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DMC'’s assessment of neratinib for ER+ and HER2+ breast cancer

Pierre Fabre’s comments on Assessment Report Dated 22/10/20

Comment
number

Comments

1

Section 5.1.2: Narrowing of the study population and position of neratinib in the
Danish treatment pathway (translated to English): In August 2020, trastuzumab-
emtansine (T-DM1) was approved by the Danish Medicines Council as standard
treatment for patients with HER2+ breast cancer who have not achieved complete
pathological response to neoadjuvant treatment, i.e. as an adjuvant treatment. Approx.
74% of patients receiving neoadjuvant treatment do not achieve complete pathological
response, and are therefore candidates for T-DM1. These patients are not candidates for
neratinib. Thus, it is only approx. 26% of patients (with lymph node metastases who
achieve complete response to neoadjuvant therapy), which are candidates for neratinib.

T-DM1 is now used in Danish clinical practice in patients with HER2+ early breast cancer
with residual invasive disease after neoadjuvant therapy, based on findings from the
KATHERINE trial; however, this study further reinforced the poor prognosis and
continued risk of disease recurrence in this patient population. Despite a hazard ratio for
iDFS of 0.52 for T-DM1 versus trastuzumab, 17% of lymph node-positive patients with
residual disease after neoadjuvant therapy treated with T-DM1 still experienced an
invasive disease event after 3 years of follow-up (von Minckwitz 2019). Importantly, the
majority of iDFS events after T-DM1 treatment were metastatic distant recurrences in the
central nervous system (CNS): in patients with an iDFS event, 47.3% of recurrences with
T-DM1 vs. 18.2% with trastuzumab were CNS recurrences (KADCYLA EPAR, Table 21).
In addition, 28.5% of patients in KATHERINE discontinued from study treatment, 17.9%
due to adverse events (KADCYLA EPAR, Table 7), further highlighting an unmet need
for these patients. Finally, not all patients may be eligible for T-DM1 given the
precautions of use e.g. left ventricular dysfunction or haematological disorders (see
KADCYLA SmPQC).

Neratinib, as per the EMA label, can be used after any prior adjuvant trastuzumab-
based therapy, which includes patients without a pathological complete response (pCR)
after neoadjuvant therapy, who are eligible for treatment with T-DM1 in Denmark. This is
supported by the different mechanism of action of neratinib versus trastuzumab-based
therapies (please refer to comment 3) and published ExteNET data in patients with and
without a pCR after neoadjuvant therapy (see below). This was highlighted in the DMC
protocol (No. 74579) which stated that if neratinib is recommended, the current course of
treatment will be unchanged as neratinib is placed after preventive treatment with
trastuzumab.



https://www.nejm.org/doi/10.1056/NEJMoa1814017
https://www.ema.europa.eu/en/documents/variation-report/kadcyla-epar-h-c-2389-ii-0045-epar-assessment-report-variation_en.pdf
https://www.ema.europa.eu/en/documents/variation-report/kadcyla-epar-h-c-2389-ii-0045-epar-assessment-report-variation_en.pdf
https://www.ema.europa.eu/documents/product-information/kadcyla-epar-product-information_en.pdf
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Recently published exploratory subset analyses of the EU label population of ExteNET
(Chan 2020) show that patients without pCR (i.e. patients with residual disease) after
neoadjuvant therapy showed clinically meaningful improvements with neratinib versus
placebo, with an absolute benefit in 8-year OS of 9.1% (hazard ratio 0.47; 95% CI 0.23-
0.92). In patients with no pCR (n=295), the absolute benefits in 5-year iDFS and DDFS
were 7.4% (hazard ratio 0.60; 95% CIl 0.33-1.07) and 7.0% (hazard ratio 0.61; 95% CI
0.32-1.11), respectively. Clinically meaningful improvements were also evident with
neratinib in those attaining a pCR (absolute benefits at 5-year iDFS of 9.8% and 8-year
OS of 19.6%). This highlights the unmet need in patients with HER2+/HR+ breast cancer
who receive neoadjuvant therapy, and that neratinib is a valuable therapeutic option for
these patients.

It is also important to consider that the prognosis of patients who are HER2+/HR+ and
who achieve a pCR has been unclear, with several studies suggesting that clinical
outcomes in these patients may not be appreciably better than patients without a pCR.
Similarly in ExteNET, 5-year iDFS rates in patients with or without a pCR were similar,
i.e. 84% and 85% in the neratinib arm, respectively, and 74% and 78% in the placebo
arm, respectively.

For these reasons, Pierre Fabre consider that HER2+/HR+ patients both with and
without a pCR after neoadjuvant therapy show a treatment benefit with neratinib,
therefore patients previously treated with T-DM1 should be eligible for neratinib in
Denmark as per the label, and as illustrated in the proposed treatment pathway in
the figure below.
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Draft conclusion wording (translated to English):

Neratinib's value on the critical effect measure overall survival cannot be assessed as
data for overall survival has not yet been published and the preliminary data available
are confidential.

Final overall survival (OS) data for the EU label population in ExteNET have recently
been published online on 6™ October 2020: Chan et al, Clinical Breast Cancer 2020:
epub ahead of print (embedded below).



https://www.sciencedirect.com/science/article/pii/S1526820920302585
https://www.sciencedirect.com/science/article/pii/S1526820920302585
https://www.sciencedirect.com/science/article/pii/S1526820920302585
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Chan 2020.pdf

In the EU label population (patients with HER2+, HR+ early breast cancer and <1-year
from completion of adjuvant trastuzumab-based therapy), neratinib was associated with
a numerical improvement in OS at 8 years (absolute benefit, 2.1%; HR=0.79, 95% ClI
0.55-1.13). For the 295 HR+/<1-year patients who received neoadjuvant therapy with
residual disease, the results showed an absolute benefit of 7.4% at 5-year iDFS
(HR=0.60; 95% CI1 0.33-1.07) and 9.1% at 8-year OS (HR=0.47; 95% CI 0.23-0.92) (as
reported in the following figure).

Neratinib for Early-Stage HER2-Positive Breast Cancer
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These OS analyses comparing neratinib vs. placebo are in line with approved HER2-
directed agents in the adjuvant setting, such as trastuzumab emtansine (T-DM1) and
trastuzumab. In the KATHERINE trial comparing T-DM1 with trastuzumab, the 3-year
OS for the ITT population did not cross the early reporting boundary (HR = 0.70; 95% ClI,
0.47-1.05)(von Minckwitz 2019). The HERA trial demonstrated a significant OS benefit
for 1 year of trastuzumab vs. observation in the HER2+ ITT population after 12 years of
follow-up (HR = 0.74; 95% CI, 0.64-0.86; P <0.0001) however, in the HER2+/HR+
cohort, there was not a statistically significant OS benefit (HR = 0.81; 95% ClI, 0.65, 1.00;
P = 0.053)(Cameron 2017).

These OS results reflect the fact that patients with early breast cancer have low mortality
rates, so demonstrating OS in the adjuvant setting is challenging, requiring large patient
populations, and/or longer follow-up with no adjustments on subsequent treatments to
show statistically significant differences between groups. In addition, it is challenging to
incorporate the heterogeneity of treatments patients receive in the metastatic setting that
may confound any eventual observed OS findings. For these reasons, US FDA guidance
for clinical trials recommends iDFS as an acceptable surrogate endpoint in the adjuvant
setting (FDA, 2018). In Europe, marketing authorization for HER2-directed adjuvant
therapies has also been granted on the basis of iDFS as the primary outcome.
Regulatory feedback for neratinib from the EMA regarding the OS data states that these
results do not change the benefit/risk balance of neratinib. Even though not statically
significant, the numerical OS advantage observed with neratinib in ExteNET confirms the
iDFS benefit at 2 years and 5 years.



https://www.nejm.org/doi/10.1056/NEJMoa1814017
https://pubmed.ncbi.nlm.nih.gov/28215665/
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm071590.pdf

©

Pierre Fabre

In summary, the final published ExteNET results confirm the long-term efficacy of
neratinib, reporting a potential survival benefit in the EU label population of 17%,
which indeed is a clinically significant advantage for patients with early
HER2+/HR+ breast cancer.

Draft conclusion wording (translated to English):

For the important effect measure IDFS, studies demonstrate an effect which at best
corresponds to neratinib having a moderate added value compared to placebo for this
endpoint. However, the Danish Medicines Council estimates that the effect will be less in
Danish clinical practice, as the patients now receive better treatment than when the
study was completed. Therefore, the Danish Medicines Council has assessed that
neratinib has a small added value compared to placebo the impact measure IDFS.

In ExteNET, no patients received pertuzumab or T-DM1 according to the original
protocol (06/2009), as these two treatments were not approved at time of ExteNET study
initiation. However, the EU label specifies that neratinib can be initiated after all
trastuzumab-based treatments, including trastuzumab and T-DM1. Pierre Fabre also
wishes to highlight that T-DM1 was not approved by the DMC at the start of our
application process, a comparison with T-DM1 was not included in the DMC protocol as
a clinical question, and was not approved at the time of ExteNET initiation.

The addition of neratinib following on from adjuvant therapy with any trastuzumab-based
therapy (with or without neoadjuvant therapy) is expected to offer additional efficacy in
the extended adjuvant setting on top of the benefit provided by previous trastuzumab-
based therapy, as currently there is no further HER2-directed therapy beyond one year
of treatment with these trastuzumab-based agents. The use of neratinib in the extended
adjuvant setting may be of additional benefit to patients with ER+ disease. Neratinib’s
intracellular mode of action simultaneously blocks multiple ErbB receptors, and has
demonstrated inhibition of bidirectional crosstalk between HER2 and oestrogen
receptors (ER) that contributes to drug resistance to both HER2-directed agents and
endocrine therapy, something that has not been shown with trastuzumab-based
regimens. As pertuzumab and T-DM1 both target the extracellular domain of HER2 via
antibody-dependent, cell-mediated cytotoxicity, both are unlikely to influence the
bidirectional crosstalk of the ER/HER2 signalling pathway and would have no impact any
potential resistance to endocrine therapy. Based on the intracellular mechanism of action
of neratinib, it is very unlikely that neratinib should only be effective after trastuzumab,
and not after other trastuzumab-based agents, such as T-DM1, which explains its label
indication for use in HER2+/HR+ patients who completed adjuvant trastuzumab-based
therapy less than one year ago.

In summary, significant added value for neratinib versus placebo was shown
through clinically meaningful improvements in the EU label population on the
primary outcome iDFS and in patients who do and do not attain a pCR after
neoadjuvant therapy (Chan 2020). Clinical benefit was also shown on other
important outcomes, such as distant disease-free survival (DDFS) and cumulative
incidence of CNS recurrence.

Draft conclusion wording (translated to English): For the critical endpoint of quality of
life, neratinib has no documented added value compared to placebo.



https://www.sciencedirect.com/science/article/pii/S1526820920302585
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Neratinib is the first treatment that is currently approved in the extended adjuvant setting
with placebo as the comparator. Comparing an active treatment to placebo may lead to a
quality of life (QoL) impairment at least during the treatment phase and that was the
purpose of the use of EQ-5D and FACT-B (total score and score by subscale). Published
QoL analyses in ExteNET show that, even without antidiarrhoeal prophylaxis, there were
no clinically meaningful differences in QoL between neratinib and placebo during the trial
(with the exception of FACT-B PWB subscale at month 1), despite the increased
incidence of neratinib-associated diarrhoea (see comment 5).(Delaloge 2019) These
results show that the side effects associated with neratinib have a minimal impact on
patient QoL, and the difference does not reach the clinically significant threshold. In real-
life clinical practice using the prophylaxis and dose escalation regimens with neratinib as
specified in the SmPC, the diarrhoeal side effects associated with neratinib are not
expected to impact on a patient’s QoL, and will be manageable and transient.

When compared with approved HER2-directed adjuvant therapies, transient decreases
in QoL were observed with adjuvant T-DM1 in the KATHERINE trial. More patients in the
T-DM1 arm reported clinically meaningful deterioration at some point in the study in
several symptoms and functioning scales, but by the 6-month follow-up assessment, the
proportion reporting clinically meaningful deterioration was generally similar in each
arm.(Conte 2020) Peripheral neuropathy is not a life-threatening symptom, but its much
higher incidence with T-DM1 can worsen quality of life for prolonged periods (KADCYLA

EPAR, Page 94)

In summary, neratinib had no added value on QoL during the treatment phase
versus placebo and did not worsen QoL to levels that would have been clinically
relevant. In ExteNET, differences in QoL between neratinib and placebo as
measured by the FACT-B and EQ-5D-3L, were greatest after 1 month of treatment
in favour of placebo. These differences did not cross clinically meaningful
thresholds (7 8 points for total FACT-B or previously reported important
differences for EQ-5D Index [0.09-0.10 units] or EQ-5D-3L health state [7-10 units])

(Delaloge 2019).

