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1 Summary

1.1 Critique of the decision problem in the company submission

The company defined the population as patients with unresectable or metastatic
gastrointestinal stromal tumours (GIST) whose disease has progressed on, or who are
intolerant to, previous treatment with imatinib and sunitinib. This definition agrees with the

population described in the NICE scope.!

The intervention in the decision problem was regorafenib, and the comparator was best
supportive care (BSC), as in the NICE Scope. The outcomes in the company submission

also match those in the Scope.

Although the NICE scope did not consider any subgroups, preplanned investigations by the
company include geographic region, prior line of treatment, age, sex, baseline BMI, duration

of imatinib treatment, ECOG performance status, and mutational status

1.2 Summary of clinical effectiveness evidence submitted by the
company

The primary focus of the company’s submission was the GRID study, which was a phase 3

randomised controlled trial. The GRID study was double-blind and multi-centre (57 centres,

17 countries).

Patients were randomised to regorafenib + best supportive care (N=133) or to placebo +
best supportive care (N=66). Baseline characteristics were reported as being balanced
between arms, however, there was a slight imbalance where 67% of participants receiving

regorafenib and 83% receiving placebo had >18 months of previous imatinib therapy.

At the June 2015 cut-off, fifty eight participants in the placebo arm (87.9%) had crossed over

to the regorafenib arm.
Outcome results were as follows:
Progression-free survival

The regorafenib group was assessed via blinded review to be superior to the placebo group
(147 days [4.8 months] vs 28 days [0.9 months]), with the risk of progression or death in the
regorafenib arm lower than in the placebo arm (Hazard ratio [HR] 0.27, 95% CI 0.19-0.39;
p<0.000001).

Secondary endpoints

The uncorrected median OS for the regorafenib and placebo arms was 17.4 months.

Following adjustment for crossover, median OS was shown to be longer in the regorafenib
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group (529 days) than in the placebo group (338 days [p = 0.00095] using the Iterative
Parameter Estimation method; 361 days [p = 0.00286] using the Rank-Preserving Structural
Failure Time method). The estimated corrected hazard ratio of regorafenib to placebo using
the RPSFT and IPE correction methods were 0.616 (95% CI 0.435 - 0.871) and 0.586 (95%
Cl1 0.417 - 0.824), respectively.

Other secondary outcomes were reported as follows (Source: Bayer submission, section 1.3,
p20):

e Median time to progression (TTP) was significantly longer in the regorafenib arm than
in the placebo arm (5.4 months [165 days] versus 0.9 months [28 days], HR 0.248,
95% CI 0.170-0.364; p<0.000001).

e Tumour Response Rate, showed no statistically significant difference between arms
despite the higher trend in the regorafenib group (4.5%) compared to the placebo
group (1.5%).

e Disease Control Rate (DCR) was significantly higher in the regorafenib group
(52.6%) vs. the placebo group (9.1%) (one-sided p<0.000001)

e For HRQoL, there was no statistically significant difference between patients

receiving regorafenib and patients receiving placebo.

As noted above, no statistically significant difference was evident between treatment groups
for tumour response rate. However, the company highlight that within-tumour necrosis
promotes disease stabilisation without reduction in size, which is an observed effect of

kinase inhibitors in TKI-resistant disease.
Subgroups

Bayer found regorafenib to be effective across all subgroups for progression-free survival
except for the small subset of patients (n=22) with duration of imatinib treatment of less than

6 months.

Overall survival for subgroups was presented as uncorrected for crossover and corrected via
RPSFT and IPE. The results were similar for the main OS results, however, confidence
intervals were wide and indicating heterogeneity and a lack of statistical significance. Bayer
do point out that the low number of events within subgroups will contribute to this.

Adverse events

During the double-blind study phase of the GRID study, drug-related adverse events were
reported in 132 (100%) patients in the regorafenib group and 61 (92%) patients in the
placebo group. Treatment discontinuations due to regorafenib-related events were reported
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for 16.8% of patients and distributed across all system organ classes. Five deaths were
reported as related to regorafenib treatment by investigators (cardiac arrest, acute hepatic

failure, acute kidney injury, colonic perforation, and thromboembolic event).

The most serious adverse drug reactions in patients receiving regorafenib were
haemorrhage, severe liver injury, and gastrointestinal perforation and the most common
adverse events included hand-foot skin reaction (HFSR), hypertension, diarrhoea, mucositis

and fatigue

1.3 Summary of the ERG’s critique of the clinical effectiveness
evidence submitted
The methods for the searches and systematic review were adequste and well described,

therefore, the ERG concluded that the company did not miss”any vvider ce.

The primary focus of the company’s submission wagfine GRiD stddy. This was an
appropriately-designed double-blinded, multi-a€ntre RCT. 7 he treatment arms were

balanced and patients were representative uf ti.2 UKspopulation.

The crossover of 87.9% of place'io-tre ated nallents to open-laselregerafenib following
disease progression may gause,th, OS to be overestimatid. ascisming regorafenib provides
a clinical benefit for #%is 0 1itcamesTherefore Bayer&ppied a0 correction methods, which
have been assessud ¢ s appropriate by the ER'5_sesulting in a statistically significant

differeng&1or CS in favour of regorafenis:

1.4 Surwmary of cogi-effe cuveness evidence submitted by the
company

So far, we have received a total of three versions of Bayer's economic model and cost-
effectiveness results.

We received Bayer’'s economic model and full report on 215t March 2017.

On 25" April 2017, after an earlier request for clarification from us, we received a second
version of Bayer's economic model and cost-effectiveness results. This included some

updated OS data, as discussed in Section 5.3.6, p74.

On 16" May 2017, in response to another request for clarification from us, we received a
third version of Bayer’s economic model and cost-effectiveness results. In addition to the
updated OS data, this also included some updated data on treatment duration of regorafenib

as discussed in Section 5.3.8.1, p102.
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1.4.1 Company’s systematic review of economic evaluations

Bayer conducted a systematic literature review of economic and cost-effectiveness studies.
They considered only one study to be relevant, an analysis for the relevant patient
population in England. The base case ICER for regorafenib vs placebo was £34,420 -

£40,188 per QALY according to the method of adjustment for treatment switching.

1.4.2 Company’s submitted economic evaluation

1.4.2.1 Methods

The company presented a model-based economic evaluation to address the decision

problem.

Bayer submitted a partitioned survival model with three independent health states;
progression-free survival (PFS), post-progression survival (PPS), and Death. Patients enter
the model upon treatment commencing for either regorafenib or the comparator, best
supportive care (BSC). The model uses a 28-day cycle length and a time horizon of 40
years. A half-cycle correction is applied. Outputs of the model (costs, life years and quality-

adjusted life years [QALYSs]) were discounted at 3.5% per annum.

Health state utility values in the base case were estimated using EQ-5D measurements from
patients in the GRID trial. Paired samples and repeated measures methods were used to

estimate the values, with paired comparisons preferred by Bayer. Bayer's base case HSUVs
are independent of treatment group. Bayer extensively examine the effect of different HSUV
estimates in their scenario analyses. The impact of adverse events on health-related quality

of life was also directly modelled for the treatment groups.

Costs were modelled from the NHS and Personal Saocial Services perspective. Bayer’'s base
case includes options for costing the drug at list price, as well as offering a confidential

patient access scheme (PAS) applied to the cost of regorafenib.

Bayer's method of modelling the treatment duration of regorafenib changed substantially
from the time of their original report submission to the time of our report submission.
Regorafenib treatment in the regorafenib arm of GRID was continued after disease
progression. However, instead, Bayer modelled regorafenib treatment only up to
progression, as they claimed this would be as in clinical practice in England & Wales, citing
surveys of physicians. In response to our question for clarification, they completely changed
their method of modelling treatment duration. In particular, they now model treatment with
regorafenib for the entire duration as experienced in GRID RCT. We agree with this

approach.

Page 14 of 142

Copyright 2017 Queen's Printer and Controller of HMSO. All rights reserved.



Other resource costs for regorafenib and placebo patients were identified through using
clinician surveys conducted by Bayer. This included one-off costs, such as end-of-life costs,
as well as health state costs, which consisted of outpatient monitoring visits, regular tests
and medication for pain management. A variety of sources were used to estimate unit costs,
including: Published studies, PSSRU Unit 2015, NHS reference costs 2015/16, 2016/17
National Tariff, and the Drug tariff 01/2017. The costs of adverse events were also modelled,
although they were negligible. Univariate and probabilistic sensitivity analyses were
conducted to explore uncertainty in the incremental cost-effectiveness ratio (ICER) and to
identify parameters to which the model was sensitive. Scenario analyses to examine the

model’'s sensitivity to structural assumptions were also conducted.

1.4.2.2 Clinical outcomes in model
Treatment effectiveness was estimated using the GRID trial. The economic model
considered progression-free survival and overall survival. In their base case, Bayer assume

the lognormal distribution for PFS, which we consider reasonable.

87.9% of patients in the placebo arm crossed over to the regorafenib arm after disease
progression. This introduces the possibility of overestimating OS in the placebo arm and
hence confounding the cost-effectiveness estimates. Bayer considered three crossover
correction methods; Iterative Parameter Estimation (IPE), Rank Preserving Structural Failure
Time method (RPSFT), and Inverse Probability of Censoring Weights (IPCW). The IPCW
method was rejected due to the high proportion of placebo patients crossing over, and we
consider this reasonable. In their base case, Bayer assume the IPE method and we also
consider this reasonable. The cost-effectiveness of regorafenib is extremely sensitive to the
adjustment for treatment switching, specifically, Bayer’'s base case ICER of £38,000 per
QALY assuming the PAS increases to over £100,000 per QALY based on the unadjusted
ITT OS data.

In their original report, Bayer presented OS data with a cut-off date of June 2015. In our
clarification letter, we ask Bayer whether they could provide us with more mature data, given
that the existing data is now about two years out of date, and that a reasonable amount of
extrapolation is required. In response, on 25" April 2017, we received OS data from Bayer

with cut-off of 2017. Bayer also included an updated version of their economic results.

Despite the fact that the Kaplan-Meier graph for the placebo arm changed only very slightly
from the 2015 to the 2017 data cut-off, Bayer estimate a shorter OS for placebo after
correction for cross-over using the 2017 data, compared to the 2015 data. Specifically and
importantly, the estimated mean OS in the placebo arm decreases by 24%. Bayer justify

this as follows: “This is a result of the greater follow-up time allowing for a longer potential
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censoring date within the crossover adjustment calculation” (Bayer response to clarification,
pll). This reduction in mean OS substantially improves the cost-effectiveness of
regorafenib. For example, assuming the PAS, the ICER for regorafenib vs. BSC decreases
from £49,000 to £38,000 per QALY.

However, we have several important concerns with the switching adjustment applied to the

2017 data. Given these concerns, we use the 2015 data-cut for OS in our base case.

We turn now to the extrapolation of OS. Two consultant oncologists. who specialised in the
disease area, validated the fittings of various parametric models,on beualf of Bayer. They
argued that the loglogistic, Weibull and Gompertz models !l legkecia nically plausible.
However, in their base case, Bayer chose the log-l¢ uistic iswibduon for OS based on the

accuracy of the fit the data from GRID.

We surveyed the literature for studies thataguldBEip to inform the extrapolation of OS. We
found just one relevant study,.wiich cuggesicd, if anything, a<.2asgne sly long tail for OS.
However, we caution not 1) reb®soinly on this study to iafored axtvéapolation, due to limitations
in comparability witi® the /5RiD.atudy. On balancej in cyr base case, we model OS as the

average of thg shoiterttailed Weibull and longitat'ec log-logistic distributions.

Bayer ¢ 2 pamaxpi€itly model backarot ra general population mortality. In our base case, we

include triassdditional moriality.

1.4.2.3 End of Life criteria

We agree with Bayer that regorafenib meets the End of Life criteria.

1.4.3 Results

In Bayer’s base case analysis (without/with PAS), treatment with regorafenib resulted in
1.7333 QALYs at a cost of [JJJl£47.249, while treatment with the placebo resulted in
0.761 QALYs at a cost of £10,395. The QALY differential was 0.971 and the cost differential
was £JJJil£36,854. The corresponding ICERs per QALY were £jJjji£37,941.

Regorafenib was predicted to result in QALY gains in both PFS and OS, with the benefits
roughly similar in both health states. The overall QALY gain depends heavily on the

treatment switching adjustments.

Drug acquisition costs were by far the largest cost in the regorafenib arm at £jj il £
which was also the incremental cost as the placebo arm had zero drug costs. Other cost
differentials were much smaller; the next largest incremental cost was +£JJJj for monitoring
costs in the regorafenib arm. Remaining costs were very similar between the two treatment

arms.
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In the probabilistic sensitivity analysis, the ICERs per QALY were similar to the deterministic
case at £jJJil£38,494 without and with the PAS. Both costs and QALYs were very similar
to the base case. At a willingness to pay threshold of £50,000 per QALY, regorafenib had a
l/32% chance of being cost-effective.

Univariate sensitivity analyses were also carried out, indicating that results were sensitive to
a number of parameters. Regorafenib drug costs and utility discount rates were the most

impactful parameters, with HSUVs and cost discount rates also being significant.

Bayer also carried scenario analyses looking at assumptions for: OS extrapolation, treatment
switching, resource use, and utility elicitation method. The most imzastful of these were the

choice of OS extrapolation, and the method of treatment swit€ning,adju; tment.

1.5 Summary of the ERG’s critique of th¢ cosi-effe’Ctiveness evidence
submitted

The derivation of the PenTAG base cas 2 is.shoungi Table 1 below.
Total uncertainty in the cost-effectivatiess eiregorafenib versux BSC s high due to:

e Substantial uncertsiinty Wafthe adjustment for wideghiregd teatment switching on diseases

progression, fionPGC to vegorafenib.
o Impgitant Lacertiinty in the extrapgicaion ot US.

In key plaiisitie scenario anaiyse s#we suggest alternative plausible methods of

extrapolating OS, and of miuuelling costs and QALY only whilst patients are in PFS.

Table 1. Derivation of PenTAG base case ICERs Regorafenib vs. BSC (£ per QALY)

Regorafenib price
PAS List

Bayer base case

£38,000

PenTAG assumption

Bayer assumption

(Section
1| OS from 2015 data-cut 0OS from 2017 data-cut 5.3.6.2, £49,000
p79)
Do not including general (Section
Include general mortality
2 mortality from UK 5.3.6.3, £41,000
from UK population
population p87)
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(Section
OS average of Log-logistic
3 OS average Log-logistic 5.3.6.3, £41,000
/ Weibull
p87)
Utilities decrease with (Section
4 Utilities independent of age £39,000
age 5.3.7, p95)
1+2
1+3
2+3 £43,000
1+2+3
ICER
PenTAG
1+2+3+4 Uncertainty High, mostly due to
base case oy .
switching adjustment,
but also extrapolation.
Key: ICER, incremental cost-effectiveness ratio; OS, overall survival; PAS, patient access scheme; PFS,

progression-free survival; QALYs, quality-adjusted life year(s); Dark shading indicates ICER > £50,000 per QALY.

1.6

16.1

1.6.2

ERG commentary on the robustness of evidence submitted by the
company

Strengths

Double-blind multi-centre randomised trial.

The population recruited to the GRID study was representative of the typical UK

population.
Bayer’s analysis has been clearly described.
There were no noteworthy wiring errors in the economic model.

Weaknesses and areas of uncertainty

Whilst Bayer were responsive to our questions of clarification, they sent us a total of

three version of their economic model.

The substantial amount of treatment switching introduces a great deal of uncertainty
in the estimated cost-effectiveness.

We are not convinced that Bayer have correctly adjusted for treatment switching in

the most recent, 2017, data cut.
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e Extrapolation of OS also introduces appreciable uncertainty in the estimated cost-

effectiveness.
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2 Background

2.1 Critique of company’s description of underlying health problem

Gastrointestinal stromal tumours (GIST) are a rare type of soft tissue sarcoma that develops
in the connective tissues of the digestive system, commonly (~60%) in the wall of the
stomach. However, they may originate elsewhere such as the small intestine (~30%) or

oesophagus and, very rarely, outside the gastrointestinal tract.?

GIST are the most common mesenchymal neoplasms of the Gl tract, but actually represent

less than 1% of tumours in this region. 3

For many people with GIST, the c-kit oncogene which is found in all cells in the body has
undergone a mutation. This oncogene directs the cell to produce the KIT protein,
subsequently causing the cell to replicate. Within the interstitial cells of Cajal (ICCs), the c-kit
gene is inactive unless there is a need for more cells. However, in most GISTs, there may be

an inherited mutation of the c-kit gene leading to a high cell division rate.

A less frequent mutation also exists, known as PDGFRA, which causes the cell to

overproduce a different protein (also called PDGFRA), but which has the same effect as KIT.

The majority of GISTs will have one or other of the mutations, but not both. There is also a

small population of patients who have neither of these changes.

Bayer describe GIST in more detail as follows (Source: Bayer submission, section 3, p38):

Gastro-intestinal stromal tumours (GISTs) are rare connective tissue tumours that show a
differentiation profile similar to the interstitial cells of Cajal involved in the regulation of the
digestive system.[...] Pathologically, most of GISTs are caused due to oncogenic mutations
in either KIT or PDGFRA (23). The majority of the cases (75% to 80%) have KIT mutations
that typically affect the juxtamembrane domain encoded by exon 11, while 5% to 8% GISTs
have PDGFRA mutation and 12% to 15% have KIT and PDGFRA wild-type mutations (23).

The ERG believes the description given by the company is appropriate.

2.1.1 Epidemiology

According to Amelio et al. 2014, UK estimates of GIST annual incidence range from 1.32—
1.50 per 100,000 population, which is equivalent to approximately 800-900 new cases each
year.* No UK prevalence has been reported, however, reports from western Sweden

estimate prevalence at 12.9 per 100,000.*
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As mentioned above, most GISTs are sporadic and occur because of a c-kit or PDGFRA
oncogene mutation encouraging the GIST cells to grow and multiply. There are also a

number of rarer types of GIST some of which may be due to an inherited gene mutation:®
o Wild-type GIST: A type of GIST that is not caused by a known cell mutation

e Paediatric GIST: A GIST affecting children and young adults. Paediatric GIST is very

rare

e Syndromic GIST: A type of GIST linked to Carney’s Triad Syndrome and Carney-

Stratakis Syndrome and Neurofibromatosis.
e Familial GIST: A rare inherited form of GIST
Risk factors include age and sex, as GIST most often occurs in people older than 50 and is

slightly more common in men than in women.®

2.1.2 Diagnosis
The symptoms of GIST can vary according to size and location of the tumour. Initial
diagnosis, following clinical examination may be via a diagnostic scan and biopsy. °

With regard to metastatic GIST, Bayer list the typical symptoms below (Source: Bayer

submission, section 3.2, p39):

Metastatic GIST is a terminal disease for which patients may experience general systemic
symptoms such as fever, nausea, abdominal discomfort and weight loss as well as

psychological distress and functional impairments (5)

Other symptoms may include fatigue, blood in stools or vomit and anaemia.

2.1.3 Prognosis and burden of disease

The overall 5-year survival rate for people with GIST has been reported as 76%.° However,
this was estimated from data collected between 2003 and 2009 from the American Cancer
Society and both diagnosis and available treatments have improved since then. The
estimate reduces to 74% if the cancer has spread locally, and falls to 48% for distant
metastasise.® Whereas, if the cancer is contained within the original organ, the 5-year

survival rate is improved at 91%.
The most reliable prognostic factors for GIST are considered to be:’
e The size of the primary tumour,

e The mitotic index i.e., the ratio between the number of cells in a population

undergoing mitosis to the number of cells in a population not undergoing mitosis.

Page 21 of 142

Copyright 2017 Queen's Printer and Controller of HMSO. All rights reserved.




e The location of the primary lesion, with small bowel and rectal primary GIST less

favourable than gastric GISTSs.

¢ PDGFRA mutations which are most commonly associated with gastric primary

lesions have a more favourable prognosis.

e Histologic type may also impact prognosis, with spindle cell displaying a higher five-
year survival rate than epithelioid or mixed histology. However, in contrast, others

report a prognostic influence of the degree of cellularity but not histologic subtype.

The company submission provides the following details on prognosis for people with GIST:

(Source: Bayer submission, Section 3, p38)

For people with GIST, the prognosis depends mainly on whether the tumour is resectable.
Size, location, and stage of tumour at initial diagnosis are also important factors for the

prognosis of the tumour (26).

Surgery represents the cornerstone treatment of localised GISTs (26). Complete removal of
GIST is potentially curative, especially when it is small in size and the risk classification is
low. However, the risk of relapse after surgery can be substantial, as defined by available

risk classifications [...]

