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Your responsibility 
The recommendations in this guidance represent the view of NICE, arrived at after careful 
consideration of the evidence available. When exercising their judgement, health 
professionals are expected to take this guidance fully into account, alongside the 
individual needs, preferences and values of their patients. The application of the 
recommendations in this guidance is at the discretion of health professionals and their 
individual patients and do not override the responsibility of healthcare professionals to 
make decisions appropriate to the circumstances of the individual patient, in consultation 
with the patient and/or their carer or guardian. 

All problems (adverse events) related to a medicine or medical device used for treatment 
or in a procedure should be reported to the Medicines and Healthcare products Regulatory 
Agency using the Yellow Card Scheme. 

Commissioners and/or providers have a responsibility to provide the funding required to 
enable the guidance to be applied when individual health professionals and their patients 
wish to use it, in accordance with the NHS Constitution. They should do so in light of their 
duties to have due regard to the need to eliminate unlawful discrimination, to advance 
equality of opportunity and to reduce health inequalities. 

Commissioners and providers have a responsibility to promote an environmentally 
sustainable health and care system and should assess and reduce the environmental 
impact of implementing NICE recommendations wherever possible. 
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1 Recommendations 
1.1 Regorafenib is recommended, within its marketing authorisation, as an 

option for metastatic colorectal cancer in adults who have had previous 
treatment (including fluoropyrimidine-based chemotherapy, anti-VEGF 
therapy and anti-EGFR therapy) or when these treatments are 
unsuitable. Regorafenib is only recommended if the company provides it 
according to the commercial arrangement. 

Why the committee made these recommendations 

The only treatment for metastatic colorectal cancer (mCRC) that has progressed after 
fluoropyrimidine-based chemotherapy, anti-vascular endothelial growth factor (anti-VEGF) 
therapy or anti-epidermal growth factor receptor (anti-EGFR) therapy, or when these are 
unsuitable, is trifluridine–tipiracil. When the cancer has progressed on trifluridine–tipiracil 
or it is not suitable, the only option is best supportive care. Regorafenib is another possible 
treatment option. 

Clinical trial results show that regorafenib increases how long people live compared with 
best supportive care. There is no clinical trial evidence directly comparing regorafenib with 
trifluridine–tipiracil. An indirect treatment comparison suggests that regorafenib and 
trifluridine–tipiracil are likely to have similar clinical effectiveness. 

The cost-effectiveness estimates are within what NICE considers an acceptable use of 
NHS resources. So, regorafenib is recommended. 
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2 Information about regorafenib 

Marketing authorisation indication 
2.1 Regorafenib (Stivarga, Bayer) is indicated for 'the treatment of adult 

patients with metastatic colorectal cancer who have been previously 
treated with, or are not considered candidates for, available therapies. 
These include fluoropyrimidine-based chemotherapy, an anti-VEGF 
therapy and an anti-EGFR therapy'. 

Dosage in the marketing authorisation 
2.2 The dosage schedule is available in the summary of product 

characteristics for regorafenib. 

Price 
2.3 The list price of regorafenib 40 mg is £3,744 per 84 tablets (excluding 

VAT; BNF online accessed November 2022). 

2.4 The company has a commercial arrangement. This makes regorafenib 
available to the NHS with a discount. The size of the discount is 
commercial in confidence. It is the company's responsibility to let 
relevant NHS organisations know details of the discount. 
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3 Committee discussion 
The evaluation committee considered evidence submitted by Bayer, a review of this 
submission by the external assessment group (EAG), and responses from stakeholders. 
See the committee papers for full details of the evidence. 

The condition 

Details of condition 

3.1 Colorectal cancer is a malignant tumour arising from the lining of the 
large intestine (colon and rectum). Metastatic colorectal cancer (mCRC) 
refers to cancer that has spread beyond the large intestine and nearby 
lymph nodes to other parts of the body, such as the lungs and liver. 

