ESS and SF-36) | comments noted. The

4.3 asterixis score and venous for which the trial was never powered. Also, patients who | committee understood that
Page 28 | ammonia levels were not had an episode of BOHE exited the trial (RFHE3001) as there are substantial
(Also statistically significant, and the per the study protocol. Therefore, patients for whom QoL | challenges in capturing
Summar | difference in changes in CLDQ data were available at end of study were all in the covert quality of life evidence in
y of fatigue scores, SF-36 scores and | (minimal HE) state as they were at the beginning of the people with hepatic
Apprais | Epworth Sleepiness scale scores | study. Consequently, it cannot be expected (a priori) that | encephalopathy (see FAD
al between the rifaximin-a arm and statistically significant unadjusted differences in QoL section 4.17).
Committ | placebo arm was minimal. would be detectable between baseline and last
ee’s key measurement.
conclusi o
ons) It is important to not_e that, becausg of altered.mental and
Page 40 neuromotor status, it was not possible for subjects to
- 45 complete the CLDQ, SF-36 and other QoL assessments

during an overt HE breakthrough episode. Thus some
CLDQ assessments must have occurred as patients were
entering an overt episode (which would only have been
evident after diagnosis of the episode).

Therefore, as mental status was closer to baseline levels
at the time of end of treatment assessments, QoL results
may have been similar to baseline levels for subjects who
had breakthrough overt HE episodes.

The planned statistical analysis did not take into account
that patients at the end of the study would be those who
never experienced a BOHE and was flawed in that
respect.

Post hoc analysis of CLDQ data (Sanyal et al 2011)
showed significant improvement for rifaximin over placebo
in all domains of disease-specific QoL and in 27 of 29
individual item responses.

As we have previously stated, QoL is extremely difficult to
measure in these patients.
For the following reasons:

1. Cognitive impairment whereas patients believe
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they are perfectly normal
2. Generic measures e.g. SF-36
3. Time weighted averages are the most useful way
of capturing
Please also see Response to:
e ACD Section 3.32; regarding CLDQ and SF-36
scores
e ACD Section 3.6
Reference: Sanyal A, Younossi ZM, Bass NM, et al.
Randomised clinical trial: rifaximin improves health-related
quality of life in cirrhotic patients with hepatic
encephalopathy - a double-blind placebo-controlled study.
Alimentary Pharmacology & Therapeutics 2011; 34: 853—
61.
27. Section | The Committee considered the As stated above, whilst Norgine recognises that a more The Committee concluded
4.5 manufacturer’s economic model detailed model would have been desirable to fully capture | that, although the number of
Page 30 | and the ERG'’s critique of the the complexity of disease progression, due to the episodes was not considered,

model. It accepted the exclusion
of neomycin from the analysis
because it was not routinely used
in clinical practice. The
Committee noted that after
consultation, the manufacturer
amended the way it estimated the
risk of subsequent episodes and
that the revised model assumed
that the risk of subsequent
hepatic encephalopathy episodes
depended on time since the first
episode. The Committee was
aware that all subsequent
episodes were combined in 1
health state, that is, subsequent
remission state and subsequent
overt state; thereby ignoring the
number of episodes. However, it
noted that including more health
states for subsequent episodes

constraints of what type of analysis would be accepted as
additional analysis it was not possible to fully explore
separating out subsequent BOHESs, whilst remaining
consistent with the original model structure.

(See Norgine Response to ACD Section 3.28 ...page 22)

and the company’s original
analysis oversimplified the
nature and course of the
disease, the revised model
was an improvement on the
original analysis and was
appropriate for decision-
making (see FAD section
4.9).
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would increase the complexity of
the model and would be difficult to
populate with the current
evidence base. The Committee
therefore concluded that, although
the number of episodes was not
considered, the revised model
was an improvement on that used
in the manufacturer’s original
analysis, which oversimplified the
nature and course of the disease.

28. Section
4.6
Page 31

It noted that the ERG had
conducted an exploratory analysis
with a lifetime time horizon where
all patients died after 35 years.
However, it heard from the clinical
specialist that people with hepatic
encephalopathy would not survive
for up to 35 years because of their
underlying liver cirrhosis. The
clinical specialist stated that life
expectancy usually ranged
between 5 and 15 years
depending on disease severity,
stating that it was even lower for
people with severe disease who
had not had a liver transplant.

The Committee noted that a time
horizon of 35 years did not imply
that all patients survived for 35
years. It considered that the
prolonged survival of 35 years in
the model could be a result of
extrapolating outcomes using the
log normal distribution, which has
a long tail and could lead to
implausible survival results. The

It is unclear how the ERG conducted their exploratory
analysis of a 35 year life time horizon. Also, this is in
contradiction to ACD Section 3.26 which states the ERG
used a life time horizon of 40yrs.

Norgine has carried out further analysis using a life time
horizon, as per the committee’s request and this resulted
in a 42 year time horizon by which time the last patient
within the economic model is dead. Please see section 3
of Norgine Response to NICE TAC’s Request for Further
Analysis on Rifaximin-a 550mg

Thank you for the additional
evidence. The text in the FAD
has been drafted to describe
the ERG’s exploratory
analysis more clearly (see
sections 3.40 and 4.10). The
Committee concluded that
the lifetime time horizon was
appropriate (see section
4.10).
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Committee concluded that the
manufacturer’s choice of a 5-year
time horizon was not in line with
the NICE reference case and that
a lifetime time horizon would be
more appropriate to capture all
relevant costs and benefits. It
recommended that further
analyses using a lifetime time
horizon be requested.

29.

Section
4.8
Page 33

First, the Committee was unsure
why the manufacturer had not
presented results based on
mapping SF-36 data collected
from RFHE3001 directly to EQ-
5D. The Committee considered
that incorporating further
modelling steps after the mapping
exercise to quantify the
relationship with CLDQ scores
unnecessarily introduced further
uncertainties in the analysis.

The high variance in SF-36 scores compared to CLDQ
scores indicates that SF-36 is insufficiently sensitive to
capture the QoL benefits of rifaximin treatment.

In Norgine’s view deriving Utility from the time weighted
average CLDQ is the most appropriate methodology and
thus should form the base case for cost-effectiveness
analysis for the following reasons:

1.

Domains of SF-36 have a much wider variance
than CLDQ domains (CSR RFHE3001)
suggesting it is a less precise instrument for
measuring QoL in this patient population with
underlying cognitive impairment

CLDQ is a disease specific (liver) QOL instrument
and SF-36 is a generic QOL instrument.
Observed differences in utility derived from
disease specific and generic instruments are not
unusual across therapy areas and in the pivotal
study (CSR RFHE3001)

SF-36 was an optional instrument in the
scheduled assessments whereas CLDQ was a
required assessment (in USA and Canada).
Therefore, we it would be expected that this would
increase the likelihood of non-random missing
data in the SF-36 dataset compared to CLDQ.
This indeed was the case:

Proportion of patients not completing the
questionnaire were

7
0.0
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detail the approaches to
modelling utility. It expressed
several concerns about the
company’s approach of using
both SF-36 and CLDQ to
derive utility scores. The
Committee considered that
including CLDQ scores in the
mapping process
unnecessarily introduced
uncertainties, was associated
with missing data, and was
based on a post-hoc analysis
of CLDQ. The Committee
also expressed further
concerns relating to the
choice of a single, linear
regression equation, the
imputation of missing data,
and the use of overall scores
rather than individual
domains. It concluded that
the most appropriate
approach for deriving the
utility scores was the analysis
based on SF-36 data only
(see FAD section 4.14).
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= Proportion of missintl; values
o

4. Finally, the use of the SF-36 tool has been shown
to be of poor quality in patients with cognitive
impairment and therefore is a sub-optimal
measure of QoL in patients with Hepatic
Encephalopathy, who by the very nature of their
condition, have significant neurocognitive
impairment, throughout the covert / minimal HE
(‘remission’) and overt states.

The above limitations of the SF-36 would not, however,
preclude a mapping analysis between CLDQ and Utility
derived from SF-36.

Mapping approaches to utility derivation are reasonable
as long as the uncertainty associated with the estimate
are incorporated appropriately into the modelling exercise®
(NICE DSU Technical Support Document 10). The two
sources of uncertainty inherent in the two-stage mapping
of CLDQ to utility have been incorporated in the PSA:

a) the 95% CI of the CLDQ Overall score LS
mean benéefit for rifaximin-a in the covert /
minimal HE state (‘remission’)

and

b) the 95% CI of the parameter estimate
from the repeated measures regression.

Reference:

1. Salix Pharmaceuticals Inc. Clinical Study Report.
A Multi-Center , Randomized , Double-Blind ,
Placebo Controlled Trial to Evaluate the Efficacy ,
Safety and Tolerability of Rifaximin 550 mg BID
for 6 Months in Preventing Hepatic
Encephalopathy (RFHE3001). Morrisville, NC,
2009.

2. Sanyal A, Younossi ZM, Bass NM, et al.
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Randomised clinical trial: rifaximin improves
health-related quality of life in cirrhotic patients
with hepatic encephalopathy - a double-blind
placebo-controlled study. Alimentary
Pharmacology & Therapeutics 2011; 34: 853-61.
3. Longworth, L., Rowen, D. NICE DSU Technical
Support Document 10: The use of mapping
methods to estimate health state utility values.
2011. Available from http://www.nicedsu.org.uk
Riemsma RP, Forbes CA, Glanville JM, Eastwood AJ,
Kleijnen J. General health status measures for people with
cognitive impairment: learning disability and acquired
brain injury. Health Technol Assess 2001;5(6).
30. Section | The Committee also expressed The intention with the model revisions was to use input The Committee’s
4.9 concern regarding the face assumptions substantiated with available data. Given that | considerations of the utility
Page 34 | validity of the utilities used in the | a small number of CLDQ observations from RFHE3001 scores are described in
model. It noted that the difference | had been made in the overt state, a health state utility was | gections 4.14 to 4.17 of the
between the remission and overt estimated from this. FAD. The Committee
tsgzt‘;:r:'g;?{ ;zlslfjerzxafz:erﬁ;;?rﬁ%- It is important to highlight that as a patient enters an overt | considered that although a
o compared with placebo for the episode, their ability to adequately complete a QoL utility benefit with rifaximin
rermission state questionnaire becomes progressively impaired to the point | Was plausible, a utility benefit
' where this becomes impossible once the patient has fully | ©f 0.106 in the remission
entered the overt state. state was not reliable. It
concluded that the most
The above CLDQ assessments must, therefore, have appropriate utility increment
occurred as patients were entering an overt episode for decision-making was
(which would only have been evident after diagnosis of 0.032.
the episode). For this reason, the assessment would not
capture the full disutility associated with the overt HE
episode.
Thus, the values presented may well be an
underestimation and has the effect of making the model
conservative.
31. Section | Given the concerns around This analysis has been carried out in line with the Comments noted. The
4.9 methodology and the committee’s request. Please see Section 4 of Norgine Committee noted that the
Page 35 | inconsistencies identified in the Response to Committee’s Requests. utility estimates used in the
(SAL\JIrS#mar :gsnuslitjee;\égllt?]tgltet,htgeuﬁi(t)mm|ttee With respect to uncertainties surrounding use of the December 2013 and
Y CLDQ EQ-5D mapping function, the requested PSA for November 2014 models were
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y of estimates driving the model were | the Norgine Basecase incorporates the uncertainty of both | improvements on those used
Apprais | not robust. The Committee the LS mean incremental difference in CLDQ Overall in the original and October
al concluded that it would be more score favouring rifaximin-a (Sanyal et al)' and that of the 2013 models.
Committ | appropriate to use utility values parameter estimate relating CLDQ to EQ-5D of the
ee’s key | estimated by mapping SF-36 data | repeated measures modelling. This is line with NICE’s
conclusi | from the entire RFHE3001 recommendation (NICE DSU Technical Support
ons) population directly to EQ-5D and Document 10)2.
Page 40 | it recommended that further .
-45 analyses incorporating this data Reference: .
1. Sanyal A, Younossi ZM, Bass NM, et al.
be requested. . e TR

Randomised clinical trial: rifaximin improves

health-related quality of life in cirrhotic patients

with hepatic encephalopathy - a double-blind

placebo-controlled study. Alimentary

Pharmacology & Therapeutics 2011; 34: 853-61.

2. Longworth, L., Rowen, D. NICE DSU Technical

Support Document 10: The use of mapping

methods to estimate health state utility values.

2011. Available from http://www.nicedsu.org.uk

32. Section | It also noted that length of stay There is no HE specific ICD or HRG code. All available Comment noted. The
4.10 was assumed to be 5 days inthe | codes are surrogates as shown below (HES 2012): Committee discussed in
Page 35 mgg;lt’a\l'vgg:’se:jedgtztg%rgs for 1) For ICD-10 G93.4 ‘Encephalopathy, unspecified’ mean | detail the effect of rifaximin

encephalopathy admissions LoS = 17 days, median l.‘OS =8 days on hospital admissions, and
suggests mean stays of around | 2) FOr ICD-10 K72.9 Failure, hepatic’ mean LoS = 12.4 understood that the data from
17 days. The clinical specialist days, median LoS =7 days rospital Episode Stafistics
ys- b 3) For ICD-10 K70.4 ‘Alcoholic hepatic failure’ mean LoS | Was based on surrogate

stated that an assumption of 5 ='13.6 davs. median LoS = 8 davs disease codes (see section
days was reasonable. The -0 days, y
C . . . 4) Weighted averages for HRGs GC01 & GC15, mean 4.12 of the FAD).

ommittee considered it would LoS = ) _
have been useful for this 0S = 13.5, median LoS = 8.7
information to have been It is worthy of note that the Norgine assumption of 5 days
collected in the trial so that is conservative and based on clinical expert opinion.
ﬁn‘ferences In Iengt_h of stay could Reference: HES Summary Data 2012

ave been appropriately captured
in the model.

33. Section | However, the Committee was One would not expect to see differences in mortality at 6 Thank you for the additional
4.11 concerned that the model months as this was not a specified end point of evidence. The Committee
Page 36 | predicted a difference of 3.6% in RFHE3001. In addition, the study was not powered to considered the results of the

the risk of mortality with rifaximin- | detect mortality differences over such a short time period. | company’s economic model
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a compared with placebo during Norgine has further explored the data relating to mortality | submitted in response to the
the first 6 months of the model in this patient population and presented a sensitivity second consultation and the
and a difference of up to 8% over | analysis as requested by the Committee (Please see scenario analyses exploring
the 5-year time horizon. Section 2 of Norgine Response to Committee’s alternative mortality
It . . Requests), which illustrates that the cost-effectiveness of | assumptions (see FAD
noted that no differences in A o . ) !
) PN rifaximin-a is no longer primarily driven by mortality. section 4.19).
mortality between rifaximin-a and
placebo were observed in Please see response to ACD section 3.30 and
RFHE3001 4.11(below)

34. Section | The Committee was not The evidence for elevated mortality immediately following | The Committee concluded
4.11 persuaded that these data HE is well documented [Shawcross et al]. As rifaximin-a is | that although a mortality
Page 37 | provided robust evidence for a effective in preventing HE episodes the case for an benefit had not been seen in

differential mortality benefit for indirect mortality benefit is entirely plausible and the RFHE3001 study, it was

rifaximin-a for preventing supported by clinical experts. willing to accept that an initial

recurrence of overt hepatic Please also see response to ACD Section 4.12 (below) mortality benefit with rifaximin

encephalopathy. resulting from a reduction in
Reference: -~ . overt hepatic encephalopathy
Shawcross DL, Sharifi Y, Canavan JB, et al. Infection and episodes was plausible.
systemic inflammation, not ammonia, are associated with | However, it concluded that
Grade 3/4 hepatic encephalopathy, but not mortality in the magnitude of the effect is
cirrhosis. Journal of hepatology 2011; 54: 640-9. uncertain (see FAD section

4.18).

35. Section | The Committee expressed The model inputs for mortality in the four health states C+, | Thank you for your
4.12 concern that the model predicted | Cz, O1 and Oz, are the same for the rifaximin-a and comments and for the
Page 37 | an increasing differential mortality | lactulose cohorts. No explicit differential mortality benefit additional evidence. The

benefit for rifaximin-a when is included in the model. Committee recognised that
gggﬁ:;gﬁge&i?;; g]f(fjif:éisover Differences in mortality in both the covert and overt states | the modelled mortality benefit
fime in preventing overt hepatic derive from the reduction in episodes of overt HE provided | came from avoiding overt

P 99 P by rifaximin-a treatment. episodes rather than an
encephalopathy episodes. The explicit survival benefit
clinical specialist stated that it was | In the covert state, mortality inputs were obtained by using applied to the rifaximin arm.
plausible that rifaximin- a could the best-fit parametric proportional hazards survival The Committee concluded
have an impact on mortality and models from RFHE3002. In the C1 state this was found to | that although a mortality
the modelled differential seemed | a log normal distribution and Weibull for C2. Mortality risk | penefit had not been seen in
reasonable but acknowledged was found to be higher in the Cz state than in C+. An the RFHE3001 study, it was
that, with disease progression, the | increasing risk of mortality after each HE event is clinically | \iliing to accept that an initial
effect in preventing overt hepatic | plausible as such an event marks a deterioration in mortality benefit with rifaximin
encephalopathy episodes would underlying liver disease status and will have had systemic
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decrease and that there would be | effects from which the patient may not fully recover. This resulting from a reduction in
additional causes of death, has been clearly established for cognitive function where overt hepatic encephalopathy
independent of hepatic patients do not fully return to pre-episode levels [1]. episodes was plausible.
eqcephalopgthy, |nclud|n_g renal In the overt state mortality risk was calculated from the 30- However,_ it concluded that .
failure, sepsis and bleeding from . . o o the magnitude of the effect is
. day mortality following O1 and O2 events, 11% and 8% ) ;
oesophageal varices. . : e . uncertain (see FAD sections
36 Secii The C i I ted that respectively. This acute elevation in the risk of death 4.18 and 4.19)
' 49%%'0“ th eERoGWml ele a tso noted tha following breakthrough overt HE is well established ’ s
y € ERts s exploratory (Bustamante et al., 1999; Shawcross et al., 2011).
Page 38 | analysis indicated a modelled
mortality benefit for rifaximin-a in As these risks were applied to both cohorts in the model it
the remission state that was is clear that no direct differential mortality was assumed.
independent of the effect in Differences in mortality arise from the reduction in HE
preventing episodes of overt episodes in the rifaximin-a group by two mechanisms:
hepatic encephalopathy. The
Committee noted from the ERG’s | 1) avoidance of the acute mortality associated with O1 and
exploratory analyses that Oz and;
exclugilng_ a (j_|ﬁerent|al mortality 2) longer retention in the C1 state with exposure to a lower
benefit with rifaximin-a from the ) o
o . hazard of death than equivalent cases who transition to
remission state increased the . :
the C:2 state having recovered from O+. Both mechanisms
ICER to £22,700 per QALY e . : e
: contributing to accrued mortality benefit for rifaximin-a are
gained and to £30,200 per QALY - ,
. : . clinically plausible.
gained when mortality benefit was
excluded from both health states’. | In the model, prior to the first HE episode, both cohorts
37. Section | 4.13 “The Committee was have the same risk of dying, the rate derived from the log
413 concerned about the incremental | normal distribution derived from RFHE3002. During the
Page 39 | benefit with rifaximin-a in the first overt HE episode both cohorts have an 11% risk of
remission state and the increasing | death. In patients who survive the first and subsequent
mortality benefit with disease episodes the mortality risk for both cohorts is derived from
progression.” the Weibull distribution obtained from RFHE3002. The
mortality risk during the second and any further overt
episodes is 8% for both cohorts.
Norgine sought additional clarification from NICE’s
Technical Team on how to address the committee’s
request on ‘a clinically plausible diminishing mortality
benefit with rifaximin-a over time’in a rational and
clinically plausible manner. It was felt that there may be a
potential misunderstanding of the way that mortality is
derived in the model that may have led to this request. It
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was felt that Norgine’s clarification on this may help
address the committee’s concerns.

Norgine believes the Committee’s perception of the
incremental benefit with rifaximin-a in the covert / minimal
HE state (‘remission’) and the increasing mortality benefit
with disease progression, is an artefact of taking a short
term view of the model outputs. Taking a longer term
view, consistent with the Committee’s request to use a life
time horizon, revised model outputs demonstrating that
there is a clinically plausible diminishing mortality benefit
within the previously submitted model are presented in
figure 6 (Section 2.1.2) of Norgine Response to
Committee’s Requests.

1. Bajaj JS, Schubert CM, Heuman DM, et al.
Persistence of cognitive impairment after
resolution of overt hepatic encephalopathy.
Gastroenterology. 2010;138:2332-2340.

2. Bustamante, J., Rimola, a, Ventura, P. J.,
Navasa, M., Cirera, |l., Reggiardo, V., & Rodés, J.
(1999). Prognostic significance of hepatic
encephalopathy in patients with cirrhosis. Journal
of hepatology, 30(5), 890-5. Retrieved from
http://www.ncbi.nlm.nih.gov/pubmed/20508990

3. Shawcross, D. L., Sharifi, Y., Canavan, J. B.,
Yeoman, A. D., Abeles, R. D., Taylor, N. J., ...
Wendon, J. A. (2011). Infection and systemic
inflammation, not ammonia, are associated with
Grade 3/4 hepatic encephalopathy, but not
mortality in cirrhosis. Journal of hepatology, 54(4),
640-9. doi:10.1016/j.jhep.2010.07.045

38.

Section
413
Page 39

The Committee was also
concerned that the manufacturer
did not report a probabilistic ICER
that would take account of all the
uncertainties in the model
parameters simultaneously.

The probabilistic Sensitivity Analysis has been carried out
as per the committee’s request with the following results:
Probabilistic ICER: £29,551/QALY:; probability of cost-
effectiveness at WTP £30K, 42%. Please see Section 4 of
Norgine Response to Committee’s Requests.

Thank you for the additional
evidence. The Committee
considered the results of the
probabilistic sensitivity
analysis in its consideration
of the company’s December
2013 submission.
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Norgine Clarification on Factual Inaccuracies in the ACD on Rifaximin-a 550mg issued Nov 2013
Page | Section | Relevant Text Norgine Clarification
No of ACD
Page | ACD In the original submission, a The model in the original submission always had two Thank you for the
12- Section | Markov cohort model consisting of | phases held within its structure. An initial phase describing | clarification. The FAD
13 3.14 3 states (remission, overt and patients moving from an covert C+ state to an Overt O+ describes that the model
dead) was developed to reflect state and then subsequently a second phase of patients consisted of 5 states (see
the clinical pathway of hepatic that experience a second covert state C2 and a section 3.17).
encephalopathy. subsequent second Overt event. Norgine accept that it
was not well described in the first submission. The
secretariat indicated that there should not be substantial
structural change to the model presented at the second
stage of the process. Norgine thus did not modify this two
phase structure in its second submission. The company
did change the data inputs and mathematical
extrapolations to better fit clinical expert opinion and
feedback from the appraisal committee.
Section | The manufacturer used the Use of the word ‘rates’ is incorrect in this context. Thank you for the
3.19 aggregated 6-month probability clarification. The FAD notes
rather than individual probabilities e T that the proportions of overt
Page 16 | F61.20% for rifaximin- and z'fa’é”;”n'q“ gfe%”:g r?gé‘:scf t?ﬁi;a\fveagf dgonfg'rfzg:‘ggn due | hepatic encephalopathy
49.32% for placebo on the basis learl b dp d L t of the pivotal stud episodes that led to hospital
that the rates of hepatic ciearly as a secondary endpoint of the pivotal study admission in the trial were
: RFHE3001. Fewer patients in the rifaximin-a group - ——
encephalopathy hospital Lo not statistically significantly
— - - (19/140) were hospitalised than the placebo group :
admissions in the trial were not (36/159) - hazard ratio of 0.50 (95% Cl, 0.29 to 0.87; P = different between the 2 arms
statistically significantly different 0.01) : o ~h Y (see section 3.24).
between the 2 arms. o
Section | However, in the revised analysis, In line with the statement above, the probability of a Thank you for the
3.19 the manufacturer applied the patient who had experienced an episode of being clarification. The FAD notes
Page 16 aggregated 6-month probability of | hospitalised was not statistically significantly different that the proportions of overt
52.88% to both arms of the between study arms (of 61.29% for rifaximin-aand 49.32% | hepatic encephalopathy
model. The manufacturer used for placebo p=0.263). Hence the use of aggregated episodes that led to hospital
the aggregated 6-month probability (52.88%). admission in the trial were
probability rather than individual not statistically significantly
probabilities of 61.29% for different between the 2 arms
rifaximin-a and 49.32% for (see section 3.24).
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placebo on the basis that the
rates of hepatic encephalopathy
hospital admissions in the trial
were not statistically significantly
different between the 2 arms.
Page | Section | No administration costs were Comment — are these costs correct for the overt state? Thank you for the
18 3.21 included in the model because All other comments are on pdf clarification. The costs
rifaximin-a and lactulose are Descrintive of: described in the FAD reflect
taken orally; therefore the total P : the costs included in the
costs of treatment per month were | © Covert health state cost: applicable equally to both economic model (see section
£288.34 for the rifaximin-a group arms — £58.76 monthly (quarterly Hepatology 3.30).
compared with £7.31 for the outpatient attendance)
placebo group. e Overt Health state cost: applicable equally to both
The manufacturer estimated a arms - £1040.77 ([5 days inpatient hepatology
total monthly cost of £36.89 for an admission x 52% risk hospitalisation] + outpatient
outpatient visit in the remission attendance.
state and £359.73 compared with | « Drug cost: rifaximin - £289.95 monthly (£281.80
£292.96 for the overt state rifaximin, £8.15 lactulose); standard of care - £9.09
(outpatient visit plus hospital monthly (lactulose)
admission for 5 days) for the
rifaximin-a and placebo groups o ) .
respectively. The original model had incorrectly sp_ecmed the
Hepatology outpatient attendance tariff (resulting in an
underestimate).
Page | ACD However, the Committee noted Mortality was reported in RFHE3001 but as the study was | Thank you for the
27 Section | that mortality was not reported of only 6 months duration the data were not considered clarification. The FAD notes
4.2 because the data were not mature enough to inform the economic model. that mortality was not
considered mature enough to reported because the data
assess mortality. were not considered mature
enough to assess the effect
of rifaximin on mortality (see
section 4.3).
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Page
28

Section
4.3
(Summa
ry of
Apprais
al
Committ
ee’s key
conclusi
ons
Page 40
- 45)

However, the improvements in
asterixis score and venous
ammonia levels were not
statistically significant, and the
difference in changes in CLDQ
fatigue scores, SF-36 scores and
Epworth Sleepiness scale scores
between the rifaximin-a arm and
placebo arm was minimal

To clarify, these were tertiary endpoints (ESS and SF36)
for which the trial was never powered. Also, patients who
had an episode of BOHE exited the trial (RFHE3001) as
per the study protocol. Therefore, patients for whom QoL
data were available at end of study were all in the covert
(minimal HE) state as they were at the beginning of the
study. Consequently, it cannot be expected (a priori) that
statistically significant unadjusted differences in QoL
would be detectable between baseline and last
measurement.

It is important to note that, because of altered mental and
neuromotor status, it was not possible for subjects to
complete the CLDQ, SF-36 and other QoL assessments
during an overt HE breakthrough episode. Measurements
would have been made after recovery from the overt
episode. Therefore, as mental status was closer to
baseline levels at the time of end of treatment
assessments, QoL results may have been similar to
baseline levels for subjects who had breakthrough overt
HE episodes

The planned statistical analysis did not take into account
that patients at the end of the study would be those who
never experienced a BOHE and was flawed in that
respect.

Post hoc analysis of CLDQ data (Sanyal et al 2011)
showed significant improvement for rifaximin over placebo
in all domains of disease-specific QoL and in 27 of 29
individual item responses.

As we have previously stated, QoL is extremely difficult to
measure in these patients.

For the following reasons:

4. Cognitive impairment whereas patients believe
they are perfectly normal

Comments noted. The
Committee understood that
there are substantial
challenges in capturing
quality of life evidence in
people with hepatic
encephalopathy (see section
4.17).
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5. Generic measures e.g. SF36

6. Time weighted averages are the most useful way
of capturing

Reference: Sanyal A, Younossi ZM, Bass NM, et al.
Randomised clinical trial: rifaximin improves health-related
quality of life in cirrhotic patients with hepatic
encephalopathy - a double-blind placebo-controlled study.
Alimentary Pharmacology & Therapeutics 2011; 34: 853—
61.

Royal
College of
Nursing

Introduction

The Royal College of Nursing (RCN) was invited to review the Appraisal Consultation Document (ACD) for
Rifaximin for maintaining remission from episodes of hepatic encephalopathy.

Nurses caring for people with hepatic encephalopathy reviewed the documents on behalf of the RCN.

Thank you for your
comments.

Appraisal Consultation Document — RCN Response

The Royal College of Nursing welcomes the opportunity to review this document. The RCN'’s response to the
questions on which comments were requested is set out below:

i) Has the relevant evidence been taken into account?

The scope of the document addresses the “hard” evidence surrounding research trials however it fails to capture
other aspects.

Research based evidence regarding quality of life in people with hepatic encephalopathy is difficult to ascertain as
they suffer a wide variety of cognitive issues and their ability to elucidate fluctuates according to a number of
precipitating factors which was briefly mentioned. This has meant that we do not have a robust evidence base,
however we see in our clinical practice that hepatic encephalopathy can have devastating effects on the individual
and carer/ family quality of life.

ii) Are the summaries of clinical and cost effectiveness reasonable interpretations of the evidence?

The Committee understood
that hepatic encephalopathy
has a profound impact on
patients’ daily activities and
quality of life and a resulting
impact on caregivers. The
Committee noted comments
that treatment with rifaximin
could improve quality of life,
and reduce morbidity and
carer burden (see FAD
section 4.1). It understood
that there are substantial
challenges in capturing
quality of life evidence in
people with hepatic
encephalopathy (see FAD
section 4.17).

The Committee heard that
lactulose was not well
tolerated and that this
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Treatment with lactulose has been predicated on preventing constipation and reducing ammonia which can
contribute to hepatic encephalopathy. As described people find lactulose a difficult medicine to tolerate; it is a
sweet, sickly tasting liquid. It causes diarrhoea, faecal urgency and sometimes faecal incontinence. From the
individual's perspective this raises issues of dignity and privacy plus the feeling of embarrassment and can
hamper their quality of life as they do not wish to be far from a toilet. Rifaximin on the other hand is a tablet and
appears to be well tolerated by those that are prescribed it.

The “cost” of caring for a person with hepatic encephalopathy cannot be captured in monetary terms. These
people and their families have to endure day in, day out disruption to their lives on many levels. Individuals with
hepatic encephalopathy are unlikely to be able to work, which has financial implications for them and their families.
Many are unable to be left alone as it is unsafe. This leads to carers/family members having to make sacrifices in
relation to their own employment, education, financial security and wellbeing. Many become isolated and their
relationship with their spouse (usually) is altered from partner to carer.

Other costs that are unable to be quantified are the resource requirements both in primary and secondary care to
support these people. Many carers report increased contact with GPs, district nurses and require ongoing
supportive care in the community. A precipitation of hepatic encephalopathy necessitates admission to hospital;
this normally requires an ambulance as they are unable to be brought to hospital by relatives due to the level of
their hepatic encephalopathy. The cost of their inpatient stay (sometimes in an ITU environment) plus time to
recuperate and review the impact of their treatment prior to discharge all need to be considered. Specialist nurses
within secondary care can spend a large amount of time supporting both the individual and their carers as well as
liaising with local services. Again many of these costs cannot be quantified but they are a drain on NHS resources
due to the increased interdependency that occurs with increasing hepatic encephalopathy.

i)  Are the provisional recommendations sound and a suitable basis for guidance to the NHS?

Anecdotally we know that Rifaximin works, based on comments from our liver nurse colleagues across England
and between centre to centre. We are also aware of this as we share care between tertiary and secondary
hospitals for many liver patients.

We consider that many of these patients will not benefit from a cost benefit analysis of their UKELD/MELD scores
and whether these are improved by the use of Rifaximin. This is because group of patients tend to deteriorate from
a liver function perspective unless other treatments are instigated. We consider that Rifaximin management
clinically will help to improve quality of life for the patients by reducing hepatic encephalopathy. This can have a
positive effect for the patients as they are more likely to improve with their nutrition, their cognitive abilities and

treatment is considered
undignified. The Committee
recognised the need for
alternative treatment options
for preventing episodes of
hepatic encephalopathy (see
FAD section 4.2).

The Committee understood
that hepatic encephalopathy
has substantial effects on
people’s families and carers,
including loss of income, and
heard from the clinical expert
that patients need constant
supervision either from family
or professional carers. The
Committee understood that
the costs associated with
constant care from family
members and professional
carers could not be built into
the economic model, and
factoring them in would
improve the cost
effectiveness of rifaximin (see
FAD section 4.21).

The company’s model
included costs relating to
healthcare appointments and
hospital admissions (see
FAD section 3.30).

The Committee concluded
that rifaximin was effective in
preventing episodes of
hepatic encephalopathy,
although the long-term
benefits associated with
rifaximin were uncertain. The
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also have some opportunity to be able to organise their affairs. The effect on their quality of life needs to be taken
into consideration as the effect of the disease can be debilitating and some liver patients may have fractured
relationships as a result and may wish to mend this. Also they tend to be younger and may not have recognised
up to this point that they need to get their affairs in order. There is also a positive effect for the family/carer as they
feel benefit from caring for someone who has improved cognitive function.

Committee concluded that
rifaximin could be associated
with improved quality of life.
(see FAD sections 4.4,4.5
and 4.15).

iv)  Are there any aspects of the recommendations that need particular consideration to ensure that
NICE avoids unlawful discrimination against any group of people on the grounds of race, gender,

disability, religion or belief, sexual orientation, age, gender reassignment, pregnancy and maternity?

We are not aware of any specific issue at this stage. We would ask that any guidance issued should show that an
equality impact analysis has been considered and that the guidance demonstrates an understanding of issues
relating to all the protected characteristics where appropriate.

Thank you for your
comments. The Committee
considered whether the
appraisal might be affected
by any issues relating to
equality (see FAD section
4.23). A separate Equality
Impact Assessment form has
been issued along with the
Guidance.

The Department of Health confirmed that it had no substantive comments to make regarding this consultation.

Comments received from clinical experts and patient experts

Nominating Comment Response
| organisation
Dr Debbie Shawcross, | Section 1 Since the last appraisal committee meeting held in October where | Thank you for your comments and for
clinical expert (Appraisal Committee’s | served as a Clinical Advisor, | have some additional relevant data to the additional information. The
prefiminary submit for the committee to consider. These are the results of a Committee considered this additional

nominated by

Norgine | recommendations) National Audit of Rifaximin use in 4 UK centres [King's College
London, Newcastle, Liverpool and Portsmouth]. This audit included
data on 170 patients with hepatic encephalopathy (HE) who were
retrospectively studied 1 year prior and up to 1 year following
commencement of rifaximin therapy. These "real world data"
convincingly demonstrate the efficacy and clinical utility of the drug as
a fundamental component of the armamentarium available to clinicians
treating patients with HE. A power point presentation summarising the
key data arising from this audit will be forwarded to the NICE HQ for
review. In essence however, apart from showing a significant reduction
in the severity of the HE Conn Score (p<0.0001) and hospitalisation
rate (p<0.0001) following commencement of the drug, the drug also

information from the national audit of
rifaximin (see FAD section 4.7).
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impacted on the trajectory of disease progression in patients who
survive >90 days and show significant reductions in the Child Pugh
Turcotte, (p<0.0001) MELD (p=0.03) and UKELD scores (p=0.02).

The results of the National Audit referred to above show that the drug
was extremely well tolerated with only 4/170 patients reporting side
effects [diarrhoea which resolved after 7 days, nausea , rigors and
rash]. The rigors were likely related to concomitant infection rather than
the drug. None of the 170 patients developed Clostridium Difficile
infection. What did become apparent from the audit data was that only
30/170 were still on the drug at the last follow up as there were a large
number of who dropped out within 3 months of follow up [31% died and
35% were transplanted]. Indeed, there are insufficient data at this time
to perform robust 6 and 12 month analyses. This calls into question
putting too much weight on the validity of reflecting upon a clinically
plausible diminishing mortality benefit with rifaximin over time,
excluding mortality benefit in the remission state and the use of a
lifetime time horizon to capture all costs and benefits associated with
rifaximin although there is no doubt that the greatest benefit of the drug
may be obtained in the first 3 months of treatment. Patients listed for
transplantation gain the most benefit from the drug.

The Committee noted that rifaximin is
well tolerated, and that the greatest
benefit of the drug may be obtained in
the first 3 months of treatment (see
FAD section 4.5).

Nominating Comment
organisation
Section 2
(The technology)
Section 3
(The company’s
submission)

| think the clinical efficacy of rifaximin has never been called into
question by the hepatology community but it has been harder to
robustly demonstrate the HRQoL and mortality benefits of the drug
when considering RFHE3001 and 3002 trial data. | am therefore
unclear how requesting estimates of utilities from SF-36 quality-of-life
data collected from the RFHE3001 trial and mapped directly to the EQ-
5D, using all observations in each relevant health state and adjusted
for baseline utility will provide any further clarity here. What the national
audit does robustly demonstrate is that the reduction in hospital
admissions from a mean(SD) of 2.7(3.2) pre-rifaximin to 1(1.8) post;
p<0.0001 will have huge cost savings for the NHS. Furthermore, the
improvement in Child Pugh, MELD and UKELD in those surviving >90
days will favourably impact on the mortality benefit of the drug way in
excess of 10% considering the 2 year survival rate of someone with
Child Pugh C disease is 35% compared to B (57%) and A (85%).

The Committee concluded that
rifaximin was effective in preventing
episodes of hepatic encephalopathy,
and understood that there are
substantial challenges in capturing
quality of life evidence in people with
hepatic encephalopathy (see FAD
section 4.4 and 4.17). The Committee
considered that the most appropriate
approach for deriving the utility scores
was the analysis based on SF-36 data
only (see FAD section 4.14). The
Committee considered the results from
the audits, and noted that they were
subject to uncertainty, but concluded
that rifaximin is likely to reduce hospital
admissions and may shorten the length
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(Consideration of the
evidence)

to be considered when reaching a FAD. Firstly, with regard to
"Equalities considerations and social value judgements”, any patient
with hepatic encephalopathy (HE) is in my opinion a vulnerable adult.
Indeed, patients enrolled into HE trials are considered to lack the
capacity to consent and require special dispensation from ethics
committees and a nominee to facilitate important clinical decisions.
Therefore, denying these patients access to this drug may be
adversely impacting on a vulnerable cohort of society who does not
have the capacity or access to patient advocate groups to argue on
their behalf. Secondly, the burden on carers needs to be considered in
any consultation decision. Many of these patients’ next of kin have to
look after them 24 hours a day and are consequently unable to work or
contribute financially otherwise to society. Most patients with cirrhosis
and HE are unable to self-care or be employed and are reliant on state
benefits compared to those with cirrhosis without HE.

Nominating Comment Response
organisation
of hospital stay.
Section 4 In addition to my comments above, | think that 2 other key points need

The Committee noted the comment
that people with hepatic
encephalopathy should be considered
vulnerable adults. It considered that its
recommendations do not discriminate
on the basis of any characteristics
protected under the equalities
legislation (see FAD section 4.23). The
Committee understood that hepatic
encephalopathy has substantial effects
on people’s families and carers,
including loss of income, and heard
specialist that patients need constant
supervision either from family or
professional carers. The Committee
agreed that these costs could not be
built into the model and factoring them
in would reduce the ICER (see FAD
section 4.21).

Section 5 No further comment Noted.
(Implementation)

Section 6 No further comment Noted.
(Proposed

recommendations for
further research)

Section 7 Bearing in mind that further clinical trials are being performed, this date | The guidance will be considered for
(R?(:ated NICE is possibly too remote and | would favour review in 2016. review in 3 years after publication (see
guidance) FAD section 7).

Section 8

(Proposed date of
review of guidance)

[Dr Shawcross also provided results from the Rifaximin-a National Audit — not reproduced

here]
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Comments received from commentators

None

Comments received from members of the public

Role’ Section Comment Response

Health Notes HE results in significant poor quality of life, attendance in OP, extended Thank you for your comments.
professional length of stay in hospital and frequent admission to hospital. It is an The Committee understood that hepatic
(NHS) 1 indication for liver transplantation. Therapies are dietary and lactulose, encephalopathy is a serious condition with

both significantly limited in efficacy and tolerability. Lactulose in particular
has poor data for its efficacy in HE and is associated with poor compliance
due to sickly taste and associated increased frequency of bowel motions
which is difficult to maintain in the long term. Using liver transplantation to
treat HE is not cost effective and as organ availability continues to remain
static alternative therapies need to be considered. Rifaximin appears to be
a major step forward. It seems severe to consider a need to change QALY
data scores. It is our experience and audit experience from Bristol and
several centres in the UK that length of stay and need for admission is
significantly reduced by the use of this drug. | would urge NICE not to
dismiss this important medication and if costs are a concern recommend
review of efficacy after one month of the medication being prescribed and
if there is no clinical or objective improvement then it should be
discontinued.

important and far-reaching effects on people with
the condition and their families. It heard that
lactulose was not well tolerated and recognised the
need for alternative options for preventing episodes
of hepatic encephalopathy. The Committee noted
comments from consultation that treatment with
rifaximin could prevent readmissions to hospital; it
concluded that rifaximin is likely to reduce hospital
admissions and may shorten the length of hospital
stay, and understood that the company’s model
predicted a reduced rate of hospital admission with
rifaximin compared with lactulose (see FAD
sections 4.1, 4.8 and 4.12). The Committee
concluded that rifaximin was effective in preventing
episodes of overt hepatic encephalopathy in the
trial population, although the long-term benefits
associated with rifaximin were uncertain (see FAD
sections 4.4 and 4.5).

The Committee understood that there are
substantial challenges in capturing quality of life
evidence in people with hepatic encephalopathy,
but concluded that rifaximin may improve quality of
life (see FAD sections 4.15 and 4.17).

" When comments are submitted via the Institute’s web site, individuals are asked to identify their role by choosing from a list as follows: ‘patent’, ‘carer’, ‘general public’, ‘health
professional (within NHS)’, ‘health professional (private sector)’, ‘healthcare industry (pharmaceutical), ‘healthcare industry’(other)’, ‘local government professional’ or, if none of
these categories apply, ‘other’ with a separate box to enter a description.
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Role’ Section Comment Response
Health Section 1 Independent of quality of life benefits reducing hospital admissions is in Thank you for your comments.
professional (Appraisal itself a surrogate marker of improved quality of life in addition the quality of | The Committee noted comments from consultation
(NHS) 2 CO’IT."'”.ittee'S life of carers needs addressing. that treatment with rifaximin could prevent
fgﬁ;ﬂﬁiﬁdaﬁons) readmissions to hospital; it concluded that rifaximin
is likely to reduce hospital admissions and may
shorten the length of hospital stay, and understood
that the company’s model predicted a reduced rate
of hospital admission with rifaximin compared with
lactulose (see FAD sections 4.1, 4.8 and 4.12).
Section 2 My use of both the 200mg formulation and 550mg formulation has resulted | The Committee noted that rifaximin is well tolerated

(The technology)

in no side effects approx 40 patients to date very well tolerated.

(see FAD section 4.21).

Section 3 The number of transplants is correct. It is rare to transplant for recurrent Comments noted.
(The company’s episodic encephalopathy per se unless liver dysfunction severe. It should
submission) be understood that encephalopathy is not part of either MELD or UKELD
which provide minimum listing scores for transplantation. Thus patients are
cannot be listed and will have low priority if recurrent encephalopathy is
their problem and liver function reasonably maintained.
Section 4 seems reasonable and accurate Comment noted.

(Consideration of
the evidence)

Section 5 ok Noted.
(Implementation)

Section 6 none Noted.
(Proposed

recommendations

for further research)

Section 7

(Related NICE
guidance)

This date is far too long into the future It should be as soon as company
can deliver the added information requested. The drug works well in
clinical practice on top of lactulose. For some patients with recurrent
admissions it has transformed their daily life and that of their families.

The guidance will be considered for review 3 years
after publication.
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Role’ Section Comment Response
Section 8 There is not one gastroenterologist nor hepatologist shame on you all The Committee includes a multidisciplinary group
(Proposed date of surely you need one here!!! of experts across numerous fields. It received
review of guidance) extensive input from clinical experts in hepatology,
both during the Committee meetings and in
consultation.
Health Notes Hepatic Encephalopathy is an area where there have been few advances Thank you for your comments.
professional in the last 20 years since Sheila Sherlock made her first observations. The | The Committee understood that hepatic
(NHS) 3 emergence of fatty liver disease as an important and common cause for encephalopathy is a serious condition with

cirrhosis has increased the number of patients presenting with intractable
encephalopathy as a complication of portal hypertension. This is a
common presentation of advanced fatty liver disease. A large number of
these patients have comorbidity that makes them unsuitable for definitive
therapy such as transplantation and therapeutic options such as Rifaximin
provide symptomatic control and have very clearly reduced hospitalisation
rates. The alternative is too desperate to consider, and the impact on
patients, families and carers is enormous. Many patient's (and their
family's) lives are ruined by intractable encephalopathy.

The increased use of TIPS shunts for refractory variceal bleeding has
created another cohort of (often young) patients who are often severely
disabled with chronic encephalopathy. Many of these patients are
ineligible for transplantation due to ongoing addiction issues with alcohol
etc. Their use of hospital resource as clinicians battle to control the
encephalopathy is enormous. Just this morning | have been emailed about
a patient in Wales who has encephalopathy from a TIPSS put in to control
variceal haemorrhage, but is unsuitable for a transplant. The patient has
been semi-comatose and in hospital for 2-3 weeks already and has now
lost all ability to manage for themselves independently. The cost of a
Rifaximin prescription here is small compared to paying a lifetime of
nursing home costs to care for a 48 year old man who can no longer toilet
himself.

Alternatives to Rifaximin are lacking a strong evidence base and more
difficult to use, with a worse side effect profile than this drug. In addition
this antibiotic has robust trial data published in a premier medical journal
that supports its efficacy and suggests that regular prescription will reduce
hospitalisation.

important and far-reaching effects on people with
the condition and their families. It heard that
lactulose was not well tolerated and recognised the
need for alternative treatment options in preventing
episodes of hepatic encephalopathy (see FAD
sections 4.1 and 4.21).

The Committee noted comments from consultation
that treatment with rifaximin could prevent
readmissions to hospital; it concluded that rifaximin
is likely to reduce hospital admissions and may
shorten the length of hospital stay, and understood
that the company’s model predicted a reduced rate
of hospital admission with rifaximin compared with
lactulose (see FAD sections 4.1, 4.8 and 4.12).

Rifaximin preventing episodes of overt hepatic encephalopathy — response to comments on the Appraisal Consultation Document

Page 41 of 52






Confidential until publication

Role’ Section Comment Response
In the UK hospitalisation with complications of liver disease yields some of
the longest inpatient stays of all indications for admission, so avoidance of
admission and community treatment is all important.
| would ask that the NICE committee takes this into account in making
their judgement. Liver disease is now the 5th most common cause of
death in the UK and the 3rd most common cause of death under the age
of 65ys. Rates of liver cirrhosis and mortality are rising and the morbidity
and associated costs of treatment are enormous. Rifaximin is one tool that
might help reduce the disability associated with chronic encephalopathy
and prevent sequelae of chronic brain injury. There really is no realistic
alternative to this drug at present.
Section 4 Most experts in the field would agree that notwithstanding the usual nit- The Committee concluded that RFHE3001 was
(Consideration of picking, the Bass study provides a much more robust platform for decision | appropriately conducted and relevant to UK clinical
the evidence) making than a NICE committee usually has to consider (As perceived by practice (see FAD section 4.3).
someone who already has had experience of a NICE appraisal!)
Section 8 There is not one member of the specialist team with any real world The Committee includes a multidisciplinary group
(Proposed date of experience of managing liver disease, the complications of liver disease, of experts across numerous fields. It received
review of guidance) | or encephalopathy. Although you have taken expert evidence | suspect extensive input from clinical experts in hepatology,
there is a real lack of practical knowledge, and | suspect this has impaired | both during the Committee meetings and in
your decision making. Context is vital here. consultation.
Health Section 1 Very poor decision Thank you for your comments.
professional (Appraisal
(NHS) 4 Committee's
preliminary
recommendations)
Section 2 OK Noted.
(The technology)
Section 3 ok Noted.
(The company’s
submission)
Section 4 Poor decision based on benefits to patients and less load on in-patient Comments noted.