2.2 Critique of company’s overview of current service provision

2.2.1 Current UK GIST treatment pathway

A summary of treatment options for GIST are as follows:®

o Localized, smaller (resectable) tumours - surgery is the main treatment and for
tumours that are small and are not growing quickly, this is often the only treatment
needed. Recurrence is more likely if the tumour is larger, did not start in the stomach,
or if the cancer cells have a high mitotic rate. In this case, an adjuvant treatment with
imatinib may be recommended for a minimum of a year post-surgery. For tumours
that are highly likely to come back, many doctors now recommend giving patients at

least 3 years of imatinib.

e Localized, larger (marginally resectable) tumours - may require more extensive
surgery leading to further health problems later on. Therefore, once a biopsy
confirms the tumour is a GIST, treatment with imatinib is usually commenced and
continues at least until the tumour stops shrinking. At this point, surgery may be
possible. If the tumour is still too large for surgery, imatinib may be continued,
followed by sunitinib if the first-line treatment is no longer effective. If sunitinib is no

longer working, the targeted drug regorafenib may help some patients.
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Unresectable tumours and metastases - imatinib is usually the preferred first
treatment option. It is continued as long as the tumour has a stable response. If the
tumour progresses, it may respond to increasing the dose of imatinib. If the tumour
continues to grow or the side effects from imatinib are too severe, a switch to
sunitinib may be helpful. If sunitinib is no longer working, regorafenib may help some
patients as a third-line treatment. If the tumour shrinks enough with targeted therapy,
surgery may then be an option for some patients. This might be followed by more
targeted therapy if it is still effective. If the cancer has spread to only 1 or 2 sites in
the abdomen (such as the liver), the surgeon may advise removing the main tumour
and trying to remove these other tumours as well. Usually this should be considered
only for tumours that are slow growing or those causing local complications such as
uncontrollable bleeding. Other options to treat cancers that have spread to the liver
include ablation and embolization. These treatments may include radiofrequency
ablation (RFA; using electric currents to heat the tumour), or ethanol ablation
(injecting concentrated alcohol into the tumour). Cancers that are no longer
responding to the targeted drugs discussed above can be hard to treat. Some
doctors may recommend trying other targeted drugs, such as sorafenib (Nexavar®),
dasatinib (Sprycel®), or nilotinib (Tasigna®), although it's not yet clear how helpful
these drugs are.

Recurrent tumours - Treatment options for GISTs that recur after treatment depend
on the location and extent of the recurrence. For most recurrences, treatment with
imatinib is probably the best way to shrink any tumours, as long as it is still effective
and the patient can tolerate taking it. If the starting dose of imatinib does not work,
the dose can be increased. Another option is to try sunitinib or regorafenib. If the
cancer comes back as a single, well defined tumour, removing or destroying the
tumour may be an option. Doctors are still not certain if removing GISTs that come
back after treatment helps people live longer. Some studies have found that it does,

but other studies disagree.

Best supportive care is provided to patients who fail to respond to imatinib and sunitinib.
Although there is no strict definition, this generally involves care to prevent or treat the
symptoms of GIST, side effects caused by treatment, and psychological, social, and spiritual
problems related to a disease or its treatment. Radiation therapy is sometimes given as

supportive care to relieve pain in patients with large tumours that have spread.®

Bayer report that pain management may be administered as follows: (Source: Bayer

submission, Section 3, p39)
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According to a survey conducted in 2013 and involving physicians from England and Wales,
pain management treatments were confirmed to comprise co-codamol, tramadol,

paracetamol, morphine sulphate and dexamethasone.

Within the UK, the clinical pathway falls under the NICE pathway for stomach cancer, as
shown in Figure 1, which also includes the proposed position for regorafenib: (Source: Bayer
Submission, Section 3, p40)

Figure 1. UK Clinical pathway for GIST

UNRESECTABLE AND/OR METASTATIC GIST

First-line recommended option: imatinib

!

UNRESECTABLE AND / OR METASTATIC GIST
WHOSE DISEASE HAS DEVELOPED RESISTANCE TO, OR WHO IS INTOLERANT TO,
PREVIOUS TREATMENT WITH IMATINIB

Second-line recommended option: sunitinib

!

UNRESECTABLE OR METASTATIC GIST
WHOSE DISEASE HAS PROGRESSED ON, OR WHO IS INTOLERANT TO,
PREVIOUS TREATMENT WITH IMATINIB AND SUNITINIB

Third line option: best supportive care
Licenced patient population for treatment with regorafenib

Source: Bayer submission, Section 3, p40, Figure 1

2.2.2 Anticipated place of regorafenib in clinical practice

In England, there are no other lines of therapy recommended by NICE for the treatment of
patients with unresectable or metastatic GIST whose disease has progressed upon
treatment with sunitinib. Therefore, Bayer anticipates that regorafenib will be an option for
this population of approximately 60 new patients per year. The ERG considers this an
appropriate figure, given approximately half of new cases of GIST are likely to be metastatic

and/or unresectable on first presentation and will initially be treated with imatinib/sunitinib.°
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3 Ciritigue of company’s definition of decision problem

The company presented their decision problem within the Executive Summary chapter,
under the subheading ‘statement of the decision problem’ (Bayer submission, Section 1.1, p.
16). A summary table of the NICE Scope, the company’s decision problem and the ERG’s
critique is presented below (Table 2).! Clearly, Bayer's definition of the decision problem is

closely aligned with the NICE Scope.
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Table 2. Summary table of decision problem critique

Decision NICE Scope Company’s decision problem ERG notes
problem
Population Patients with unresectable or metastatic As per Scope No comments
gastrointestinal stromal tumours (GIST)
whose disease has progressed on, or who
are intolerant to, previous treatment with
imatinib and sunitinib.
Intervention Regorafenib As per Scope No comments.
Comparator Best supportive care (BSC) As per Scope No comments
Outcome The outcome measures to be considered As per Scope The company include additional secondary
include: outcomes
*  Overall survival . time to progression,
» Progression-free survival . tumour response
» Adverse events of treatment . objective response rate
e Health-related quality of life . disease control rate
. duration of response
Source: NICE Scope! and Bayer submission, Table 1, p. 16-17
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3.1 Population

The defined population in the company’s submission (patients with unresectable or
metastatic gastrointestinal stromal tumours (GIST) whose disease has progressed on, or
who are intolerant to, previous treatment with imatinib and sunitinib), agrees with the
population specified in the NICE Scope. Inclusion criteria also require an ECOG

performance status of 0 or 1 which is standard for RCTs. !

3.2 Intervention

The company'’s decision problem specified the intervention as ‘regorafenib’, which matches
the NICE Scope.!

Regorafenib is a multitargeted tyrosine kinase inhibitor with antiangiogenic activity. It has
inhibitory action against several tyrosine kinases, including KIT, PDGFRA, bFGFR,
VEGFR1-3, TIE2, RET, BRAF and BRAF V600E.*?

Regorafenib (Stivarga®, Bayer) is approved for the treatment of adult patients with
unresectable or metastatic gastrointestinal stromal tumors (GIST) who progressed on or are
intolerant to prior treatment with imatinib and sunitinib. The marketing authorisation is

presented by the company as follows (Source: Bayer submission, Section 2.2, p29):

Initial marketing authorisation for regorafenib (Stivarga®) was received on June 27th, 2013
for the treatment of metastatic colorectal cancers who have been previously treated with, or

are not considered candidates for, available therapies.

On June 26th, 2014 the CHMP released its positive opinion on the extension of indication for
regorafenib in the treatment of adult patients with unresectable or metastatic gastrointestinal
stromal tumours (GIST) who progressed on or are intolerant to prior treatment with imatinib

and sunitinib.

Treatment with regorafenib (Stivarga®) for patients with unresectable or metastatic GIST
whose disease has progressed on, or who are intolerant to, previous treatment with imatinib
and sunitinib has been funded through the Cancer Drug Fund (CDF) since 2013.

The recommended dose on the marketing authorisation is 160 mg once daily for three
weeks followed by one week off therapy. The clinical evidence supplied by Bayer is in

agreement with this.!
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3.3 Comparators
The only comparator listed in the NICE scope and in the company submission is best
supportive care (BSC).! Best supportive care is defined by the company as (Source: Bayer

submission, Section 1, p13):

...any method to preserve the comfort and dignity of the patient, excluding disease-specific

antineoplastic therapy, radiation therapy, or surgical intervention (8).

[...JAccording to two surveys, conducted in 2013 and 2016 and involving physicians from
England and Wales, pain management treatments were confirmed to comprise co-codamol,

tramadol, paracetamol, morphine sulphate and dexamethasone.

Similarly, the GRID study includes placebo+BSC (blind) for comparator, with BSC defined in

study protocol as follows:*?

any method to preserve the comfort and dignity of the patients, and excludes any disease-
specific anti-neoplastic therapy such as any kinase inhibitor, chemotherapy, radiation

therapy, or surgical intervention.

Chemotherapy is also listed as an exclusion to BSC in the GRID study.

3.4 Outcomes
The outcomes in the company submission comply with the scope (Source: Bayer
submission, Section 4.3, p68):

e Overall survival - Assessment of survival status was performed every 3 months.

e Progression-free survival (primary endpoint) - PFS was assessed by central
radiology reviewers who were masked to assignment and data from patients. Two
readers reviewed the images. Tumour assessments were made at baseline, then
every 4 weeks for the first 3 months, every 6 weeks for the months 4 to 6, and every

8 weeks thereafter until the end of study drug administration.

¢ Adverse events of treatment - Investigators rated severity of adverse events
according to the National Cancer Institute Common Terminology Criteria for Adverse
Events (version 4.0) [NCI CTCAE V4.0].

e Health-related quality of life - Health-related quality of life questionnaires (EORTC
QLQ-C30 and EuroQoL EQ-5D) were routinely completed by patients.

Other outcomes included in the study protocol include;
e time to progression,
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tumour response
objective response rate
disease control rate

duration of response
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4 Clinical effectiveness

4.1 Critigue of the methods of review(s)

41.1 Searches

Bayer presented a literature search protocol to support its review of clinical effectiveness.
This protocol included systematic searches of key biomedical databases using a literature
search strategy, searching of conference websites and a search of clinical trials.gov. The

literature search was last updated in December 2016.
The bibliographic database searching used a search strategy that took the following form:

1. (controlled index terms for gastrointestinal tumous and various sub-types of

gastrointestinal tumour including gastrointestinal stromal tumour) OR
2. (free-text terms for gastrointestinal tumour and various related terms) AND
3. (controlled index terms for regorafenib or drug therapy or palliative therapy) OR
4. (free-text terms for regorafenib or drug therapy or palliative therapy) AND

5. (arange of search terms for study design (RCTSs, clinical trials, controlled studies,

comparative studies and prospective studies) NOT

6. (arange of search terms to exclude case studies, conference abstracts and letters)
AND

7. (limited to 2000 onwards and humans).

The search strategy was applied in the following bibliographic databases: Medline-in-
Process (PubMed), Medline and Embase (Elsevier at Embase.com) and The Cochrane

Library.

The following conference websites were searched: American Society of Clinical Oncology
(ASCO) in 2016 (month not stated) and European Society for Medical Oncology (ESMO) in
2016 (month not stated). Finally, clinicaltrials.gov was searched for relevant, unpublished

studies (no date for this search is stated).

The literature searching for clinical effectiveness studies is reasonably well conducted and

reported. However there are a few concerns.

e We do not have access to Embase.com so are unable to test the searches but the
value of searching Medline and Embase simultaneously with one strategy is
debatable since these databases use different indexing terms (Emtree for Embase
and MeSH for Medline).
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e The filter used to limit to RCTs is not the Cochrane search filter or any other validated
filter that we recognize. It is unclear why a validated search filter was not used to limit
to RCTs.

e Systematic reviews and meta-analyses were not searched for.

e The search for the intervention could have included further terms such as Stivarga
and BAY 73-4506.

e The report describes ‘hand-searching’ clinicaltrials.gov, it is unclear what this entails

and no further information is given.

There is insufficient information about the screening methods used for the review. Bayer
have provided further details about their methods for screening in clarification but it is still not

clear whether full text studies were double screened.

4.1.1.1 Quality of Life

Bayer presented a literature search protocol to support its review of health-related quality-of-
life studies. This protocol included systematic searches of key biomedical databases using a
literature search strategy and searching of conference websites. The literature search was
last updated in December 2016.

The bibliographic database searching used a search strategy that took the following form:

1. (controlled index terms for gastrointestinal tumour and various sub-types of

gastrointestinal tumour including gastrointestinal stromal tumour) OR

2. (free-text terms for gastrointestinal tumour and various related terms) AND
3. (arange of search terms for health utilities and quality of life) NOT

4. (arange of search terms to exclude conference abstracts) AND

5. (limited to 2000 onwards, English language and humans).

The search strategy was applied in the following bibliographic databases: Medline-in-
Process (PubMed), Medline and Embase (Elsevier at Embase.com), EconLIT and NHS EED
(The Cochrane Library).

The following conference websites were searched: American Society of Clinical Oncology
(ASCO) in 2016 (month not stated), European Society for Medical Oncology (ESMO) in 2016
(month not stated), International Society for Pharmacoeconomics and Outcomes Research
in 2016 (month not stated) and International Society for Quality of Life Research (ISOQoL)
(month not stated).
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The literature searching for health-related quality-of-life studies is reasonably well conducted

and reported. However there are a few concerns.

e We do not have access to Embase.com so are unable to test the searches but the
value of searching Medline and Embase simultaneously with one strategy is
debatable since these databases use different indexing terms (Emtree for Embase
and MeSH for Medline).

e Itis not clear why NHS EED was included in the update search in December 2016

when this database has not been updated since April 2015.

There is insufficient information about the screening methods used for the review Bayer
have provided further details about their methods for screening in clarification but it is still not

clear whether full text studies were double screened.

41.1.2 Adverse events

Bayer did not undertake separate literature searches to identify studies reporting adverse

events.

4.1.2 Inclusion criteria

Bayer’s inclusion criteria in the search strategy are given below (Table 3) with an additional
column added to the right of the table, taken from the Scope for reference and comparison.

Comments about the differences in inclusion criteria are outlined below the table.?

Table 3. Scope of the literature review: PICOS criteria for study inclusion

Criteria From Bayer From Scope
Definition

Population Adult patients with metastatic, People with unresectable or metastatic
advanced, or unresectable GIST. gastrointestinal stromal tumours whose
Including 3rd line or later patients. disease has progressed on, or who are

intolerant to, previous treatment with
imatinib and sunitinib

Interventions/ Regorafenib studies vs. placebo or BSC  Best supportive care
comparators

Outcomes Efficacy outomes e.g. progression-free The outcome measures to be
survival (PFS), overall survival (OS), considered include:
Time to progression (TTP), disease e Overall survival
control rate (DCR), response rate e Progression-free survival
(ORR), duration of response (DOR). e Adverse effects of treatment
e Health-related quality of life

Safety outcomes e.g. adverse events

Health-related Quality of life (HRQoL)

Study Design Randomised control trials (of any
blinding status); non-randomised,
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Criteria From Bayer From Scope

Definition

controlled studies; uncontrolled single-
arm trials; Cohort studies

Key: GIST, gastrointestinal stromal tumour; BSC, best supportive care; PFS, progression-free survival;
OS, overall survival; TTP, time to progression; DCR, disease control rate; ORR, overall response
rate; DOR, duration of response; HRQoL, health-related quality of life.

Source: Bayer submission, Table 8, pp. 50-51 and NICE Scope!

4.1.2.1 Population

The population defined by Bayer differs slightly to the scope in that 3" line or later patients
are specified, whereas the population in the scope are intolerant to previous treatment with
imatinib and sunitinib.* However, since 3" line patients are likely to have received imatinib

and sunitinib, the ERG believes the populations are essentially the same.

4.1.2.2 Interventions/comparators

The NICE Scope lists only best supportive care, whereas Bayer specify placebo or best
supportive care. The use of a placebo would be necessary in blinded trials and is, therefore,

appropriate.

4.1.2.3 Outcomes

The outcomes listed by Bayer include all those specified in the NICE Scope.

4.1.2.4 Study design
Bayer include several types of study design, including RCTs. Although the NICE Scope did

not restrict study design, the NICE reference case guide to the methods of technology
appraisal 2013 (Chapter 5.2.3)*® recommends studies should be restricted to RCTs and

when they are not available, non RCTs.
4.1.2.5 Study selection
The process for study selection as described by Bayer is standard for systematic reviews.

From 3,764 unique citations identified, 3173 were excluded and 591 were taken to full-text

screening.

A further, 563 studies were excluded leaving the following (Source: Bayer submission,
Section 4.1, p52):

Of relevance to the decision problem in this submission, 28 publications concerned the use
of regorafenib. These publications related to 6 studies: one randomised controlled trial

(RCT), and 5 single-arm studies. The single-arm studies included limited information and
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patient numbers. This section further focuses on the identified RCT, the optimum design for

assessing the benefits of treatments in oncology.

The PRISMA diagram reported in Bayer’s submission is copied below (Figure 2).

Figure 2. PRISMA study flow diagram

3587 citations retrieved
from the literature

databases
177 citations obtained Excluded at first screening
through hand searching > stage (n=3173)
Y «Copy/duplicate (n=47)
3764 citations in the study -Language/Non-English (n=19)
database *Review/editorial (n=1162)
+Disease (n=1345)
=Animal/in vitro (n=65)
=Study design (n=188)
«Children (n=12)
«Intervention (n=326)
*Unavailable (n=7)
Y =Case series/study (n=2)
591 potentially relevant
references retrieved for full Excluded at second screening
text review stage (n=563)

«Copy/duplicate (n=5)
«Language/Non-English (n=1)

> «Review/editorial (n=6)

«Disease (n=236)
Y

«Animal/in vitro (n=3)
28 references meeting .
. B o ~ «Study design (n=11
inclusion criteria suitable Y an )

for data extraction *Children (n=3)
«Intervention (n=65)
* «Treatment-line (n=221)
6 studies included (after «Case series/study (n=11)

linking of primary references)

*No extractable outcome (n=1)

A 4
1RCT
5 Single arm studies

Source: Bayer submission, Section 4.1, p52.

4.1.3 Critique of data extraction

The data extraction process is briefly explained for the one included study.!! It is unclear if

this was performed or checked independently by two researchers.

4.1.4 Quality assessment

Details of the company’s critical appraisal of the GRID study,*! alongside our critique, can be

seen in Table 4.
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Table 4. Critical appraisal of GRID study

Critical Bayer's Assessment ERG Comment

appraisal

criterion

Was Yes Block randomization with stratification
randomisation Randomisation was performed via an is an appropriate method to ensure
carried out interactive voice response system populations for the two treatments are

appropriately?

Was the
concealment
of treatment
allocation
adequate?

Were the
groups similar
at the outset
of the study in
terms of
prognostic
factors?

Were the care
providers,
participants
and outcome
assessors
blind to
treatment
allocation?

Were there
any

(IVRS). Investigators received the
randomisation number for each
participant through the IVRS and study
drug supply was also managed via
IVRS. Computer-generated
randomisation lists were prepared by
Bayer (pre-allocated block design,
block size 12). Randomisation was
stratified by treatment line (3rd vs. 4th
line therapy or beyond) and
geographical region (Asia vs. rest of
the world).(Source: Bayer submission,
Section 3, p58)

Yes

Investigators received the
randomisation number for each
participant through the IVRS and study
drug supply was also managed via
IVRS. Regorafenib and placebo were
identical in appearance.

Yes

Demographics and baseline disease
characteristics were comparable
between the regorafenib and the
placebo groups

Yes

Investigators received the
randomisation number for each
participant through the IVRS and study
drug supply was also managed via
IVRS.

All patients, investigators, and the
study sponsor were masked to
treatment assignment through the use
of the unique drug pack numbers
preprinted onto each bottle, which was
assigned to the patient by the IVRS.
Regorafenib and placebo were
identical in appearance in order to
preserve blinding.

Assessment of the primary endpoint
(PFS) was carried out by central
radiology reviewers who were masked
to assignment and data from patients.

No

approximately equal in size and
balanced.

The ERG agree that the method of
allocation concealment is adequate.

The groups are generally balanced.
However, the placebo group had a
slightly larger population receiving >18
months of imatinib therapy (regorafnib
67% vs. placebo 83%).

The ERG agree that the methods of
blinding are adequate.

The treatment duration was longer in
the regorafenib arm, hence, the higher
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Critical

Bayer’'s Assessment

ERG Comment

appraisal
criterion
unexpected A higher number of patients withdrew number of withdrawals due to
imbalances in  from double-blind treatment in the radiological progression.
drop-outs regorafenib arm of the study (38%)
between than in patients receiving placebo
groups? (11%). This was mainly due
radiological progression.
Is there any No The outcome measures listed in the
evidence to Results of all pre-specified outcomes protocol for the trial correspond with the
suggest that are reported in full. outcome measures reported.
the authors
measured
more
outcomes
than they
reported?
Did the Yes/Yes/Yes Yes, we agree the main analysis
analysis The primary analysis was performed in  adopts ‘intention to treat’ principles.
include an the ITT population using radiological The methods for dealing with missing
intention-to- assessments taken during the double-  data in this population appear to be
treat analysis?  blind phase of the study only. This was standard.
If so, was this  appropriate.
appropriate Missing or unevaluable tumour
and were assessments were not used in the

appropriate

methods used
to account for
missing data?

calculation of derived efficacy variables
unless a new lesion occurred, or the
lesions that were evaluated already
showed progressive disease (PD). No
imputation was performed for missing
lesion assessment and tumour
response. For example, if a patient
missed a scan visit and PD was
documented at the next available scan
visit, the actual visit date of the first
documented PD was used. If a date
was incomplete, such as only the year
and month were available, day 15 of
the month was used for the calculation.

Key:
Source:

4.1.5 Evidence synthesis

IVRS, interactive voice response system; IWRS, interactive web response system;
Bayer submission, Appendix 3, p 36, Table 14

From the searches, only one RCT was identified. Therefore synthesis of the evidence was

not required.

4.2 Critique of trials of the technology of interest, their analysis and
interpretation (and any standard meta-analyses of these)
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4.2.1 Methods
The single RCT (study name GRID; main publication by Demetri et al. 2013) identified was

presented in detail within the submission.!! No additional relevant studies were identified by
the ERG.

4.2.1.1 Study objective

The objectives are reported in the company submission as follows (Source: Bayer

submission, Section 4.3, p51):

The primary objective of the GRID study was to compare regorafenib and placebo treatment
in terms of progression-free survival (PFS) in patients with metastatic and/or unresectable

GIST who have progressed after therapy with at least imatinib and sunitinib.

Secondary objectives included evaluation of overall survival (OS), time to progression (TTP),
disease control rate (DCR), tumour response rate (RR), duration of response (DOR), and
safety of regorafenib. Health-related quality of life, pharmacokinetics, secondary PFS during

open label treatment, and biomarker analysis were exploratory objectives within the study.