Unmet need and impact on quality of life 

3.2 The patient expert explained that mCRC can have a significant impact on 
quality of life, especially for those diagnosed at later stages, when 
survival rates are poor (fewer than 10% of those diagnosed at stage 4 
survive beyond 5 years). They noted that there are limited effective 
treatment options available, so treatments which give small 
improvements in quality of life and extensions to length of life are 
important. Both the patient and clinical experts highlighted that as with 
some current treatments, regorafenib is administered orally (by mouth), 
meaning people may be able to take the medicine at home rather than in 
a hospital. The committee agreed that people with mCRC who have had 
previous treatments, have an unmet clinical need, and would welcome 
new treatment options. 
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Clinical management 

Treatment options 

3.3 The aim of treatment for mCRC is to prolong survival and improve quality 
of life. The treatment options for mCRC include: 

• Nivolumab with ipilimumab (see NICE's technology appraisal guidance on 
nivolumab with ipilimumab for previously treated metastatic colorectal cancer 
with high microsatellite instability or mismatch repair deficiency) 

• Pembrolizumab (see NICE's technology appraisal guidance on pembrolizumab 
for untreated metastatic colorectal cancer with high microsatellite instability or 
mismatch repair deficiency) 

• Encorafenib with cetuximab (see NICE's technology appraisal guidance on 
encorafenib plus cetuximab for previously treated BRAF V600E mutation-
positive metastatic colorectal cancer) 

• Cetuximab for epidermal growth factor receptor (EGFR)-expressing, RAS wild-
type mCRC (see NICE's technology appraisal guidance on cetuximab and 
panitumumab for previously untreated metastatic colorectal cancer) 

• Panitumumab for RAS wild-type mCRC (see NICE's technology appraisal 
guidance on cetuximab and panitumumab for previously untreated metastatic 
colorectal cancer) 

• Trifluridine–tipiracil for mCRC after available therapies (see NICE's technology 
appraisal guidance on trifluridine–tipiracil for previously treated metastatic 
colorectal cancer) 
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• Other chemotherapy for mCRC listed in NICE's guideline on colorectal cancer. 

Clinical experts explained that initial treatment choice depends on the 
presence or absence of 3 molecular markers: BRAF 600, RAS wild-type, and 
microsatellite instability/mismatch repair deficiency (MSI/MMR). When these 
molecular markers are present, specific biological treatments and 
chemotherapy are usually offered as first- and second-line treatment. In the 
absence of these molecular markers, the committee understood that first-line 
treatment for mCRC is FOLFOX (folinic acid plus fluorouracil plus oxaliplatin) or 
CAPOX (capecitabine plus oxaliplatin). Second-line treatments include 
irinotecan (only after FOLFOX) or FOLFIRI (folinic acid plus fluorouracil plus 
irinotecan). Raltitrexed is an option when fluorouracil and folinic acid are 
unsuitable. Trifluridine–tipiracil is recommended by NICE as a treatment option 
for mCRC (with or without molecular markers) 'in adults who have had previous 
treatment with available therapies including fluoropyrimidine-, oxaliplatin- or 
irinotecan-based chemotherapies, anti-vascular endothelial growth factor 
(anti-VEGF) treatments and anti-epidermal growth factor receptor (anti-EGFR) 
treatments, or when these therapies are not suitable'. Clinical experts explained 
that trifluridine–tipiracil is used in clinical practice at third and subsequent lines, 
when there are no further active treatment options for people well enough to 
use active treatment. 

Comparators 

3.4 The company's proposed decision problem was narrower than 
regorafenib's marketing authorisation, proposing that the committee 
should consider regorafenib specifically as an alternative treatment 
option to trifluridine–tipiracil. The committee was aware that the 
marketing authorisation for regorafenib is very similar to that of 
trifluridine–tipiracil, that is, that it should be used after 'available 
therapies'. Clinical experts noted that trifluridine–tipiracil and regorafenib 
would be used at the same position in the treatment pathway. There 
would be shared decision making between patients and clinicians, based 
on previous response to therapies, tolerance and patient choice. The 
committee concluded that regorafenib will be used in the treatment 
pathway as an alternative treatment option to trifluridine–tipiracil. Clinical 
experts noted that the number of people who are well enough to have 
treatment reduces after each line of therapy. But they suggested that 
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around 30% of people would be well enough to have active treatment 
after trifluridine–tipiracil. Currently, the only option for these people is 
best supportive care or treatment through a clinical trial. The clinical 
experts explained that trifluridine–tipiracil and regorafenib could be used 
in sequence because they have different mechanisms of action, and that 
this had been done in several observational studies. The committee 
agreed that, in principle, it was appropriate to consider that regorafenib 
could be used in sequence. When used after trifluridine–tipiracil, 
regorafenib would be used instead of best supportive care. So, the 
committee concluded that best supportive care was also an appropriate 
comparator. 