(Consideration of
the evidence)

burden and even abrogating the need for transplantation
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Role’ Section Comment Response
Section 5 agree Noted.
(Implementation)
Section 6 n/a Noted.
(Proposed
recommendations
for further research)
Section 8 More hepatologists required in my opinion The Committee includes a multidisciplinary group
(Proposed date of of experts across numerous fields. It received
review of guidance) extensive input from clinical experts in hepatology,
both during the Committee meetings and in
consultation.
Health Section 1 Rifaximin has clearly been shown to be effective reducing relapse of Thank you for your comments.
professional (Appraisal hepatic encephalopathy (HE). Hopefully, the QoL analysis will be The Committee concluded that rifaximin was
(NHS) 5 Corpm_lttee's forthcoming but those of us using the drug in clinical practice have seen effective in preventing episodes of hepatic
fergc'):‘q'rrr‘lirg’daﬁons) considerable gains in QoL for patients and their carers. encephalopathy, although the long-term benefits
The scenario analysis of diminishing mortality benefit presented by NICE associated with rifaximin were uncertain. The
looked over-simplistic and the optimistic survival data did not accurately Committee concluded that rifaximin could be
reflect prognosis of decompensated cirrhosis as reported in several large associated with improved quality of life (see FAD
hepatology studies. sections 4.4, 4.5 and 4.15).
The Committee considered in detail the possible
effect of rifaximin on mortality. The Committee
concluded that although a mortality benefit had not
been seen in the RFHE3001 study, it was willing to
accept that an initial mortality benefit with rifaximin
resulting from a reduction in overt hepatic
encephalopathy episodes was plausible. However,
it concluded that the magnitude of the effect is
uncertain (see FAD section 4.18).
Section 2 The technology summary seems accurate, although the listed "common" The Committee noted that rifaximin is well tolerated

(The technology)

adverse reactions are difficult to attribute to rifaximin and are certainly not
common in clinical practice. Several of the adverse effects listed are more
likely manifestations of chronic liver disease or concomitant lactulose

use.

(see FAD section 4.21). The listed adverse
reactions reflect those listed in the Summary of
Product Characteristics.
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Role’ Section Comment Response

Section 3 | would support the manufacturer's contention that the comparison should | The Committee concluded that neomycin was not

(The company’s be with lactulose rather than neomycin. Neomycin is very rarely used due an appropriate comparator for this appraisal.

submission) to concerns about absorption and side effects particularly nephrotoxicity. The Committee heard that lactulose was not well
Lactulose itself has considerable adverse effects and diminishes quality of | tolerated and recognised the need for alternative
life through the incidence of diarrhoea, flatulence and abdominal treatment options for preventing episodes of
discomfort. hepatic encephalopathy (see FAD section 4.2).

Section 4 Rifaximin has been widely used throughout Europe for many years and Thank you for the additional information.

(Consideration of
the evidence)

several of us in the UK have built up clinical experience using the agent.
Since 2010, | have treated around 50 patients with chronic HE in
Portsmouth and have found that the agent does reduce hospitalisation.

We recently submitted an abstract to the European Association for the
Study of the Liver (EASL) annual meeting documenting our experience.
We included all patients commenced on rifaximin between May 2010and
November 2012.Data were analysed for 6 months prior to rifaximin and at
3, 6 and 12 months later. There were 42 patients, 62% male, mean age
59. Mean baseline scores were Child's-Pugh 9.4 (SD 2.1), MELD 15.0 (SD
7.9), UKELD 51.2 (SD 5.1). Survival at 3, 6 and 12 months was 78%, 67%
and 62%. There was significant reduction in Child's-Pugh at 3 and 6
months (p< 0.01) but not 12 months and no change in MELD or UKELD.
Comparing 6 months pre/post rifaximin, hospitalisation days fell from 233
to 143, a mean of 5.6 per patient, representing 71,829 tariff costs.
Admission episodes fell from 25 to 11.

The Committee noted comments from consultation
that treatment with rifaximin could prevent
readmissions to hospital, and considered
information from audits of rifaximin (see FAD
sections 4.1 and 4.7). It concluded that rifaximin is
likely to reduce hospital admissions and may
shorten the length of hospital stay, and understood
that the company’s model predicted a reduced rate
of hospital admission with rifaximin compared with
lactulose (see FAD sections 4.8 and 4.12).

for further research)

Section 5 N/A Noted.
(Implementation)

Section 6 N/A Noted.
(Proposed

recommendations

Section 7

(Related NICE
guidance)

This date seems too far ahead and, given the lack of alternatives to
rifaximin, an earlier review would be welcomed.

The guidance will be considered for review 3 years
after publication.
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Role’ Section Comment Response
Section 8 Surprising lack of liver disease experts on the panel. The Committee includes a multidisciplinary group
(Proposed date of of experts across numerous fields. It received
review of guidance) extensive input from clinical experts in hepatology,
both during the Committee meetings and in
consultation.
Health Section 1 In our centres experience Rifaximin reduced the number of hospital Thank you for your comments.
professional (Appraisal admissions, backed up by our audit data, and anecdotally has a quality of | The Committee noted comments that treatment
(NHS) 6 Cr‘;rl?rrr‘:i'rt];eres life benefit to our patients. with rifaximin could improve quality of life, prevent
fecommegdations) readmissions to hospital and reduce morbidity and
carer burden (see FAD section 4.1). It concluded
that rifaximin could be associated with improved
quality of life and that rifaximin is likely to reduce
hospital admissions and may shorten the length of
hospital stay (see FAD sections 4.8 and 4.15).
Section 2 We have found that Rifaximin is very well tolerated, and perhaps The Committee noted that rifaximin is well tolerated

(The technology)

compliance is improved and has in part a role to play in its efficacy
(compare with the side effects of lactulose)

(see FAD section 4.21).

Section 3

(The company’s
submission)

We audited our cohort of patients on Rifaximin and found that it reduced
the number of hospital admissions and therefore inpatient
costs/complications following the introduction of Rifaximin in our patients.

The Committee noted comments from consultation
that treatment with rifaximin could prevent
readmissions to hospital, and considered
information from audits of rifaximin (see FAD
sections 4.1 and 4.7). It concluded that rifaximin is
likely to reduce hospital admissions and may
shorten the length of hospital stay, and understood
that the company’s model predicted a reduced rate
of hospital admission with rifaximin compared with
lactulose (see FAD sections 4.8 and 4.12).

Section 4

(Consideration of
the evidence)

Aim:
To evaluate the clinical benefit of using Rifaximin in end stage liver

disease patients with hepatic encephalopathy as an adjunct to currently
used modalities.

Methods:

Rifaximin use was audited in a single university hospital. An electronic
database of patients who were receiving long-term treatment for hepatic

Thank you for the additional information.
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Role’ Section

Comment

Response

encephalopathy was obtained. Records were reviewed manually.
Outcomes were total number of admissions with and without treatment
and total length of stay per admission.

Data was divided into patient months prior and after commencement of
Rifaximin. Outcomes were compared and analysed for statistical
significance using Mann-Whitney U Test.

Results:

16 patients were selected. Mean age was 61 (range 42 to 73) years. Four
had previously undergone TIPSS procedures. Hepatic encephalopathy
was secondary to alcoholic liver disease (n=7), Non-Alcoholic
Steatohepatitis (n=6), Hepatitis C (n=1), Autoimmune Hepatitis (n=1) and
iatrogenic post splenic artery rupture repair (n=1).

Patients had a combined 233 months on Rifaximin and 203 months off.
The total number of admissions decreased from 2.2 per patient (range 0-
11) prior to and 1 (range 0-8) after starting rifaximin (p <0.05), average
length of stay was 7.6 nights (1-58) and 4.9 respectively (1-26) (p <0.05).
This equates to 1.35 nights per month and 0.29 nights per month
respectively for each patient prior to and following commencement of
treatment.

Health Section 1
professional (Appraisal
(NHS) 7 Committee's

preliminary
recommendations)

Scotland has already taken on board a commitment to use rifaximin for the
treatment of hepatic encephalopathy - Whilst there may not be an existing
robust evidence base in clinical practice patients respond well to this
therapy. Hepatic encephalopathy can have devastating effects for both
patient and carers with frightening, often variable symptoms of disease
and significantly overall reduced quality of life. This is costly to the NHS,
not only in terms of hospital admissions but also in home visits by
professionals such as GPs, practice nurses and paramedics.

Thank you for your comments.

The Committee understood that hepatic
encephalopathy is a serious condition with
important and far-reaching effects on people with
the condition and their families. The company’s
model examined the effect of rifaximin on
healthcare costs from the perspective of the NHS
and Personal Social Services (see FAD sections
3.17 and 4.21).
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Section 2 Rifaximin is a well tolerated drug and out of 18 patients in Cornwall studies | The Committee noted that rifaximin is well tolerated
(The technology) only one patient complained of mild abdominal pain and others (see FAD section 4.21). The Committee noted
experienced no side-effects. From a clinical perspective rifaximin clearly comments that treatment with rifaximin could
improves patient and carers quality of life and reduces hospital improve quality of life, prevent readmissions to
admissions. hospital and reduce morbidity and carer burden
(see FAD section 4.1). It concluded that rifaximin
could be associated with improved quality of life
and that rifaximin is likely to reduce hospital
admissions and may shorten the length of hospital
stay (see FAD sections 4.8 and 4.15).
Section 3 It is difficult to quantify the cost of living day in and out with a disease such | The company’s model examined the effect of
(The company’s as HE- not only the acute service but also primary care services. rifaximin on healthcare costs from the perspective
submission) Competing therapies include lactulose which is generally not well tolerated | of the NHS and Personal Social Services (see FAD
in high dosages and can bring on a myriad of problems and restrictions to | section 3.17). The Committee heard that lactulose
lifestyle. Neomycin can be particularly nephrotoxic and it is vitally was not well tolerated, and concluded that
important to protect the liver patient also from a renal perspective. neomycin was not an appropriate comparator for
this appraisal (see FAD sections 4.2 and 4.9).
Section 5 At present this drug is being used in clinical practice. Comment noted.
(Implementation)
Health Section 1 The department of gastroenterology at Royal Bolton Hospital has been Thank you for the additional information. The
professional (Appraisal using Rifaximin for just over a year now reflecting the Bass et al paper (N Committee noted comments from consultation that
(NHS) 8 Committee's Engl J Med. 2010;362(12):1071)showing a reduction in hospitalisation with | treatment with rifaximin could prevent readmissions
fgigmmﬁ’ sations) encephalopathy. We have found it effective and operate a database that to hospital, and considered information from audits
reviews the efficacy on every patient. Even when efficacious our policy has | of rifaximin (see FAD sections 4.1 and 4.7). It
been to withdraw it at 6 months and reassess. Our data has been very concluded that rifaximin is likely to reduce hospital
positive and was submitted as an abstract to the DDW 2014. We would be | admissions and may shorten the length of hospital
keen to see NICE approve rifaximin for the prevention of hepatic stay, and understood that the company’s model
encephalopathy and would be more than happy to share our data. predicted a reduced rate of hospital admission with
rifaximin compared with lactulose (see FAD
sections 4.8 and 4.12).
Section 2 No comments Noted.
(The technology)
Section 3 No comments Noted.
(The company’s
submission)
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Health Section 4 As a clinical nurse specialist in hepatology | have worked with patients with | Thank you for your comments.
professional (Consideration of ESLD for the last 30 years (previously as a ward sister on a liver unit) The Committee understood that hepatic
(NHS) 9 the evidence) Hepatic Encephalopathy (HE) is one of the most challenging complications | encephalopathy is a serious condition with

of end stage liver disease. It is often under diagnosed because it can be
difficult to detect in a clinic visit when it is minimal and patients and their
families are often impacted by it in terms of personality changes, loss of
memory, difficulty in concentrating on simple tasks which may lead to loss
of their occupation. When it becomes more overt then their families may
have to become their carers and this can cause serious financial
difficulties. A common comment from a carer is "this is not the man/woman
I married" due to their personality changes people can become aggressive
and difficult to manage refusing to take medications or to eat. All of which
add to their decline. In patients who have failed lactulose therapy with
repeated admissions and may have complex admissions as they can be
difficult to manage in a ward where they are not compliant with treatment
as well as being aggressive and at risk of hurting themselves by trying to
get out of bed and leave the ward. In some cases they may need to be
intubated and ventilated in Intensive Care in order to deliver care and for
their own safety. Rifaximin reduces admissions, improves the patients
quality of life and those of their family and carers as well, enabling them to
be compliant with their nutrition and other medications to treat their liver
disease. There has been no other treatment that has been this exceptional
in the maintenance treatment of HE. It has slowed down patients
progression of their disease and it would be a backward step in the care of
these patients if NICE didn’t approve this medication for this indication.

Chronic liver disease can be a very slowly progressive illness with many
complications alongside HE such as variceal bleeding, spontaneous
bacterial pertionitis, malnutrition which may require repeated admissions
and outpatient clinic visits and rifaximin is clearly able to reduce HE
admissions while improving quality of life.

important and far-reaching effects on people with
the condition and their families (see FAD section
4.21).

The Committee noted comments that treatment
with rifaximin could improve quality of life, prevent
readmissions to hospital and reduce morbidity and
carer burden (see FAD section 4.1). It concluded
that rifaximin could be associated with improved
quality of life and that rifaximin is likely to reduce
hospital admissions and may shorten the length of
hospital stay (see FAD sections 4.8 and 4.15).
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Health Section 1 In clinical practice this is an invaluable drug to keep patients out of Thank you for your comments.
professional (Appraisal hospital, and in the case of post TIPS encephalopathy prevent closure of | The Committee concluded that rifaximin was
(NHS) 10 Crc;m::fres the shunt (and hence life-threatening Gl bleed). | am using it currently in 3 | effective in preventing episodes of hepatic
fecommeg’ dations) patients who would otherwise require transplantation for encephalopathy. | encephalopathy, although the long-term benefits
Quality of life improvements on this drug are profound and should not be associated with rifaximin were uncertain. The
underestimated by the appraisal committee. Committee concluded that rifaximin could be
associated with improved quality of life (see FAD
sections 4.4, 4.5 and 4.15).
Section 4 Venous ammonia levels, asterixis & fatigue scores, SF-36 scores and Comments noted. The Committee considered
(Consideration of Epworth Sleepiness scores are not valid end-points in determining the information from audits of rifaximin (see FAD
the evidence) severity of encephalopathy. As we have no better hard end-points re- sections 4.1 and 4.7). It concluded that rifaximin is
admission rates should be taken as gold-standard evidence. likely to reduce hospital admissions and may
shorten the length of hospital stay, and understood
that the company’s model predicted a reduced rate
of hospital admission with rifaximin compared with
lactulose (see FAD sections 4.8 and 4.12).
Health Section 1 There is no validated QoL measure for hepatic encephalopathy but there Thank you for your comments.
professional (Appraisal is obvious major clinical benefit seen in patients using the drug. | have no | The Committee concluded that rifaximin was
(NHS) 11 Cr%rriﬁrmfre's doubt it works and provides a major improvement on QoL for patients with | gffective in preventing episodes of hepatic
fecommegdations) encephalopathy. encephalopathy, although the long-term benefits
associated with rifaximin were uncertain. The
Committee concluded that rifaximin could be
associated with improved quality of life (see FAD
sections 4.4, 4.5 and 4.15).
Section 2 no comments Noted.

(The technology)
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Role’ Section Comment Response
Section 3 This in my view is overly complex and misses the point. Do clinicians see The recommendations are based on evidence of
(The company’s patients treated with this drug who's quality of life is revolutionised? Yes. If | both clinical and cost effectiveness. The Committee
submission) patients take it do they avoid hospitalisation-yes. The magnitude of benefit | noted comments that treatment with rifaximin could
may be debated but it is a major change in a positive direction for patients | improve quality of life, prevent readmissions to
and should be supported. hospital and reduce morbidity and carer burden
(see FAD section 4.1). It concluded that rifaximin
could be associated with improved quality of life
and that rifaximin is likely to reduce hospital
admissions and may shorten the length of hospital
stay (see FAD sections 4.8 and 4.15).
Section 4 see previous comments. This drug works and there is nothing else. It will Comments noted.
(Consideration of be cost saving even taking the worst case.
the evidence)
Section 5 no comments Noted.
(Implementation)
Section 6 no comments Noted.
(Proposed
recommendations
for further research)
Section 7 no comments Noted.
(Related NICE
guidance)
Section 8 no comments Noted.
(Proposed date of
review of guidance)
Health Notes | have had several patients with crippling, resistant chronic Thank you for your comments.
professional encephalopathy whose lives, and those of their families have been
(NHS) 12 transformed for the better by using rifaximin. It is a very useful drug for
encephalopathy. My main concern is that its value may be eroded by its
more trivial use for travellers' diarrhoea, which may lead to widespread
resistance of bacteria.
Section 1 In practical hepatology, it is a very useful drug, and transforms the lives of | The Committee noted comments that treatment
(Appraisal patients and their relatives/carers. with rifaximin could improve quality of life (see FAD
Committee's section 4.1).
preliminary
recommendations)
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Role’ Section Comment Response
Section 2 It is well tolerated in my experience. The Committee noted that rifaximin is well tolerated
(The technology) (see FAD section 4.21).
Section 3 The manufacturer's evidence largely reflects experience with the drug in The Committee concluded that RFHE3001 was
(The company’s clinical practice. We only use it when there has been overt clinical appropriately conducted and relevant to UK clinical
submission) encephalopathy which is non-responsive to lactulose. practice (see FAD section 4.3).
Section 4 Chronic hepatic encephalopathy is demoralising and very expensive in use | The Committee understood that hepatic
( Consideration of of NHS resources, as well as the time of carers. Rifaximin is the first encephalopathy has a profound impact on patients’
the evidence) breakthrough in this area for years, and may provide a useful bridge to daily activities and quality of life with symptoms
other treatments such as transplant. With a hugely rising trend of liver including personality changes, reduced levels of
disease in the UK, we badly need this drug to be available. consciousness and altered neuromuscular activity,
with a resulting impact on caregivers (see FAD
section 4.1).
Health Section 1 It is going to take a long time to get this data. Many hepatologists have Thank you for your comments.
professional (Appraisal been using Rifaximin and have information on utility such as reductions in | The Committee considered this information from
(NHS) 13 Committee's inpatients stays and admissions and need for community services, but audits of rifaximin use in clinical practice (see FAD
preliminary unlikely to have formal quality of life assessment. This evidence should be | section 4.7)
recommendations) . . -1)-
assessed by appraisal committee.
Section 2 I have found Rifaximin very well tolerated in majority of patients with very The Committee noted that rifaximin is well tolerated

(The technology)

few side effects.

(see FAD section 4.21).

Section 3

(The company’s
submission)

The trial data is not exhaustive and company has tried to extract as much
evidence of benefit that it can from studies. No data on high MELD
patients who may gain significant benefit from rifaximin

The Committee noted that patients with more
severe liver disease were excluded from the trial,
but that the company had suggested that the trial
results may apply to this group. The clinical experts
stated that rifaximin would not generally be
prescribed for these patients because it was
unlikely to provide any meaningful benefit (see
FAD section 4.3).

Section 4

(Consideration of
the evidence)

well considered

Comment noted.

Section 5
(Implementation)

OK

Noted.
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Role’ Section Comment Response
Section 6 N/A Noted.
(Proposed
recommendations
for further research)
Section 7 Rifaximin has already been used in clinical practise with real life benefits to | The Committee noted comments that treatment
(Related NICE improve patients quality of life, frequency of admissions, dependency. The | with rifaximin could improve quality of life, prevent
guidance) delay to review will have significant impact on patients who are and may readmissions to hospital and reduce morbidity and
be in next deriving benefit. Also as increasing prevalence of chronic liver carer burden (see FAD section 4.1).
options will increase burden on secondary care with prolonged admissions | fter publication.
with encephalopathy. An earlier review would be important
Section 8 Needs more hepatology clinician input The Committee includes a multidisciplinary group
(Proposed date of of experts across numerous fields. It received
review of guidance) extensive input from clinical experts in hepatology,
both during the Committee meetings and in
consultation.
Health Section 1 As a Gastroenterology Consultant, who routinely treats patients with The Committee understood that hepatic
professional (Appraisal encephalopathy, | am disappointed that NICE are 'minded' not to approve | encephalopathy is a serious condition with
(NHS) 14 Committee's Rifaximin. This is a very difficult condition, with limited treatment options important and far-reaching effects on people with
féigmxaerg’dations) and a considerable health impact. To prevent Rifaximin use would the condition and their families. The Committee

negatively impact on our ability to treat patients, as for many there are no
real alternatives.

recognised the need for alternative treatment
options for preventing episodes of hepatic
encephalopathy (see FAD sections 4.1 and 4.21).
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British Association for the study of the Liver

Single Technology Appraisal (STA)
Rifaximin for maintaining remission from episodes of hepatic encephalopathy

Comments submitted on behalf of members of BASL (British Association for the
Study of the Liver)

1. Impact of rifaximin therapy on quality of life for the patients and their carers:

Anecdotal, but we do have positive reports from both patients and carers

2. Impact of rifaximin therapy on admissions to hospital:

Although we have small numbers so far, and in some patients it is too early to comment on this,
we have noted a reduction in admissions of between 50 - 70% approximately in patients
commenced on rifaximin over the last year. For example, one patient who had had 10 admissions
in the preceding year has only had 3 admissions this year.

We believe that so far, in carefully selected patients, there is a noticeable improvement in many
cases once on Rifaximin. Therefore we would value it being funded appropriately.

We have been using Rifaximin in patients with overt hepatic encephalopathy for many years. Our
use has progressively increased with the clinical benefit in quality of life for the maijority of
patients and their families. We have audited our practice and demonstrated a reduction in
emergency admissions in 25 patients who we were able to follow up for a year after commencing
Rifaximin. This has been of immense benefit to our patients

—

We are a busy regional non transplant unit. | do not think rifaximin should be first line but has an
important role in a selected group of patients with difficult to control/manage hepatic
encephalopathy and has been a miracle drug in a few selected group of patients in both
preventing readmissions, getting out of hospital and improving quality of life. All prescriptions

have been hepatoloai consultant initiated. Experience attached.

Rifaximin is clearly helpful to some of my patients with chronic encephalopathy but my evidence
is anecdotal. | have seen a reduction in hospital readmissions with its use and also clear

imirovement in iualiti of life.

BASL comments continued...

Data Protection. The personal data submitted on this form will be used by the National Institute
for Health and Clinical Excellence for work on its Technology Appraisals and will be held on the
Institute’s databases for future reference and in accordance with the Data Protection Act 1998.
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British Association for the study of the Liver

We are based | in North Wales. About 3 years ago we tried Rifaxamin in 2 patients
with excellent results.

Dose was 400mgs tds as was before Targaxan was launched so was ordered from overseas.
First patient was an elderly lady but usually independent with decompensated liver disease.
Ascites and recurrent encephalopathy were her main problems and she was in hospital for long
periods where she would then pick up infections too. As soon as we started the Rifaxamin she
was home within the week and we were able to only admit for paracentesis management. She
and her family were thrilled with the drug as it restored her mental state back to normal and
allowed her to go home which she was desperate for. This allowed her to have a great quality of
life for the next 18 months before she passed away and reduced amount of time in hospital.
Second was a gentleman also with decompensated liver disease but the encephalopathy was his
main problem. He would often end up being admitted as an emergency after being found
collapsed at home by neighbour or family when they visited. This caused him and his family great
distress. We added Rifaxamin and he too improved dramatically and was able to go home
quickly. He had no further episodes which he was happy about seeing as he lived alone. He was
transplanted about 8 months later.

Both of these were also taking lactulose regularly and were compliant with medication but adding
in the Rifaxamin allowed them both to have a dramatic improvement in quality of life. They both
lived alone so safety was also a priority.

Although patients with chronic incapacitating encephalopathy are relatively infrequent | certainly
have current experience with two patients in whom rifaximin has been critical in keeping them out
of hospital and less dependent on family carers.

From my limited perspective, it is a valuable additional medication, especially if lactulose or other
conventional approaches have failed.

Data Protection. The personal data submitted on this form will be used by the National Institute
for Health and Clinical Excellence for work on its Technology Appraisals and will be held on the
Institute’s databases for future reference and in accordance with the Data Protection Act 1998.






Name I

Role other

Other role Patient support charity — British Liver Trust

Location England

Conflict yes

Notes Norgine have part funded a patient information leaflet the British

Liver Trust is producing for patients and carers about Hepatic
Encephalopathy

Comments on individual sections of the ACD:

Section 1
(Appraisal Committee's
preliminary
recommendations)

As per previous submissions this treatment offers a significant
improvement in the quality of life for people with, and affected
by, hepatic encephalopathy - the British Liver Trust hopes that
the committee will move to approving rifaximin-a as a treatment
for HE.

Section 4
( Consideration of the
evidence)

AS the Committee acknowledges hepatic encephalopathy has a
far-reaching effect on family and carers - | call on te committee
to have this in mind - especially as current treatment can be so
humiliating and dehumanising for some people with HE.

Date

12/17/2013 10:33:00 AM
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Name B - Ui for Life

Role other

Other role

Location England

Conflict no

Notes Liver4Life have applied to be a consultee on this process

Comments on individual sections of the ACD:

Section 4
( Consideration of the
evidence)

The Appraisal Committee has stated that it is interested in
receiving comments on the following:

Has all of the relevant evidence been taken into account?

In the opinion of Liver4Life they have not. Patient experiences
are about more than the effects of lactulose, and the effect that
an episode of HE can have on a family can be devastating.

My own Father had episodes of HE in 2007/8 which brought my
whole family to a standstill. | had to take time off from work to
look after him as my mother 'couldn't cope' with his
unpredictable nature. This involved expensive journeys from
Bournemouth to Coventry two or three times a week.

I have also included statements from two other patients below
who have experienced HE first hand.

December 2013

. As a result of my condition | also
have been diagnosed with oesophageal varices, enlarged
spleen, osteoporosis, IBS, liver cirrhosis and most recently
have been showing symptoms of Hepatic Encephalopathy.

| was prescribed Rifaximin just under a year ago now when |
began experiencing changes in my general wellbeing. My main
initial complaint was the uncontrollable feeling of being 'on
edge' and tiredness as | wasn't able to sleep at night and
therefore found myself extremely fatigued and sleepy during the
day. A This slowly progressed and my ability to concentrate on
simple day to day things became increasingly difficult as | would
forget things and be confused with basic communication and
tasks, which would make me so frustrated as it was not like me
to be 'intellectually’ that way. A It was a scary time as it felt as
though my normal mental ability and retention was diminishing
and | would get moody because of the frustration as to the
reasons why this was happening. A

Ultimately, these symptoms gradually began to have a knock on
effect on my life. A My immune system was weakened by the
exhaustion and | was contracting infections/viruses more
frequently, which are more consuming when you are suffering
from liver disease as well. A This situation resulted in increased

[Insert footer here]
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levels of antibiotics, time off work and decreased physical
capability to function as a mother/homemaker & wife (especially
when my partner isn't at home a lot due to work commitments
and my family live 250 miles away). A My performance in my
career also drastically altered. A | was turning up late as I'd not
had a night's sleep and was leaving early as the day utterly
wiped me out, which caused my weekly contracted hours to be
down. A Mistakes were being made and my general common
sense approach had deteriorated. My usual attention to detail,
my ability to provide solid business advice as well as to soak up
new information were all suffering and it soon started to have
an effect on my self-confidence and enthusiasm. Sadly and
guiltily, during this time my child also endured as | was either
not remembering her schedules or unable (as was ill or asleep)
to cater for her as much as usual, which to me is a completely
unacceptable state to be as a mother and something needed to
be done about it. A

Finally, | notified my consultant about my experiences and after
about 1-2 months of taking Rifaximin | noticed a significant
change in my physical and mental state. It was like fragments of
my typical self were steadily regaining and the overall irritability
of the past few months were dispersing into the distant past.
Gradually at last | was getting back my normal body clock and
managing to get a full quota of sleep at the right time of the
clock. My feeling of everything making sense had returned, my
motivation increased and my home/work life balance soon got
back on track as did the correct mother/daughter duties and
relationship.

| personally hope to have Rifaximin readily available for me on
a indefinite term as I'm certain | wouldn't be at the place where |
am now without it and could not even think nor tolerate being
back as it was beforehand.

November 2013

| am 56 years old. In 2008 | was admitted as an emergency
patient losing massive quantities of blood due to oesophageal
varices. After this | do not remember anything for several days.
| believe | had a TIPPS operation. After this everyone who
visited me said | spoke complete gibberish.

After about a week, | began to return to my usual self and was
able to do crossword puzzles. | drove to the supermarket for
essential provisions.

The next day | began to realize things were not as good as |
thought they should be. | could not operate the washing
machine or the oven. As things got worse, | was unable to
dress or feed myself. My elderly and disabled husband could
only watch with rising panic.

A GP visited, diagnosed encephalopathy and prescribed
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antibiotics. These worked after a while.

The trouble was that these attacks would come on
unpredictably and quickly. One day | was going to have lunch
with my mother and in the course of an hour | lost the plot
completely, drove to the wrong village and was found collapsed
in a car park by some kind people who called an ambulance.
Anyone in his right mind would have used a mobile to get help
but | was not in my right mind and, to make matters worse, all
these episodes are accompanied by a slurring of the voice
leading to the assumption of drunkenness.

| think | was hospitalized three times before | met || .
who prescribed Rifaximin. To me this has been a life changer - |
can make appointments and be sure to be able to keep them. |
can drive my car without fear for the safety of others.

Now my husband is dead and | live alone. | have no-one to tell
me that | am behaving oddly or that my voice is slurred.
Personally | do not realize when | have gone mad and because
of that would not think of calling my GP. Rifaximin is my
insurance against madness.

Are the summaries of clinical and cost effectiveness reasonable
interpretations of the evidence?

No. From my own personal experience, and the experience of
our case studies, secondary costs and implications do not
appear to have been taken into account in this appraisal. |
appreciate that they may be difficult to quantify but they need to
be accounted for somehow. Our feedback is that Rifaxamin
makes a difference to a lot of people.

Are the provisional recommendations sound and a suitable
basis for guidance to the NHS?

No. Again, based on the above testaments, not approving
Rifaxamin for use in the whole of the NHS would subject the
lives of many people (with HE and caring for people with HE) to
suffer the effects of HE needlessly. This technology can
significantly improve the lives of many people, both affected by
HE and caring for patients.

Date

12/17/2013 12:39:00 PM
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No | ACD Section Relevant Text Norgine’s Comments
&
Page
Number
1. Section 3.6 The manufacturer also stated that there |e SF-36 and Epworth Sleepiness Scale were optional assessments and tertiary endpoints within
Page 8 were no consistent differences between the study (please see page 44 and 45 of the original submission) and measured changes from
the rifaximin-a and placebo groups in baseline to End of Study (EoS).
change from baseline using the SF-36 . L . . .
. e ltis also worth considering that the study design with respect to the QoL endpoints may have
and Epworth Sleepiness Scale. . ) ;
been flawed, in that comparing baseline and EoS assessment scores may not be the most
appropriate way to capture differences in QoL in this patient group. A time weighted
methodology appears to be more appropriate.
e Please see Norgine Response to ACD Section 3.32, 4.3, 4.8 and 4.9 (below)
2. Section 3.7 Section 3.7 Norgine suggests the following text be added to the end of section 3.7 for clarity “This was
page 8-9 Page 8-9 primarily due to low patient numbers in these sub-groups.”
3. Section 3.19 | The manufacturer used the aggregated | Factual inaccuracy
Page 16 6-month probability rather than . . .
f th ‘ ! h .
individual probabilities of 61.29% for Use of the word ‘rates’ is incorrect in this context
rifaximin-a and 49.32% for placebo on Rifaximin-a 550mg reduces the rate of hospitalisation due to HE compared to placebo. This was
the basis that the rates of hepatic demonstrated clearly as a secondary endpoint of the pivotal study RFHE3001. Fewer patients in
encephalopathy hospital admissions in the rifaximin-a group (19/140) were hospitalised than the placebo group (36/159) - hazard ratio of
the trial were not statistically 0.50 (95% Cl, 0.29 to 0.87; P = 0.01).
significantly different between the 2
arms.
4. Section 3.20 | It then carried out regression analysis to | Factual inaccuracy
P 17 derive the relationship bet I
age erive the refationship between overa The percentage variance explained (R-squared=0.59; or 59% as reported) refers to exploratory
CLDQ scores from RFHE3001 and EQ-5D . ' . : ) . o . .
s . curve-estimation analysis which did not account for repeated observations within subjects. This
utility, which showed that 59% of the L. . . .
e . . analysis itself was not used to derive the relationship between CLDQ Overall score and EQ-5D
variation in the predicted EQ-5D utility . . . . o . .
. utility but to determine the possible shape of any relationship in order to inform the choice of
was explained by the overall CLDQ
repeated measures model.
score.
. As a linear curve was found to be a good fit to the relationship a General Linear Mixed Modelling
The manufacturer also carried out a . .
. . approach to repeated measures analysis was selected using untransformed EQ-5D score as the
repeated measures analysis to quantify . . .
. . } dependent variable and untransformed CLDQ Overall score as a continuous covariate.
the relationship. The resulting
parameter estimate for CLDQ was In the resulting GLMM analysis, CLDQ was a highly significant predictor (p<0.001) of EQ-5D, with
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applied to the baseline CLDQ score, the
increment in the CLDQ score for the
rifaximin-a arm while in remission and
the CLDQ scores for the overt state.

little unexplained variance between observed utility score and those predicted by CLDQ (R-squared
=0.835).

The strength of this association suggests that liver-related morbidity may explain the majority of
differences in health-related utility in these subjects.

5. Section 3.23
Page 19

The ERG identified a 6-month trial of
rifaximin-a compared with neomycin
reported by Miglio et al. (1997) which
was not presented in the
manufacturer’s submission.

The ERG acknowledged the
manufacturer’s justification for
excluding the study. However, it
remained concerned about excluding
neomycin from the analysis because
clinical expert opinion indicated that it
works in the same way as rifaximin-a
and is sometimes used in clinical
practice, especially for people not
having a liver transplant, even though it
is not as well tolerated as rifaximin-a.

Use of neomycin in this indication is exceptional in UK clinical practice as evidenced by clinical
expert opinion expressed at both committee meetings and in comments from consultees who did
not agree that it would be a suitable comparator for this appraisal. Whilst the scope included
neomycin this agent is rarely if ever used due to toxicity. Including this section in the guidance
introduces inconsistency since in section 4.1 the Committee concluded that neomycin was not an
appropriate comparator.

ACD Section 4.1 ‘The clinical specialists also stated that neomycin was not used routinely in clinical
practice because of the significant toxicity associated with its long-term use. In particular, its
association with deafness made it an unacceptable alternative. The Committee recognised the need
for alternative treatment options in maintaining remission from episodes of hepatic
encephalopathy and also concluded that neomycin was not an appropriate comparator for this
appraisal’

6. Section 3.24
Page 20

The ERG was concerned about the
validity of this assumption, given that
the treatment effect of rifaximin-a
compared with placebo was not
statistically significant in the subgroup
with MELD scores of 19 to 24 (the more
severe MELD score category in the
trial). In addition, it noted that the study
by Hassest et al. (2001), which was
provided as evidence for the
effectiveness of rifaximin-a in patients
with MELD scores of 20 or more, was a
poor quality descriptive study.

This was addressed at the last committee meeting where the clinical expert present validated this
assumption as the primary reason that these subgroups didn’t reach significance is due to the very
small number of patients in these subgroups — the effect is still trending in the direction favouring
rifaximin and is consistent with other subgroups.

The concern of the ERG is not substantiated by the evidence. Figure 3 of the Bass et al clearly
indicates that the mean effect favouring rifaximin in subgroup with the highest MELD scores is well
within the confidence limits of the two more populous subgroup with lower MELD scores. That it
does not achieve statistical significance is entirely to be expected from the very small numbers of
patients available.

The Hassest study, whilst being descriptive does provide some evidence of effect in patients with a
high MELD score.

It is also worthy of note that patients with MELD score 220 are more difficult to study for a number
of reasons, including the ethical and practical constraints of assessing and studying patients with

Redacted





Norgine Response to 2" NICE ACD Consultation on Rifaximin—a 550mg_Redacted

severe liver disease who are often close to the end of their life and thus may not complete the
study .
Please see below for Figure 3 from the Bass et al
P Value for
Rifaximin Placebo Treatment
Subgroup (N=140) (N=159) Hazard Ratio (95% ClI) Effect
no. of patients
Region i
United States and Canada 101 118 —— H <0.001
Russia 39 41 —_—— 0.03
Sex ]
Male 75 107 —_—— 0.009
Female 65 52 —— | <0.001
Age i
<65 yr 113 128 —— <0.001
265y 27 31 —— E 0.01
Race or ethnic group ]
White 118 139 —_— <0.001
Other 2 20 —_—— 0.046
MELD score J:
=10 34 48 —_,— 0.01
11-18 9 9% — | <0.001
19-24 12 14 —_—— 021
Conn score i
0 93 107 —_—— 0.002
1 47 52 —_—— 0.003
Lactulose use at baseline 1
Yes 128 145 ——t | <0.001
No 12 14 - 033
Diabetes i
Yes 44 56 ——— | 0.01
No 9% 103 —_— <0.001
Duration of remission '
<90 Days 100 110 —— <0.001
>90 Days 39 48 —_—— 0.04
No. of HE episodes in previous 6 mo E
2 97 111 —— 0.002
>2 43 47 —_—— 0.003
TIPS l
Yes 12 20 —_— 0,03
No 128 139 —_— <0.001
Time to first breakthrough HE episode 140 159 —— E <0.001
O.IO 0’.5 1!0 1I5 Z:D 2‘5
Rifaximin Better Placebo Better
' Figure 3. Results of the Subgroup Analysis.
Hazard ratios for the risk of a breakthrough episode of hepatic encephalopathy (HE) during the 6-month study period are shown for the
rifaximin group, as compared with the placebo group, for various subgroups. The Model for End-Stage Liver Disease (MELD) score can
range from 6 to 40, with higher scores indicating more severe disease. The Conn score can range from 0 to 4, with higher scores indicat-
ing more severe impairment. The P values were calculated by means of the log-rank test. Race or ethnic group was self-reported. TIPS
denotes transjugular intrahepatic portosystemic shunt.

Redacted
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7. Section 3.26 | The ERG stated that a 5-year time A revision of the time horizon has been carried out in line with the committee’s request. The last
horizon was appropriate in the patient within the economic model dies at 42 years. This is Norgine’s definition of life time horizon.
manufacturer’s original model to . Please see section 3 of Norgine Response to NICE TAC’s Request for Further Analysis on Rifaximin-a
capture the relevant costs and benefits, 550mg
but stated that in the revised analysis a )
lifetime time horizon would have been
appropriate given that approximately
52% of patients in the rifaximin-o. arm
and 45% of patients in the placebo arm
were alive after 5 years.

8. Section 3.27 | The ERG reviewed the manufacturer’s The schedule of assessments for RFHE3001 defines End of study (EoS) as 168 days *2 days.

Page 21 updated analysis and stated that it was | Therefore, the revised presentation of regression coefficients based on 170 days censoring is more
unclear why the manufacturer used consistent with the design of the pivotal efficacy study (Bass et al). The treatment effect for
different time points to censor survival rifaximin-a 550mg is identical whether 168 or 170 days are used.
times when modelling breakthrough
overt hepatic encephalopathy episodes;
data censoring took place at day 168 in
the manufacturer’s original analysis and
at day 170 in the updated analysis.

9. Section 3.27 | The ERG stated that the manufacturer In order to test the proportional hazards assumption over the 6 month observation period of

Page 21-22 should have carried out some validity RFHE3001. A Cox proportional survival model was created so as to test the Pearson correlation
tests to assess the assumption of a between Schoenfeld residuals and the rank of survival time for cases that progressed to an event.
proportional treatment effect between | The result of this analysis was also plotted in graphical form as shown. There was no significant
rifaximin-a and placebo when fitting the | correlation between treatment allocation and Schoenfeld residuals (p=0.1865); an observation
parametric distributions to the trial supported by the horizontal plot of the same data. Therefore, no evidence was found for a
data. violation of the proportional hazards assumption for treatment effect.

Redacted
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Test of PH Assumption
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global test 1.75 1 0.1865
Examination of the subgroup analysis in the RFHE3001 provides evidence that the treatment effect
is durable. Figure 3 shows that for subgroups defined by number of prior HE episodes (2 vs. >2
[max 9]) the HR for rifaximin is identical and highly statistically significant (p=0.002 and p=0.003
respectively). A near-identical pattern is also observed for subgroups defined by duration in covert
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/ minimal HE state (‘remission’) (<90 days vs. >90 days).

10. | Section 3.28 | However, it was concerned that Norgine recognises that a more detailed model would have been desirable to fully capture the
Page 22 combining all subsequent episodes into | complexity of disease progression. However, NICE’s technical team had made it clear to Norgine
1 health state does not take into that presentation of a new model structure would be unacceptable within the context of additional
account the number of episodes and analysis (Addendum). Therefore, all revisions and supporting data have been presented consistent
does not fully address the issues around | with the original model structure.
the complexity of disease progression.
11. | Section 3.28 | However, it stated that the Akaike’s Information Criterion (AIC) and Bayesian Information Criterion (BIC) have been calculated
Page 22 manufacturer should have taken further | as suggested. The rank order of the candidate distributions presented in the Addendum is

steps to assess the goodness of fit of
the distributions used and that the
gamma distribution should have been
included for completeness.

unchanged. An alternative parameterisation method for the Gompertz distribution consistent with
the statistical application used to generate the parameter estimates (Stata) was ranked higher than
the original Gompertz model (R) goodness of fit estimation presented in the Addendum.

RFHE3001 C; to O, transition

Model Obs [l[{model) AIC BIC
lognormal 299 -748.68 1499.36 1503.09
“cure" gompertz 299 -749.02 1500.05 1503.78
loglogistic 299 -752.93 1507.87 1511.60
weibull 299 -755.58 1513.16 1516.89
exponential 299 -758.56 1519.11 1522.84
"original" gompertz 299 -758.56 1519.11 1522.84
RFHE3002new C; to O; transition

Model Obs [l[{model) AIC BIC
lognormal 102 -377.20 754.40 754.40
“cure" gompertz 102 -377.56 755.11 755.11
loglogistic 102 -377.80 755.60 755.60
weibull 102 -381.78 763.57 763.57
exponential 102 -388.57 777.14 777.14
"original" gompertz 102 -388.57 777.14 777.14

e Choice of distribution curve fitting the covert to first-observed BOHE (C; to O4) has little impact
on ICER (range £18,946 [weibull] to £20,829 [lognormal]).
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e Time constraints prevented exploration of all possible parametric modelling options. We do
not believe the gamma distribution would significantly affect the ICER.
12. | Section 3.29 | The ERG stated that the manufacturer The Addendum submitted by Norgine clearly states the methods used to calculate overt mortality
Page 23 did not justify using different (Addendum Sections 4.3.4.2 and 4.3.4.3, page 37)
hes t del tality, that i
ap'proac e's o mo e‘ rortaiity, that 1s, A simple proportion was calculated to estimate probability of death in overt state (01 & O,) rather
using survival analysis to model ) . . o .
o . than survival analysis because the model fixes time in these states at 30.4 days. Itis not
mortality in the remission states and . . . . .
o . . reasonable to model survival over a period of one model cycle. Patients who did not die in these
using simple proportions to estimate
. . states were assumed to recover to a subsequent covert state (C,).
the probability of death in the overt
states. It also stated that the Probability of death in the overt state (O, and O [all subsequent episodes pooled] respectively in
manufacturer did not also explain how RFHE3002) was calculated as: number of deaths within 31 days of HE onset/number of episodes.
it calculated th bability of death i S
't calculfated the probability ot death In Standard errors of the probabilities have subsequently been calculated and applied in the PSA
the overt states.
13. | Section 3.29 | It noted that the Kaplan-Meier curves See Figure 7 below (from section 2.1.2 of Norgine Response to NICE TAC’s Request for Further
Page 23 were not provided for visual Analysis on Rifaximin-a 550mg).
comparison of the different
distributions used to model mortality in 100%
the remission state and stated that the 90%
manufacturer should have taken further 80% A
steps to assess the goodness of fit of S 70% -
the distributions used to extrapolate E 60% A n
mortality. g 50%
[
$ 40% -
@ 30% A
20% -
10%
0% ; . . ' : . ; . .
6 12 18 24 30 36 42 48 54 60
Months
e C1 lognommal C2 weibull C1_KM C2 KM
Figure 7. Fitted survival functions from RFHE3002 covert (C1) and subsequent covert (C2) states.
14. | Section 3.29 | The ERG also highlighted the The reason for use of different subsets for different inputs was clearly explained in the Addendum.
Page 23 inconsistency in the use of RFHE3002 (Addendum Sections 2.2.3 [Subsequent BOHE Episodes] and 4.3.2 [Mortality])
datain th del, in which data for all . - . . .
@ ? n .e model, in which data fora Whilst there were sufficient subsequent HE episodes in RFHE3002 new patients to calculate
patients in RFHE3002 were used to
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model mortality, whereas only data for
new patients in RFHE3002 were
included in the modelling of subsequent
episodes.

parametric survival models, there were insufficient deaths in this subgroup to inform survival
modelling.

Covert mortality: new patients, 11 deaths; rollover patients, 6 deaths; crossover patients, 6 deaths.
Subsequent covert mortality: new patients, 8 deaths; rollover patients, 4 deaths; crossover
patients, 7 deaths.

The overall modelled mortality is a very close fit to clinically observed mortality in patients

surviving a median of 11 months following first-ever HE

1.0

0.4-

Cumulative Survival

0.2

0.0+

=

|
0 1 2 3 4

Time to death (years)

Key to figure: grey line, CPRD HE patients from 11 months after 1st HE code, censored by liver
transplant; black line, 3002 mortality, all patients ; green line, modelled lactulose; yellow line,
modelled rifaximin.

Please see Figure 3 of the Addendum — no statistically significant difference between cross-overs,
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roll-overs and new patients in transition to first observed HE. Therefore modelling covert mortality
with combined RFHE3002 data was justified.

surv

time
Figure 1. Unadjusted KM plots of time to first BOHE event stratified by OLT subgroup (red, 3001
placebo crossover; green, 3002 new; blue, 3001 rifaximin rollover)

15.

3.30

The ERG compared mortality from
RFHE3001, RFHE3002, the CPRD data
and the revised model. It noted that the
model over-estimated mortality for the
placebo arm at 6 months (10%)
compared with RFHE3001 (7%),
whereas mortality estimated for the

One would not expect to see differences in mortality at 6 months as this was not a specified end
point of RFHE3001. In addition, the study was not powered to detect mortality differences over
such a short time period.

Norgine has further explored the data relating to mortality in this patient population and
presented a sensitivity analysis as requested by the Committee (Please see Section 2 of Norgine
Response to Committee’s Requests), which illustrates that the cost-effectiveness of rifaximin-a is
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rifaximin-o arm at 6 months was similar | no longer primarily driven by mortality.
to that in RFHE3001 (7%)

16. | 3.30 The ERG stated that clinical opinion Modelled mortality is lower than typically seen when measured from first HE episode (e.g.
indicated that, although the survival Bustamante, CPRD analysis) precisely because the modelled population is that recruited to the
benefit predicted was reasonable, the RFHE3001 and RFHE3002 studies whose median time from first HE episode was 11 months, placing
overall mortality seemed low for them at a much lower hazard of death than would be expected from first HE episode.
patients in both arms of the model The comparison of observed overall mortality from RFHE3002 with that of CPRD patients left

. censored at 11months (median time from first HE to recruitment into the OLE study), as illustrate

It also noted that 2-year mortality for . . . . . . .
the rifaximin-o arm was similar to that in the prew.ous figure shows that the fermer is re.pr(?sen’.catlve. of UK cI|n|ce‘1I practice and therefore
observed in RFHE3002 and that 5-year an appropriate data source for modelling mortality in this patient population.
mortality estimated from the model
showed an incremental survival benefit
of 8% for rifaximin-a compared with
placebo

17. | Section 3.30 | ... and also that a higher number of liver | It is not unexpected that only 1 liver transplant was reported in the pivotal study since the

Page 23 transplants would be expected among following was an exclusion criterion for the study ‘Subject was expected to receive a liver

people with hepatic encephalopathy transplant within 1 month of screening’.
(only 1 liver transplant was reported in
RFHE3001).