The objectives correspond to the outcome measures detailed in the NICE Scope.!

4.2.1.2 Study design and treatment

The GRID study was a multicentre (57 centres; 17 countries), randomised, blinded, phase 3
trial investigating the efficacy of regorafenib for patients with GIST who have previously been

treated with imatinib and sunitinib.** The overall trial design is displayed in Figure 3.
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Figure 3. GRID trial design

Key eligibility criteria:

-Metastatic and/or unresectable GIST
-Objective disease progression or intolerance
to imatinib, as well as disease progression
while on sunitinib treatment

Stratify by:

-3%line vs 4 line or beyond

-Geographical region

Regorafenib 160 mg

» pood3 WE,ERS 0'11 Disease progression
radiology review)
L
Randomise 2:1
l optional
Placebo (matching)

po od 3 weeks on/1 Unblinding of subject
week off (BSC)™

v

Crossover to or stay
on regorafenib at the
discretion of the
investigator

Follow-up until
disease progression** Off treatment

Key: BSC, Best Supportive Care; GIST, Gastrointestinal Stromal Tumour; po, per 0s

Notes: ** Patients could continue treatment with regorafenib even after 1st progression (for regorafenib
patients) or 2nd progression (for cross over patients)

Source: Bayer submission, Section 4.3, p58

As shown in Figure 3, participants receive either regorafenib or placebo once daily for the
first 3 weeks of each 4-week cycle. Regorafenib was administered as 4 x 40 mg tablets, with
a matching placebo for the control arm and both were stored in identical containers. Patients
continued to receive treatment until disease progression, clinical progression, toxicity or

consent withdrawal.

The intervention and control arms also included BSC, which is defined by the company as

follows (Source: Bayer submission, Section 4.3, p 61):

BSC was defined as any method to preserve the comfort and dignity of the patient, and
included any concomitant medications or treatments: antibiotics, analgesics, radiation
therapy for pain control (limited to bone metastases), corticosteroids, transfusions,
psychotherapy, growth factors, palliative surgery, or any other symptomatic therapy
necessary to provide BSC, except other investigational anti-tumour agents or anti-neoplastic

chemo/hormonal/immune/radio-therapy.

Concomitant medication was permitted at the discretion of the principal investigator and in

accordance with the protocol.
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A pre-specified schedule was followed with regard to dose modification for unacceptable

toxic effects, hand-foot skin reaction and hypertension. A maximum of two dose-reductions

due to toxicity were permitted (from 160 mg to 120 mg to 80 mg) (Table 5). A subsequent

dose re-escalation was allowed, subject to resolution of toxicities (Table 6).

Table 5. Regorafenib dose levels

Dose level Dose Form

Dose level 0 (standard dose) 160mg po od 4 tablets of regorafenib,
40mg/tablet, or 4 matching
placebo tablet

Dose level -1 120mg po od 3 tablets of regorafenib,
40mg/tablet, or 3 matching
placebo tablet

Dose level -2 80mg po od 2 tablets of regorafenib,
40mg/tablet, or 2 matching
placebo tablet

Source: Bayer submission, Section 4.3, p62

Table 6. Dose madification for toxicities related to study drug (except hand-foot skin reaction

and hypertension)?

NCI-CTCAE v4.0 Dose Interruption

Dose for

Dose Modification Subsequent Cycles

Grade 0-2 Treat on time

No change No change

Grade 3b Delay until < grade 2°

Reduce 1 dose level If toxicity remains
<grade 2, dose re-
escalation can be
considered at the
discretion of the
treating investigator.
If dose is re-
escalated and toxicity
(= grade 3) recurs,
institute permanent
dose reduction

Grade 4 Delay until < grade 2°

Reduce by 1 dose
level. Permanent
discontinuation can be
considered at treating
investigator’'s
discretion.

Notes:

a, excludes alopecia, non-refractory nausea/vomiting, non-refractory hypersensitivity and

asymptomatic laboratory abnormalities; b, If no recovery after a 4-week delay, treatment will be

permanently discontinued

Source: Bayer submission, Section 4.3, p62
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With regard to hand-foot skin reaction, dose modification was adjusted according to skin
toxicity grade with supportive measures. According to the level of toxicity or the number of

occurrences, treatment may be discontinued or re-escalated.

Randomisation
Randomisation and allocation was performed with stratification by treatment line (3rd vs. 4th
line therapy or beyond) and geographical region (Asia vs. rest of the world) as follows:

(Source: Bayer submission, Section 4.3, p58):

Randomisation was performed via an interactive voice response system (IVRS).
Investigators received the randomisation number for each participant through the IVRS and
study drug supply was also managed via IVRS. Computer-generated randomisation lists

were prepared by Bayer (pre-allocated block design, block size 12).

With regard to stratification, overstratification can lead to loss of information, but unstratified
analyses are not appropriate when there is heterogeneity between strata. Given the
variables used for stratification are considered prognostic indicators, this suggests that the

stratified analyses are appropriate

Study duration

Patients continued masked study treatment until disease progression, unacceptable toxicity

or withdrawal of patient from the study.

Participants receiving placebo were given the option to cross-over to regorafenib if they
experienced disease progression. For participants on regorafenib, open-label regorafenib

was offered upon progression, if this was considered clinically beneficial.

Blinding

Treatment allocation was masked for patients, investigators and the study sponsor. This was
achieved with the appearance of regorafenib and placebo being identical and unique pack
numbers pre-printed onto bottles. Central radiology reviewers were blinded for PFS

assessment.
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Inclusion/exclusion

Table 7 gives a summary of the inclusion/exclusion criteria for the GRID trial. Those listed

are in keeping with the NICE Scope.!

Table 7. Eligibility criteria

Key inclusion criteria

Key exclusion criteria

At least 18 years of age

Histologically confirmed metastatic
and/or unresectable GIST in people who
have experienced disease progression
or intolerance to imatinib, as well as
disease progression while on sunitinib.
At least one measurable lesion with CT
or MRI (according to RECIST, version
1.1). A lesion in a previously irradiated
area was eligible as long as there was
objective evidence of progression of the
lesion prior to study enrolment.

An ECOG PS score of 0-1 at study entry
Adequate haematological, hepatic,
cardiac, and renal function.

Resolution of all toxic effects of previous
therapy to grade 1 or lower (excluding
alopecia, anaemia, and hypothyroidism).

Prior treatment with regorafenib, or any
VEGFR inhibitor except sunitinib.

Use of any approved tyrosine kinase
inhibitors or investigational agents
within 1 week or a minimum 5 half-lives
of the agent, whichever is shorter, prior
to receiving study drug.

Previous or concurrent cancer that is
distinct in primary site or histology from
GIST within 5 years prior to
randomisation EXCEPT for curatively
treated cervical cancer in situ, non-
melanoma skin cancer, and superficial
bladder tumours

Congestive heart failure = New York
Heart Association (NYHA) class 2.
Unstable angina, new-onset angina,
myocardial infarction less than 6
months before start of study drug.
Cardiac arrhythmias requiring anti-
arrhythmic therapy (beta blockers or
digoxin are permitted).

Uncontrolled hypertension
Pheochromocytoma.

Arterial or venous thrombotic or embolic
events such as cerebrovascular
accident (including transient ischaemic
attacks), deep vein thrombosis, or
pulmonary embolism within the 6
months before start of study drug.
Ongoing infection > grade 2 National
Cancer Institute-Common Terminology
Criteria for Adverse Events (NCI-
CTCAE) version 4.0.

Symptomatic metastatic brain or
meningeal tumours unless the patient is
> 6 months from definitive therapy, has
a negative imaging study within 4
weeks of study entry, and is clinically
stable with respect to the tumour at the
time of study entry.

ECOG PS, Eastern Cooperative Oncology Group performance status; RECIST, Response

Key:

Evaluation Criteria in Solid Tumors
Source: Bayer submission, Section 4.3, p59
Location

The multi-centre GRID study was conducted in 57 sites across 17 countries including Asia,

China, Japan, Singapore, South Korea, Austria, Belgium, Canada, Netherlands, Poland,
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Spain, United Kingdom, United States Finland, France, Germany, Israel and Italy. The

proportion of patients based in Europe was 58%.

Study endpoint

The study endpoints and definitions are presented in Table 8

Table 8. Study endpoints

End point

Timing of assessment

Definition

Progression free
survival (PFS)

Overall survival (OS)

Time to progression
(TTP)

Tumour response
rate (ORR)

Disease control rate
(DCR)

Primary end point

At baseline, then every 4
weeks for the first 3 months,
every 6 weeks for the months
4 t0 6, and every 8 weeks
thereafter until the end of
study drug administration.

The date of randomisation to the date of
first observed radiological progression
according to blinded central radiology
review, or death due to any cause, if death
occurred before progression. The actual
date of radiological assessment was used
as the date of progression. Patients
without tumour progression or death at the
time of analysis were censored at their last
date of radiological tumour assessment.

Secondary end points

Every 3 months

As for PFS

As for PFS

As for PFS

The date of randomisation until the date of
death due to any cause. If a patient was
alive at the date of database cut-off, they
were censored at this point.

All patients were followed for survival until
death was documented, except for those
who specifically withdrew consent to
follow-up.

The date of randomisation until the date of
radiological progression. Patients without
tumour progression at the time of analysis
were censored at their last date of
radiological tumour assessment. The date
of progression was the date of first
observation of progression.

The proportion of patients with the best
overall tumour response of partial
response (PR) or complete response (CR)
according to RECIST version 1.1 criteria
that is achieved during treatment or within
30 days after termination of study
medication.

The rate of complete response or partial
response plus stable disease lasting for at
least 12 weeks.
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End point Timing of assessment Definition

Duration of response  As for PFS The number of days from the date of first

(DOR) documented objective response of PR or
CR, whichever is noted earlier, to first
disease progression or death before
progression. Patients without progression
or death before progression at the time of
analysis were censored at the date of their
last tumour assessment.

Safety Days 1 and 15 of each Investigators rated severity of adverse
treatment cycle for the first events according to the National Cancer
six cycles. Cardiac function Institute Common Terminology Criteria for
was assessed at screening, Adverse Events (version 4.0) [NCI CTCAE
day 1 of the first two V4.0].

treatment cycles (and
subsequent cycles at the
discretion of the investigator),
and at treatment end.

Exploratory endpoints

Health-related quality At baseline (Day 1 of Cycle Health-related quality of life questionnaires
of life (HRQoL) 1), on day 1 of cycles 2-4, (EORTC QLQ-C30 and EuroQoL EQ-5D)
and day 1 of every other were routinely completed by patients.
cycle thereafter and within 14
days at the end of treatment.

Pharmacokinetics Day 15 of cycles 1 and 2 Only performed in patients from selected
sites.
Biomarker evaluation At screening, on day 1 and Including tumour genotype for mutational

day 15 of cycle 1, day 15 of status of target oncogene.
subsequent cycles, and at
the end of treatment)

Secondary PFS Only investigator The time from first progression until
during open label assessments were made second progression or death, whatever
treatment during the open-label period.  came first, during or after open-label
treatment with regorafenib per investigator
assessment
Key: CR, Complete response; ORR, objective response rate; OS, overall survival, PFS, progression
free survival; PR, partial response
Source: Bayer submission, Section 4.3, Table 15, pp 68-70.

Tumour response was based on Response Evaluation Criteria In Solid Tumours (RECIST)
(v1.1), with the following modifications: no lymph nodes and no bone lesions were chosen as
target lesions, and PET scan was not considered acceptable for radiological evaluation.

(Source: Bayer submission, Section 4.3, p66)

Furthermore, progression was defined as a growing new tumour nodule within a pre-existing
tumour mass expanding on at least two sequential images or must be at least 2 cm in size

and a new active lesion.

Page 43 of 142

Copyright 2017 Queen's Printer and Controller of HMSO. All rights reserved.



In order to minimise bias, PFS was assessed by blinded central radiology reviewers. Each
image was reviewed by two readers, with adjudication by another radiology reviewer with

discordant results.

These endpoints agree with the publication ! and the protocol for the trial. The ERG

considers them appropriate for a study investigating GIST.

4.2.1.3 Statistical analysis
The company state that their primary hypothesis is as follows (Source: Bayer submission,
Section 4.4.3, p76):

The null hypothesis that both treatment arms have the same PFS distribution was tested
against the alternative hypothesis that the distribution of PFS times in the regorafenib arm is

different from the control arm according to the Lehmann alternative.

This statement is in keeping with the study objective of the trial.

4.2.1.3.1 Analysis population
The different populations reported within Bayer’s submission for their analyses, along with

their definitions are presented in Table 9.

Table 9. Analysis population

Analysis Definition

Population

Intent-to-treat The full study data set from the GRID study containing data on randomised
population (ITT) patients (n= 133 for regorafenib; n=66 for placebo). The ITT population was

used for the analysis of the primary efficacy analysis. Subjects in the ITT
population were analysed as randomised.

HRQoL evaluable Full analysis set patients with evaluable patient reported outcome

population assessments at baseline and at least one post-baseline assessment.
EORTC QLQ-C30 global health status was completed by 183 (92%)
patients at baseline, 167 (84%) patients at cycle 2, and 126 (63%) patients
at cycle 3.

Safety analysis set All randomised patients who received at least one dose of study medication
(n=132 for regorafenib; n=66 for placebo)?

Patient Reported All full analysis set patients with evaluable PRO assessments at baseline
Outcome analysis and at least one post-baseline assessment (n=123 for regorafenib; n= 62 for
set (PROAS) placebo).

Notes: a, One patient in the regorafenib group was not treated with study drug
Source: Bayer submission, Table 17, p75

The ITT and safety populations are defined appropriately.

4.2.1.3.2 Determination of sample size

Bayer report that sample size was based on assuming a 100% improvement in PFS for
regorafenib, with 199 patients randomised (2:1 regorafenib to placebo), a one-sided alpha of
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0.01 and a power of 0.94. It should be noted that the one-tailed test provides more power to
detect an effect. However, this test is appropriate since regorafenib is unlikely to be less

effective than placebo

As such, the number of events required for final analysis were 144 events, which
corresponds to 81 events within the regorafenib group of 133 patients (61%) and 63 events

in the placebo group of 66 patients (95%).

Bayer also include the following assumptions of (i) exponential distribution of the PFS event

times, (i) median time of PFS in the control group of || oo dop-out rate
of patients evaluable for PFS. (Source Bayer submission, Section 4.4, p77)

Missing data
The methods used for handling missing data were as follows: (Source: Bayer submission,
Section 4.4, pp 77-78)

Missing or not evaluable tumour assessments [...] were not used in the calculation of
derived efficacy variables unless a new lesion occurred, or the lesions that were evaluated
already showed progressive disease (PD). No imputation was performed for missing lesion
assessment and tumour response. For example, if a patient missed a scan visit and PD was
documented at the next available scan visit, the actual visit date of the first documented PD

was used.[...]

The ERG considers this approach acceptable

4.2.1.3.3 Primary, secondary and tertiary outcomes

Primary outcome — progression-free survival

A stratified log rank test (by prior therapies and geographical region) with a one-sided alpha

of 0.01 was used to compare PFS of regorafebin vs. placebo.

Median times to PFS were estimated using the Kaplan-Meier method. Hazard ratios (HR)

and 95% confidence intervals (Cl) were derived from a Cox proportional hazard model.
Preplanned subgroups for PFS were: (Bayer submission, Section 4.4, p81)

e Line of treaments: 3" line, 4™ line and beyond

e Geographical region,

e Age: <65 years, 265 years

o Sex,

e ECOG performance status 0, 1
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e Baseline body mass index (BMI) (kgm2):<25, 25sBMI<30, 30<BMI
¢ Duration of imatinib treatment (months): <6, 26<18, 218
e Mutational status: initial KIT Exon 11 mutation, initial KIT Exon 9 mutation

Sensitivity analysis included the number of PFS events originally planned in the protocol (no.
of events=122), unstratified PFS analyses and PFS analysis according to the assessment of

local investigators.

Secondary PFS, assessed during open label treatment, was considered a tertiary outcome.

Secondary outcomes - overall survival

The methods used for TTP and OS analysis were as for PFS. The Cochran-Mantel-
Haenszel test was employed for ORR and DCR, whereas DOR received a descriptive
analysis. The methods used for adjusting for crossover from placebo to open-label

regorafenib are described below: (Source: Bayer submission, Section 4.4, p80)

A pre-planned interim analysis of overall survival was done at the time of the final PFS
analysis... An updated analysis of OS, was performed as of the cut-off date of 08 June 2015,
when approximately 160 deaths had occurred. For the updated analysis of OS, a secondary
analysis was performed which applies the Rank Preserving Structural Failure Time (RPSFT)
method and the Iterative Parameter Estimate (IPE) method to correct for the effect of cross-

over of patients from the placebo treatment to regorafenib treatment on the OS endpoint.

These methods of adjustment are discussed in more detail in Section 5.3.6.2, p79. However,

in our opinion, both the IPE and RPSFT are reasonable candidate adjustment methods.

Tertiary outcomes

Data on HRQoL were obtained via the EORTC QLQ-C30 and EuroQol EQ 5D assessment
tools and analysed as described by Bayer: (Source: Bayer submission, Section 4.4, p80)

...using an analysis of covariance (ANCOVA) model, comparing the time-adjusted AUCs
between the two treatment groups with covariates for baseline HRQoL score and
stratification factors. Least-squares mean estimates, standard errors, and 95% confidence
intervals (CI) were estimated for each treatment group and for the treatment group

difference.

Exploration of covariates was performed using linear mixed effects models and sensitivity

analysis assessed via various imputation methods for missing data.

Descriptive analysis was performed on safety parameters and exploratory endpoints.
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Subgroup analysis for OS was as for PFS, with the exception of mutational status. This
analysis was also adjusted for crossover using the RPSFT and IPE method (see 5.3.6.2,
p79).

Overall, the ERG agrees the statistical analysis were appropriate.

4.2.2 Results

4.2.2.1 Population distribution

Of 199 people recruited, 133 were randomised to receive regorafenib+BSC and 66 to
placebo+BSC.

The number of participants evaluable for each of the different populations (ITT, safety and

patient reported outcomes), are presented in Table 10.

Table 10. Population distribution for analysis

Analysis population Regorafenib+BSC Placebo+BSC (n=66)
(n=133)
ITT 133 (100%) 66 (100%)
Safety? 132 (99.2%) 66 (100%)
Patient Reported Outcomes 123 (92.5%) 62 (93.9%)
Key: ITT, intent-to-treat
Notes: a, One patient in the regorafenib group was not treated with study drug
Source: Bayer submission, Section 4.4, p. 75

4.2.2.2 Participant flow
The participant flow is displayed in Figure 4.
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Figure 4. CONSORT diagram for GRID study
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Source: Bayer submission, section 4.5, Figure 4, p83

Participants assigned to the regorafenib arm were offered open label regorafenib on
progression, if considered appropriate (n=41). For participants receiving placebo, 56

crossed over to regorafenib on experiencing disease progression (follow-up every 6 weeks).

|

|
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Il The most common reason for termination of study treatment was radiologically confirmed

disease progression.

However, the overall treatment duration for the double-blind period for those on regorafenib
was a median of 22.9 weeks and a mean of 20.2 weeks. For placebo, the median was only

7.0 weeks and mean 9.1 weeks, hence the difference in patient withdrawal between arms.

4.2.2.3 Baseline characteristics and demographics

Baseline characteristics of the ITT population are summarised in Table 57 (Appendix 1). The
demographic characteristics are generally well balanced between those randomised to the

regorafenib and placebo groups.

The median age was 60 (range 51-67) and 61 (range 48-66) for regorafenib and placebo,

respectively. The proportion of men to women in both groups was 64%:36%.

There was a slight imbalance where 67% of participants receiving regorafinib and 83%

receiving placebo had >18 months of previous imatinib therapy.

4.2.2.4 Clinical effectiveness results

The results in the company submission are as of 26 Jan 2012, however, OS was analysed
as of 8 June 2015, when approximately 160 deaths had occurred. Following a request to the
company, we received updated analyses for OS in 2017, however, at the time no CSR was

available to confirm results.

4.2.2.4.1 Primary efficacy analysis — progression-free survival

Progression-free survival is presented in Table 11 and Figure 5 for blinded review:

Table 11. Summary of progression-free survival analysis for ITT population
Regorafenib+BSC Placebo+BSC

(n=133) (n=66)

Blinded review, median PFS, months (IQR) 4.8 (1.4-9.2) 0.9 (0.9-1.8)
Investigator assessment, median PFS, months 7.4 (2.7-not 1.7 (0.9-2.7)
(IQR) calculable)
Median PFS, months (IQR
Blinded review, hazard ratio (95% CI; p value) 0.27 (0.19-0.39; p<0.000001)
Investigator assessment, hazard ratio (95% CI; p 0.22 (0.14-0.35; p<0.0001)
value)
3 month PFS rate, % (95% Cl) 60 (51-68) 11 (3-18)
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6 month PFS rate, % (95% CI) 38 (29-48) 0 (0-0)
After 144 events, as specified in the protocol, n (%) 81 (60.9) 63 (95.5)

Source: Bayer submission, Section 4.7, p90

Figure 5. KM estimates of the PFS rate (144 events) during the GRID trial, (central
assessment, ITT)

1-004 —e— Regorafenib
--#-- Placebo

0.754 HR 0-27, 95% Cl 0-19-0-39; p<0-0001

0-50

Survival (%)

0-254

T
0 2 4 6 8 10
Months since randomisation

Number at risk
Regorafenib 82 72 27 9
Placebo 12 5 0 0

Source: Bayer submission, Section 4.7, p95

The study met the protocol-defined primary endpoint of a one-sided alpha of 0.01. Overall,
the results indicate a median PFS for blinded review which is higher in the regorafenib arm
than placebo (4.8 months [95% CI: 1.4, 9.2] versus 0.9 months [95% CI: 0.9, 1.8],
respectively; HR = 0.27; p <0.000001).