Clinical effectiveness 

Data sources and results 

3.5 The company submitted clinical evidence from 2 randomised, double-
blind, phase 3 clinical trials (CORRECT and CONCUR). These compared 
regorafenib with placebo in adults with metastatic colorectal cancer 
whose cancer had progressed within 3 months on approved standard 
treatment. Standard treatment included: fluoropyrimidine, oxaliplatin, 
irinotecan, bevacizumab, cetuximab, and panitumumab. The primary 
completion years for CORRECT and CONCUR were 2011 and 2013, 
respectively. Overall survival was the primary outcome for both trials. 
Clinical experts explained that the trials included different populations 
and these differences could confound the results. CORRECT was a global 
study that included people from 15 countries. These people had heavier 
pre-treatment with targeted biological therapies and were more likely to 
have a KRAS mutation and an Eastern Cooperative Oncology Group 
(ECOG) score of 0. CONCUR only included people in Asia (China, Hong 
Kong, South Korea, Taiwan and Vietnam), and included more people who 
had metastatic disease for a shorter time than CORRECT. In CORRECT, 
the median overall survival was 6.4 months for people having regorafenib 
and 5 months for people having placebo (hazard ratio 0.77, 95% 
confidence interval 0.64 to 0.94). For CONCUR, 8.8 months was the 
median overall survival for people in the regorafenib arm. In the placebo 
arm this was 6.3 months (hazard ratio 0.55, 95% confidence interval 0.40 
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to 0.77). The company pooled both datasets to get an overall survival 
hazard ratio of 0.68 (95% confidence interval 0.59 to 0.79), which it used 
for its clinical-effectiveness analyses. The committee acknowledged that 
there were differences in the trial populations and agreed to consider 
both trials and their pooled results in its decision making. 

Generalisability of the regorafenib clinical trials 

3.6 The committee explored whether the differences in populations between 
regorafenib trials were likely to have an impact on the efficacy results. 
That is, if any of the differences could be effect modifiers, and if so, what 
their impact may be on the efficacy results. The clinical experts noted 
that it is difficult to fully differentiate between people with an ECOG 
status of 0 and 1, so the impact of ECOG status on the clinical trial results 
may be unclear. One of the clinical experts explained that in the UK there 
is no evidence of differences in treatment effect in people with mCRC by 
ethnicity, so they would not expect ethnicity to be an effect modifier for 
regorafenib. But using anti-VEGF treatment may influence the clinical 
effectiveness of regorafenib. Bevacizumab (an anti-VEGF) is not 
recommended by NICE for treating mCRC, but was used by everyone in 
CORRECT and by about 60% of people in CONCUR, before entering the 
clinical trials. Clinical experts explained that because of their similar 
mechanism of action, regorafenib may be less effective in people who 
have had previous treatment with bevacizumab. The committee 
understood that the differences in baseline characteristics are complex, 
which increases uncertainty in the results across both trials. The 
committee considered the subgroup analyses presented by the company 
and whether any of these better represented people in UK clinical 
practice, but were aware that the trials were not adequately powered to 
detect differences in these populations. The committee acknowledged 
the differences in the baseline characteristics of people in the 2 
regorafenib trials, and noted the uncertainty associated with these. But 
in the absence of further data, it concluded that the pooled results were 
likely to be generalisable and reflective of NHS clinical practice. 