Draft conclusion wording (translated to English): Neratinib is a side effect-heavy
treatment compared to placebo. Almost 30% of patients experience grade 3 diarrhoea
during the first months of treatment, even when given prophylactic treatment with
loperamide. These are not life-threatening side effects, but they are very annoying side
effects for patients who have otherwise been declared healthy. The Medical Council
therefore also expects that some patients will potentially opt out of neratinib treatment
due to the side effects. The negative value regarding side effects weigh heavily in the
Danish Medicines Council's overall assessment of the value of neratinib compared with
placebo. Based on the above, the Danish Medicines Council therefore assesses overall
that neratinib has a negative value

compared to placebo

No prophylaxis was given to prevent the risk of diarrhoea in ExteNET. The frequency
and severity of diarrhoea in ExteNET cannot be equated with the current reality of care
using prophylaxis, as specified in the SmPC. Indeed, no systematic antidiarrhoeal
prophylaxis was prescribed in the ExteNET study, and diarrhoea was managed if it



https://linkinghub.elsevier.com/retrieve/pii/S0923-7534(19)31112-3
https://acsjournals.onlinelibrary.wiley.com/doi/10.1002/cncr.32873
https://www.ema.europa.eu/en/documents/variation-report/kadcyla-epar-h-c-2389-ii-0045-epar-assessment-report-variation_en.pdf
https://www.ema.europa.eu/en/documents/variation-report/kadcyla-epar-h-c-2389-ii-0045-epar-assessment-report-variation_en.pdf
https://linkinghub.elsevier.com/retrieve/pii/S0923-7534(19)31112-3
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occurred. In ExteNET, adverse events associated with neratinib were generally transient
and manageable with dose modifications and/or conventional treatment. Diarrhoea, a
known class effect of tyrosine kinase inhibitors, was common with neratinib in the
absence of proactive antidiarrhoeal prophylaxis (grade 3, 39%), although most grade 3
events occurred in the first month of treatment (median time to onset, 8 days) and had a
short cumulative duration (median, 5 days). This is also an adverse event known by
clinicians as being manageable. In the section 4.4 of the SmPC, it is indicated that “
Patients should be instructed to initiate prophylactic treatment with an anti-diarrhoeal
medicinal product with the first dose of Nerlynx, and maintain regular dosing of the anti-
diarrhoeal medicinal product during the first 1-2 months of Nerlynx treatment, titrating to
1-2 bowel movements per day”. Moreover, educational materials are in place to guide its
management and inform both clinicians and patients.

Antidiarrhoeal prophylaxis or neratinib dose escalation (escalating from 160 mg to 240
mg over two weeks) have since been shown to reduce the incidence, severity and
duration of neratinib-associated grade =3 diarrhoea in the published phase || CONTROL
study as compared with ExteNET (Barcenas 2020). The greatest benefits were seen in
the dose-escalation cohort of CONTROL, where the rate of grade 3 diarrhoea was 15%
(vs 40% in ExteNET), the median cumulative duration of grade 3 diarrhoea was 2 days
(vs 5 days in ExteNET), and the rate of discontinuation due to diarrhoea was 3% (vs
17% in ExteNET). Tolerability is also improved with pre-emptive prophylaxis or dose
escalations, allowing many patients to complete the full year of neratinib treatment. In
support of this, Danish clinical experts consulted in support of our final application (see
Appendix) see antidiarrhoeal prophylaxis as standard practice in breast cancer
chemotherapy regimens. Further, in recent discussions with Danish breast oncologists;
other current treatment options are also linked to gastrointestinal AEs such as diarrhoea,
including lapatinib, capecitabine, vinorelbine and abemaciclib. Thus neratinib, as such,
would not necessarily introduce an otherwise unknown or uncommon side effect and
Danish oncologists are through clinical experience well equipped to handle diarrhoea.

Unlike other HER2-directed agents used to treat early breast cancer, neratinib does not
have increased incidence of cumulative severe adverse events, such as neutropenia,
neuropathy, hepatoxicity and cardiac toxicity. In comparison, the frequency and severity
of AEs is increased in patients with early breast cancer treated with T-DM1, including the
major safety risks derived from thrombocytopenia, haemorrhage and hepatotoxicity
(KADCYLA EPAR, Page 94).

In summary, by applying appropriate standard prophylaxis strategies to manage
neratinib-induced diarrhoea, patients are likely to be able to complete their course
of therapy and derive greater benefit from the treatment.

Draft conclusion wording (translated to English. Based on the above, the Danish
Medicines Council therefore assesses overall that neratinib has a negative value
compared to placebo.

In light of the recently published OS data, the new data on the improved treatment effect
(particularly in patients with residual disease after neoadjuvant therapy), and the
improved tolerability seen with dose escalation in the latest results of CONTROL, Pierre
Fabre do not consider the gastrointestinal side effects to outweigh the treatment effect of



https://www.annalsofoncology.org/article/S0923-7534(20)39833-1/fulltext
https://www.ema.europa.eu/en/documents/variation-report/kadcyla-epar-h-c-2389-ii-0045-epar-assessment-report-variation_en.pdf
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neratinib versus placebo, and would request that the DMC reconsider their conclusions
in light of the new published data. As concluded by the EMA’s Committee for Medicinal
Products for Human Use (CHMP) in its updated assessment report, the balance of
benefit/risk is maximised in the EU label population (HR+/<1 year from trastuzumab),
and published data show that this benefit is even greater in patients with residual
disease after neoadjuvant therapy (Chan 2020).

In summary, a negative value for neratinib (a first-in-class oral HER2-directed
therapy in the extended adjuvant setting) would represent a loss of chance for
patients in Denmark with HER2+/HR+ early breast cancer to reduce their risk of
disease recurrence.

Draft wording 5 (translated to English): The many changes in the study protocol
reduce the subject committee's confidence in the study results.

Three major amendments were applied during the course of the ExteNET study which

impacted on eligibility criteria, sample size, and study duration. A single contract

research organization ran the study from the start to the end, and all operational aspects

remained consistent throughout the study. All major amendments were due to external

factors and study blinding was maintained throughout the trial duration.

= Amendment #3 (02/2010) was made to incorporate new knowledge about disease
prognosis with trastuzumab® and to avoid overtreatment of lower risk patients (i.e.,
limiting the enrolment to stage lI-llic patients) and ensure that neratinib will be initiated
within 1 year of completion of trastuzumab therapy

= Amendments #9 (10/2011) and #13 (01/2014) concomitant to the change of sponsors
with amendments #13 restoring the long-term follow-up

The evaluation of the primary outcome (iDFS at 2 years) was not impacted by these
amendments, supported by additional analyses (in the amended ITT population, alTT)
(Chan 2016). The validity of iDFS at 5 years is also supported by the comparison of
baseline characteristics, the protocol in place for ensuring re-consent and blinding, and
the tipping method: the 2-year iDFS hazard ratio was comparable for patients who did or
did not re-consent for part B. Tipping point analysis showed that in order to lose
statistical significance, there would need to be 35/419 events in the neratinib patients
who did not re-consent, compared to 18/335 events in the placebo arm. Simulations
based on assuming all non-consenting patients would behave like placebo patients on
average gave hazard ratios very similar to those seen in the primary 5-year analysis
(0.75 compared to 0.73) (NERLYNX EPAR).

In summary, over the course of ExteNET, 3 different sponsors were involved,
resulting in 3 global amendments to the study design. However, these
amendments are unlikely to impact on the reliability of the results, as concluded
by the EMA’s CHMP in its assessment report, which stated: “Overall, considering
the number of significant protocol amendments, there are no major
methodological issues.”

1 Updated results of the NCCTG-N9831 trial and the BCIRG006 study showed that patients with node negative
tumours and those receiving concurrent trastuzumab-based chemotherapy had lower rates of recurrence than
originally considered in the ExteNET design. A higher risk of recurrence was also reported closer to completion of
trastuzumab therapy in these trials.



https://www.sciencedirect.com/science/article/pii/S1526820920302585
https://pubmed.ncbi.nlm.nih.gov/26874901/
https://www.ema.europa.eu/documents/assessment-report/nerlynx-epar-public-assessment-report_en.pdf
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Draft wording 6 (translated to English): EMA requested a subgroup analysis of
patients with ER + breast cancer who had received trastuzumab for less than one year
ago, which was not pre-specified in the study protocol. Power estimates for the subgroup
analysis for all relevant effect measures is not included in the published articles for the
study, but is included in the EPAR (but only with a two-year follow-up period). ER status
was a stratification factor in the ExteNET study.

Please note that both ER status and time from completion of trastuzumab therapy were
pre-specified analyses in ExteNET, and HR+ was a stratification factor. An additional
subgroup analysis was requested by the EMA for patients with HR+ disease
(stratification factor) who were within 1 year of completion of trastuzumab therapy
(systematic post-amendment 3): the EU label population. Although this subgroup was
not explicitly defined in the statistical analysis plan, both variables used to define the
label population of interest (i.e., HR status and < 1 year from completion of prior
trastuzumab-based therapy) were integrated individually in the statistical analysis plan.
In addition, the majority of patients in ExteNET in the ITT population had completed
trastuzumab within 1 year, with a median time from last trastuzumab dose to
randomization of 4.4 months (IQR, 1.6-10.1) with neratinib and 4.6 months (IQR, 1.5-
10.8) with placebo (Chan 2016).

The EU label population accounts for 47% of the ITT population. Baseline patient
characteristics for both the ITT and EMA label population are consistent and there is no
imbalance between treatment arms, as highlighted by the DMC. In the ITT population,
the primary objective was reached: a statistically significant and clinically relevant
reduction of invasive disease recurrence at 2 years by 33% (HR, 0.67; 95% CI: 0.49-
0.91), with an absolute iDFS benefit of 2.3% in favour of neratinib. In the EU label
population, the results are consistent across all endpoints, and the risk of recurrence at 2
years and at 5 years is significantly reduced. Evaluation of the Kaplan-Meier curves for
iDFS in in the EU label population revealed that they separated early (3 months) and
continued to separate for the duration of follow-up.

The EU label population results from a restriction by EMA (not the sponsor), which

considered the following in its decision:

= an optimised risk/benefit profile in the EU label population with a 50% reduction of risk
of invasive disease recurrence at 2-years and 39% at 5-years

= supportive biological rational (i.e. HER2-hormone receptor crosstalk)

= appropriate use of neratinib in the treatment setting "... less than one year from the
completion of prior adjuvant trastuzumab based therapy"”.

In summary, in the EU label population, ExteNET results are consistent across all
endpoints and the benefit/risk profile for neratinib is maximized, therefore it sets
favourable grounds for an efficient budget allocation.



https://pubmed.ncbi.nlm.nih.gov/26874901/
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> Medicinradet

1 Medicinradets konklusion

Medicinradet vurderer, at neratinib har negativ veerdi sammenlignet med placebo til patienter med tidlig
ER+/HER2+ brystkraft og lymfeknudemetastaser, som har modtaget adjuverende trastuzumab eller ikke har
opnaet komplet respons pa neoadjuverende behandling.

Neratinibs veerdi pa det kritiske effektmal samlet overlevelse kan ikke kategoriseres. Punktestimatet for den
absolutte effektforskel er mindre end den mindste klinisk relevante forskel, og den relative effektforskel kan
ikke kategoriseres grundet et bredt konfidensinterval. Medicinradet vurderer, at effekten vil veere mindre i
dansk klinisk praksis, nu hvor patienterne far en bedre behandling, end da studiet blev gennemfart. Derfor
konkluderer Medicinradet, at det ikke er sandsynliggjort, at neratinib medfarer forbedret overlevelse.

Der kan i studiet pavises en effekt for det vigtige effektmal IDFS, som i bedste fald svarer til, at neratinib har
en moderat merverdi sammenlignet med placebo for dette effektmal. Medicinradet vurderer dog, at effekten
vil veere mindre i dansk klinisk praksis, da patienterne nu far en bedre behandling, end da studiet blev
gennemfart. Derfor har Medicinradet vurderet, at neratinib har en lille merveerdi sammenlignet med placebo
for effektmalet IDFS. For det kritiske effektmal livskvalitet har neratinib ingen dokumenteret merverdi
sammenlignet med placebo. Neratinib er en bivirkningstung behandling sammenlignet med placebo. Naesten
30 % af patienter oplever at fa grad 3 diarré i lgbet af de farste maneders behandling, selv nar der gives
profylaktisk behandling med loperamid. Der er ikke tale om livstruende bivirkninger, men der er dog tale om
meget generende bivirkninger for patienter, som ellers er erkleeret raske. Medicinradet forventer derfor ogsa,
at en del patienter potentielt vil fraveelge behandling med neratinib grundet bivirkningerne. Den negative
veerdi vedr. bivirkninger vejer tungt i Medicinradets samlede vurdering af neratinibs vaerdi sammenlignet
med placebo.

Pa baggrund af ovenstaende vurderer Medicinradet derfor samlet set, at neratinib har negativ veerdi
sammenlignet med placebo.

Medicinradet kategoriserer leegemidlers veerdi i en af falgende kategorier:

» Stor merveerdi: Der er pavist en stor forbedring i effektforhold i forhold til geldende standardbehandling,
eksempelvis markant forbedret overlevelse, markant reduktion i forekomsten af alvorlige symptomer og/eller
alvorlige bivirkninger.

» Moderat mervaerdi: Der er pavist en moderat forbedring i forhold til geeldende standardbehandling, eksempelvis
moderat forbedret overlevelse, moderat reduktion i forekomsten af symptomer og/eller bivirkninger.

« Lille merveerdi: Der er pavist en lille forbedring i forhold til geeldende standardbehandling, eksempelvis en
dokumenteret forbedret overlevelse, en reduktion i forekomsten af symptomer og/eller bivirkninger.

» Mervardi af ukendt starrelse: Der er pavist en forbedring i forhold til geldende standardbehandling, men
starrelsen af forbedring kan ikke bestemmes. Lagemidlets merveerdi er som minimum lille, men kunne ogsa vere
moderat eller stor.

* Ingen dokumenteret merveerdi: Der er ikke pavist en merveerdi i forhold til geeldende standardbehandling.
Omvendt tyder den tilgeengelige evidens heller ikke p, at der er en negativ veerdi.

« Negativ veerdi: Der er pavist en negativ verdi i forhold til geldende standardbehandling.

» Samlet veerdi kan ikke kategoriseres: Pa grund af usikkerheder omkring effektforhold er det ikke muligt at
kategorisere leegemidlets samlede veerdi.
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Medicinradet vurderer kvaliteten af de data, der ligger til grund for vurderingen af lzegemidlet (evidensens
kvalitet), i en af falgende GRADE-kategorier:

* Hgj: Nye studier vil med meget lav sandsynlighed &ndre konklusionen.
* Moderat: Nye studier vil med lav sandsynlighed @ndre konklusionen.
« Lav: Nye studier vil med moderat sandsynlighed e&ndre konklusionen.