The company state that the sensitivity analyses also showed a statistically significant
difference and were consistent with the primary analyses. As with the blinded independent
review, the investigator's assessment produced a statistically significant result for PFS in
favour of regorafenib. However, the ERG have been unable to locate and verify these

results.

4.2.2.4.2 Secondary efficacy analysis

Overall survival
Analysis for OS is displayed in Table 12 and Figure 6 which is unadjusted for crossover

(database cut-off 08 June 2015).
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Table 12. Summary of overall survival analysis with stratification for ITT population
unadjusted for crossover

Regorafenib+BSC Placebo+BSC Regorafenib+B  Placebo+BS

(n=133) (n=66) SC (n=133) C (n=66)
2015 cut-off 2017 cut-off
Median OS, months 17.4 17.4
Blinded assessment 0.909 (0.653-1.265) I
hazard ratio (95% ClI)
Investigator 0.22 (0.14-0.35; p<0.0001)
assessment, hazard
ratio (95% CI; p
value)
No. events at data 109 (82.0) 53 (80.3)
cut off 08 June 2015,
n (%)
Source: Bayer submission, Section 4.7, p91

Figure 6. KM estimates of OS during the GRID trial, (central assessment, ITT; data cut-
off June 2015)

Source: Bayer submission, Section 4.7, p96
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For the unadjusted analysis, regorafenib shows no benefit for overall survival. However, this

includes 56 participants from the placebo arm, who following progression, were allowed to

cross over to open-label regorafenib. Therefore, adjustments were performed by the

company as shown in_Table 13 and Figure 7 to Figure 9. Table 13 and Figure 9 also contain
data for the 2017 cut-off.

Table 13. Summary of overall survival analyses with corrected cross-over analyses
with stratification

Data cut-off 2012 Data cut-off 2015 Data cut-off 2017

Regorafenib Placebo Regorafenib Placebo Regorafenib Placebo
(n=133) (n=66) (n=133) (n=66) (n=133) (n=66)

Median OS, NA NA 17.4 11.93,

months

Blinded

11.1b
0.537 (0.286-1.007) p-  0.616 (0.435-0.871; p- [ [

assessment value 0.024725 value 0.002862) value 0.000011°

hazard ratio

corrected
RPSFT
(95% Cl)2
Blinded

0.565 (0.302-1.055) p-  0.586 (0.417-0.824) p- [

assessment value 0.034931 value 0.000949 value 0.0000022)¢

hazard ratio

corrected
IPE (95%
Clyp
Number of
patients
with event,
n (%)
Number of

patients

29 (21.8%) 17 I

(25.8%)

104 (78.2%) 49 I N

(74.2%)

censored, n

(%)

Key:

Notes:

BSC, best supportive care; Cl, confidence interval; IPE, iterative parameter estimation; ITT,
intention-to-treat; NA, Value cannot be estimated due to censored data; RPSFT, rank preserving
structural failure time.

a, Corrected for the effect of cross-over from the placebo to the regorafenib arm on the OS endpoint
by RPSFT method; b, Corrected for the effect of cross-over from the placebo to the regorafenib arm
on the OS endpoint by IPE method; c, Using the RPSFT cross-over correction method, the number
(%) of patients with an event in the placebo group is 51 (77.3%); d, Using the RPSFT cross-over
correction method, the number (%) of patients censored in the placebo group is 15 (22.7%); e,
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taken from additional data for stratified analysis supplied by Bayer in response to clarification
questions
Source: Bayer submission, section 4.7, p92.

Figure 7. Overall Survival, cross-over correction by RPSFT method (ITT; data cut-off
08 June 2015)
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Figure 8. Overall Survival, cross-over correction by IPE method (ITT; data cut-off 08
June 2015)
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Figure 9. Overall Survival, cross-over correction by IPE method (ITT; comparison of
2015 and 2017 data)

Source: Bayer submission, response to clarification
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Following adjustment for crossover, both the 2015 and 2017 data, indicate a statistically
significant difference in overall survival favouring regorafenib (median OS 17.4 months) over
placebo (median OS 11.9 months using RPSFT method or 11.1 months using IPE method).

Time to progression

For the cut-off date of 26™ January 2012, 57.1% of participants in the regorafenib group
experienced disease progression and 93.9% in the placebo group. Median TTP was
reported as 165 days in the regorafenib group and 28 days in the placebo group (HR 0.248,
[95% CI: 0.170-0.364, p<0.000001]). Therefore, there is a statisticayssignificant difference

between arms, in favour of regorafenib for TTP.

Obijective Response Rate, Disease Control Rate<and Quiatiedi of Response

For ORR, although numerically in favour of regorafenia, thzre was no statistically significant
difference between the two arms: 4.5%vith regorafatiib (PR n= 6/133) vs. 1.5% with
placebo (PR n=1/66) and there w«ie i 0 cases reported of compldte . psponse.
. X > |

The disease controlf ate | DCR)Crlects the percentige of pauents with metastatic cancer
who have achievet\cc nplete response, partie| rasnonse and stable disease, as opposed to
ORR wHich'onixinc'ides CR or PR. Stan» disease was reported by the company to be
71.4% (95/137) patients) in tha refjor-eni"arm as compared to 33.3% (22/66 patients) in the
placebo arm. Therefore, LS55 3s i€ regorafenib group was 52.6% (n=70/133) compared
with 9.1% (n=6/66) in the plag&oo group (95% CI: -54.72, —32.49; p<0.0001). Bayer suggest
this outcome indicates the clinically meaningful tumour control of regorafenib as a third-line

treatment in patients with advanced GIST.

With regard to median duration of response, only one patient in the placebo group reported
PR, which was 30 days, whereas the median duration of response for patients receiving

regorafenib was 99 days.

Maximum percent reduction in the size of target lesions

4.2.2.4.3 Exploratory endpoints

Secondary PFS (SPFS)

Bayer investigated secondary PFS for participants who crossed over from placebo to

regorafenib (n=56; 151 days) and for participants who continued on open label regorafenib,
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following progression during the masked period (n=41; 137 days) (Figure 10). Therefore,

the company suggest that regorafenib may delay subsequent progression.

Figure 10. KM curves of PFS during treatment with regorafenib by double blind and
open label treatment groups

Source: Bayer submission, Section 4.7, p98

Patient reported outcomes

Analysis of HRQoL via the EORTC QLQ-C30 and the EQ5D revealed no statistically
significant difference between regorafenib and placebo. Mean changes from baseline were
not clinically meaningful (defined as <10 points), except for the role function subscale in the

regorafenib group.

Mean changes in scores from baseline for EQ-5D index reflected a deterioration in health
status for both groups. However, the results for the EQ-VAS appear more variable, with a
change from baseline indicating a general reduction in health status for the regorafenib
group, but an improvement for the placebo group. However, the company report that
analysis of time-adjusted AUC for the EQ-5D index and VAS showed that regorafenib

treatment maintained patients’ health-related quality of life.

No statistically significant difference in HRQoL was noted in regorafenib-treated patients with

dose reduction vs. no dose modification.
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Mutational analyses

Mutation data were available for 48% of patients in the GRID study (53% KIT Exon 11; 16%
KIT Exon 9; 8% no KIT and no PDGFR mutation).

The company report that both exon 9 mutant and exon 11 mutant subgroups have improved
PFS on regorafenib compared to placebo, although this appears to be comparable to the

results for the ITT population overall (Table 11):
. KIT Exon 11 (HR of 0.21; 95% CI: 0.10, 0.46)
. KIT Exon 9 (HR of 0.24; 95% CI: 0.07, 0.88)

The benefit for other mutations is not reported.

4.2.2.4.4 Subgroup analysis

Progression-free survival

Pre-planned subgroup analysis was performed for PFS as displayed in Figure 11.

Figure 11. Progression-free survival by subgroup

N Hazard ratio
(95% Cl)
All patients 199 —— 0-27 (0-19-0-39)
Anticancer line
Third 113 —— 0.23 (0-14-0-37)
Fourth or more 86 e 0-31 (0-18-0-54)
Region
Asia 47 —— 030 (0-15-0-62)
Rest of world 152 0-24(0-16-0-37)
North America 36 0-42 (0-19-0-92)
Not North America 163 0.22 (0-15-0-34)
Sex
Men 127 —e—— 0-31 (0-20-0-48)
Women 72 0-18 (0-09-0-34)
Age
<65 years 136 —— 0-30 (0-19-0-46)
265 years 63 015 (0-08-0-30)
BMI
<25 kg/m 112 —— 0-29 (0-18-0-46)
25to <30kg;‘m 56 . 0-24(0-12-0-48)
230 kg/m’ 22 —— 0-19 (0-06-0.-61)
ECOG score
0 110 022 (0-14-037)
1 89 ——— 0-30 (0-18-0-51)
Duration of imatinib treatment
<6 months 22 & 0-50(0-17-1-73)
=6 to <18 months 33 —o— 0-19 (0-07-0-55)
>18 months 144 0-24(0-15-0-36)
Mutation biomarkers
KIT exon 11 mutation 51 —e—— 0-21 (0-10-0-46)
KIT exon 9 mutation 15 3 0-24 (0-07-0-88)
r T T 1
0 05 1.0 15 20
: .
Favours regorafenib Favours placebo
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Key: BSC, best supportive care; ECOG, Eastern Cooperative Oncology Group
Source: Bayer submission, Section 4.8, p103

The majority of subgroups in Figure 11 show a statistically significant benefit in PFS for
regorafenib. There is little heterogeneity, with similar HRs and generally narrow confidence
intervals. The group where this is not the case is for the population who received imatinib for

less than 6 months. Bayer suggest this is due to the small sample size of 22.
At the request of some health authorities, Bayer also report:
¢ there was no correlation between hypertension and length PFS,
¢ low patient numbers meant conclusions could be drawn on mitotic index and PFS,.

e median PFS times in patients in the regorafenib group who had dose modifications

were similar to those in the overall primary analysis .

Overall survival

The subgroup analysis for OS was performed uncorrected and corrected for the effect of
crossover using the RPSFT model and the IPE method.

The uncorrected analysis in Figure 12 includes 58 (87.9%) of patients in the placebo + BSC
group crossed over to regorafenib treatment. The HRs for most subgroups are close to one,
with broad intervals, indicating no statistically significant difference in OS between the two
arms. However, as noted by the company, these results should be interpreted with caution

due to the low number of events in some subgroups.
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Figure 12. OS with regorafenib by double blind and open label treatment groups

Source: Bayer submission, Section 4.8, p106
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Figure 13. Overall survival by subgroup, RPSFT correction (data cut-off 08 June 2015)

Source: Bayer submission, Section 4.8, p107
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Figure 14. Overall survival by subgroup, IPE correction (data cut-off 08 June 2015)

Source: Bayer submission, Sgctist1 4.8, p108

4.2.2.45 Adverse events
The GRID study included 198 participants in the safety population, which included 162 in the

regorafenib arm and 66 participants in the placebo arm who received at least one dose of
regorafenib. The analysis included treatment-emergent adverse events (TEAES) occurring

up to the primary efficacy analysis cut-off date of 26" January 2012.

Secondary analyses included patients who crossed over to regorafenib from placebo

(n=132+58) and a subgroup of patients who received regorafenib for over 1 year (n=75).

A summary for all grade adverse events (AES) is presented in Table 14 which reports the
incidences of AEs for > 10 % of people in any treatment arm. The main groups are included,

with further detail on individual conditions provided in Appendix 2.
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Table 14. Summary of all grade adverse events

Double-blind treatment
(data cut-off 26 January 2012) Data cut-off 08 June 2015

Regorafenib- Subgroup treated

Regorafenib Placebo treated at any . .
. ! with regorafenib
time during
for >1 year
= N=75
n (%
Any TEAE
Blood and Lymphatics
Cardiac
Ear and Labyrinth
Endocrine

Gastrointestinal

General and Administrative
Site Conditions
Hepatobiliary disorders
Infection and Infestations
Injury, poisoning and
procedural complications
Investigations
Metabolism and Nutrition
Musculoskeletal and
Connective Tissue
Nervous System
Psychiatric disorders
Insomnia

Renal and urinary
Reproductive system and
breast disorders
Respiratory, Thoracic and
Mediastinal

Skin and subcutaneous

Sz o+
|l W
()]
o &

tissue
Vascular
Key: BSC; Best supportive care; TEAE; Treatment-emergent adverse event; NCI CTCAE, National
Cancer Institute Common Terminology Criteria for Adverse Events version 4.0; A patient may have
experienced more than one TEAE.
Source: Bayer submission, Section 4.12, p122

In the double-blind study phase, drug-related adverse events were reported by Bayer to be
130 (98%) patients in the regorafenib group and 45 (68%) patients in the placebo group. The
most common drug-related AEs were PPES (HFSR), hypertension, fatigue, diarrhoea, and

oral mucositis.

Adverse Events of Special Interest

Bayer comment that the toxicity profile of regorafenib is typical for molecule of its type and
that as such, events including hypertension, skin (hand-foot syndrome, rash) and
gastrointestinal toxicities (diarrhoea, mucositis) are not unexpected. Table 15 displays

specific adverse events of interest with regard to regorafenib treatment.
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Table 15. Adverse events of special interest during the GRID trial

Double-blind treatment
(data cut-off 26 January 2012)

Data cut-off 08 June 2015

Regorafenib- Subgroup treated

Regorafenib Placebo treated at any with regorafenib
+ BSC + BSC time during 9
for >1 year
study
N=132 N=66 N=190 N=75

n (% n (% n (% n (%
Cardiac
Hepatobiliary disorders

Alanine aminotransferase

increased (ALT)

Aspartate aminotransferase

increased (AST)

Blood bilirubin increased

Proteinuria

Palmar-Plantar ]
Erythrodysaesthesia

Syndrome

Hypertension ]
Bleeding events

Source: Bayer submission, Section 4.12, p123

Clearly, the most common adverse event

was

Serious adverse events

During the double-blind phase, 38 (29%) serious adverse events were reported in the

regorafenib group and 14 (21%) in the placebo group. The company report the most

common SAEs to be [

Laboratory parameters

The majority of laboratory abnormalities were grade 1-2, the most common being anaemia
for regorafenib-treated patients (144 [77.0%] patients, hyperglycaemia (93.0%), AST
increased (67.6%), hypertriglyceridaemia (63.3%), hypoalbuminaemia (62.0%),
hypophosphatemia (61.2%), alkaline phosphatase increased (57.4%), and ALT increased
(48.9%).

Adverse events leading to withdrawal

Bayer report the following withdrawals due to adverse events during the double-blind phase

of the study: (Source, Bayer submission, Section 4.12, p126):
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9 patients discontinued due to an AE in the regorafenib-treated group (6.1%) versus 5
patients in the placebo group (7.6%).

Deaths
Bayer report 5 deaths considered to be due to regorafenib (cardiac arrest, acute hepatic
failure, acute kidney injury, colonic perforation, and thromboembolic event). Of the patients

treated with regorafenib,

Long term safety
With regard to long term safety, Bayer report that: (Source: Bayer submission, section 4.12,
p126)

The safety profile of patients on long-term regorafenib treatment (> 1 year; n=75) was

comparable with the safety profile of the overall patient population...

l-or hypothyroidism, the decreasing but not completely absent event rates over time
emphasise the label-defined regular monitoring recommendation of thyroid function during

regorafenib treatment.

Of note, long-term responders showed around a_|lincidence rate in drug-related
grade 3 events as compared to the overall patient population, mainly due to respective
increases in grade 3 PPES (HFSR) and hypertension rates. ... Treatment discontinuation

rates due to regorafenib-related events were comparable between long-term responders and

overall patient population_ || GGG

4.2.3 Interpretation

Key efficacy findings from the RCT reported in the submission were as follows:

Progression free survival

Median PFS was more favourable for the regorafenib group than in the placebo group (4.8
months vs. 0.9 months; [HR] 0.27, 95% CI 0.19-0.39; p<0.0001).
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The treatment effect of regorafenib was generally consistent across pre-specified subgroups.
The company also report the effect is maintained following sensitivity analyses for PFS,

however, the ERG have been unable to locate these results.

Overall survival

Prior to adjustment for crossover, median OS time was 529 days (17.4 months) in both

treatment groups (HR = 0.909).

Following correction, median OS time was longer in the regorafenib group (529 days or 17.4
months) than in the placebo group (338 days or 11.1 months IPE [p = 0.00095]; 361 days or
11.9 months RPSFT [p = 0.00286]). The estimated corrected hazard ratio of regorafenib to
placebo using the RPSFT and IPE correction methods were 0.616 and 0.586, respectively.

Secondary endpoints

Median time to progression (TTP) was significantly longer in the regorafenib arm than in the
placebo arm (5.4 months [165 days] versus 0.9 months [28 days], HR 0.248, 95% CI 0.170—-
0.364; p<0.000001).

Although there was a numerical difference in overall response rate, this was not statistically

significant (4.5% vs. 1.5% for the regorafenib and pllacebo group, respectively)

The disease control rate (DCR), which also includes stable disease, was significantly higher

in the regorafenib group (52.6%) vs. the placebo group (9.1%) (one-sided p<0.000001).

Adverse events

Common adverse events included hand-foot skin reaction (HFSR), hypertension, diarrhoea,
mucositis and fatigue. The most serious adverse drug reactions in patients receiving
regorafenib were haemorrhage, severe liver injury, and gastrointestinal perforation.
However, in general, treatment with regorafenib was not associated with a substantial

reduction in patient reported quality of life compared to placebo

4.2.3.1 Strengths and limitations

Strengths

e Large, prospective, randomised, double-blind, placebo-controlled, multicentre trial.
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¢ A majority of the recruited population were representative of the typical UK patient

population

e Subgroup and sensitivity analyses indicate robust results

Limitations
¢ No ‘active’ comparator due to the lack of approved treatment options available to
patients with metastatic or unresectable GIST after they have progressed on imatinib
and sunitinib.
e Confounding by crossover of 58 (87.9%) patients from the placebo group to
regorafenib treatment upon disease progression.Therefore, two correction methods

were used.
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5 Cost-effectiveness

5.1 History of Bayer’s economic evaluation

So far, we have received a total of three versions of Bayer’'s economic model and cost-

effectiveness results.
We received Bayer’'s economic model and full report on 215 March 2017.

On 25" April 2017, after an earlier request for clarification from us, we received a second
version of Bayer's economic model and cost-effectiveness results. This included some

updated OS data, as discussed in Section 5.3.6, p74.

On 16" May 2017, in response to another request for clarification from us, we received a
third version of Bayer’s economic model and cost-effectiveness results. In addition to the
updated OS data, this also included some updated data on treatment duration of regorafenib

as discussed in Section 5.3.8.1, p102.

5.2 ERG comment on company’s review of cost-effectiveness
evidence

5.2.1 Searches

The company conducted a systematic literature review (SLR) of economic and cost-
effectiveness studies. The company conducted one primary search in a range of databases
indexing published research for cost-effectiveness analyses for treating adults with
unresectable and/or metastatic GIST, who have failed to respond to both sunitinib and
imatininb. The initial search was from database inception to 21 December 2011, and was
then updated 3 times: 21 December 2011 — July 2013, 21 July 2013 — 06 May 2016, and 06
— May to 19 December 2016.

The following electronic databases were searched: MEDLINE, MEDLINE (R) In-Process,
EMBASE, EconLIT, and NHS EED. In addition, 3 major conferences were searched for
relevant research: American Society of Clinical Oncology, European Society for Medical

Oncology, and the International Society for Pharmacoeconomics and Outcomes Research.

5.2.2 Inclusion/exclusion criteria

The company developed a set of inclusion and exclusion criteria which were applied to the
search results. The titles and abstracts were independently reviewed by two people and any
disparity in decisions whether to include/exclude were reviewed by a third party. The

inclusion/exclusion criteria presented by the company are shown below in Table 16.

Page 67 of 142

Copyright 2017 Queen's Printer and Controller of HMSO. All rights reserved.



Table 16. Inclusion/exclusion criteria for review of cost-effectiveness evidence

Inclusion criteria

Exclusion criteria

Study design

Patient
population

Disease/
therapy

Intervention

Study design appropriate to report the
cost of illness and/or resource use for
GIST (cost studies analyses, database
studies collecting cost or resource use
data [including claims databases and
hospital records], cross-sectional studies
[including surveys] containing cost data,
cohort studies containing cost data,
longitudinal studies containing cost data,
RCT containing piggy-back economic
evaluation, cost-effectiveness analyses,
cost-utility analyses, cost-benefit
analyses, cost-minimisation analyses,
budget impact models, cost consequence
studies)

Studies including adult patients (aged 218
years)

Studies reporting data in countries of
interest (US, Canada, Australia, France,
Germany, Italy, Spain, UK, Brazil, Mexico,
Japan, China, Korea)

Studies including patients with metastatic,
advanced, and/or unresectable GIST,
defined as such using the study author’s
definition

Studies of third-line patients (who have
failed two pharmacological therapies).
However, as it is was anticipated that
studies focused on third-line patients were
rare, studies in first- and second-line
patients were only excluded at the final
stage of the second pass (at the first pass
stage there was no exclusion based on
therapy line)

Regorafenib

Literature and systematic reviews
Database studies or epidemiology
studies, not collecting cost data
RCTs (with no piggy-back economic
evaluations)

Studies published in non-English
language (with/without English
abstracts)

Studies in children or adolescents
Studies conducted in animals or in
vitro

Studies that did not include patients
with a specific GIST diagnosis
(including gastrointestinal
leiomyosarcoma that appeared to
behave as GIST, soft-tissue sarcoma
that appeared to behave as GIST,
oesophageal leiomyosarcoma, gastric
leiomyoma, gastric leiomyoblastoma,
small intestinal leiomyoma and
leiomyosarcoma, colonic and rectal
leiomyoma and eiomyosarcoma,
gastrointestinal autonomic nerve
tumour, eiomyoma and
leiomyosarcoma of omentum and
mesentery, retroperitoneal
leiomyosarcoma)

Any other intervention

Comparator Placebo/BSC Any other comparator
Key: BSC, best supportive care
5.2.3 Results

Figure 15 shows the PRISMA flow diagram of the included economic studies.
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Figure 15. PRISMA flow diagram of economic studies

1066 citations retrieved
from the literature

databases
11 citations obtained i Excluded at first screening
through hand searching stage (n=968)
*Copy/duplicate (n=15)
1077 citations in the study *Review/editorial (n=181)
database *Disease (n=703)
+Animal/in vitro (n=2)
+Study design (n=46)
> *Children (n=4)
*Country (n=9)
*Language/non-English (n=4)
+Reference unavailable (n=4)
Y
109 potentially relevant
references retrieved for
detailed evaluation Excluded at second screening
stage (n=107)
*Review/editorial (n=6)
> +Disease (n=67)
+Study design (n=6)
Intervention (n=3)
*Country (n=3)
*Treatment-line (n=21)
*Comparator (n=1)

Y
2 studies included

Two studies were included. Sanz-Granda et al. (2015) is a study which is based in a Spanish
healthcare setting, and the company deemed it to not be relevant for England and Wales.*

Pitcher et al. (2016) is a UK based cost-utility analysis for the relevant patient population in

Page 69 of 142

Copyright 2017 Queen's Printer and Controller of HMSO. All rights reserved.