Indirect treatment comparison 

3.7 There are no head-to-head randomised controlled trials comparing 
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regorafenib with trifluridine–tipiracil. So, the company did an indirect 
treatment comparison to estimate the relative efficacy of the 2 
treatments. It included the regorafenib trials (CORRECT and CONCUR), 
as well as 3 randomised controlled trials comparing trifluridine–tipiracil 
with best supportive care: RECOURSE, TERRA, and Yoshino (2012). The 
company reported similar efficacy for regorafenib and trifluridine–tipiracil 
using a fixed effect network meta-analysis model (overall survival hazard 
ratio 0.99, 95% confidence interval 0.84 to 1.17). It also reported similar 
results for an anchored matching-adjusted indirect comparison (MAIC) in 
which potential efficacy modifiers (sex, age, and previous use of 
biological treatment) were weighted based on the baseline 
characteristics of people in the relevant regorafenib and 
trifluridine–tipiracil trials. The EAG raised concerns about the differences 
in the clinical trials included in the indirect treatment comparison. It 
noted that there was a statistically significant difference in the 
progression-free survival estimates in studies that include only people in 
Asia (CONCUR, TERRA and Yoshino [2012]). It recalled that, as with the 
regorafenib trials (see section 3.6), many (45% to 99%) of the people in 
the trifluridine–tipiracil trials had had previous anti-VEGF treatment. The 
EAG also highlighted the uncertainty around the number of previous 
treatments, noting that fewer people in the regorafenib trials than in the 
trifluridine–tipiracil trials had more than 3 previous lines of treatment for 
mCRC. The committee acknowledged the concerns raised by the EAG 
and noted that in the absence of adequate subgroup power to detect the 
impact of the differences in the clinical trials, the uncertainties remain. 
The committee recalled its conclusion about the generalisability of the 
regorafenib trials (see section 3.6). It understood that all the trials had 
similar designs, and that in all the trials the disease characteristics at 
baseline varied. But because of the different mechanisms of action, the 
clinical experts explained that effect modifiers may differ between 
treatments. They noted that there was no biological reason for the effect 
of trifluridine–tipiracil to differ in people who did or did not have 
biological treatments. But they advised that evidence from studies in 
Japan suggests there may be increased efficacy for people with an East 
Asian family background having fluorouracil (a chemotherapy), because 
of pharmacokinetic differences in this population. The clinical experts 
agreed that this may impact the efficacy of treatments and, because of 
the similar mechanism of action, explained that there may also be 
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additional benefit when using trifluridine–tipiracil in this population. The 
committee concluded that the indirect treatment comparison was 
associated with uncertainty because of the heterogeneity between trial 
populations. It concluded that regorafenib is likely to provide similar 
benefits in terms of progression-free and overall survival compared to 
trifluridine–tipiracil. 

Observational evidence 

3.8 Because there were no head-to-head randomised controlled trials, the 
company and the EAG considered observational studies that directly 
compared regorafenib with trifluridine–tipiracil. Four of the 5 studies 
considered relevant supported the company's position of equal efficacy 
between regorafenib and trifluridine–tipiracil. But the study with the best 
balance in baseline characteristics (Nakashima 2020) did not. The study 
reported higher overall survival for people who had treatment with 
trifluridine–tipiracil compared with regorafenib (10.2 months compared 
with 6.4 months). The company noted that observational studies have a 
high risk of bias. The clinical expert also highlighted that the full details 
of the observational studies were not reported and the impact of this on 
the clinical effectiveness is uncertain. The committee agreed that the 
observational study had a high risk of bias. The committee was aware 
that the Nakashima (2020) study compared 4 groups. These were 
people who had: regorafenib only, trifluridine–tipiracil only, regorafenib 
then trifluridine–tipiracil, and trifluridine–tipiracil then regorafenib. The 
EAG reported results for people who only received regorafenib or 
trifluridine–tipiracil. The committee noted that this was likely to represent 
people with the poorest outcomes. In addition, clinical-effectiveness 
estimates for people who had both treatments would be prone to 
immortal time bias, because only people who lived long enough had both 
treatments. The committee concluded that given the difference in 
baseline characteristics inherent within the regorafenib and 
trifluridine–tipiracil trials, the observational study likely compounds the 
risk of bias. It preferred clinical-effectiveness estimates using the indirect 
treatment comparison. 
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Economic model 

Company's modelling approach 

3.9 The company submitted a 3-state (progression-free, progressed disease 
and death) partitioned survival model to estimate the cost effectiveness 
of regorafenib. The model took the perspective of the NHS and Personal 
Social Services. It had a time horizon of 10 years, a cycle length of 
1 week, and discounted costs and quality adjusted life-years (QALYs) at a 
rate of 3.5% per year. The committee concluded that the model structure 
was appropriate for decision making. 