» Meget lav: Nye studier vil med hgj sandsynlighed a&ndre konklusionen.

Side 4 af 28



2 Begreber og forkortelser

Cl
DBCG
EC
EMA

EORTC-
QLQ-BR23

EORTC-
QLQ-C30

EPAR
ER
GRADE

HER?2
HR
ITT
OR
PICO

PP
RCT
RR

SMD

Konfidensinterval
Danish Breast Cancer Group
Epirubicin og cyklofosfamid

Det Europeaiske Laegemiddelagentur (European Medicines Agency)
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European Organisation for Research and Treatment of Cancer Quality-of-life Questionnaire-

Breast 23 module

European Organisation for Research and Treatment of Cancer Quality-of-life Questionnaire-

Core 30

European Public Assessment Report

@strogenreceptor (estrogen receptor)

System til at vurdere evidens (Grading of Recommendations, Assessment, Development and

Evaluation)

Human epidermal vakstfaktorreceptor 2 (human epidermal growth factor receptor 2)

Hazard ratio

Intention to treat

Odds ratio

Population, intervention, komparator og effektmal (Population, Intervention, Comparator and

Outcome)

Per-protocol

Randomiseret kontrolleret studie (Randomised Controlled Trial)
Relativ risiko

Standardized Mean Difference
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3 Introduktion

Formalet med Medicinradets vurdering af neratinib til patienter med tidlige stadier af ER+ og HER2+
brystkreeft er at vurdere den veerdi, leegemidlet har, sammenlignet med dansk standardbehandling.

Vurderingen er udarbejdet, fordi Medicinradet har modtaget en endelig ansggning fra Pierre Fabre Pharma.
Vi modtog ansggningen den 8. september 2020.

Det kliniske spgrgsmal er:

Hvilken veerdi har neratinib sammenlignet med placebo for patienter med ER+ og HER2+ brystkraeft?

3.1 ER+ og HER2+ brystkraeft

Brystkreft er den hyppigste kraeftform hos kvinder verden over og forekommer oftest hos kvinder over 50 ar.
I Danmark bliver omkring 4.900 patienter arligt diagnosticeret med brystkreft, og ca. 64.000 patienter lever
med diagnosen brystkraeft [1,2].

Sygdommen kan opdeles i fire undertyper, afhaengigt af om kraftcellerne er hormonfglsomme, dvs. om de
udtrykker gstrogen receptor (ER) og/eller human epidermal veekstfaktorreceptor 2 (HER2 [3]).

Patienterne testes rutinemassigt for bade ER og HER2 status ved diagnosetidspunktet. ER og HER2 status
testes ved immunhistokemi. | tilfeelde, hvor resultatet ikke er entydigt, kan in situ hybridisering benyttes i
henhold til patologiafsnittet under DBCGs retningslinjer [4]. Hvis over 1 % af tumorcellerne er positive for
ER, benavnes tumoren som ER+.

Af de 4.900 patienter, som arligt diagnosticeres med brystkreeft i Danmark, vurderer fagudvalget, at ca. 4.600
har tidlig brystkreeft (dvs. patienterne har ikke fjernmetastaser). Heraf er der arligt ca. 410 nye danske
patienter med tidlig ER+/HER2+ brystkraeft, jf. dataudtreek fra DBCG.

Klinikere vurderer stadier af brystkreeft ud fra den internationalt anerkendte standardiserede Tumor, Node,
Metastasis (TNM)-klassifikation. Tumorklassificeringen er baseret pa en vurdering af den primeere tumors
starrelse, om den primare tumor har indveekst i omkringliggende veev (T0-T4), i hvor hgj grad tumoren har
bredt sig til regionare lymfeknuder (NO-N3), og om der er fjernmetastaser (M1), se tabel 1.

TNM-Klassifikation er i hgj grad korreleret med prognose. Saledes har patienter med NO sygdom og lille
primar tumor (< 3 cm) en bedre prognose, dvs. mindre risiko for tilbagefald, end patienter med
lymfeknudeinvolvering og/eller starre primaer tumor [5] [6].

Tabel 1. TNM-klassifikation af kraeft

Stadie Definition
Primar tumor T0 Ingen primar tumor.
T1 Vurdering af starrelse samt
T2 omfang af primar tumor. Jo
T3 hgjere kategori des starre tumor.
T4a Indvakst i brystmusklen
T4b Indveekst i huden Ved T4 tumorer er der indvaekst i
T4c Indvaekst i bade hud og muskel og/eller hud, eller der er
brystmusklen tale om inflammatorisk
T4d Inflammatorisk brystkraeft | brystkreft.
TX Primeer tumor kan ikke vurderes.
Lymfeknude involvering NO Ingen spredning til naerliggende
lymfeknuder
N1

Side 6 af 28



> Medicinradet

N2 Hajere kategori reflekterer

N3 spredning til flere lymfeknuder i
armhulen eller til lymfeknuder
langs kravebenet eller brystbenet.
NX Lymfeknuderne kan ikke
vurderes.

Det studie, der bedst belyser langtidsoverlevelsen for patienter med HER2+ brystkraeft (HERA-studiet), er et
studie af adjuverende trastuzumab-behandling, som viser, at 79 % af patienterne var i live efter 12 ar [7].
Fagudvalget forventer dog, at overlevelsen er stigende, da den nuvearende brystkraftbehandling, inkl.
kirurgi, stralebehandling og systemisk behandling, er bedre, end da HERA-studiet blev udfart.

3.2 Neratinib

Neratinib har falgende EMA-indikation:

Neratinib er indiceret til forleenget adjuverende behandling af voksne patienter med tidlige stadier af
hormonreceptor-positiv brystkreeft med overudtryk af HER-2, som inden for det seneste ar har afsluttet en
tidligere adjuverende trastuzumab-behandling.

Neratinib er en tyrosinkinaseha@mmer rettet mod HER1-, HER-2 og HER-4. Neratinib binder sig til og
haeemmer receptorerne, hvilket heammer vaksten af tumorceller. Neratinib gives oralt, og den anbefalede
dosis er 240 mg én gang dagligt, hvilket gives som 6 tabletter a 40 mg. Neratinib gives i op til et ar.

Patienter med tidlige stadier af ER+ og HER2+ brystkraft, som har modtaget og afsluttet et ars adjuverende
trastuzumab-baseret behandling for mindre end et ar siden og er recidivfrie, er kandidater til adjuverende
behandling med neratinib. Hvis neratinib bliver anbefalet, vil den nuveerende behandlingsreekkefalge veere
ugndret, da neratinib indplaceres som en ekstra behandlingslinje efter adjuverende behandling med
trastuzumab (se afsnit 3.3).

Fagudvalget vurderer desuden, at en del af de ovenstaende patienter ikke vil have gavn af neratinib eller ikke
bar tages i betragtning til neratinib, se afsnit 5.1.2 for yderligere information.

Neratinib er ikke godkendt til andre indikationer end brystkraft.

3.3 Nuverende behandling
(Neo)adjuverende behandling af tidlig HER2+ brystkreeft

Patienter med tidlig HER2+ brystkraft egnet til (neo)adjuverende behandling vil oftest modtage en
kombination af medicinsk behandling, operation og stralebehandling, jf. geeldende guidelines fra DBCG [3]
og behandlingsvejledningen udarbejdet af RADS [2].

HER2+ patienter tilbydes som regel behandling med kemoterapi (taxan- og antracyklinbaseret) afhaengigt af
bl.a. brystkreeftstadie, alder, komorbiditet og prognose og desuden HER2-rettet behandling. Kemoterapi og
HER2-rettet behandling kan gives far operation i bryst og lymfeknuder (neoadjuverende) og/eller efter
operation (adjuverende). Neoadjuverende behandling bestar af epirubicin og cyklofosfamid (EC) samt taxan-
baseret kemoterapi i kombination med pertuzumab og trastuzumab, og adjuverende behandling bestar af EC
eller taxan-baseret kemoterapi i kombination med trastuzumab. Trastuzumab er et antistof rettet mod HER-2
receptoren, og pertuzumab er rettet mod HER-2 og HER-3 receptoren. Trastuzumab gives i op til et ar (17
behandlinger). Neoadjuverende og adjuverende behandling anses som ligeveerdige behandlingsmuligheder
for patienter med operabel brystkreft [6] — dog opnar flere patienter brystbevarende operation, nar der gives
neoadjuverende behandling. For patienter med lokal fremskreden brystkraeft er der en bedre prognose ved at
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give neoadjuverende behandling. For bade patienter med operabel sygdom og inoperabel sygdom, der har
modtaget neoadjuverende behandling, tilbydes adjuverende T-DM1 ved restsygdom pa
operationstidspunktet. Der gives desuden stralebehandling, hvis der er udfert brystbevarende operation
og/eller ved spredning til lymfeknuder [3].

Efter operation i bryst og lymfeknuder tilbydes patienter med ER+ sygdom desuden antihormonbehandling.
Dette tilbud er uafhangigt af, om der er givet adjuverende eller neoadjuverende behandling.

Malet med den (neo)adjuverende behandling er at forebygge tilbagefald. Da tilbagefald oftest er
ensbetydende med udvikling af en uhelbredelig brystkraeftsygdom (spredning til andre organer eller knogler),
vurderer fagudvalget, at det er af stor betydning for patienterne, at tilbagefald forebygges.

Antihormon-efterbehandling, nar tumor ogsa er ER+

HER2+ patienter, hvis tumor ogsa er ER+, modtager i tilleeg til den HER2+ rettede behandling ogsa
antihormonbehandling. Denne bestar overordnet af tamoxifen i 10 ar for de kvinder, der er premenopausale.
Tamoxifen er en selektiv gstrogen receptor modulator. For kvinder, der er postmenopausale, bestar
behandlingen af en aromataseha&mmer (Al) i fem ar. Al hemmer dannelsen af binyredannet gstrogen,
hvorved gstrogenniveauet i kroppen falder. Der findes forskellige aromatasehaemmere, der er vurderet at
vare ligestillede, og i Danmark anvender man letrozol.

4 Metode

Medicinradets protokol for vurdering af neratinib til behandling af ER+ og HER2+ brystkraeft beskriver
sammen med Handbog for Medicinradets proces og metode vedr. nye leegemidler og indikationsudvidelser,
hvordan vi vil vurdere leegemidlets veerdi for patienterne.

5 Resultater

5.1 Klinisk spgrgsmal 1

Hvilken veerdi har neratinib sammenlignet med placebo for patienter med ER+ og HER2+ brystkraeft?

5.1.1 Litteratur

Nedenfor beskriver og vurderer vi den litteratur, som ansgger har anvendt i sin endelige ansggning.

Ansggningen baserer sig pa ExteNET-studiet, hvor der er to publicerede artikler, og CONTROL-studiet, som
undersgger forebyggende behandling rettet mod neratinib-induceret diarré.

Studiekarakteristika

ExteNET [8,9]: Studiet er et randomiseret, dobbeltblindet, placebokontrolleret fase I11-studie, som
undersgger effekt og sikkerhed af neratinib til behandling af patienter med tidlig HER2+ brystkraeft, som har
modtaget adjuverende behandling med trastuzumab. Patienterne (N = 2.840) blev randomiseret 1:1 til et ars
behandling med neratinib eller placebo. Randomiseringen var stratificeret efter, om patienterne var ER+ eller
ER-, om der var lymfeknudeinvolvering (opdelt i status for lymfeknudeinvolvering 0, 1-3 eller 4), og om
tidligere adjuverende behandling med trastuzumab blev givet sammen med eller efter kemoterapi.
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Det primare effektmal i studiet var IDFS (STEEP-defineret, bortset fra nye kraeftformer, der ikke er recidiv,
hvilket ikke blev inkluderet). Sekundzre effektmal inkluderede overall survival og sikkerhed.

Flere opdateringer af studieprotokollen er blevet foretaget lgbende. De mest betydende var, at studiet blev
@ndret til kun at inkludere patienter med stadie 11-111C brystkraeft og aksil lymfeknudemetastase(r) (se tabel 1
for definitioner af disse). Desuden blev analysen @ndret fra at fokusere pa patienter, som havde modtaget
trastuzumab for under to ar siden, til patienter, som havde modtaget trastuzumab for under ét ar siden.
Recidiv opstar ofte inden for de farste 2 ar efter primer behandling. Fagudvalget vurderer, at disse &ndringer
betyder, at studiet inkluderer patienter med den starste risiko for tilbagefald. Dette er der klinisk rationale i,
men det kan samtidig betyde, at effekten af neratinib bliver overvurderet ift. den oprindelige
studiepopulation. Desuden blev der endret Igbende i antallet af patienter, som skulle inkluderes i studiet, i
tidspunktet for primaeranalysen samt i kriterierne for IDFS (minimumskrav for antal haendelser) og samlet
overlevelse (OS) (fra ars opfelgningstid til antal heendelser) i analyseplanen. £ndringerne i tidspunktet for
primeranalysen for IDFS medfarte, at det var ngdvendigt at bede om en ny samtykkeerklaring. Dette blev
opnaet hos ca. 75 % af patienterne. Fagudvalget vurderer, at der ikke er redegjort tydeligt for de resterende
25 % af patienterne, som ikke fornyede samtykke, og at der er forskelle imellem armene, som kan pavirke
effektestimaterne.

De mange @ndringer i studieprotokollen mindsker fagudvalgets tiltro til studiets resultater.

EMA udbad en subgruppeanalyse af patienter med ER+ brystkreaeft, som havde modtaget trastuzumab for
mindre end ét ar siden, hvilket altsa ikke var praespecificeret i studieprotokollen. Effektestimater for
subgruppeanalysen for alle relevante effektmal indgar ikke i de publicerede artikler for studiet, men indgar i
EPAR’en (dog kun med to ars opfglgningstid). ER-status var en stratifikationsfaktor i ExteNET studiet.