18. | Section 3.31 | However, it stated that clinical opinion This makes minimal difference to the ICER. Norgine’s base case with a life time horizon used an

Page 24 did not support the use of an aggregate probability of HE hospitalisation of 52.88% for which the ICER was £17,826/QALY. For a

aggregated probability for the rifaximin- | sensitivity analysis where probability HE hospitalisation was split by observed data for treatment
a and placebo arms, even though the arms in RFHE3001 61.3% vs.49.3%, the ICER was £18,130/QALY.
manufacturer showed that the
differences between the individual
probabilities were not statistically
significant. The ERG stated that the
more conservative approach of using
the individual probabilities should have
been taken and, when this was explored
in a scenario analysis, the ICER
increased slightly to £21,389 per QALY
gained

19. | Section 3.32 | The ERG stated that it was unclear why | In Norgine’s view deriving Utility from the time weighted average CLDQ is the most appropriate
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Page 24 the manufacturer used the EQ-5D utility | methodology and thus should form the base case for cost-effectiveness analysis for the following
values estimated from the condition- reasons:
specific CLDQ in the model given that it
was possible to incorporate values 1. Domains of SF-36 have a much wider variance than CLDQ domains (CSR RFHE3001)
directly from mapping the SF-36 utilities suggesting it is a less precise instrument for measuring QoL in this patient population with
onto the EQ-5D. underlying cognitive impairment

2. CLDQ s a disease specific (liver) QOL instrument and SF-36 is a generic QOL instrument.
Observed differences in utility derived from disease specific and generic instruments are
not unusual across therapy areas and in the pivotal study (CSR RFHE3001)

3. SF-36 was an optional instrument in the scheduled assessments whereas CLDQ was a
required assessment (in USA and Canada). Therefore, we it would be expected that this
would increase the likelihood of non-random missing data in the SF-36 dataset compared
to CLDQ. This indeed was the case:

= Proportion of patients not completing the questionnaire were

72
°

=  Proportion of missing values

4. Finally, the use of the SF-36 tool has been shown to be of poor quality in patients with
cognitive impairment and therefore is a sub-optimal measure of QoL in patients with
Hepatic Encephalopathy, who by the very nature of their condition, have significant
neurocognitive impairment, throughout the covert / minimal HE (‘remission’) and overt
states.

The above limitations of the SF-36 would not, however, preclude a mapping analysis between
CLDQ and Utility derived from SF-36.

Mapping approaches to utility derivation are reasonable as long as the uncertainty associated with
the estimate are incorporated appropriately into the modelling exercise® (NICE DSU Technical
Support Document 10). The two sources of uncertainty inherent in the two-stage mapping of
CLDQ to utility have been incorporated in the PSA:

a) the 95% Cl of the CLDQ Overall score LS mean benefit for rifaximin-a in the covert /
minimal HE state (‘remission’)

and
b) the 95% Cl of the parameter estimate from the repeated measures regression.

Reference:
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1. Salix Pharmaceuticals Inc. Clinical Study Report. A Multi-Center , Randomized , Double-
Blind , Placebo Controlled Trial to Evaluate the Efficacy , Safety and Tolerability of Rifaximin
550 mg BID for 6 Months in Preventing Hepatic Encephalopathy (RFHE3001). Morrisville,
NC, 2009.

2. Sanyal A, Younossi ZM, Bass NM, et al. Randomised clinical trial: rifaximin improves health-
related quality of life in cirrhotic patients with hepatic encephalopathy - a double-blind
placebo-controlled study. Alimentary Pharmacology & Therapeutics 2011; 34: 853-61.

3. Longworth, L., Rowen, D. NICE DSU Technical Support Document 10: The use of mapping
methods to estimate health state utility values. 2011. Available from
http://www.nicedsu.org.uk

4. Riemsma RP, Forbes CA, Glanville JM, Eastwood AJ, Kleijnen J. General health status
measures for people with cognitive impairment: learning disability and acquired brain
injury. Health Technol Assess 2001;5(6).

further increased the uncertainty
because the incremental value reported
in the study represents the CLDQ data

20. | Section 3.32 | It was concerned that the estimated In the first ACD, the Committee questioned why Norgine had not used the QoL data collected
Page 24-25 quality-of-life increment with rifaximin- | during the RFHE3001 study in the original submission. In response to this, Norgine re-examined
o compared with placebo in the these data in detail using the methodology described elsewhere and noted significant changes in
remission state was in contrast to the time-weighted utility between the rifaximin and placebo arms for patients in the covert state and
manufacturer’s original analysis in applied this in the model.
which the impact on quality of life was
linked to movement between the overt
and remission health states only.
21. | Section 3.32 | The ERG stated that there was Norgine did not have access to the original data files of the Sanyal post hoc analysis, nor were the
Page 25 uncertainty in the validity of the utility numbers underpinning the Figures published, therefore our only option (within the time available
increment estimated for the rifaximin-a | to submit the revised analysis) was to obtain the data by measurement. As digital measurement
arm given that the manufacturer (using Digitizelt software) was accurate to 0.1mm we do not believe this introduced any significant
appeared to have measured the value in | uncertainty into the model.
centimetres directly from the study by
Sanyal et.al rather than using the actual
published value of difference in least
square means.
22. | Section 3.32 | It also highlighted that applying the As the data from Sanyal et al only considered those values observed in the covert state
Page 25 increment to the remission state only (‘remission’), Norgine considers that the decision to incorporate the increment into the covert

states only was a reasonable one.
Reference: Sanyal A, Younossi ZM, Bass NM, et al. Randomised clinical trial: rifaximin improves
health-related quality of life in cirrhotic patients with hepatic encephalopathy - a double-blind
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collected for the whole duration of
treatment in the trial.

placebo-controlled study. Alimentary Pharmacology & Therapeutics 2011; 34: 853—-61.

Stage Liver Disease [MELD] score of 25
or more) were excluded from the trial,
but that the manufacturer had
suggested that the trial results may
apply to this group. It noted the
Evidence Review Group’s (ERG)
concerns that this was unlikely because
the effectiveness of rifaximin-a in the
subgroup of patients with MELD scores
of 19 to 24 was not statistically
significantly better than placebo,
although the Committee recognised
that this subgroup comprised only 26 of
the 299 patients in RFHE3001.
However, the Committee heard from
the clinical specialists that, in practice,
patients with a MELD score greater than
24 have a poor prognosis and are often
hospitalised awaiting liver transplant.

23. | Section 3.32 | The ERG stated that the utility values Norgine recognise that utility is a key driver of cost-effectiveness in the model. Clinical opinion
Page 25 used in the model were a key driver of unanimously supports a clinically meaningful improvement in quality of life associated with
the results given that excluding the rifaximin-a therapy.
utility mcremeth from the r'|faX|m|n-a Therefore, the scenario modelled by the ERG is not clinically plausible.
arm of the remission state increased
the ICER to £59,421 per QALY gained.
24. | Section 3.33 | However, it noted that the cost of The cost in the original submission was incorrectly specified from the tariff for ‘Clinical
Page 25 outpatient attendance for non- Haematology’ (Service Code 303). This was corrected in the Addendum to the tariff for
hospitalised hepatic encephalopathy ‘Hepatology’ (Service Code 306).
events used in the updated analysis
(£176.27) was different from the cost of
£110.68 used in the original analysis
25. | Section 4.2 The Committee noted that patients with | Norgine would like to clarify that non significance was due to small ‘n’ numbers of patients (26 out
Page 27 more severe liver disease (Model End of 299).

The data did, however, show a trend towards significance. (text from Norgine’s Response to the 1
ACD)

For clarity, patients with MELD score 225 were excluded from RFHE3001 for a number of reasons,
including the ethical and practical constraints of assessing and studying patients with severe liver
disease who are often close to the end of their life.

Extensive consultation with clinical experts revealed that patients with MELD Score >19 are treated
with rifaximin-at in clinical practice. However, the treatment goals are focused on improvement in
QoL / optimisation of the patients clinical condition to make them candidates for liver
transplantation.

The concern of the ERG is not substantiated by the evidence. Figure 3 of the Bass study clearly
indicates that the mean effect favouring rifaximin in subgroup with the highest MELD scores is well
within the confidence limits of the two more populous subgroup with lower MELD scores. That it
does not achieve statistical significance, is entirely to be expected from the very small numbers of
patients available.

The Hassest study, whilst being descriptive does provide evidence of effect in patients with a high
MELD score.
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The clinical specialists stated that
rifaximin-a would not generally be
prescribed for these patients because it
was unlikely to provide any meaningful
benefit.

26.

Section 4.3
Page 28 (Also
Summary of
Appraisal
Committee’s
key
conclusions)
Page 40 -45

However, the improvements in asterixis
score and venous ammonia levels were
not statistically significant, and the
difference in changes in CLDQ fatigue
scores, SF-36 scores and Epworth
Sleepiness scale scores between the
rifaximin-a arm and placebo arm was
minimal.

To clarify, these were tertiary endpoints (ESS and SF-36) for which the trial was never powered.
Also, patients who had an episode of BOHE exited the trial (RFHE3001) as per the study protocol.
Therefore, patients for whom QoL data were available at end of study were all in the covert
(minimal HE) state as they were at the beginning of the study. Consequently, it cannot be expected
(a priori) that statistically significant unadjusted differences in QoL would be detectable between
baseline and last measurement.

It is important to note that, because of altered mental and neuromotor status, it was not possible
for subjects to complete the CLDQ, SF-36 and other QoL assessments during an overt HE
breakthrough episode. Thus some CLDQ assessments must have occurred as patients were
entering an overt episode (which would only have been evident after diagnosis of the episode).

Therefore, as mental status was closer to baseline levels at the time of end of treatment
assessments, QoL results may have been similar to baseline levels for subjects who had
breakthrough overt HE episodes.

The planned statistical analysis did not take into account that patients at the end of the study
would be those who never experienced a BOHE and was flawed in that respect.

Post hoc analysis of CLDQ data (Sanyal et al 2011) showed significant improvement for rifaximin
over placebo in all domains of disease-specific QoL and in 27 of 29 individual item responses.

As we have previously stated, QoL is extremely difficult to measure in these patients.
For the following reasons:

1. Cognitive impairment whereas patients believe they are perfectly normal

2. Generic measures e.g. SF-36

3. Time weighted averages are the most useful way of capturing

Please also see Response to:
e ACD Section 3.32; regarding CLDQ and SF-36 scores
e ACD Section 3.6

Reference: Sanyal A, Younossi ZM, Bass NM, et al. Randomised clinical trial: rifaximin improves
health-related quality of life in cirrhotic patients with hepatic encephalopathy - a double-blind
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placebo-controlled study. Alimentary Pharmacology & Therapeutics 2011; 34: 853-61.

27.

Section 4.5
Page 30

The Committee considered the
manufacturer’s economic model and
the ERG’s critique of the model. It
accepted the exclusion of neomycin
from the analysis because it was not
routinely used in clinical practice. The
Committee noted that after
consultation, the manufacturer
amended the way it estimated the risk
of subsequent episodes and that the
revised model assumed that the risk of
subsequent hepatic encephalopathy
episodes depended on time since the
first episode. The Committee was aware
that all subsequent episodes were
combined in 1 health state, that is,
subsequent remission state and
subsequent overt state; thereby
ignoring the number of episodes.
However, it noted that including more
health states for subsequent episodes
would increase the complexity of the
model and would be difficult to
populate with the current evidence
base. The Committee therefore
concluded that, although the number of
episodes was not considered, the
revised model was an improvement on
that used in the manufacturer’s original
analysis, which oversimplified the
nature and course of the disease.

As stated above, whilst Norgine recognises that a more detailed model would have been desirable
to fully capture the complexity of disease progression, due to the constraints of what type of
analysis would be accepted as additional analysis it was not possible to fully explore separating out

subsequent BOHEs, whilst remaining consistent with the original model structure.

(See Norgine Response to ACD Section 3.28 ...page 22)

28.

Section 4.6
Page 31

It noted that the ERG had conducted an
exploratory analysis with a lifetime time

It is unclear how the ERG conducted their exploratory analysis of a 35 year life time horizon. Also,
this is in contradiction to ACD Section 3.26 which states the ERG used a life time horizon of 40yrs.
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horizon where all patients died after 35
years. However, it heard from the
clinical specialist that people with
hepatic encephalopathy would not
survive for up to 35 years because of
their underlying liver cirrhosis. The
clinical specialist stated that life
expectancy usually ranged between 5
and 15 years depending on disease
severity, stating that it was even lower
for people with severe disease who had
not had a liver transplant.

The Committee noted that a time
horizon of 35 years did not imply that
all patients survived for 35 years. It
considered that the prolonged survival
of 35 years in the model could be a
result of extrapolating outcomes using
the log normal distribution, which has a
long tail and could lead to implausible
survival results. The Committee
concluded that the manufacturer’s
choice of a 5-year time horizon was not
in line with the NICE reference case and
that a lifetime time horizon would be
more appropriate to capture all
relevant costs and benefits. It
recommended that further analyses
using a lifetime time horizon be
requested.

Norgine has carried out further analysis using a life time horizon, as per the committee’s request
and this resulted in a 42 year time horizon by which time the last patient within the economic
model is dead. Please see section 3 of Norgine Response to NICE TAC's Request for Further Analysis
on Rifaximin-a 550mg

29.

Section 4.8
Page 33

First, the Committee was unsure why
the manufacturer had not presented
results based on mapping SF-36 data
collected from RFHE3001 directly to EQ-
5D. The Committee considered that

The high variance in SF-36 scores compared to CLDQ scores indicates that SF-36 is insufficiently
sensitive to capture the Qol benefits of rifaximin treatment.

In Norgine’s view deriving Utility from the time weighted average CLDQ is the most appropriate
methodology and thus should form the base case for cost-effectiveness analysis for the following
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incorporating further modelling steps reasons:
after the mapping exercise to quantify
the relationship with CLDQ scores
unnecessarily introduced further
uncertainties in the analysis.

1. Domains of SF-36 have a much wider variance than CLDQ domains (CSR RFHE3001)
suggesting it is a less precise instrument for measuring QoL in this patient population with
underlying cognitive impairment

2. CLDQ s a disease specific (liver) QOL instrument and SF-36 is a generic QOL instrument.
Observed differences in utility derived from disease specific and generic instruments are
not unusual across therapy areas and in the pivotal study (CSR RFHE3001)

3. SF-36 was an optional instrument in the scheduled assessments whereas CLDQ was a
required assessment (in USA and Canada). Therefore, we it would be expected that this
would increase the likelihood of non-random missing data in the SF-36 dataset compared
to CLDQ. This indeed was the case:

Proportion of patients not completing the questionnaire were

= Proportion of missing values
<

4. Finally, the use of the SF-36 tool has been shown to be of poor quality in patients with
cognitive impairment and therefore is a sub-optimal measure of QoL in patients with
Hepatic Encephalopathy, who by the very nature of their condition, have significant
neurocognitive impairment, throughout the covert / minimal HE (‘remission’) and overt

states.

The above limitations of the SF-36 would not, however, preclude a mapping analysis between
CLDQ and Utility derived from SF-36.

Mapping approaches to utility derivation are reasonable as long as the uncertainty associated with
the estimate are incorporated appropriately into the modelling exercise® (NICE DSU Technical
Support Document 10). The two sources of uncertainty inherent in the two-stage mapping of
CLDQ to utility have been incorporated in the PSA:

a) the 95% Cl of the CLDQ Overall score LS mean benefit for rifaximin-a in the covert
/ minimal HE state (‘remission’)

and
b) the 95% ClI of the parameter estimate from the repeated measures regression.

Reference:
1. Salix Pharmaceuticals Inc. Clinical Study Report. A Multi-Center , Randomized , Double-
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Blind , Placebo Controlled Trial to Evaluate the Efficacy , Safety and Tolerability of Rifaximin
550 mg BID for 6 Months in Preventing Hepatic Encephalopathy (RFHE3001). Morrisville,
NC, 2009.

2. Sanyal A, Younossi ZM, Bass NM, et al. Randomised clinical trial: rifaximin improves health-
related quality of life in cirrhotic patients with hepatic encephalopathy - a double-blind
placebo-controlled study. Alimentary Pharmacology & Therapeutics 2011; 34: 853—-61.

3. Longworth, L., Rowen, D. NICE DSU Technical Support Document 10: The use of mapping
methods to estimate health state utility values. 2011. Available from
http://www.nicedsu.org.uk

Riemsma RP, Forbes CA, Glanville JM, Eastwood AJ, Kleijnen J. General health status measures for
people with cognitive impairment: learning disability and acquired brain injury. Health Technol
Assess 2001;5(6).

30. | Section4.9 The Committee also expressed concern | The intention with the model revisions was to use input assumptions substantiated with available
Page 34 regarding the face validity of the data. Given that a small number of CLDQ observations from RFHE3001 had been made in the overt
utilities used in the model. It noted that | state, a health state utility was estimated from this.
the difference between the remission . N . . A
. It is important to highlight that as a patient enters an overt episode, their ability to adequately
and overt state utility values was less . . . . . . .
. e complete a QoL questionnaire becomes progressively impaired to the point where this becomes
than the benefit assumed for rifaximin- | . . .
. impossible once the patient has fully entered the overt state.
o compared with placebo for the
remission state. The above CLDQ assessments must, therefore, have occurred as patients were entering an overt
episode (which would only have been evident after diagnosis of the episode). For this reason, the
assessment would not capture the full disutility associated with the overt HE episode.
Thus, the values presented may well be an underestimation and has the effect of making the
model conservative.
31. | Section 4.9 Given the concerns around This analysis has been carried out in line with the committee’s request. Please see Section 4 of
Page 35 (Also | methodology and the inconsistencies Norgine Response to Committee’s Requests.
Summary of | identified in the results available, the . _ . . .
. Y . . s With respect to uncertainties surrounding use of the CLDQ EQ-5D mapping function, the requested
Appraisal Committee considered that the utility . . . .
. , . . PSA for the Norgine Basecase incorporates the uncertainty of both the LS mean incremental
Committee’s | estimates driving the model were not . ) o 1
. difference in CLDQ Overall score favouring rifaximin-a (Sanyal et al)! and that of the parameter
key robust. The Committee concluded that . . X S . ,
. . . estimate relating CLDQ to EQ-5D of the repeated measures modelling. This is line with NICE’s
conclusions) | it would be more appropriate to use . . )
. . . recommendation (NICE DSU Technical Support Document 10)°.
Page 40 - 45 | utility values estimated by mapping SF-

36 data from the entire RFHE3001
population directly to EQ-5D and it
recommended that further analyses

Reference:
1. Sanyal A, Younossi ZM, Bass NM, et al. Randomised clinical trial: rifaximin improves health-
related quality of life in cirrhotic patients with hepatic encephalopathy - a double-blind
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incorporating this data be requested. placebo-controlled study. Alimentary Pharmacology & Therapeutics 2011; 34: 853—-61.

2. Longworth, L., Rowen, D. NICE DSU Technical Support Document 10: The use of mapping
methods to estimate health state utility values. 2011. Available from
http://www.nicedsu.org.uk

32. | Section 4.10 | It also noted that length of stay was There is no HE specific ICD or HRG code. All available codes are surrogates as shown below(HES
Page 35 assumed to be 5 days in the model, 2012):
;\fc};teirsiszssigtaeir:erghg?zgg::\;mwde 1) For ICD-10 G93.4 ’En.cephalopat.hy, unspecified’ mean LoS = 1? days, median LoS = 8 days
admissions suggests mean stays of 2) For ICD-10 K72.9 ’Fallure,.hepatlc’. me.an LoS = 12.4 days, median LoS =.7 days
around 17 days. The clinical specialist 3) For ICD-10 K70.4 ‘Alcoholic hepatic failure’ mean LoS = 13.6 days, median LoS = 8 days
. 4) Weighted averages for HRGs GCO1 & GC15, mean LoS = 13.5, median LoS = 8.7
stated that an assumption of 5 days was
reasonable. The Committee considered | Itis worthy of note that the Norgine assumption of 5 days is conservative and based on clinical
it would have been useful for this expert opinion.
information to have been collected in
the trial so that differences in length of Reference: HES Summary Data 2012
stay could have been appropriately
captured in the model.
33. | Section4.11 | However, the Committee was One would not expect to see differences in mortality at 6 months as this was not a specified end
Page 36 concerned that the model predicted a point of RFHE3001. In addition, the study was not powered to detect mortality differences over
difference of 3.6% in the risk of such a short time period.
mprtallty with r|f‘aX|m|n-0f compared Norgine has further explored the data relating to mortality in this patient population and
with placebo during the first 6 months o : . . .
of the model and a difference of up to presented a sen5|t|\{|ty a’naly5|s as reque§ted.by the Committee (Please seej Section 2 (?f N.orglne.
8% over the 5-year time horizon. Response to.Cor'rTmltt(.ee s Requests),. which illustrates that the cost-effectiveness of rifaximin-a is
no longer primarily driven by mortality.
It noted th.at rTO .dlfferences in mortality Please see response to ACD section 3.30 and 4.11(below)
between rifaximin-a and placebo were
observed in RFHE3001
34, | Section 4.11 | The Committee was not persuaded that | The evidence for elevated mortality immediately following HE is well documented [Shawcross et
Page 37 these data provided robust evidence for | al]. As rifaximin-a is effective in preventing HE episodes the case for an indirect mortality benefit is
a differential mortality benefit for entirely plausible and supported by clinical experts.
rifaximin-a for preventing recurrence of Please also see response to ACD Section 4.12 (below)
overt hepatic encephalopathy.
Reference:
Shawcross DL, Sharifi Y, Canavan JB, et al. Infection and systemic inflammation, not ammonia, are
associated with Grade 3/4 hepatic encephalopathy, but not mortality in cirrhosis. Journal of
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hepatology 2011; 54: 640-9.

35.

Section 4.12
Page 37

The Committee expressed concern that
the model predicted an increasing
differential mortality benefit for
rifaximin-a when clinical experience
indicates decreasing clinical efficacy
over time in preventing overt hepatic
encephalopathy episodes. The clinical
specialist stated that it was plausible
that rifaximin- a could have an impact
on mortality and the modelled
differential seemed reasonable but
acknowledged that, with disease
progression, the effect in preventing
overt hepatic encephalopathy episodes
would decrease and that there would
be additional causes of death,
independent of hepatic
encephalopathy, including renal failure,
sepsis and bleeding from oesophageal
varices.

36.

Section 4.12
Page 38

‘The Committee also noted that the
ERG’s exploratory

analysis indicated a modelled mortality
benefit for rifaximin-a in the remission
state that was independent of the effect
in preventing episodes of overt hepatic
encephalopathy. The Committee noted
from the ERG’s exploratory analyses
that excluding a differential mortality
benefit with rifaximin-a from the
remission state increased the ICER to
£22,700 per QALY gained and to
£30,200 per QALY gained when
mortality benefit was excluded from

The model inputs for mortality in the four health states C;, C;, O1 and O,, are the same for the
rifaximin-a and lactulose cohorts. No explicit differential mortality benefit is included in the model.

Differences in mortality in both the covert and overt states derive from the reduction in episodes
of overt HE provided by rifaximin-a treatment.

In the covert state, mortality inputs were obtained by using the best-fit parametric proportional
hazards survival models from RFHE3002. In the C; state this was found to a log normal distribution
and Weibull for C,. Mortality risk was found to be higher in the C; state than in C;. An increasing
risk of mortality after each HE event is clinically plausible as such an event marks a deterioration in
underlying liver disease status and will have had systemic effects from which the patient may not
fully recover. This has been clearly established for cognitive function where patients do not fully
return to pre-episode levels [1].

In the overt state mortality risk was calculated from the 30-day mortality following O; and O,
events, 11% and 8% respectively. This acute elevation in the risk of death following breakthrough
overt HE is well established (Bustamante et al., 1999; Shawcross et al., 2011).

As these risks were applied to both cohorts in the model it is clear that no direct differential
mortality was assumed. Differences in mortality arise from the reduction in HE episodes in the
rifaximin-a group by two mechanisms:

1) avoidance of the acute mortality associated with O; and O, and;

2) longer retention in the C; state with exposure to a lower hazard of death than equivalent cases
who transition to the C; state having recovered from O;1. Both mechanisms contributing to accrued
mortality benefit for rifaximin-a are clinically plausible.

In the model, prior to the first HE episode, both cohorts have the same risk of dying, the rate
derived from the log normal distribution derived from RFHE3002. During the first overt HE episode
both cohorts have an 11% risk of death. In patients who survive the first and subsequent episodes
the mortality risk for both cohorts is derived from the Weibull distribution obtained from
RFHE3002. The mortality risk during the second and any further overt episodes is 8% for both
cohorts.

Norgine sought additional clarification from NICE’s Technical Team on how to address the
committee’s request on ‘a clinically plausible diminishing mortality benefit with rifaximin-a over
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both health states’. time’ in a rational and clinically plausible manner. It was felt that there may be a potential
37. | Section 4.13 | 4.13 “The Committee was concerned misunderstanding of the way that mortality is derived in the model that may have led to this
Page 39 about the incremental benefit with request. It was felt that Norgine’s clarification on this may help address the committee’s concerns.
r|fa>f|m|n—a.|n the re@ssmn st?te ?nd Norgine believes the Committee’s perception of the incremental benefit with rifaximin-a in the
the Increasing mf)rta'lllty benefit with covert / minimal HE state (‘remission’) and the increasing mortality benefit with disease
disease progression. progression, is an artefact of taking a short term view of the model outputs. Taking a longer term
view, consistent with the Committee’s request to use a life time horizon, revised model outputs
demonstrating that there is a clinically plausible diminishing mortality benefit within the previously
submitted model are presented in figure 6 (Section 2.1.2) of Norgine Response to Committee’s
Requests.
1. Bajaj JS, Schubert CM, Heuman DM, et al. Persistence of cognitive impairment after
resolution of overt hepatic encephalopathy. Gastroenterology. 2010;138:2332-2340.
2. Bustamante, J., Rimola, a, Ventura, P. J., Navasa, M., Cirera, I., Reggiardo, V., & Rodés, J.
(1999). Prognostic significance of hepatic encephalopathy in patients with cirrhosis. Journal
of hepatology, 30(5), 890-5. Retrieved from
http://www.ncbi.nlm.nih.gov/pubmed/20508990
3. Shawcross, D. L., Sharifi, Y., Canavan, J. B., Yeoman, A. D., Abeles, R. D., Taylor, N. J., ...
Wendon, J. A. (2011). Infection and systemic inflammation, not ammonia, are associated
with Grade 3/4 hepatic encephalopathy, but not mortality in cirrhosis. Journal of
hepatology, 54(4), 640-9. do0i:10.1016/j.jhep.2010.07.045
38. | Section 4.13 | The Committee was also concerned that | The probabilistic Sensitivity Analysis has been carried out as per the committee’s request with the
Page 39 the manufacturer did not report a following results: Probabilistic ICER: £29,551/QALY; probability of cost-effectiveness at WTP £30K,
probabilistic ICER that would take 42%. Please see Section 4 of Norgine Response to Committee’s Requests.
account of all the uncertainties in the
model parameters simultaneously.

Redacted
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Page | Section of Relevant Text Norgine Clarification
No ACD
Page | ACD Section In the original submission, a The model in the original submission always had
12- 3.14 Markov cohort model consisting | two phases held within its structure. An initial
13 of 3 states (remission, overt and | phase describing patients moving from an covert
dead) was developed to reflect | C; state to an Overt O; state and then
the clinical pathway of hepatic subsequently a second phase of patients that
encephalopathy. experience a second covert state C; and a
subsequent second Overt event. Norgine accept
that it was not well described in the first
submission. The secretariat indicated that there
should not be substantial structural change to the
model presented at the second stage of the
process. Norgine thus did not modify this two
phase structure in its second submission. The
company did change the data inputs and
mathematical extrapolations to better fit clinical
expert opinion and feedback from the appraisal
committee.
Section 3.19 The manufacturer used the Use of the word ‘rates’ is incorrect in this context.
Page 16 aggregated 6-month probability
rather than individual Rifaximin-a 550mg reduces the rate of
probabilities of 61.29% for hospitalisation due to HE compared to placebo.
rifaximin-o and 49.32% for This was demonstrated clearly as a secondary
placebo on the basis that the endpoint of the pivotal study RFHE3001. Fewer
rates of hepatic encephalopathy | patients in the rifaximin-a group (19/140) were
hospital admissions in the trial hospitalised than the placebo group (36/159) -
were not statistically hazard ratio of 0.50 (95% Cl, 0.29 to 0.87; P =
significantly different between 0.01).
the 2 arms.
Section 3.19 However, in the revised In line with the statement above, the probability
Page 16 analysis, the manufacturer of a patient who had experienced an episode of
applied the aggregated 6-month | being hospitalised was not statistically
probability of 52.88% to both significantly different between study arms (of
arms of the model. The 61.29% for rifaximin-aand 49.32% for placebo
manufacturer used the p=0.263). Hence the use of aggregated
aggregated 6-month probability | probability (52.88%).
rather than individual
probabilities of 61.29% for
rifaximin-o and 49.32% for
placebo on the basis that the
rates of hepatic encephalopathy
hospital admissions in the trial
were not statistically
significantly different between
the 2 arms.
Page | Section 3.21 No administration costs were | Comment — are these costs correct for the overt
18 included in the model because | state?

rifaximin-a and lactulose are
taken orally; therefore the
total costs of treatment per

All other comments are on pdf
Descriptive of:
e Covert health state cost: applicable equally to
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month were

for the placebo
group.

The manufacturer estimated a
total monthly cost of

the overt state (outpatient
visit plus hospital admission
for 5 days) for the rifaximin-a
and placebo groups
respectively.

both arms — £58.76 monthly (quarterly
Hepatology outpatient attendance)

e QOvert Health state cost: applicable equally to
both arms - £1040.77 ([5 days inpatient
hepatology admission x 52% risk
hospitalisation] + outpatient attendance.

e Drug cost: rifaximin - £289.95 monthly
(£281.80 rifaximin, £8.15 lactulose); standard
of care - £9.09 monthly (lactulose)

The original model had incorrectly specified the
Hepatology outpatient attendance tariff
(resulting in an underestimate).

Page | ACD Section However, the Committee noted | Mortality was reported in RFHE3001 but as the
27 4.2 that mortality was not reported | study was of only 6 months duration the data
because the data were not were not considered mature enough to inform
considered mature enough to the economic model.
assess mortality.
Page | Section 4.3 However, the improvements in | To clarify, these were tertiary endpoints (ESS and
28 (Summary of asterixis score and venous SF36) for which the trial was never powered.
Appraisal ammonia levels were not Also, patients who had an episode of BOHE exited
Committee’s statistically significant, and the | the trial (RFHE3001) as per the study protocol.
key difference in changes in CLDQ Therefore, patients for whom QoL data were
conclusions fatigue scores, SF-36 scores and | available at end of study were all in the covert
Page 40 - 45) Epworth Sleepiness scale scores | (minimal HE) state as they were at the beginning

between the rifaximin-a arm
and placebo arm was minimal

of the study. Consequently, it cannot be expected
(a priori) that statistically significant unadjusted
differences in QoL would be detectable between
baseline and last measurement.

It is important to note that, because of altered
mental and neuromotor status, it was not
possible for subjects to complete the CLDQ, SF-36
and other QoL assessments during an overt HE
breakthrough episode. Measurements would
have been made after recovery from the overt
episode. Therefore, as mental status was closer
to baseline levels at the time of end of treatment
assessments, QoL results may have been similar
to baseline levels for subjects who had
breakthrough overt HE episodes

The planned statistical analysis did not take into
account that patients at the end of the study
would be those who never experienced a BOHE
and was flawed in that respect.

Post hoc analysis of CLDQ data (Sanyal et al 2011)
showed significant improvement for rifaximin
over placebo in all domains of disease-specific
Qol and in 27 of 29 individual item responses.
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As we have previously stated, QoL is extremely
difficult to measure in these patients.
For the following reasons:
1. Cognitive impairment whereas patients
believe they are perfectly normal
2. Generic measures e.g. SF36
3. Time weighted averages are the most
useful way of capturing

Reference: Sanyal A, Younossi ZM, Bass NM, et
al. Randomised clinical trial: rifaximin improves
health-related quality of life in cirrhotic patients
with hepatic encephalopathy - a double-blind
placebo-controlled study. Alimentary
Pharmacology & Therapeutics 2011; 34: 853-61.







Norgine Clarification on Factual Inaccuracies in the ERG Critique of Norgine Addendum to the NICE
STA on Rifaximin-a 550mg

Page | Section of Relevant Text Norgine Clarification
No ERG Critique
Page | Literature 1) Updated Literature 1) Norgine can confirm that the updated searches
11 Searches searches supersede those previously submitted.
2) Targeted Mortality 2) A mortality search was not a requirement for
Search the submission. The targeted literature search
on mortality was undertaken as additional
evidence in August 2013 and was run from
1990 onwards. Due to time constraints a
decision was made to focus on Medline and
Embase; as these databases would normally
include the majority of literature available.
3) Adverse Event Search 3) Adverse events — As per Norgine’s response to
the ERG’s clarification questions in April 2013, a
separate search for adverse events was not
deemed necessary outside of the clinical, QOL
or cost-effectiveness systematic reviews as
data on adverse events were included in the
clinical trials reported in these searches.
Page | Model Subsequent HE episodes Norgine sought guidance on this from the NICE
12 & | Structure considered as a unique event | technical team who made it clear that a structural
23 (i.e. cardinality of events was change to the economic model would be
ignored in the analysis) thus unacceptable as additional evidence. Thus, a
modelled in a single health decision was made to remain true to the original
state. structure submitted and only make changes to the
input parameters to the model.
Page | ERG critique | Furthermore, it was not This paragraph infers a single mortality calculation
28 of the demonstrated in any manner was used not differentiating between O, & O,. This is
method (neither in the Addendum incorrect. Two separate mortality proportions were
applied in report nor in the excel model) | calculated. Please see:
the mortality | how the probability of death
section of in both overt states was e 4.3.4.2 Overt (O1) Mortality Calculation
the calculated. Presumably these e 4.3.4.4 Subsequent Overt (O,) Mortality
addendum - | Were obtained as a ratio of the
nd number of events (i.e. deaths)
Paragraph observed at the end of
RFHE3002 for patients in the
overt and the total number of
patients in the overt state
over the 2-year study period
Page | ERG critique | Overall mortality in the These values are incorrect and should read 52%
30 of the placebo and in the rifaximin alive rifaximin, 44% alive placebo (47.7% dead
method arm at year 5 show that rifaximin / 55.5% dead placebo). Please see
applied in approximately 55% of patients | Addendum section 4.3.6 — table 11.
the mortality | are dead in the rifaximin arm
section of while 45% remain alive in the
the placebo arm
addendum -

1°t Paragraph
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Rifaximin for maintaining remission from episodes of hepatic
encephalopathy [ID496]

Royal College of Nursing

Introduction

The Royal College of Nursing (RCN) was invited to review the Appraisal
Consultation Document (ACD) for Rifaximin for maintaining remission from

episodes of hepatic encephalopathy.

Nurses caring for people with hepatic encephalopathy reviewed the

documents on behalf of the RCN.

Appraisal Consultation Document — RCN Response

The Royal College of Nursing welcomes the opportunity to review this

document. The RCN'’s response to the questions on which comments were

requested is set out below:

i) Has the relevant evidence been taken into account?

The scope of the document addresses the “hard” evidence surrounding

research trials however it fails to capture other aspects.
Research based evidence regarding quality of life in people with hepatic

encephalopathy is difficult to ascertain as they suffer a wide variety of

cognitive issues and their ability to elucidate fluctuates according to a number
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of precipitating factors which was briefly mentioned. This has meant that we
do not have a robust evidence base, however we see in our clinical practice
that hepatic encephalopathy can have devastating effects on the individual

and carer/ family quality of life.

i) Are the summaries of clinical and cost effectiveness reasonable
interpretations of the evidence?
Treatment with lactulose has been predicated on preventing constipation and
reducing ammonia which can contribute to hepatic encephalopathy. As
described people find lactulose a difficult medicine to tolerate; it is a sweet,
sickly tasting liquid. It causes diarrhoea, faecal urgency and sometimes faecal
incontinence. From the individual's perspective this raises issues of dignity
and privacy plus the feeling of embarrassment and can hamper their quality of
life as they do not wish to be far from a toilet. Rifaximin on the other hand is a

tablet and appears to be well tolerated by those that are prescribed it.

The “cost” of caring for a person with hepatic encephalopathy cannot be
capture in monetary terms. These people and their families have to endure
day in, day out disruption to their lives on many levels. Individuals with hepatic
encephalopathy are unlikely to be able to work, which has financial
implications for them and their families. Many are unable to be left alone as it
is unsafe. This leads to carers/family members having to make sacrifices in
relation to their own employment, education, financial security and wellbeing.
Many become isolated and their relationship with their spouse (usually) is

altered from partner to carer.

Other costs that are unable to be quantified are the resource requirements
both in primary and secondary care to support these people. Many carers
report increased contact with GPs, district nurses and require ongoing
supportive care in the community. A precipitation of hepatic encephalopathy
necessitates admission to hospital; this normally requires an ambulance as
they are unable to be brought to hospital by relatives due to the level of their
hepatic encephalopathy. The cost of their inpatient stay (sometimes in an ITU

environment) plus time to recuperate and review the impact of their treatment
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prior to discharge all need to be considered. Specialist nurses within
secondary care can spend a large amount of time supporting both the
individual and their carers as well as liaising with local services. Again many
of these costs cannot be quantified but they are a drain on NHS resources
due to the increased interdependency that occurs with increasing hepatic

encephalopathy.

i) Are the provisional recommendations sound and a suitable basis
for guidance to the NHS?

Anecdotally we know that Rifaximin works, based on comments from our liver

nurse colleagues across England and between centre to centre. We are also

aware of this as we share care between tertiary and secondary hospitals for

many liver patients.

We consider that many of these patients will not benefit from a cost benefit
analysis of their UKELD/MELD scores and whether these are improved by the
use of Rifaximin. This is because group of patients tend to deteriorate from a
liver function perspective unless other treatments are instigated. We consider
that Rifaximin management clinically will help to improve quality of life for the
patients by reducing hepatic encephalopathy. This can have a positive effect
for the patients as they are more likely to improve with their nutrition, their
cognitive abilities and also have some opportunity to be able to organise their
affairs. The effect on their quality of life needs to be taken into consideration
as the effect of the disease can be debilitating and some liver patients may
have fractured relationships as a result and may wish to mend this. Also they
tend to be younger and may not have recognised up to this point that they
need to get their affairs in order. There is also a positive effect for the
family/carer as they feel benefit from caring for someone who has improved

cognitive function.

iv) Are there any aspects of the recommendations that need particular
consideration to ensure that NICE avoids unlawful discrimination
against any group of people on the grounds of race, gender,
disability, religion or belief, sexual orientation, age, gender
reassignment, pregnancy and maternity?
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We are not aware of any specific issue at this stage. We would ask that any
guidance issued should show that an equality impact analysis has been
considered and that the guidance demonstrates an understanding of issues

relating to all the protected characteristics where appropriate.

December 2013






Name Dr Debbie L Shawcross

Role NHS Professional

Other role

Location England

Conflict yes

Notes - I
Comments on individual sections of the ACD:

Section 1 Since the last appraisal committee meeting held in October
éﬁ:ﬁrﬁfa&‘r'yc‘)mmiﬁee's where | served as a Clinical Advisor, | have some additional

recommendations)

relevant data to submit for the committee to consider. These
are the results of a National Audit of Rifaximin use in 4 UK
centres [King's College London, Newcastle, Liverpool and
Portsmouth]. This audit included data on 170 patients with
hepatic encephalopathy (HE) who were retrospectively studied
1 year prior and up to 1 year following commencement of
rifaximin therapy. These "real world data" convincingly
demonstrate the efficacy and clinical utility of the drug as a
fundamental component of the armamentarium available to
clinicians treating patients with HE. A power point presentation
summarising the key data arising from this audit will be
forwarded to the NICE HQ for review. In essence however,
apart from showing a significant reduction in the severity of the
HE Conn Score (p<0.0001) and hospitalisation rate (p<0.0001)
following commencement of the drug, the drug also impacted
on the trajectory of disease progression in patients who survive
>90 days and show significant reductions in the Child Pugh
Turcotte, (p<0.0001) MELD (p=0.03) and UKELD scores
(p=0.02).

Section 2
(The technology)

The results of the National Audit referred to above show that
the drug was extremely well tolerated with only 4/170 patients
reporting side effects [diarrhoea which resolved after 7 days,
nausea , rigors and rash]. The rigors were likely related to
concomitant infection rather than the drug. None of the 170
patients developed Clostridium Difficile infection. What did
become apparent from the audit data was that only 30/170 were
still on the drug at the last follow up as there were a large
number of who dropped out within 3 months of follow up [31%
died and 35% were transplanted]. Indeed, there are insufficient
data at this time to perform robust 6 and 12 month analyses.
This calls into question putting too much weight on the validity
of reflecting upon a clinically plausible diminishing mortality
benefit with rifaximin over time, excluding mortality benefit in the
remission state and the use of a lifetime time horizon to capture
all costs and benefits associated with rifaximin although there is
no doubt that the greatest benefit of the drug may be obtained
in the first 3 months of treatment. Patients listed for
transplantation gain the most benefit from the drug.

Section 3
(The manufacturer’s
submission)

I think the clinical efficacy of rifaximin has never been called
into question by the hepatology community but it has been
harder to robustly demonstrate the HRQoL and mortality
benefits of the drug when considering RFHE3001 and 3002 trial
data. | am therefore unclear how requesting estimates of
utilities from SF-36 quality-of-life data collected from the

RFHE3001 trial and mapped directly to the EQ-5D, using all

[Insert footer here]
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observations in each relevant health state and adjusted for
baseline utility will provide any further clarity here. What the
national audit does robustly demonstrate is that the reduction in
hospital admissions from a mean(SD) of 2.7(3.2) pre-rifaximin
to 1(1.8) post; p<0.0001 will have huge cost savings for the
NHS. Furthermore, the improvement in Child Pugh, MELD and
UKELD in those surviving >90 days will favourably impact on
the mortality benefit of the drug way in excess of 10%
considering the 2 year survival rate of someone with Child Pugh
C disease is 35% compared to B (57%) and A (85%).

Section 4
( Consideration of the
evidence)

In addition to my comments above, | think that 2 other key
points need to be considered when reaching a FAD. Firstly, with
regard to "Equalities considerations and social value
judgements”, any patient with hepatic encephalopathy (HE) is in
my opinion a vulnerable adult. Indeed, patients enrolled into HE
trials are considered to lack the capacity to consent and require
special dispensation from ethics committees and a nominee to
facilitate important clinical decisions. Therefore, denying these
patients access to this drug may be adversely impacting on a
vulnerable cohort of society who does not have the capacity or
access to patient advocate groups to argue on their behalf.
Secondly, the burden on carers needs to be considered in any
consultation decision. Many of these patients? next of kin have
to look after them 24 hours a day and are consequently unable
to work or contribute financially otherwise to society. Most
patients with cirrhosis and HE are unable to self-care or be
employed and are reliant on state benefits compared to those
with cirrhosis without HE.

Section 5 No further comment
( Implementation)

Section 6 No further comment
(Proposed

recommendations for
further research)

Section 7
( Related NICE guidance)

Bearing in mind that further clinical trials are being performed,
this date is possibly too remote and | would favour review in
2016.

Section 8
(Proposed date of review
of guidance)

Date

12/16/2013 1:57:00 PM

[Insert footer here]
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Comments on the ACD Received from the Public through the NICE

Website
Name
Role NHS Professional
Other role academic hepatologist Professorj N
Location England
Conflict yes
Notes | have written an article on Hepatic encephalopathy sponsored

by the company but as yet not accepted for publication

Comments on individual sections of the ACD:

Section 1 independent of quality of life benefits reducing hospital

(APIP"?isal Committee’s admissions is in itself a surrogate marker of improved quality of
Fecommandations) life A in addition the quality of life of carers needs addressing
Section 2 My use of both the 200mg formulation and 550mg formulation

(The technology)

has resulted in no side effects approx 40 patients to date A very
well tolerated

Section 3
(The manufacturer’s
submission)

The number of transplants is correct.lt is rare to transplant for
recurrent episodic encephalopathy per se unless liver
dysfunction severe.lt should be understood that
encephalopathy is not part of either MELD or UKELD which
provide minimum listinf scores for transplantation.Thus patients
are cannot be listed and will have low priority if recurrent
encephalopathy is their problem A and liver function reasonably
maintained

Section 4
( Consideration of the
evidence)

seems reasonable and accurate

Section 5 ok

( Implementation)

Section 6 none
(Proposed

recommendations for
further research)

Section 7
( Related NICE guidance)

this date is far too long into the future It should be as soon as
company can deliver the added information requested.The drug
works well in clinical practice on top of lactulose .For some
patients with recurrent admissions it has transformed their daily
life and that of their families.

Section 8
(Proposed date of review
of guidance)

There is not one gastroenterologist nor hepatologist A shame
on yo all surely you need one here!!l

Date 12/18/2013 3:17:00 PM

Name |

Role NHS Professional

Other role

Location England

Conflict no

Notes Hepatic Encephalopathy is an area where there have been few

advances in the last 20 years since Sheila Sherlock made her
first observations. The emergence of fatty liver disease as an






important and common cause for cirrhosis has increased the
number of patients presenting with intractable encephalopathy
as a complication of portal hypertension. This is a common
presentation of advanced fatty liver disease. A large number of
these patients have comorbidity that makes them unsuitable for
definitive therapy such as transplantation and therapeutic
options such as Rifaximin provide symptomatic control and
have very clearly reduced hospitalisation rates. The alternative
is too desperate to consider, and the impact on patients,
families and carers is enormous. Many patient's (and their
family's) lives are ruined by intractable encephalopathy.

The increased use of TIPS shunts for refractory variceal
bleeding has created another cohort of (often young) patients
who are often severely disabled with chronic encephalopathy.
Many of these patients are inelligible for transplantation due to
ongoing addiction issues with alcohol etc. Their use of hospital
resource as clinicians battle to control the encephalopathy is
enormous. Just this morning i have been emailed about a
patient in Wales who has encephalopathy from a TIPSS put in
to control variceal haemorrhage, but is unsuitable for a
transplant. The patient has been semi-comatose and in hospital
for 2-3 weeks already and has now lost all ability to manage for
themselves independently. The cost of a Rifaximin prescription
here is small compared to A paying a lifetime of nursing home
costs to care for a 48 year old man who can no longer toilet
himself.

Alternatives to Rifaximin are lacking a strong evidence base
and more difficult to use, with a worse side effect profile than
this drug. In addition this antibiotic has robust trial data
published in a premier medical journal that supports its efficacy
and suggests that regular prescription will reduce
hospitalisation.

In the UK hospitalisation with complications of liver disease
yields some of the longest inpatient stays of all indications for
admission, so avoidance of admission and community
treatment is all important.

| would ask that the NICE committeee takes this into account in
making thier judgement. Liver disease is now the 5th most
common cause of death in the UK and the 3rd most common
cause of death under the age of 65ys. Rates of liver cirrhosis
and mortality are rising and the morbidity and associated costs
of treatment are enormous. Rifaximin is one tool that might help
reduce the disabiity associated with chronic encephalopathy
and prevent sequelae of chronic brain injury. There really A is
no realistic alternative to this drug at present.

Comments on individual sections of the ACD:

Section 4
( Consideration of the
evidence)

Most experts in the field would agree that notwithstanding the
usual nit-picking, the Bass study provides a much more robust
platform for decision making than a NICE committee usually
has to consider (As perceived by someone who already has
had experience of a NICE appraisal!)






Section 8
(Proposed date of review
of guidance)

Ther eis not one member of the specialist team with any real
world experience of manging liver disease, the complications of
liver disease, or encephalopathy. Although you have taken
expert evidence | suspect there is a real lack of practical
knowledge, and | suspect this has impaired your decision
making. Context is vital here.