Modelling assumptions 

3.10 For modelling overall survival, the company fit fully parametric survival 
models to pooled CORRECT and CONCUR data. For time-on-treatment 
and progression-free survival estimates for regorafenib and best 
supportive care, it used Kaplan–Meier data then applied parametric 
models from the point at which Kaplan–Meier data was unavailable. The 
company noted the maturity of its data and explained that this approach 
reflected clinical practice because assessment for disease progression 
occurred every 8 weeks in the clinical trial, and in clinical practice. The 
EAG highlighted that the stepped nature of Kaplan–Meier curves could 
result in overfitting, so it preferred fully parametric models for the base 
case, which aligns with NICE's Decision Support Unit technical support 
document 14. The committee noted that both the Kaplan–Meier data and 
the fully parametric model appeared reasonable for extrapolating short-
term survival. But it also noted that for modelling overall survival, the 
company and EAG had only fit parametric curves to the trial data, 
whereas safety data provided by the company in response to clarification 
request showed extended survival data for up to 5 years. The committee 
preferred to use the long-term data. It concluded that generalised 
gamma was the best visual fit to the company's long-term overall 
survival data for regorafenib and best supportive care, and this should be 
used for the cost-effectiveness estimates. 
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Utility values 

Source of utility values 

3.11 Utility values used in the company's model were obtained from pooling 
EQ-5D-3L results collected in CORRECT and CONCUR. In general, there 
was no difference in quality-of-life results between regorafenib and best 
supportive care. But the EAG had some concerns about the plausibility of 
pooled end-of-treatment results being used to derive the post-
progression health state. The clinical trials considered for 
trifluridine–tipiracil did not report quality-of-life results. So, the company 
assumed pre-progression (0.72) and post-progression (0.59) utility 
values to be equal for trifluridine–tipiracil and regorafenib. The committee 
noted the large difference in pre- and post-progression utility. Clinical 
experts explained that management of disease progression on best 
supportive care was difficult and could have a severe effect on quality of 
life. The committee was aware that the utility values from CORRECT were 
applied for the NICE technology appraisal guidance on trifluridine–tipiracil 
and concluded that it was appropriate to use pooled estimates from the 
clinical trials. 

Adverse events 

3.12 The company explained that regorafenib has an alternate adverse event 
profile to trifluridine–tipiracil. Myelosuppression, which can cause dose 
delays, dose reductions or stopping of treatment, is less common with 
regorafenib, but diarrhoea and fatigue is more common. A network meta-
analysis showed both treatments had a similar likelihood of stopping 
treatment because of adverse events (odds ratio 1.10, 95% confidence 
interval 0.53 to 2.24) and similar grade 3 and 4 (severe and life-
threatening) adverse events (odds ratio 0.90, 95% confidence interval 
0.55 to 1.47). But regorafenib showed a higher likelihood of all treatment-
emergent adverse events (odds ratio 1.94, 95% confidence interval 1.20 
to 3.17), that is, including grade 1 and 2 (mild and moderate) adverse 
events. Only grade 3 and 4 adverse events, seen in over 2% of people in 
the trial, were captured in the company's economic model. Adverse 
event results from the network meta-analysis were not captured. The 
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company noted that this was in line with previous modelling experience. 
The clinical experts explained grade 2 adverse events, by definition, have 
an impact on activities of daily living. But less severe adverse events can 
typically be managed in the short term. They explained that adverse 
events may not happen independently, and some may not be 
symptomatic for patients. This means that although a single grade 3 
event may be counted as severe, multiple grade 1 and 2 events may have 
a greater impact on their quality of life. The company presented a 
scenario analysis which included grade 1 and 2 adverse events, applying 
a fixed cost of £5 per adverse event and a disutility of 0.01, but this had 
negligible impact on the cost-effectiveness estimates. The committee 
concluded that grade 1 and 2 adverse events should be included in the 
economic model. 