CONTROL [10]: Studiet er et ublindet fase Il-studie, som undersgger sikkerhed og tolerabilitet af
forebyggende behandling med peristaltik-heemmende leegemidler (dvs. leegemidler, som modvirker diarré)
mod neratinib-induceret diarré til behandling af patienter, som modtager neratinib som forlaenget
adjuverende behandling. Subgruppe 1 modtog neratinib og profylaktisk loperamid, subgruppe 2 modtog
neratinib, loperamid og budesonid, subgruppe 3 modtog neratinib, loperamid og colestipol, og subgruppe 4
modtog neratinib, loperamid og budesonid pro-re-nata (PRN). Dertil kom 2 subgrupper, som modtog
neratinib efter en dosis-eskalerings-metode, samt en historisk gruppe, der tidligere havde modtaget neratinib
uden forbyggende behandling mod diarré (fra ExteNET-studie). Det primaere effektmal var hendelsesraten
af diarré, hvor lenge patienter havde diarré samt svaerhedsgraden af diarré ved behandling med neratinib og
forebyggende behandlinger mod diarré.
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Tabel 2. Baselinekarakteristika ExteNET-studiet
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ITT-population

EMA-population

(ER+/HER2+)
Neratinib Placebo Neratinib Placebo
(N =1.420) (N =1.420) (N =670) (N = 664)
Median alder (range) — ar 52 (25-83) 52 (23-82) | 51 (25-83) 51 (23-78)
Neoadjuverende behandling, n (%) 342 (24) 397 (27) 162 (24) 192 (29)
Komplet respons 61 (4) 65 (5) 17 (3) 21 (3)
Ikke komplet respons 258 (18) 298 (21) 131 (20) 164 (25)
Ikke oplyst 23 (2) 16 (1) 14 (2) 7))
Menopausal status ved diagnose, n (%)
Premenopausal 663 (47) 664 (47) 350 (52) 342 (52)
Postmenopausal 757 (53) 756 (53) 320 (48) 322 (49)
Hormon-receptor status, n (%)
ER-positive, progesteronereceptor-positive, eller begge 816 (58) 815 (57) 670 (100) 664 (100)
ER-negative og progesteronereceptor-negative eller
ukendt status 604 (43) 605 (43)
Tidligere trastuzumab regime, n (%)
Samtidig med kemoterapi 884 (62) 886 (62) 411 (61,3) 415 (62,5)
Sekventielt med kemoterapi 536 (38) 534 (38) 259 (38,7) 249 (37,5)
Tidligere straleterapi, n (%)
Ja 1.130 (80) 1.150 (81)
Nej 290 (20) 270 (19)
Type af kirurgi, n (%)
Mastektomi 951 (67) 908 (64)
Lumpektomi 468 (33) 511 (36)
Ikke oplyst 1(<1) 1(<1)
Neoadjuverende/adjuverende kemoterapi — antal patienter
(%) 136 (10) 135 (10) 67 (10) 58 (9)
Antracyclin alene 962 (68) 965 (68) 435 (65) 445 (67)
Antracyclin + taxan 318 (22) 316 (22) 167 (25) 159 (24)
Taxan alene 4(<1) 4(<1) 1(<1) 2(<1)
Hverken taxan eller antracyclin
Varighed af adjuverende trastuzumab behandling, maneder 11,5 11,4 11,4 11,4
— median (range) (10,9-11,.9) | (10,8-11,9) | (1,4-29,1) (1,4-24,0)
Tid fra sidste dosis trastuzumab til randomisering, 4.4 4,6 3,07 3,30
maneder — median (IQR)* (1,6-10,4) (1,5-10,8) (0,2-12,0) (0,3-12,0)
Stadie for primeer tumor, n (%)
T1 440 (31) 459 (32) 218 (33) 209 (32)
T2 585 (41) 555 (39) 270 (40) 250 (38)
>T3 144 (10) 117 (8) 61 (9) 65 (10)
Ukendt status 250 (18) 288 (20) 121 (18) 140 (21)
Lymfeknude status**, n (%)
Negativ 335 (24) 336 (24) 130 (19) 125 (19)
1-3 positive lymfeknuder 664 (47) 664 (47) 339 (51) 334 (50)
> 4 positive lymfeknuder 421 (30) 420 (30) 201 (30) 205 (31)
Type af endokrin behandling
Antigstrogen alene 375 (46) 347 (43) 325 (52) 294 (47)
Antigstrogen og Al 20 (3) 34 (4) 20 (3) 29 (5)
Al alene 362 (44) 379 (47) 275 (44) 302 (48)
Hverken antigstrogen eller Al 3(<1) 4(<1) 2(<1) 4 (1)
Ingen endokrin behandling 56 (7) 51 (6) 48 (7) 35 (5)

* IQR: Interkvartil range.
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Af tabel 2 fremgar bade ITT-populationen (patienter med tidlig HER+ brystkraft) og EMA-populationen
(patienter med tidlig ER+/HER2+ brystkreft). Fagudvalget vil primert fokusere pa, om der er forskelle pa
de to arme i EMA-populationen, da det er denne population, der indgar i neratinibs EMA-indikation og
dermed i fagudvalgets vurdering.

Som tabel 2 viser, er der ingen betydende forskelle mellem baselinekarakteristika i de to behandlingsarmes
patientpopulationer. Fagudvalget vurderer, at baselinekarakteristika viser, at behandlingen i studiet er
foraeldet pa flere parametre ift. nuvaerende dansk klinisk praksis:

e Patienterne i studiet er yngre end i dansk klinisk praksis, hvor den gennemsnitlige alder for
patientgruppen er ca. 60 ar ifglge fagudvalget, hvilket ikke formodes at have prognostisk betydning.

e Trastuzumab bliver ikke leengere givet sekventielt med kemoterapi og aldrig med antracyklin alene,
da dette vurderes at vaere en darligere behandling.

e | dansk klinisk praksis bestar neoadjuverende behandling af kemoterapi med tilleg af trastuzumab
og pertuzumab. Denne dobbeltblokade af trastuzumab og pertuzumab blev ikke givet til patienter i
ExteNET, som modtog neoadjuverende behandling. Dette betyder, at patienterne i studiet har
modtaget en darligere neoadjuverende behandling end i dansk klinisk praksis.

o | Danmark er der flere T1-tumorer og feerre T2-tumorer end i studiet, da man i Danmark nu screener
for brystkreeft og derfor opdager tumorerne pa et tidligere stadie.

e Ca. 30 % af patienterne i Danmark er lymfeknude-positive, hvor det i studiet er ca. 80 % Det er
dermed en hgijt selekteret hgjrisikogruppe, der er valgt ud til behandlingen i ExteNET.

e Selvom det er hgjrisikopatienter, som indgar i studiet, har 20 % ikke faet adjuverende
stralebehandling. Det vil ikke vere tilfeeldet i Danmark, hvor alle patienter i hgjrisikogruppen vil fa
adjuverende stralebehandling. Det er dog muligt, at det er de patienter uden lymfeknudemetastaser,
som er mastektomeret (har faet fjernet brystet), der ikke modtager straleterapi, hvilket ogsa er den
patientgruppe, som i Danmark ikke vil modtage denne behandling. Dette er der dog ikke redegjort
for i studiet.

e Antallet af patienter, som har faet mastektomi, er vaesentligt hgjere (ca. 65 %) end i Danmark, hvor
ca. 30 % af patienterne far mastektomi. Dette kan dog skyldes, at der er flere patienter i studiet med
starre tumorer end i Klinisk praksis. | Danmark benyttes oftest brystbevarende operation
(lumpektomi) i kombination med stralebehandling, medmindre der er kontraindikationer herfor.

I et nyere studie fik 26 % af patienter med tidlig ER+/HER2+ brystkraeft og lymfeknudemetastaser komplet
respons under neoadjuverende behandling [11]. Da patienter, som ikke opnar komplet patologisk respons, vil
blive tilbudt behandling med T-DM1, har det betydning for, hvor mange patienter der kan tilbydes neratinib,
se afsnit 5.1.2 for yderligere information.

Desuden vil man i Danmark — hvis neratinib anbefales — pabegynde behandling med neratinib lige efter
afsluttet behandling med trastuzumab, da forebyggende behandling generelt er mere effektiv, jo tidligere
man satter ind. Dette kan betyde, at effekten af neratinib bliver undervurderet, da patienter i studiet farst far
neratinib efter 11 maneders pause. Fagudvalget vurderer dog, at patienterne i studiet har modtaget en
darligere systemisk behandling (inkl. neoadjuverende behandling) og ikke har modtaget stralebehandling, ift.
patienter i nutidig dansk klinisk praksis. Fagudvalget vurderer, at dette medfarer, at effekten af neratinib
overvurderes, i forhold til hvad effekten vil vaere i dansk klinisk praksis. Fagudvalget vil lgbende
kommentere pa dette under resultatgennemgangen, se afsnit 5.1.5.
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5.1.2 Indsnaevring af studiepopulation i vurderingen

Fagudvalget vurderer, at patientpopulationen, som kan tages i betragtning til behandling med neratinib, bar
indskreenkes yderligere i forhold til EMA-indikationen. Fagudvalget vurderer, at det i dansk klinisk praksis
vil vaere patienter med tidlig ER+/HER2+ brystkreaeft med lymfeknudemetastaser, som har modtaget primeer
neoadjuverende behandling og opnaet komplet respons, og patienter, der opdages at have
lymfeknudemetastaser ved primaer kirurgi, som kan have gavn af neratinib. Kun 20 % af patienterne i studiet
er lymfeknude-negative, og der indgar meget fa patienter med sma tumorer (T1). Det betyder ifelge
fagudvalget, at effekten af neratinib for patienter uden lymfeknudemetastaser er darligt belyst. Desuden
vurderer fagudvalget, at patienter med sma tumorer og/eller ingen lymfeknudemetastaser har lav risiko for at
fa tilbagefald, hvorfor yderligere behandling af denne patientgruppe vil veaere overbehandling (se ogsa afsnit
3).

Derfor finder fagudvalget, at det kun er relevant at behandle patienterne i hgj risiko samt intermedizar risiko
med lymfeknudemetastaser, se figur 1. Disse patienter vil primaert fa tiloudt neoadjuverende behandling
forud for kirurgi, men nogle patienter vil ogsa have faet foretaget primeer kirurgi med fund af
lymfeknudemetastaser. Begge disse grupper kan eventuelt tilbydes behandling med neratinib.

| august 2020 blev trastuzumab-emtansin (T-DM1) godkendt af Medicinradet som standardbehandling til
patienter med HER2+ brystkreft, som ikke har opnaet komplet patologisk respons pa neoadjuverende
behandling [12], dvs. som adjuverende behandling. Ca. 74 % af patienter, som modtager neoadjuverende
behandling, opnar ikke komplet patologisk respons, og er derfor kandidater til T-DM1 [11]. | studiet, som
undersgger effekten af neratinib (ExteNET), har ingen patienter modtaget T-DM1 som adjuverende
behandling. Fagudvalget vurderer derfor, at der ikke foreligger evidens for effekten af neratinib efter
behandling med T-DM1. Patienter, som modtager adjuverende behandling med T-DM1, er derfor ikke
kandidater til neratinib. Dermed er det kun ca. 26 % af patienter (med lymfeknudemetaser, som opnar
komplet respons pa neoadjuverende behandling), som er kandidater til neratinib.

Fagudvalget vurderer saledes, at det i alt er ca. 110 patienter, som kan komme i betragtning til behandling
med neratinib.
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Figur 1. Kandidater til behandling med neratinib
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5.1.3 Databehandling og analyse

Nedenfor beskriver vi ansggers datagrundlag, databehandling og analyse for hvert effektmal.

Der foreligger en direkte sammenligning mellem neratinib og ingen behandling (placebo) for patienter med
HER2+ brystkraeft i ExteNET-studiet [8,9,13]. De primere publikationer rapporterer dog effektestimaterne
for ITT-populationen, dvs. patienter, som er ER+, og patienter, der er ER-. Fagudvalget vurderer, at det for
den narrative gennemgang af bivirkninger er bedst at benytte ITT-populationen, da denne giver det bedste
datagrundlag. Fagudvalget forventer ikke, at ER-status a&ndrer typen af bivirkninger eller sandsynligheden
for at opleve bivirkninger. For de gvrige effektmal foretraekker fagudvalget dog, at data skal fokusere pa
EMA-populationen, dvs. patienter med ER+/HER2+ brystkraeft. Effektestimater for denne patientgruppe
indgar i EPAR’en, dog kun med 2 ars opfalgning. Pierre-Fabre har efterfglgende foretaget en
sensitivitetsanalyse efter 5 ars opfelgning, som er prasenteret ved San Antonio Breast Cancer Symposium i
2018. Da fagudvalget gnsker at benytte data med leengst mulig opfalgningstid, har ansgger indsendt data on
file for effektmalene IDFS og livskvalitet. De krav for data on file, som Medicinradet har specificeret i
Kriteriepapiret om anvendelse af upublicerede data, er opfyldt. Studiets design, metoder og primaere
resultater er tidligere publiceret i fagfellebedgmte fuldtekstartikler, og fagudvalget vurderer, at det er
forsvarligt at benytte de upublicerede data, og at dette vil styrke kvaliteten af vurderingen markant.
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Derudover drejer det sig om en ustratificeret analyse ift. IDFS, som har veeret praesenteret pa en konference.
Firmaet har endelig indleveret en stratificeret analyse (stratificeret for randomiseringsstratifikationsfaktorer),
som ikke har vaeret offentliggjort i noget format. Fagudvalget vurderer, at den stratificerede analyse er det
bedste datagrundlag for gennemgangen af effektmalet, og vil derfor benytte denne analyse.