Date 12/18/2013 1:41:00 PM
Name ]
Role NHS Professional
Other role

Location England

Conflict no

Notes

Comments on individual sections of the ACD:

Section 1
(Appraisal Committee's
preliminary
recommendations)

Very poor decision

Section 2
(The technology)

OK

Section 3
(The manufacturer’s
submission)

ok

Section 4
( Consideration of the
evidence)

Poor decision based on benefits to patients and less load on in-
patient burden and even abroggating the nered for
transplantation

Section 5 agree
( Implementation)

Section 6 n/a
(Proposed

recommendations for
further research)

Section 8
(Proposed date of review
of guidance)

MOre Hepatologist required in my opinion

Date 12/18/2013 1:41:00 PM

Name

Role NHS Professional

Other role Clinical Lead for Hepatology, Portsmouth Hospitals NHS Trust
Location England

Conflict no

Notes | received payment for attending an advisory board for Norgine.
Comments on individual sections of the ACD:

Section 1 Rifaximin has clearly been shown to be effective reducing
éﬁgl?rfi‘:]s:r'yCOmmiﬁee'S relapse of hepatic encephalopathy (HE). Hopefully, the QoL

recommendations)

analysis will be forthcoming but those of us using the drug in
clinical practice have seen considerable gains in QoL for
patients and their carers.

The scenario analysis of diminishing mortality benefit presented
by NICE looked over-simplistic and the optimistic survival data






did not accurately reflect prognosis of decompensated cirrhosis
as reported in several large hepatology studies.

Section 2 The technology summary seems accurate, although the listed

(The technology) "common" adverse reactions are difficult to attribute to rifaximin
and are certainly not common in clinical practice. Several of the
adverse effects listed are more likely manifestations of chronic
liver disease or concommitant lactulose use.

Section 3 | would support the manufacturer's contention that the

(The manufacturer’s comparison should be with lactulose rather tha neomycin.

submission) L .
Neomycin is very rarely used due to concerns about absorption
and side effects particularly nephrotoxicity.
Lactulose itself has considerable adverse effects and diminshes
quality of life through the incidence of diarrhoea, flatulence and
abdominal discomfort.

Section 4 Rifaximin has been widely used throughout Europe for many

( Consideration of the
evidence)

years and several of us in the UK have built up clinical
experience using the agent. Since 2010, | have treated around
50 patients with chronic HE in Portsmouth and have found that
the agent does reduce hospitalisation.

We recently submitted an abstract to the European Association
for the Study of the Liver (EASL) annual meeting documenting
our experience. We included all patients commenced on
rifaximin between May 2010and November 2012.Data were
analysed for 6 months prior to rifaximin and at 3, 6 and 12
months later. There were 42 patients, 62% male, mean age 59.
A Mean baseline scores were Child's-Pugh 9.4 (SD 2.1), MELD
15.0 (SD 7.9), UKELD 51.2 (SD 5.1). Survival at 3, 6 and 12
months was 78%, 67% and 62%. There was significant
reduction in Child's-Pugh at 3 and 6 months (p< 0.01) but not
12 months and no change in MELD or UKELD. Comparing 6
months pre/post rifaximin, hospitalisation days fell from 233 to
143, a mean of 5.6 per patient, representing 71,829 tariff costs.
Admission episodes fell from 25 to 11.

Section 5 N/A
( Implementation)

Section 6 N/A
(Proposed

recommendations for
further research)

Section 7 This date seems too far ahead and, given the lack of
(Related NICE guidance) | glternatives to rifaximin, an earlier review would be welcomed.
Section 8 Surprising lack of liver disease experts on the panel.

(Proposed date of review
of guidance)

Date

12/18/2013 8:24:00 AM






Name

Role NHS Professional
Other role

Location Scotland

Conflict no

Notes

Comments on individual sections of the ACD:

Section 1 In our centres experience Rifaximin reduced the number of
('?gllﬁm:f:' Committee's hospital admissions, backed up by our audit data, and
Pecommandations) anecdotally has a quality of life benefit to our patients.
Section 2 We have found that Rifaximin is very well tolerated, and
(The technology) perhaps compliance is improved and has in part a role to play in
its efficacy (compare with the side effects of lactulose)
Section 3 We audited our cohort of patients on Rifaximin and found that it
(The manufacturer’s reduced the number of hospital admissions and therefore
submission) . . . . . . .
inpatient costs/complications following the introduction of
Rifaximin in our patients.
Section 4 Aim:

( Consideration of the
evidence)

To evaluate the clinical benefit of using Rifaximin in end stage
liver disease patients with hepatic encephalopathy as an
adjunct to currently used modalities. A

Methods:

Rifaximin use was audited in a single university hospital. An
electronic database of patients who were receiving long-term
treatment for hepatic encephalopathy was obtained. Records
were reviewed manually. A Outcomes were total number of
admissions with and without treatment and total length of stay
per admission. A

Data was divided into patient months prior and after
commencement of Rifaximin. Outcomes were compared and
analysed for statistical significance using Mann-Whitney U Test.

Results:

16 patients were selected. Mean age was 61 (range 42 to 73)
years. Four had previously undergone TIPSS procedures.
Hepatic encephalopathy was secondary to alcoholic liver
disease (n=7), Non-Alcoholic Steatohepatitis (n=6), Hepatitis C
(n=1), Autoimmune Hepatitis (n=1) and iatrogenic post splenic
artery rupture repair A (n=1).

Patients had a combined 233 months on Rifaximin and 203
months off. The total number of admissions decreased from 2.2
per patient (range 0-11) prior to and 1 (range 0-8) after starting
rifaximin (p <0.05), average length of stay was 7.6 nights (1-58)
and 4.9 respectively (1-26) (p <0.05). This equates to 1.35
nights per month and 0.29 nights per month respectively for
each patient prior to and following commencement of treatment.

Date

12/17/2013 10:47:00 PM






Name

Role NHS Professional

Other role

Location England

Conflict yes

Notes on norgine advisory bpard

Comments on individual sections of the ACD:

Section 1 Scotland has already taken on board a commitment to use
éﬁgﬁrﬁfa&‘r'yc‘)mmiﬁee's rifaximin for the treatment of hepatic encephalopathy - Whilst

recommendations)

there may not be an existing robust evidence base in clinical
practice patients respond well to this therapy.Hepatic
encephalopathy can have devastating effects for both patient
and carers with frightening, often variable symptoms of disease
and significantly overall reduced quality of life. This is costly to
the NHS, not only in terms of hospital admissions but also in
home visits by professionals such as GPs, practice nurses and
paramedics.

Section 2 Rifaximin is a well tolerated drug and out of 18 patients in

(The technology) Cornwall studies only one patient complained of mild abdominal
pain and others experienced no side-effects. From a clinical
perspective rifaximin clearly improves patient and carers quality
of life and reduces hospital admissions.

Section 3 It is difficult to quantify the cost of living day in and out with a

(The manufacturer's disease such as HE- not only the acute service but also primary

submission) . . . . . .
care services. Competing therapies include lactulose which is
generally not well tolerated in high dosages and can bring on a
myriad of problems and restrictions to lifestyle. Neomycin can
be particularly nephrotoxic and it is vitally important to protect
the liver patient also from a renal perspective.

Section 5 At present this drug is being used in clinical practice.

( Implementation)

Date 12/17/2013 8:51:00 PM

Name I

Role NHS Professional

Other role

Location England

Conflict no

Notes

Comments on individual sections of the ACD:

Section 1 The department of gastroenterology at _ has been

éﬁgm;saarlyCommittee's using Rifaximin for just over a year now reflecting the Bass et al

recommendations)

paper (N Engl J Med. 2010;362(12):1071)showing a reduction
in hospitalisation with encephalopathy. We have found it
effective and operate a database that reviews the efficacy on
every patient. Even when efficacious our policy has been to
withdraw it at 6 months and reassess. Our data has been very
positive and was submitted as an abstract to the DDW 2014.
We would be keen to see NICE approve rifaximin for the
prevention of hepatic encephalopathy and would be more than
happy to share our data.






Section 2
(The technology)

No comments

Section 3 No comments

(The manufacturer’s

submission)

Date 12/17/2013 7:57:00 PM

Name

Role NHS Professional

Other role

Location England

Conflict yes

Notes | have been a member of the Norgine advisory board since

2012

Comments on individual sections of the ACD:

Section 4
( Consideration of the
evidence)

As c clinical nurse specialist in hepatology | have worked with
patients with ESLD for the last 30 years (previously as a ward
sister on a liver unit) Hepatic Encephalopathy (HE) is one of the
most challenging complications of end stage liver disease. It is
often under diagnosied because it can be difficult to detect in a
clinic visit when it is minimal and patients and their families are
often impacted by it in terms of personality changes, loss of
memory, difficulty in concentrating on simple tasks which may
lead to loss of their occupation. When it becomes more overt
then their families may have to become their carers and this
can cause serious fiancial difficulties. A common comment from
a carer is " this is not the man/woman | married" due to their
personality changes people can become agressive and difficult
to manage refusing to take medications or to eat. All of which
add to their decline. In patients who have failed lactulose
therapy with repeated admissions and may have complex
admissions as they can be difficult to manage in a ward where
they are not compliant with treatment as well as being
agressive and at risk of hurting themselves by trying to get out
of bed and leave the ward. In some cases they may need to be
intubated and ventilated in Intensive Care in order to deliver
care and for their own safety. Rifaximin reduces admissions,
improves the patients quality of life and those of their family and
carers as well, enabling them to be compliant with their nutrition
and other medications to treat their liver disease. There has
been no other treatment that has been this exceptional in the
maintenance treatment of HE. It has slowed down patients
progression of their disease and it would be a back ward step in
the care of thses patients if NICE didnt approve this medication
for this indication.

Chronic liver disease can be a very slowly progressive iliness
with many complications alongside HE such as variceal
bleeding, spontaneous bacterial pertionitis, malnutrtion which
may require repeated admissions and outpatient clinic visits
and rifaximin is clearly able to reduce HE admissions while
improving quality of life.

Date

12/17/2013 10:49:00 AM






Name ]

Role NHS Professional

Other role

Location England

Conflict no

Notes

Comments on individual sections of the ACD:

Section 1 In clinical practice this is an invaluable drug to keep patients out
éﬁgﬂf}f:r'yCOmmiﬂee's of hospital, and in the case of post TIPS encephalopahty

recommendations)

prevent closure of the shunt (and hence life-threatening Gl
bleed). | am using it currently in 3 patients who would otherwise
require transplantation for encephalopathy. Quality of life
improvements on this drug are profound and should not be
underestimated by the appraisal committee.

Section 4
( Consideration of the
evidence)

Venous ammonia levels, asterix & fatigue scores, SF-36 scores
and Epworth Sleepiness scores are not valid end-points in
determining the severity of encephalopathy. As we have no
better hard end-points re-admission rates should be taken as
gold-standard evidence.

Date 12/13/2013 8:54:00 AM

Name

Role NHS Professional

Other role

Location England

Conflict no

Notes | have been a member of an advisory board for the

manufacturer

Comments on individual sections of the ACD:

Section 1
(Appraisal Committee's
preliminary
recommendations)

There is no validated QoL measure for hepatic encephalopathy
but there is obvious major clinical benefit seen in patients using
the drug. | have no dubt it works and provides a major
improvement on QoL for pateints with encepahlopathy.

Section 2 no comments

(The technology)

Section 3 This in my view is overly complex and misses teh point. Do

(The manufacturer's clinicians see patients treated with this drug who's quality of life

submission) is revolutionised? Yes. If patients take it do they avoid
hospitalisation-yes. The magnitude of benefit may be debated
but it is a major change in apositiev direction for patients and
should be supported.

Section 4 see previous comments. This drug works and there is nothing

( Consideration of the
evidence)

else. It will be cost saving even taking the worst case.

Section 5 no comments
( Implementation)
Section 6 no comments

(Proposed
recommendations for
further research)






Section 7
( Related NICE guidance)

no comments

Section 8
(Proposed date of review
of guidance)

no comments

Date 12/12/2013 11:01:00 AM

Name

Role NHS Professional

Other role

Location England

Conflict no

Notes I have had several patients with crippling, resistant chronic

encephalopathy whose lives, and those of their families have
been transformed for the better by using rifaximin. A It is a very
useful drug for encephalopathy. A My main concern is that its
value may be eroded by its more trivial use for travellers'
diarrhoea, which may lead to widespread resistance of bacteria.

Comments on individual sections of the ACD:

Section 1 In practical hepatology, it is a very useful drug, and transforms

(Appraisal Committee's the lives of patients and their relatives/carers.

preliminary

recommendations)

Section 2 It is well tolerated in my experience.

(The technology)

Section 3 The manufacturer's evicence largely reflects experience with

(Tge manufacturer’s the drug in clinical practice. A We only use it when there has

submission) been overt clinical encephalopathy which is non-responsive to
lactulose.

Section 4 Chronic hepatic encephalopathy is demoralising and very

( Consideration of the
evidence)

expensive in use of NHS resources, as well as the time of
carers. A Rifaximin is the first breakthrough in this area for
years, and may provide a useful bridge to other treatments such
as transplant. With a hugely rising trend of liver disease in the
UK, we badly need this drug to be available.

Date 12/12/2013 8:29:00 AM

Name

Role NHS Professional

Other role

Location England

Conflict no

Notes

Comments on individual sections of the ACD:

Section 1 It is going to take a long time to get this data. Many hepatologist
éﬁgl?rfi‘:]s:r'yCOmmiﬁee'S have been using Rifaximim and have information on utility such

recommendations)

as reductions in inpatients stays and admissions and need for
community services, but unlikely to have formal quality of life
assessment. This evidence should be assessed by appraisal
committee.

Section 2

I have found Rifaximim very well tolerated in amjority of patients






(The technology)

with very few side effects.

Section 3 The trial data is not exhaustive and company has tried to

(The manufacturer's extract as much evidence of benefit that it can from studies. No

submission) data on high MELD patients who may gain significant benefit
from rifaximim

Section 4 well considered

( Consideration of the
evidence)

Section 5 OK
( Implementation)

Section 6 N/A
(Proposed

recommendations for
further research)

Section 7
( Related NICE guidance)

Rifaximim has already been used in clinical practise with real
life benefits to improve patients quality of life, frequency of
admissions, dependency. The delay to review will have
significant impact on patients who are and may be in next
deriving benefit. Also as increasing prevalence of chronic liver
disease due to alcohol and obesity the loss of Riaximim from
therapeutic options will increase burden on secondary care with
prolonged admissions with encephalopathy. An earlier review
would be important

Section 8
(Proposed date of review
of guidance)

Needs more hepatology clinician imput

Date 12/10/2013 4:54:00 PM
Name ]

Role NHS Professional
Other role

Location England

Conflict no

Notes

Comments on individual sections of the ACD:

Section 1
(Appraisal Committee's
preliminary
recommendations)

As a Gastroenterology Consultant, who routinely treats patients
with encephalopathy, | am dissapointed that NICE are 'minded’
not to approve Rifaximin. A This is a very dififcult condition, with
limited treatment options and a considerbale health impact. A
To prevent Rifaximin use would negatively impact on our ability
to treat patients, as for many there are no real alternatives.

Date

12/10/2013 12:56:00 PM

Name

Role

Other role

Location

Conflict

Notes

Comments on individual sections of the ACD:

Section 1

| HE results in significant poor quality of life, attendance in OP,






(Appraisal Committee's
preliminary
recommendations)

extended length of stay in hospital and frequent admission to
hospital. It is an indication for liver transplantation. Therapies
are dietary and lactulose, both significantly limited in efficacy
and tolerability. lactulose in particular has poor data for its
efficacy in HE and is associated with poor compliance due to
sickly taste and associated increased frequency of bowel
motions which is difficult to maintain in the long term. Using liver
transplantation to treat HE is not cost effective and as organ
availability continues to remain static alternative therapies need
to be considered. Rifaximin appears to be a major step forward.
It seems severe to consider a need to change QALY data
scores. It is our experience and audit experience from Bristol
and several centres in the UK that length of stay and need for
admission is significantly reduced by the use of this drug. |
would urge NICE not to dismiss this important medication and if
costs are a concern recommend review of efficacy after one
month of the medication being prescribed and if there is no
clinical or objective improvement then it should be discontinued.

Date







Norgine Response to NICE Technology Appraisal Committee’s
Request for Further Analysis on Rifaximin-a 550mg; along with the
corresponding revised data - Redacted

Executive Summary

Norgine Pharmaceuticals has undertaken the data analyses requested by the NICE Appraisal
Committee at the meeting held on October the 29" 2013 and subsequent second Appraisal
Consultation Document issued in November 2013. The Technology Appraisal Committee (‘the
Committee’) requested the following analysis to be undertaken:

e Estimates of utilities from SF-36 quality-of-life data collected from the RFHE3001 trial and
mapped directly to the EQ-5D, using all observations in each relevant health state and
adjusted for baseline utility,

e Results of scenario analyses reflecting a clinically plausible diminishing mortality benefit with
rifaximin-a over time and excluding mortality benefit in the remission state,

e Use of a lifetime time horizon to capture all costs and benefits associated with rifaximin-a
and lactulose, and

e Results of a full probabilistic sensitivity analysis for the revised analyses, including the
incremental cost-effectiveness ratios.

Based on these requests the company has re-examined the quality of life data recorded in the
clinical study report of the RFHE3001 trial. Two measurements of patient quality of life were
recorded in this study. Patients were required to complete the chronic liver disease questionnaire
(CLDQ) as part of the study protocol. A validated Russian translation version of the CLDQ was not
available and therefore this was only recorded in the sub group of patients from North America (USA
& Canada). In addition, the SF-36 generic quality of life questionnaire was an optional measurement
for patients in this study, so was not recorded in all patients, but was available to the Russian cohort
of patients in the trial. Using the SF-36 patient data from the study, an SF-12 subset was then used
to produce EQ-5D Utility values for application in the model. The data have been presented in both
their unadjusted and adjusted form to help understand the nature of the data and the effect of
baseline adjustment.

Norgine believe that due to the previously outlined difficulties in recording quality of life in mildly
cognitively impaired liver cirrhosis patients that the most appropriate derived utility is that from the
disease specific quality of life measure CLDQ. The confidence intervals across all the recording of the
SF-36 values compared to those of the CLDQ in the study as outlined in the CSR clearly demonstrate
this.

When the methodology requested by the Committee is applied to deriving utility difference for the
patients in the study, a result of +0.032 utility gain from use of rifaximin-a vs. placebo in patients
receiving a standard of care (91% of patients in both arms were on lactulose) is obtained.

Norgine believe that the more appropriate model inputs are still derived from CLDQ derived utility
which resulted in a 0.106 utility gain for patients treated with rifaximin-a vs. placebo in patients
receiving a standard of care.

As part of the requested analysis the Committee has required Norgine to produce a lifetime horizon
for the economic modelling. Norgine’s interpretation of a lifetime horizon is the point at which the
last patient in the model dies; in this case 42 years.

Redacted





Using the Norgine’s basecase assumptions for utility derived from CLDQ at 0.106 Util benefit, and
the mortality assumptions based on the RFHE3002 study; the lifetime deterministic ICER is £17,834
per QALY.

Using an assumed incremental utility for rifaximin-a treatment of 0.032 (derived from SF-36 direct
adjusted utilities) and the RFHE3002 mortality assumptions; the lifetime deterministic ICER is
£29,076 per QALY.

It can be seen from these further analyses that rifaximin-a 550mg is cost effective in either scenario
of derived utility.

Norgine has also undertaken a series of scenarios, at the request of the Committee, removing
aspects of the mortality assumptions taken in the modelling. The company believe it is important to
consider clinical plausibility when examining these sensitivity analyses. A mortality differential does
exist in the model which is derived from two simple principles.

Less time spent at risk from mortality of an HE overt event, as there are simply less
events in the rifaximin-o arm.

Fewer patients moving to the second part of the model where a higher mortality risk
has been applied as mortality is assumed to be higher after an overt event has
occurred.

The company believe these are reasonable clinically plausible assumptions supported by the data.
No inherent mortality rate difference is justifiably assumed for rifaximin-a 550mg.

Finally, Norgine have completed both a one-way and a probabilistic sensitivity analysis for the
economic model. The results of these analysis together with earlier submitted evidence demonstrate
that rifaximin-a 550mg is cost effective in reducing the recurrence of overt episodes of hepatic
encephalopathy.

Norgine would again like to highlight the Orr et al publication! from the Freeman Hospital,
Newcastle-upon-Tyne and the supporting data from Bristol?> and Ninewells® hospitals which has
shown consistent reduction in hospitalisations and length of stay through use of rifaximin-a.

Norgine has also completed both a one-way and a probabilistic sensitivity analysis for the economic
model. The results of these analysis together with earlier submitted evidence demonstrate that
rifaximin-a 550mg is cost effective in reducing the recurrence of overt episodes of hepatic
encephalopathy.

Conclusion

The cost effectiveness of rifaximin-a 550mg BD for reduction of recurrence of episodes of overt
hepatic encephalopathy has been calculated as the following ICERs, £20,829 (5 years), £19,258 (10
years) and £17,834 (Lifetime — 42 years) in Norgine’s basecase CLDQ derived utility and mortality
assumptions.

Rifaximin-a 550mg represents a cost effective and potential cost saving option for patients with a
high unmet need in a disease area with few therapeutic options.

Redacted
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Introduction

The response document is structured to respond to the specific requests of the Committee detailed
in section 1.2 of the second Appraisal Consultation Document pertaining to the use of Rifaximin-a
550mg for the reduction in recurrence of episodes of overt hepatic encephalopathy in patients 218
years of age.

Specifically, the Committee requested the following additional analyses from Norgine, to be
submitted by the end of the ACD consultation:

e estimates of utilities from SF-36 quality-of-life data collected from the RFHE3001 trial and
mapped directly to the EQ-5D, using all observations in each relevant health state and
adjusted for baseline utility,

e results of scenario analyses reflecting a clinically plausible diminishing mortality benefit with
rifaximin-a over time and excluding mortality benefit in the remission state,

e use of a lifetime time horizon to capture all costs and benefits associated with rifaximin-a
and lactulose, and

e results of a full probabilistic sensitivity analysis for the revised analyses, including the
incremental cost-effectiveness ratios.

Redacted





1 Estimates of utilities from SF-36 data mapped directly to the EQ-5D index

1.1 Background

Norgine’s 5 year base case scenario was detailed in the addendum to the original submission, and
used utility values derived from a mapping procedure that first converted SF-36 data into an
estimated EQ-5D index value, then secondly related EQ-5D values back to post hoc analysis of
disease-specific QoL, as measured by the Chronic Liver Disease Questionnaire (CLDQ). The motive for
this procedure was that there was a published peer-reviewed study from this specific RCT* that
demonstrated incremental improvement in not only the CLDQ overall score, but also CLDQ domains,
and most CLDQ items following treatment with rifaximin vs. standard care. Thus a decision was
made to utilise these published data. Exploratory and confirmatory analysis demonstrated
convincingly that there was a direct association between the CLDQ and estimated EQ-5D index
(Figure 1). In conjunction with observed CLDQ values at baseline, the least-squares mean
incremental CLDQ for rifaximin-a in the covert / minimal HE state (‘remission’), and observed CLDQ
values in the overt state, the mapping procedure was used to estimate corresponding health state

utility values.

This approach was Norgine’s preferred method because of the problems with using SF-36 derived
EQ-5D index values. As previously described, we believe that due to the wide confidence intervals of
SF-36 in the RFHE3001 study®, compared recorded CLDQ, it is correct to use the assumed 0.106
utility benefit for use of rifaximin-a 550mg as our base case scenario, with supporting evidence from
alternative scenarios.
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o
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Figure 1. Observed vs. expected EQ-5D values using a model that used the CDLQ

It is important to note that the subjects in the RFHE3001 clinical trial were withdrawn from the trial
when they experienced an event. This has had an effect on interpretation of the raw unadjusted
quality of life scores described in the CSR. Furthermore, by definition subjects experiencing hepatic
encephalopathy were then unlikely to be able to respond adequately to a survey, the company
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believe that in this situation it was more appropriate to derive utility from the disease specific
measure. Finally, the 30-day recall period for the SF-36 questions could quite possibly be
contaminated by subclinical deterioration in those that went on to have an episode of breakthrough
HE.

1.2 Methodology
1.2.1 Unadjusted utilities

EQ-5D index utility scores have been calculated from the SF-12 subset of observed SF-36 Qol
responses collected during the RFHE3001 study using the response mapping method developed by
Grey at al®. As the response mapping does not account for missing data, multiple imputation (SPSS
20, IBM Corp, Chicago’) was used to impute missing responses to the SF-12.

For a small number of observations, the date of SF-36 data recording suggested these had been
collected after the date of breakthrough overt HE and were labelled accordingly and analysed
separately from the majority of observations which had been recorded whilst the patients were in
the covert / minimal HE state (‘remission’). Additionally, analysis of Visit 15 which could include
either Month 6 or End-of-Study (EoS) observations, excluded observations which had been made
before the scheduled Month 6 window (168 days * 2 days).

Student’s t-test was used to make independent samples comparisons of utility between treatment
arms at each of the scheduled study observations in the covert / minimal HE state (‘remission’).

1.2.2 Baseline adjusted analysis

Change in EQ-5D from baseline was calculated for each discrete time point. Patients with missing
baseline values were excluded from the analysis. Only those EQ-5D values recorded during the
covert / minimal HE state (‘remission’), that is prior to any breakthrough HE episode, were included.
Missing values were imputed using linear interpolation between the two nearest neighbouring
observed values. Graphical analysis was conducted in Microsoft Excel.

1.3 Results
1.3.1 Unadjusted utilities

At baseline, EQ-5D utility was calculable for 139 placebo patients and 125 rifaximin-a patients. Over
the course of the trial, recorded observations in the covert / minimal HE state (‘remission’) fell
steadily until Month 6 when 58 placebo patients (42%) had observable data compared with 78
patients (62%) of the rifaximin-a arm. This is in line with the primary efficacy results.
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Figure 2. Unadjusted EQ-5D utilities from RFHE3001 (all observations)

Figure 3. Unadjusted EQ-5D utilities from RFHE3001 (all observations in the covert state)

Figure 2 shows the pattern of unadjusted utilities for all observations. The effect of removing end-of-
study observations (those made in the overt state; Figure 3) reveals that during the course of the
study, EQ-5D utility in the covert / minimal HE state (‘remission’) appeared to rise from baseline in
the first month for both arms before remaining stable for the remainder. There were no statistically
significant differences in the unadjusted utilities between rifaximin-a and placebo at any time point.
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Observations made at the EoS for those patients in the overt state were significantly lower than
equivalent EoS observations for patients that remained in the covert state (mean difference 0.168,
SEM 0.039; Error! Reference source not found.). Subgroup analysis of those who remained in the
covert state and subjects who had a breakthrough HE episodes shows that the baseline values for
subjects experiencing a BOHE episode was significantly lower than those who remained in the covert
state (0.520 vs. 0.596, p=0.013; Error! Reference source not found.). For those in which a paired
samples comparison was possible the differential in baseline values was somewhat larger at 0.502
vs. 0.616 respectively (Error! Reference source not found. & Error! Reference source not found.).
For subjects who remained in the covert state there was negligible difference between baseline and
EoS utility (p=0.647; Error! Reference source not found.), however for subjects experiencing an HE
episode there was a deterioration in utility of -0.063 (SEM 0.033, p=0.061) from baseline to EoS.

Table 1. Utilities at EoS in the covert and overt states.

Group Statistics

Std. Error
BRKHE N Mean Std. Deviation Mean
Month 6 /E0SEQ-5D  NO 150 63089 234848 019175
YES 59 46312 257722 033553

Independent Samples Test

Levene's Test for Equality of
Variances t-test for Equality of Means
95% Confidence Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) Difference Difference Lower Upper

Month 6/ EoS EQ-5D  Equal variances 2.385 124 4.521 207 .000 167768 .037109 .094609 240927

assumed

Equal variances not 4.341 98.004 .000 167768 .038645 .091078 244458

assumed

Table 2. Comparison of baseline utility for subjects who did vs. those that did not have an episode of breakthrough HE.

Group Statistics
Std. Error
BRKHE N Mean Std. Deviation Mean
Baseline EQ-5D NO 168 59593 232598 017945
YES 96 52026 243064 024808

Independent Samples Test

Levene's Test for Equality of
Variances t-test for Equality of Means
95% Confidence Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) Difference Difference Lower Upper

Baseline EQ-5D  Equal variances 640 424 2.501 262 013 075668 .030251 .016101 135235

assumed

Equal variances not 2471 190.727 .014 075668 .030618 015275 136061

assumed

Table 3. Paired samples comparison of baseline & Month 6 / EoS utility for subjects who remained in covert state.

Paired Samples Statistics

Std. Error
Mean N Std. Deviation Mean
Pair1  Baseline EQ-5D 61592 139 223112 018924
Month 6 / EoS EQ-5D 62365 139 .239076 .020278
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Paired Samples Test

Paired Differences

95% Confidence Interval of the

Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair1  Baseline EQ-5D - Month -007734 198845 .016866 -.041083 025615 -459 138 a7
6/EoS EQ-5D

Table 4. Paired samples comparison of baseline & EoS utility for subjects who had a breakthrough HE episode

Paired Samples Statistics

Std. Error
Mean N Std. Deviation Mean
Pair1  Baseline EQ-5D 50204 54 235016 .031982
Month 6 / EoS EQ-5D 43889 54 254338 .034611

Paired Samples Test

Paired Differences

95% Confidence Interval of the

Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair1  Baseline EQ-5D - Month .063148 242358 .032981 -.003003 129299 1915 53 .061
6/EoS EQ-5D

1.3.2 Baseline adjusted utilities

Following adjustment for missing data and baseline utility, Figure 4 illustrates the mean change in
the estimated EQ-5D index for each scheduled assessment. By Month 6 an incremental difference of
0.032 (SEM 0.0052) favouring rifaximin-a had emerged.
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a

0.080

-0.100

Figure 4. Baseline-adjusted difference in EQ-5D utility at each time point

1.4 Discussion

There are a number of important issues to consider in relation to direct estimation of health related
utility (the EQ-5D index) from the trial-related SF-36 data:
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1. Domains of SF-36 have a much wider variance than CLDQ domains (CSR RFHE3001°)
suggesting it is a less precise instrument for measuring QoL in this patient population with
underlying neurocognitive impairment

2. CLDQis a disease specific (liver) QOL instrument and SF-36 is a generic QOL instrument.
Observed differences in utility derived from disease specific and generic instruments are not
unusual across therapy areas and in the pivotal study.

3. SF-36 was an optional instrument in the scheduled assessments whereas CLDQ was a
required assessment (in USA and Canada)®. Therefore, we it would be expected that this
would increase the likelihood of non-random missing data in the SF-36 dataset compared to
CLDQ. This indeed was the case:

=  Proportion of patients not completing the questionnaire were

=  Proportion of missing values

4. Finally, the use of the SF-36 tool has been shown to be of poor quality in patients with
cognitive impairment® and therefore is a sub-optimal measure of QoL in patients with
Hepatic Encephalopathy, who by the very nature of their condition, have significant
neurocognitive impairment, throughout the covert / minimal HE (‘remission’) and overt
states.

The above limitations of the SF-36 would not, however, preclude a mapping analysis between CLDQ
and Utility derived from SF-36.

Mapping approaches to utility derivation are reasonable as long as the uncertainty associated with
the estimate are incorporated appropriately into the modelling exercise (NICE DSU Technical
Support Document 10°). The two sources of uncertainty inherent in the two-stage mapping of CLDQ
to utility have been incorporated in the PSA:

a) the 95% Cl of the CLDQ Overall score LS mean benefit for rifaximin-a in the covert / minimal
HE state (‘remission’); and

b) the 95% Cl of the parameter estimate from the repeated measures regression.

The analyses presented in response to the request of the Committee resulted in a difference
between rifaximin-a and placebo in the covert / minimal HE state (‘remission’) which exceeds the
minimal clinically important difference for the EQ-5D (20.03 units). Also, this difference in utility
whilst being treated with rifaximin-a appeared to be increasing with time.

1.5 Committee-requested Revised Economic Analysis (SF-36 Derived Utility;

Scenario 1)
The incremental benefit for rifaximin-a over placebo observed in the baseline-adjusted analysis of
EQ-5D change in the covert / minimal HE state (‘remission’) has been conservatively applied as a
constant benefit (despite evidence of an increasing benefit over time) through the lifetime of the
patient. In response to concerns over the face-validity of the previous utility for the overt state, and
in the absence of observed EQ-5D values in the overt state in RFHE3001, the Conn Score weighted
utility decrement from the Standard Gamble study presented in the original Norgine submission was
employed. Although observations in the overt state (n=67) were available from the study, the
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resulting value of 0.463 is most likely a significant over-estimate since it mainly represented patients

with BOHE as defined by Conn Score of 1 plus a 1 grade increase in asterixis and, therefore cannot

have represented the utility of patients in Conn Scores 2, 3, or 4. Therefore, it has not been used in

the requested scenario analysis. The resultant health state utility values are presented in Table 5. In

this scenario, it was assumed that the QoL benefit associated with rifaximin-a treatment would not

apply for the first month.

Table 5. Alternative health state utilities based on direct analysis of SF-36 estimated EQ-5D index

Mean Lower A | UpperQ SEM N
0.568 0540 | 0597 | 0015 264
Mean SE Lower Q| Upper A
OOVERT1 rifaxirrin 0.600 rifaxirmin increment 0.032 0.0052 0.022 0.042
lactulose 0.568
rifaxirmin 0.314 SGweighted decrerrent 0.286
OVERT1
lactulose 0.282
COVERT2 rifaximin 0.600 permanent decrerment l:l
lactulose 0.568
OVERT2 rifaxinrin 0.314
lactulose 0.282

Under these assumptions and a five-year model horizon, the deterministic ICER for this scenario is
£38,675 per QALY gained. Using a lifetime (42 year) model horizon, the deterministic ICER for this
scenario is £38,669 per QALY gained £29,076 per QALY.

1.6 Summary of key findings

e Unadjusted analysis of SF-36 derived utilities observed within the pivotal efficacy found no
difference between rifaximin and placebo for patients in the covert / minimal HE state
(‘remission’) .

e In baseline adjusted analysis, correcting for missing values, an increasing incremental utility
benefit for rifaximin was observed (+0.032 util at month 6) for patients remaining in the
covert / minimal HE state (‘remission’).

e Applying this incremental benefit for rifaximin to the economic model in addition to a
preference-based disutility for time spent in the overt state, the deterministic ICER for
rifaximin over a lifetime horizon was £29,076.
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2 Reduction in mortality benefit of rifaximin-a over time and exclusion of
mortality benefits in the covert / minimal HE state (‘remission’)

2.1 Background

The Committee expressed concern that under base case assumptions, the mortality benefit for
rifaximin-a continues increase throughout the model lifetime whereas the difference in overt HE
episodes decreases over time (Figure 5). The following analysis explores whether this holds true
over longer model horizons and explores the impact of reducing the indirect mortality benefit on the
cost-effectiveness of rifaximin-a.

Figure 5. Health state trajectories for the manufacturer basecase (5 year time horizon)

2.1.1 The Committee’s Request

In section 4.12 of the ACD, “The Committee considered whether it was clinically plausible to expect a
differential mortality benefit with rifaximin-a plus lactulose compared with lactulose only. It noted
that the manufacturer’s updated analysis demonstrated that the time to subsequent overt hepatic
encephalopathy episodes decreased as the number of episodes increased. The Committee expressed
concern that the model predicted an increasing differential mortality benefit for rifaximin-a when
clinical experience indicates decreasing clinical efficacy over time in preventing overt hepatic
encephalopathy episodes. The clinical specialist stated that it was plausible that rifaximin-a could
have an impact on mortality and the modelled differential seemed reasonable but acknowledged
that, with disease progression, the effect in preventing overt hepatic encephalopathy episodes would
decrease and that there would be additional causes of death, independent of hepatic
encephalopathy, including renal failure, sepsis and bleeding from oesophageal varices. The
Committee also noted that the ERG’s exploratory analysis indicated a modelled mortality benefit for
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rifaximin-a in the remission state that was independent of the effect in preventing episodes of overt
hepatic encephalopathy. The Committee noted from the ERG’s exploratory analyses that excluding a
differential mortality benefit with rifaximin-a from the remission state increased the ICER to £22,700
per QALY gained and to £30,200 per QALY gained when mortality benefit was excluded from both
health states. The Committee concluded that although an initial mortality benefit with rifaximin-a
resulting from a reduction in overt hepatic encephalopathy episodes was plausible, the magnitude of
the effect is uncertain and the benefit will likely diminish over time with disease progression. It
recommended that further analyses be requested excluding mortality benefit in the remission state
and incorporating a clinically plausible diminishing mortality benefit over time.”

Furthermore in section 4.13 “The Committee was concerned about the incremental benefit with
rifaximin-a in the remission state and the increasing mortality benefit with disease progression.”
requesting further analyses be conducted including “Results of scenario analyses reflecting a
clinically plausible diminishing mortality benefit with rifaximin- o over time and excluding mortality
benefit in the remission state.”

2.1.2 Norgine Response to ACD Section 4.13:

Norgine sought additional clarification from NICE’s Technical Team on how to address the
committee’s request in a rational and clinically plausible manner. It was felt that there may be a
potential misunderstanding of the way that mortality is derived in the model that may have led to
this request. It was felt that Norgine’s clarification on this may help address the committee’s
concerns.

Norgine believes the Committee’s perception of the incremental benefit with rifaximin-a in the
covert / minimal HE state (‘remission’) and the increasing mortality benefit with disease progression,
is an artefact of taking a short term view of the model outputs. Taking a longer term view, consistent
with the Committee’s request to use a life time horizon, revised model outputs demonstrating that
there is a clinically plausible diminishing mortality benefit within the previously submitted model are
presented in Figure 6
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Figure 6. Absolute difference in mortality between treatment arms for different scenarios (10 year time horizon)

The model inputs for mortality in the four health states C;, C;, O; and O3, are the same for the
rifaximin-a and lactulose cohorts. No explicit differential mortality benefit is included in the model.

Differences in mortality in both the covert / minimal HE (‘remission’) and overt states derive from
the reduction in episodes of overt HE provided by rifaximin-a treatment.

In the covert / minimal HE state (‘remission’), mortality inputs were obtained by using the best-fit
parametric proportional hazards survival models from RFHE3002. In the C; state this was found to a
log normal distribution and Weibull for C; (Figure 7). Mortality risk was found to be higher in the C,
state than in C;. An increasing risk of mortality after each HE event is clinically and statistically
plausible.

Firstly, each breakthrough HE episode marks a deterioration in underlying liver disease status and
will exerts systemic effects from which the patient may not fully recover. This has been clearly
established for cognitive function where patients do not fully return to pre-episode levels!?.
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Figure 7. Fitted survival functions from RFHE3002 covert (C1) and subsequent covert (C;) states.

Additionally, it is important to recognise that, as modelled, the first observed and subsequent covert
/ minimal HE state (‘remission’) have considerably different processes that contribute to their
differential modelled mortality. In the RFHE3002 study, study participants entered the study with a
mean duration of ‘remission’ (remaining in the covert state) of 133 days. Our understanding of
survival following HE is informed by Bustamante!? (Figure 8) showing that hazard of death is highest
within the first three months following HE. The model assumption of full recovery after 30.4 days
following a breakthrough HE episode, means that patients re-enter a subsequent covert state (C;) at
an elevated risk of mortality than when they first entered the model in the first observed covert
state (C;). It is not plausible to assume that on “recovery” from any overt state after 30 days (first or
subsequent), patients would automatically return to their initial baseline hazard of death on
entering the model. Therefore it is reasonable to assume that the composite subsequent covert
state modelled would incorporate this excess risk which is attributable to HE events themselves.
Therefore an indirect mortality benefit for rifaximin arising from avoidance of transition from C; to
C, is clinically reasonable.
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1.0

Mortality in the overt state (modelled as lasting 30.4 days) is considerably
elevated as found in RFHE3002 & Bustamante studies.

08 - 3 For subjects entering the C; state having “recovered” from the O state,

epidemiological evidence suggests a higher baseline risk than entering the
model in the C; state.

-
< 06-: . . .
2 : In RFHE3002, patients entered the study into C; state with a mean
E . duration of remission of 133 days placing them a lower baseline risk
than subjects entering the C; state.
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Figure 8. Contribution of differential survival to modelled mortality in the covert and overt states (after Bustamante??).

As these risks were applied to both cohorts in the model it is clear that no direct differential
mortality was assumed. Differences in mortality arise from the reduction in HE episodes in the
rifaximin-a group by two mechanisms:

1) avoidance of the acute 30-day mortality associated with O; and O,; and
2) longer retention in the C; state with exposure to a lower hazard of death than equivalent
cases who transition to the C; state having recovered from 0.

Both mechanisms contributing to accrued mortality benefit for rifaximin are clinically plausible.

2.2 Methods

As requested, Norgine have explored alternative economic model scenarios to evaluate the impact
of the indirect mortality benefit for rifaximin-a 550mg.

2.2.1 Setting C2 mortality to equal C1 mortality (Scenario 2)
[No increase in mortality risk after BOHE cf. before BOHE]

One consequence of transition to the O; state, for those that ‘recover’, is exposure to a higher
observed mortality rate in the composite C, state. As illustrated, this is likely to incorporate the
residual excess hazard of mortality following an overt HE episode. In order to test the impact of this
assumption on the cost-effectiveness of rifaximin Scenario 2 sets the C, mortality rate to that of the
C, state.
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2.2.2 Setting overt mortality to be equal to covert / minimal HE mortality (Scenario 3)
[No increase in mortality risk upon entering an overt HE episode]

The other source of indirect mortality benefit for rifaximin is the high probability of mortality
experienced during overt episodes. In order to test the impact of this assumption on the cost-
effectiveness of rifaximin Scenario 3 sets the O; mortality probability to that of the equivalent C;
state, and O, mortality probability to that of the equivalent C; state.

2.2.3 Combining Scenario 2 and Scenario 3 (Scenario 4)
[Mortality is not affected by breakthrough overt episodes]

In this scenario, mortality benefit for rifaximin is reduced to zero throughout the model.

2.3 Results

With regard to the Committee’s request for analysis incorporating a clinically plausible diminishing
mortality benefit over time, Norgine provide the following evidence that such an effect exists within
the current model. Extending the model to a lifetime horizon (42 years) illustrates that the absolute
difference in mortality between rifaximin and placebo ultimately decreases in all scenarios
(excluding Scenario 4) as illustrated in Figure 6.

2.3.1 Setting C; mortality to equal C; mortality (Scenario 2)

From a 5-year base case of £20,829, application of Scenario 2 (Figure 9) produces a deterministic
ICER of £23,133 per QALY.

2.3.2 Setting overt mortality to be equal to covert / minimal HE mortality (Scenario 3)
Application of Scenario 3 (Figure 10) produces a deterministic ICER of £25,221 per QALY.
2.3.3 Combining Scenario 2 and Scenario 3 (Scenario 4)

Application of Scenario 4 (Figure 11) produces a deterministic ICER of £30,238 per QALY.
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Figure 9. Health state trajectories for Scenario 2 where C; mortality equals C; mortality

Figure 10. Health state trajectories for Scenario 3 where Overt mortality equals Covert mortality
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Figure 11. Health state trajectories for Scenario 4 (combining Scenarios 2 & 3)

2.4 Discussion

e The existing model structure incorporates a clinically plausible diminishing mortality benefit
over the lifetime model horizon requested.

e The modelled mortality benefit for rifaximin-a 550mg is clinically plausible and arises from
avoiding both the acute (30-day) and sub-acute (30-day to 3-month) excess hazard of death
associated with BOHE episodes.

e Evidence of causality between HE episodes and increased mortality is well-documented,
casting doubt on the clinical plausibility of scenario analysis which sets overt mortality to
that of the equivalent covert state (0;=C; and 0,=C;).

e Exclusion of this benefit in sensitivity analysis reveals that rifaximin-a 550mg would still be
cost-effective at the upper limit of NICE willingness-to-pay threshold.
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3 Use of Lifetime Horizon

At 42 years, the percentage of patients remaining alive in the rifaximin arm of the model falls below
0.1%, effectively setting the limit of the lifetime horizon.

Using the Norgine basecase, the lifetime deterministic ICER falls to £17,834 per QALY.

Under Scenario 1 (reduced incremental utility for rifaximin-a 550mg treatment), the lifetime
deterministic ICER is £29,076 per QALY.

Under Scenario 2 (C; mortality equal to C; mortality), the lifetime deterministic ICER is £21,952 per
QALY.

Under Scenario 3 (Overt mortality equal to Covert mortality), the lifetime deterministic ICER is
£21,797 per QALY.

Under Scenario 4 (reduced incremental utility for rifaximin-a 550mg treatment), the lifetime
deterministic ICER is £31,887 per QALY.

4 One-way Sensitivity Analysis

Figure 12 below represents the one way sensitivity analysis for the Norgine basecase cost
effectiveness analysis in a tornado diagram. The utility assumption based on the LS mean CLDQ
Overall score incremental benefit for rifaximin is the most influential variable on the ICER.

Tornado Diagram

CLDQ Overall score LS mean rifaximin-increment (95% CI; Sanyal 2011)
Length of stay for BOHE-related admission (placebo; 2 to 11 days)
Lognormal regression treatment parameter (C1 to O1 transition; 95% CI)
Weibull regression constant parameter (C2 mortality; 95% CI)

Length of stay for BOHE-related admission (rifaximin; 2 to 11 days)
CLDQ-EQ5D mapping parameter estimate (95% CI)

30-day BOHE mortality risk (O2; 85% CI)

30-day BOHE mortality risk (O1; 85% CI)

Lognormal regression /In_sig parameter (C1 to O1 transition; 95% CI)

Frequency of outpatient visits (annually to bi-monthly)

£15,000 E20:000 £25,000 £30,000 £35,000 £40.,0 00 £45,000

Figure 12. One-way sensitivity analysis for Norgine basecase (5-year horizon)
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5 Probabilistic Sensitivity Analysis (PSA)

All probabilistic sensitivity analyses are based on 10,000 simulations for each scenario. The range of
uncertainty for each parameter is described in Table 6. All parameters are varied within their
respective stated limits using random sampling from a distribution appropriate to each parameter.
The survival functions are varied according to multivariate normal distributions specified by their
respective variance-covariance matrix.

5.1 Norgine basecase

The PSA for the Norgine basecase (5-year horizon) indicates that at the upper limit of NICE
willingness to pay of £30,000 per QALY, rifaximin-a 550mg has a 85.5% probability of being cost-
effective (Figure 13). The probabilistic ICER is £20,798 per QALY compared to a deterministic ICER of
£20,832 per QALY.

100% —
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70% -
60% -
50% A
40% A

30% A

Probability cost-effective

20% A

10% A

0% - , - x -
£- £10,000 £20,000 £30,000 £40,000 £50,000 £60,000

Value of Ceiling Ratio

Figure 13. Cost-effectiveness acceptability curve (CEAC) for Norgine basecase

5.1.1 Norgine basecase with a Lifetime Horizon

The PSA for a modified Norgine basecase with a lifetime (42yr) horizon indicates that at the upper
limit of NICE willingness to pay of £30,000 per QALY, rifaximin-a 550mg has a 95.5% probability of
being cost-effective (Figure 14). The probabilistic ICER is £18,144 per QALY compared to a
deterministic ICER of £17,826 per QALY.
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Figure 14. CEAC for modified Norgine basecase with lifetime horizon.

5.2 Scenario 1 with lifetime horizon (SF-36 derived utility)

The PSA for the sensitivity analysis scenario requested based on utility data from the baseline-
adjusted SF-36-derived utility analysis with a lifetime (42 year) horizon indicates that at the upper
limit of NICE willingness to pay of £30,000 per QALY, rifaximin-a 550mg has a 46.4% probability of
being cost-effective (Figure 15). The probabilistic ICER is £29,668 per QALY compared to a
deterministic ICER of £29,063 per QALY.

Redacted





100%

90% A
80%
70% A
60% A
50% A

46.40%
40% A

Probability cost-effective

30% A
20% A

10% A

0% » x - - -
£- £10,000 £20,000 £30,000 £40,000 £50,000 £60,000

Value of Ceiling Ratio

Figure 15. CEAC for NICE reference case (reduced incremental utility with lifetime horizon).