Costs 

Relative dose intensity 

3.13 The company modelled relative dose intensity (RDI) differently for 
regorafenib than for trifluridine–tipiracil. RDI for regorafenib was based 
on the mean dose used in CORRECT and CONCUR. For 
trifluridine–tipiracil, data from NICE's technology appraisal on 
trifluridine–tipiracil was used to model cycle delay and dose reduction 
separately. The company noted that this approach is similar to how 
adverse events would be managed in clinical practice, that is, 
regorafenib would tend to be managed by dose reduction whereas 
trifluridine–tipiracil would be managed by dose delay. The clinical experts 
noted that both dose delay and dose reduction are used to manage 
adverse events in clinical practice. One clinical expert explained that in 
their NHS trust, granulocyte colony-stimulating factor (GCSF) can be 
used pre-emptively to manage adverse events. This can prevent dose 
delay or dose reduction for those on trifluridine–tipiracil. But the NHS 
England Cancer Drugs Fund lead explained that not all patients have 
equal access to GCSF. The committee agreed and noted that there 
would be cost implications associated with GCSF, if it were used. The 
EAG highlighted that the mean dose from CORRECT and CONCUR 
includes both dose delay and dose reduction. It also noted that real-
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world evidence (Nakashima 2020) directly comparing regorafenib and 
trifluridine–tipiracil suggests a similar dose reduction for both treatments 
(54% and 48%, respectively). Based on this, the EAG's preference was to 
apply equal RDI for both treatments. The committee concluded that both 
dose delay and dose reduction should be used for estimating the RDI, 
and preferred the EAG's approach of applying equal RDI to 
trifluridine–tipiracil and regorafenib. 

Post-progression treatment costs 

3.14 Post-progression treatment costs were not included in the company's 
base case. The company stated that advice from clinical experts 
suggests fewer than 10% of people having regorafenib or 
trifluridine–tipiracil would have post-progression treatment. But 26% of 
people who had regorafenib in CORRECT, and 31% in CONCUR, had 
post-progression treatment. The committee recalled that around 30% of 
people would be offered post-progression treatment after regorafenib or 
trifluridine–tipiracil has failed (see section 3.4). The company did a 
scenario analysis in which the post-progression treatment cost reported 
in NICE's technology appraisal on trifluridine–tipiracil was inflated to 2021 
values (£1,633.18) and applied as a single cost to people having either 
regorafenib or trifluridine–tipiracil. The committee heard that the scenario 
analysis showed post-progression treatment was not a key driver of the 
cost-effectiveness estimates. But the committee concluded that 
subsequent treatment should be included in the economic model. It 
recalled that both trifluridine–tipiracil and regorafenib could be used in 
sequence (that is, trifluridine–tipiracil after regorafenib has been used, 
and vice versa). But it heard from the clinical experts that no difference 
in efficacy would be expected if either trifluridine–tipiracil or regorafenib 
were used at fourth line. This is because of the different mechanisms of 
action of the 2 technologies, and that those well enough to benefit from 
subsequent therapy are similar to the populations in the indirect 
treatment comparison. Clinical experts noted that maintained efficacy at 
later lines is also supported by observational data. The committee 
concluded that subsequent treatments should be included in the cost-
effectiveness modelling, to reflect the clinical trials and clinical expert 
opinion. In the absence of additional evidence, it concluded that there is 
likely to be no difference in cost effectiveness if trifluridine–tipiracil is 
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used as a further active treatment (that is, at fourth line) instead of best 
supportive care. This would likely reflect the evidence already 
considered in the NICE technology appraisal guidance on 
trifluridine–tipiracil. 

Severity 

General population QALYs 

3.15 NICE's health technology evaluations manual notes that when 
considering overall benefits, the committee can consider decision-
making modifiers. In its submission, the company provided evidence that 
mCRC that has been previously treated (including with fluoropyrimidine-
based chemotherapy, anti-VEGF, and anti-EGFR treatments) or which is 
not suitable for treatment with the listed treatment options, is a severe 
condition. The severity modifier allows the committee to give more 
weight to health benefits in the most severe conditions. The company 
provided absolute and proportional QALY shortfall estimates in line with 
NICE's health technology evaluations manual. The company calculated 
the QALYs of people without the condition over their remaining lifetime. It 
used general population life expectancy estimates based on 2017 to 
2019 national life tables, and utility estimates from Health Survey for 
England 2017 and 2018 data. These were matched to the same age and 
sex distribution as those with the condition, based on the baseline 
characteristics of people in the randomised controlled trials. The 
company and EAG agreed that the population in the trial had a mean age 
of 60, and 56% were women. The committee agreed that the methods 
used by the company and the EAG to estimate the remaining lifetime 
QALYs for the general population and for people living with the condition 
were appropriate. 