England.®® This study utilised a partitioned survival model with 3 states; PFS, PPS, and

death. A summary of the included studies is shown in Table 17 .

Table 17. Included studies in cost-effectiveness review

Study Year Summary of Patient QALYs Costs ICER (per
model population  (intervention, (currency) QALY
(average comparator) (intervention, gained)
agein comparator)
years)
Pitcher, 2016 A NA QALYs using Costs Using ICERS per
2016 partitioned IPE crossover IPE crossover QALY
(UK)a survival adjustment adjustment gained:
model was method: method For IPE:
used to Regorafenib: Regorafenib: £34,420
model three 1.717 £36,258 For
health Placebo: 0.969  Placebo: RPSFT,
states: QALYs using £10,513 £40,188
progression RPSFT Costs using
-free, crossover RPSFT
progressed, adjustment crossover
and dead, method: adjustment
over a Regorafenib: method
lifetime 1.717 Regorafenib:
horizon. Placebo: 1.080 £36,258
Placebo:
£10,659
Key: QALYs, quality-adjusted life years; ICER, incremental cost-effectiveness ratio
Notes: a, Results presented at ISPOR 19th Annual European Congress

5.3 Summary and critique of company’s submitted economic

evaluation by the ERG

5.3.1 NICE reference case checkilist

5.3.2 Model structure

Bayer submitted a partitioned survival model with three independent health states; PFS,

PPS and death (Figure 16). Bayer argues that this structure is commonly used and best

reflects the GRID trial as Kaplan-Meier curves for the health states can be used directly.

Page 70 of 142

Copyright 2017 Queen's Printer and Controller of HMSO. All rights reserved.



Figure 16. Bayer's partitioned survival model

Progression
free

Progressed

Source: Bayer submission, Figure 15, p.147

o Patients start in the PFS state and can remain there, their disease can progress or

they can die.
e Patients in the PPS health state can remain there or die.
e Death is the absorbing state.

Patients enter the model upon treatment commencing for either regorafenib or the
comparator, BSC. The proportions of patients in each state are calculated as a function of
time using parametric extrapolations due to the GRID trial exhibiting significant censoring for
both PFS (due to patients dropping out of follow-up) and PPS. The parametric models were
fitted to the Kaplan-Meier (K-M) curves from the trial to help inform extrapolation choice. The
model uses a 28-day cycle length, corresponding to the proposed regorafenib treatment
cycle of 3 weeks on daily treatment followed by 1 week off treatment. A half-cycle correction

is applied.

Table 18 (reproduced from Bayer’s report) gives a summary of some of Bayer’s key

modelling assumptions.
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Table 18. Model assumptions

Assumption Reason Section

Health state assumptions

Initially all patients begin in the progression This is in line with trial 5.2.2

free on treatment health state and are

assigned progression free disease utility and

costs of treatment while on therapy.

Patients discontinuing treatment prior to This is in line with trial 5.2.2

progression are not assigned a cost of active

treatment and are assigned progression free

utility and other routine costs. Patients can

move to the death state based on the OS

curve. As there are no cost or outcome

implications, the placebo arm does not track

patients between on treatment and off

treatment states.

While in the progressed state, patients are Treatment with regorafenib should 5.2.2

assigned progression state disease utility and continue as long as benefit is

costs of disease management. In the observed or until unacceptable

progressed state, patients are not assigned toxicity occurs

costs of regorafenib treatment. Patients can

only move from the progressed state to the

death state.

Other assumptions

Time horizon of 40 years This should be sufficiently long to 5.2.2
capture all the lifetime benefits.

BSC as the only comparator There are no approved treatments for 5.2.4

IPE crossover adjustment

patients in the given indication for

regorafenib.

Crossover causes significant bias in
the effectiveness estimate if
uncorrected. The IPE method
provided the least bias for crossover

adjustment.
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Log-logistic function used for long term This provided the best statistical fit 5.3.2

extrapolation of OS according to the AIC.

Same utilities used for each treatment arm No statistically significant treatment 54.1
effect was found between treatment
arms in the utility analyses, therefore
the same utilities were applied in

both arms.

Resource use based on 2013 physician survey Physicians were oncologists that had 5.4.1
practiced in the area of GIST. The
resource use assumptions were then
re-evaluated by clinical experts in
2016, and changes to resource use
assumptions were explored in

scenario analyses.

Source: Bayer submission, Table 61, p.195

5.3.3 Population
The target population is comprised of adults with metastatic and/or unresectable GIST who
were previously treated with at least imatinib and sunitinib. Patients enter the model at age

60, the median age from patients in the GRID trial (mean: 58.2 years).

Bayer did not identify any subgroups that would have clinically or economically relevant

differences in benefit for regorafenib. We consider this appropriate.

5.3.4 Interventions and comparators

The intervention being investigated is once daily regorafenib at a recommended dosage of
160mg a day in addition to best supportive care (BSC) compared to BSC alone, the
“placebo” (Source: Bayer submission, p. 149). Over a 4 week cycle, regorafenib is
administered daily for the first 3 weeks, followed by a 1 week break. In the GRID trial,
regorafenib could be continued by patients experiencing disease progression based on
investigator opinion, and patients on the placebo could also cross over to regorafenib.
Despite this, Bayer argue that in accordance with standard practice in England and Wales,
regorafenib would only be given to patients whose disease had not progressed in actual

practice (Source: Bayer submission, p. 150).

Bayer justify the comparator being solely BSC by referring to physician surveys in 2013 and
2016 in which they found no standard, approved or recommended treatment for patients who
had already failed on imatinib and sunitinib. Our clinical expert confirmed that BSC is the

sole relevant comparator
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5.3.5 Perspective, time horizon and discounting
In the model, the perspective on costs was related to the NHS and Personal Social Services,
and direct health effects on patients were considered, in accordance with the NICE

reference case.

The time horizon used is 40 years, which Bayer argue is long enough to capture all expected
lifetime benefits. In accordance with NICE reference case, benefits and costs are discounted
at the standard 3.5 per cent rate. Health effects are measured in quality-adjusted life years
(QALYS).

5.3.6 Treatment effectiveness and extrapolation

Treatment effectiveness was estimated using the GRID trial and post-hoc analyses on the

data collected.
The economic model used the following clinical endpoints:

e Overall survival (OS), the time from entering the model to death from any cause;

e Progression free survival (PFS), the time from entering the model until disease

progression (or directly dying);
e Post progression survival, the time from disease progression until death.

In their original report, Bayer presented OS data with a cut-off date of June 2015. In our
clarification letter, we ask Bayer whether they could provide us with more mature data, given
that the existing data is now about two years out of date, and that a reasonable amount of
extrapolation is required. In response, on 25" April 2017, we received OS data from Bayer

with cut-off in 2017. Bayer also included an updated version of their economic results.

Extrapolation in the model is entirely parametric, as both OS and PFS data from the GRID
trial exhibited significant censoring. Figure 17 and Figure 18 below show Kaplan-Meier data
for PFS and OS respectively. Bayer have not updated their PFS Kaplan-Meier data, they still
use the PFS cut off from back in 26" Jan 2012. This seems curious, because the PFS data
is not fully run off. However, given that cost-effectiveness is far less sensitive to PFS than to

OS or treatment duration, we pursue this matter no further.
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Fiagure 17. K-M data for PFS in GRID*
Kaplan-Meier survival estimates
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Source: Bayer submission, Figure 16, p. 153

*Bayer’s Y-axis should read “Progression-free survival”.
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Figure 18. K-M data for OS in GRID (not adjusted for treatment switching)

Kaplan-Meier survival estimates
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Source: Bayer submission, Figure 17, p.154

Figure 19 demonstrates that the OS Kaplan Meier curve for the regorafenib arm changes
only very slightly using the 2017 data, compared to the 2015 data. The OS is slightly more

mature. Similar comments apply to the BSC arm.
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Figure 19. Comparison of K-M OS curves not adjusted for treatment switching (2015
vs. 2017 data cut-off)
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5.3.6.1 PFS extrapolation

To extrapolate PFS and OS, several parametric models were fitted to the existing GRID trial
data:

o Exponential,
e Loglogistic;
e  Weibull;

e Lognormal,
e Gompertz.

The parametric models were then assessed for quality of fit to the K-M data visually. Citing
the uncertainty of this visual inspection, Bayer also statistically investigated the fits using the
Akaike and Bayesian Information Criteria (AIC and BIC). These methods help determine the
relative fit of the models by assessing the explanatory power of the model and penalising the
number of parameters (to prevent over-fitting), with a lower AIC/BIC value being better.

Table 19. AICs and BICs for PFS extrapolation below shows Bayer’'s AIC and BIC values for
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the placebo and intervention for the PFS parametric models, the numbers in bold showing
the lowest combined AICs/BICs.

The reason that the AICs/BICs are summed for the two treatments arms is that different
parametric models have shapes, which Bayer argue should be avoided (Source: Bayer
submission, p.157). Summing the AICs/BICs then gives a single “best” choice for both arms.
Bayer therefore chose the lognormal model in the base case and the fit is shown in Figure
20.

We find that the cost-effectiveness of regorafenib is rather insensitive to the choice of
distribution function. For example, assuming the shorter-tailed Weibull, Bayer’s base ICER
assuming the PAS increases only slightly, from £37,900 to £38,800 per QALY.

Given this, we accept Bayer's choice of base case, and consider this matter no further.

Table 19. AICs and BICs for PFS extrapolation

Parametric  AIC BIC

Model

Placebo Regorafenib  SUM AIC Placebo Regorafenib  SUM BIC

Exponential 170.886 349.477 520.363 173.078 352.368 525.446
Loglogistic 139.045 348.561 487.605 143.424 354.341 497.765

Weibull 162.487 350.95 513.437 162.487 356.731 519.218
Lognormal 142.055 343.396 485.45 146.434 349.177 495.611
Gompertz 172.009 351.475 523.484 176.388 357.255 533.643

Source: Bayer submission, Figure 31, p. 157
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Figure 20. Lognormal model (base case) for PFS compared to GRID PFS K-M data
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Source: Bayer submission, Figure 20, p. 158

5.3.6.2 OS and crossover adjustments

Due to the crossover design of the GRID trial, estimating OS is more complex than PFS.
Cross-over was only permitted after disease progression for the placebo arm, so no
adjustment was required for PFS. However, 87.9% (n=58/66) of patients in the placebo arm
crossed to the regorafenib arm after disease progression. This introduces the possibility of
overestimating OS in the placebo arm if regorafenib gave them benefits in the PPS state and

hence confounding the cost-effectiveness estimates.

Three crossover correction methods were considered; Iterative Parameter Estimation (IPE),
Rank Preserving Structural Failure Time method (RPSFT), and Inverse Probability of
Censoring Weights (IPCW). The aim of these methods is to reconstruct the OS patient level
data in the placebo arm as if there had been no crossover in order to get an unbiased
estimate of OS in the BSC arm. The IPCW method was discarded due to the high proportion
of placebo patients crossing over, which Bayer argue is likely to result in high amounts of
bias in treatment effect estimates (Source: Bayer submission, p.152). We agree that the
IPCW method can be unreliable if the proportion of patients that switch is high. However, we
understand that the method is considered unreliable only if the weights that are applied to
the survival data corresponding to the patients that do not switch at very high. Nonetheless,

we accept Bayer’s justification in rejecting the IPCW method.
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IPE-adjusted and RPSFT-adjusted K-M data for OS are shown in Figure 21 and Figure 22,
respectively for both the 2015 data cut-off. Notice that after correction for cross-over, Bayer
predict a clear OS benefit of regorafenib versus placebo. Compare this to the unadjusted
OS data, in which OS for Regorafenib and placebo were very similar (Figure 19). This alerts
us to the fact that the cost-effectiveness of regorafenib is very sensitive to the adjustment for
treatment switching. Indeed, without adjusting for treatment switching, allowing for the PAS,
Bayer estimate that their base case ICER increases massively, from £38,000 to £149,000
per QALY (Bayer model “Executive Summary” tab, Crossover adjustment method set to
“Unadjusted”). We caution that we are not convinced of the accuracy of this figure for two
reasons. First, the estimated mean OS for regorafenib changes when we set the adjustment
method to “Unadjusted” and second because under the “Unadjusted” method, Bayer's model
allows for no cost of regorafenib post-progression in the placebo, whereas we believe it
should. However, we can say that the cost-effectiveness of regorafenib is very sensitive to

the adjustment for treatment switching.

Figure 21. IPE crossover-adjusted Kaplan-Meier OS data (2015 data cut-off)
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Source: Bayer submission, Figure 18, p.155
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Figure 22. RPSFT crossover-adjusted Kaplan-Meier OS data (2015 data cut-off)
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Despite the fact that the Kaplan-Meier graph for the placebo arm changed only slightly from
the 2015 to the 2017 data cut-off, Bayer estimate a shorter OS for placebo after correction
for cross-over using the 2017 data, compared to the 2015 data (Figure 23). Specifically and
importantly, the estimated mean OS in the placebo arm decreases from 1.64 to 1.25 years, a
reduction of 24%. Bayer justify this as follows: “This is a result of the greater follow-up time
allowing for a longer potential censoring date within the crossover adjustment calculation”
(Bayer response to clarification, p11). This reduction in mean OS substantially improves the
cost-effectiveness of regorafenib. For example, assuming the PAS, the ICER for regorafenib
vs. BSC decreases from £49,000 to £38,000 per QALY.

Given the importance of recensoring, we now give a brief explanation of this process.
Recensoring involves data being recensored at an earlier time-point to avoid informative
censoring and is therefore associated with a loss of longer-term survival information. Some
observed events will become censored if the recensoring time is shorter than the
counterfactual event time. The time-point at which recensoring occurs is related to the
magnitude of the estimated treatment effect; the larger the treatment effect the earlier the
recensoring time-point.1®. Recensoring may lead to biased estimates of the “average”
treatment effect in circumstances where proportional treatment effect assumptions do not

hold, because longer term data on the effect of treatment may be lost.1® We understand
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that, whilst the NICE TSD recommends recensoring, whether to perform recensoring
remains a subject of academic debate. Hence it is probably best to perform the adjustment
both with and without recensoring. We further understand that the estimated treatment
effect is generally greater when recensoring is performed compared to the analysis without
recensoring. The PenTAG base case employs a similar recensoring approach to Bayer,

via the IPE method for treatment switching.

Figure 23. OS Kaplan-Meier (2015 and 2017 data cut-off comparison)

Source: Bayer response to clarification, Figure 1, p.9

We have several important concerns with the 2017 OS data:

e Only the 2015 data cut appears in Bayer's Clinical Study Report. The 2017 data
does not appear in this document. We imagine that the switching adjusted OS data
from the 2015 data cut is more likely to be correct, given that it appears in the Clinical
Study Report. We have no other means of judging the accuracy of the adjustment
for the 2017 data other than Bayer's Addendum.

e Next, we assumed that the maximum follow-up time shown in the Kaplan-Meier
graphs for the switching-adjusted placebo OS data would be greater for the 2017
data-cut compared to the 2015 cut, given that the 2017 data is more mature.
However, as can be seen in Figure 23, the maximum follow up times are equal,

specifically at 1,397 days.
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¢ Next, we remain to be convinced that that a relatively small increase in the maturity
of the survival data can results in such a substantial reduction in estimated mean OS
for the placebo, of 24%.

e We do not have access to the underlying individual patient data, to enable us to

check the switching adjustment.

e Finally, under the RPSFT and IPE methods, by definition, the p-values for the OS HR
hazard ratios for the unadjusted (ITT) and switching adjusted data should be

identical. However, Bayer quote very different values:

e 2015 datacut: ITT p value = 0.285777, IPE-adjusted p value = 0.000949,
RPSFT-adjusted p value = 0.002862  (Bayer’s original report Table 22, p92).

e 2017 data cut: ITT p value = 0.2298251, IPE-adjusted p value = 0.0000021,
RPSFT-adjusted p value = 0.0000071 (Section 4.2.2.4.2, Table 13, p52)

Given all these concerns, we use the 2015 data-cut for OS in our base case.

We understand that the RPSFT method is commonly used in NICE assessments, but the
IPE method less so. The IPE method is an extension of the RPSFT method using
parametric methods.® The same accelerated failure time model is used as for the RPSFT
method, but a parametric failure time model is fitted to the original unadjusted ITT data to
obtain an initial estimate of the treatment effect. The failure times of switching patients are
then re-estimated using this, and this iterative procedure continues until the new estimate is

very close to the previous estimate, at which point the process is said to have converged.2®.

The IPE procedure makes similar assumptions to the RPSFTM method — for example the
“common treatment effect” assumption. An additional assumption is that survival times
follow a parametric distribution, and thus it is important to identify suitable parametric
models, which in itself can be problematic.'® The IPE method is expected to perform
similarly, provided a suitable parametric distribution can be identified. Indeed, the results

using the IPE and RPSFT methods are similar in our case.

Bayer chose the IPE method for their base case cross-over adjustment method due to
Morden et al's study demonstrating this method'’s efficacy specifically that it performed
particularly well in terms of reducing bias in the estimates of the true treatment effect. In line
with NICE Decision Support Unit guidance, recensoring was applied to both methods in

order to avoid bias.
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Hazard ratios for OS for unadjusted, IPE-adjusted, and RPSFT-adjusted models estimated
using a Cox model are presented below in Table 20. Figure 24 gives a visual comparison of
the 2017 and 2015 OS hazard ratios with the different adjustment methods. Bayer say that
their methods allow for recensoring. They further add that the OS HRs corresponding to the
2015 data cut, and reported in the Clinical Study Report, of 0.586 and 0.616 for the IPE and

RPSFT methods respectively, were estimated without recensoring.

In our opinion, both the IPE and RPSFT are reasonable candidate adjustment methods. We
are not convinced by Bayer’s rationale for choosing the IPE method as the base case. Itis
our understanding that both methods are reasonable candidates. However, Bayer do not
say why the IPE is more relevant than the RPSFT method in the specific case of the GRID
RCT. Fortunately, the two methods give reasonably similar estimates of OS for
placebo. Specifically, using the RPSFT method, Bayer's base case ICER under the PAS of
£38,000 increases only slightly, to £39,000 per QALY. Therefore, we do not dwell on this

issue.

Table 20. OS hazard ratios in for 2015 and 2017 data cut-offs

Crossover 2015 cut (no 2015 cut 2017 cut
Adjustment recensoring) (recensoring) (recensoring)
Unadjusted* 0.909 0.909 [ ]
IPE 0.586 [ ] [ ]
RPSFT 0.616 [ ] [ ]
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Figure 24. Visual comparison of OS HRs

At the NICE Decision Problem Meeting on 12" January 2017, we asked Bayer to send us all
the data necessary to recreate their adjustment for treatment switching, e.g. the relevant
individual patient data from GRID. They replied that they would be very unlikely to send this
to us, because it would be against Bayer policy to release such data. Indeed, Bayer have
not provided us with the data required for us to check their switching adjustment. Whilst we
understand that there may be issues concerning data confidentiality, this does present us
with the problem that we are unable to check that the methods have been implemented

correctly.

In their original report, Bayer provided some information on the implementation of the IPE
and RPSFT methods. They said the methods were implemented in STATA, and the IPE
method was implemented using the Weibull parametric failure time model, as in the study by
Morden et al ¥’ similarly, and the RPSFT method was implemented using the logrank test,
also recommended by Morden et al'’. Bayer stated that, in line with the methodological
approach recommended by NICE Decision Support Unit!é, recensoring was applied in order
to avoid bias for the IPE and RPSFT methods. They noted further that recensoring was not
applied for the IPE and RPSFT crossover corrections presented in the GRID clinical study

report.