5.3 Scenario 2 with lifetime horizon

The PSA for the Scenario 2, setting C; mortality to the same function as C; within the Norgine
basecase using a 42 year horizon indicates that at the upper limit of NICE willingness to pay of
£30,000 per QALY, rifaximin-a 550mg has a 79.2% probability of being cost-effective (Figure 16). The
probabilistic ICER is £22,324 per QALY compared to a deterministic ICER of £21,955 per QALY.
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Figure 16. CEAC for Scenario 2; C2 mortality equal to C1 mortality within Norgine base case

5.4 Scenario 3 with lifetime horizon

The PSA for the Scenario 3, setting overt mortality to their respective covert mortality within the
Norgine basecase using a 42 year horizon indicates that at the upper limit of NICE willingness to pay
of £30,000 per QALY, rifaximin-a 550mg has a 80.6% probability of being cost-effective (Figure 17).
The probabilistic ICER is £22,111 per QALY compared to a deterministic ICER of £21,800 per QALY.
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Figure 17. CEAC for Scenario 3 (overt mortality equal to covert mortality within Norgine base case)

5.5 Scenario 4 with lifetime horizon

The PSA for the Scenario 4, combining Scenarios 2 & 3 within the Norgine basecase using a 42 year
horizon indicates that at the upper limit of NICE willingness to pay of £30,000 per QALY, rifaximin-a
550mg has a 37.1% probability of being cost-effective (Figure 18). The probabilistic ICER is £32,420
per QALY compared to a deterministic ICER of £31,916 per QALY.
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Figure 18. CEAC for Scenario 4 (no mortality benefit for rifaximin-a)
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Table 6. List of parameters varied in the probabilistic sensitivity analyses (shaded cells used in Scenario 1 only; MVN = multivariate normal)

Variable

Default value Lower limit Upper limit Distribution

Reference for value

Reference for uncertainty

Ave daily dose of lactulose (L) - placebo arm 52.65 5225 53.05 Norrral 5 "

Avﬁ dailz dose of lactuicse Em_;  rifexinin arm 4710 4675 4745  Normm  TED00T(Rvotaltial) - 85% Q estimated fromstd error
Rifaxinin tablet price £4.63 4.63 4.63 None BNF Decenber 2013 - rifaxinin 550ng, net price 56-tab pack =£259.23 Not varied

Lactulose price (500 ) £3.11 3.1 3.11 None BNF Decenber 2013 - Net price 500-mL=£3.11 Not varied

Cost of outpatient visit £176.27 £176.10 £176.44 Ganma Departrrent of Health. NHS Reference costs 2011 +- 95% O estimated fromstd error
Frequency of outpatient visits 3.00 1.00 6.00 Gamma KOL ad-board KCL opinion

Liver Failure Disorders with Interventions £2,028.42 £1,780.53 £2276.32 Ganma

Liver Failure Disorders without Interventions £3098826 £3881.85 £4,094.67 Gamra

Non-Malignant Liver Disorders with Catastrophic OCs £3,084.07 £2796.19 £3371.94 Gamma "

Non-Malignant Liver Disorders with Severe O05 £242108 £221931 £262285 P Departrrent of Health. NHS Reference costs 2011 +- 95% QO estimated fromstd error
Non-Malignant Liver Disorders with Major OCs £1,79526 £1,694.55 £1,89598 Gamra

Non-Mhlignant Liver Disorders without Major OCs £1,79526 £1,71541 £1,875.12 Gamma

Percentage hospitalised follow ing BOFE - aggregate (ITT) 52.88% 39.50% 63.10% Beta RAFE3001 (Fvotal trial) +/- 95% Ol estimated fromstd error
Length of stay (placebo) 5.00 2.00 1100  Ganma — —

Length of stay (rifaxirin) 5.00 200 1100 Gama  HO-opnon KOL opinion

EQ-5D population norm(all population) 0.4 0.93 0.95 Norrral

EQ-5D population norm(population aged <25) 0.93 0.92 0.94 Normal

EQ-5D population norm(population aged 25-34) 091 0.90 0.92 Normel

EQ-5D population norm(population 3544 0.85 084 0.86 Normal Paul Kind, Hardman G, & Macran S. GE discussion paper 172: LK N

EQ-5D population normgmpulatim zz 4554; 080 076 084 Normal  Ropuiation Nors for EQ-5D. 1999 +- 95% Ql estimated fromstd error
BQ-5D population norm (population aged 55-64) 0.78 0.76 0.80 Norrral

EQ-5D population norm(population aged 65-74) 073 071 075  Normel

EQ-5D population norm(population aged 75+) 0.73 0.70 0.76 Normel

Duration of episode (utility) - lactulose 11.00 1.00 30.00 Gamma .

Duration of episode (utility) - rifaxirrin 11.00 1.00 000 Gammm HO-adboard Assurption

Lognormel regression constant parameter (covert nortality) 53616 4.3763 6.3469 WN . . .
Lognormal regression /in_sig paranter (covert nortality) 0.6471 0.3271 0%672 M  TES002survival andlysis 5% Q taken from STATA regression
Probability of mortality within 31 days of 1st BOHE 0.1100 0.0570 0.1630 Beta RFHE3002 observed proportions +- 95% QA estimated fromstd error
Weibull regression constant paraneter (sub-covert nortality) -3.6201 -4.3593 -2.8810 WN . . .
Weibull regression /In_sig pararter (sub-covert mortality) 0.8002 0563 11362  MN T ES002survival analysis 95% Q taken from STATA regression
Probability of mortality within 31 days of subsequent BOHE 0.0770 0.034 0.1146 Beta RFHE3002 observed proportions +- 95% A estimated fromstd error
Lognormal regression treatrrent paranreter (covert HE) 1.0944 0.5679 1.6210 MWN

Lognormal regression constant paraneter (covert HE) 1.7959 1.4496 21422 WN RFHE3001 survival analysis 95% A taken fromSTATA regression
Lognormel regression /In_sig paranter (covert HE) 0.6235 04739 0.7731 WN

Lognormal regression treatrrent paranreter (sub-covert HE) -1.0944 -1.6210 -0.5679 MWN

Lognormal regression constant paraneter (sub-covert HE) 1.3830 0.9924 1.7736 MWN RFHE3002 survival analysis 95% A taken fromSTATA regression
Lognormal regression /In_sig pararrter (sub-covert HE) 0.5533 0.3686 0.7380 MWN

QA.DQ-EQBD conversion factor 0.143 0.131 0.154 Norrrel RAHE3001 post-hoc analysis 95% A taken fromSPSS GEE regression
QADQrifaxinin-incremrent 0.743 0.182 1.303 Nornmel Sanyal A et al. Alimrent Fharmacol Ther 2011;34(8):853-61 95% O taken fromLS mean estimate
SF-36 baseline utility 0.568 0.541 0.599 Beta . i
SF-36 baseline-adjusted rifaxirrin-tilty increment 0.032 0018 0038  Nomml  TED001posthoc anaysis I EM TR RESERI N
SG utility for Conn Score O 0915 0.8763 0.9537 Beta

SG utility for Conn Score 1 0.837 0.7858 0.8882 Beta

SG utility for Conn Score 2 0.683 0.6185 0.7475 Beta SG values fromNorgine commissioned study +- 95% QA estimated fromstd error
SG utility for Conn Score 3 0.489 04197 0.5583 Beta

SG utility for Conn Score 4 0.215 0.1581 0.2719 Beta

Rercentage of patients with Conn score O at baseline (ITT) 66.89% 61.56% 72.22% Beta

Rercentage of patients with Conn score 1 at first episode (ITT) 16.00% 881%  23.19% Beta

Rercentage of patients with Conn score 2 at first episode (ITT) 52.00% 42.21% 61.79% Beta RFHE3001 (Rvotal trial) +- 95% QA estimated fromstd error
Rercentage of patients with Conn score 3 at first episode (ITT) 22.00% 13.88% 30.12% Beta

Rercentage of patients with Conn score 4 at first episode (ITT) 3.00% 0.00% 6.34% Beta
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Appendix I: Supplementary Analyses Suggested in the ERG Critique of
Norgine Addendum to the NICE STA on Rifaximin-a 550mg.

This material is supplied in an accompanying document [Supplementary Analyses Suggested in the
ERG Critique of Norgine Addendum to the NICE STA on Rifaximin-a 550mg.doc].
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Appendix I: Supplementary Analyses Suggested in the ERG Critique of Norgine Addendum to Rifaximin-a 550mg NICE STA

Section of Norgine | ERG Critique Norgine Response
Addendum
Section 4.2 For example, it is not clear why the e AIC/BIC have been calculated as suggested. The rank order of the candidate distributions presented in the Addendum is
Page 17 Akaike Information Criteria (AIC) or unchanged. An alternative parameterisation method for the Gompertz (“cure” method) distribution consistent with the
Bayesian Information Criterion statistical application used to generate the parameter estimates (Stata) was ranked higher than the original Gompertz model
(BIC) were no’F pr.eser.1ted, Finally, (R) goodness of fit estimation presented in the Addendum.
the Gamma distribution should
have been included in the analysis
for the sake of completeness. RFHE3001 C, to O transition
Model Obs ll(model) AIC BIC
lognormal 299 -748.68 1499.36 1503.09
"cure" gompertz 299 -749.02 1500.05 1503.78
loglogistic 299 -752.93 1507.87 1511.60
weibull 299 -755.58 1513.16 1516.89
exponential 299 -758.56 1519.11 1522.84
"original" gompertz 299 -758.56 1519.11 1522.84
e Choice of distribution curve fitting the covert to first-observed BOHE (C; to O1) has little impact on ICER ((range £18,946
[weibull] to £20,829 [lognormal])).
e Time constraints prevented exploration of all possible parametric modelling options. We do not believe the gamma
distribution would significantly affect the ICER.
:;2224'3 AIC BIC for RFHE 3002 RFHE3002new C; to O, transition
Model Obs ll(model) AIC BIC
lognormal 102 -377.20 754.40 754.40
"cure" gompertz 102 -377.56 755.11 755.11
loglogistic 102 -377.80 755.60 755.60
weibull 102 -381.78 763.57 763.57
exponential 102 -388.57 777.14 777.14

"original" gompertz 102 -388.57 777.14 777.14






Section 5

Norgine did not present a Tornado

Tornado Diagram

Page 26 diagram of their revised model
CLDQ Overall score LS mean rifaximin-increment (95% CI; Sanyal 2011)
Length of stay for BOHE-related admission (placebo; 2 to 11 days)
Lognormal regression treatment parameter (C1 to O1 transition; 95% CI)
Weibull regression constant parameter (C2 mortality; 95% CI)
Length of stay for BOHE-related admission (rifaximin; 2 to 11 days)
CLDQ-EQS5D mapping parameter estimate (95% CI)
30-day BOHE mortality risk (02; 95% CI)
30-day BOHE mortality risk (O1; 95% CI)
Lognormal regression /in_sig parameter (C1 to O1 transition; 95% Cl)
Frequency of outpatient visits (annually to bi-monthly)
£1 5:000 £‘.20I,000 EZS:OOU £‘.30I,000 235:0 00 £40I,000 £45I,0 00
The Tornado diagram shows the effect of the major changes to model inputs at their respective mean values.
Section 6 Two different distributions (log-
Page 28 normal and Weibull) were used to RFHE3002 C; to death
fit RFHE3002 data. Further steps
should have been taken in Model Obs [l{model) AIC BIC
assessing the goodness of fit of the lognormal 321 -219.92 439.85 439.85
different distributions. For "cure" gompertz 321 -220.98 441.95 441.95
example, Akaike Information loglogistic 321 221.12 442.24 442.24
Criteria (AIC) or Bayesian ibull
Information Criterion (BIC) could weibu 321 -221.36 442.72 442.72
have been presented_ F|na||y the exponential 321 -221.40 442.80 442.80
Gamma distribution should have "original" gompertz 321 -221.40 442.80 442.80

been included in the analysis for
the sake of completeness.






RFHE3002 C; to death

Model Obs ll(model) AIC BIC

weibull 205 -160.09 320.17 320.17
loglogistic 205 -160.27 320.55 320.55
lognormal 205 -160.49 320.98 320.98
"cure" gompertz 205 -160.88 321.76 321.76
exponential 205 -160.95 321.9 321.9
"original" gompertz 205 -160.95 321.9 3219

Section 6
Page 28

Even though Norgine used
RFHE3002 data to model mortality
in the economic model, KM curves
were not provided on time to
death from both covert states.
Furthermore, the Excel model did
not contain the necessary data to
allow the ERG to plot such curves.
Therefore, in this case, providing
different distributions fitted to the
RFHE3002 study mortality data
would be meaningless as there are
no KM curves for visual
comparison.
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Subsequent covert mortality
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The original submission from Norgine Pharmaceuticals considered the use of rifaximin-a (Targaxan®)
for the reduction in the recurrence of episodes of overt hepatic encephalopathy (HE). In the study
used for the submission, 91.3% of the patients were using concomitant lactulose. The comparator
used was placebo with concomitant lactulose.

The Committee considered whether rifaximin reflected a cost-effective use of NHS resources. After
considering the original submission, the Committee concluded that the ICER resulting from the
analysis was not plausible based on the uncertainties around model parameters and assumptions.

Norgine submitted an addendum to their original submission. The Committee noted that the
manufacturer’s base-case ICER was £20,799 per QALY gained for rifaximin plus lactulose compared
with placebo plus lactulose. After considering the updated submission, the Committee concluded that
the ICER resulting from the analysis was not plausible based on the uncertainties around model
parameters and assumptions.

The uncertainties in Norgine’s updated analysis related to the following matters:

e A5 yeartime horizon was used in the economic model. This was considered inappropriate for
the purpose of capturing all the relevant costs and benefits associated with rifaximin. The
Committee suggested that a lifetime time horizon was employed in the economic analysis.

o Norgine used SF-36 observations collected in RFHE3001 to map to EQ-5D utility values
however further analysis was undertaken to establish the relationship between CLDQ scores
and the estimated EQ-5D index utility generated from the mapping exercise. Introducing
further modelling steps after the mapping exercise to quantify the relationship with CLDQ
scores was considered unnecessary and deemed to introduce further uncertainties in the
analysis.

e The submitted model predicted a difference of 3.6% in the risk of mortality with rifaximin
compared with placebo during the first 6 months of the model and a difference of up to 8%
over the 5-year time horizon. This was considered to be unreflective of clinical reality, where a
diminishing benefit mortality would be expected over time.

e The Committee requested that a full probabilistic sensitivity analysis was undertaken for the
revised analysis, including the probabilistic ICERs.

Following the NICE appraisal consultation process in October 2013, Norgine have submitted
additional evidence and a revised cost-effectiveness model. Revision of the additional evidence
suggests that:

e The economic results are more robust when a lifetime time horizon is used as costs and
benefits are appropriately captured.
e When the revised utility data and the lifetime time perspective are considered simultaneously
in the economic analysis, the final base case ICER is £28,805 per QALY.
e The revised utility values used in the economic analysis are a source of concern to the ERG:
o The difference in utility assumed between rifaximin and placebo was derived using
the adjusted utility analysis, however the ERG are concerned with the lack of detail
and the validity of the analysis.
o The utility value associated with the covert state in the placebo arm of the model is
not sourced.
0 The difference in utility assumed between the covert and the overt states in the model
comes from the manufacturer’s original submission, where utility values were taken





from a study commissioned by Norgine and health state preferences were derived
from the general public.
The key driver of the cost-effectiveness results is the revised incremental utility assumed for
rifaximin patients in the covert state compared with placebo patients in the covert state. The
method used to derive such estimates raises some concerns. Therefore it is strongly
recommended that clinical opinion is used to validate the utility gains claimed by the
manufacturer.
The incremental mortality benefit associated with rifaximin treatment compared with placebo
is now in agreement with clinical reality as a diminishing benefit is observed over time.
Furthermore, mortality is not likely to be a key driver of the final ICER and the modelled
values are generally in accordance with real life data.
Probabilistic sensitivity analysis showed that the revised utilities values used in the model are
key drivers of the final ICER.





The original submission from Norgine Pharmaceuticals considered the use of rifaximin-a (Targaxan®)
for the reduction in the recurrence of episodes of overt hepatic encephalopathy (HE) in patients 18
years of age and older. In the study used for the submission, 91.3% of the patients were using
concomitant lactulose. The comparator used was placebo with concomitant lactulose.

The Committee considered whether rifaximin-a (hereafter referred to as rifaximin) reflected a cost-
effective use of NHS resources. After considering the original submission, the Committee concluded
that the ICER resulting from the analysis was not plausible based on the uncertainties around model
parameters and assumptions.

Norgine submitted an addendum to their original submission. The Committee noted that the
manufacturer’s base-case ICER was £20,799 per QALY gained for rifaximin plus lactulose compared
with placebo plus lactulose. After considering the updated submission, the Committee concluded that
the ICER resulting from the analysis was not plausible based on the uncertainties around model
parameters and assumptions.

Following the NICE appraisal consultation process in October 2013, Norgine Pharmaceuticals were
requested to submit additional analyses in relation to the appraisal of rifaximin for the reduction in the
recurrence of episodes of HE in patients 18 years of age and older.

This document presents a critique of the additional evidence and the revised cost-effectiveness model
submitted by Norgine in the Response to NICE Technology Appraisal Committee’s Request for
Further Analysis (hereafter referred to as the revised analysis) as a response of the concerns
highlighted by the Committee.

The remainder of this report is structured as follows:

e Section 2 reviews the lifetime time horizon adopted.

e Section 3 reviews the new utility values used in the revised model.
e Section 4 reviews the additional evidence relating to mortality.

e Section 5 refers to the results of the economic model.

e Section 6 concludes.

Where relevant, the sections introduced above are organised as follows:

e Summary of previous submission and Committee’s comment
¢ Overview of method applied in the revised analysis

o Critique of the method applied in the revised analysis

e Implications





Summary of previous submission and Committee’s comment

In the addendum to their original analysis, the manufacturer presented base case ICERs over a
period of 5 years and also alternative ICER estimates adopting a 10-year time perspective.

The Committee discussed the appropriateness of the 5-year time horizon used in the model. It noted
that 52% of people in the rifaximin group and 45% in the placebo group were predicted as being still
alive in the model after 5 years (ACD, section 4.6).

The Committee concluded that the manufacturer’s choice of a 5-year time horizon was not in line with
the NICE reference case and that a lifetime time horizon would be more appropriate to capture all
relevant costs and benefits. It recommended that further analyses using a lifetime time horizon be
requested (ACD, section 4.6).

Overview of method applied in the revised analysis

Norgine adopted a lifetime perspective for their economic analysis, where patients were followed for
42 years. By this time 100% of patients were virtually dead.

Critique of the method applied in the revised analysis

The ERG is satisfied with the approach taken. The time frame adopted is appropriate to capture all
relevant costs and benefits resulting from the economic analysis.

Implications

Norgine reported a final base case ICER of £17,834 after a lifetime horizon had been adopted.
However the ERG found a small mistake in the model. After correcting this, the final lifetime ICER
decreased to £17,681.

Table 1. Lifetime ICER

Total costs £ £28,874 £6,925 £21,949
QALYs 4.452 3.211 1.241

ICER £17,834
ICER with ERG correction £17,681

It should be noted that the ICER presented does not reflect any other changes to the economic model
besides widening the time horizon in the analysis. Changes to the utility values used in the model are
discussed in the next section.
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Summary of previous submission and Committee’s comment

In response to the first Appraisal Committee request for analysis, the utilities used in the Addendum to
the submission were based on quality-of-life data collected from RFHE3001 rather than derived from
the general public.

Quality of life (QoL) data was collected in RFHE3001 using the Chronic Liver Disease Questionnaire
(CLDQ) and SF-36. Norgine used a validated algorithm developed by Gray et al (2006) for mapping
the SF-36 observations collected in RFHE3001 to EQ-5D utility values, however, further analysis was
undertaken to establish the relationship between the observed overall CLDQ score and estimated
EQ-5D index utility generated from the mapping exercise. _modelling
was used to quantify the relationship between overall CLDQ and estimated EQ-5D index utility: each
additional unit of the CLDQ score was found to confer an incremental utility of_

Additionally, Norgine applied a utility increment related to rifaximin treatment in the covert health
state. This increment was taken from the figure published in Sanyal et al (2011), which reported
CLDQ data from a post-hoc analysis of RFHE3001, showing the difference in least square means of
time-weighted average values between overall CLDQ scores reported by subjects receiving either
rifaximin or placebo. Only data from Canadian and USA patients enrolled in RFHE3001 were used for
this QoL analysis since there was no validated Russian translation of the CLDQ available.

The Committee was unsure why the manufacturer had not presented results based on mapping SF-
36 data collected from RFHE3001 directly to EQ-5D. The Committee considered that incorporating
further modelling steps after the mapping exercise to quantify the relationship with CLDQ scores
unnecessarily introduced further uncertainties in the analysis (ACD, section 4.8).

The Committee was concerned that the manufacturer used utilities estimated from the QoL study by
Sanyal et al. (2011), which reported CLDQ data from a post-hoc analysis of RFHE3001. It noted that
the study included QoL data for North American and Canadian patients only (219 of 299 patients)
from RFHE3001 and that Russian patients were excluded from the analysis because there was no
validated Russian translation of CLDQ, resulting in loss of data (ACD, section 4.8).

The Committee considered that although a utility benefit with rifaximin was very plausible, a utility
benefit of 0.106 in the remission state was likely to be an overestimation. In addition, the Committee
considered that the utility difference between the remission and the overt state was likely to be
underestimated (ACD, section 4.9).

Given the concerns around methodology and the inconsistencies identified in the results available, the
Committee considered that the utility estimates driving the model were not robust (ACD, section 4.9).

The Committee recommended that NICE requested further analysis, more specifically estimates of
utilities from SF-36 QoL data collected from the RFHE3001 trial and mapped directly to the EQ-5D,
using all observations in each relevant health state and adjusted for baseline utility (ACD, section
4.9).
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Overview of method applied in the revised analysis

In response to the Committee requests, Norgine have undertaken scenario analysis where they have
mapped SF-36 data from RFHE3001 to EQ-5D utility scores.

Norgine have analysed SF-36 patient data and presented their analysis both for the unadjusted and
the adjusted data for baseline utility. We describe these in turn.

Norgine used the SF-12 subset of observed SF-36 QoL responses collected during RFHE3001 trial to
calculate EQ-5D utility scores. This was done using the response mapping method developed by
Gray et al (2006). Multiple imputation (SPSS 20, IBM Corp, Chicago) was used to impute missing
responses to the SF-12.

As per the clinical study report (CSR), patients could undertake the SF-36 questionnaire (optional) on
the following time points:

e Baseline assessment (visit 2)
e Days 28, 56, 84, 112, and 140
e End of study (EoS), which was at 168 + 2 days (visit 15).

Norgine state that at baseline, EQ-5D utility was calculable for 139 placebo patients and 125 rifaximin
patients, while at the end of month 6 data were available for 58 placebo patients (42%) and 78
rifaximin patients (62%).

Utility between the treatment arms of RFHE3001 trial for patients in the covert and in the overt states
was compared with student’s t-test statistical analysis.

To estimate adjusted utility values, Norgine excluded from the analysis patients for whom utility
baseline values were missing. Only those EQ-5D values recorded during the covert state (i.e. prior to
any HE episode) were included. Norgine estimated the change in EQ-5D from baseline for each
discrete time point.

Missing values were inputted using linear interpolation between the two nearest neighbouring
observed values. Graphical analysis was said to be conducted in Microsoft Excel.

Critique of the method applied in the revised analysis

Following the Committee’s recommendations, Norgine took QoL data collected from RFHE3001 and
used the mapped utilities from SF-36 to EQ-5D in the economic model, excluding any other
intermediate modelling steps.

The ERG are generally satisfied with the methodology undertaken to analyse unadjusted utility data.

However we have some concerns with regards to the adjusted utility data analysis. These are
described below.

12





Norgine analysed the unadjusted utility data for the statistical difference between the placebo and the
rifaximin arms of the model. The results were presented for all patients (***-1) and also for patients
in the covert state (i.e. patients who experienced an HE episode were removed from the analysis).
2

The latter is presented in ***

l

Norgine response to NICE request, page 8.

I

Norgine response to NICE request, page 8.
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Three issues concerning ***-1 and ***-2 should be discussed:

o Norgine report that there were no statistically significant differences in the unadjusted utilities
between rifaximin and placebo at any time point. However none of the graphs report p-values
for the estimated differences in utilities, so it is impossible to verify this statement.

e The difference between ***.1 and ***.2 is that only covert patients where considered in
***.2. The effect of removing patients who experienced a HE episode during RFHE3001
from the analysis is quite noticeable, especially after month 5. When these patients were
excluded, the utility experienced by the remaining (covert) patients in both arms of the model
is significantly higher. This suggests that patients who do not suffer a HE event experience a
fairly stable utility in the covert state and across treatment arms.

e QoL for patients in both treatment arms seems to increase from baseline to month 1. While
this scenario is easily understandable for rifaximin patients, it seems less obvious why this
would be the case for placebo patients. Nonetheless it is likely that the increase in utility
observed in the graphs is not statically significant.

Norgine undertook further statistical analysis where they have estimated:

1. The difference in utilities at the EoS between overt and covert patients (regardless of
treatment allocation) (Table 2).

2. The difference in utilities at study baseline between overt and covert patients (regardless of
treatment allocation) (Table 3).

3. The difference in utilities between baseline and EoS for patients who remained in the covert
state (regardless of treatment allocation) (Table 4).

4. The difference in utilities between baseline and EoS for patients who experienced a HE
episode (regardless of treatment allocation) (Table 5).

The analysis presented in Table 2 suggests that there is a statically significant difference in the
utilities experienced at EoS between overt and covert patients. This was expected as patients
experiencing a HE episode are likely to suffer a decrease in their QoL compared with patients who do
not experience a breakthrough HE event. There is an expected loss of 0.168 (p-value = 0.000) in the
utility experienced by a patient who suffered a HE episode, compared to a patient who remained in
the covert state.

The analysis presented in Table 3 suggests that there is a statically significant difference in the
utilities experienced at baseline between overt and covert patients. This was part of a subgroup
analysis where for those patients experiencing (or not) a HE event, the difference in baseline utilities
was assessed. At baseline, patients who then later on suffered a HE event, experience a decrement
in their utility of 0.076 (p-value = 0.013). This suggests that patients who experience a HE event are
worse off at baseline, and therefore might be sicker than patients who do not experience a HE event
at baseline. This can potentially reveal a bias in the baseline population.

Table 4 presents the paired samples comparison of baseline and EoS utility for patients who
remained in the covert state (i.e. who did not experience a HE event during RFHE3001). There was
no statistically significant difference between baseline and EoS EQ-5D mean scores observed for
these patients. This is regardless of treatment allocation and represents a reasonable scenario, where
patients who do not experience a HE episode experience stable QoL over time. This also suggests
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that the difference from baseline to EoS in EQ-5D values shown in ***-1 is likely to be statistically

insignificant.

Finally, Table 5 presents the paired samples comparison of baseline and EoS utility for patients who
experienced a HE event during RFHE3001. There was no statistically significant difference between
baseline and EoS EQ-5D mean scores observed for these patients. This is regardless of treatment
allocation. The interpretation of this result is less obvious as it would be expected that the QoL of
these patients deteriorates over time. Taking into account that there is a statistically significant
difference in the utility experienced between patients in the covert and the overt states at the EoS, this
result could potentially be explained by the hypothesis that patients experiencing a HE episode
already have lower EQ-5D scores at baseline (so they experience a lower QoL from the beginning of

the study, which is in fact suggested by the analysis presented in Table 3).

Table 2. Utilities at EoS in the covert and overt states.

Group Statistics
Std. Error
BRKHE N Mean Std. Deviation Mean
Month 6 /EoS EQ-5D NO 150 63089 234848 019175
YES 59 46312 257722 .033553

Independent Samples Test

Levene's Test for Equality of
Variances t-test for Equality of Means
95% Confidence Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) Difference Difference Lower Upper

Month 6 /EoS EQ-5D  Equal variances 2.385 124 4.521 207 .000 167768 .037109 094609 240927

assumed

Equal variances not 4.341 98.004 .000 167768 038645 .091078 244458

assumed

Table 3. Comparison of baseline

utility for subjects who did vs. those that did not have an

episode of breakthrough HE.

Group Statistics
Std. Error
BRKHE N Mean Std. Deviation Mean
Baseline EQ-5D NO 168 59593 .232598 017945
YES 96 52026 243064 .024808

Independent Samples Test

Levene's Test for Equality of

Variances t-test for Equality of Means
95% Confidence Interval of the
Mean Std. Error Differance
F Sig. t df Sig. (2-tailed) Difference Difference Lower Upper

Baseline EQ-5D  Equal variances 640 424 2.501 262 013 075668 .030251 .016101 135235
assumed

Equal variances not 2471 190.727 014 075668 .030618 .015275 136061
assumed

Table 4. Paired samples comparison of baseline & Month 6 / EoS utility for subjects who

remained in covert state.

Paired Samples Statistics

Std. Error
Mean N Std. Deviation Mean
Pair1  Baseline EQ-5D 61592 139 223112 018924
Month 6 / EoS EQ-5D 62365 139 239076 020278

Paired Samples Test

Paired Differences

95% Confidence Interval of the

Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair1  Baseline EQ-5D - Month -.007734 198845 016866 -.041083 025615 -459 138 647
6/EoS EQ-5D

15





Table 5. Paired samples comparison of baseline & EoS utility for subjects who had a

breakthrough HE episode

Paired Samples Statistics

Std. Error
Mean N Std. Deviation Mean
Pair1  Baseline EQ-5D 50204 54 235016 .031982
Month 6 / EoS EQ-5D 43889 54 254338 034611
Paired Samples Test
Paired Differences
95% Confidence Interval of the
Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair1  Baseline EQ-5D - Month .063148 242358 .032981 -.003003 129299 1.915 53 .061
6/EoS EQ-5D

Norgine also analysed the utility data adjusted for baseline utility. However the only output of the
analysis was Figure 3 presented below.

Norgine conclude that by month 6 there is an incremental difference of 0.032 favouring rifaximin
patients. This is used in the economic analysis as the incremental utility attributable to rifaximin (when
compared to placebo) in the covert state. Hence this utility gain is not related to avoiding HE
episodes.

The ERG have several concerns with the adjusted analysis:

The Committee requested that the adjusted analysis was undertaken, however Norgine do
not provide much detail on this analysis. Furthermore the adjusted estimate of 0.032 is used
in the economic analysis hence it is quite surprising that the unadjusted analysis was reported
with great level of detail while the adjusted analysis was barely reported.

Figure 3 does not provide p-values. This means that it is impossible to assess if the
differences in utility reported (including the 0.032 value) are statistically significant.

Figure 3 reports the difference in EQ-5D utility at different points in time between rifaximin and
placebo patients, with no differentiation between patients in the covert and in the overt state.
As seen before in ***.1 and ***.2, excluding patients who experienced a HE event could
potentially have a great impact on this analysis. As previously mentioned, removing patients
who experienced a HE event could potentially flatten the curves as patients in the covert state
tend to have a fairly stable QoL throughout the analysis. This also means that the difference
in utility of 0.032 at the EoS could be attributable to HE episodes.

The face validity of Figure 3 is somewhat questionable:

0 The EQ-5D utility scores appear to be rather low both for the rifaximin and the
placebo arm (range: -0.013 to 0.046), especially when compared with the utility
values from the unadjusted analysis (range: _).

0 The effect of the adjustment is surprisingly large, particularly in the absence of details
about how the adjustment was done.
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Figure 3. Baseline-adjusted difference in EQ-5D utility at each time point
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Norgine response to NICE request, page 10.

Table 6 presents the mean health state utility values used in the revised cost-effectiveness analysis.
One of the key observations that can be drawn from this approach is that the utility value associated
with the overt health state of the rifaximin arm is now higher than the one associated with the overt
health state of the placebo arm. In other words, the values now used imply that rifaximin offers a
considerable QoL gain to patients in the overt state (and not just through prolonged time to HE
events). This contrasts with the original model submitted by Norgine, in which QoL gains were linked
to the difference in utilities between the covert and overt states and (subsequently on the addendum)
to the use of rifaximin in the covert state.

The ERG have some concerns regarding the three base utility values used in the analysis (note that
the remainder values are obtained through calculation). These are now detailed.

The estimated utility value is 0.568, however the ERG could not trace this value back to its original
source. It is not clear in the manufacturer revised report if this value was obtained through the
adjusted EQ-5D utility analysis or through any other source.

The estimated utility value is 0.286. This is the incremental utility associated with preventing a patient
from experiencing a HE event (i.e. this represents the loss in QoL that a patient is expected to
experience if he suffers a HE event).

The Committee were concerned that in their previous submission the manufacturer had
underestimated the gain in utility associated with preventing a HE event. In that sense, the approach
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followed in the revised analysis can be considered an improvement, as it led to a higher estimate
(Table 6).

However, the estimate used comes from the manufacturer’s original submission (and not their revised
analysis), where utility values were taken from a study commissioned by Norgine and health state
preferences were derived from the general public. Upon the original submission, the Committee was
concerned that the utilities estimated from the general public may not be reliable and were too high for
people with underlying liver disease and therefore recommended that Norgine used the SF-36 utility
data collected in RFHE3001.

Additionally, the revised approach departs even further from the previous analysis as not only did
Norgine go back to using values from the original submission, but they have decided to use different
utility values than the ones employed in the original cost-effectiveness model. While in the original
economic analysis Norgine believed that the time-trade-off (TTO) utility values were suited for the
model, in their revised analysis they decided to use the standard gamble (SG) utility values, originally
incorporated in their sensitivity analysis. To note is that the TTO incremental utility value is , SO
there is not a major difference from the SG incremental utility estimate of 0.286. Nonetheless, no
rationale was provided for this decision.

More importantly, Norgine claim to have used the SG utility increment as there were no observations
from the SF-36 scores in the overt state in RFHE3001. They then add that although observations in
the overt state (n=67) were available from RFHE3001, the resulting value of 0.463 is most likely to be
a significant over-estimate since it mainly represented patients with breakthrough HE with a Conn
score of 1 plus a 1 grade increase in asterixis, and therefore did not represent the utility of patients in
Conn scores 2, 3 or 4.

The ERG worry about the lack of coherence and transparency of these statements.

Firstly, it seems unreasonable that no utility observations were captured for patients in the overt state.
Even though the ERG are not clear if HE patients were called back for visit 15 and had their utility
recorded (as the CSR and the submission documents do not specify this), there seems to be data
available for these patients.

Secondly, the unadjusted analysis of utilities reports analysis undertaken for patients in the overt
state. Contradicting their first argument, Norgine claim that there were observations captured for
patients experiencing a HE event but that the resulting value 0.463 is likely to be an overestimation.
Again, the ERG cannot trace this value back and are unaware of the source of this estimate, as well
as of the statistical analysis around it (for example p-values and the population baseline
characteristics in terms of Conn scores).

The estimated utility value is 0.032, regardless of the heath state the patient is in. This is the
incremental utility associated with the patient being on rifaximin (i.e. this represents the gain in QoL
that a patient is expected to experience if he is on rifaximin treatment, regardless of the fact that he
might experience a HE event or not).

The Committee were concerned that in their previous submission the manufacturer had
overestimated the gain in utility associated with rifaximin treatment. In that sense, the approach
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followed in the revised analysis can be considered an improvement, as it led to a lower estimate
(Table 6).

However, the ERG are concerned with the lack of details provided by the manufacturer as to how this
estimate was obtained. As previously mentioned, this value was presented in Figure 3 but no
statistics were provided. Therefore we cannot know the sample size, the statistical significance and
other crucial statistics to assess the validity of this approach. Furthermore, the ERG have raised some
issues with regards to the face validity of Figure 3 (previous subsection of the report).

Finally, it should be noted that the incremental gain in QoL associated with rifaximin treatment is now
also assumed for the overt state. This means that patients experiencing a HE event who are on
rifaximin are expected to have a higher utility during the event period than patients experiencing the
event who are on placebo. The clinical plausibility of this scenario should be considered by the
Committee.

Table 6. Mean utilities used in models by health states

Rifaximin [ 0.600 Calculation: 0.568 + 0.032
Covert
Placebo [ 0.568 ?
Rifaximin [ ] 0.314 Calculation: 0.600 - 0.286
Overt
Placebo [ 0.282 Calculation: 0.568 - 0.286
Study used in the original
Rifaximin - 0.286 submission (SG estimates)
Difference (Covert
minus Overt) . .
Study used in the original
Placebo - 0.286 submission (SG estimates)
Adjusted utility analysis
Diff Covert - 0.032 from SF-36 data in
(rilfa?(ri?r:ﬁeminus RFHES300f
lacebo) Adjusted utility analysis
P Overt - 0.032 from SF-36 data in
RFHE3001
Implications

After incorporating the revised utility analysis in the model, Norgine reported an ICER of £29,076.
However the ERG found a small mistake in the economic model related with the age weights applied
to the utility calculations and we have corrected this. Table 7 shows that using the revised utility
analysis in the economic model leads to an ICER of £28,805 after the ERG correction.

Table 7. ICER with revised utilities (with ERG correction)

Total costs £ £28,874 £6,925 £21,949
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QALYs 3.850 3.088 1.241

ICER £28,805

The assumption that patients on rifaximin benefit from QoL gain just by being on rifaximin treatment
(i.e. not by avoiding the occurrence of HE episodes) was thoroughly discussed in the previous
Committee meeting. Since in the revised analysis the manufacturer kept this assumption, not only for
the covert but also for the overt state, the ERG undertook some exploratory analysis to assess the
impact of removing the incremental utility gain associated with rifaximin vs placebo (Table 8) and
report the results of the analysis in Table 9.

The third column in

Table 9 presents the final ICER when no incremental utility is considered between the rifaximin and
the placebo arms for the covert state (scenario 1), with the incremental utility gain in the overt state
assumption in place.

The fourth column presents the ICER when no incremental utility is considered between the rifaximin
and the placebo arms for the overt state (scenario 2), with the incremental utility gain in the covert
state assumption in place.

Finally the last column presents the ICERs when no incremental utility gain between the rifaximin and
the placebo arms for both heath states (overt and covert) is considered. When the same utility values
are applied (scenario 3: QoL gains are only accrued through reduced recurrence of HE episodes and
not through treatment itself) the lifetime ICER increases from £28,805 to £39,296

Removing the incremental utility gain between rifaximin and placebo in the covert state has the
highest impact on the final ICER driving the base case value up by £10,379. To note is that the
incremental utility gain is considerably low (0.032). Importantly, the unadjusted analysis of SF-36
derived utilities found no statically significant difference between rifaximin and placebo for patients in
the covert state. Unfortunately, Norgine do not present the equivalent analysis with respective p-
values for the adjusted data. Therefore, the ERG are concerned with the use of this value in the
model given its significant impact on the final ICER.

Table 8. Utility values used in ERG exploratory analysis

Rifaximin 0.600 0.568
Covert
Placebo 0.568 0.568
Rifaximin 0.314 0.314
Overt
Placebo 0.282 0.282
Rifaximin 0.600 0.600
Covert
Placebo 0.568 0.568
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Rifaximin 0.314 0.282

Overt
Placebo 0.282 0.282

Scenario 3 (S3) Norgine revised model = ERG exploratory analysis

Rifaximin 0.600 0.568

Covert
Placebo 0.568 0.568
Rifaximin 0.314 0.282

Overt
Placebo 0.282 0.282

Table 9. Impact of the utility increment on the ICER (with ERG corrections)

Revised analysis with Revised analysis with
new utilities (no new utilities (no
increment between increment between
arms in the overt state) | arms in the covert and

(S2) overt states) (S3)

Lifetime ICER £28,805 £39,184 £28,866 £39,296

Revised analysis with
new utilities (no
increment between arms
in the covert state) (S1)

Revised

Time perspective = analysis with
new utilities

Even though Norgine present the revised analysis with the updated utility values derived from SF-36
data in RFHE3001 they still claim that these utility data are not the most appropriate to use in the
economic analysis, and therefore suggest that CLDQ data from Sanyal et al (2011) are used instead,
which would result in a 0.106 utility gain for patients treated with rifaximin compared with patients
treated with placebo.

Norgine also state their preference for the method used previously (whereby they use the mapped
SF-36 to EQ-5D utility values to establish the relationship with CLDQ measures). This is justified
through the following arguments:

e Domains of SF-36 have wider variance than CLDQ domains, suggesting that the former is a
less precise instrument for measuring QoL in patients with underlying neurocognitive
impairment.

e CLDQ is a disease specific QoL measure (as opposed to SF-36).

e The assessment of patients’ QoL with SF-36 was optional, while the assessment with CLDQ
was mandatory hence the likelihood of non-random missing data in the SF-36 dataset is
higher than in the CLDQ dataset.

e HE patients are unlikely to be able to respond adequately to a survey and the 30-day recall
period for the SF-36 questions could be contaminated by subclinical deterioration in those
patients who experienced a HE episode.

However the following arguments should also be considered:
e There was no significant difference in the CLDQ fatigue domain scores between rifaximin and

placebo in RFHE3001, whereas the Sanyal et al (2011) post-hoc analysis reported
statistically significant improvement with rifaximin across all items in the fatigue domain. In
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particular, the Committee noted that the post-hoc analysis indicated that there were significant
differences in the drowsiness and sleepiness score of the CLDQ fatigue domain, whereas the
specific Epworth Sleepiness Scale used in the ftrial indicated no consistent differences
between the placebo and rifaximin groups in change from baseline.

Sanyal et al. (2011), which reported CLDQ data from a post-hoc analysis of RFHE3001,
included QoL data for North American and Canadian patients only (219 of 299 patients) and
Russian patients were excluded from the analysis because there was no validated Russian
translation of CLDQ, resulting in loss of data.

Arguably, if HE patients are unlikely to be able to respond adequately to a survey this would
also affect their capability of responding to the CLDQ questionnaire, even if this is a liver-
specific QoL measure. Furthermore, the CLDQ assessments took place on the same days of
the (optional) SF-36 completion, therefore if Norgine believe that the 30-day recall period for
SF-36 questions could be contaminated by subclinical deterioration in those patients who had
experienced a HE episode, it seems that the same argument would apply to CLDQ
responses.

Finally, Norgine claim that a time weighted methodology appears more appropriate but the
area under the curve approach could also be taken with SF-36 data.
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Summary of previous submission and Committee’s comment

Norgine used RFHE3002 data (including all patients) to model mortality in four health states of the
Markov structure, respectively:

o Time to death from the initial covert state

¢ Probability of mortality within 30 days of the first observed HE episode
e Time to death from the subsequent covert state

o Probability of mortality within 30 days of any subsequent HE episode.

Data from RFHE3002 was extrapolated over 5 years to model time to death form the initial and
subsequent covert states. While a log-normal distribution was used to model time to death from the
initial covert state, a Weibull distribution was used to model time to death from the covert state after
any subsequent HE event.

Mortality associated with the overt states was not modelled using survival analysis. The probability of
death in the first overt state was calculated as the number of deaths within 30 days of onset of the first
observed HE event (.). Subsequent overt mortality was calculated as the proportion of subjects who
entered any subsequent overt state who died within 30 days (I).

However, the Committee was concerned that the model predicted a difference of 3.6% in the risk of
mortality with rifaximin compared with placebo during the first 6 months of the model and a difference
of up to 8% over the 5-year time horizon (ACD, section 4.11).

The Committee considered whether it was clinically plausible to expect a differential mortality benefit
with rifaximin plus lactulose compared with lactulose only. It noted that the manufacturer’s updated
analysis demonstrated that the time to subsequent overt HE episodes decreased as the number of
episodes increased. The Committee expressed concern that the model predicted an increasing
differential mortality benefit for rifaximin when clinical experience indicates decreasing clinical efficacy
over time in preventing overt HE episodes (ACD, section 4.12).

The Committee recommended that further analyses be requested excluding mortality benefit in the
remission state and incorporating a clinically plausible diminishing mortality benefit over time (ACD,
section 4.12).

Overview of method applied in the revised analysis

Norgine sought additional clarification from NICE’s Technical Team on how to address the
Committee’s request in a clinically plausible manner. Norgine concluded that if the lifetime horizon
perspective was adopted (as per the Committee suggestion), the issue of increasing mortality benefit
over time in the economic model would be solved. Widening the time horizon of the economic
analysis lead to a more clinically plausible diminishing mortality benefit with rifaximin compared with
placebo (base case in ***-4)

Norgine explain that the mortality rate in the initial covert state (i.e. before experiencing a HE event)

and in the subsequent covert state (i.e. after the patient experienced a HE event) are not expected to
be similar from a clinical point of view. Based on the analysis undertaken by Bustamante et al, 1999
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Norgine claim that the hazard of death is highest within the first three months following a HE event. As
the model assumes that patients enter the subsequent covert state 30 days after they experience a
HE event, these patients are arguably more likely to die than those sitting in the initial covert state (i.e.
before experiencing a HE event).

Norgine add that it would not be clinically plausible to assume that 30 days after a HE event patients
would automatically return to their initial baseline death hazard.

Norgine response to NICE request, page 15.

As per the Committee request, Norgine have also undertaken scenario analysis to assess the impact
of removing the mortality benefit of rifaximin compared to placebo in the covert and the overt states of
the model, respectively. Three scenarios were considered:

1. Mortality rate in the initial covert state is equal to the mortality rate in the subsequent covert
health state.

In this scenario it was assumed that patients in the subsequent covert state (i.e. patients who
have experienced a HE event and then return to the covert state 30 days after the episode)
experience the same mortality rates as patients in the initial covert state (i.e. patients who have

not experienced a HE event). This is represented by the Scenario 2 curve in ***-4.
2. Mortality in the overt state equals mortality in the covert state.
In this scenario it was assumed that patients in the overt state experience the same mortality

rates as patients in the covert state. This assumption implies that there is no increase in mortality
while patients experience a HE episode. This is represented by the Scenario 3 curve in ***-4.
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3. Scenario 1 and 2 combined — there are no mortality benefits associated with rifaximin
treatment.

Scenario 1 and scenario 2 were combined to reflect a situation where rifaximin would not have
any impact on the mortality of HE patients. This is represented by the Scenario 4 curve in

***-4.
Critique of the method applied in the revised analysis

Norgine did not change the methodology previously used to estimate mortality within the economic
model. Widening the time perspective of the analysis revealed that

(*** 4)

The ERG are generally satisfied with the approach taken. Furthermore Norgine undertook scenario
analyses to explore the impact of mortality in the final ICERs (explored in the next subsection).

It seems reasonable and clinically plausible that rifaximin impacts mortality rates experienced by HE
patients. However the clinical plausibility of using different mortality rates in the four health states of
the model should be considered. More specifically, three clinical aspects should be discussed:

Norgine claim that mortality in the subsequent covert state is supposedly higher for the initial 3
months after the HE event (Bustamante et al, 1999). It seems reasonable that after an HE event
patients do not immediately return to the baseline mortality risk they experienced before the HE event.
However in the economic model the risk of death in the subsequent covert state is always higher than
the mortality risk in the initial covert state. Despite this, the difference in mortality is relatively small,
especially after year 5, where the difference is around 0.5%, and remaining stable until year 40.
Figure 5 presents the difference in mortality between initial and subsequent covert states throughout
time.

Figure 5. Difference in mortality in the covert state
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The ERG find plausibility in the argument that patients experience a higher mortality risk while
suffering from a HE event.

Mortality associated with the overt states was not modelled using survival analysis. The probability of
death in the first overt state was calculated as the number of deaths within 30 days of onset of the first
observed HE event (). Subsequent overt mortality was calculated as the proportion of subjects who
entered any subsequent overt state who died within 30 days (JJ).

The ERG believe that the clinical plausibility of experiencing a lower mortality risk in the subsequent
overt state compared with the initial overt state should be considered, as it would seem more
plausible to have an increasing mortality risk with the increased frequency of HE events.

Implications

Table 10 allows comparison across observed mortality in RFHE3001 and RFHE3002, mortality rates
for HE patients using CPRD data, and the mortality estimates generated by the revised model. The
latter show that at 6 months around 10% of patients on placebo are estimated to be dead, whilst for
patients on rifaximin the estimated death rate is 7%. The corresponding values from RFHE3001 show
that while the mortality in the rifaximin arm was similar to the modelled one, the economic model
tends to overestimate mortality on placebo patients. However, mortality data from RFHE3001 was
considered not to be mature enough to draw any economic conclusions.

The 2-year mortality rate for rifaximin patients from the revised economic model is
*. For patients on lactulose this comparison is not possible as

RFH3002 was a single arm study.