Den sensitivitetsanalyse, som foreligger efter 5 ars opfalgning, har kraevet, at patienterne har indsendt
samtykke pa ny. Dette lykkedes hos ca. 75 % af patienterne, hvilket betyder, at der er feerre patienter i hver
arm. Fagudvalget vurderer, at dette medfarer nogen usikkerhed om validiteten af data, da det ikke er klart
beskrevet, hvilke patienter der ikke kan indhentes nyt samtykke for, men vurderer samtidig, at det er
ngdvendigt at bruge leengst mulig opfalgningstid. Fagudvalget vil derfor benytte analysen ved 5 ars
opfalgningstid pa trods af de usikkerheder, der er forbundet med analysen, men vil tage hgjde for dette under
gennemgangen af data.

I en nylig udgivelse er samlet overlevelse publiceret for bade ITT-population og for EMA-populationen [13].

CONTROL-studiet inddrages kun ved gennemgangen af bivirkningsprofilen ifm. handtering af neratinib-
induceret diarré.

5.1.4 Evidensens kvalitet

Fagudvalget har anvendt GRADE til at foretage en systematisk og transparent vurdering af kvaliteten af
evidensen. Nedenfor falger en beskrivelse af vurderingen af de vaesentligste domaner for hvert klinisk
spgrgsmal. Den fuldstendige GRADE-vurdering og begrundelserne er samlet i en GRADE-profil (bilag 1).

Det vurderes overordnet, at studiet har hgj risiko for bias, da der er foretaget mange &ndringer i
studieprotokollen, som kan have indflydelse pa effektestimaterne. Dette mindsker tiltroen til studiets
resultater. Fagudvalget vurderer dog, at dette primeert har indvirkning pa resultaterne for OS og IDFS, da
opfalgningstiden for hhv. livskvalitet og bivirkninger er 12 og 24 maneder, og sterstedelen af bivirkninger
forventes inden for de forste fA maneder af behandlingen.

Der er nedgraderet for "inkonsistens”, da der kun foreligger et sammenlignende studie. For OS og
livskvalitet er der nedgraderet for “ungjagtighed”, da konfidensintervallerne er brede, hvilket kan betyde
forskellige konklusioner for neratinibs effekt. For OS og IDFS er der nedgraderet for ”indirekthed”, da
fagudvalget vurderer, at patienternes prognose i dansk klinisk praksis er bedre end i ExteNET. For
effektmalet bivirkninger er der ikke nedgraderet for “indirekthed”, selvom effektmalet er opgjort som
treatment-emergent adverse events og ikke bivirkninger som specificeret i protokollen. Der er ikke
nedgraderet, da fagudvalget ikke forventer, at der er vaesentlig forskel pa de to indrapporteringer for
patientgruppen.

Evidensens kvalitet er meget lav, hvilket betyder, at nye studier med hgj sandsynlighed kan &ndre
konklusionen.

5.1.5 Effektestimater og kategorier

I tabel 3 fremgar de absolutte og relative effektforskelle, de forelgbige og aggregerede kategorier, den
samlede kategori og den samlede kvalitet af evidensen for klinisk spgrgsmal 1.
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Tabel 3. Resultater for det kliniske spargsmal

Effektmal Maleenhed Vigtighed Forskel i absolutte tal Forskel i relative tal Aggregeret verdi
(MKRF) Forskel (95 % CI) Forelgbig veerdi Forskel (95 % CI) Forelgbig veerdi for effektmalet
Samlet OS-rate ved 8 ar*** Kritisk 2,1 %-point Kan ikke HR: 0,79 (0,55- Kan ikke kategoriseres Kan ikke
overlevelse (MKRF: 3 %-point) kategoriseres 1,13) kategoriseres
(05)*
Bivirkninger Andel patienter, der oplever | Kritisk 37 %-point (33;40) Negativ RR 3,8 Negativ veerdi Negativ veerdi
en eller flere grad 3-4 (3,3; 4,4)
bivirkninger
(MKRF: 5 %-point)
Gennemgang af Se afsnit 5.1.4 Gennemgang af bivirkningsprofil
bivirkningsprofil
Livskvalitet** | Gennemsnitlig endring Kritisk 0,02 units Ingen dokumenteret Kan ikke kategoriseres Ingen dokumenteret
over tid (-0,01;0,04) merveerdi B merverdi
(EQ-5D MKREF: 0,08)
IDFS** IDFS-rate ved 5 ar Vigtig 5,1 %-point Kan ikke HR: 0,59 Moderat merveerdi Lille merveerdi
(MKRF: 5 %-point) kategoriseres (0,41-0,82)

Samlet kategori for leegemidlets veerdi

Negativ veerdi

Kvalitet af den samlede evidens

Meget lav

MKRF = Mindste klinisk relevante forskel, Cl = konfidensinterval, RR = relativ risiko, HR = Hazard Ratio, IDFS = Invasive-disease free survival.
* Der er ikke opgjort data for dette effektmal.

** Data on file.

*** | protokollen var MKRF defineret for overlevelsen ved 10 ar.
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Samlet overlevelse (OS)

Som beskrevet i protokollen er effektmalet Samlet overlevelse (OS) kritisk for vurderingen af leegemidlets
veerdi for patienterne, fordi det er afgarende for patienterne, om behandlingen medfarer, at flere bliver
helbredt. Fagudvalget havde i protokollen gnsket at fa overlevelsesraten ved 10 ar opgjort, men accepterer
ansggers indsendte data for 8 ars opfalgning.

Data for samlet overlevelse er offentliggjort [13], selvom der endnu er relativt fa heendelser grundet
patienternes gode prognose. Saledes er overlevelsesraten opgjort ved 8 ar, og her er 89,4 % af patienterne i
kontrolarmen i live, mens det er tilfaeldet for 91,5 % af patienterne i neratinib-armen. Den absolutte
effektforskel er dermed 2,1 %-point, hvilket ikke afspejler en klinisk relevant effektforskel (3 %-point). Da
der imidlertid ikke kan beregnes et konfidensinterval baseret pa Kaplan Meyer-kurver, kan den forelgbige
veerdi af neratinib pa den absolutte effektforskel ikke kategoriseres vedr. OS. Selvom der ikke er vist
censureringer i publikationen, noterer fagudvalget, at efter 8 ar er kun ca. 50 % af patienterne "at risk”, pa
trods af at det kun er ca. 10 % af patienterne, som er dgde. Dermed er der mange patienter, som enten ikke
leengere bliver fulgt i studiet, eller som er censureret grundet kortere opfglgningstid.

Den absolutte effektforskel er vist i figur 2 nedenfor.

08, %-point

-5 0 5

Figur 2: Punktestimat og 95 % konfidensinterval for den absolutte forskel for samlet overlevelse. De optrukne linjer indikerer den
mindste klinisk relevante forskel. De stiplede linjer indikerer graenserne for Medicinradets kategorier svarende til halvdelen af
MKRF.

Baseret pa den relative effektforskel opgjort som en hazard ratio pa 0,79 [0,55;1,13] (se tabel 3) har neratinib
forelgbig en vaerdi, som ikke kan kategoriseres vedr. OS grundet det brede konfidensinterval.

Fagudvalget vurderer, at den aggregerede veerdi for neratinib ikke kan kategoriseres vedr. effektmalet OS.
Punktestimatet for den absolutte effektforskel er mindre end den mindste klinisk relevante forskel, og dertil
kan den absolutte effektforskel ikke kategoriseres grundet manglende konfidensinterval. Den forelgbige
kategori for den relative effektforskel kan ikke kategoriseres grundet et bredt konfidensinterval, men
fagudvalget vurderer, at data ikke underbygger, at neratinib har en bedre effekt vedr. OS end placebo.

Dertil leegger fagudvalget vagt pa, at der i dansk Kklinisk praksis nu gives en betydelig mere virkningsfuld
behandling ift. (neo)adjuverende medicinsk behandling, type af kirurgisk behandling samt dansk praksis for
adjuverende stralebehandling sammenlignet med i studiet. Pa den baggrund forventer fagudvalget, at den
danske patientgruppes prognose er veaesentlig forbedret sammenlignet med ExteNET-studiets patientgruppe,
og en eventuel effekt af neratinib er dermed overvurderet i studiet. Fagudvalget vurderer derfor, at den
aggregerede veerdi for neratinib ikke kan kategoriseres sammenlignet med placebo for effektmalet OS.
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Bivirkninger

Som beskrevet i protokollen er effektmalet Bivirkninger kritisk for vurderingen af leegemidlets veerdi for
patienterne. Fagudvalget finder, at bivirkninger (adverse reactions, AR) er et kritisk effektmal, da det
belyser, hvor godt patienterne tolererer neratinib sammenlignet med komparator.

Fagudvalget har valgt at fokusere pa ITT-populationen ift. opggrelsen af bivirkninger, da dette giver det
starste datagrundlag, og da fagudvalget ikke forventer, at handelsesraten er forskellig imellem patienter
baseret pa, om de er HR+ eller HR-.

Grad 3-4 bivirkninger

Som beskrevet i protokollen finder fagudvalget, at forskellen i andelen af patienter, som i lgbet af
opfelgningstiden oplever en eller flere bivirkninger af grad 3 eller 4, er relevant for vurderingen.
Bivirkninger af grad 3-4 er defineret i henhold til National Cancer Institute CTCAE version 4.03 [14]. Data
er opgjort som treatment emergent adverse events (TEAE), dvs. ugnskede handelser, som opstar efter start
pa behandling. Data er saledes ikke for bivirkninger, hvilket fagudvalget tager hgjde for i vurderingen af
evidensens kvalitet.

Efter 2 ar havde 49,7 % i neratinib-gruppen oplevet grad 3-4 ugnskede handelser mod 13,1 % i
placebogruppen. Punktestimatet for den absolutte effektforskel er 37 %-point og afspejler en negativ klinisk
relevant effektforskel. Den nedre graense for konfidensintervallet er tettere pa en negativ klinisk relevant
forskel end pa 0 (ingen effektforskel). Derfor har neratinib forelgbigt en negativ veerdi vedr. grad 3-4
bivirkninger.

Den absolutte forskel er vist i figur 3 nedenfor.

Bivirkninger: Andel patienter, der oplever en
eller flere grad 3-4 bivirkninger, %-point

Negativ veerdi

-10 0 10 20 30 40 50

Figur 3: Punktestimat og 95 % konfidensinterval for den absolutte forskel for bivirkninger. De optrukne linjer indikerer den mindste
klinisk relevante forskel. De stiplede linjer indikerer graenserne for Medicinradets kategorier svarende til halvdelen af MKRF.

Baseret pa den relative effektforskel opgjort som en relativ risiko pa 3,8 [3,3;4,4] (se tabel 3) har neratinib
forelgbigt en negativ veerdi vedr. grad 3-4 bivirkninger.

Fagudvalget vurderer, at neratinib aggregeret har en negativ vardi vedr. delmalet grad 3-4 bivirkninger, da
den forelgbige veerdi for hhv. den absolutte og relative forskel er en negativ veerdi. Fagudvalget vurderer
dog, at haeendelsesraten af grad 3-4 bivirkninger formentlig vil veere lavere i dansk klinisk praksis, da man vil
give loperamid profylaktisk (se nedenstdende gennemgang af bivirkningsprofilen for yderligere
informationer). Fagudvalget vurderer dog, at den aggregerede verdi af neratinib ift. delmalet grad 3-4
bivirkninger stadig vil vaere negativ.
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Gennemgang af bivirkningsprofil

Jf. protokollen gnsker fagudvalget en gennemgang af neratinib og komparators bivirkningsprofiler for at

vurdere bivirkningernes type, handterbarhed og reversibilitet.

Gennemgangen er baseret pa EMA’s produktresume i videst muligt omfang, da denne baserer sig pa
rapportering fra 1.710 patienter, som har modtaget neratinib monoterapi. Fagudvalget vil supplere med data
fra ExteNET-studiet og CONTROL-studiet.

Jf. EMA’s produktresume er de hyppigste bivirkninger ved behandling med neratinib diarré (93,6 %),
kvalme (42,5 %), treethed (27,3 %), opkast (26,8 %), mavesmerter (22,7 %), udslat (15,4 %), nedsat appetit
(13,7 %), smerter i den gvre maveregion (13,2 %), mundbetendelse (stomatitis, 11,2 %) og muskelkramper
(10,0 %). Jf. EMA’s produktresume bgr patienter, som modtager neratinib, modtage forebyggende

behandling mod diarré [15].

Ligeledes er den hyppigste grad 3-4 bivirkning diarré og kvalme, se tabel 4 og tabel 5 for oversigt over grad
3-4 diarré-definitioner. 1 SpC’et er opgjort median tid, en patient samlet set oplevede diarré (alle grader),
hvilket var 59 dage for patienter, som modtog neratinib uden loperamid, mens median leengde for grad 3

diarré var 5 dage. | gennemsnit oplevede hver patient 1,4 handelser af grad 3 diarré.