At the clarification stage of this appraisal, given the importance of these methods, we asked
Bayer to provide more details on how the implementation of the methods, for example
whether the treatment effect of regorafenib was assumed to apply only while regorafenib

was being taken, or for the whole period from the start of regorafenib treatment until death.
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Bayer responded as follows:

The IPE and RPSFT methods were implemented using Stata 11 and the strbee program
developed by White et al. 2002.®
(http://ageconsearch.umn.edu/bitstream/115957/2/sjart_st0012.pdf), as described by
Morden et al. 2011"7
(https://fbmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-11-4). The
commands implemented for IPE and RPSFT were as follows (square brackets represent

inputs from data):
IPE:

Strbee [treatment], test(weibull) xoO([time to crossover] [crossover flag]) endstudy([study

follow-up duration]) ipe
RPSFT:

strbee [treatment], test(logrank) xoO([time to crossover] [crossover flag]) endstudy[study

follow-up duration])

A logrank test is implemented for the RPSFT method in order to calculate the test statistic for
independence between patients’ counterfactual event time and the treatment arm to which
they were assigned, as recommended by Morden et al. 2011. For the IPE method, where a
likelihood-based analysis is undertaken a Weibull distribution is utilised, also consistent with
Morden et al. 2011"7

Recensoring was implemented directly within the strbee program, using a maximum
potential censoring time equal to the duration of study follow up. Recensoring was applied in
order to reduce bias from potentially informative censoring as a result of switching (switching
itself may potentially be informative if it is related to prognosis). Recensoring is applied in a

manner consistent with Morden et al. 2011, and discussed further in White et al. 2002 8.

The entire data for overall survival was used for the crossover adjustment; the assumption is
therefore that treatment effect of regorafenib is applied from initiation of treatment until
death, regardless of discontinuation. The treatment effect of regorafenib is therefore likely
reduced as it will be an average of patients on and off treatment. Only placebo patients who
crossover to regorafenib have their survival times adjusted, non-crossers and those in the

regorafenib arm are unchanged.

In general, we are satisfied with their response. We do however note the strong assumption

in the last paragraph, regarding the assumed duration of the treatment effect of regorafenib.
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Given this, we perform a scenario analysis in which we assume that regorafenib improves
survival only whilst the patient is taking the drug. In this case, and making a further
simplifying assumption that approximately similar proportions of patients are alive on
progression in the treatment arms, then to a good degree of accuracy, we model the costs
and QALYs only whilst patients are in PFS. We further assume a dose intensity of 87%
during PFS, or a mean dose of 139.8mg (compared to the standard dose of 160mg). In this
case, Bayer's base case ICERs of £38,000 and [l per QALY increase substantially, to
£52,000 and [l per QALY.

5.3.6.3 OS extrapolation
All parametric models for IPE-adjusted placebo and regorafenib OS are shown below for
both the 2017 cut-off (Figure 25 and Figure 26).

Figure 25. Parametric models for OS and GRID Kaplan-Meier data, 2017 cut-off (IPE-
adjusted placebo)

Source: Bayer response to clarification, Figure 3, p.11
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Figure 26. Parametric models for OS and GRID Kaplan-Meier data, 2017 cut-off
(Regorafenib arm)

Source: Bayer response to clarification, figure 2, p. 11

As in the extrapolation for the PFS parametric model, Bayer selected the best fit by
minimising the sum of the AIC/BIC. The full list of AIC/BICs are shown in the Appendices, for
both the 2015 and 2017 cut-offs.

Bayer acknowledge that the lowest AIC/BIC values come from the loglogistic/exponential
models. For the 2015 analysis, Bayer settles on the loglogistic model by arguing (Source:
Bayer submission, p.160):

“...the difference between the BIC values for the exponential and loglogistic models results

being smaller compared to the other parametric models. Hence, the loglogistic model was

selected for use in the model base case.”

For the 2017 cut-off (base case), Bayer continues to use the log-logistic model for the base

case by arguing (Source: Bayer addendum, p. 13):

“The loglogistic model gives the minimum AIC for regorafenib OS and for both the RPSFT
and IPE methods used in the placebo arm.... Following visual inspection of the parametric
functions applied to the Kaplan-Maier curves for the two study arms and analysis of the AIC

and BIC, log-logistic was selected as best fitting model.”

Bayer also had the fittings of the 5 parametric models validated by 2 consultant oncologists

who specialised in the disease area. They argue that, from a clinical perspective, the
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loglogistic, Weibull and Gompertz models all looked clinically plausible (for the 2015 data
cut-off). The base case log-logistic model used for the regorafenib arm and the IPE-adjusted
placebo arm for OS is shown in Figure 27 (2017 data cut-off).

Bayer also explores using hazard ratios for the regorafenib arm to extrapolate the placebo
arm as a sensitivity analysis (rather than extrapolating arms separately). Bayer are unable to
reject the proportional hazards assumption, which validates this approach. Bayer settles on
using parametric models fitted separately to individual PFS and OS curves for the base

case.

Figure 27. Log-logistic models for OS (2017 data cut)

We agree with Bayer that it is good practice to use the same functional form (e.g. log-
logistic) for both treatment arms, in accordance with guidance from the NICE Decision
Support Unit.18,

As stated above, Bayer claim that 2 consultant oncologists, who specialise in the disease
area believe that, from a clinical perspective, the loglogistic, Weibull and Gompertz models
all look clinically plausible for the 2015 data cut-off. Bayer’s only justification for choosing
the log-logistic for their base case is that it provides the best fit to the trial OS data as

measured by AIC / BIC. Whilst we acknowledge that the fit to trial data is a consideration,
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we understand that the clinical plausibility of the extrapolations to be critical. The cost-
effectiveness of Regorafenib is sensitive to choice of statistical distribution. For example,
using the Weibull, Bayer's ICER with the PAS increases from £38,000 to £45,000 per QALY.
With the Gompertz, the ICER increases to £47,000 per QALY. Given this, it is worth

considering carefully the choice of statistical function.

We believe essential to incorporate background mortality. This is because mortality in

GRID will be due almost exclusively to causes related to GIST. However, many years later,
a much larger proportion of deaths is likely to be due to causes unrelated to GIST, such as

heart disease, or diabetes. Bayer’s extrapolations make no allowance for this additional

mortality.

We have adapted Bayer’'s model to allow for the extra cause mortality for the general
population (Figure 28). Specifically, this change is implemented in worksheet “OS
Parametric GRID”. Then, the ICERs (£/QALY) increase for log-logistic and Weibull and

Gompertz as follows for the example of the PAS:
- £38,000 to £41,000 log-logistic.
- £45,000 to £46,000 Weibull.
- £47,000 to £48,000 Gompertz

The ICERs increase markedly in the case of the log-logistic distribution because this is the
longest-tailed distribution, and thus background mortality is more influential as the cohort

ages.
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Figure 28. OS for regorafenib and placebo with log-logistic extrapolations with and without general background mortality (GM)
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Additional searches limited to the previous 10 years were carried out in Medline to identify

studies with survival curves for GIST. This was not a systematic review, but we searched for
o Terms for gastrointestinal stromal tumour OR GIST AND
e Terms for survival curve OR Kaplan Meier

Fifty eight papers were identified with potentially relevant data. On screening for the correct

population, our search yielded three relevant publications.

Kang et al (2013)!! consider a patient population relevant to the current appraisal, namely
patients with metastatic or unresectable GIST after failure of imatinib and sunitinib.
However, we are unable to use data from this study to inform extrapolation OS in the current
HTA because the data is insufficiently mature. Indeed, follow-up in this study was shorter
than in GRID.

Yoon et al (2012)*° consider a patient population less relevant. Whilst patient had failed
imatinib, they had not necessary also failed sunitinib. Again, the data from this study is

insufficiently mature to guide extrapolation in the current HTA.

The third study, Reichardt et al (2015)?° is, however, useful because the OS data is slightly
more mature than in GRID. Patients had advanced GIST and had previously failed imatinib,
not but sunitinib. All 1,124 patients in this large international study took sunitinib. Median
patients age was 59, virtually the same as in GRID, at 60 years. 60% of patients were male,
again similar to the 64% in GRID. The ECOG distribution was similar compared with that in

GRID, with patients typically with a slightly worse ECOG than in GRID.

Median time to progression was substantially longer, at 8.3 months than in the regorafenib
arm of GRID (4.8 months). Median OS on sunitinib, at 16.6 months, was however very

similar to that of the regorafenib arm of GRID, at 17.3 months (Figure 29).
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Figure 29. A: PFS and B: OS from Reichardt et al. (2015) trial of sunitinib
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The OS for sunitinib in Reichardt et al. (2015) is slightly more mature than in the regorafenib
arm of GRID. Observe also that OS is rather longer-tailed in Reichardt et al. (2015) than in
the regorafenib arm of GRID (Figure 30). This might favour the choice of the log-logistic
extrapolation over that of the Weibull or Gompertz. However, we caution against relying too

much on the data from Reichardt et al. (2015), as:

(a) the uncertainty in the tail of OS in Reichardt et al. (2015) may be large, as the number of

patients at risk in the tail might be low (but not reported),

(b) the patients in Reichardt et al. (2015) differed from those in GRID in that they had not

previously been treated with suntinib, whereas all patients in GRID had,
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(c) the patients in Reichardt et al. (2015) all took sunitinib, verus regorafenib in the

regorafenib arm of GRID.

Figure 30. A: OS from Reichardt et al. (2015) trial of sunitinib and PenTAG base case
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Notes: The lognormal fit is not displayed, as it is very similar to the log-logistic, which is shown. Similarly,

the exponential fit is not displayed, as it is very similar to the Gompertz, which is shown.

In their base case, Bayer choose the log-logistic distribution to model OS in both treatment
arms. As explained above, their two consultant oncologists believed that the log-logistic,
Weibull and Gompertz models all look clinically plausible. Bayer’s only justification for
choosing the log-logistic for their base case is that it provides the best fit to the trial OS data
as measured by AIC / BIC. Whilst we acknowledge that the fit to trial data is a consideration,

we understand that the clinical plausibility of the extrapolations to be critical.

Having considered everything above, we believe that the evidence in favour of the longer-
tailed and shorter-tailed distributions appears evenly balanced. Therefore, in our base
case, we model OS as the average of the Weibull and log-logistic distributions,

adjusted for general background mortality (Figure 30). Expressed formally, this is a
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form of model averaging, with Bayesian prior weights of 50% applied to the shortest tailed

Weibull and longer tailed log-logistic.

In this part of our case, Bayer’s base case ICER under the PAS increases from £38,000 to
£43,000 per QALY.

We also present Scenario analyses using just the Weibull adjusted for background mortality

and Gompertz adjusted for background mortality.

5.3.7 Health related quality of life

Health effects were measured in quality adjusted life-years (QALYS) in accordance with the
NICE reference case. Utility estimates were taken directly from the GRID trial using both the
EQ-5D and the EORTC QLQ-C30 (Cancer Core Quality of Life Questionnaire)

guestionnaires, and both were used to estimate health state utility values (HSUVS).

5.3.7.1 EQ-5D

Data were taken from patients who had baseline EQ-5D assessments and at least one post-
baseline assessment, and the Patient Reported Outcome Analysis Set (PROAS) was used.
Paired-samples comparison and repeated measures analysis was then used to obtain
HSUVs.

The paired-samples comparison based on t tests was used to assess intra-patient
differences in the EQ-5D at baseline (day 1, cycle 1) and the first post-progression
observation (which had to be after the patient knew they had progressed). A total of 77
paired samples were obtained (Table 21). An alternative comparison was also performed
where the progression-free state was split into the regorafenib and placebo arms, and the
first post-baseline measurement was used in lieu of the first baseline measurement in order

to incorporate the treatment effect. Results are shown in Table 22.

Table 21. EQ-5D HSUVs from paired-samples

Health state Mean utility Observations, N SD SE

Progression-free 0.767 77 0.221 0.025

Progressed 0.647 77 0.343 0.039
Source: Bayer submission, Table 36, p.166
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Table 22. EQ-5D HSUVs from paired-samples splitting by treatment in the
progression-free state

Health state Mean utility Subjects SD SE

Progression Free - Placebo 0.583 12 0.341 0.098

Progression Free - Regorafenib 0.702 27 0.281 0.054

Progressed Disease 0.649 49 0.320 0.046
Source: Bayer submission, Table 37, p. 166

Bayer also estimates a linear mixed model with a first-order, autoregressive covariance
structure (with subject identity modelled as a random effects) to estimate HSUVSs, their
repeated measures analysis. Results are shown below in Table 23. Bayer considers this a

sensitivity analysis.

Table 23. EQ-5D HSUVs from repeated measures

Health state Mean utility SE 95% ClI

Progression free 0.743 0.016 0.712, 0.775

Progressed 0.703 0.023 0.657, 0.748
Source: Bayer submission, Table 38, p.167

The repeated measures analysis was also repeated, splitting the progression-free state into
the regorafenib and placebo arms (Table 24). This yields a slightly lower HSUV for

regorafenib PFS compared to placebo.

Table 24. EQ-5D HSUV from repeated measures and splitting treatment during PFS

Health state Mean utility SE 95% ClI

Progression Free - Regorafenib 0.741 0.018 0.706, 0.777

Progression Free - Placebo 0.750 0.027 0.698, 0.802

Progressed Disease 0.681 0.023 0.637,0.725
Source: Bayer submission, Table 39, p. 167

The paired-samples without splitting by pre-progression treatment utility estimates
(Table 21) were used in the base case analysis. Bayer justifies this by first arguing that the
repeated measures analysis is likely to be biased because more measurements were taken
for patients in the progression-free state. As utility generally declines over time with age and
tumour burden, this could bias estimates. They also note that there were no clinically

meaningful differences in EQ-5D between the two treatment arms.
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Furthermore, due to the high level of cross-over, the repeated measures analysis would
compare non-homogeneous progressed populations; utility observations would be taken for
those people in the initial diagnosis of progressed disease and also those under active

treatment with regorafenib.

Despite noting that utility often declines with age, Bayer argue that the utility estimates from
the GRID trial are constant over time, citing Poole et al (2015)?! as justification. Bayer do

acknowledge that HRQL may decline in the progressed state towards the end of a patient’s
life, but note that this decrement would apply to both arms and hence no incremental effect

would exist, making it reasonable to omit.

Age-related utility decrements were applied to the model for the PenTAG base case. It
was assumed that Bayer’'s baseline utility values incorporated time-invariant characteristics

(such as gender), hence the only adjustments needed to be made would be the decrements
associated with aging. The values themselves are taken from the Health Survey for England
(2012)2, which give regression coefficients for age and age squared. Therefore, the formula

for utility as function of time is:
Uie = @ + Pret + Poet?

Where i refers to disease state and t is time (or age). Since patients enter the model at age
60, the base line utilities values are when t = 60. To extrapolate beyond this to t + x, the

equation becomes:

e = @ + Pre(t +x) + Por(t +%)? lr=go
= [a; + B1:60 + B2:602] + {B1px + 25,60x + Borx?}

Where the bracketed term refers to the baseline utilities and term in the curly brackets refers
to the added decrement (as B, and B,; are negative). This has a modest effect on the ICER

per QALY, increasing it by around £1,000.

5.3.7.2 EORTC mapping

As with the EQ-5D, paired-samples and repeated measures were used to generate
alternative utility estimates. The EORTC QLQ-30 is a commonly used measure of quality of
life for cancer patients. Answers were mapped to utilities using the method proposed by
Rowen et al?®. Their mapping algorithm was then applied to the GRID EORTC data to obtain
utility estimates. There were 78 paired-samples observations, and the estimates of this
method are shown in Table 25. In order to gain a greater number of data points, Bayer used

a similar autoregressive covariance structure method as with the EQ-5D, with results shown
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below in Table 26. Only patients with non-censored time to progression dates, a baseline
assessment and at least one post-baseline assessment were included (n=133). Regardless
of the EORTC utility derivation method, the NICE reference case states that EQ-5D results
are preferred over other utility measures when they are available, and hence, in the base

case, Bayer use the EQ-5D.

Table 25. EORTC mapped utilities from paired-samples

Health state Mean utility Observations, N SD SE

Progression-free 0.818 78 0.138 0.016

Progressed 0.751 78 0.158 0.018
Source: Bayer submission, Figure 40, p. 169

Table 26. EORTC mapped utilities from repeated measures analysis

Health state Mean utility Observations, N SE 95% ClI

Progression free 0.794 320 0.011 0.771, 0.816

Progressed 0.756 128 0.013 0.730, 0.783
Source: Bayer submission, Figure 41, p.169

5.3.7.3 Adverse events

Bayer note that the three most common AEs — hand foot skin reactions (HFSR), diarrhoea,
and fatigue — are all easily manageable and their effects on health-related quality of life are
negligible. However, they assume that the EQ-5D values obtained from repeated measures,
where PFS was split into treatment arms, were inclusive of the treatment-associated adverse
events. The results of this analysis are shown in Table 24 (section 5.3.7.1), with the

regorafenib arm showing a slightly lower pre-progression utility than the placebo arm.

5.3.7.4 Health-related quality of life studies

Bayer carried out a full systematic review of published literature to identify health-related
QoL studies relevant to the decision problem. The objective was to identify research on
utilities associated with GIST and/or studies investigating HRQoL outcomes. The following
databases were searched (from inception to 19 December 2016): MEDLINE, MEDLINE (R)
In-Process, EMBASE, EconLIT, and NHS EED. The database search was updated 3 times
from December 2011 to December 2016. The following conferences were also searched:
American Society of Clinical Oncology, European Society for Medical Oncology,
International Society for Pharmacoeconomics and Outcomes Research, and the
International Society for Quality of Life Research. The set of exclusion/inclusion criteria and

the PRISMA flow diagram are shown below in Table 27 and Figure 31.
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Table 27. Inclusion/exclusion criteria for cost-effectiveness publications

Inclusion criteria

Exclusion criteria

Study design

Patient
population

Disease/
therapy

Intervention

Comparator

Study design appropriate to report
the HRQol /utility associated with
GIST (patient preference studies,
utility mapping studies, cohort
studies / longitudinal studies
(retrospective), cohort studies /
longitudinal studies (prospective),
case control studies, cross sectional
studies, analysis of hospital
records/databases, cost-
effectiveness analyses, cost-utility
analyses, cost-benefit analyses)

Studies including adult patients
(aged 218 years)

Studies reporting data in countries
of interest (US, Canada, Australia,
France, Germany, ltaly, Spain, UK,
Brazil, Mexico, Japan, China,
Korea)

Studies including patients with
metastatic, advanced, and/or
unresectable GIST, defined as such
using the study author’s definition
Studies of third-line patients (who
have failed two pharmacological
therapies). However, as it is was
anticipated that studies focused on
third-line patients were rare, studies
in first- and second-line patients
were only excluded at the final
stage of the second pass (at the
first pass stage there was no
exclusion based on therapy line)

Regorafenib

Placebo/BSC

Literature and systematic reviews
Database studies or epidemiology
studies, not collecting utility data
RCTs (with no piggy-back economic
evaluations)

Studies published in non-English
language (with/without English
abstracts)

Studies in children or adolescents
Studies conducted in animals or in
vitro

Studies that did not include patients
with a specific GIST diagnosis
(including gastrointestinal
leiomyosarcoma that appeared to
behave as GIST, soft-tissue
sarcoma that appeared to behave as
GIST, oesophageal
leiomyosarcoma, gastric leiomyoma,
gastric leiomyoblastoma, small
intestinal leiomyoma and
leiomyosarcoma, colonic and rectal
leiomyoma and eiomyosarcoma,
gastrointestinal autonomic nerve
tumour, eiomyoma and
leiomyosarcoma of omentum and
mesentery, retroperitoneal
leiomyosarcoma)

Any other intervention

Any other comparator

Source:

Bayer submission, Table 42, p.172

Page 99 of 142

Copyright 2017 Queen's Printer and Controller of HMSO. All rights reserved.



Figure 31. PRISMA flow diagram for HRQoL studies
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Source: Bayer submission, Figure 24, p.173

After a full text review, only one relevant study was found, the GRID study, shown in Table
28.
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Table 28. Summary list of published HRQOL studies

Study Country Population

Intervention
size

Sample Elicitation

method

Health
states

Utility
sScore

GRID

Poole
et al.
(2015)
(40)

58
years
(SD
13.1)

Male: 64.3%

Mean age
(years): 58

Metastatic

Unresectable,
associated
with disease
progression
with imatinib
and sunitinib
(100%)

Regorafenib 185

EQ-5D
index
score

Mean at
baseline
(day 1 of
cycle 1)
from the
combined
data set

0.769

Mean at First
progression-
free state
(Progression-
free state
represented
by baseline
observation,
QoL
observations
made on day
1lofcyclel
before
commencing
blinded
treatment)

0.767

Mean at First
post-
progression

State (The
first post
progression
health state
suggesting
significantly
impaired
health-related
quality of life
after
confirmed
disease
progression
showed a
decrease of -
0.120)

0.647

Source:

Bayer submission, Table 43, p.174
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5.3.8 Resources and costs

5.3.8.1 Drug acquisition costs

Drug acquisition costs make up the vast majority of costs in the regorafenib arm. The drug
prices used in the economic model are based on the list price and separately, a confidential
Patient Access Scheme (PAS).

Regorafenib comes in 40mg tablets and all patients in the trial took multiples of 40 mg/day
up to 160 mg/day. The unit costs and full per cycle costs assuming the 160mg dosage are

shown below in Table 29.

Table 29. Drug costs

Drug Unit cost Drug cost per Source
28-day cycle

Regorafenib 160mg per £44.57/40mg £3,744.00 Bayer UK

day (without PAS) tablet

Regorafenib 160mg per £l 40mg £l Bayer UK

day (with PAS) tablet

5.3.8.2 Treatment duration

Bayer’'s method of modelling treatment duration of regorafenib changed substantially from

the time of their original report submission to the time of our report submission.

Regorafenib treatment in the regorafenib arm of GRID was continued after disease
progression. However, originally, Bayer modelled regorafenib treatment only up to
progression, as they claimed this would be as in clinical practice in England & Wales, citing
surveys of physicians. Originally, Bayer also assumed a dose intensity of 84.1% during this

period.