Estimating QALY shortfall 

3.16 QALY shortfall is calculated by estimating the difference between the 
number of QALYs generated for an individual in the general population 
and an individual who has metastatic colorectal cancer that has 
progressed after first-line chemotherapy or biological treatments, and 
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who is well enough for further active treatment. The committee recalled 
that both trifluridine–tipiracil and best supportive care are potential 
comparators for regorafenib (see section 3.4), so the QALY shortfall 
when using both treatments would need to be considered. The company 
used its economic model to estimate the expected remaining lifetime 
QALYs for both comparators. This meant pooled CONCUR and CORRECT 
data was used. To estimate survival and progression through the model 
for people who had trifluridine–tipiracil, a hazard ratio from the indirect 
treatment comparison was applied to the survival curves of regorafenib. 
The committee noted that the QALY shortfall estimates for 
trifluridine–tipiracil and best supportive care were similar and felt this 
similarity might lack face validity (that is, the results are unexpected). 
The trials underpinning the model had their primary completion between 
2011 and 2013 (see section 3.5). The clinical experts advised that there 
had been advancements in the management and treatment of advanced 
colorectal cancer in the decade since these trials took place. Clinical 
experts also explained that the COVID-19 pandemic had impacted 
outcomes because of delays in diagnosis. They noted that there was 
likely to be real-world evidence available for people who have active 
cancer treatments in the NHS from the national cancer registry or 
Systemic Anti-Cancer Therapy (SACT) dataset, which would better 
reflect clinical practice. The committee agreed that using real-world 
evidence as a reference group would have more accurately reflected the 
QALY estimates. The committee would have preferred using a real-world 
dataset to derive the absolute event estimates for trifluridine–tipiracil. It 
would also have preferred using the hazard ratio from the network meta-
analysis to estimate the relative effect for survival for those who had 
best supportive care. 

QALY weighting 

3.17 The committee considered 2 measures of QALY shortfall: absolute QALY 
shortfall and proportional QALY shortfall. Absolute QALY shortfall is the 
total health lost because of the condition. That is, the difference 
between the expected future health of people living without the 
condition and the future health which is lost by people living with a 
condition over their remaining lifetimes. Proportional QALY shortfall 
represents the fraction of health lost because of the condition. That is, 
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the proportion of future health which is lost by people living with the 
condition compared with the expected future health of people living 
without the condition. Both the company's and EAG's estimates for 
proportional shortfall were above 0.95 for trifluridine–tipiracil and best 
supportive care, so the company considered that the 1.7 QALY weight 
should apply. The exact QALYs, and the absolute and proportional QALY 
shortfalls are confidential so cannot be reported here. The committee 
considered that there was uncertainty around the data used to estimate 
the QALYs for people living with the condition who had 
trifluridine–tipiracil. It would have preferred to see estimates using real-
world data. The committee noted that the modifier for disease severity 
was not convincingly met for this population, and without additional data 
the committee would not be able to apply the 1.7 weighting. The 
committee then considered the estimates for people who would have 
best supportive care. Although it would have preferred to see QALY 
shortfall based on real-world data, it understood that people who had 
best supportive care in clinical practice would likely be less well, and 
have a worse prognosis, suggesting the estimates had greater face 
validity. The committee noted that all sensitivity analyses included 
estimates for a proportional shortfall above 0.95. The committee 
concluded that the modifier for disease severity for those who would 
have best supportive care was met and a weighting of 1.7 should be 
applied to the health benefits for regorafenib compared with best 
supportive care. 

Cost-effectiveness estimates 

Company and EAG cost-effectiveness estimates 

3.18 The company's probabilistic incremental cost-effectiveness ratio (ICER) 
for regorafenib compared with trifluridine–tipiracil (including the 
commercial discount for regorafenib) is within what NICE normally 
considers an acceptable use of NHS resources, regardless of what 
severity weighting is applied. The committee recalled that a 1.7 weighting 
should be applied to health gains in the comparison with best supportive 
care. When the high severity weighting was applied, the company's cost-
effectiveness estimates of regorafenib compared with best supportive 
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care were also within the range NICE considers a cost-effective use of 
NHS resources. But the company's base case did not reflect the 
committee's preferred assumptions, which were: 

• fully parametric survival models for overall survival estimates for regorafenib 
and best supportive care (generalised gamma) 

• fully parametric survival models for progression-free survival estimates for 
regorafenib and best supportive care (log-logistic) 

• a fully parametric model for regorafenib time-on-treatment estimates (log-
logistic) 

• an equal RDI for regorafenib and trifluridine–tipiracil 

• inclusion of grade 1 and 2 adverse events 

• including subsequent treatments. 