Tabel 4. Hyppigste bivirkninger ved behandling med neratinib (ExteNET)*

ITT-population
Neratinib Placebo
(N =1.408) (N =1.408)
Grad1-2 | Grad 3-4 | Grad 1-2 | Grad 3-4
Diarré, n (%) 781 (55) | 562 (41) | 476 (34) 23 (2)
Kvalme, n (%) 578 (41) 26 (2) 301 (21) 2(<1)
Treethed, n (%) 359 (25) 23 (2) 276 (20) 6(<1)
Opkast, n (%) 322 (23) 47 (3) 107 (8) 5(<1)
Mavesmerter, n (%) 315 (22) 24 (2) 141 (10) | 3(<1)
Smerter i gvre maveregion, n (%) | 201 (14) 11 (1) 93 (7) 3(<1)
Udslat, n (%) 205 (15) 5(<1) 100 (7) 0
Nedsat appetit, n (%) 166 (12) | 3(<1) 40 (3) 0
Muskelkramper, n (%) 157 (11) 1(<1 44 (3) 1(<1
Svimmelhed, n (%) 143 (10) 3(<1) 135 (9) 3(<1)
Ledsmerter, n (%) 84 (6) 2(<1) 158 (11) 4(<1)
* Heendelsesrate > 10 %.
Tabel 5. Definitioner af grad 1-4 diarré

Definition
Grad 1 diarré Op til 4 affgringer mere pr. dag sammenlignet med normal

hyppighed
Grad 2 diarré 4-6 affgringer mere pr. dag sammenlignet med normal hyppighed,

forekommende mindre end 5 dage
Grad 3 diarré > 7 affgringer mere pr. dag sammenlignet med normal hyppighed

samt inkontinens, hospitalisering kan vere ngdvendigt, evne til at

tage vare pa sig selv er begrenset. Forekommende < 2 dage.
Grad 4 diarré Livstruende diarré, akut behandling pa sygehus ngdvendigt.
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I CONTROL-studiet indgar 137 patienter, som i tilleg til neratinib modtager loperamid profylaktisk mod
diarré. Dette reducerer haendelsen af grad 2 diarré fra 33 % til 25 % og grad 3 diarré fra 40 % til 31 % samt
median tid, en patient samlet set oplevede diarré (alle grader), til 14 dage. Tilsvarende medfgrer den
profylaktiske behandling, at varigheden af grad 3 diarré reduceres fra fem til to dage. Fagudvalget vurderer,
at denne behandling reducerer forekomsten af diarré, men ikke til et niveau, som betyder, at patienterne ikke
er generet af diarré. Fagudvalget understreger, at man i dansk klinisk praksis vil give loperamid profylaktisk,
og at forekomsten af diarré vil ligne hyppigheden i CONTROL-studiet frem for hyppigheden i ExteNET-
studiet.

Overordnet set vurderer fagudvalget, at det er alvorligt, at si mange patienter oplever en grad 3 handelse ved
behandling med neratinib, nar det tages i betragtning, at patienterne er erkleeret raske og formalet med
behandling er at forhindre tilbagefald for en mindre gruppe af patienter. Selvom de primeere bivirkninger
med neratinib er diarré og kvalme, vurderer fagudvalget, at dette er til stor gene for patienterne og kan
betyde, at de vil opleve problemer med at have en normal livsfgrelse. Fagudvalget vurderer, at det er vigtigt
at inddrage, at patienterne er erkleeret raske, og at diarré og kvalme kan gare det vanskeligt at opretholde et
almindeligt arbejds- og privatliv. Behandling med neratinib gger dog tilsyneladende ikke risikoen for
alvorlige, irreversible bivirkninger.

Dosisreduktion og behandlingsophgr:

Neratinib dosis er 240 mg pr. dag. Behandlingspause eller dosisreduktion anbefales, hvis patienten oplever
en grad 3 bivirkning. Der er i alt tre dosisreduktioner: 200, 160 eller 120 mg pr. dag. Hvis patienten ikke
oplever bedring af bivirkningen ved behandlingspause og dosisreduktion, eller hvis patienten oplever en grad
4 ugnsket haendelse, anbefales behandlingsophar.

I CONTROL-studiet indgar 137 patienter, som i tilleg til neratinib modtager loperamid profylaktisk mod
diarré. Dette reducerer andelen af patienter, som ma tage en behandlingspause, fra 34 % til 15 %, og andelen
af patienter, som ma dosisreducere, fra 26 % til 7 %. Herimod a@ndrer behandlingsophar sig ikke (17 % i
ExteNET og 20 % i CONTROL). Fagudvalget vurderer, at det er positivt, at der er feerre behandlingspauser
og feerre dosisreduktioner, men at det havde haft stgrre betydning, hvis der sas faerre behandlingsopher,
hvilket ikke er tilfeeldet.

Der ses hyppigere behandlingsophar hos @ldre patienter (> 65 ar), hvilket fagudvalget er serligt opmaerksom
pa, da patienterne er eldre i dansk klinisk praksis end i studiet.

Kontraindikationer:

Det anbefales at reducere dosis af neratinib, hvis patienten samtidig modtager behandling med en CYP3A4-
haemmer. Neratinib-behandling anbefales ikke sammen med steerke induktorer af CYP3A4. Behandling med
neratinib anbefales ikke til patienter med eksisterende sver leverpavirkning (Child-Pugh C).

Samlet kategorisering af effektmalet Bivirkninger

Fagudvalget vurderer, at neratinib aggregeret har en negativ veaerdi vedr. bivirkninger, dels fordi den
aggregerede veerdi for delmalet grad 3-4 bivirkninger er negativ, dels fordi det ifglge fagudvalget er alvorligt,
at sa mange patienter oplever en grad 3-4 hendelse ved behandling med neratinib. Det vaegter tungt, at
patienterne er erklaret raske, og formalet med behandling er at forhindre tilbagefald for en mindre gruppe af
patienter.
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Livskvalitet

Som beskrevet i protokollen er effektmalet Livskvalitet kritisk for vurderingen af leegemidlets veerdi for
patienterne, fordi livskvalitet er et patientrelevant effektmal, som udover at give indblik i sygdomsbyrden
kan indikere, om bivirkningerne ved leegemidlet pavirker patienternes livskvalitet. Data for livskvalitet er
opgjort pa EQ-5D-3L index efter 12 maneder eller til endt behandling.

Efter 12 maneders behandling var der en @ndring i EQ-5D-3L index score pa -0,05 i neratinib gruppen mod
-0,03 i placebogruppen. Punktestimatet for den absolutte effektforskel er 0,02 og afspejler ikke en klinisk
relevant effektforskel. Den nedre graense for konfidensintervallet er tettere pa O (ingen effekt) end pa en
negativ klinisk relevant forskel. Derfor har neratinib forelgbigt ingen dokumenteret merveaerdi vedr.
livskvalitet.

Den absolutte forskel er vist i figur 4 nedenfor.

Livskvalitet (EQ-5D)
Gns. andring over tid

[

Figur 4: Punktestimat med 95 % konfidensinterval for den absolutte forskel for livskvalitet. De optrukne linjer indikerer den mindste
klinisk relevante forskel. De stiplede linjer indikerer graenserne for Medicinradets kategorier svarende til halvdelen af MKRF.

Den relative effektforskel kan ikke udregnes, og neratinib har derfor forelgbigt en veerdi vedr. livskvalitet,
der ikke kan kategoriseres.

Fagudvalget vurderer, at neratinib aggregeret har ingen dokumenteret veerdi vedr. livskvalitet, dels fordi
det er tilfeeldet for den forelgbige veerdi for den absolutte effektforskel, dels fordi der ikke er data for den
relative effektforskel. Fagudvalget forventer, at der vil veere et betydeligt fald i livskvalitet, mens
behandlingen star pa, grundet bivirkningerne relateret til behandlingen. Fagudvalget forventer imidlertid ikke
forskelle i livskvalitet imellem placebo- og neratinib-behandling efter endt behandling, hvilket resultaterne
ved 12-maneders opfalgningstid afspejler.

IDFS

Som beskrevet i protokollen er effektmalet Invasive-disease free survival (IDFS) vigtigt for vurderingen af
legemidlets veerdi for patienterne. IDFS er en brystkreeftspecifik udgave af disease-free survival (DFS,
sygdomsfri overlevelse). IDFS benyttes primeert som et surrogatmal for overlevelse til patientpopulationer
med lang overlevelse. Fagudvalget har i protokollen efterspurgt en IDFS-rate ved 5 ar. De tilgengelige data
herfor pa EMA-populationen er en sensitivitetsanalyse designet til at af-/bekreefte en 2-ars analyse.

Efter 5 ar var IDFS-raten 90,8 % [88,1;93,0] i neratinib-gruppen mod 85,7 % [82,6;88,3] i placebogruppen.
Punktestimatet for den absolutte effektforskel er 5,1 %-point og afspejler en klinisk relevant effektforskel.
Men da der ikke kan beregnes et konfidensinterval baseret pa Kaplan Meyer-kurver, kan den forelgbige
veerdi af neratinib ikke kategoriseres vedr. IDFS.

Side 20 af 28



Den absolutte forskel er vist i figur 5 nedenfor.

IDFS, %-point

-15 -10 -5 0 5 10 15

Figur 5: Punktestimatet for den absolutte forskel for IDFS. De optrukne linjer indikerer den mindste klinisk relevante forskel. De
stiplede linjer indikerer greenserne for Medicinradets kategorier svarende til halvdelen af MKRF.

Baseret pa den relative effektforskel opgjort som en hazard ratio pa 0,59 [0,41;0,82] (se tabel 3) har neratinib
forelgbigt en moderat merveerdi vedr. IDFS.

Som navnt i afsnit 5.1.3 har fagudvalget valgt at benytte resultatet fra den stratificerede analyse af IDFS, pa
trods af at denne er data on file, som ikke har veeret offentliggjort. Den ikke-stratificerede analyse viser
tilsvarende resultater (0,58 [0,41-0,82]). Som naevnt i afsnit 5.1.3 har 5-ars opgerelsen kreevet indhentning af
samtykke pa ny, hvilket kun lykkedes hos 75 % af patienterne. Fagudvalget har derfor valgt at kvalificere
IDFS opgerelsen ved at gennemga resultaterne fra 2-ars opgerelsen, hvor alle patienter indgik. Denne
opgarelse viser en absolut effektforskel pa 4,5 %-point og en relativ effekt pa 0,50 [0,31-0,79]. Fagudvalget
vurderer, at disse resultater er ssmmenlignelige med 5-ars opgarelsen, hvilket understgtter fagudvalgets
beslutning om at benytte 5-arsopgarelsen pa trods af de forbehold, som blev gennemgaet i afsnit 5.1.3.

Fagudvalget vurderer, at neratinib aggregeret har en lille mervardi vedr. IDFS. Punktestimatet for den
absolutte effektforskel er stgrre end den mindste klinisk relevante forskel. Den forelgbige kategori for den
relative effektforskel er en moderat merveerdi, men fagudvalget vurderer, at dette overestimerer effekten af
neratinib. Da der i dansk Klinisk praksis nu gives en betydelig mere virkningsfuld behandling ift.
(neo)adjuverende medicinsk behandling og type af kirurgisk behandling samt dansk praksis for adjuverende
stralebehandling, forventer fagudvalget, at patientgruppens prognose er veaesentlig forbedret sammenlignet
med ExteNET-studiet. Derfor vurderer fagudvalget, at den aggregerede vardi for neratinib er en lille
mervardi sammenlignet med placebo.

5.1.6 Fagudvalgets konklusion

Fagudvalget har vurderet, at patientpopulationen, som kan tages i betragtning til neratinib som forleenget
adjuverende behandling, bgr indskraenkes til patienter med tidlig ER+/HER2+ brystkraeft med
lymfeknudemetastaser, som har modtaget neoadjuverende behandling og opnaet komplet respons pa denne
behandling, samt til patienter, der opdages at have lymfeknudemetastaser ved det primare kirurgiske
indgreb. Nedenstéende konklusion gelder derfor for denne patientgruppe, frem for EMA-indikationen, som
fokuserede pa patienter med tidlig ER+ og HER2+ brystkraeft.

Neratinibs veerdi pa det kritiske effektmal samlet overlevelse kan ikke kategoriseres. Punktestimatet for den
absolutte effektforskel er mindre end den mindste klinisk relevante forskel, og den relative effektforskel kan
ikke kategoriseres grundet et bredt konfidensinterval. Fagudvalget vurderer, at effekten vil veere mindre i
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dansk klinisk praksis, nu hvor patienterne far en bedre behandling, end da studiet blev gennemfart. Derfor
konkluderer fagudvalget, at det ikke er sandsynliggjort, at neratinib medfgrer forbedret overlevelse.

Der kan i studiet pavises en effekt for det vigtige effektmal IDFS, som i bedste fald svarer til, at neratinib har
en moderat merverdi sammenlignet med placebo for dette effektmal. Fagudvalget vurderer dog, at effekten
vil vaere mindre i dansk klinisk praksis, nu hvor patienterne far en bedre behandling, end da studiet blev
gennemfgrt. Derfor har fagudvalget vurderet, at neratinib har en lille merverdi sammenlignet med placebo
for effektmalet IDFS. For det kritiske effektmal livskvalitet har neratinib ingen dokumenteret merveerdi
sammenlignet med placebo. Neratinib er en bivirkningstung behandling sammenlignet med placebo. 31 % af
patienter oplever at fa grad 3 diarré i lgbet af de forste maneders behandling, selv nar der gives profylaktisk
behandling med loperamid. Fagudvalget finder det derfor sandsynligt, at der serligt i de farste maneder efter
opstart af behandling vil veere reduceret livskvalitet for patienter, som modtager neratinib, grundet
bivirkninger. Fagudvalget understreger dog, at der ikke er tale om livstruende bivirkninger, men at der er tale
om meget generende bivirkninger for patienter, som ellers er erkleeret raske. Fagudvalget forventer derfor
0gsa, at en del patienter potentielt vil fraveelge behandlingen grundet bivirkningerne. Den negative veerdi
vedr. bivirkninger vejer tungt i fagudvalgets samlede vurdering af neratinibs veerdi sammenlignet med
placebo.

Samlet set vurderer fagudvalget derfor, at neratinib har negativ vaerdi sammenlignet med placebo.