As reported above, Bayer originally used OS corresponding to the 2015 cut off. In response
to our question for clarification, they then provided OS data corresponding to the 2017 cut
off. We then asked whether they also had updated treatment duration corresponding to the
2017 cut off. In response, they completely changed their method of modelling treatment
duration. In particular, they now model treatment with regorafenib for the entire duration as

experienced in GRID RCT, see Figure 32 below.
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Figure 32. Time on regorafenib treatment in GRID RCT

We agree with this, their updated method of modelling treatment duration.

Bayer have also supplied different data for dose intensity of regorafenib (Figure 33). This is
appropriate, because they now consider treatment with regorafenib over a different period,
including post-progression. As explained above, previously, they assumed a dose intensity
of 84%. By our calculations, the average dose, weighted for treatment duration is now
126.5mg, which gives a mean dose intensity of 79%. This dose intensity is implicit in

Bayer’'s estimation of total cost of acquisition of regorafenib, and this is appropriate.

Notice that Bayer’s updated method of modelling treatment duration acts to increase the
ICER for regorafenib.
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Figure 33. Average dose over time in GRID RCT
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5.3.8.3 Health resources use and cost

Resource use information was gathered from a 2013 physician resource survey of 15 GIST
medical oncologists with recent experience in managing GIST patients. Results were then
updated and validated by two consultant oncologists in 2016 specialised in the management
of metastatic or unresectable GIST. The physicians also showed that only 25.3% of patients
receive TKIls post-progression, which informs Bayer’s choice of only considering treatment

costs during active progression.

The survey determined that the main tests for the patient population are CT scans, MRI
scans, full blood counts and liver function tests. Table 30 below shows the proportion of
patients taking each test prior to treatment. Fewer patients on BSC undergo tests compared
to TKiIs like regorafenib. The tests are continually performed, but CT and MRI scans are less
common following disease progression, as shown in Table 31 and Table 32. Our clinical
expert considers all estimates in Table 30, Table 31 and Table 32 reasonable, except that in
the UK he estimates no MRI scans post-progression, and during PFS only for patients on a
TKI, not BSC. Changing these values to those of our clinician increases the ICERSs only

marginally. Therefore, henceforth, we do not pursue this matter.
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Table 30. Resource use prior to treatment

Test Proportion of 3 line patients ~ Proportion of 3 line patients
receiving test prior to receiving test prior to BSC,
treatment with a TKI, Mean Mean (SE)
(SE)
CT scan 0.85 (0.079) 0.24 (0.070)
MRI scan 0.12 (0.031) 0.01 (0.005)
Full blood count 0.92 (0.065) 0.56 (0.100)
Liver function test 0.92 (0.062) 0.49 (0.111)

Source: Bayer submission, Table 46, p.180

Table 31. Regular tests given to progression-free patients

Test Patients on a TKI Patients on BSC
Percentage of Average Percentage of Average
physicians frequency physicians frequency
responding (weeks responding (weeks between
that patients between tests), that patients tests), Mean (SE)
would be given Mean (SE) would be given
the test the test
regularly regularly
CT scan 100% 12.1 (1.44) 60% 18.9 (3.26)
MRI scan 73% 19.9 (4.00) 27% 18.0 (2.58)
Full blood count 93% 6.4 (1.90) 67% 10.9 (2.36)
Liver function test 93% 6.4 (1.90) 60% 11.2 (2.61)

Source: Bayer submission, Table 47, p.180

Table 32. Regular tests given to patients in the post-progression state

Test Percentage of physicians Average frequency (weeks
responding that patients would between tests), Mean (SE)
be given the test regularly, %

CT scan 20% 14.5 (6.84)

MRI scan 7% 8.0 (-)

Full blood count 67% 8.8 (1.88)

Liver function test 60% 9.4 (2.03)

Source: Bayer submission, Table 48, p.180

All physicians consulted indicated that regular monitoring would be performed as an

outpatient, as shown in Table 33. Our clinical expert estimates slightly different frequencies:
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4 weeks between visits for patients on a TKI and 12 weeks for patients on BSC whilst in PFS
and PD. Changing these values to those of our clinician increases the ICERs only

marginally. Therefore, henceforth, we do not pursue this matter.

Table 33. Frequency of outpatient visits based on health state

Health state Percentage of physicians Average frequency
responding that patients (weeks between visits),
would be monitored on an Mean (SE)
outpatient basis
Progression-free on a TKI 100%* 6.2 (0.86)
Progression-free on BSC 100% 7.9 (0.77)
Progressed disease on BSC 100% 6.9 (0.97)
Source: Bayer submission, Table 49, p.181

Average frequencies by health state for tests and monitoring were used to calculate per

cycle (28) day probabilities.

Pain management medication is also common, and the physicians’ responses to pain
management usage are shown below in Table 34. Our clinical advisor considers these
values reasonable. The physician survey also included the use of palliative surgical
resection or palliative radiotherapy and indicated that this would not depend on whether a
patient is on a TKI. These costs are shown below in Table 35. Our clinical advisor considers
the data for radiotherapy reasonable, but consider the values for palliative surgical resection
high. Instead, he advises proportions of 0.05 whilst in PFS (regardless of treatment) and
0.02 during progressed disease. Changing these values to those of our clinician increases

the ICERs only marginally. Therefore, henceforth, we do not pursue this matter.
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Table 34. Pain management resource use by health state

Treatment Average proportion of patients treated with pain

medication by health state and medicine
Progression-free Progressed disease

Mean (SE) Mean (SE)

Co-codamol, 2 tablets QDS (each 0.18 (0.039) 0.22 (0.043)

containing 8mg codeine)

Tramadol, 100mg QDS 0.12 (0.028) 0.14 (0.036)

Paracetamol, 1g QDS 0.33(0.074) 0.38 (0.085)

Morphine sulphate, 30mg immediate 0.20 (0.057) 0.29 (0.065)

release every 4 hours

Dexamethasone, 4mg OD 0.11 (0.022) 0.19 (0.043)

Source: Bayer submission, Table 50, p.181

Table 35. Palliative care interventions by health state

Palliative intervention Average proportion of patients who receive the palliative care
intervention, Mean (SE)

Progression-free on  Progression-free on Progressed disease

a TKI BSC with no TKI
Palliative surgical 0.10 (0.024) 0.10 (0.031) Il (0.033)
resection
Palliative radiotherapy 0.20 (0.053) 0.20 (0.061) Il (0.063)
Source: Bayer submission, Table 51, p.182

Full unit costs are given in Table 36 and full input costs per cycle associated with the

intervention and the comparator in Table 37.

Table 36. Unit costs associated with health state resource use

Item Cost (£) Source Assumption

Regular tests

CT scan 40.23 NHS Reference Cost per scan (IMAG); code RD26Z -
costs 2015-16 Computerised Tomography Scan of

three areas, with contrast;

MRI scan 146.61 NHS Reference Cost per scan (weighted average of
costs 2015-16 all MRI — adult; codes: RDO1A,
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Full blood count

Liver function test

Regular monitoring visit

Outpatient visit

(regular monitoring)

Pain management

Co-codamol

Tramadol

Paracetamol

Morphine sulphate

immediate release

Dexamethasone

Palliative care

Palliative surgical

resection

Palliative
radiotherapy-

3.10

1.18

93.00

0.89

2.87

2.19

5.31

42.85

3,943.21

160.59

NHS Reference
costs 2015-16

NHS Reference
costs 2015-16

2016/17 National
Tariff; OP

MIMS, January
2017

MIMS, January
2017

MIMS, January
2017

MIMS, January
2017

MIMS, January
2017

NHS Reference
costs 2015-16

NHS Reference
costs 2015-16

RDO2A,
RD03Z,RD04Z,RD05Z,RD06Z,RD0O7
2)

Cost per test (DAPS); code DAPSO05 -

Haematology

Cost per test (DAPS); code DAPS04 -

Clinical Biochemistry

Cost of outpatient attendance
Attendances - code 370 WF01A
Follow Up Attendance - Single

Professional

Cost per 30-tab pack (non-
proprietary), 8mg codeine phosphate
per tab

Cost per 100-cap pack, 50mg per cap

(non-proprietary)

Cost per 100-tab pack, 500mg per

tab (non-proprietary)

Cost per 56-tab pack, 10mg per tab

(Sevredol®)

Cost per 50-tab pack, 2mg per tab

(non-proprietary)

Single intervention for malignant Gl
Tract disorder (weighted average;
code: FZ92D, FZ92E, FZ92F)

Cost per medical specialist palliative
care attendance (weighted average
adult; code: SDO1A, SD02A, SDO3A,
SDO04A)

Source:

Bayer submission, Table 52, p.182
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Table 37. Input costs per cycle in the economic model

Item Regorafenib Reference in BSC Reference in
mean (CI) submission mean (ClI) submission
Drug costs$ £3,271.09 Section5.5.1 - -
(£2,616.87;
£3,925.30)
Management costs
One-time costs for £55.72 Section 5.5.1 - -
regorafenib
(£44.58;
£66.86)
One-time costs post- £l Section5.5.1 s | Section 5.5.1
progression
I - I I
Regorafenib + BSC £124.21 Section 5.5.1 - -
while progression-free
(£99.37;
£149.05)
BSC while progression- - - £80.07 Section 5.5.1
free
(£64.05;
£96.08)
BSC post-progression £88.98 Section 5.5.1 £88.98 Section 5.5.1
(E71.18; (E71.18;
£106.78) £106.78)
End of life costs £8,736.53 Section 5.5.8 £8,736.53 Section 5.5.8
(£8,052.12; (£8,052.12;
£9,422.00) £9,422.00)
Additional one-time - - £13.82 Section 5.5.1
costs for BSC
(E11.05;
£16.58)
Adverse Events Costs
Hand foot skin reaction £0.00 Section 5.5.7 £0.00 Section 5.5.7
Diarrhoea £7.02 Section 5.5.7 £7.02 Section 5.5.7

(£5.62; £8.43)

(£5.62; £8.43)
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Hypertension £11.86 Section 5.5.7 £11.86 Section 5.5.7
(£9.48; £14.23) (£9.48; £14.23)

Source: Bayer submission, Table 53, p.185

5.3.8.4 Health state costs and resource use

Health state costs comprise one-time costs and per cycle costs, summarised in Table 38.
The one-time costs consist of test costs prior to starting treatment, palliative surgical
resection, and palliative radiotherapy. Palliative measures are only applied in the progressed
disease state since resource use is zero for PFS regardless of treatment arm. One-off costs
were estimated by unit cost of each test weighted by the proportion of patients undergoing
each test/palliative measure, and then summed to get an expected one-off cost. Bayer made
a minor error in modelling in their estimation of the number of new progressions in each
cycle to which to apply the one-time costs. However, given that this error has a negligible

effect on the ICERs per QALY, we pursue this no further.

Per-cycle costs consist of regular outpatient monitoring visits, regular tests and medication
for pain management. Unit costs were weighted by the probabilities per cycle (see section
5.3.8.2). Standard errors are calculated assuming independence of variables — although this
is unlikely, Bayer argue this results in larger standard errors and is a more conservative

approach.
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Table 38. Health state costs per cycle and one-off costs in the model

Cost component Progression- Progression- Progressed
free state on a free state on disease (£),
TKI (£), Mean BSC with no TKI Mean (SE)
(SE) (£), Mean (SE)
One-time Tests 55.72 (5.53) 13.82 (2.93) N/A
costs o ) _ )
Palliative resection Not included Not included I (129.38)
Palliative radiotherapy Not included Not included Bl (10.11)
Total one-time costs 55.72 (5.53) 13.82 (2.93) B (1290.77)
Regular Regular tests 45.45 (5.46) 14.81 (4.08) 8.35 (36.00)
per cycle .
. Regular outpatient 60.49 (9.16) 46.91 (4.73) 53.68 (8.15)
costs
monitoring visits
Pain management 18.27 (2.97) 18.35 (2.97) 26.95 (3.77)
Total per cycle costs 124.21 (11.07) 80.07 (6.92) 88.98 (37.11)
Source: Bayer submission, Table 54, p.186

5.3.8.5 Adverse event costs and end-of-life criteria costs

Grade 3 and 4 adverse events were considered only if they were reported in at least 3% of
patients and were: hand-foot skin reaction (HFRS), diarrhoea and hypertension. Bayer UK

provides a free HFSR treatment kit and hence associate this AE with zero cost in the model.

Diarrhoea is treated with the drug loperamide. Hypertension is associated with an ACE
inhibitor, and Bayer use the most common one according to their physician study, rampiril
10mg. Hypertension is also associated with 2 annual GP visits and two annual district nurse
appointments. Treatments costs for both AEs and incidence rates are summarised in Table

39 to Table 42. We consider these values reasonable.

Table 39. AE incidence rates per cycle in the model
Adverse Event (Grade 3-4)

Estimated incidence rate per cycle (%)

Placebo Regorafenib
Hypertension 1.35 5.16
Hand-foot skin reaction 0 4.25
Diarrhoea 0 1.07

Source: Bayer submission, Table 35, p. 162
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Table 40. Diarrhoea drug treatment costs

Drug Loperamide
Cost per pack £2.15
No. tabs per pack 30.00
mg per tab 2.00
Cost per mg £0.04
Average daily dose (mg) 7.00
Average weekly dose (mg) 49.00
Cost per cycle £7.02
Source: Bayer submission, Table 55, p.187
Table 41. Hypertension drug treatment costs
Drug Ramipril
Cost per pack* £1.24
No. tabs per pack 28.00
mg per tab 10.00
Cost per mg £0.004
Average daily dose (mg) 10.00
Average weekly dose (mg) 70.00
Cost per cycle £1.24
Source: Bayer submission, Table 56, p.188
Table 42. Hypertension management costs
GP visit £44 PSSRU Unit costs of Health &
Social Care 2015, pg. 177 -
Table 10.8b (62)
District nurse visit £25 PSSRU Unit costs of Health &

Social Care 2015, pg. 175 -
Table 10.7 (62)

Source: Bayer submission, Table 57, p.188
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End of life costs were taken from the study conducted by Abel et al 24, a UK hospice-based
study. Costs were inflated to 2015/2016 level. The final EoL cost used is £8,736. Finally,

Table 43 gives a complete summary of per-cycle variable costs and non-cost parameters.

Table 43. Summary of variables applied in the economic model (per cycle)

Variable Value Measurement of Reference to section in
uncertainty and submission
distribution: CI

(distribution)
Regorafenib cost 5 V=2 Table 45
One-time costs for £56 (z05-.57) Table 54

regorafenib

Regorafenib + BSC £124+ (E99-£149) Table 54
while progression-

free

BSC while £80 ‘£642596) Table 54

progression-free

BSC pos/- £39 (E71-£107) Table 54

progression

End of life costs £8,736 (£8,052-£9,422) Table 58
Diarrhoea costs £7 (E6-£8) Table 55
Hypertension costs £12 (£9-£14) Table 56
Progression-free 0.767 (0.718-0.816) Table 36
state utility
Post-progression 0.647 (0.571-0.723) Table 36
state utility
Discount rate 3.5% (0-6%) Table 29
(costs)
Discount rate 3.5% (0-6%) Table 29
(benefits)

Source: Bayer submission, Table 60, p.190
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5.3.9 Cost-effectiveness results

Bayer's base case ICERs of regorafenib plus BSC compared to BSC alone are £l QALY
and £37,941/QALY without and with the PAS respectively. Table 44 and Table 45 below

illustrate the base case results. Bayer present their base case as using the 2017 data cut off.

Table 44. Base case CE results. 2017 cut-off (no PAS)

Technologies Total Total LYG  Total Increment  Increment  Increment  ICER (£) ICER (£)
costs (£) QALYs al costs alLYG al QALYs  versus increment
(£) baseline al
(LYs) (QALYs)
Placebo + 10,395 1.154 0.761
BSC

Regorafenib [ 2.546 1.733

[ ] 1.393 0.971 [ ] [

ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years

Source: Bayer response to clarification, Table 36, p. 47

Table 45. Base case CE results. 2017 cut-off (PAS)

Technologies Total Total LYG  Total Increment  Increment  Increment ICER (£) ICER (£)
costs (£) QALYs al costs alLYG al QALYs  versus increment
(£) baseline al
(LYs) (QALYs)

Placebo + 10,395 1.154 0.761
BSC

Regorafeni 47,249 2.546 1.733
b

36,854 1.393 0.971 26,465 37,941

ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life years

Source: Bayer response to clarification, Table 37, p. 47

Bayer argue that their model accurately reflects the trial data (Table 46).
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Table 46. Summary of model results versus clinical data (2015 cut-off)

Outcome Time Placebo + BSC Regorafenib + BSC
horizon
Clinical trial Model result Clinical trial Model result
result result

Overall survival 1 year 0.38 0.42 0.65 0.66
2 years 0.19 0.20 0.35 0.39
3 years 0.15 0.12 0.26 0.26
Progression- 168 days n/a n/a 0.43 0.44

free survival

5.3.9.1 Disaggregated base case cost-effectiveness results

Bayer provide disaggregated results for QALYs and predicted resource use (without and
with the PAS) for the 2015 data cut-off, but not the 2017 cut-off. Given that the focus of our
attention is now the 2017 data, we have recreated the disaggregated results from the Bayer

model using the updated 2017 data, which are shown below.

Table 47. Summary of Bayer base case QALYs by health state, 2017 cut-off

Health state QALY QALY Increment Absolute % absolute
Regorafenib  Placebo increment increment

Progression- 0.566 0.095 0.471 0.471 40%

free

Post 1.433 0.727 0.706 0.706 60%

Progression

Total 1.999 0.822 1.177 Total absolute 100%
increment

QALY, quality-adjusted life year

*QALYs are undiscounted in line with the Bayer submission for 2015 results.
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Table 48. Breakdown of Bayer base case costs, 2017 cut-off

Component Regorafenib + Placebo + Incremental
BSC BSC

List price Drug costs - s | £0 5|
progression-free
Drug costs - post- £] £0 £]
progression
Additional one-time s | £472 £}
cost post-
progression
Adverse event s | £3 s |
costs
Monitoring costs s | £1,418 s |
End-of-life costs s | £8,503 |
Total cost 5| £10,395 s |

PAS price  Drug costs - | £0 |
progression-free
Drug costs - post- £] £0 £]
progression
Additional one-time s | £472 £}
cost post-
progression
Adverse event s | £3 s |
costs
Monitoring costs s | £1,418 s |
End-of-life costs s | £8,503 ¥y |
Total cost £47,249 £10,395 £36,854
breakdown

Source: Bayer response to clarification, Table 38, p.49
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5.3.10 Sensitivity analyses
Bayer carried out both one-way sensitivity analyses (OWSA) and probabilistic sensitivity
analyses to explore the effect of parameter uncertainty. Scenario analyses were also

performed to explore the effects of assumptions in the model.

5.3.10.1 Probabilistic sensitivity analyses

Probabilistic sensitivity analysis (PSA) is a method of allowing all model parameters which
are uncertain to vary simultaneously (for example, the exact HSUV for each state may be
uncertain, but the list price of the drug is set by the company and is.certain). Uncertain
parameters were given suitable parametric distributions and rapeatedly sampled 3,000 times
and the ICERs recorded for each simulation. The probabilicy e#AFS37and diarrhoea were
not varied in the PSA as there were 0 events in the"=RID “tulmaking standard errors
difficult to estimate. These probabilities were \xarzined\in‘the OWSA, but were found to
have negligible effects on the ICERs pe: OALY . T2%ie 49 shows the average of the
simulated ICERs per QALY.

The base case PSA ICEFR. ware EA\NIIVQALY without®AS/and £38,494 with PAS. Results
from the Monte Cari sinrulavass were also plottea 'n tie (Incremental cost QALY) space
shown in Fig@re 341and, Figure 35 without anc it FAS. The proportion of simulations
which fll belowithafwillingness-to-pay thrEshold (dotted line) gives the probability of the
treatment,heifig cost-effectiver Al adnresiiold of £50,000, regorafenib had a % chance to

be cost-effective without thie PAY, and an 82% chance with the PAS.
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Table 49. Average PSA ICER results. 2017 cut-off (with and without PAS)

Regorafenib + BSC Placebo + BSC Increment ICER
al (E/QALY)
LYs QALYs Costs LYs QALYs Costs LYs QALYs Costs
List 2.560 1.741 s | 1.178 0.776 £11,016 1.382 0.965 s | s |
Price
PAS 2.533 1.745 £48,152 1.183 0.780 £11,021 1.380 0.965 £37,130 £38,494
price
Source: Bayer response to clarification, Table 39, p.47
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Figure 34. PSA simulation results (no PAS)

Source: Bayer response to clarification, Figure 12, p. 52

Figure 35. PSA simulation results (with PAS)
Incremental cost vs incremental QALYs for regorafenib vs placebo

£60,000
£50,000
£40,000

£30,000 =

Incrmental Cost

£20,000
£10,000

£0
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8

Incremental QALYs
Source: Bayer response to clarification, Figure 14, p. 51

Cost-effectiveness acceptability curves (CEACSs) show the probability of the treatment being
cost-effective whilst varying the willingness to pay. CEACs without and with the PAS are

shown below in Figure 36 and Figure 37.

Page 119 of 142

Copyright 2017 Queen's Printer and Controller of HMSO. All rights reserved.