The committee concluded that applying all its preferred assumptions impacted 
the cost-effectiveness estimates for regorafenib compared with best 
supportive care but had negligible impact on the estimates for regorafenib 
compared with trifluridine–tipiracil. 

Other factors 

Equality issues 

3.19 The committee heard that no equalities concerns were raised by the 
stakeholders and did not consider any equality issues to have an impact 
on its decision making about treatment of mCRC with regorafenib. 

Conclusion 

Recommendation 

3.20 The committee concluded that regorafenib was likely to be cost effective 
compared with both trifluridine–tipiracil and best supportive care. But 
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there remain some uncertainties in the cost-effectiveness estimates of 
regorafenib compared with best supportive care. The committee 
considered input from clinical experts, which suggested that treatment 
sequencing (that is, which treatment to use first, either regorafenib or 
trifluridine–tipiracil) would be based on individual preference and 
potential for response. It noted that clinicians would also consider 
toxicities from previous lines of treatment as well as previous treatment 
response and patient choice. So, the committee concluded that having 
regorafenib as an additional treatment option is appropriate, because 
this allows clinicians to make the most appropriate decision for each 
patient. So, regorafenib is recommended for previously treated 
metastatic colorectal cancer. 
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4 Implementation 
4.1 Section 7 of the National Institute for Health and Care Excellence 

(Constitution and Functions) and the Health and Social Care Information 
Centre (Functions) Regulations 2013 requires integrated care boards, 
NHS England and, with respect to their public health functions, local 
authorities to comply with the recommendations in this evaluation within 
3 months of its date of publication. 

4.2 Chapter 2 of Appraisal and funding of cancer drugs from July 2016 
(including the new Cancer Drugs Fund) – A new deal for patients, 
taxpayers and industry states that for those drugs with a draft 
recommendation for routine commissioning, interim funding will be 
available (from the overall Cancer Drugs Fund budget) from the point of 
marketing authorisation, or from release of positive draft guidance, 
whichever is later. Interim funding will end 90 days after positive final 
guidance is published (or 30 days in the case of drugs with an Early 
Access to Medicines Scheme designation or cost comparison 
evaluation), at which point funding will switch to routine commissioning 
budgets. The NHS England Cancer Drugs Fund list provides up-to-date 
information on all cancer treatments recommended by NICE since 2016. 
This includes whether they have received a marketing authorisation and 
been launched in the UK. 

4.3 The Welsh ministers have issued directions to the NHS in Wales on 
implementing NICE technology appraisal guidance. When a NICE 
technology appraisal guidance recommends the use of a drug or 
treatment, or other technology, the NHS in Wales must usually provide 
funding and resources for it within 2 months of the first publication of the 
final draft guidance. 

4.4 When NICE recommends a treatment 'as an option', the NHS must make 
sure it is available within the period set out in the paragraphs above. This 
means that, if a patient has metastatic colorectal cancer and the doctor 
responsible for their care thinks that regorafenib is the right treatment, it 
should be available for use, in line with NICE's recommendations. 
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5 Evaluation committee members and 
NICE project team 

Evaluation committee members 
The 4 technology appraisal evaluation committees are standing advisory committees of 
NICE. This topic was considered by committee B. 

Committee members are asked to declare any interests in the technology being evaluated. 
If it is considered there is a conflict of interest, the member is excluded from participating 
further in that evaluation. 

The minutes of each evaluation committee meeting, which include the names of the 
members who attended and their declarations of interests, are posted on the NICE 
website. 

Chair 
Baljit Singh 
Vice chair, technology appraisal evaluation committee B 

NICE project team 
Each evaluation is assigned to a team consisting of 1 or more health technology analysts 
(who act as technical leads for the evaluation), a technical adviser and a project manager. 

Raphael Egbu 
Technical lead 

Lorna Dunning 
Technical adviser 

Jeremy Powell 
Project manager 
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