The 5-year mortality rates are around 48% in the rifaximin arm and 56% in the placebo arm. This
means that at 5 years, rifaximin plus lactulose have an incremental effect of 8% in terms of deaths
avoided, when compared with lactulose alone. Our clinical expert indicated that while the incremental
effect seems reasonable, the overall death rates seem low for patients in both arms for all points in
time (especially at 5 years). The clinical expert added that a higher number of liver transplants would
be expected amongst HE patients (only 1 liver transplant was observed on the placebo arm of
RFHE3001). At 40 years, mortality rates in the rifaximin and placebo arms of the model are identical,
100% having died (Figure 6).
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Table 10. Mortality rates from different sources

RFHE3001
Rifaximin - 7.14% - - - - - -
Placebo - 6.92% - - - - - -
RFHE3002
Overall [ ] [ ] [ ] [ | - - - -
ggg;mumg RFX from . | B B i i ) i
New patients [ | [ | [ ] [ ] - - - -
CPRD 6 mnth survivors 3.1% 14.2% 19.7% | 32.8% | 38.3% | 43.7% 47.4% -
Revised model
Rifaximin 0.29% 6.69% 13.69% | 24.98% | 33.95% | 41.39% | 47.71% 99.77%
Lactulose 0.29% 10.30% | 19.15% | 32.07% | 41.66% | 49.30% | 55.59% 99.82%

Figure 6.0verall mortality in the model
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As per Norgine scenario analysis, Table 11 shows the impact of mortality on the final revised ICER. It
should be noted that the base case ICER presented on the second column does not include the utility
adjustments presented on Section 4. Furthermore, the ERG found a small mistake in the model. After
correcting this, the final lifetime ICER came down to £17,681.
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The third column on Table 11 presents the impact on the final ICER of assuming the same mortality in
the subsequent covert state and in the initial covert state, therefore assuming that there is no increase
in mortality risk 30 days after a HE episode. This has a considerable impact, increasing the final ICER
to £21,773. To note is that the difference in mortality risk between the covert and overt states is
assumed in this scenario.

The fourth column on Table 11 shows the impact on the final ICER of assuming the same mortality
risk in the overt and the covert states of the model, therefore assuming that there is no increase in
mortality risk while the patient experiences a HE event (compared to when the patient is on the covert
state). This has a small impact, increasing the final ICER to £21,606. To note is that the difference in
mortality risk between initial and subsequent HE events both for the covert and overt states is
assumed in this scenario.

Finally, when we assume that HE events do not have any kind of impact on mortality, the final ICER
goes from £17,681 to £31,632. This scenario assumes that there no difference in mortality between
covert and overt health states, as well as no difference in the mortality risk between initial and
subsequent health states (i.e. this combines the previously described scenarios).

Table 11. Impact of mortality decomposed (with ERG corrections)

ICER £17,681* £21,773 £21,606 £31,632

*This value does not include the utility adjustments
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Base case

Norgine presented a revised cost-effectiveness analysis of rifaximin-a 550 mg for the prevention of
recurrence of HE in patients with liver cirrhosis and reported an ICER of £17,834 over lifetime.
However the ERG found a small mistake in the age weights applied to the utility values in the model.
After correcting this, the final ICER decreased to £17,681 (Table 12).

Table 12. Cost-effectiveness results in the revised analysis

Total costs £ £28,874 £6,925 £21,949
QALYs 4.452 3.211 1.241

ICER £17,834
ICER with ERG correction £17,681

As explained in Section 4, it is the manufacturer opinion that the revised utility values should not be
used in the base case analysis. Therefore, using the lifetime perspective but keeping the utility values
used in the previous submission (CLDQ values from Sanyal et al 2011) generated an ICER of
£17,681 with the ERG correction.

Since the Committee requested that the revised utility data were included in the base case analysis,
the ERG combined the revised analysis undertaken by Norgine and present the final ICER in Table
13. After the ERG correction (mentioned previously), the final base case ICER is £28,805 per QALY.

Table 13. ERG cost-effectiveness results in the revised analysis (all changes considered)

Total costs £ £28,874 £6,925 £21,949
Lifetime horizon perspective
. QALYs 4.452 3.211 1.241
(old utility values)
ICER £17,681
Total costs £ £28,874 £6,925 £21,949
Lifetime horizon perspective
. . , QALYs 3.850 3.088 0.7620
and revised utility analysis
ICER £28,805

Sensitivity analysis

Norgine undertook one-way and probabilistic sensitivity analysis.
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The output of the one-way sensitivity analysis is presented in Figure 7. This analysis was performed
for the 5-year base case ICER including the CLDQ utility values. The ERG do not see much value in
the analysis presented as it basically reports the impact of varying the parameters included in
Celgene’s previous analysis and does not include the revised model parameters and assumptions
included in the updated submission (lifetime time horizon and SF-36 derived utilities).

Figure 7. One-way sensitivity analysis
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CLDG Overall scone LS mean rifaximin-incremant (95% CL Samyal 2011}

Length of stay for BOHE-related admission {placebo: 2 to 11 days}

Lognarmal negression treaiment parameter (C1 o O1 wansition; 95% CI}

Walbull regression canstant paramater (G2 modality: 9% CI)

Langth of skay for BOHE-related admmssean (Zifaximin; 2 o 11 days}

CLDQ-EQS50 mappng parameter astimate {95% CI}

30-dawy BOHE mortality risk (02 99% Cl}

30-day SOHE monality risk [O1: 95% CI)

Lognarmal negression fin_sig parameter (C1 ke O1 transition: 85% Cl}

Frequancy of cuipalent viais {annually to bi-monthily}

E15.000 £20,000 £25.000 E30000  £35000 E40.000 £45.000

Probabilistic sensitivity analysis (PSA) was undertaken for different scenarios and was based on
10,000 simulations. Model parameters were varied according to different probability distributions,
which were reported in Table 6 of the manufacturer revised submission (p 28). The scenarios
considered for the PSA are described below, together with some of the reported cost-effectiveness
acceptability curves (CEACS).

Norgine undertook PSA to assess the impact of varying model parameters on the final lifetime (42
years) ICER. Figure 8 presents the CEAC. The probabilistic ICER was reported to be £18,144 and at
a willingness to pay of £30,000 there was a 95.5% probability of rifaximin being cost-effective when
compared with lactulose.
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Figure 8. CEAC for Norgine base case analysis over lifetime
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Norgine response to NICE request, page 23.

Norgine undertook PSA to assess the impact of varying model parameters on the final lifetime (42
years) ICER when SF-36 utility values were used in the economic model. Figure 9 presents the
CEAC. The probabilistic ICER was reported to be £29,668 and at a willingness to pay of £30,000
there was a 46.4% probability of rifaximin being cost-effective when compared with lactulose.
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Figure 9. CEAC when SF-36 derived utilities are used over lifetime
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Norgine response to NICE request, page 23.

The ERG believe that this PSA scenario should be the one considered for the purpose of assessing
the uncertainty within the economic model as this includes the SF-36 patient utility data and uses the
lifetime time perspective.

Norgine undertook PSA to assess the impact of varying model parameters on the final lifetime ICER
when the mortality rates in the initial and subsequent covert states were assumed to be the same in
the economic model. The CEAC is presented in Figure 16 of the manufacturer submission. The
probabilistic ICER was reported to be £22,324 and at a willingness to pay of £30,000 there was a
79.2% probability of rifaximin being cost-effective when compared with lactulose.

Norgine undertook PSA to assess the impact of varying model parameters on the final lifetime ICER
when the mortality rates in the covert and the overt states were assumed to be the same in the
economic model. The CEAC is presented in Figure 17 of the manufacturer submission. The
probabilistic ICER was reported to be £22,111 and at a willingness to pay of £30,000 there was a
80.6% probability of rifaximin being cost-effective when compared with lactulose.

Norgine undertook PSA to assess the impact of varying model parameters on the final lifetime ICER
when mortality benefits associated with rifaximin were excluded from the economic model. The CEAC
is presented in Figure 18 of the manufacturer submission. The probabilistic ICER was reported to be
£32,420 and at a willingness to pay of £30,000 there was a 37.1% probability of rifaximin being cost-
effective when compared with lactulose.
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As previously mentioned in Section 4, the scenario analysis around mortality are useful to the extent
that they show the impact of modelled mortality in the final ICER. The same applies for the
undertaken PSA of the different mortality scenarios. As noted in the previous ERG report, mortality
still appears to have some impact on the final ICER however this is not concerning.
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Having considered the addendum to the original submission undertook by Norgine, the Committee
concluded that the ICER resulting from the analysis £20,799 was not plausible based on the
uncertainties around model parameters and assumptions.

In this section of the report we summarise the uncertainties associated with the economic analysis
reported on the addendum, we provide a brief recap of Norgine’s approach to deal with these, and
finally present the implications of the revised analysis.

Uncertainties in the previous analysis
The uncertainties in Norgine’s previous analysis related to the following matters:

e A5 year time horizon was used in the economic model. This was considered inappropriate for
the purpose of capturing all the relevant costs and benefits associated with rifaximin. The
Committee suggested that a lifetime time horizon was employed in the economic analysis.

e Norgine used SF-36 observations collected in RFHE3001 to map to EQ-5D utility values.
However, further analysis was undertaken to establish the relationship between CLDQ scores
and the estimated EQ-5D index utility generated from the mapping exercise. Introducing
further modelling steps after the mapping exercise to quantify the relationship with CLDQ
scores was considered unnecessary and deemed to introduce further uncertainties in the
analysis. The Committee asked that additional analysis was undertaken employing mapped
SF-36 observations directly to EQ-5D utility values, using all observations in each relevant
health state and adjusting these for baseline utility.

e The submitted model predicted a difference of 3.6% in the risk of mortality with rifaximin
compared with placebo during the first 6 months of the model and a difference of up to 8%
over the 5-year time horizon. This was considered to be unreflective of clinical reality, where a
diminishing benefit in mortality would be expected over time.

e The Committee requested that a full probabilistic sensitivity analysis was undertaken for the
revised analysis.

Norgine’s approach in the revised analysis
In their revised analysis Norgine have taken the following steps:

o Alifetime time horizon was used in the economic analysis.

e Scenario analysis was undertaken whereby the utilities used in the model were obtained by
mapping SF-36 observations collected in RFHE3001 to EQ-5D utility values directly
(unadjusted and adjusted utility analyses were reported). However the economic model also
included utility values derived from other sources.

e Widening the time horizon of the economic analysis solved the problem of the increasing
benefit in mortality observed with rifaximin over time. Furthermore, scenario analysis was
undertaken to assess the impact of modelled mortality on the final ICER.

e Probabilistic sensitivity analysis was presented for a different range of scenarios.

Implications of the revised analysis

Revision of the additional evidence submitted by Norgine suggests that:
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The economic results are more robust when a lifetime time horizon is used as costs and
benefits are appropriately captured.

When the revised utility data and the lifetime time perspective are considered simultaneously
in the economic analysis, the final base case ICER is £28,805 per QALY.

The revised utility values used in the economic analysis are a source of concern to the ERG:

0 The difference in utility assumed between rifaximin and placebo was derived using
the adjusted utility analysis, however the ERG are concerned with the lack of detail
and the validity of the analysis. More specifically there was not much detail around
the methodology used to derive these values and p-values were not reported.

o The utility value associated with the covert state in the placebo arm of the model is
not sourced.

o The difference in utility values assumed between the covert and the overt state in the
model comes from the manufacturer’s original submission, where utility values were
taken from a study commissioned by Norgine and health state preferences were
derived from the general public.

The key driver of the cost-effectiveness results is the revised incremental utility assumed for
rifaximin patients in the covert state compared with placebo patients in the covert state. The
method used to derive such estimates raises some concerns. Therefore it is strongly
recommended that clinical opinion is used to validate the utility gains claimed by the
manufacturer.

The incremental mortality benefit associated with rifaximin treatment compared with placebo
is now in agreement with clinical reality as a diminishing benefit is observed over time.
Furthermore, mortality is not likely to be a key driver of the final ICER and the modelled
values are generally in accordance with real life data.

Probabilistic sensitivity analysis showed that the revised utilities values used in the model are
key drivers of the final ICER.
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ERG exploratory analysis - Norgine submission

As per NICE request, the ERG have undertaken additional exploratory analysis around the utility
values used in the revised economic model.

We have run the model assuming an incremental utility associated with the covert state of 0.168
(Scenario 1) and of 0.076 (Scenario 2). This is the utility gain associated with avoiding a HE event, i.e.
avoiding a patient from moving into the overt heath state.

If we assume the base case ICER with the revised utility analysis incorporated (Table 4 - £28,805), it
is observable that the impact of varying the incremental utility value associated with the covert state is
not very significant (Table 2- £28,915; Table 3- £29,000).

Nonetheless, the £28,805 ICER should be interpreted with caution as there are multiple uncertainties
around the utility values incorporated in the revised economic analysis, especially the 0.032 increment
associated with rifaximin on the covert state of the model.

In conclusion, changing the abovementioned parameters, doesn’t seem to have a great impact on the
final ICER. The parameter with the greatest impact on the final ICER remains the incremental utility
associated with rifaximin on the covert state of the model (page 20 and 21 of the ERG report for more
details on this)

Table 1. Scenarios run by the ERG

Rifaxmin | [l | o.600 Calculation: 0.568 + 0.600 0.600
c 0.032
overt
Placebo [ | 0.568 ? 0.568 0.568
Rifaximin | [l 0.314 Calculaglcz)g:eso.SOO - 0.314 0.314
Overt —
Placebo | [l 0.282 Ca'cu'ag';géo'sss - 0.282 0.282
Study used in the
Difference | Rifaximin - 0.286 original submission (SG 0.168 0.076
(Covert estimates)
minus Study used in the
Overt) Placebo [ | 0.286 | original submission (SG 0.168 0.076
estimates)
Adjusted utility analysis
Difference | Covert [ | 0.032 from SF-36 data in 0.032 0.032
(rifaximin RFHE3001
minus Adjusted utility analysis
placebo) Overt - 0.032 from SF-36 data in 0.032 0.032
RFHE3001
Table 2. ICER scenario 1
Total costs £ £28,874 £6,925 £21,949
QALYs 3.856 3.097 0.7591
ICER £28,915






Table 3. ICER scenario 2

Cost-effectiveness

Rifaximin

results per patient
over lifetime — S2

(1)

Placebo (2)

Incremental value (1-2)

Total costs £ £28,874 £6,925 £21,949
QALYs 3.860 3.104 0.7568
ICER £29,000

Table 4. ICER base case revised analysis

Cost-effectiveness
results per patient

- Rifaximin
over lifetime — BASE 1) Placebo (2) Incremental value (1-2)
CASE with revised
EWEWEIS
Total costs £ £28,874 £6,925 £21,949
QALYs 3.850 3.088 1.241
ICER £28,805
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Further Submission NICE STA: Hepatic encephalopathy - rifaximin

(maintenance) [ID496]

Prepared by:
Norgine Pharmaceuticals

Executive Summary

Introduction

Following a third Committee meeting in April 2014 (and the drafting of a Final
Appraisal Determination in May 2014) the Institute has agreed that the STA process
Hepatic encephalopathy - rifaximin (maintenance) [ID496] is still not complete.

Consequently the FAD remains unpublished and the appraisal will be taken back to
the Committee for further consideration of the evidence. This is a further submission
of supportive data for consideration by the Appraisal Committee.

Norgine outlines four key areas of additional input to the Committee for
consideration:

1.

The use of minimum important difference (MID) data to support the
assumption of utility gain in patients with covert hepatic
encephalopathy (HE) treated with rifaximin-a.

The Committee has not previously accepted the impact of the higher level of
health related quality of life from rifaximin-a therapy in HE patients who are in
the covert HE state in between recurrent overt HE episodes. A range of MID
inputs are used to support the assumption that this higher level is more
appropriate and is consistent with feedback from both physicians and
representatives of patients and carers. A recent study [1] reported
improvements in Quality of Life substantially greater than the 10% seen in the
pivotal clinical trial [2, 3]

The application of the results of a series UK “real world” data audits in
the economic modelling for rifaximin-a.

The impact on both reduction in hospitalisations and length of inpatient stay
seen when treating HE patients in the UK with rifaximin-a is included in the
economic analysis for this healthcare intervention. This analysis shows that
rifaximin-a is at the very least cost-effective if not cost saving when used as
part of routine care for patients with recurrent overt HE in the UK.

An analysis of the effects of NHS policy in England & Wales on reducing
hospital bed stay.

An analysis of hospital episode statistic data showing that the programs
introduced in NHS England & Wales to increase efficiency and reduce
hospital bed stay had no effect on the hepatology clinical specialty during the
period of the real world audits

Further data to support the long term effectiveness of rifaximin-a, and
its effect on mortality.
Rifaximin-a has long term data to support its clinical use beyond 6 months to
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reduce recurrence of overt episodes and has the potential to have a positive
effect on the mortality of HE patients.

Executive Summary - Background

Hepatic encephalopathy (HE) is a condition, associated with liver disease, which
results in what is essentially a delirious state, fluctuating between a covert and overt
state but never completely abating. Thus reporting of data in these relatively
uncommon patients (designated an orphan disease in the USA and certain other
countries) is not straightforward. This is particularly true of Patient Related Outcome
measures such as health-related utility.

Importantly, the estimated ICER for rifaximin-a plus SOC versus SOC alone
(lactulose) has rested on a difference in health-related utility, in a covert HE state,
described incorrectly in the unpublished FAD (May 2014) as a ‘remission state’. The
conclusions of the last Committee meeting (contained in the unpublished FAD, May
2014) rested mainly on the uncertainty of this issue.

The four key areas of analysis outlined should address the uncertainties expressed
in the unpublished FAD.

1. The use of minimum important difference (MID) to support the assumption
of utility gain in patients with covert HE treated with rifaximin-a.

Norgine derived the difference in utility in the covert state between the rifaximin-a
cohort and standard of care cohort in two ways from a single, randomised clinical
trial. Again it should be noted that it is difficult to collect RCT data in these types of
patients for the reasons stated above. First with a positive utility increment of 0.106,
derived from a relationship between EQ-5D and the disease specific measure
(CLDQ) and second, as requested by the Committee at the second TAC (October
2013), derived directly from SF-36 converted to EQ-5D utilities, recorded in some of
the patients in the trial at 0.032 units.

If this second value of 0.032, derived as requested by the Committee, is accepted,
then the rifaximin-a would be regarded as cost effective. The evidence supporting
this thesis is persuasive and is clearly at odds with the Committee’s conclusions in
the unpublished FAD.

For a clinician or patient to detect or observe an improvement in utility it would have
to exceed the minimally important difference (MID) threshold, which is at least 0.03
units. There is evidence from a number of sources that the minimal important
difference in EQ-5D is much higher than 0.03 (Walters and Brazier 2005 [4] posit
0.074, Pickard et al 2007 [5] suggest a higher value of 0.10 — 0.12). A recent review
(Coretti et al 2014 [6]) found a range of values between 0.03 and 0.52. These
authors stated that the paper by Walters and Brazier [4] was considered a
benchmark. As the QoL improvements are observed and detected by both patients
and physicians a value of 0.032 would appear conservative in the light of these
publications.

Consideration of the effects that applying these assumptions from publications of
MID are shown in Table 1.
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Table 1. Outputs of Cost Effectiveness Model for Rifaximin-a in HE Patients:
Incremental Cost Effectiveness Ratios at 5, 10 and Lifetime Horizon
Considering the MID Utility Assumption

Covert Utility Covert 5 Year 10 Year Lifetime

Assumption Utility ICER ICER ICER
Benefit

Norgine Basecase 0.106 £20,702 £19,241 £17,810

Walters and Brazier [4] 0.074 £25,907 £23,549 £21,331

(MID estimation)

Direct SF 36/EQ 5D 0.032 £38,669 £33,349 £28,805

Derived (TAC

requested)

The Committee believed that the most realistic assumption for utility in the economic
model for rifaximin-a was derived from direct translation of the SF-36 data collected
in the study. Norgine has consistently recommended that the best assumption for
utility should be based on the disease specific HRQoL tool CLDQ as this more
accurately reflects the impact rifaximin-a has on the patients. Sanyal et al 2011 [3]
clearly demonstrated this impact. Significant improvements in Qol associated with
rifaximin-a treatment have also been reported in other studies (Sidhu et al 2011 [1];
Bajaj et al 2011 [7])

The Committee acknowledged that a utility benefit with rifaximin-a was plausible,
however the Committee was concerned by the uncertainty around the utility values in
the model and the magnitude of the utility benefit used in the Norgine basecase has
not been accepted by the Committee.

Norgine has repeatedly made the case that HRQoL is difficult to record in a
cognitively impaired patient and the Committee accepted that rifaximin-a would have
an effect on quality of life in the covert state. Thus the Company recommend that a
published reference case for the utility assumption should be used. If the Walters and
Brazier [4] minimally important difference for utility is assumed for this model, then
rifaximin-a could be considered cost effective under a £30,000 threshold level. This
should address the Committee’s uncertainty over this utility assumption in the model

2. The application of the results of a series UK “real world” data audits in the
economic modelling for TARGAXAN 550mg

Using data from the real-world audits, published independently by four UK centres
with experience in using rifaximin-a, a model scenario was created that best
simulates the resource use observed in the real-world.

As the model is based on the covert HE cohort recruited to the randomised study
RFHE3001—with lower event frequency than the patients treated in routine
practice—it was not possible to replicate the annualised hospitalisations rate per
patient observed in the pre-rifaximin-a cohort (synonymous with standard of care),
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even with 100% probability of hospitalisation on presentation of overt episode (RWD,
2.8 admissions per patient per year; Model, 1.1).

In an exploratory scenario analysis', to simulate observed descriptive changes in
annualised inpatient bed occupancy (27.7 days per patient per annum (pppa) for
standard of care vs. 8.1 days pppa for rifaximin-a), the length of stay inputs were set
to 25.1 days in the standard care arm, and 14.1 days for rifaximin-a. This produces a
reduction of 48% for admissions per patient per year and a reduction of 71% for
annual bed occupancy in the first 12 months of treatment with rifaximin-a.

Table 2 describes the results of the model outputs adjusted to observations from
Norgine’s meta-analysis of the real world data audits. Under all scenarios rifaximin-a
dominates standard of care in the first four years of treatment. Thereafter only the
more pessimistic scenarios and longer time horizons increase the ICER above
£20,000. It should be further noted that the modelling scenario described,
conservatively applied the same duration of overt disutility as previously submitted
(11 days based on expert clinical opinion).

Table 2 Outputs of Cost Effectiveness Model for Rifaximin-a in HE Patients:
Incremental Cost Effectiveness Ratios at 5, 10 and Lifetime Horizon
Considering the Effects of the Hospital Bed Stay Reduction and Reduced
Hospitalizations from the RWD Audits in the UK NHS

Covert Utility Covert 5 Year 10 Year Lifetime
Assumption Utility ICER ICER ICER
Benefit
Norgine Basecase 0.106 Dominant £4,466 £7,205
Walters and Brazier [4] 0.074 Dominant £5,465 £8,630
(MID estimation)
Direct SF 36/EQ 5D 0.032 Dominant £7,740 £11,654
Derived (TAC
requested)

Baseline bed occupancy 33.8 days per patient per year (weighted mean for
standard-of-care from 4 UK centres prior to introduction of rifaximin-a into clinical
practice).

Following the application of the annualised resource reductions demonstrated in the
real world data audits to the economic model, (represented in table 2), it is clear that
rifaximin-a can be considered a highly cost effective option for the NHS in England &
Wales. The current model demonstrates dominance at 5 years and high levels of
cost effectiveness at the 10 year and lifetime horizon.

3. An analysis of the effects of NHS policy in England & Wales on reducing
hospital bed stay

Data from hospital episode statistics (HES) taken for the period of 2011 to 2013 (the
period associated with the hospital audit data) has not shown any meaningful
reductions in overall hospital bed stay in the hepatology speciality. This is supported
by feedback from hepatology centres in England and Wales who have confirmed that

' Presented to NICE prior to the suspension of the FAD
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the introduction of daily ward rounds designed to reduce bed stay in their hospitals
was introduced in 2009/10, which is before the periods of audit.

Guidance from NHS England focused on targeting areas where length of stay was
considered too long. Feedback from hepatology specialist centres indicated that they
were not considered as target areas for hospital bed stay reduction.

(see Appendix A Hospital Episode Statistics, 2010-11, 2011-12, 2012-13)

4. Long term effect and effect on mortality of rifaximin-a
4.a Further data to support the long term effectiveness of rifaximin-a.

The long-term effectiveness of rifaximin-a in reducing the recurrence of episodes of
overt HE has been shown in the RFHE 3002 open label study (Mullen et al 2014) [8].
This demonstrated a sustained effect over time, which has been supported by real
world data audits previously presented to the Committee. Two of these audits, Bristol
and Newcastle, followed patients for longer than 6 months. A recent publication from
Portsmouth confirmed the continued efficacy of rifaximin-a beyond 6 months.

The results of these studies showed a consistent reduction in hospitalisations for
longer than 6 months for these patients.

Long-term efficacy of rifaximin-a is also supported by publications from other
countries where follow-up has been up to 5 years (Vlachogiannakos et al 2013 [9],
Neff et al 2012 [10]. Follow-up periods of greater than 6 months have also been
reported from a number of international centres Confer et al [11]; Hanouneh et al
[12]; Irimia et al [13]

4.b Effect on mortality of treatment with rifaximin-a

In the previous submissions data from RFHE3002 was used to model mortality. (The
methods and data synthesis are described in “Addendum to Norgine NICE STA
Submission on Rifaximin-a 550mg: Further Analyses in Response to Technology
Appraisal Committee’s Critique of the Economic Case” submitted to NICE October
2013. A review of mortality in HE was submitted as an Appendix at that time.)

The AC accepted a reduction in mortality in patients with HE treated with rifaximin-a
was plausible but found the magnitude uncertain. Mortality in both overt and covert
states was the same in both cohorts, however, as rifaximin-a treated patients
experienced fewer overt episodes, mortality was less than in the SOC cohort.

The reduction in mortality seen in the model is supported by a number of recent
publications. In an RCT in patients with overt HE that compared rifaximin-a plus
lactulose versus placebo plus lactulose, rifaximin-a treated patients had significantly
lower mortality (23.8 % vs. 49.1 %, P < 0.05) [14]. It is important to note that this
differential effect on mortality has not been included in the model where mortality in
the overt state is the same for both cohorts

A long-term open label study also reported lower mortality compared with a matched
cohort with 5-year survival probability was higher in patients receiving rifaximin-a
than in controls (61% vs 13.5%, P = 0.012) [9].
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A retrospective chart review has also reported reduced mortality in patients treated
with rifaximin-a than patients treated with lactulose [10]. A recent meta-analysis of
RCTs that included treatment of acute HE, covert HE and prevention of recurrence of
HE concluded that treatment with rifaximin-a was associated with reduced mortality
(RR: 0.64, 95% CI: 0.43- 0.94; [15].

These data support the plausibility of the modelled mortality benefit and indicate that
and magnitude is not unreasonable.

Executive Summary - Conclusions

The Appraisal Committee has described a high level of uncertainty in the
assumptions for HRQoL derivation and the length of effect of rifaximin-a. This has led
to the decision in the unpublished FAD (May 2014) not to recommend this
technology.

Norgine has outlined four key areas of evidence that support both the clinical and
economic case for rifaximin-a.

o The Committee has accepted that rifaximin-a has a positive effect on quality
of life in the covert state. Taking a standard benchmark of MID as a utility
assumption. rifaximin-a is seen to be cost effective.

o If the cost reductions and resource efficiencies from RWD studies in
undertaken in NHS England & Wales (during a period when no other clear
reductions in length of stay were occurring) are applied to the economic case,
rifaximin-a is highly cost effective, if not dominant in most scenarios.

e There is clear evidence to support the longer term effectiveness of rifaximin-a
for reducing the recurrence of overt hepatic encephalopathy.

e The assumptions of mortality benefit used in the economic model are
plausible.
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Background to this submission.

Norgine first submitted a dossier to inform the NICE STA process Hepatic
encephalopathy - rifaximin (maintenance) [ID496] in February 2013. This clinical,
health economic and budget impact case for the use of this intervention for reducing
the recurrence of overt episodes of hepatic encephalopathy (HE) has been through
three NICE Appraisal Committee reviews.

During this process a number of model assumptions have been variously proposed
by Norgine, the Evidence Review Group (ERG) and by the Appraisal Committee
(AC) as set out in the Appraisal Consultation Documents [ACD] and the Final,
(unpublished), Appraisal Document [FAD] from May 2014.

In the unpublished FAD (May 2014) the Committee acknowledged that a utility
benefit with rifaximin-a was plausible given the unanimous agreement of clinical
experts and patient representatives confirming both the subjective and objective
discernable impact on patient function and overall quality of life in both the overt and
covert states of HE.

However the Committee was concerned by the uncertainty around the utility values
in the model, given the paucity of Qol data in the overt and covert states of HE.
These concerns were specifically:

s that the utility value (derived from both CLDQ-& SF36 datasets) used in the
economic model in the covert state (0.106) to generate the Norgine base
case was an overestimate [Section 4.12].
o that the utility difference between the covert and the overt state was likely to be
underestimated [Section 4.12].
Following a request from the Committee after the second TAC meeting (October
2013) Norgine used SF-36 data only mapped directly to EQ5D to derive a utility
value of 0.032. It should be noted that the SF-36 dataset had a higher proportion of
missing data than the CLDQ dataset. The Committee concluded that although the
utility estimates had captured the reduced quality of life associated with hepatic
encephalopathy [Section 4.13], it further concluded that the increment could be lower
than the maximum point estimate of 0.032 presented by the manufacturer and could
plausibly decrease further during long-term treatment [Section 4.14].

Additionally “...the Committee concluded that although a mortality benefit had not
been observed in RFHE3001, it was willing to accept that an initial mortality benefit
with rifaximin resulting from a reduction in overt hepatic encephalopathy episodes
was plausible. However, it concluded that the magnitude of the effect is uncertain,
and that the most plausible mortality assumption would be between the
manufacturer’'s base case and the extreme scenario in which there was no mortality
benefit associated with rifaximin.” [Section 4.16]

The Company highlighted that the Committee had not considered the following
evidence as part of their review process:

1. Minimal important difference published evidence to support the acceptance of
a significant improvement in covert state hepatic encephalopathy quality of
life in TARGAXAN® 550mg (rifaximin-a) treated patients
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2. Independent UK ‘real world’ audit data (including historical controls)
evaluating the 12 month effectiveness of rifaximin-a for reducing the
recurrence of overt episodes of hepatic encephalopathy.

Critically, the impact of these two areas on the ICER in the economic model had not
been fully evaluated.

The Company also highlighted the misunderstanding of the clinical opinion supplied
to the Committee and misinterpretation of other real world data supplied to the
Committee by specialist hepatologists relating to the expected duration of the
therapeutic effect of rifaximin-a.

The Institute accepted these arguments and suspended publication of the FAD. The
Institute has agreed to a further review of the available evidence.

Rationale for This Submission

In September 2014 the NICE Guidance Executive accepted Norgine’s assertion that
the review of rifaximin-a was incomplete

Given the lack of reliable QoL estimates from the clinical trial it was felt that proper
consideration should be given to the issue of utility based on the concept of minimal
important difference (MID).

In addition full consideration of the real world audit data (presented in previous
submissions) and its potential impact on the actual cost effectiveness of rifaximin-a
when used in the NHS should be considered.

To address other questions raised by the Committee an analysis of Hospital Episode
Statistics covering the same period as the audits is included along with evidence to
support the long term effectiveness of rifaximin-a and arguments to support the
mortality assumptions used in the economic model.

1. Estimation of utility value
As outlined in the unpublished FAD, the Committee considered there was too much
uncertainty in relation to the assumptions taken in the calculation of utilities applied in
the economic model to justify approval. However the Committee did accept that
rifaximin-a would have clinically significant impact on quality of life in patients while
they were in the covert HE state (i.e. between overt episodes of HE).
Given that there is widespread consensus by liver experts that a detectable clinical
difference occurs in patients treated with rifaximin-a in both overt and covert states,
there must be at least a minimal important difference (MID) in the utility score.
To determine the most plausible utility benefit to use in the economic model a range
of publications for the assumption of minimal important difference in quality of life
were reviewed.
From this review average minimal important differences (MID) were applied to the
model. This demonstrates that the Company’s contention that the quality of life
impact of 0.106 (on a 0 to 1 utility scale) is more appropriate than the Committee’s
assumption of little or no utility impact. Norgine has thus applied the MID published
assumptions to the model to demonstrate this impact on cost effectiveness.

2. Real world data
To complete this STA the Institute has indicated that it believes the Appraisal
Committee should consider the impact of resource reduction on NHS services from
the real world data audits conducted independently by a number of hepatologists in
the UK following the introduction of rifaximin-a.

9
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The first of these audits was presented to the Committee in the first submission from
Norgine. Subsequent similar historical cohort audits of rifaximin-a use were
presented at subsequent meetings. However, at the request of the Committee,
Norgine adhered to the standard NICE reference case approach used in previous
submissions. The ERG also did not use findings from these audits in its economic
modelling during its review of the submission (December 2013-April 2014). This
meant that, critically, no data from any of these audits was specifically applied in the
core economic modelling concept. The Institute subsequently requested that the
resource reductions seen in these independent real world data for consideration by
the Committee. This has now been completed as requested.

3. Analysis of hospital bed stay

At the third Committee meeting, a comment was made in relation to the credibility of
the real world data audits. Specifically that the resource reductions demonstrated in
these audits may have been a consequence of increased efficiencies in NHS care
driven by recent focus on targets to reduce hospital bed stay, and not attributable to
the use of rifaximin-a for reduction of recurrence of overt HE.

Using Hospital Episode Statistics (HES data) the Company has investigated this
issue further. It appears that any changes to NHS policy that may have driven a
reduction in admissions and bed stays occurred before the audits commenced and
so would not have affected the findings of the audits. Furthermore, liver experts have
commented that it is implausible that the clinical condition of these patients would
have allowed them to have been safely discharged before they had clinically
improved to a sufficient degree.

An analysis of average length of inpatient stay data is presented in this submission to
refute the theory that the findings of the ‘real world’ audits were not driven by
strategies to decrease bed stay employed by the NHS in England & Wales.
Feedback from expert hepatologists conducting the audits also confirms that the
reductions seen in both length of stay and admissions is not merely a result of any
such strategies, but reflect a consistent and reproducible treatment effect.

4. a)Long term effectiveness

A central aspect of the unpublished FAD commentary that led to a negative decision
related to the Committee’s interpretation of clinical opinion and specific real world
data submitted by the clinical expert Dr. Debbie Shawcross. The argument laid out
by the Committee Chair essentially contended that rifaximin-a had peak effect at
three months and then there was a subsequent waning of effect. The Company has
specifically addressed this by:
o reminding the Committee of the 24 month open-label study data
(Mullen et al 2014 [1]) and
e presenting a meta-analysis of four published independent NHS audits
and to aid the Committee’s understanding of the long term benefits of
rifaximin-a.

b) Effect on mortality

The Committee considered there were uncertainties in the economic model due to
the assumptions made around mortality benefit. To support the mortality
assumptions based on the RFHE 3002 data additional publications are cited. These

10
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data support the plausibility of the modelled mortality benefit and indicate that the
magnitude is not unreasonable

Rationale for Applying Minimal Important Difference for Utility Assumptions in
the Economic Modelling

1. Introduction

This section of the fourth submission to NICE reviews the literature for quality of life
(QoL) for patients with liver cirrhosis with particular attention to decompensated
patients and those with hepatic encephalopathy. In addition, a review of ‘minimal
important difference’ is included to provide further important evidence to reduce the
uncertainty in the utility values used in the economic modelling for rifaximin-a and to
determine the most likely minimal value for utility seen for patients with hepatic
encephalopathy treated with rifaximin-a.

2. Background

To date Norgine has made three submissions to NICE. In the original submission,
considered at the first Appraisal Committee meeting in May 2013, utilities from a
preference-based exercise involving members of the UK general public were used [2]

At the first Committee meeting Norgine were directed to utilise data from the pivotal
randomised placebo controlled study, RFHE3001, [3, 4] to calculate utilities [5]. The
approach used in Norgine’s second submission to NICE was to utilise published QoL
data using the Chronic Liver Disease Questionnaire (CLDQ) from RFHE3001 study
[6] and map those values to EQ-5D scores derived from the SF-36 results from the
same study. This indirect approach was used due to the following data related
factors:

e Concern having been expressed about the reliability of QoL
assessment in cognitively impaired patients using generic instruments
[7]

e The higher relative proportion of missing data with the optional SF-36
questionnaire (35/299 or 11.7%) compared to the mandatory CLDQ
questionnaire (5/218 or 2.3%) (despite the CLDQ dataset being
limited to patients in Canada and the USA because a validated
Russian translation was not available)

e Evidence that that cognitively impaired patients can reliably and
consistently respond to disease-specific questionnaires [8] .

o Use of a greater number of study measurements from both scores in
the chosen indirect approach (where the analysis makes use of both
SF-36 and CLDQ data sets in the derivation of the utilities as opposed
to the direct approach which relies solely on the SF-36 dataset)

A more recent review [9] of the assessment of QoL in subjects with cognitive
impairment resulting from acquired or degenerative brain injury confirmed that:

“... only a few measures have been developed and validated for respondents
with cognitive impairment, often showing poorer validity results than studies

11
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involving healthy persons. Health-related quality of life assessment should
therefore be validated in the specific diseases and, if necessary, combined
with a neuropsychological evaluation and a disease-specific health-related
quality of life measure.”

At the second Appraisal Committee meeting in October 2013 concern was expressed
about the indirect approach used by Norgine and the Committee directed Norgine to
submit a model using utilities derived directly from the SF-36 [10]. The work was
undertaken and submitted to NICE and was considered at the third Committee
meeting in April 2014. The Committee considered the revised model but doubts
were expressed about the magnitude of utility gain in patients treated with rifaximin-
a.

3. Published utility scores in patients with HE

It is not unexpected, given the limited QoL data on patients with chronic liver disease
that few publications report utility scores for patients with CHE or OHE.

Data specific to patients with HE were published in 2004 by Wells et al [11] where
utilities of 0.55 +0.22 were reported for patients with HE whereas patients with
decompensated cirrhosis without HE had scores of 0.74 £0.2.

Utility values have been published for patients with compensated and
decompensated disease using a variety of methodologies [12-15]. In a systematic
review McLernon et al from 2008 [16] reported a meta-regression model that was
fitted to the data with a pooled estimate for EQ-5D utility in patients with
decompensated disease of 0.672

Recent Health Technology Appraisals undertaken by NICE for hepatitis treatment
(for example the ongoing sofosbuvir for chronic hepatitis C ID654 [project documents
available at http://www.nice.org.uk/quidance/indevelopment/gid-tag445/documents -
accessed October 6 2014]) have used utility values published in 2006 by Wright et al
[17] with values for compensated and decompensated cirrhosis of 0.55 and 0.45
respectively.

In the absence of published data on utility values for specific health states in patients
with HE Norgine commissioned a study that involved members of the UK public [2].
The results are summarised below.

Table 1: Mean utilities (95% confidence intervals) for five health states in patients
with hepatic encephalopathy elicited from the UK general public [2]

Conn Score
0 1 2 3 4
TTO 0.962 0.912 0.828 0.691 0.429
Cl 0.952;0.972  0.896; 0.929 0.803; 0.852 0.656; 0.726 0.371; 0.487
SG 0.915 0.837 0.683 0.489 0.215
Cl 0.897;0.932 0.816; 0.858 0.657; 0.709 0.459; 0.519 0.190; 0.240

TTO — Time Trade Off; SG — Standard Gamble; Cl — Confidence Interval
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These values, particularly for Time Trade Off would seem to be higher than
previously published values for patients with decompensated cirrhosis (see above).

4. Quality of Life effects of rifaximin-a in patients with hepatic
encephalopathy from the RFHE3001 study (Bass et al [3])

In the pivotal clinical trial, RFHE3001, patients completed the disease specific
Chronic Liver Disease Questionnaire (CLDQ) and the generic SF-36. Patients were
recruited in the USA, Canada and Russia. Whilst the SF-36 has been validated in
each of those countries, the CLDQ was only available for the USA and Canada.

SF-36 was specified as an optional instrument by the RFHE3001 study protocol
whereas CLDQ was a mandatory assessment at each study visit. The protocol
amendment journal (vol 5, CSR) shows that although SF-36 was originally specified
as a mandatory assessment, its status was changed to optional after only 2 months,
due to difficulties reported by investigators and their patients in completing the
instrument. It is interesting to note that another study also reported a significant
proportion of patients with HE failed to complete the SF-36 questionnaire [18]. This is
reflected in the higher proportion of missing data for SF-36 than CLDQ observed in
the RFHE3001 data (the proportion of patients not completing either questionnaire
was 11.7% for SF-36 (35/299) vs 2.3% for CLDQ (5/218) [the denominator difference
is due to absence of a Russian translation for CLDQ]). This serves to weaken the
case for SF-36 as a direct measure of between-treatment-group difference in patient-
reported quality of life.

This does not however preclude the use of the SF-36 data to either estimate EQ-5D
index utility for each observation or to enumerate the relationship between CLDQ
and utility where simultaneous observations were available.

Given that Norgine has incorporated the measurable uncertainty of both the
incremental treatment time-weighted difference in CLDQ Overall score [6] and the
parameter estimate of the CLDQ-EQ5D mapping function, we believe this approach
to be more satisfactory than a direct between-treatment-group assessment of EQ-5D
utility which would be confounded by the optional status of the SF-36 instrument and
the un-quantifiable bias introduced by the higher prevalence of missing data.

It is worth stating that, of the 2 methods for deriving utility (using only SF36 data
directly vs using both CLDQ and SF36 data from the study in the manner chosen by
Norgine); the method used by Norgine makes use of the higher quality dataset and
indeed uses more of the study data (a greater number of observations) to generate
what is arguably a truer reflection of the real changes in HrQol observed in these
patients. It is Important to remember, as highlighted above, that concern has been
expressed about the reliability of generic QoL instruments in cognitively impaired
patients [7, 9] but that they may reliably and consistently respond to disease-specific
questionnaires [8]

13





FINAL WITH APPENDICES 26" November 2014

Table 2: Comparison of the two methods used to calculate utility

Method of deriving utility Direct derivation from Derivation via mapping
SF36 to CLDQ

HrQol data set used SF36 only SF36 and CLDQ

Quality of data sets used Poorer Higher
(optional assessment (use of a mandated
using less-sensitive assessment of more
generic instrument sensitive disease
(SF36) to detect change specific instrument
in QoL which is (CLDQ) to detect change
incompletely recorded ) in QoL — more completely

recorded)

The QoL results from the pivotal clinical trial were published as a post-hoc analysis
[6] that calculated time-weighted average CLDQ scores rather than the pre-specified
change from baseline analysis [4]. In the per-protocol analysis there was no
difference between the two treatment groups at the end of the study for either the
SF-36 or CLDQ [4]. In the post-hoc time-weighted analysis however overall CLDQ
score and each domain score were significantly higher in the rifaximin-a group vs.
placebo (P-values ranged from 0.0087 to 0.0436) [6].

In another study that enrolled patients with covert HE with no previous episodes of
overt HE significant differences between rifaximin-a treated patients and placebo
were reported in the total Sickness Impact Profile (SIP) score at the end of the 8
weeks of the study [19]. In addition there were significant differences in six SIP
scales and the total psychosocial and physical sub-scores. It is important to note that
patients enrolled in the RFHE3001 study were also in the covert HE state, as
identified by baseline Conn scores of 0 or 1, but had at least 2 prior episodes of HE.
In this study the magnitude of improvement was much greater than the 10% that
reported in the pivotal clinical trial [3, 6].

In a second 8-week study that also evaluated patients with covert HE significant
improvements in the psychosocial scale of the SIP following treatment with rifaximin-
a were reported [20] as well as improvements in cognitive function and driving
simulator performance.

5. Utility values derived from rifaximin-a clinical trial RFHE3001

At the first Appraisal Committee Norgine was directed to use data within the
RFHE3001 clinical trial to estimate utility values rather than the UK population
derived values used in the first submission[5]. In the RFHE3001 study patients
completed the disease specific Chronic Liver Disease Questionnaire (CLDQ) and the
generic SF-36; the SF-36 was optional.

As previously stated the proportion of patients not completing the SF-36
questionnaire was 11.7% (35/299) and 2.3% (5/218) for CLDQ. (The denominator
difference is due to the absence of a validated Russian translation of CLDQ.)

14





FINAL WITH APPENDICES 26" November 2014

In a post-hoc analysis of the trial data, Sanyal et al [6] demonstrated that time-
weighted averages of the overall CLDQ score and each domain score were
significantly higher in patients treated with rifaximin-a than those who received
placebo. These data were used to derive utilities for the second submission to NICE.

The CLDQ results were mapped into utility using a two-step approach. First SF-36
data from the trial was converted into utilities using the response-mapping algorithm
developed by Gray et al [21]. Next, General Estimating Equations (GEE) modelling
was used to quantify the relationship between overall CLDQ score and estimated
utility. CLDQ Overall score as a significant predictor (p<0.001) of estimated utility
with each additional unit CLDQ score confers an incremental utility of 0.143 (95% CI
0.131 to 0.154).

The baseline covert state utility value was 0.588; applying the mean improvement
reported by Sanyal et al [6] for rifaximin-a treated patients gave a utility value of
0.694. Hence, patients treated with rifaximin-a experience a higher utility while in the
covert state than patients treated with standard of care, the difference being 0.106
These values are consistent with published data for patients with compensated and
decompensated disease (see above). The difference between patients in the overt
HE state and the covert HE state (0.106) may be compared to the difference
between decompensated and compensated patients reported by Wells et al [11] of
0.19 and Wright et al [17] of 0.10. The Wright et al values have been used in NICE
appraisals for viral hepatitis treatments (see above)

At the second Appraisal Committee meeting, concern was expressed about the two-
step modelling approach to calculate utilities and the Committee concluded that
mapping directly from the SF-36 data to EQ-5D would be more appropriate [10].
Using this methodology a utility benefit in the covert state for rifaximin-a treated
patients compared with standard of care of 0.032 was calculated.

Possible reasons for the substantial differences between the two estimates include:

o Greater proportion of missing data for the SF-36 than the CLDQ in the
RFHE3001 study that could have introduced non-random bias

e Problems with generic instruments in patients with cognitive impairment [7, 9]
that may not apply to disease specific questionnaires [8] (see above).

o More observations used in Norgine’s preferred method using both SF-36 and
CLDQ data (compared to the direct approach which used the SF-36 dataset
only and disregarded the disease specific CLDQ dataset.

In view of the differences between the two estimates of utility gain in patients treated
with rifaximin-a compared with standard of care, consideration was given to sources
that might provide information as to the clinical plausibility of the alternative values.

6. Quality of Life improvements in UK Clinical Practice

In parallel to the various NICE appraisal processes, Norgine has had ongoing
discussions with clinical experts to gather insights into the condition of hepatic
encephalopathy and how it is treated in current UK clinical practice.
These experts include:
o Dr Debbie L Shawcross, Senior Lecturer and Honorary Consultant in
Hepatology, King's College Hospital,London
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o Dr Mark Hudson, Consultant Hepatologist, Freeman Hospital, Newcastle
e Dr Dillon, Clinical Reader in Hepatology and Gastroenterology, Ninewells
Hospital, Dundee, Scotland
o Dr Aspinall, Consultant Hepatologist, Queen Alexandria Hospital, Portsmouth
o Dr Goel, Senior Specialist Registrar, Royal Preston Hospital, Preston
¢ Dr Richardson, Consultant Hepatologist, The Royal Liverpool and
Broadgreen University Hospitals, Liverpool
o Prof Hayes, professor of Hepatology, Edinburgh Royal Infirmary, Edinburgh
e Dr. Jim Orr, Clinical Research Associate and Clinical Registrar, Royal Victoria
Hospital, Newcastle
In particular, Norgine has sought expert opinion as to whether there is an observable
clinical benefit seen in patients with HE when treated with rifaximin-a. Feedback from
clinical experts confirms that observable clinical improvements are indeed seen in
patients treated with rifaximin-a in both overt HE and covert HE.