6 Andre overvejelser
Indskraenkning af patientpopulationen

TNM-klassifikationen er i hgj grad korreleret med prognose, dvs. at en patient med f.eks. TINO kan
forventes at have vasentlig bedre prognose end en patient med T4N3. Derfor gnskede fagudvalget i
protokollen, at effekten af neratinib skulle gennemgas i henhold til patienternes TNM-stadier. Det kliniske
studie inkluderede til start med patienter uanset klinisk stadie, men studieprotokollen blev senere &ndret til
kun at inkludere patienter med tumor stadie 11-111C. Saledes indgar kun fa patienter (99 patienter fordelt pa
begge behandlingsarme) med sma tumorer, dvs. stadie I, i studiet. Dette er en gruppe patienter med bedre
prognose, som potentielt ville vare blevet overbehandlet, hvis de havde modtaget en yderligere linje af
behandling. Ansgger har desuden leveret IDFS-data for hver enkelt kombination af T- og N-stadier (kliniske
stadier). Da der er tale om mange potentielle subgrupper, er antallet af patienter i hvert stadie meget sma, og
det er derfor ikke muligt at konkludere pa, om neratinib-behandling primeert har effekt for en bestemt
subgruppe. Jf. afsnit 5.1.2 finder fagudvalget det kun relevant at behandle hgjrisikopatienter med
lymfeknudemetastaser med neratinib. Dermed er der taget hgjde for overvejelser vedr. TNM-stadier, da de
patienter, som potentielt kunne blive overbehandlet, ikke er en del af denne population.

Neratinib-behandling ift. respons pa neoadjuverende HER2-rettet behandling

T-DML1 blev i juni 2020 godkendt af Medicinradet som standardbehandling til patienter med HER2+
brystkraeft, som ikke opnaede komplet patologisk respons pa neoadjuverende behandling. Dette medfarte, at
behandlingsreekken for HER2-rettet behandling nu skelner imellem patienter, som opnar komplet patologisk
respons, og patienter, som ikke opnar komplet patologisk respons. EMA-indikationen for neratinib indikerer,
at patienter skal have modtaget et ars HER2-rettet behandling for at komme i betragtning til behandling med
neratinib. T-DM1 er ikke en af de foregaende behandlinger, som indgar i det kliniske studie for neratinib.
Derfor finder fagudvalget ikke, at patienter, som har modtaget T-DM1 som adjuverende behandling, kan
tages i betragtning til neratinib-behandling.
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7 Relation til behandlingsvejledning

Jf. RADS "Baggrundsnotat for anti-HER2 behandling af brystkreeft” er der kun en linje/et ars adjuverende
behandling for patienter med HER2+ brystkraft. Da neratinib har indikation efter et ars HER2-rettet
behandling, vil en eventuel anbefaling svare til, at der indfares et nyt behandlingstrin for patientgruppen.
Desuden vil fagudvalgets skelnen mellem hhv. patienter med og uden lymfeknudemetastaser ift. potentiel
gavn af neratinib medfgre, at der indfares nye subgrupper i behandlingsvejledningen.
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10 Versionslog

Version Dato Andring

11 4. februar 2021 Under hgringsprocessen angav Pierre Fabre, at overlevelsesdata, som
hidtil ikke var publiceret og dertil var fortrolige, nu var publiceret.
Vurderingsrapporten er derfor opdateret med data for samlet overlevelse.

1.0 21. oktober 2020 Godkendt af Medicinradet.
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11 Bilag 1: Evidensens kvalitet

11.1 Cochrane, Risk of Bias

Vurdering af risiko for bias ved Cochranes RoB 2.0 assessment tool.

ExteNET, Martin et al, 2017, Lancet Oncology, NCT00878709

Bias

Risiko for bias

Uddybning

Risiko for bias i

randomiseringsprocessen

Lav

Allokering til de to arme var randomiseret, og blindingen var
bibeholdt indtil primaranalysen. Der er ingen forskelle i
baselinekarakteristika, som angiver, at der var problemer med
randomiseringsprocessen.

Risiko for bias grundet afvigelser fra tilsigtet intervention

Effekt af tildeling til

Patienterne var blindet igennem studiet. Ligeledes var klinikere
og personale, som udleverede medicinen, blindet igennem
studiet. Dog blev blindingen ophavet for analyseholdet ved

intervention Forbehold primaeranalysen. Det specificeres, at der opretholdes "en
firewall” imellem disse personer og klinikere, som bedgmmer
progression.
Grundet &ndringer i studieprotokollen, som forlengede
tidshorisonten for studiet fra 2 til 5 ar, matte der indhentes
samtykke pa ny. Dette lykkedes kun for 75 % af patienterne.

Manglende data for Forbehold Der er lige mange, som ikke indgiver samtykke i hver arm,

effektmal men der er ingen detaljeret gennemgang af, hvem der ikke
indgiver samtykke. Det kan derfor ikke vurderes, om det
medfarer bias i analyserne.

Risiko for bias ved Lav Der er intet, som tyder pa bias ved indsamling af data.

indsamlingen af data
Der var mange protokolendringer Igbende, inkl. vaesentlige

o ] andringer i patientpopulationen, som kan pavirke

Risiko for bias ved ) effektestimater betydeligt.

udveelgelse af resultater, | Hgj Desuden er EMA-populationen vasentlig anderledes end ITT-

der rapporteres populationen, og denne analyse er foretaget efter ophavning af
blinding.

Overordnet risiko Der er foretaget mange @ndringer i studieprotokollen, som kan

Hagj have indflydelse pa effektestimaterne. Dette mindsker tiltroen

for bias

til studiets resultater.
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11.2 GRADE-profil

Sikkerhedsvurdering Antal patienter Effekt
.| Risiko Relativ | Absolut | Sikkerhed | Vigtighed
Ant_al Stuc_ile for Inkonsistens | Indirekthed | Ungjagtighed And_re Neratinib Placebo (95 % (95 %
studier | design . overvejelser
bias Cl) Cl)
Samlet overlevelse (OS)
1 randomised | serious @ serious b serious ¢ serious © none 57/670 (8,5 %) 70/664 (10,6 %) HR0,79 | 2,1%-point| OO0 KRITISK
trials (0,55 to MEGET LAV
1,13)
Grad 3-4 bivirkninger, 23 maneder
1 randomised |  not serious b not serious not serious none 3271662 (49,4 %) 761657 (11,6 %) RR 4,27 37,8 %- [S1818]@) KRITISK
trials serious (341to point MODERAT
5,35) (33,3;42,4)
Livskvalitet, 12 maneder
1 randomised [  not serious not serious serious ¢ none 662 657 0,02 units | GHOO KRITISK
trials Sserious (-0,01;0,04) LAV
IDFS, 5 AR
1 randomised | serious 2 serious b serious ¢ not serious none 609/670 (90.8 %) 570/664 (85.7 %) HR 0,59 |5,1%-point | ©OOO VIGTIGT
trials (0,41to MEGET LAV
0,82)
Kvalitet af den samlede MEGET LAV ¢
evidens
aDer er nedgraderet ét niveau, da der var nogle forbehold i vurderingen af risiko for bias. Dette vurderes primert at indvirke pd OS- og IDFS-effektmalene.
b Der er nedgraderet ét niveau, da der kun var ét studie.
¢Der er nedgraderet ét niveau, da konfidensintervallet er bredt og indeholder bade positive og negative konklusioner.
dDen samlede evidenskvalitet er vurderet ud fra den laveste kvalitet af de kritiske effektmal.
¢ Fagudvalget vurderer, at patienternes prognose i dansk klinisk praksis er bedre end i ExteNET.
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1 Basic information

Table 1. Contact information
Name Erik Arver
Title Nordic Market Access Head
Area of responsibility Market Access
Phone +46 70 750 87 37
E-mail erik.arver@pierre-fabre.com
Name
Title

Area of responsibility
Phone

E-mail

Table 2.

Overview of the pharmaceutical

Proprietary name
Generic name

Marketing authorisation holder
in Denmark

ATC code
Pharmacotherapeutic group
Active substance(s)

Pharmaceutical form(s)

Mechanism of action

Dosage regimen

Therapeutic indication relevant
for assessment (as defined by
the European Medicines
Agency, EMA)

NERLYNX
Neratinib

Pierre Fabre Pharma Norden AB
Karlavagen 108; Plan 9

115 26 Stockholm

Sweden

LO1XE45
Antineoplastic agents, other antineoplastic agents, protein kinase inhibitors,
Neratinib

Neratinib is administered orally. The recommended dose is 240 mg neratinib,
administered as 6 x 40 mg tablets taken once daily and continually for 1 year.

Neratinib is an oral, intracellular, irreversible multiple ErbB tyrosine kinase inhibitor (TKI)
of HER1, HER2 and HER4 that results in decreased proliferation and increased tumour
cell death. Neratinib is the first HER2-directed therapy to be approved in the European
Union in the extended adjuvant setting (after the completion of 1 year of adjuvant
trastuzumab-based therapy) for the treatment of human epidermal growth factor
receptor 2—positive (HER2+)/hormone receptor—positive (HR+) early breast cancer.

The recommended dose is 240 mg neratinib, administered as 6 x 40 mg tablets taken
once daily and continually for 1 year. Neratinib should be taken with food, preferably in
the morning.

Neratinib is indicated for the extended adjuvant treatment of adults with early-stage
HR+, HER2+ breast cancer and who completed adjuvant trastuzumab-based therapy
less than 1 year ago.
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Other approved therapeutic None
indications

Will dispensing be restricted to  Neratinib is prescribed in a hospital or clinic setting under the supervision of an
hospitals? oncology specialist but is an oral drug self-administered by the patient at home.
Neratinib will be dispensed by hospital pharmacists.

Combination therapy and/or co- The European Medicines Agency (EMA) label indicates that patients are instructed to

medication start antidiarrhoeal prophylaxis with the first dose of neratinib and maintain regular
dosing of the antidiarrhoeal product during the first 1-2 months of treatment, titrating
to achieve 1-2 bowel movements per day [1].

Packaging — types, sizes/number 40-mg, 180-tablet pack
of units, and concentrations

Orphan drug designation Not applicable.
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2 Abbreviations

AE
ASCO
ATC
BCIRG
BID

BL

cHR

cl

CL
CL-PRN
CNS
CRF
DCIS
DDFS
DE

DFS
DFS-DCIS
DMC
eCRF
EGFR
EMA
EOT
ER
ESMO
EU
FACT-B
FDA
HER2
HR
HRQoL

iDFS

IQR

adverse event

American Society of Clinical Oncology

Anatomical Therapeutic Chemical Classification System

Breast Cancer International Research Group
twice daily

budesonide + loperamide
cause-specific hazard ratio
confidence interval

colestipol + loperamide

colestipol + as-needed loperamide
central nervous system

case report form

ductal carcinoma in situ

distant disease-free survival

dose escalation

disease-free survival

disease-free survival including ductal carcinoma in situ

Danish Medicines Council

electronic case report form

epidermal growth factor receptor
European Medicines Agency

end of treatment

oestrogen receptor

European Society for Medical Oncology
European Union

Functional Assessment of Cancer Therapy—Breast
Food and Drug Administration

human epidermal growth factor receptor 2
hormone receptor

health-related quality of life

invasive disease-free survival
investigational product

interquartile range
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IRT

I-SPY-2

ITT

NA
NCCTG
NCI-CTC
NCI-CTCAE
NCT
NE

0s
pCR
PR
PRN
Qb
QoL
SABCS
SAE

SD

SE

sHR
SLR
SmPC
STEEP
T-DM1
TEAE
TID
TKI
TNM
TTDR

VAS

interactive response technology

Investigation of Serial Studies to Predict Your Therapeutic Response with Imaging and Molecular

Analysis 2

intention to treat

not available

North Central Cancer Treatment Group
National Cancer Institute Common Terminology Criteria
National Cancer Institute Common Terminology Criteria for Adverse Events
National Clinical Trial Number

not estimable

overall survival

pathologic complete response

progesterone receptor

as needed

once daily

quality of life

San Antonio Breast Cancer Symposium
serious adverse event

standard deviation

standard error

subdistribution hazard ratio

systematic literature review

summary of product characteristics
standardised definitions for efficacy endpoints
trastuzumab emtansine

treatment-emergent adverse event

three times a day

tyrosine kinase inhibitor

tumour, node, metastasis

time to distant recurrence

visual analogue scale
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3 Summary

In Denmark, breast cancer is the most common cancer in women, with an estimated 4,628 new cases of female
breast cancer in 2018 [2]; of these, approximately 4,400 are early breast cancer [3]. Limited Danish
epidemiological data are available for the incidence and prevalence of human epidermal growth factor
receptor 2—positive (HER2+)/hormone receptor—positive (HR+) breast cancer; however, approximately

10% to 15% of early breast cancers are HER2+ [3]. In the Swedish National Breast Cancer Registry in 2018, of
7,689 women diagnosed with breast cancer with molecular subtyping, 1,040 were HER2+ (13.5%), but
HER2+/HR+ was not reported [4]. In the United States, it is estimated that approximately 15% of patients with
early breast cancer have tumours that are HER2+, and two-thirds of HER2+ breast cancers are also HR+,
meaning approximately 10% of early breast cancers are HER2+/HR+ [5].

The Danish Medicines Council (DMC) has not published treatment guidelines on breast cancer. However, RADS
guidelines were published in 2016; for neoadjuvant treatment, patients with HER2+ early breast cancer should
receive chemotherapy before surgery and trastuzumab after surgery. For adjuvant treatment, patients should
undergo surgery and chemotherapy followed by trastuzumab for 1 year [6, 7]. RADS guidelines do not stipulate
if patients need to achieve complete response before starting trastuzumab. Patients with HER2+/HR+ breast
cancer also receive adjuvant endocrine therapy, either with tamoxifen or an aromatase inhibitor for 5 years,
with the option for extended endocrine therapy for up to 10 years [6-8].

Despite successful treatment with trastuzumab and endocrine therapy, approximately 23% of patients with
HER2+/HR+ early breast cancer experience a recurrence within 10 years [9]. As such, there is an unmet need
for new interventions to improve on the benefits of trastuzumab-based therapy to reduce the risk of disease
recurrence [5, 9, 10]. Alternative HER2-directed adjuvant regimens used in combination with or after 1 year of
trastuzumab-based therapy, such as pertuzumab or lapatinib, have shown limited efficacy in further reducing
the risk of recurrence in patients with early HER2+/HR+ breast cancer [11-13]. More recently, trastuzumab
emtansine (T-DM1) has been approved by the DMC for patients with early HER2+ breast cancer who do not
achieve complete response to neoadjuvant therapy and surgery [14]. Patients achieving complete response
should be offered trastuzumab as first-line therapy [15].