Figure 36. Bayer base case CEAC (no PAS)

Source: Bayer addendum, Figure 13, p. 51

Figure 37. Bayer base case CEAC (with PAS)
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Source: Bayer addendum, Figure 15, p. 52

5.3.10.2 Deterministic sensitivity analyses

The deterministic analyses carried out by Bayer are one-way sensitivity analyses. The input
variables and their ranges are displayed below in Table 50, and the tornado diagrams for the
top 15 drivers of the ICERs per QALY without and with the PAS are shown in Figure 38 and
Figure 39. These variations resulted in ICERs per QALY varying between £jjl}-IH at
list price and £30,660-£45,222 with the PAS. See Tables 75 and 76 of Bayer’s report for a

full list of effects.
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Table 50. Parameters varied in one-way sensitivity analyses

Variable

Discount rate costs
Discount rate utilities

Additional one-time costs regorafenib

Regorafenib + BSC management costs

while progression-free

BSC management costs while

progression-free

BSC management costs post-

progression
End of life costs

Diarrhoea cost

Hypertension cost

HFSR probability on regorafenib
Diarrhoea probability on regorafenib
Hypertension probability on regorafenib
Hypertension probability on placebo

Utility of progression-free health state -

Regorafenib

Utility of progression-free health state -

Placebo

Utility of progressed health state

Input values used in OWSA

Lower input

0.00
0.00

£44.58

£99.37

£64.05

£71.18

£8,052.12

£5.62

£9.48

0.13
0.01
0.16
0.00

0.72

0.72

0.57

Upper input

0.06

0.06

£66.86

£149.05

£96.08

£106.78

£9,422

£8.43

£14.23

0.26

0.09

0.31

0.06

0.82

0.82

0.72

Source

Assumption
Assumption

+ 20% base case

value

+ 20% base case

value

+ 20% base case

value

+ 20% base case

value
Abel et al (63)

+ 20% base case

value

+ 20% base case

value

Base case + 2 SE
Base case + 2 SE
Base case + 2 SE
Base case + 2 SE

Base case + 2 SE

Base case + 2 SE

Base case + 2 SE

Source:

Bayer submission, Table 74, p. 208

Page 121 of 142

Copyright 2017 Queen's Printer and Controller of HMSO. All rights reserved.



Figure 38. Tornado diagram of top 15 model drivers, 2017 cut-off (no PAS)

Source: Bayer response to clarification, Figure 16, p. 57

Figure 39. Tornado diagram of top 15 model drivers, 2017 cut-off (with PAS)
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Source: Bayer response to clarification, Figure 17, p. 57

5.3.10.3 Scenario analyses

Scenario analyses are designed to explore uncertainty around the structural assumptions of

the model (see Table 18 in section 5.3.2 for a list of Bayer's assumptions). All scenario
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analyses are reported here using the 2017 data cut-off. Bayer discuss 6 scenario analyses in

their submission:
e OS extrapolation using Weibull and Gompertz curves;

e Using RPSFT crossover adjustment instead of IPE with loglogistic, Weibull and

Gompertz curves;

e Changing resource use from the physician survey in line with clinical consultants’

opinions;
e Costing for regorafenib post-progression in the regorafenib + BSC arm;
e Using repeated measures EQ-5D utility estimates over paired-samples;
o Using EORTC from GRID to derive utility estimates.

Bayer examined the effect of using Weibull and Gompertz parametric functions for OS data
(for both placebo and regorafenib), although they argue that the statistical fit is worse than
their base case (loglogistic). The Weibull curve caused both QALYs and costs to decrease,
and the ICERs increased substantially: £jJJJJl/£45,498 per QALY without and with PAS

respectively.

The Gompertz model decreased both QALYs and incremental costs, and an increased
ICERs of £jJJl/£47,068 per QALY without and with the PAS respectively. Bayer also
investigated the effect of using log-normal and exponential models, but argue that the effect
was negligible and did not report results. We agree that the ICERs change only marginally
when assuming log-normal distributions. However, using exponential distributions, we find
that the ICERs increase substantially, to £l and £44,827 per QALY without and with the
PAS respectively.

Bayer explore the effect of using the RPSFT method of crossover correction along with the
loglogistic, Weibull and Gompertz parametric models for OS. The loglogistic case is still

favoured using their AIC criterion. The resulting ICERs were:

e Loglogistic (no PAS/PAS): E-/£39,493 per QALY. These values are slightly
higher than Bayer’s base case, which use the IPE adjustment method: £jjjjili}/
£37,941per QALY).

o Weibull(no PAS/PAS): £jjll/£46,996 per QALY
« Gompertz (no PAS/PAS): £jl/£48,360 per QALY.

Bayer examine the effect of updating their resource use data from their physician survey in

2013 with suggestions from their clinical experts. The suggestions were:
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¢ All patients should receive either a CT or a MRI scan prior to starting treatment.

e For progression-free patients on a TKI (i.e. regorafenib) a CT scan would be admitted

about every 12 weeks.

¢ A lower frequency of outpatient visits (progression-free TKI patients from 6.2 weeks

to 12 weeks, for BSC progression-free patients from 6.9 to 8-12 weeks).

¢ Reducing the proportion of progressed patients receiving either palliative resection or

radiotherapy by 5%.

These changes resulted in the ICERs decreasing only very slightly: from £jJjilj/ £37,941 to
£l£37,806 per QALY without and with the PAS respectively.

Bayer examine the use of utilities from repeated measures comparison (see Section 5.3.7,
p95). Bayer maintain that this method is likely to be less reliable than paired-samples due to
a heterogeneous progressed patient population. The ICERs decreased only very slightly,
from £l £37,941 to £J/£36,765 per QALY without and with the PAS respectively.

Bayer also examine the use of the lower utility estimates from the GRID RCT for regorafenib
in the PFS state to possibly account for disutility from AEs (see Section 5.3.7, p95). The
resulting ICERs decrease only very slightly, to £jJJl/£37,514 per QALY without and with
the PAS respectively.

Finally, Bayer use utility values from the EORTC GRID data, using both repeated measures

and paired-samples comparisons. The resulting ICERs were:
e Repeated measures (no PAS/PAS): £-/£34,281per QALY.
e Paired-samples (no PAS/PAS): £jJl/£33.964per QALY.

We agree with Bayer that these values are less relevant than those that underpin their base

case, as the EQ-5D is the preferred instrument to measure health-related quality of life.

A summary of ICERs from the scenario analyses is presented below in Table 51.
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Table 51. Summary of Bayer scenario analysis ICERs

Scenario analysis ICER (list price) ICER (PAS)
Bayer base case e £37,941
Weibull OS curve e £45,498
Gompertz OS curve e £47,068
RPSFT (loglogistic) e £39,493
RPSFT (Weibull) [ ] £46,996
RPSFT (Gompertz) [ £48,360
Resource use [ £37,806
EQ-5D Repeated measures [ £36,765
utility values

EQ-5D repeated measures e £37,514
utility values by treatment arm

(pre-progression)

EORTC utility values (repeated e £34,281
measures)

EORTC utility values (paired- [ ] £33,964

samples)

Bayer also initially submitted data from the 2015 cut-off. They do not present this as a
scenario analysis in their updated report, but we consider it appropriate to present the cost-
effectiveness results if only these data were available as a scenario analysis. Table 51 and
Table 52 show the ICER per QALY without and with the PAS respectively. The ICERS per
QALY were £jJJJil£34,476 without and with the PAS respectively. This was also based on a
different drug acquisition cost methodology; assuming that regorafenib was taken solely in

PFS, which is superseded by their 2017 base case method of directly using the GRID data.
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Table 52. Base case CE results. 2015 cut-off (no PAS)

Technologies Total Total LYG  Total Increment  Increment  Increment ICER (£) ICER (£)
costs (£) QALYs al costs alLYG al QALYs  versus increment
(£) baseline al
(LYs) (QALYSs)

Placebo + 10,671 1.474 0.969
BSC

Regorafeni B 5 1.717
b

[ ] 1.047 0.748 [ ] [

ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years

Source: Bayer submission, Table 62, p. 193

Table 53. Base case CE results 2015 cut-off (with PAS)

Technologies Total Total LYG  Total Increment  Increment Increment ICER (£) ICER (£)
costs (£) QALYs al costs alLYG al QALYs  versus increment
(£) baseline al
(LYs) (QALYSs)

Placebo + 10,671 1.474 0.969
BSC

Regorafeni 36,457 2.521 1.717
b

25,786 1.047 0.748 24,623 34,476

ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years

Source: Bayer submission, Table 63, p. 193

5.3.11 Model validation and face validity check

Bayer described their validation checks as follows: (source: Bayer submission, p.233):

In the course of model development an independent health economic expert, familiar with
oncology modelling was consulted. The health economic expert agreed that the modelling
approach including the crossover adjustment methods was reasonable and proposed no

major changes.

A check of validity was performed by the model developers using a quality control process,
and a model audit which was performed by an experienced health economist external to the
team who built the model. This involved calculation spot checks, cross checks against

source data and extreme value scenarios to check if the model behaved logically.

We consider these checks appropriate.

Bayer describe their clinical validation as follows: (source: Bayer submission, p.233)
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The two clinical experts were asked to validate the model inputs and model assumptions.
The key points raised by the clinical experts were explored in the scenario analysis. The key

points raised were:

- Gompertz and Weibull functions should be explored to reflect alternative long term OS

predictions (explored in scenario analyses).

- Some of the resource use assumptions taken from the physician survey conducted in 2013
do not reflect current/best practice. More plausible resource use assumptions should be

explored (explored in scenario analyses).

- For patients who progress from BSC to regorafenib the common treatment effect is
clinically plausible given the quick progression of patients on the BSC arm (median PFS =
0.9 months).
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6 Impacton the ICER of additional clinical and economic
analyses undertaken by the ERG

In this section we derive the PenTAG base case (Table 54 below). The impacts of the
individual components of our base case on cost-effectiveness are shown, as well as
selected combinations of components and finally the base case, which is composed of all

relevant components applied simultaneously.
Total uncertainty in the cost-effectiveness of regorafenib versus BSC is high due to:

e Substantial uncertainty in the adjustment for widespread treatment switching on diseases

progression, from BSC to regorafenib.

e Important uncertainty in the extrapolation of OS.
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Table 54. Derivation of PenTAG base case ICERs Regorafenib vs. BSC (£ per QALY)

Bayer base case

Regorafenib price
PAS List

£38,000

PenTAG assumption

Bayer
assumption

1 | OSfrom 2015 data-cut

OS from 2017 data-cut

Include general mortality from UK

population

Do not including general mortality from UK

population

3 | OS average of Log-logistic / Weibull

OS average Log-logistic

4 | Utilities decrease with age

Utilities independent of age

(Section 5.3.6.2, p79)

(Section 5.3.6.3, p87)

(Section 5.3.6.3, p87)

(Section 5.3.7, p95)

£49,000

£41,000

£41,000

£39,000

£43,000

1+2
1+3
2+3
1+2+3
ICER
1+42+3+4 PenTAG base case Uncertainty

High, mostly due to switching

adjustment, but also

extrapolation.

Key: ICER = incremental cost-effectiveness ratio; OS = overall survival; PAS = patient access scheme; PFS= progression-free survival; QALYs = quality-adjusted life year(s);

Dark shading indicates ICER > £50,000 per QALY.
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6.1 Key sensitivity analyses applied to PenTAG and Bayer base case

Here, we present key scenario analyses applied separately to the PenTAG and Bayer base
cases. These scenarios were chosen either because they demonstrate key messages, e.g.
the impact of adjustment for treatment switching (ITT analysis), or because they represent

plausible alternatives (all other analyses).
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Table 55. ICERs (E/QALY) for Regorafenib vs. BSC given important scenario analyses applied to Bayer base case

PAS List
£38,000

Bayer base case

ITT analysis (Section 5.3.6.2, p79)
Model costs and QALYs only up to progression (Section 5.3.6.2, p79)
OS from 2017 data cut (Section 5.3.6.2, p79) unchanged
RPSFTM method (IPE method Bayer base case) (Section 5.3.6.2, p79) £39,000
Weibull distribution for OS (log-logistic base case) (Section 5.3.6.3, p87) £45,000
Gompertz distribution for OS (log-logistic base case) (Section 5.3.6.3, p87) £47,000

Key; PAS = patient access scheme; QALY, quality-adjusted life year
Dark shading indicates ICER > £50,000 per QALY.
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Table 56. ICERs (E/QALY) for Regorafenib vs. BSC given important scenario analyses applied to PenTAG base case

PAS List

PenTAG base case

ITT analysis (Section 5.3.6.2, p79)
Model costs and QALYs only up to progression (Section 5.3.6.2, p79)
0OS from 2017 data cut (Section 5.3.6.2, p79) £44,000
RPSFTM method (IPE method Bayer base case) (Section 5.3.6.2, p79)
Weibull distribution for OS (log-logistic base case) (Section 5.3.6.3, p87)
Gompertz distribution for OS (log-logistic base case) (Section 5.3.6.3, p87)

Key; PAS = patient access scheme; QALY, quality-adjusted life year
Dark shading indicates ICER > £50,000 per QALY.
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7 End of life

Bayer argues that their evidence supports inclusion into NICE'’s End of Life category; that the
life expectancy for the patient population is under 24 months with the comparator and that
there is sufficient evidence that regorafenib adds at least 3 months additional survival. They
cite results from both their economic model and the GRID study. Bayer’'s model predicts a
median OS for patients treated with BSC of about 7.5 months using the 2017 data cut,
regardless of whether the crossover correction method is IPE or RPSFT. Using the 2015
data cut, median OS on BSC is between 11.1-11.9 months, depending on whether the
crossover correction method is IPE or RPSFT respectively. Bayer also cite the crossover
corrected median OS improvement from GRID for regorafenib to be at least 5.5 months,

depending on whether IPE or RPSFT methods are used.

Under Bayer’s base case, the mean OS for BSC, adjusted for treatment switching, is 1.25
years, substantially below the threshold of 2 years to quality for End of Life. Under our base

case, mean OS on BSC is 1.37 years, again, clearly meeting the criterion.

Under Bayer’s base case, the mean gain in OS for regorafenib over BSC, adjusted for
treatment switching, is 20.5 months, substantially greater than the threshold of 3 months to
quality for End of Life. Under our base case, mean OS benefit is 12.5 months, again, clearly

meeting the criterion.
Considering all this, we agree with Bayer that regorafenib meets the End of Life criteria.

Based on the ITT data, i.e. without adjustment for treatment switching, Bayer estimate a
mean survival benefit of regorafenib over BSC of just 1.4 months, clearly less than the 3
month threshold. So under the ITT analysis, regorafenib would not meet the End of Life

criteria.
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Appendix 1. Baseline characteristic of trial participants

Table 57. Characteristics of participants in the studies across treatment groups (GRID
study, ITT)

Regorafenib + BSC Placebo + BSC

Characteristic

(n=133) (n=66)

Median Age 60 (51-67) 61 (48-66)
Age group n (%)

<65 years 90 (67.7) 46 (69.7)

265 years 43 (32.3) 20 (30.3)
Sex

Men 85 (64%) 42 (64%)

Women 48 (36%) 24 (36%)
Ethnic Group

White 90 (68%) 45 (68%)

Black or African American 0 1 (2%)

Asian 34 (26%) 16 (24%)

Not reported or missing 9 (7%) 4 (6%)

Geographic Region

Asia

32 (24.1%)

15 (22.7%)

Rest of world

101 (75.9%)

51 (77.3%)

Geographic Region

North America

22 (16.5%)

14 (21.2%)

USA

15 (11.3%)

11 (16.7%)

Canada

7 (5,3%)

3 (4.5%)

Non-North America

111 (83.5%)

52 (78.8%)

ECOG performance status

0

73 (55%)

37 (56%)

1

60 (45%)

29 (44%)

Time since initial diagnosis to randomisation

Mean (range), weeks

296.4 (32.3-774)

Median, weeks

256.0

272.2

Time since recent progression / relapse

to randomisation

Mean (range), weeks

13.29 (0.7-145)

Median, weeks

6.34

4.27

Extent of disease at baseline

Metastatic

90 (67.7%)

38 (57.6%)

Unresectable 5 (3.8%) 10 (15.2%)
Metastatic and unresectable 35 (26.3%) 14 (21.2%)
Missing 3 (2.3%) 4 (6.1%)
Histology
Missing 5 (3.8%) 4 (6.1%)
Spindle cells 66 (49.6%) 30 (45.5%)
Epithelioid 12 (9.0%) 4 (6.1%)
Mixed 18 (13.5%) 10 (15.2%)
Unknown 32 (24.1%) 18 (27.3%)
Number of tumour sites
1 16 (12.0%) 9 (13.6%)
2 31 (23.3%) 20 (30.3%)
3 39 (29.3%) 13 (19.7%)
4 21 (15.8%) 9 (13.6%)
=5 26 (19,5%) 15 (22.7%)

Previous systemic anti-cancer therapy

2 lines 74 (56%) 39 (59%)

>2 lines 59 (44%) 27 (41%)
Duration of previous imatinib therapy

< 6 months | 18 (14%) | 4 (6%)
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310.6 (47.0-657)

16.7 (0.4-421)




Characteristic Regorafenib + BSC Placebo + BSC
(n=133) (n=66)
6—18 months 26 (20%) 7 (11%)
> 18 months 89 (67%) 55 (83%)

Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing
submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra:
Pharmaceutical Benefits Advisory Committee

Source: Bayer submission, section 4.5, Table 20, p86.
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Appendix 2. Adverse events

Table 58. TEAEs (all grade) occurring in 210% regorafenib patients during GRID study
(NCI CTCAE; SAF)

Double-blind treatment

(data cut-off 26 January 2012) Data cut-off 08 June 2015

Regorafenib- Subgroup
Regorafenib Placebo treated at any treated with
+BSC +BSC time during regorafenib for
study >1 year
N=132 N=66 N=190 N=75

n (%) n (%) n (%)

Any TEAE

Blood and Lymphatics
Anaemia

Cardiac

Ear and Labyrinth
Endocrine
Hypothyroidism
Gastrointestinal
Abdominal pain
Constipation

Diarrhoea

Dyspepsia

Mucositis oral

Nausea

Vomiting

General and
Administrative Site
Conditions

Fatigue

Fever

Oedema limb

Pain

Hepatobiliary disorders
Infection and Infestations
Bronchial infection

Rash pustular

Upper respiratory infection
Injury, poisoning and
procedural complications
Investigations

1 —
110 o —

Alanine aminotransferase
increased (ALT)

Aspartate aminotransferase
increased (AST)

Blood bilirubin increased
Platelet count decreased
Weight Loss

Metabolism and Nutrition
Anorexia

Hyperglycaemia
Hypokalaemia
Musculoskeletal and
Connective Tissue
Arthralgia

Back pain

|-
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Double-blind treatment

(data cut-off 26 January 2012) Data cut-off 08 June 2015

Regorafenib- Subgroup
Regorafenib Placebo treated at any treated with
+BSC +BSC time during regorafenib for
study >1 year
N=132 N=66 N=190 N=75

n (%) n (%)

Myalgia

Pain in extremity

Nervous System
Dysgeusia

Headache

Paraesthesia

Psychiatric disorders
Insomnia

Renal and urinary
Proteinuria

Reproductive system and
breast disorders
Respiratory, Thoracic and
Mediastinal

Cough

Dyspnoea

Hoarseness

Voice alteration

Skin and subcutaneous
tissue

Alopecia

Palmar-Plantar
Erythrodysaesthesia
Syndrome

Pruritus

Rash maculopapular
Vascular

Hypertension

BSC=Best supportive care; TEAE=Treatment-emergent adverse event; NC| CTCAE=National Cancer Institute
Common Terminology Criteria for Adverse Events version 4.0; A patient may have experienced more than one
TEAE.

Source: Bayer submission, Section 4.12, Table 25, p122

THINT

mprp—
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Appendix 3. AICs/BICs for parametric OS extrapolation

Table 59. AICs for parametric OS extrapolation (2015 data cut off)

Parametric Regorafenib Placebo Sum AIC
Model (placebo + regorafenib)
RPSFT IPE RPSFT IPE
Exponential 390.96 196.66 195.24 587.62 586.21
Loglogistic 388.92 195.74 193.24 584.66 582.16
Weibull 391.25 198.43 196.92 589.67 588.17
Lognormal 393.24 197.25 194.77 590.49 588.01
Gompertz 392.85 198.39 196.89 591.23 589.74
Source: Bayer submission, Table 32, p.160
Table 60. AICs for parametric OS extrapolation (2017 data cut off)
Parametric Regorafenib Placebo Sum AIC
Model (placebo + regorafenib)
Un- RPSFT IPE Un- RPSFT IPE
adjuste adjuste
d d
Exponential 394.12 201.84 192.53 192.00 595.96 586.65 586.12
Loglogistic 391.08 204.83 188.99 187.78  595.92 580.08 578.86
Weibull 394.93 203.80 193.89 193.32 598.73 588.82 588.25
Lognormal 395.36 206.53 190.64  189.48 601.89 586.00 584.84
Gompertz 396.12 203.80 194.21 193.60  599.92 590.33  589.72
Source: Bayer addendum, Table 4, p. 13
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Table 61. BICs for parametric OS extrapolation (2015 data cut off)

Parametric Regorafenib Placebo Sum BIC
Model (placebo + regorafenib)

RPSFT IPE RPSFT IPE
Exponential 393.85 198.85 197.43 592.7 591.28
Loglogistic 394.7 200.12 197.62 593.97 591.47
Weibull 397.03 202.81 201.3 596.66 595.15
Lognormal 399.02 201.63 199.14 595.48 592.99
Gompertz 398.63 202.77 201.27 596.62 595.12

Source: Bayer submission, table 33, p.160
Table 62. BICs for parametric OS extrapolation (2017 data cut off)

Parametric Regorafenib Placebo Sum BIC
Model (placebo + regorafenib)

Un- RPSFT IPE Un- RPSFT IPE

adjust adjuste

ed d
Exponential 397.01 204.03 194.72 194.19 601.04 591.73 591.20
Loglogistic 396.87 209.21 193.37 192.16 606.08 590.24 589.02
Weibull 400.71 208.18 198.27 197.70 608.89 598.98 598.41
Lognormal 401.14 210.91 195.02 193.86 612.05 596.16 595.00
Gompertz 401.90 208.18 198.59 197.98 610.08 600.49 599.88
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