There were some general comments around the difficulties associated with the
gathering of QoL data in HE patients:

¢ In the trials, it would have been difficult to obtain QoL values for patients with
high Conn scores, because these patients would not have the cognitive ability
to respond.
o The family/carer is better placed to notice more changes in QoL day to day
than the physician
¢ QoL usually does not go back to ‘baseline’ after an overt HE episode.
A published case study highlights the substantial QoL improvements that treatment
with rifaximin-a can bring. Reddy et al 2012 reported significant improvements in
handwriting and artistic ability were seen in a patient with HE following treatment with
rifaximin-a. This improvement in overall function enabled the patient to complete their
postgraduate study and gain a Masters qualification. This case study demonstrates
that treatment with rifaximin-a for HE can bring about significant change in
functioning for an individual patient.

When asked if they were able to quantify the clinical benefit seen with rifaximin-a in
terms of a percentage improvement, clinical experts found this impossible. However,
one of the clinical experts made the following comment, with which the other experts
concurred:

“It is unanimous among physicians that [rifaximin-a] works and that there are
clinically significant improvements in QoL...if the [utility] benefit was actually
just 0.03 it is unlikely that there would be such unanimity”.

Several experts felt that comments from in the ACD regarding a decreasing clinical
efficacy over time were fundamentally wrong.

Further quotes from clinicians with significant experience of rifaximin-a:
“This drug has been life changing for my patients”

From the author of one of the audits when asked if there was a clinically observable
difference in the QoL of patients treated with rifaximin-a:

“We didn’t measure this in the audit. From a clinical perspective we do see an
observable difference in patients who are prescribed [rifaximin-a] in our
clinics”
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Another commented:

“The data for the efficacy of [rifaximin-a] in HE cannot be disputed given the
RCT trials. Everyone that uses [rifaximin-a] has seen a massive difference
and improvement in their patients in a clinical setting”

7. Minimum Important Difference in Utility Values

As described above (Section 6, Quality of life Improvements in UK Clinical Practice),
clinicians and patients unanimously report a clearly observable improvement in QoL
following initiation of rifaximin-a treatment in the context of background pre-existing
lactulose treatment. This suggests that rifaximin-a achieves at the very least a
clinically minimally important difference (MID).

There has been widespread determination of MID across a range of disease states.
In Wallters and Brazier [22] the overall MID across 8 different conditions was 0.074.
In their recent review Coretti et al [23] reported EQ-5D MID values from 17 additional
publications with values ranging from 0.03 to 0.52 with 14 reporting at least one
value >0.10 (see Table 3).
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Table 3: Minimal important differences in utility scores across acute and chronic
conditions (adapted from Walters and Brazier, 2005 [22] and Coretti et al 2014 [23]

Disease Original Author EQ-5D MID
Walters & Brazier
Leg ulcer Walters et al 1999 0.139, 0.109
Back pain Thomas et al 2003 0.081
Early rheumatoid arthritis Allard et al 2000 0.129
Limb reconstruction Burton et al 2003 0.054
Irritable bowel syndrome Akehurst et al 2002 0.065, 0.035
Acute myocardial infarction Lacy and Walters 2003 0.089
Knee osteoarthritis Brazier et al 1999 0.121
Chronic obstructive pulmonary | Harper et al 1997 -0.011, 0.00
disease

Overall 0.074

Coretti et al

Hip arthroplasty Larsen et al 2008 0.08
Rheumatoid arthritis Marra et al 2005 0.05
Lumbar disc herniation surgery | Solberg et al 2013 0.3
Low back pain Soer et al 2012 0.03
Surgery for cervical Parker et al 2012 0.24
radiculopathy

Revision fusion for Parker et al 2012 0.14-0.24
pseudoarthrosis back pain

Surgery for femoroacetabular Impelizzeri et al 2012 0.16
impingement

Revision surgery for recurrent Parker et al 2012 0.29-0.52
stenosis associated back and

leg pain

Transforaminal lumbar Parker et al 2011 0.15-0.54

interbody fusion
Intervertebral disc herniation McDonough et al 2011 0.12, 0.25,

0.15, 0.14
Ankylosing spondylitis Boonen et al 2007 0.36
Surgery for inguinal hernia Staerkle et al 2011 0.36
Multiple myeloma Kvam et al 2011 0.08 - 0.10
Advanced cancer Pickard et al 2007 0.10-0.12
Post traumatic stress disorder Le et al 2013 0.05-0.08,

0.04 -0.10
Inflammatory bowel disease Stark et al 2010 0.076
Moderate to severe plaque Shikiar et al 2006 010, 0.20, 0.09

psoriasis

8. Conclusion

Experienced clinicians who use rifaximin-a consistently report a clinically
observable difference in QoL vs standard of care (i.e. lactulose alone). This logically

18





FINAL WITH APPENDICES 26" November 2014

implies that the magnitude of this difference must, at the very least, be above the
“detectability” level of the clinically minimally important difference (MID).

Published values for the MID for the EQ-5D for a utility improvement to be detectable
range from -0.011 to 0.54. Only one report has a value of <0.03 but the authors
concluded that ‘The results from this study suggest that the EQ-5D is inappropriate
for use in this patient group’ (COPD) [24].

Therefore, in order to be observable the improvement in health-related utility would
need to be at least 0.03 units. It should, however, be clearly stated that this value is
the most conservative one for the EQ-5D MID, and represents the lower limit of the
range of plausible values for the EQ-5D MID found in the literature.

Norgine believes however that existing evidence does provide sufficient insight to
allow for a base-case assumption that there is a difference of 0.106 units in utility in
the covert state which is both plausible and defensible, particularly in light of the
recent review by Corretti et al [23] on MID values across a range of conditions and
the difference in utility values between patients in the compensated and
decompensated states from two studies of 0.19 [11] and 0.10 [17].

9. Effect of utility assumptions on economic model results

As well as the Norgine base-case (utility value 0.106) sensitivity analyses using the
SF-36 (only) derived base-case (utility value 0.032) and the utility value (0.074)
supported by the MID data published by Walters & Brazier [22] are presented here.

Table 4: ICER values derived using different utility assumptions

Covert Utility Assumption Covert Utility 5 Year ICER 10 Year ICER Lifetime ICER
Benefit

Norgine Basecase 0.106 £20,702 £19,241 £17,810

Walters and Brazier 0.074 £25,907 £23,549 £21,331

Direct SF 36/EQ 5D 0.032 £38,669 £33,349 £28,805

Derived (TAC requested)

The Norgine basecase shows rifaximin-a to be cost effective (ICER <£30,000) when
5 year, 10 year and lifetime horizons are applied.

Using the 0.032 utility (derived solely from SF-36 data) rifaximin-a is seen to be cost
effective (ICER <£30,000) when a lifetime horizon is applied.

However the MID data supports a utility value somewhere between 0.032 and the
Norgine base case of 0.106. Using the Walters & Brazier MID derived value of 0.074
rifaximin-a is shown to have ICERs <£30,000 for 5 year, 10 year and lifetime
treatment horizons.

Norgine contends that, by using this MID data, uncertainties surrounding the utility
value are reduced and that utility values below 0.032 should not be included in any
sensitivity analyses. Furthermore the MID data suggests that ICERs for rifaximin-a
are closer to the Norgine base case than to those derived solely from SF-36 data.

This would suggest that the most plausible scenario is that rifaximin-a is cost
effective.
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Section 2. Application of Real World Data to the Economic Case for
TARGAXAN 550mg (rifaximin-a).

Whilst many appraisals of new products rely solely on economic modelling to predict
cost effectiveness this is not the case for rifaximin-a which has been adopted as a
treatment option for patients with hepatic encephalopathy in evidence based clinical
practice in many UK centres. A number of centres have had the opportunity to
examine the impact of rifaximin-a in a ‘real world’ context and have published the
results of their audits. (See Appendix C)

To enable useful comparisons of annualised rates of hospitalisation and hospital
length of stay only the data from Dundee, Bristol, Newcastle and Bolton are used
[25-28]. The analysis was limited to data from these four centres as these were the
first independently published real world audits of the use of rifaximin-a in the
management of HE in the UK, and which a minimum duration of exposure to drug of
at least 6 months.

The King’s combined multicentre data [29], though qualitatively informative, are too
heterogeneous and of too short a duration (i.e. less than 6 months) to be included in
this analysis. Recently, another centre (Portsmouth) [30] has independently
published their experience of use of rifaximin-a reporting reductions in
hospitalisations consistent with the above publications. This data from Portsmouth
was however published too recently to be included in the analysis. It is referenced
here for transparency, enabling sensitivity analyses including / excluding these new
data.

Each study analysed data from people treated with rifaximin-a before and after their
exposure to the drug. A preliminary descriptive analysis of these studies presented
to NICE in July 2014 suggested that rifaximin-a had a consistent impact on not only
risk of hospital admission (combined reduction of 46%), but also length of hospital
admissions (combined reduction 45%) resulting in an estimated 70% reduction in
bed utilisation (range 59% to 90%) across the four hospital audits.

Table 5. Preliminary combined analysis of audit data from four UK hospitals
evaluating the impact of rifaximin-a treatment on hospital utilisation.

Annualised hospitalisations rate Mean HLOS

n studied Before After A A (%) Before After A A (%)
Dundee 16 1.8 0.9 0.9 47.8 7.6 4.9 2.7 35.5
Bristol 16 2.3 1.3 1.0 43.5 14.6 10.6 4.0 27.4
Newcastle 64 2.7 1.8 0.9 33.3 10.5 52 5.3 50.4
Bolton 24 4.0 1.0 3.0 75.0 6.9 2.5 4.4 63.6
Totasl/weighted mean 120 2.8 1.5 1.3 46.4 9.9 5.4 4.5 45.5

Annualised total bed days Monthly total bed days

n studied Before After A A (%) Before After A A (%)
Dundee 16 13.8 4.6 9.1 66.4 1.1 0.4 0.8 66.4
Bristol 16 33.6 13.8 19.8 59.0 2.8 1.1 1.7 59.0
Newcastle 64 28.4 9.4 19.0 66.9 24 0.8 1.6 66.9
Bolton 24 27.5 2.5 25.0 90.9 2.3 0.2 2.1 90.9
Totasl/weighted mean 120 27.7 8.1 19.6 70.8 2.3 0.7 1.6 70.8

The following analysis addresses uncertainty in the combined effect suggested by
these published real-world findings.

20





FINAL WITH APPENDICES 26" November 2014

METHODS
Data

The published results from each study were transformed into annualised endpoints
with mean and standard deviation (SD). From the Bolton study [25], median and
range were converted to mean and SD using the method described by Hozo et al for
small samples [31]. For the Bristol and Dundee studies [27, 28], SD was estimated
by conservatively assuming p=0.05 (Roach reported p<0.05 for both endpoints), a
common SD, and a two-sided unpaired Student's t-test [32].

Endpoints

Two endpoints are analysed, hospitalisations and total bed days. A constant event
rate was assumed in annualising the data presented by each study, which had
varying observation periods.

Statistics

Meta-analysis was conducted using OpenMeta[Analyst] software [33-35]. Mean
difference in each primary endpoint was tested with a continuous random-effects
model using the DerSimonian-Laird method to allow for heterogeneity between
studies.

RESULTS

The input data for each endpoint is given in table 6 and table 7

Table 6. Annualised per patient hospitalisation rate input data

Year . BEFORE RIFAXIMIN AFTER RIFAXIMIN
Author Centre of Observati

study on time N Mean SD N Mean SD
Roach et
al. Dundee 2013 variable 16 2.1 1.6 16 0.9 1.6
Valliani et
al. Bristol 2010 12 months 12 2.3 0.9 4 1.3 0.9

Newcastl

Orr et al. e 2011 12 months 27 2.7 24 27 1.8 2.9
Goel et al. Bolton 2013 6 months 24 5.0 2.4 24 3.0 2.3

Table 7. Annualised per patient bed days input data

BEFORE RIFAXIMIN

AFTER RIFAXIMIN

Author Centre Year of Observati
study on time N Mean SD N Mean SD
Roach et
al. Dundee 2013 variable 16 16.2 1759 16 3.5 17.59
Valliani et
al. Bristol 2010 12 months 12 34.0 1494 4 155 14.94
Newcastl
Orret al. e 2011 12 months 27 284 26.30 27 9.4 14.70
Goel etal.  Bolton 2013 6 months 24 92.0 7220 24 30.0 31.79
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The pooled estimate for mean difference in annual hospitalisations per patient before
and after rifaximin-a treatment is 1.254 (95% CI 0.661 to 1.829; p<0.001).
Heterogeneity between studies is observed to be low and non-significant (figure 1).
Weighting baseline hospitalisation according sample size and variance (Newcastle,
16.9%; Bolton, 19.5%; Bristol, 34.8%; and Dundee, 28.7%), the pooled estimate
equates to a 44% reduction after rifaximin-a treatment.

The pooled estimate for mean difference in annual bed days per patient before and
after rifaximin-a treatment is 22.184 (95% Cl 9.095 to 35.273; p<0.001).
Heterogeneity between studies is observed to be high (63%) and statistically
significant (p=0.043: (Figure 2) Weighting baseline hospitalisation according sample
size and variance (Newcastle, 32.1%; Bolton, 12.2%; Bristol, 24.8%; and Dundee,
30.9%), the pooled estimate equates to a 66% reduction after rifaximin-a treatment.

Sensitivity analysis excluding the Bolton study reduces heterogeneity (Figure 3), and
the pooled estimate for mean difference in annual bed days per patient before and
after rifaximin-a treatment is 16.543 (95% CI 9.084 to 24.003; p<0.001), also a 66%
reduction after rifaximin-a treatment.

Studies Estimate (95% C.I.)
Newcastle 2011 0.900 (-0.520, 2.320) ]
Bolton 2013 2.000 (0.678, 3.322) i »
Bristol 2010 1.080 (0.090, 2.070) L] :
Dundee 2013 1.135 (0.04e, 2.224) .i
Overall (1*2=0% , P=0.654) 1.245 (0.661, 1.829) —_—
I T T I T T T 1

-05 0 0.5 15 2 25 3

1
Mean Differsnce

Figure 1. Forest plot of mean difference in annual hospitalisations per patient before and after rifaximin-
a treatment

Studies Estimate (95% C.I.) 1

Newcastle 2011 19,000 (7.€35, 30.365) B -

Bolton 2013 62.000 (30.439, $3.561) =

Bristol 2010 18.500 (1.594, 35.406) |

Dundee 2013 12.700 (0.511, 24.889) ————

Overall (1A2=63% , P=0.043) 22.184 (9.095, 35.273) —_—
I : T T 1
20 40 60 80

Mean Difference

Figure 2. Forest plot of mean difference in annual bed days per patient before and after rifaximin-a
treatment
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Studies Estimate (95% C.I.)

Newcastle 2011 12.000 (7.635, 30.365) [ ]
Bristol 2010 18.500 (1.5%94, 35.4086) i
Dundee 2013 12.700 (0.511, 24.889) L

Overall (1*2=0% , P=0.736) 16.543 (9.084, 24.003) {{:}

5 10 15 20 25
Mean Differsnce

Figure 3. Forest plot of mean difference in annual bed days per patient before and after rifaximin-a
treatment (excluding Bolton study).

OTHER ‘REAL WORLD’ DATA

Analysis of the impact of rifaximin-a on hospitalisation rates, length of stay and the
impact on costs have also been reported from two US hospitals in a number of
publications [36-40]. Results were very similar to that seen in the UK audit data.
Interestingly the results reported by Leevy et al from Newark, New Jersey [37] were
very similar to that seen in the pooled analysis from four UK sites described above.

CONCLUSION

Despite small sample sizes and evident heterogeneity between studies, consistent
reductions in hospitalisations and admitted bed days are observed for which the
pooled estimates are statistically significant. Similar results have been reported from
the USA. This suggests a consistent pattern of reductions in these two important
outcome measures and provides consistent complementary evidence to the findings
of the randomised controlled study (Bass et al 2010 [3]) which reported an
approximate halving of hospitalisation rate with rifaximin vs placebo in patients with a
history of recurrent HE.

Updated Economic Model Outputs Based on Real World Data Effects on
Resource Reduction

The inputs of the cost-utility model have been adjusted in order to simulate the
annualised outputs observed in the meta-analysis of UK RWD. The most striking
difference between the Norgine base case and the UK RWD is the annual bed days
occupied, 2.9 per patient per annum using original base case assumptions, of which
the observed number in UK clinical practice is nearly ten times greater (Table 8).

Table 8. Year 1 hospital resource utilisation under Norgine basecase assumptions and those observed
in UK RWD.

A) Norgine basecase

prob hosp LoS prob hosp LoS
gaec | 1 gaec| c0 1
176 | admissions

6 £88 bed days

LACTULOSE

=

=

% months adm per patient

= bdays per patient

i 304 admissions

12 1,522 bed days
months adm per patient

Kean :.‘fere"ce 1 bdays per patient





FINAL WITH APPENDICES 26" November 2014

B) RWD (4 centres)

prob hosp LoS prob hosp LoS
100%] 306 | [ 100%] 202 |

admissions

w 708
8 5 21,655 z 6 6787 bed days
5‘ months | =4 months | adm per patient reduction
= | = 8 - 1
o 1 = bdays per patient m reduction
3 11 ® S76  admissions
12 33,822 12 11625 bed days
maonths | 11 months 1 | adm per patient reduction
Mean Difference|  22.2 | 11.6 | bdays per patient reduction
C) RWD (3 centres [Bolton removed])
prob hosp LoS prob hosp LoS
100%] 25| 100%] 148 |
w 708 admissions 336
8 & | 15 53:_ bed days E 6 1
é manths | 1 | adm per patient 5 months red
Q 5.93 | bdays per patient v | 69%] res
5 1,105 admissions z
12 | 24,869 bed days 12 8418
maonths | 11 | adm per patient months

bdays per patient Mean D.fferer::e

The effect of increasing the first year bed days in the standard of care arm is
illustrated in Table 9. Using the mean difference in bed days observed in UK RWD,
at all time horizons and covert utility scenarios (including zero benefit), rifaximin-a is
either dominant over or cost-effective against lactulose. The dominance of rifaximin-
a in early years of treatment is particularly evident, driven by the materially higher
bed day usage which effectively offsets the acquisition cost of rifaximin-a over
current standard of care.

Table 9. Incremental cost-effectiveness ratios (£/QALY) assuming hospital inpatient
resource use equivalent to that observed in routine practice

A) RWD base case (4 studies)

Covert ICERs

utility

benefit RWD effect Year 5 Year 10 Lifetime
Lower £17,064 £17,809 £17,279

0.106 Mean Dominant £4,466 £7,205
Upper Dominant Dominant Dominant
Lower £21,354 £21,796 £20,695

0.074 Mean Dominant £5,465 £8,630
Upper Dominant Dominant Dominant
Lower £31,874 £30,867 £27,947

0.032 Mean Dominant £7,740 £11,654
Upper Dominant Dominant Dominant

Baseline bed days 33.8 days per patient per year

Lower — the lower bound limit of the 95% CI for the mean difference in bed days;
Mean — the mean difference in bed days between SoC and rifaximin-a, and;
Upper — the upper bound limit of the 95% CI for the mean difference in bed days.
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B) RWD sensitivity analysis (excluding Bolton)

Covert utility ICERs
benefit

RWD effect Year 5 Year 10 Lifetime

Lower £15,028 £15,954 £15,720

0.106 Mean £4,844 £8,462 £10,063
Upper Dominant £758 £4.247

Lower £18,806 £19,526 £18,828

0.074 Mean £6,062 £10,357 £12,053
Upper Dominant £928 £5,087

Lower £28,070 £27,651 £25,425

0.032 Mean £9,049 £14,667 £16,276
Upper Dominant £1,314 £6,869

Baseline bed days 24.9 days per patient per year;

Lower — the lower bound limit of the 95% CI for the mean difference in bed days;

Mean — the mean difference in bed days between SoC and rifaximin-a

Upper — the upper bound limit of the 95% CI for the mean difference in bed days

100%

90%

80%

T0% 4

60%

Probability cost-effective

50% +

40%

30% 4

= BC-0.106util

e BC-0.07 4uttil
BC-0.032util
———RWD-4¢-0.106uti

RWD-4¢-0.07 4util
RWD-4¢-0.032util
——RWD-3¢-0.106util
RWD-3c-0.07 4util
RWD-3¢-0.032util
————— 20Kthreshold
,,,,, 30Kthreshold

£ E1G:000 £20,000 £30,000

£40,000

£50,000

Figure 4. CEAC for base case (BC) and real-world data (RWD) scenarios with

alternative covert utility benefit for rifaximin-a

Discussion of the real world audit data
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Introduction

The efficacy of rifaximin-a in reducing episodes of recurrent hepatic encephalopathy
has been demonstrated through RCT evidence in the RFHE3001 pivotal clinical trial
[3, 6] and the 24 month open-label extensions study RFHE3002 [1].

In the RFHE3001 study, rifaximin-a brought about significant reductions in
hospitalisations from overt HE episodes over the six month duration of the study vs
placebo (>90% of patients in both arms were receiving concomitant lactulose). As
with any randomised controlled clinical trial the external validity of the study and
hence generalizability has limitations due to, for example, the necessarily of having
strict inclusion/exclusion criteria and in particular as it was not conducted in the UK.
However, the results of this high quality study have had a significant impact on UK
clinical practice.

Unlike most new treatments, rifaximin-a has been available in Europe for many years
and, in some UK centres, has been adopted as a treatment option in the
management of patients with hepatic encephalopathy.

Several centres have carried out independent audits on cohorts of patients who were
treated with rifaximin-a to explore the impact on hospitalisations and length of stay of
these patients and, by consequence, the cost-effectiveness of its use at a local level.
These audits have employed similar methodologies whereby patients were identified
retrospectively through pharmacy records and hospital records were reviewed to
investigate any differences in hospital admissions or length of stay in the periods
before and after rifaximin-a treatment, whereby the patient acts as their own ‘control’.

As seen in the meta-analysis the results demonstrate consistent reductions in length
of stay and hospital admissions across individual centres. Whilst the numbers from
each individual centre are small, the fact that these trends are replicated across
geographically disparate centres at different times adds weight to the conclusion that
the effect on hospitalisations in terms of frequency and duration, appears to be real
and that rifaximin-a treatment is cost saving to the NHS in the real world setting.

Real world Data - Strengths and Limitations

There has been well documented criticism of randomised controlled clinical trials and
their relatively selected populations and the applicability of results to a real world
setting where patients and their treatments are much more heterogeneous and
certain safety signals emerge only over periods of time longer than the average
clinical trial. Thus the concept of observing outcomes in a real world setting and
using these observations to make inferences about a treatment's safety,
effectiveness and cost effectiveness when used in the relatively less controlled
setting of the ‘real world’ has emerged.

The accepted concept of a hierarchy of evidence has also been challenged and it
has been argued that a more appropriate means of determining a new treatment’s
effectiveness is to accept a diversity of approaches to the available evidence. This
involves embracing both RCT data and observational real world data and applying
expert judgement to all the evidence in the context of its use (Rawlins 2008 [41] This
seems pertinent to the current situation with rifaximin-a where the RCT data whilst,
Grade 1+ in hierarchy, has good, but limited applicability to a real world UK setting. It
is for this reason that consideration of real world evidence from UK clinical practice
warrants further consideration.
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Hepatic Encephalopathy (HE)

There is widespread acknowledgement that HE is a poorly understood condition and
there is limited consensus about all aspects of its management. Excluding those
cases where the liver is normal and HE develops due to porto-systemic shunting, HE
is a condition that is a manifestation of an underlying liver disease, rather than a
disease in itself, and may be difficult to identify but has potentially significant impact
on patients, carers, families and health and systems. Indeed recent evidence shows
that cirrhotic patients with HE are at greater risk of death than matched cirrhotic
without HE (Report submitted to NICE 2" Committee Meeting 2013 [42])

It is a condition that is subject to variability in coding within health systems hence
there is considerable uncertainty around the cost impact of the condition in UK
clinical practice. As baseline data is scarce and poorly coded, specific comparative
data when new treatments emerge are difficult to identify. A reasonable measure to
explore treatment effectiveness in this condition is available in the form of hospital
admission and length of stay data as patients with this condition who experience
overt episodes are unwell and need to be managed in hospital. However, it is
important to understand that, since there may be other precipitating causes for an
overt HE episode, the occurrence of a single HE episode should not be seen as an
indication of treatment failure but the effectiveness of therapy should be viewed over
a longer period of time and admissions rates annualised to reflect the nature of the
condition.

Several UK centres therefore undertook to gather data around rifaximin-a use in HE
by carrying out independent audits on its use. The methodology for all was similar
and took the form of a retrospective review of all rifaximin-a treated patients pre and
post rifaximin-a. The investigators compared hospital admissions and length of stay
before and after rifaximin-a treatment in their centres. The results show a trend
towards a reduction in both length of stay and number of hospital admissions for
patients receiving rifaximin-a for HE.

Use of rifaximin-a in these audits

In the majority of patients, rifaximin-a has been initiated in the hospital setting to
reduce recurrence of overt episodes where there has been at least one prior
episode. Rifaximin-a has not been used in primary care or in the outpatient setting in
patients who have not had a previous episode of HE. In addition, it may have been
used in a patient with covert HE who has had previous overt episodes which are
expected to recur in the future (due to underlying progressive liver disease). These
patients may be in a covert HE state but remain at risk of further overt episodes.

Baseline assumptions (verified with the authors)

1. Patients in the audits received rifaximin-a according to its licence, for the reduction
of recurrence of HE episodes in adults aged >18.

2. The majority (estimated over 60- 75%) of patients received rifaximin-a with
concomitant lactulose at therapeutic doses but the proportion of patients receiving
lactulose varied according to local clinical practice.

3. As there was no formal specific monitoring in place at any of the centres,
compliance of lactulose and rifaximin-a was assumed to be equal across all centres.
Rifaximin-a was only available through hospital pharmacies at the time of the audits.
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4. It is assumed all non- HE associated drug costs were similar for each patient pre
and post treatment at each centre and the only material change was the inclusion of
rifaximin-a to the treatment regime. Each patient effectively acted as his/her own
control with respect to non- rifaximin-a treatment.

5. Some cohorts included patients who received either 400mg tds or 550mg bd as
the dose of rifaximin-a due to the availability of rifaximin-a at the time. It is assumed
there is no meaningful difference when either dose is used (i.e. no difference
between a total daily dose of 1100mg and 1200mg of rifaximin-a). It is also assumed
there is no significant difference between different presentations of similar dose.

6. Variations in care of HE patients may exist between centres but those admitted to
hospital have high morbidity and would be unlikely to be discharged unless they had
made an observable clinical improvement during the course of their hospital
admission. It is therefore assumed that patients were discharged when clinically fit.
Any changes to hospital policy promoting earlier discharges either took place before
commencement of these audits or could not be applied to patients in the audit due to
their clinical condition.

7. The geographical spread represents a reasonable picture of UK wide clinical
practice and variations in baseline admissions data may reflect differences in local
clinical management or local epidemiological factors.

Limitations of the data

1. To allow for meaningful comparison the analysis presented does not include drug
costs spent on patients who died, did not respond or who were incorrectly diagnosed
and is limited to patients that had available hospitalisation records pre- & post-
rifaximin-a initiation

2. The data do not allow for any comparison of mortality in the rifaximin-a treated
population compared to an appropriately matched control group.

3. The analyses were all retrospective in nature.

3. As with any real world observational (non-interventional) data, there is no control
for baseline characteristics or severity of disease. No formal clinical protocols are
publicly available to identify specific inclusion criteria therefore the patient included
have an inherent degree of heterogeneity reflecting UK clinical practice at the time.

4. Limited to no data on deaths or patients lost to follow up are available for individual
patients therefore it is not possible to exclude a bias towards responders. In addition,
there is no detail in the data on readmissions within 30 days which if extrapolated to
the present, has additional resource implications.

5. It is not possible to differentiate between patients receiving rifaximin-a in a
palliative context (to improve the quality of the patient’ care but with no expectation of
prolonging life), those receiving rifaximin-a as long term preventative therapy and/or
patients being optimised for transplantation (i.e. ’bridging’ treatment) and indeed
there may be a degree of overlap. In addition, no differential benefit in these sub-
populations can be inferred from the data.

6. Unaccounted costs include treatment costs for patients who died, were
transplanted, stopped treatment or moved away and were lost to follow up. Similarly,
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any potential benefit in these patients could not be quantified by this methodology as
no pre- vs post- comparisons would be possible.

7. The average LOS, annualised hospital admissions, average cost of HE admission
(currently being analysed) in the NHS are not known but Norgine understand further
work is underway to clarify this.

8. Itis not possible to explore the impact of rifaximin-a treatment on the numbers of
transplants carried where presence of overt HE was a main contributing indication for
transplantation from the data.

Summary

The data carry the expected limitations of a retrospective "pre & post” approach
however there seems to be a consistent trend towards cost savings being evident
across the UK. The patients in the audits were not selected for their potential to
reduce costs i.e. only those with high number of admissions in previous year, yet the
data show consistent reductions in resource utilisation, reflecting similar real world
data from the US and consistent with the findings of the randomised controlled
pivotal study RFHE3001.

3. An analysis of the effects of NHS policy in England & Wales on reducing
hospital bed stay
(see Appendix A Hospital Episode Statistics, 2010-11, 2011-12, 2012-13)

Data from hospital episode statistics (HES) taken for the period of 2011 to 2013 (the
period associated with the hospital audit data) has not shown any meaningful
reductions in overall hospital bed stay in the hepatology speciality. This is supported
by feedback from hepatology centres in England and Wales who have confirmed that
the introduction of daily ward rounds designed to reduce bed stay in their hospitals
was introduced in 2009/10 which is before the periods of audit.

Guidance from NHS England focused on targeting areas where length of stay was
considered too long. Feedback from hepatology specialist centres indicated that they
were not considered as target areas for hospital bed stay reduction.

4. Long term effect and effect on mortality of rifaximin-a

4.a Further data to support the long term effect of rifaximin-a.

The long-term effect of rifaximin-a has been shown in the RFHE 3002 open label
study (Mullen et al 2014) [1]. This demonstrated a sustained effect over time, which
has been supported by real world data audits previously presented to the Committee.
Two of these audits, Bristol and Newcastle, followed patients for longer than 6
months. A recent publication from Portsmouth confirmed the continued efficacy of
rifaximin-a beyond 6 months.

The results of these studies showed a consistent reduction in hospitalisations for
longer than 6 months for these patients.

Long-term efficacy of rifaximin-a is also supported by publications from other
countries where follow-up has been up to 5 years (Vlachogiannakos et al 2013 [43],
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Neff et al 2012 [44]. Follow-up periods of greater than 6 months have also been
reported from a number of international centres Confer et al [45]; Hanouneh et al
[46]; Irimia et al [47]

4.b Effect on mortality of treatment with rifaximin-a

In the previous submissions data from RFHE3002 was used to model mortality. (The
methods and data synthesis are described in “Addendum to Norgine NICE STA
Submission on Rifaximin-a 550mg: Further Analyses in Response to Technology
Appraisal Committee’s Critique of the Economic Case” submitted to NICE October
2013. A review of mortality in HE was submitted as an Appendix at that time.)

The AC accepted a reduction in mortality in patients with HE treated with rifaximin-a
was plausible but found the magnitude uncertain. Mortality in both overt and covert
states was the same in both cohorts, however, as rifaximin-a treated patients
experienced fewer overt episodes mortality was less than in the SOC cohort.

The reduction in mortality seen in the model is supported by a number of
publications. In an RCT in patients with overt HE that compared rifaximin-a plus
lactulose versus placebo plus lactulose, rifaximin-a treated patients had significantly
lower mortality (23.8 % vs. 49.1 %, P < 0.05) [48]. It is important to note that this
differential effect on mortality has not been included in the model where mortality in
the overt state is the same for both cohorts.

A long-term open label study also reported lower mortality compared with a matched
cohort with 5-year survival probability was higher in patients receiving rifaximin than
in controls (61% vs 13.5%, P = 0.012) [43].

A retrospective chart review has also reported reduced mortality in patients treated
with rifaximin-a than patients treated with lactulose [44]. A recent meta-analysis of
RCTs that included treatment of acute HE, covert HE and prevention of recurrence of
HE concluded that treatment with rifaximin-a was associated with reduced mortality
(RR: 0.64, 95% CI: 0.43— 0.94; [49].

These data support the plausibility of the modelled mortality benefit and indicate that
the magnitude is not unreasonable

Conclusions

1. The use of minimum important difference (MID) data supports the assumption
of utility gain in patients with covert hepatic encephalopathy (HE) treated with
rifaximin-a. Using a published value for MID shows rifaximin-a to be a cost
effective intervention.

2. The impact on both reduction in hospitalisations and length of inpatient stay
seen when treating HE patients in the UK with rifaximin-a shows that
rifaximin-a is at the very least cost-effective, if not cost saving, when used as
part of routine care for patients with recurrent overt HE in the UK.
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3. Analysis of Hospital Episode Statistics supports the contention that the effect
that rifaximin-a has on improving hospital bed stay was not significantly
affected by NHS efficiency targets or changes in overall bed stay policies

4. Rifaximin-a has long term data to support its clinical use beyond 6 months to

reduce recurrence of overt episodes and has the potential to have a positive
effect on the mortality of HE patients
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Appendix A Hospital Episode Statistics, 2010-11, 2011-12, 2012-13

The NHS in England and Wales has taken action in the last 10 years to reduce
hospital bed stay as an efficiency improvement. This activity has led to hospital bed
stay reductions in the NHS over a sustained period.

This analysis of hospital episode statistics data was designed to examine whether
these general efficiency effects had influenced the length of stay for patients with
liver disease admitted to hospital during the period of the real world audits
undertaken by secondary care hepatology units in NHS England & Wales.

Table 1 describes the HRG codes for hepatology related disorders.

Table 1
GCO3A Liver and Pancreatic Disorders category 5 with CC
GCO3B Liver and Pancreatic Disorders category 5 without CC
GCO6A Liver and Pancreatic Disorders category 2 with Major CC
GC0o6B Liver and Pancreatic Disorders category 2 with Intermediate CC
GCOo6C Liver and Pancreatic Disorders category 2 without CC
GCO7A Liver and Pancreatic Disorders category 1 with Major CC
GCO07B Liver and Pancreatic Disorders category 1 with Intermediate CC
GCO07C Liver and Pancreatic Disorders category 1 without CC
GCO8A Liver Disorders Category 6 with Major CC
GCO08B Liver Disorders Category 6 without Major CC
GC10A Liver Disorders Category 4 with Major CC
GC10B Liver Disorders Category 4 with Intermediate CC
GC10C Liver Disorders Category 4 without CC
GC13A Liver Disorders Category 3 with Major CC
GC13B Liver Disorders Category 3 with Intermediate CC
GC13C Liver Disorders Category 3 without CC

These codes describe a variety of severity and whether the condition is with or
without co-morbid conditions. It should be noted that as there are no specific codes
for hepatic encephalopathy, thus all codes that involve treatment of liver conditions
have been included.

Annual data was analysed from the period just prior to the audits (2010) to end
period of the audits presented to the Committee (2013)

Figure 1 shows the mean and median length of stay on an annualised basis for these
codes
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Figure 1 Length of Stay for Patients with HRG codes for Hepatology in NHS

England & Wales between 2010 and 2013
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This analysis simply demonstrates that there is not decrease in overall hospital
length of stay for patients admitted to the hepatology clinical speciality in the period

of the real world audits.

Reference for Appendix A

http://www.hscic.gov.uk/hes
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Appendix B Quality of Life in Liver Disease

In a recent review of Health related quality of life (QoL) in patients with advanced
liver disease, the authors reported that studies of patients with chronic liver disease
have consistently shown that QOL is significantly impaired and that patients with
cirrhosis have lower QoL than non-cirrhotic patients when measured by either CLDQ
or SF-36 [1]. Patients with more severe disease as characterized by the Child-Pugh
Score or Model for End stage Liver Disease (MELD) have poorer QoL [1].
Decompensation of liver disease is also associated with poorer QoL [2].

In their 2012 review of QoL in patients with hepatic encephalopathy, Bianchi et al [3]
identified seven studies they classified as ‘principal’; these are summarized in Table
1 (below).lt is interesting to note that in the study by Marchesini et al [4] a significant
number of patients also failed to complete the SF-36 assessment, an experience
echoed in the RFHE 3001 study instrument. Overall, patients with HE had worse QoL
than those without [5, 6]. In addition, patients with MHE also have significantly
impaired QoL [7, 8]

In their review from 2012, Price and Younossi [9] concluded that

“...impairment of HRQL does indeed correlate strongly with both overt HE
and minimal [covert] HE. Additionally, treatment of overt and [covert] HE can
lead to improvement of the patients’ HRQL.”

In summary, patients with chronic liver disease have reduced QoL and those with
decompensated disease are more affected than those without. Hepatic
encephalopathy further reduces QoL, with those affected having significantly worse
scores than those not affected. The majority of studies also report that patients with
covert HE also have worse QoL than cirrhotic patients without covert HE. The latter
point is important in the context of this appraisal, as it has been shown that patients
who recover from an episode of overt hepatic encephalopathy have residual
cognitive impairment [10], that is they are suffering from covert HE during the time
between one overt episode and the next.
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Table 1: Principal studies on the association of HE and MHE with health-related quality of life (Adapted from Bianchi et al, 2012) [3]

First author, year N Type of HE Instrument Results Limitations
Groeneweg 1998 [11] & 179 MHE SIP Low SIP scores, mainly in alertness, sleep The diagnostic criteria for MHE used
2000 [12] and rest, fine motor skills and work, are in the survey could lead to an
strictly linked to the presence of MHE, overestimation of its prevalence in
this specific setting
Schomerus 2001 [13] 110 MHE FPI Impaired working abilities owing to MHE has | The prevalence of MHE was not
a major impact on blue collar workers assessed by specific tests.
Higher prevalence of alcoholic
cirrhosis in blue collar workers
Marchesini 2001 [4] 554 OHE, MHE SF-36 HE affects physical aspects more than Patients with HE failed to complete
NHP mental aspects the questionnaires, with a high rate of
missing data
Arguedas 2003 [5] 160 OHE, MHE SF-36 Overt HE impairs both physical and mental Patients were transplant candidates,
aspects, whereas MHE mainly affects mental | who are expected to have a different
health prevalence of comorbidities and
better social and health support
Bao 2007 [14] 106 MHE SF-36 SF-36 scores are lower in patients with MHE, | Sample includes patients with
CLDQ but no differences are shown in CLDQ scores | nonalcoholic cirrhosis and subjects
who do not have cirrhosis (chronic
hepatitis B)
Tan 2009 [15] 62 MHE SIP HRQoL remains significantly impaired at Small sample of patients, many who
(36)* follow-up, after the resolution of MHE were lost to follow-up
Wunsch 2011 [16] 77 MHE SF-36 MHE does not significantly affect HRQoL in Small sample of patients
CLDQ cirrhosis

*At follow-up

Abbreviations: CLDQ, Chronic Liver Disease Questionnaire; FPI, Freiburg Personality Inventory; NHP, Nottingham Health Profile; SF-36,
Medical Outcome Survey Short-Form 36; SIP, Sickness Impact Profile
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Appendix C — Independent ‘Real World’ Audits

Centre(s) Date Patient Duration Effect on frequency of Effect on Cost-effectiveness impact
published no’s of study hospitalisations length of bed
and location stay
1.The Real Ninewells, October 2013 N=16 Combine The total number of Average length This audit shows that
World Dundee d 233 admissions decreased of stay was 7.6 treatment with Rifaximin for
Experience of Dr Falk months from 2.2 per patient nights (1-58) hepatic encephalopathy
Rifaximin in symposium, on (range 0-11) prior to and and 4.9 reduces rate of hospital
Hepatic London 2013 treatment 1 (range 0-8) after respectively (1- admissions. This is in keeping
Encephalopathy — poster and 203 starting rifaximin (p 26) (p <0.05). with results of previous studies
presentation months <0.05) demonstrating the cost-
off effectiveness of Rifaximin as a
treatment second line treatment for
hepatic encephalopathy.
2.Rifaximin Bristol October 2012 N=16 12 Reduced from 2.33 per Reduced from Despite the small numbers of
Treatment In (n=12) months patient (n=12) to 0.5 2.83 per patient patients that were included in
Hepatic Dr Falk pre- (n=6 at 6 months) and (n=12) to0 1.78 the final analysis, our study
Encephalopathy Symposium, rifaximin 1.25 (n=4 at 12 months) (n=6 at6 has shown that the use of
— A Single Germany (n=12) months) and rifaximin during a six or twelve
Centre 2012 poster 6 months 1.29 (n=4 at 12 month period reduces the
Experience presentation (n=6) months) number of hospital admissions
and 12 for hepatic encephalopathy per
months patient and the total LOS for
(n=4) each admission
post
rifaximin
3.Rifaximin for Newcastle June 2013 N= 64 1 year The mean number of The mean Taking into account the cost of
HE is Cost (n=27) pre and admissions was reduced duration of one year’s treatment with
Effective at BSG UK 2013 post from 2.7 per patient inpatient rifaximin the reduction in the
Reducing - poster rifaximin (SD= 2.4) for the year admissions was number of emergency
Emergency presentation (n=27) prior to treatment down reduced from admissions represents a mean
Hospital to 1.8 per patient (SD = 28.4 days per annual saving of £2,964 per
Admission 2.9) in the year of patient (SD= patient
treatment (p= <0.05) 26.3) for the
year prior to
treatment down
to 9.4 days per
patient (SD =
14.7) in the year
of treatment (p=
<0.05)
4 .Rifaximin Bolton May 2014 N=30 6 months N=24 (median values) N=24 Significant reduction in the
treatment in (n=24) pre and (median values) median number of hospital
Hepatic Presented as post 2 admissions 6 months admissions and bed day
Encephalopathy: poster in rifaximin pre rifaximin (IQR 1-3, 27.5 bed days 6 occupancy after commencing
Marked DDW 2014, treatment range 1-5) months pre rifaximin treatment
reduction in Chicago (n=24) rifaximin (IQR
hospital 1 admission (IQR 0-2, 16-35.3, range This study demonstrates that
admissions and range 0-4) 2-129) rifaximin treatment in patients
hospital bed day P<0.05 with HE, secondary to chronic
occupancy in a 2.5 bed days 6 liver disease, produced a
District general months pre marked reduction in hospital
Hospital in the rifaximin (IQR admissions and hospital bed
UK 0-23.5, range 0- day occupancy with major cost
55) savings
P<0.05
5.Rifaximin is Kings, June 2014 N=170 3 months Admission data available Rifaximin significantly reduced
efficacious in the | Newcastle, (n=73) pre and for 143/170 (84%) both hospital re-admission
treatment of Portsmouth Accepted at post patients with a total of rates after 3 months treatment,
chronic overt , Liverpool BSG UK 2014 treatment 444 admissions in the 3 impacting significantly
hepatic —oral (n=73) months prior to therapy on the NHS resource burden
encephalopathy: presentation (average of HE, and reduced overall
a UK admission length 23+/- liver disease severity raising
Liver multi- 25 days). the possibility that its
centre The hospitalization rate therapeutic effect may
experience per patient fell extend beyond reducing gut
significantly from 2.7+3.2 ammonia production
to 1.0+£1.8 admissions in
the 3
months following
initiation of therapy
(p<0.0001)
6.Rifaximin — Portsmouth In progress N=42 Post N=16 (at least 6 months N=16 (at least 6 In 6 month cohort (16 patients)
use in (N=16) treatment | treatment) months — 90 fewer bed days compared
preventing Submitted to - treatment) to 6 months pre-Rifaximin
recurrent BASL 2014 3 months Pre-rifaximin 25 Average 5.6 bed days per
hepatic 26 (62%) admissions Pre-rifaximin patient
encephalopathy 6 months 233 bed days Total saving of £1528.80 per
in Portsmouth 16 (38%) 3 months -2 admissions 3 months 28 bed patient
days
12 6 months — 11 6 months 143 Also 14 fewer admissions in 6
months admissions bed days months
12 (26%) 12 months 158
12 months - 20 bed days Rifaximin is likely to offer value
admissions for money as a means of
Overall 90 days reducing hospital admissions
saved at 6 in this patient group
Overall 14 admissions months

saved at 6 months
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Response to the questions raised by the ERG on 4" December 2014.

Q1 The ERG notes that the ICERs reported in the written submission (for example, base case with a lifetime horizon = £17,810) differ from those
produced by the model provided to NICE on 11t November (for example, base case with a lifetime horizon = £17,834). They also note that
the ICERs in that model match those in the previous written submission (for the meeting in April 2014). However, neither of the 2 models
supplied with your initial clarification response (received by NICE on 2" December) appear to match the current written submission, the
current economic model (as received 11t November), or the previous written submission.

- Which ICERs are correct?
- If those in the written submission are correct, what changes to the model are required? Or which version of the model should
the ERG use in its review?

Response: To clarify the corrected version of the model is the “resubmission” submission document that was previously attached with the
“November 11™” document. We have reattached this model to the covering e-mail.

As stated in our response on 2" October the error was due to:

e arounding error which can be found in Parameters!Q204. The value entered here can change the ICER slightly depending if it is
manually in put or not. The figure to be inserted here is the RIF increment to 3 decimal places (0.106) and not 0.10602

e adisplacement of Kind’s (1999) age-related utility ratio adjustment. In the parameters tab you will notice that when comparing the two
documents there is a copy and paste error in column J starting at cell J65 and ending at cell J72. This is rectified in the “resubmission”
titled document.

When inputting the base case options in the first tab of the resubmission document this now aligns this lifetime ICER with that of previous
submissions and gives a value of £17,834.

Therefore in the “resubmission” zip file model, setting the derivation of utility option to 7 instead of 8 in 'Options for analysis &
results'!B22 (which is the base case CLDQ derived utility values) the lifetime ICER is corrected to read £17,834 rather than the mistaken
value of £17,810.





5t December 2014. CIC-Response to questions raised by ERG 4" December2014

Q2 In addition, the ERG has requested that we also raise the following further queries for clarification.
2.1
The ERG notes that the estimated mean bed days per patient per year before and after rifaximin for Dundee differ in different parts of the
submission (see Table 1 Below). Please clarify these discrepancies.

Table 1
Data source N in analysis Before After rifaximin, Mean
rifaximin, mean | mean bed days | difference
bed days per per patient per
patient per year | year (SD, where
(SD, where available)
available)
Meta-analysis data 16 16.2 (17.59) 3.5(17.59) 12.7
(further submission
Table 7)
Preliminary descriptive | 16 13.8 4.6 9.1
analysis (further
submission Table 5)

Response: The preliminary descriptive analysis (See Appendix A, below) referred to in table 5 was carried out in August 2014 and sent to NICE
during the suspension of the FAD.

Following the request for a further submission from NICE a meta-analysis was undertaken in October (Table 6, 7 et seq in the submission) and
the results from this meta-analysis were used as inputs in the model.

2.2
The ERG notes that bed days data presented in the original sources for the Bolton and Dundee centres were per admission rather than per
patient per year. The submission details that data were ‘annualised’ for these two centres, but the ERG is unclear from the information in the

2





5t December 2014. CIC-Response to questions raised by ERG 4" December2014

submission if this means that these data were transformed to mean number of bed days per patient per year or transformed to mean number
of bed days per patient per year per admission for use in the meta-analysis.

Response: The meta analysis looks at bed days per patient per year.

2.3
Please provide a justification for the choice to assume a constant event rate when annualising data for use in the meta-analysis.

Response: Norgine alerted NICE to the fact that our analysis of real world data was based only on those audits published and used data in the
public domain. Without access to the raw data from the real world audits a constant event rate seemed a reasonable default assumption. As
we noted in our e-mail to NICE on 26" November we have been made aware of a larger, independent, multi-centre analysis of UK ‘real world
data’ that has been submitted to the European Association for Study of the Liver (EASL) for their next meeting (April 2015). We have been
given permission by the lead author (Dr Mark Hudson, Consultant Hepatologist, Freeman Hospital Newcastle, who is also the current Chair of
the British Association for Studies of the Liver, BASL) to share the abstract with you (academic in confidence), to ensure a complete review of
available information by the ERG and Committee. We have again attached the abstract for your information and we would suggest that you
contact Dr Hudson direct.

_ attached and sent to NICE on 26" November):
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Please provide details about any searches, databases searched and selection criteria used to identify the 6 RWD audits listed in Appendix C of
the submission.

Response: No formal search was undertaken. The absence of a decision from NICE and the limited number of current effective treatment
options for patients with HE has resulted in a number of hepatology centres seeking to gain local access to rifaximin-a as a treatment option
for their patients. These clinicians independently carried out local ‘real world” audits to investigate the potential for service efficiencies and
resource reduction that may be associated with the introduction of rifaximin-a and the data have subsequently been used to support both
local and regional formulary and prescribing decisions.

These audits were identified as key outputs from gastroenterology & hepatology academic meetings
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Appendix A — Preliminary descriptive analysis.
Real world data -Estimation of the impact of treatment with rifaximin-oa on hospital bed utilisation.
By Craig Currie, Professor of Applied Pharmacoepidemiology. August 2014

BACKGROUND: A number of audits have been produced from NHS hospitals (attached in the electronic version of this document.) However, these were not
standardised in any way. They were all analyses of data from people treated with rifaximin-a before and after their exposure to the drug. In effect, they
each had internal controls. An exercise was carried out to produce an amalgam of these data in order to determine the magnitude of the impact on NHS
hospital utilisation of rifaximin-a treatment. From the audits available and appended below, four were suitable for a combined analysis: Dundee, Bristol,
Newecastle and Bolton. Data were available from a total of 120 patients (Table); with over-representation from Newcastle (64 patients).

RESULTS: These data are interesting and compelling (Table A). They illustrate that in independent audits (combined reduction of 46%), rifaximin-a had a
consistent impact on not only reducing the risk of hospital admission, but that the drug also reduced hospital length of stay when admissions occurred
(combined reduction 45%). These two factors have a combined impact on hospital bed utilisation. The overall reduction in bed utilisation of combining
reduced admission and reduced length of stay was a 70% reduction in hospital bed utilisation, and this ranged from 59% to 90% across the four hospital
audits.

CONCLUSION: whilst these audits are small and diverse in nature, they formulate a consistent story of the beneficial impact of rifaximin-a on reducing NHS
resources in terms of hospital bed utilisation.

Table A: Analysis of audit data from four UK hospitals evaluating the impact of rifaximin-a treatment on hospital utilisation.





5t December 2014. CIC-Response to questions raised by ERG 4" December2014

Annualised hospitalisations rate Mean HLOS

n studied Before After A A (%) Before Atfter A A (%)
Dundee 16 1.8 0.9 0.9 47.8 7.6 4.9 2.7 35.5
Bristol 16 2.3 1.3 1.0 43.5 14.6 10.6 4.0 27.4
Newcastle 64 2.7 1.8 0.9 33.3 10.5 5.2 5.3 50.4
Bolton 24 4.0 1.0 3.0 75.0 6.9 2.5 4.4 63.6
Totasl/weighted mean 120 2.8 1.5 1.3 46.4 9.9 5.4 4.5 45.5

Annualised total bed days Monthly total bed days

n studied Before After A A (%) Before Atfter A A (%)
Dundee 16 13.8 4.6 9.1 66.4 1.1 0.4 0.8 66.4
Bristol 16 33.6 13.8 19.8 59.0 2.8 1.1 1.7 59.0
Newcastle 64 28.4 9.4 19.0 66.9 24 0.8 1.6 66.9
Bolton 24 27.5 2.5 25.0 90.9 2.3 0.2 2.1 90.9
Totasl/weighted mean 120 27.7 8.1 19.6 70.8 2.3 0.7 1.6 70.8






5t December 2014. CIC-Response to questions raised by ERG 4" December2014

. . . Effect .
Title Location Date .publlshed Paflent Duration of Effect o.n fr.equ.ency Ienegiho:f bed Fost-effectlveness Attachment
location no’s study of hospitalisations stay impact
This audit shows
that treatment with
Rifaximin for hepatic
encephalopathy
The total number of reduces rate of
1.The Real World October 2013, Combined 233 admissions Average length hO.Sp.It?| adm|_<:5|ons.
. Dr Falk decreased from 2.2 | of stay was 7.6 | This is in keeping
Experience of . . months on . . .
e Ninewells, [symposium, per patient (range O- | nights (1-58) with results of
Rifaximin in N=16 treatment and . . .
. Dundee London 2013 - 11) priortoand 1 and 4.9 previous studies
Hepatic 203 months . .
Encephalopath poster off treatment (range 0-8) after respectively (1- [ demonstrating the
P pathy presentation starting rifaximin (p |26) (p <0.05). | cost-effectiveness of
<0.05) Rifaximin as a
second line :
treatment for 1
hepatic The Real World
encephalopathy. Experience of Rifaxir
Despite the small
numbers of patients
5 Rifaximin October 2012, 12 m.ontl.ﬁs. Reduced from fchat We.re mclude.d
pre-rifaximin | Reduced from 2.33 |2.83 per in the final analysis,
Treatment In Dr Falk . .
Hepatic Symposium N=16 (n=12) 6 per patient (n=12) patient (n=12) [our study has shown
Enfe halopath Bristol G\;rr:an 2612 (n=12) months (n=6) [to 0.5 (n=6at 6 to 1.78 (n=6 at | that the use of
l.o pathy y - and 12 months) and 1.25 6 months) and | rifaximin during a six
— A Single Centre poster

Experience

presentation

months (n=4)
post rifaximin

(n=4 at 12 months)

1.29 (n=4 at 12
months)

or twelve month
period reduces the
number of hospital
admissions for

Rifaximin Treatment
in Hepatic Encephalof
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hepatic
encephalopathy per
patient and the total
LOS for each
admission

3.Rifaximin for
HE is Cost
Effective at
Reducing
Emergency
Hospital
Admission

Newcastle

June 2013, BSG
UK 2013 -
poster
presentation

N= 64
(n=27)

1 year pre and
post rifaximin
(n=27)

The mean number
of admissions was
reduced from 2.7
per patient (SD= 2.4)
for the year prior to
treatment down to
1.8 per patient (SD =
2.9) in the year of
treatment (p=
<0.05)

The mean
duration of
inpatient
admissions was
reduced from
28.4 days per
patient (SD=
26.3) for the
year prior to
treatment
down to 9.4
days per
patient (SD =
14.7) in the
year of
treatment (p=
<0.05)

Taking into account
the cost of one
year’s treatment
with rifaximin the
reduction in the
number of
emergency
admissions
represents a mean
annual saving of
£2,964 per patient

Rifaximin for Hepatic
Encephalopathy is Co
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4.Rifaximin
treatment in HE:
Marked
reduction in
hospital
admissions and
hospital bed day
occupancyina
District general
Hospital in the
UK

Bolton

May 2014,
Presented as
poster in DDW
2014, Chicago

N=30
(n=24)

6 months pre
and post
rifaximin
treatment
(n=24)

N=24 (median
values).

2 admissions 6
months pre
rifaximin (IQR 1-3,
range 1-5). 1
admission (IQR 0-2,
range 0-4) P<0.05

N=24 (median
values) 27.5
bed days 6
months pre
rifaximin (IQR
16-35.3, range
2-129). 2.5 bed
days 6 months
pre rifaximin
(IQR 0-23.5,
range 0-55).
P<0.05

Significant reduction
in the median
number of hospital
admissions and bed
day occupancy after
commencing
rifaximin treatment.
This study
demonstrates that
rifaximin treatment
in patients with HE,
secondary to chronic
liver disease,
produced a marked
reduction in hospital
admissions and
hospital bed day
occupancy with
major cost savings

marked reduction in
hospital admissions at
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Introduction

Following a third NICE Appraisal Committee meeting for this STA in April 2014, Norgine has
submitted further evidence for consideration. The Evidence Review Group (ERG) (SHTAC)
was requested to provide an independent assessment of these analyses and received the
submission on 121" November 2014. A response by Norgine to the ERG’s clarification
questions was received by the ERG on 8" December 2014. It should be noted that SHTAC
was not the original ERG for this STA and has not participated in any of the previous
Appraisal Committee Meetings. SHTAC has only assessed the evidence provided in the
further submission, and by agreement with NICE prioritised for assessment the sections of
the submission where the company had presented updated cost-effectiveness results

(sections 1 and 2 — see next paragraph).

The further submission is divided into 4 sections: 1) The use of minimum important
difference data to support the assumption of a utility gain for rifaximin-a; 2) the results of a
series of ‘real world’ data audits on hospitalisation rates and length of hospital stay, 3) the
effects of NHS policy on reducing hospital bed stay in England and Wales and 4) data to
support the long term effectiveness of rifaximin-a. This report provides a critical appraisal of

each section respectively.

1. Minimum important difference (MID) for assumption of utility gain in patients in the

economic model

The ERG noted that the ICERSs reported in the further submission (for example, base case
with a lifetime horizon = £17,810) differed from those produced by the company’s economic
model provided to NICE on 11th November (for example, base case with a lifetime horizon =
£17,834). They also noted that the ICERs in that model matched those in the previous
written submission (for the meeting in April 2014). The ERG requested clarification from the
company as to which of these ICERs was correct. The company confirmed that there was a
mistake in the written submission due to a rounding error and to incorrect values in some of
the cells of the model relating to age related-utility. The ERG presents the ICERs from the
company’s further submission document and the corrected ICERs in Table 1 of this

document. There is a slight discrepancy between the two sets of ICERs.





Table 1. ICERs reported in the company’s further submission and corrected ICERs

Covert Utility Covert Utility Lifetime ICER Corrected Lifetime
Assumption Benefit reported in the ICERs
further submission
Norgine Basecase 0.106 £17,810 £17,834
Walters and Brazier | 0.074 £21,331 £21,302
(MID estimation)
Direct SF 36/EQ-5D | 0.032 £28,805 £29,076
Derived (TAC
requested)

In their base case analysis, for the covert health state the company used utility values of
0.694 and 0.588 for patients treated with rifaximin-a and standard of care, respectively (NB.
the covert state was described in the unpublished Final Appraisal Determination (FAD) (May
2014) as a ‘remission state’).This resulted in a utility increment of 0.106. A two-step
approach was adopted to derive these utilities in which first the SF-36 data from the pivotal
clinical trial RFHE3001" was converted to utilities. This was followed by quantifying the
relationship between overall Chronic Liver Disease Questionnaire (CLDQ) score and the
estimated utility. Incorporating these values, a lifetime ICER of £17,810 was obtained (Table

1 of company’s recent submission).

To address concerns at the second Appraisal Committee Meeting (ACM), the company
conducted sensitivity analysis using to obtain utility values from SF-36 data directly mapped
to EQ-5D. This resulted in a utility increment of 0.032 for patients treated by rifaximin-a,
producing an ICER of £28,805 for the lifetime horizon. In the further submission, the
company has conducted a sensitivity analysis applying minimally important difference (MID)
in utilities as described by Walters & Brazier.? This analysis was conducted because the
company received feedback from various clinicians that rifaximin-a is associated with a
noticeable improvement in health-related quality of life and in their opinion this was greater
than the value of 0.032 and they therefore make the assumption that the utility benefit should
be equivalent to a MID. A utility value of 0.074 from Walters & Brazier? was applied as the
covert utility benefit which resulted in a lifetime ICER value of £21,331. Based on their
analyses, the company concluded that using MID data reduced uncertainties around utility
values and further established the hypothesis of utility gain in this patient group. Under these
circumstances, they concluded that rifaximin-a is cost-effective compared to standard of
care (ICER £21,331).






In general terms, MID can be defined as the minimum change in score in a domain of
interest which could be treated as an important difference from a patient’s perspective.?® In
their study, Walters and Brazier? compared the MID for two preference based measures of
health: EQ-5D and SF-6D. They included 8 studies consisting of 11 patient groups in their
analysis which were based on patients experiencing a wide variety of conditions such as leg
ulcer, back pain, and early rheumatoid arthritis. Patients completed EQ-5D and SF-6D at two
time points. In addition, they were also asked to rate their health based on a question of the
SF-36 questionnaire. The score obtained in this process was used as an indicator of global
rating of change (GRoC). The authors then used those patients who scored 2 or 4 in GRoC
to estimate MID as the average change on EQ-5D and SF-6D scales. They then calculated
the utility gain associated with the MID. Based on their analyses, the mean MID for EQ-5D
was estimated to be 0.074 ranging from -0.011 to 0.140. The authors concluded that the
wide confidence intervals for the EQ-5D MID estimates reflected uncertainty in the estimates

and the small study sizes.

Norgine also reported a recent systematic review conducted by Coretti and colleagues®
which reported different EQ-5D MID values from 17 publications. These studies included
patients from a range of disease areas such as hip arthroplasty, rheumatoid arthritis, multiple
myeloma, post-traumatic stress disorder, inflammatory bowel disease and plaque psoriasis.
The reported EQ-5D MID values ranged from 0.03 to 0.52. Although values reported in this
review were not used in the company’ economic model, it was cited to provide justification
for the relevant use of the EQ-5D MID value (0.074) from Walters and Brazier used in the

economic evaluation.

1.1 ERG’s critical appraisal

The ERG compared the characteristics of the 8 studies across 11 patient groups included in
the analysis by Walters and Brazier with that of the RFHE3001 trial’. The following
observations were noted:

e Of the 8 studies included by Walters and Brazier?, none were based on patients with
hepatic encephalopathy or patients with chronic liver diseases in general. Therefore the
cited value might not be applicable in this patient group.

¢ The mean estimates for each of the 11 patient groups included by Walters and Brazier
varied widely from the overall total mean MID EQ-5D estimate of 0.074 with a range of -
0.011 to 0.140. This degree of uncertainty means the ERG cannot conclude that all

disease types will have similar estimates for the utility gain associated with MID. As a





result, caution is advised in the interpretation of the company’s assessment using the
mean value.

e The mean utility increment preferred by the NICE Appraisal Committee (0.032) falls
within the range of (-0.011 to 0.140) as reported by Walters and Brazier. The ERG
cannot conclude which one of the two values (0.074 vs 0.032) would be the preferred
estimate of MID as both the values fall within the specified range reported by Walters
and Brazier. The current evidence does not provide any further information in this

aspect.

Overall, the ERG is not convinced of the appropriateness of the MID estimate used in the
company’s submission. Due to the reasons cited above, there is a lack of robustness of the
estimates used in the model. As a result, there is a considerable amount of uncertainty
around the corresponding lifetime ICERs of £21,331 and £28,805 respectively as reported in

the submission.

The ERG conducted a targeted search to identify any recent evidence published in 2013-14
on utility for rifaximin-a in the overt and remission health states, with no relevant studies
identified. The ERG is not aware of any other significant methodological studies investigating

MID in health technology assessment.

2. Use of UK “real world” data audits in the economic modelling

The original and revised economic models in the previous submissions used hospital
admissions data from the pivotal RFHE3001 trial' (Table 2) to predict the proportion of
patients who would be hospitalised when in the overt HE state. Length of inpatient stay was
not measured in the trial and was estimated to be 5 days in both the rifaximin-a and placebo
groups in the model, based on expert opinion. In section 2 of the further submission, the
company presents meta-analyses of annual hospitalisation rates and length of inpatient stay
(number of bed days per patient per year) before and after taking rifaximin-a based on
independent “real world” data (RWD) from UK centres with experience in using rifaximin-a,
to examine how using this data influences its cost-effectiveness. Estimates from the meta-
analyses have been used in the economic model and the impact on the ICERs is presented
and discussed. The ERG notes that the sponsor of the four included audits is unclear from

the original sources.





The company states that a number of centres have carried out audits following use of
rifaximin-a and refers the reader to Appendix C of the submission for a list of six relevant

publications capturing data from six centres.

Table 2. Hospitalisation data from the pivotal RFHE3001 rifaximin-a trial and data used
in the original and revised submission economic models

Source, length of | Reason for Placebo Rifaximin-a HR, 95% Cls /
follow-up hospitalisation statistical
significance
Trial data
RFHE3001 trial HE-related 13.6% [n = 22.6% [n = HR 0.50, 95%
data,’ 6 months 19/140] 36/159] Cl10.29 10 0.87
Data used in the economic model in the previous submissions
Original HE 36/73 (49.32%) | 19/31 (61.29%) NS
submission - breakthrough
RFHE3001 trial episode [10.71%)] [14.63%]
data, 6 month
probabilities
[converted to
monthly
probabilities used
in model,
assuming constant
hazard over time]
Revised analysis — | HE 52.88%, 52.88%, -
aggregated 6- breakthrough predicting 36 predicting 19
month probability episode hospitalisations | hospitalisations
applied to both
arms

Cls, confidence intervals; HE, hepatic encephalopathy; HR, hazard ratio; NS, not statistically
significant.

Of these RWD audits, data from four UK centres (Dundee,’ Bristol,2 Newcastle® and
Bolton'®) were selected to be used in the meta-analysis on the basis that they were the first
independently conducted UK audits to be published and that they contained data after “a
minimum of exposure to drug of at least 6 months”. Other than the requirement of at least a
six month exposure to rifaximin-a, the company does not appear to have used explicit
selection criteria for identifying relevant studies. (The ERG requested clarification from the
company about how the searches and study selection were carried out and the company
stated that formal searches had not been undertaken and the included audits were identified

as key outputs from gastroenterology and hepatology academic meetings.)

The company additionally identified “King’s” multicentre data'! (including data from King’s,
Newcastle, Portsmouth and Liverpool — see Appendix C of further submission) and an audit

from Portsmouth,'? neither of which were used in the meta-analysis. The King’s data was






excluded due to heterogeneity between centres included in it and because the duration was
less than six months (it was 3 months). The ERG agrees with the company’s decision to
exclude the King’s data, but on the grounds that it would have had to have been ‘annualised’
for inclusion in the meta-analysis and the ERG is not convinced of the validity of the method
the company has used to ‘annualise’ data (see below). The ERG suggests that annualising
the 3 month data may have led to misleading results. The Portsmouth data were not used
because the audit was published only recently, but the company has referenced it for
transparency and so it could be used in a sensitivity analysis. The company has provided the
hospitalisation and bed days data from the Portsmouth audit in Appendix C of the further
submission, but has not conducted sensitivity analyses. The ERG suggests that sensitivity

analysis using these data would have been useful.

After the ERG received the further submission, the company submitted an academic-in-

I The ERG has compared the findings I

with the outcomes of the meta-analyses in the further submission and also carried out a

scenario analysis using the data (results are provided below). The ERG therefore has not

conducted a sensitivity analysis using the separate Portsmouth audit excluded from the

meta-analysis in the further submission, || GcTNGNGEEEEEEEEEEEEEEE

All four of the audits included in the further submission were retrospective comparisons of
hospitalisations and bed days before and after treatment with rifaximin-a. The company
verified with the study authors that all patients in the audits were aged 18+ and had received
rifaximin-a in line with its licence. Due to the availability of rifaximin-a at the time of the audits
patients either received a total daily dose of 1100mg or 1200mg. The Bristol and Newcastle
audits observed outcomes for a 12 month period before using rifaximin-a and a 12 month
period after using rifaximin-a. Data from the Dundee and Bolton audits were annualised by
the company, using a constant event rate assumption, because the observation time was
less than 12 months. Additionally, data presented as medians and ranges in the Bolton study
were transformed into means and SDs for use in the meta-analysis. The company presented

a preliminary descriptive analysis of the annualised hospitalisation rates and bed days data
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from the four audits to NICE in July 2014. The preliminary data are tabulated in Table 5 of
the further submission and the data actually used in the meta-analysis are tabulated in
Tables 6 and 7 of the further submission. Data are also tabulated in Appendix C (including

data from the excluded King’s and Portsmouth audits).

A continuous random effects model was used for the meta-analyses, to account for
heterogeneity. The meta-analysis of hospital admissions resulted in a mean difference of
1.245 (95% Cls: 0.661, 1.829) hospitalisations per patient per year between before and after
receiving rifaximin-a, favouring rifaximin-a. || GG
N, The
company assessed heterogeneity in each of the hospital admissions and bed days meta-
analyses, and identified heterogeneity in the bed days meta-analysis only (1> = 63%, p =
0.043, which the ERG notes indicates substantial heterogeneity'#). To address this, the
company conducted a sensitivity analysis where data from the Bolton audit were excluded.
The mean differences in bed days per patient per year found in both meta-analyses
presented in the further submission and calculated by the ERG from | GTcG
are shown, along with the corresponding ICERSs, in Table 3. The table presents the ICERs
for a model using a covert (remission) utility value of 0.032 (the NICE Appraisal Committee
preferred estimate) and a lifetime horizon; see Table 9 of the further submission for the full

range of ICERs reported by the company for different utility benefits and time horizons.

Table 3. Summary of bed days per patient per year data from the meta-analyses and
the and the resulting ICERs

Data source N in Before After Mean Lifetime
analysis | rifaximin-a, | rifaximin-a, difference | ICER
mean bed mean bed (95% Cls, | (E/QALY),

days per days per where using covert
patient per | patient per available) | utility benefit
year year of 0.032

Meta-analysis of 4 | 79 - - 22.184 11,654

RWD sources (9.095,

provided in further 35.273)

submission

Meta-analysis of 55 - - 16.543 16,276

RWD sources — (9.084,

sensitivity analysis 24.003)

excluding Bolton,
provided in further
submission

i | [ ] [ ] [ ] 19,79112

ICERSs, incremental cost-effectiveness ratios; RWD, real world data. || GTGcGcGN
2ICER calculated by the ERG using the corrected

economic model.





The ERG notes that the confidence intervals around the mean differences derived from the
further submission meta-analyses are wide and the company has provided ICERs in Table 9
of the further submission for the lower and upper bound 95% Cls, in addition to the means.
These data indicate considerable uncertainty in the ICERs. For example, in a model using
the mean difference in bed days estimated from the sensitivity analysis excluding the Bolton
audit and using a covert utility increment of 0.032, across the lower and upper confidence
intervals, the ICERs range from £25,425 to £6,869. The scenario analyses run by the ERG
using |GG sho\ that for the Norgine basecase (covert utility benefit
0.106 and lifetime horizon), the ICER is £12,139. For the NICE Appraisal Committee
preferred utility gain estimate of 0.032 and a lifetime horizon, the ICER is £19,791.

2.1 ERG’s critical appraisal

The ERG considers that there is considerable uncertainty around the hospitalisation and bed
days estimates derived from the company’s meta-analyses of the RWD audits and their
generalisability to clinical practice. The main issues are:

» The company has not specified details of any searches to identify audit data, nor fully
explained the a priori eligibility criteria used to select studies for inclusion in the meta-
analysis (beyond a requirement of a six month duration minimum). The company’s
response to the ERG’s clarification question was that no formal literature searches were
undertaken. It is therefore unclear whether all relevant real world audit data sources
have been included. The ERG undertook targeted searches (see Appendix 1 for details
of the searches) and did not identify any additional UK studies.

» Literature indicates that length of hospital stay per overt HE admission is typically around
5 days.'5'8 This is substantially lower than the [JJJlj and [l days per admission used in
the model in the further submission for placebo and rifaximin-a, respectively.

» The company has provided no details about the characteristics of the patients included in
the audits or the exact treatment they received before rifaximin-a, except that all patients
were aged 18 or over. The ERG has data extracted some of the limited information
available about the patients from the original sources (which are all conference
abstracts) and their treatment (see Appendix 2). Patients were, on average, older than
those in the RFHE3001 trial, but had generally similar MELD scores. The company notes
in the further submission that rifaximin-a was used in the majority of the patients in the
audits to reduce the risk of a recurrent overt HE episode in those who had had at least
one previous episode. Given the lack of information about the patients, it is unclear how
representative they are of those in whom rifaximin-a may be used if it is approved for

more widespread use in the NHS. Therefore the currently available RWD audits may
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only provide data on hospital admissions and length of bed stay for a particular
(unknown) subsample of patients. The company does not discuss this issue in the further
submission.

The observational data available from each audit is based on small sample sizes
(ranging from four to 27 patients per centre). The ERG notes that there are wide
confidence intervals around the estimates of mean differences in hospitalisations and
bed days per patient per year in both of the main meta-analyses and also in the
sensitivity analysis of bed days. This indicates much uncertainty about where the true
mean difference lies, probably due to the small sample sizes in each of the audits.
There is no information in the submission or original sources about whether the
hospitalisations were all-cause or HE-related. Data used in the original and revised
submissions were for HE-related hospitalisations.

The ERG is not convinced of the validity of the constant event rate assumption the
company used for annualising the Bolton and Dundee data. In its clarifications request to
the company, the ERG asked for a justification for the use of this assumption. The
company stated that without access to the raw data from the audits, the assumption was
considered a reasonable one to use and provided no further justification. The ERG did
not have access to expert opinion during the appraisal of the further submission to inform
a judgement about the appropriateness of this approach. However, data from the
Portsmouth and Bristol audits, where six month data are available in addition to 12
month data, do not support that this was a reasonable assumption to apply to the bed
days data (see Appendix 3 for the 6 and 12 month data from the Portsmouth and Bristol
audits).

The company has used a random effects meta-analysis rather than a fixed-effect
analysis and the ERG notes that in the presence of small sample sizes, such as in the
RWD audits used in the submission, a random-effects approach may not be
conservative, as it is likely to estimate a more beneficial treatment effect than a fixed-
effect model would if small studies find the intervention treatment is beneficial.' The
company has not presented results for fixed-effect models and the ERG suggests this
would have been a useful sensitivity analysis to conduct to assess if both approaches
produced similar outcomes.

Outcomes from observational before- and after- studies where patients are their own
controls may be influenced by time and context. Observational data provide weaker
evidence than RCT data, particularly in the context of small participant numbers and
uncertainty about how representative the participants included were of the wider HE

population.
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In addition to the main issues with the data described above, the ERG identified the
following, more minor issues which contribute to uncertainty, particularly in relation to the
accuracy of the bed stays data:

* The company has provided numerical data from the RWD audits in three different places
in the further submission. The ERG has checked all these data against each other and
against the original sources for consistency. Some discrepancies in data between the
sources were identified. Overall, from these checks, the ERG considers only the
discrepancies in bed days data for the Dundee audit between Tables 5 and 7 in the
further submission to be a concern and to have potential to impact on the outcome of the
meta-analysis (Appendix 3 shows how these data differ). It is unclear from the
submission why the data differ (the ERG sought clarification from the company, but the

company did not provide an explanation for the discrepancy in their response).

The ERG agrees with the company’s decision to conduct a sensitivity analysis of the bed
days meta-analysis by excluding the Bolton audit. The ERG suggests that the
transformation of the original Bolton data into means and SDs for use in the meta-
analysis and the application of the constant event rate annualisation assumption to these
transformed means may have resulted in inflated and inaccurate differences in bed days
(and therefore contributed to heterogeneity). Therefore, the ERG suggests that the
sensitivity analysis excluding Bolton (Figure 3 in the further submission) provides a better
estimate of mean differences in bed days than the meta-analysis of data from the four
RWD centres.

2.2 Summary

Overall, the ERG suggests that the RWD from the audits and subsequent estimates of mean
differences in hospitalisations and bed stays, and the subsequent modelled cost-
effectiveness estimates are subject to limitations and uncertainties. The ERG is especially
concerned that the data may not fully reflect clinical practice if rifaximin-a is approved for use
in the NHS, because it is unlikely to be representative of all patients who would be seen in
practice. The ERG considers that the company has not provided sufficient explanation in the
further submission about how these data improve on those previously used to estimate
hospital admissions (in the pivotal clinical trial) and bed days (based on expert opinion),
other than the fact that they represent real world clinical practice. If the Committee decides

to accept the ICERs based on the mean differences found in the meta-analyses in the
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further submission, the ERG suggests that the ICER derived from the lower bound
confidence interval estimates of differences in bed days in the sensitivity analysis excluding
Bolton is likely to be the most conservative (ICER of £25,425 when using a covert utility

increment of 0.032 and a lifetime horizon). Alternatively, the ICERs estimated by the ERG

based on |
I
I (| CER of £19,791

when using a covert utility increment of 0.032 and a lifetime horizon).

3. Analysis of the effects of NHS policy in England & Wales on reducing hospital bed
stay

The further submission refers to comments made at the third Appraisal Committee Meeting
regarding observed reductions in hospital admissions and bed days associated with
treatment with rifaximin-a, based on real world audit data from specialist hepatology centres.
Specifically, it was noted that these reductions may have been caused by strategies to
improve NHS resource use more generally, rather than due to the effect of rifaximin-a. The
company therefore analysed hospital episode statistics (HES) to investigate any effect of
these strategies. (NB. The evidence cited is not used to inform updated cost-effectiveness

estimates in the submission).

Appendix A of the further submission provides a brief analysis of HES for the period 2010 to
2013, coinciding with just before the start of the audit periods and the end period of the
audits presented to the Appraisal Committee in 2013. The analysis is based on a selection of
16 Healthcare Resource Group (HRG) codes for hepatology-related disorders. None of the
codes relate specifically to hepatic encephalopathy, so the data relate to liver disease more
broadly. The mean and median lengths of stay presented are similar for the period studied
(e.g. mean ranging from 7.51 to 8.15), showing no marked decrease. The company cite
feedback from (unspecified) hepatology centres in England and Wales who confirmed that
strategies to reduce bed stay in their hospitals were introduced prior to the audit periods.
However, the submission also states that feedback from specialist hepatology centres
(again, unspecified) indicated that they were not targeted for strategies to reduce hospital

stay.

The submission does not present equivalent HES data for a longer time period prior to 2010
to put the analysis into context (e.g. to show any trends or fluctuations in bed days over

time). The extent to which rifaximin-a was in use for hepatic encephalopathy in clinical

13





practice during the audit period is also unclear. Overall, the ERG considers that the brief
data presented should be interpreted as illustrative rather than definitive, due to the

uncertainties raised above.

4. Long term effect and effect on mortality of rifaximin-a

The further submission provides evidence in support of the long-term effect of rifaximin in
terms of reducing recurrence and hospitalisations, and also evidence to suggest a reduction
in mortality. The evidence cited is not used to inform updated cost-effectiveness estimates in

the submission.

a) Further data to support the long term effect of rifaximin-a

The company provides evidence to show the long term effect of rifaximin. The company
does not describe how they have searched for supporting studies and whether these were

identified through a systematic search.

The company states that the results of the RFHE3002 open label study'’® demonstrated the
long-term effect of rifaximin-a and RWD audits, previously presented to the committee,
showed a consistent reduction in hospitalisations for longer than 6 months. Furthermore they
state that the long-term efficacy of rifaximin is also supported by publications from other

countries.(Vlachogiannoakos,?° Hanouneh,?' Confer,?? Neff,23 Irimia?*).

Of the 5 studies cited, only 1 appears to support the company’s statement that rifaximin has
a long term treatment effect on hospitalisation beyond 6 months (Irimia et al.?*). Of the other
studies cited, some were in a patient population that did not have hepatic encephalopathy or
did not provide information on hospitalisation (Vlachogiannoakos,?° Hanouneh,?' Confer??,
Neff et al.?%). Mullen et al'® provided information on hospitalisation, reported at 6 months.

The ERG has provided a critical appraisal of the real world audits in section 2.

Irimia et al.?* included 78 patients who had recovered from hepatic encephalopathy were
treated with either lactulose only (n=10), rifaximin intermittently (n=38), or rifaximin daily
(n=28) for 6 months. Patients were followed-up for 12 months. A total number of 26 HE-
related hospitalisations were recorded during follow-up. The frequency of HE-related
hospitalisations was significantly lower for the rifaximin intermittent and daily groups (31.57%
vs 28.57%) than in the lactulose only group (50%). The ERG notes the small number of

patients in each of the groups which may limit reliability of the results.
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The ERG considers that the company has provided limited relevant evidence to support the

long term efficacy of rifaximin with respect to hospitalisation.

b) Effect on mortality of treatment with rifaximin-a

The NICE Appraisal Committee had previously noted that an initial mortality benefit
associated with rifaximin was plausible, however the magnitude and duration of the effect
was considered uncertain. The company provides further evidence to support the mortality

benefit of rifaximin-a in this patient group.

Four studies are briefly discussed in the further submission.720:2325 |t is reported that a
review of mortality studies in hepatic encephalopathy was conducted as part of previous
submissions. However it is not clear if these studies were previously identified as no details

were provided on the identification process of these studies.

The studies by Neff and colleagues?® and Sharma and colleagues'” were based on patients
with overt hepatic encephalopathy which the ERG considers as relevant sources. Neff and
colleagues?? conducted a retrospective analysis on 185 US patients with an aim to report
long-term survival data. The patients were sub-divided into four groups receiving: lactulose
(n=58); lactulose and rifaximin (n=55); rifaximin (n=28); and none (n=44). Survival rates for
each of these groups were reported at 6 months, 1 year and 3 years. The analysis showed
mortality benefit to be highest for patients receiving rifaximin-a alone, followed by those
receiving lactulose and rifaximin-a (for details, see Table 4). Despite its relevance only an
abstract was available so it is not possible to fully assess its methodological quality. Of note
the study is retrospective. It is based on US population, therefore the generalizability of the

results to the UK remains unclear.

Sharma and colleagues'” conducted a prospective double-blind randomised controlled trial
with 120 patients in two arms receiving lactulose plus rifaximin (n=63) and lactulose plus
placebo (n=57). The trial was conducted over a 2 year time-period. The authors concluded
that patients treated with lactulose plus rifaximin had a significantly lower mortality rate
(23.8%) compared to those treated with lactulose and placebo (49.1%). This difference in

mortality rate between the two arms was found to be statistically significant (see Table 5).

The remaining two studies were not based on patients with hepatic encephalopathy:2%25 the

study by Vlachogiannakos and colleagues?® was based on patients with decompensated
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alcoholic cirrhosis and ascites whereas the study by Kimer and colleagues?® were based on
those with advanced liver disease (cirrhosis). As a result, the ERG considers this evidence is

an inappropriate source on which decisions on mortality benefit of rifaximin cannot be based.

Table 4. Survival rates reported by Neff and colleagues?

Time point Lactulose | Lactulose/Rifaximin | Rifaximin None
6 months 60% 65% 76% 45%
1 year 46% 54% 63% 35%
3 years 29% 41% 51% 12%

*Lactulose vs Lactulose/Rifaximin: p value=0.057; **Lactulose vs Rifaximin: p value= 0.049

Table 5. Mortality data reported by Sharma and colleagues'’

Lactulose+Rifaximin | Lactulose+Placebo

Mortality 23.8% 49.1% p<0.05

Based on the evidence provided, the ERG considers there is some evidence to support the

company’s argument that rifaximin-a has a mortality benefit of up to 3 years.

5. Summary

1. The use of minimum important difference data to support the assumption of utility gain

The company considers that the utility benefit of rifaximin-a compared to standard of care is
greater than the value derived by mapping trial utility data from SF-36 to EQ-5D (0.032). The
company suggests that rifaximin-a provides an observable clinical benefit in patients and
therefore the utility benefit should be equivalent to a minimum importance difference (MID).
Using the mean MID utility value from a study by Walters and Brazier of 0.074 produces an
ICER of £21,331 per QALY.

Overall, the ERG is not convinced of the validity of the MID estimate used in the company’s
submission. The study by Walters and Brazier contained no patients with hepatic
encephalopathy or other liver diseases. The values estimated for MID varied widely and
there is considerable uncertainty as to an appropriate value to use for MID for this

population.
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2. Use of UK “real world” data audits in the economic modelling

The original and revised economic models in the previous submissions used hospital
admissions data from the pivotal RFHE3001 trial. In the further submission the company
presents meta-analyses of annual hospitalisation rates and length of inpatient stay (number
of bed days per patient per year) before and after taking rifaximin-a using independent “real
world” data from UK centres with experience in using rifaximin-a. Data from four UK centres
(Dundee, Bristol, Newcastle and Bolton) were selected to be used in the meta-analysis. After
the ERG received the further submission, the company submitted || GcGcTcNGG_

The meta-analysis of hospital admissions resulted in a mean difference of 1.245 (95% CI:
0.661, 1.829) hospitalisations per patient per year between before and after receiving
rifaximin-a, favouring rifaximin-c.. |
e

The meta-analysis of bed days resulted in a mean difference of 22.184 (95% ClI: 9.095,
35.273) favouring rifaximin-a. The lifetime ICER based on this mean difference was £11,654
using the covert health state utility increment of 0.032. There was statistically significant
heterogeneity in the bed days meta-analysis, and the company conducted a sensitivity
analysis where data from the Bolton audit were excluded. In this sensitivity analysis the
mean difference was 16.543 (95% CI| 9.084, 24.003). The corresponding lifetime ICER was
£16,276 (utility increment 0.032). | GGG
I < ERG conducted a scenario analysis using this data and the lifetime
ICER was £19,791 (utility increment 0.032).

The ERG considers that there is considerable uncertainty around the hospitalisation and bed
days estimates derived from the company’s meta-analyses of the RWD audits: there is little
detail given about the characteristics of the patients included in the audits; the audit data is
observational (no separate comparison group) and retrospective; there are small numbers of
patients included; there are wide confidence intervals around the estimates of mean
differences; there is a lack of clarity how some of the audit data were transformed into
annualised estimates for inclusion in the meta-analysis; [ GcEIEGINGEGE
I | the Committee

decides to accept the ICERs based on the mean differences from the meta-analyses in the
further submission, the ERG suggests that the ICER derived from the lower bound

confidence interval estimates of differences in bed days in the sensitivity analysis excluding
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Bolton is likely to be the most conservative (ICER of £25,425 when using a covert utility

increment of 0.032 and a lifetime horizon). | KGTcNcEEE

3. Analysis of the effects of NHS policy in England & Wales on reducing hospital bed stay

The company reports that at the third Appraisal Committee Meeting it was noted that
reductions in hospital admissions and bed days associated based on real world audit data
from specialist hepatology centres may have been influenced by strategies to improve NHS

resource use more generally, rather than due to the effect of rifaximin-a.

The further submission provides a brief analysis of hospital episode statistics for the period
2010 to 2013, coinciding with just before the start of the audit periods and the end period of
the audits presented to the Appraisal Committee in 2013. The mean and median lengths of
stay presented are similar for the period studied (e.g. mean ranging from 7.51 to 8.15 days),
showing no marked decrease. These data were based on healthcare resource codes for
chronic liver disease rather than specific to hepatic encephalopathy. No updated cost
effectiveness estimates are provided in the submission. Overall, the ERG considers that the

brief data presented should be interpreted as illustrative rather than definitive.

4. Data to support the long term effectiveness of rifaximin-a

The company reports data to support the long term effectiveness of rifaximin-a on
hospitalisations and mortality, but does not provide any updated cost effectiveness
estimates. The ERG considers that of the relevant evidence submitted, there was limited
evidence to support the long term efficacy of rifaximin-a with respect to hospitalisation, but

there was some evidence to support the mortality benefit of rifaximin-a up to 3 years.
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Appendix 1

Details of ERG targeted searches to identify other RWD audits which have not been included in the further submission

Searches conducted 21/11/14

Conference

Abstracts published in

Results

British Society for
Gastroenterology June 2014

June 2013

Gut 63, Suppl1

Gut 62, Suppl1

http://gut.omj.com/content/63/Suppl_1.toc

16 hits for ‘rifaximin’

o Goel et al (Bolton) (included in submission)

e Patel, Orr et al (4 centre analysis, but 3 months period,
excluded by company)

http://gut.bmj.com/content/62/Suppl _1.toc
5 hits for ‘rifaximin’
e Orr et al (Newcastle) (included in submission)

EASL April 2014

April 2013

Journal of Hepatology
60, Suppl 1

Journal of Hepatology
58, Suppl 1

www.journal-of-hepatology.eu/issue/S0168-8278(14)X0004-8
7 hits for ‘rifaximin’
None relevant

9 hits for ‘rifaximin’
None relevant

BASL September 2014

Google search for BASL and
rifaximin

Nothing relevant

AASLD November 2014 Hepatology http://onlinelibrary.wiley.com/doi/10.1002/hep.v60.S1/issuetoc
60, S1 None relevant

Ovid (Medline) search

Search terms Results

“Rifaximin” AND “hospital$”

e Neff et al'®

2 observational studies, both US:
e Leevy and Phillips, 200716

21






Internet searching

Google search terms

Results

“clinical audit hepatic encephalopathy

No relevant hits

“clinical audit rifaximin”

No relevant hits

“rifaximin real world”

No relevant hits

“rifaximin hospital admission”

No relevant hits
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Appendix 2. Study characteristics, participant characteristics and treatment received in the 4 RWD audits included in the meta-
analysis in the further submission and

Study (location)

Goel et al, 2014'°
(Bolton)

Abstract only

Orr et al, 2013°
(New castle)

Abstract only

Roche et al, 20137
(Dundee)

Abstract only

Valliani et al, 20128
(Bristol)

Abstract only

Number who
entered study /
Attrition and
reasons / Number
in final analysis

N =30

5 died (within 6 months
of commencing
rifaximin-a), 1
discontinued.

n=24

N =64

8 discontinued,
23 died. 33
remained, but
complete data
only available for
25.

n = 25 (survivors)

N =16

Assume n = 16

N =16

3 died on same
admission as when
received rifaximin-a
and 3 died within 6
months of starting
rifaximin-a

n =4 at 12 months

HE / liver disease

Recurrent HE

83% alcohol-related
liver disease; 10%
NASH and 7%
Hepatitis C

53% ALD

“Long-term
treatment for HE”

Alcoholic liver
disease (n=7),
non-alcoholic
steatoheptitis (n =
6), hepatitis C (n =
1), autoimmune
hepatitis (n = 1),
iagtrogenic post
splenic artery
rupture repair (n =

1)

HE “refactory to
conservative measures”

Child Pugh class B:
n=5

Child Pugh class C:
N =11

alatl|
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Age Median age 64 (IQR Age not reported | Mean age 61 Mean age 59.1
51-67) (range 42 to 73)
years
MELD score Median MELD score Non-survivors: Not reported Not reported
15.5 (IQR 13.5-21) Mean MELD 19.0
Survivors:
Mean MELD 13.0
P <0.05
Whether study Not reported Not reported Not reported HE admissions
measured HE-
related or all cause
hospital
admissions
Treatment Not reported Not reported Not reported “Conservative
received before measures’
rifaximin-a

Design details and
treatment received
when rifaxmin-a
initiated

Compared admissions
and bed days for 6
months before vs 6
months after taking
Rifaximin-a. Dose and
duration of treatment
not reported.

All prescribed lactulose

Compared
emergency
admissions and
bed days for 1
year before vs
one year after
taking Rifaximin-
a. Dose and
duration of
treatment not
reported.

40 (63%) took
concomitant
lactulose

Before and after —
exact period not
specified. Across
patients combined
months on
Rifaximin-a were
233 vs 203 off.

Compared 12 months
pre-rifaximin-a to 6 and
12 months post-
rifaximin-a.

Rifaximin-a dose of
1.14 grams/day in
divided doses.

12 patients had
received rifaximin-a for
at least 6 months

i
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Study period

Period 11/2011 -

Period 01/2011 -

Period 01/2011 -

Patients prescribed

!

05/2013 12/2011 12/2011 rifaximin-a between
October 2007 — August
2010
Sponsor Not reported Not reported Not reported Not reported
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Appendix 3: Comparison of length of inpatient stay (bed days per person) data reported in original sources and different parts of the
further submission

Study, Data source Average days n in final Before After p-value | Difference | %
observation measure analysis rifaximin-a, | rifaximin-a, (average reduction
period (variance) (unless bed days bed days reduction
(unless stated) stated) per person | per person in bed
(unless (unless days, per
stated) stated) person -
unless
stated)
Data included in meta-analysis
Goel et al, Original source | Median (IQR, 24 27.5(16.0- | 2.5(0-23.5, P <0.05 | 25 (not 90.9 (not
20147 (Bolton), | (abstract range) 35.3, 2-129) | 0-55) (not annualised) | annualise
6 months only)'0 (not annualised) per d)
annualised) | per admission
per admission
admission
Meta-analysis | Mean (SD) — 24 92.0 (SD 30.0 (SD NR 62 67.4
data (further | annualised 72.20)" 31.79)"
submission
Table 7)
Preliminary Unclear if median | 24 27.5 2.5 NR 25 90.9
descriptive or mean — stated
analysis annualised, but
probably in error
Appendix C of | Median (IQR, 24 27.5(16.0- | 2.5(0-23.5, P <0.05 |25 (not 90.9 (not
further range) 35.3, 2-129) | 0-55) bed annualised) | annualise
submission bed days days d)
Orr et al, 2013° | Original Mean 25 30.2 per 9.8 per P <0.05 | 20.4 per 67.5
(Newcastle), 12 | source?® person per | person per person per
months (abstract only) year year year
Emergency
hospital
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admissions

Meta-analysis | Mean (SD) 27 28.4 (26.30) | 9.4 (SD NR 19 66.9
data (further 14.70)
submission
Table 7)
Preliminary Mean (SD) Stated 64 28.4 9.4 NR 19 66.9
descriptive (which is
analysis number who
entered study)
Appendix C of | Mean (SD) 27 28.4(26.3) |94 (14.7)per | P<0.05 |19 66.9
further per person | person per
submission per year year
Roche et al, Original Unclear if median | NR, 16 7.6 (1-58) 4.9 (1-26) P <0.05 |2.7 (not 35.5 (not
20137 source’ or mean (range) entered study | (not (not annualised) | annualise
(Dundee), (abstract only) annualised) | annualised) per d)
variable per per admission
admission admission
Meta-analysis | Mean (SD) - 16 16.2 (17.59) | 3.5 (17.59) NR 12.7 78.4
data (further | annualised
submission
Table 7)
Preliminary Mean (SD) - 16 13.8 4.6 NR 9.1 66.4
descriptive annualised
analysis
Appendix C of | Unclear if mean 16 7.6 (1.58) 4.9 (1-26) P <0.05 |2.7 (not 35.5 (not
further or median (range) (not (not annualised) | annualise
submission annualised), | annualised), d)
average average
length of length of stay
stay
Valliani et al, Original Mean Pre-rifaximin- 14.6 per 10.6 at6
20128 (Bristol), | source® a: 12 admission months; per
12 months (abstract only) 6 months: 6 admission
12 months: 4 ERG
calculations | 12.4 at 12
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.34.02 per

months, per

admission
person per
year ERG
calculations:
15.53 per
person per
year
Meta-analysis | Mean (SD) 12 34.0 (14.94) | 15.5(14.94) | NR 18.5 54.4
data (further (N=12) (N =4)
submission
Table 7)
Preliminary Unclear if median | 16 33.6 13.8 NR 19.8 Reported
descriptive or mean as 59.0
analysis (ERG
calculated
58.9)
Appendix C of | Unclear if median | Pre-rifaximin- | 2.83 (the 1.78 (6 NR 1.05 (6 37.1 (6
further or mean a: 12 original months) months) months)
submission 6 months: 6 source 1.29 (12 1.54 (12 54.4 (12
12 months: 4 shows that | months) months) months)
this is per (The original
person per | source shows
month) that these
data are per
person per
month)
References excluded from meta-analysis
Patel et al Original Unclear if median | N =170 23+ 25per | NR - - -
2014, source'! or mean (entered study) | admission
‘Kings’ (abstract only)

combined Multi-
centre data’ of 4
hospitals
(Kings,

Bed days data:
n=73
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Newcastle,
Portsmouth,
Liverpool), 3
months
Appendix C of | Unclear if median | N =170 23+ 25 per | NR - - -
further or mean (entered study) | admission
submission
Bed days data:
n=73
Preedy et al, Original Total bed days 3 months: 26 233 total 3 months: 28 | NR 90 at 6 6 months:
201412 source'? (62%) 6 months: months 38.6% (of
(Portsmouth), 6 | (poster only) 6 months: 16 143 Average 5.6 | total)
months (38%) 12 months: per person
12 months: 12 158
(26%)
Appendix C of | Total bed days 3 months: 26 233 (9.3 per | 3 months: 28 | - 6 months: 6 months:
further (for cohort) 6 months: 16 admission®) | (14 per 90 (total) 38.6% (of
submission 12 months: 12 admission?) total)
6 months:
143 (13 per
admission?)
12 months:
158 (7.9 per
admission?)

Data in shaded cells were calculated by the ERG. Data used in meta-analysis is highlighted in bold. NR, not reported; SD, standard deviation; HE, hepatic

encephalopathy. "Company derived these data by transforming the 6 month medians and ranges reported in the original source to means and SDs and then
annualising the data. The ERG has replicated the transformation of the 6 month data and it appears to be accurate. However, it is unclear if the bed days data
used in the meta-analysis is per patient per year or per patient per year per admission, because the original source data is bed days per admission and it is
unclear if this was transformed to per patient per year data. ?Calculated by ERG (2.33 admissions per patient pre rifaximin-a * 14.6 bed days pre-rifaximin-a
per admission). 3Calculated by ERG (1.25 admissions per patient post rifaximin * 12.4 bed days post-rifaximin-a per admission). “Calculated by the ERG (total
number of bed days divided by number of admissions as reported in Appendix C).
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