Neratinib is the only HER2-targeted therapy in the extended adjuvant setting used after trastuzumab. It is
administered orally, removing the need for venous access, port maintenance, and risk of clotting or infection
[16]. With neratinib, dual blockade of oestrogen receptor (ER) and HER2 signalling pathways may result in
enhanced and sustained anti-tumour activity, as extended ErbB blockage has the potential to re-sensitise the
ER signalling pathway to endocrine therapy [10, 17].

Clinical data in this application are based on the NERLYNX (neratinib) label defined by the European Medicines
Agency (EMA) in the extended adjuvant treatment of adults with early-stage HR+, HER2+ breast cancer and
who completed adjuvant trastuzumab-based therapy less than 1 year ago.

The analysis of overall survival (OS) for the EMA label population shows a reduction in mortality (hazard ratio,
0.79; 95% confidence interval [Cl], 0.55-1.13) [18]. In this population, it was shown that neratinib significantly
improved 2-year and 5-year invasive disease-free survival (iDFS) when given less than 1 year from prior
trastuzumab-based adjuvant therapy, versus placebo:

= 2-year iDFS: 95.3% vs. 90.8% (neratinib vs. placebo, respectively; hazard ratio, 0.50; 95% Cl, 0.31-0.79;
P =0.003). The absolute benefit was 4.5%, resulting in a relative risk reduction of 51% [19].

®  5-year iDFS: 90.8% vs. 85.7% (neratinib vs. placebo, respectively; hazard ratio, 0.59; 95% Cl, 0.41-0.82;
P =0.002). The absolute benefit was 5.1%, resulting in a relative risk reduction of 42% [19].

Neratinib in the extended adjuvant setting does not have a long-term or clinically significant impact on health-
related quality of life (HRQol) [20, 21].

Safety data are provided from ExteNET and CONTROL trial (a phase 2, open-label safety and tolerability study
investigating the effect of antidiarrhoeal strategies). Diarrhoea was the most common side effect in patients
treated with neratinib in ExteNET. The CONTROL trial showed that neratinib-associated diarrhoea is
manageable [22].
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4 Literature search

The DMC conducted a literature search for appropriate full-text articles published in scientific, peer-
reviewed journals comparing neratinib with placebo. The literature search identified one full-text
paper Martin et al. [23]. For completeness Pierre Fabre conducted a clinical systematic literature
review (SLR) to identify studies relevant to neratinib for the treatment of early HER2+/HR+ breast
cancer within 1 year of trastuzumab-based therapy. The SLR was last updated in November 2018.
Once relevant studies were identified, study characteristics, efficacy, HRQolL, and safety data were
extracted, and methodologies were critically appraised according to internationally validated
methods. See Appendix B for the full search strategy and details of the process and methods used to
identify and select the clinical evidence relevant to the submission.

The clinical SLR identified one study of neratinib that was relevant to the scope of this submission:
the ExteNET trial [23, 24]. As the comparator is standard of care with no further HER2-directed
therapy, no other relevant studies were identified.

In addition to ExteNET, the CONTROL trial investigated the use of neratinib in people with early
HER2+/HR+ breast cancer and is included in the marketing authorisation for neratinib [1, 22, 25-27].
This study was not identified in the clinical SLR because it is not a randomised controlled trial, but it is
relevant to the submission and is described in the sections below.

The evidence base to support the clinical efficacy of neratinib reflects the licensed indication and the
anticipated use of this treatment in clinical practice in Denmark. No major factors or patient
characteristics relating to the evidence have been identified that would likely affect the applicability
of the evidence or exert an influence on the clinical response of neratinib in adults with early
HER2+/HR+ breast cancer who have completed a course of adjuvant trastuzumab-based therapy less
than 1 year ago.

Databases and search strategy

See Appendix B for the full search strategy and details of the process and methods used to identify
and select the clinical evidence relevant to the submission.

Page 10 of 76



Pierre Fabre | Application for the assessment of neratinib in the extended adjuvant treatment of
HER2+/HR+ early breast cancer after trastuzumab-based therapy in Denmark

4.1 Relevant studies

Table 3. Relevant studies included in the assessment
Dates of study
(start and expected
Reference (title, author, journal, year) Trial name NCT number completion date)
Chan A, Delaloge S, Holmes FA, Moy B, Iwata H, Harvey VJ,  ExteNET NCT00878709  July 2009 to
et al. Neratinib after trastuzumab-based adjuvant therapy October 2019

in patients with HER2-positive breast cancer (ExteNET): a
multicentre, randomised, double-blind, placebo-controlled,
phase 3 trial. Lancet Oncol. 2016 Mar;17(3):367-77.

Gnant M, Martin M, Holmes F-A, Jackisch C, Chia SK, Iwata
H, et al. Efficacy of neratinib in hormone receptor—positive
patients who initiated treatment within 1 year of
completing trastuzumab-based adjuvant therapy in HER2+
early-stage breast cancer: subgroup analyses from the
phase Il ExteNET trial. Presented at the San Antonio Breast
Cancer Symposium; 4-8 December 2018. San Antonio, TX,
USA.

Martin M, Holmes FA, Ejlertsen B, Delaloge S, Moy B, Iwata
H, et al. Neratinib after trastuzumab-based adjuvant
therapy in HER2-positive breast cancer (ExteNET): 5-year
analysis of a randomised, double-blind, placebo-controlled,
phase 3 trial. Lancet Oncol. 2017 Dec;18(12):1688-700.

Chan A, Moy B, Mansi J, Ejlertsen B, Holmes FA, Chia S,
et al. Final efficacy results of neratinib in HER2-positive
hormone receptor-positive early-stage breast cancer from
the phase Il ExteNET trial. Clinical Breast Cancer. 2020

Oct 6.
Barcenas CH, Hurvitz SA, Di Palma JA, Bose R, Chien AJ, CONTROL NCT02400476 February 2015 to
lannotti N, et al. Improved tolerability of neratinib in May 2021

patients with HER2-positive early-stage breast cancer:
diarrheal toxicity in the CONTROL trial. Ann Oncol.
2020 May 25.

NCT, National Clinical Trial number.
4.2 Main characteristics of included studies

4.2.1 ExteNET trial: extended adjuvant therapy with neratinib versus placebo

This submission is based primarily on the ExteNET study [23, 24], with supporting safety data from
the CONTROL study Barcenas et al. [22]. The main characteristics of the studies are outlined in
Section 4.2 and in Appendix A.

ExteNET (NCT00878709, Study 3144A2-3004-WW) is a randomised, double-blind, placebo-controlled,
phase 3 pivotal trial that compares extended adjuvant therapy with neratinib versus placebo in
women with HER2+ breast cancer who were within 2 years of completing trastuzumab therapy
(intention-to-treat [ITT] population). A subpopulation of ExteNET is relevant to this submission: the
EMA label population (patients with HER2+/HR+ breast cancer within 1 year of trastuzumab therapy).
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Two-year and 5-year efficacy and safety data in the ITT population have been published in two
journal articles [23, 24]. The data in the EMA label population relevant to the scope were presented
at the 2018 San Antonio Breast Cancer Symposium (SABCS) [19]. Additional analyses of HRQolL data
were presented at European Society for Medical Oncology (ESMO) 2017 [28] and SABCS 2018 [27]
and in a full publication [20].

Table 4 presents details of the ExteNET methodology; further details on design, endpoints, and
statistical analysis are described in Sections 4.2.1.1 to 4.2.1.3. Appendix G presents full details of
inclusion and exclusion criteria and permitted and disallowed concomitant medication. ExteNET
provides the key efficacy and safety data for neratinib included in the economic model.

Table 4. ExteNET: summary of trial methodology

Location 495 sites in 40 countries in Europe, Asia, Australia, New Zealand, North America, and South
America (2 sites in Sweden [n = 7], 12 sites in Denmark [n = 112])

Trial design International, multicentre, randomised, double-blind, placebo-controlled phase 3 trial

Intervention(s) Placebo (ITT: n = 1,420) or neratinib 240 mg (ITT: n = 1,420) taken orally, once daily
and continuously for 12 months.

comparator(s) Treatment was given for 12 months unless disease recurrence or new breast cancer,

intolerable adverse events, or consent withdrawal occurred.

Neratinib dose reductions (200 mg, 160 mg, and 120 mg per day) were allowed for toxicity,
with treatment cessation if the lowest dose was not tolerated or if treatment was interrupted
for > 3 weeks. Dose reductions were mandated for grade 3 diarrhoea after resolution to grade
1 or lower within 3 weeks, if a second episode of grade 3 diarrhoea occurred despite optimum
medical therapy, and in the event of symptomatic grade 2 pneumonitis or interstitial lung
disease and other grade 3 non-haematological events after resolution to grade 1 or lower
within 3 weeks.

Concurrent adjuvant endocrine therapy for HR+ disease was recommended.

Primary Primary endpoint: iDFS at 2 years after randomisation, in which invasive disease was defined
outcomes as time from randomisation to the first occurrence of the following events:
(including .

. Invasive ipsilateral breast tumour recurrence
scoring methods

and timings of
assessments) = Local/regional invasive recurrence

= |nvasive contralateral breast cancer

= Distant recurrence

= Death from any cause

Any patient for whom an event had not been observed by the data cut-off was censored at
the date of their last physical examination.
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Other outcomes  Secondary endpoints were:

used in the = iDFS
economic DES-DCIS
model/specified )
in the scope = Time to distant recurrence
= DDFS
= Cumulative incidence of CNS recurrences
= OS
= Safety

All time-to-event secondary endpoints were defined as from time of randomisation.

Health-related quality of life was an exploratory endpoint, with the EQ-5D-3L and FACT-B
version 4, at baseline and months 1, 3, 6, 9, and 12 (end of treatment).

Preplanned The primary efficacy analysis was conducted on the ITT population, consisting of all subjects
subgroups randomised. Prespecified subgroup analyses also included the following:

= HRstatus (HR+ [defined as ER+ or PR+, or both] vs. HR— [defined as ER—and PR-])

= Nodal status (0 vs. 1-3 vs. 4 or more)

= Trastuzumab adjuvant regimen (sequentially vs. concurrently with chemotherapy)

= All subjects who completed prior trastuzumab < 1 year vs. > 1 year from randomisation

= Amended ITT of higher risk patients: (defined as all patients with node-positive disease
who were randomly assigned within 1 year of completing previous trastuzumab)

= All subjects with node-positive disease

= All subjects who were HER2+ based on central testing

CNS, central nervous system; DDFS, distant disease-free survival; DFS-DCIS, disease-free survival including ductal carcinoma
in situ; ER, oestrogen receptor; FACT-B, Functional Assessment of Cancer Therapy—Breast; HER2+, human epidermal
growth factor receptor 2—positive; HR, hormone receptor; iDFS, invasive disease-free survival; ITT, intention to treat;
0S, overall survival; PR, progesterone receptor.

Sources: Chan et al. [24]; Puma data on file [29].
4211 ExteNET: study design

The purpose of the ExteNET study was to investigate whether neratinib can further reduce the risk of
recurrence from previously diagnosed HER2+ breast cancer after adjuvant treatment with
trastuzumab. ExteNET is a three-part, phase 3, multicentre, randomised, double-blind, placebo-
controlled trial comparing neratinib versus placebo in women with early-stage HER2-overexpressed/
amplified breast cancer who have previously received adjuvant trastuzumab. Patients were
randomised in a 1:1 ratio to receive either neratinib or placebo daily for 1 year (Figure 1).

Parts A and B provide key evidence on the efficacy, safety, and tolerability of neratinib. Part A
provided the primary efficacy analysis at 2 years, and part B assessed the sensitivity analysis of
efficacy endpoints at 5 years; both parts supported the licensing of neratinib. Part C assessed OS (to
be done after 248 events), as described in Section 5.1.2.1. Protocol amendments are further
described in Table 5.
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Figure 1. ExteNET trial design

« HER2+ breast cancer, stage PartA PartB PartC

I-IlIC (Amendment 3: stage
II-IlIC)

« Lymph node negative or positive
(Amendment 3: node positive)
or residual invasive disease
after neoadjuvant treatment

* Prior adjuvant therapy with
trastuzumab within 2 years
prior to randomisation
(Amendment 3: within 1 year)

+ ER/PR status known

Neratinib x 1 year

1:1 Randomisation
Long-term survival

Placebo x 1 year

2-year follow-up for iDFS
5-year follow-up for iDFS

Follow-up period is from time of randomisation.

ER, oestrogen receptor; HER2+, human epidermal growth factor receptor 2—positive; iDFS, invasive disease-free survival;
PR, progesterone receptor.

Note: As of Amendment 9, after discontinuing study treatment, patients were followed for disease recurrence and survival
for 2 years after randomisation. With Amendment 13, recurrent disease events and deaths were determined for the
intention-to-treat population as follows:

Part A: Full physical examinations at baseline and 1 year and physical examinations, including breast and axillary
examinations, every 3 months while on treatment and every 4 months during follow-up until the end of year 2.
Part B: Expansion of follow-up from 2 to 5 years (+ 90 days) post-randomisation. Recurrent disease events and deaths
were determined from patients’ medical records upon reconsent of the patients. Statistical evaluations for this part of

the study are considered to be sensitivity analyses. Part C: Long-term follow-up of overall survival until 248 deaths have
occurred.

Sources: Puma data on file [30]; Chan et al. [24]; Martin et al. [23].
Randomisation was stratified by the following three factors [23, 24, 30]:

= Hormone receptor—positive (HR+, defined as either oestrogen-positive or progesterone
receptor—positive, or both [ER+ and/or PR+]) versus hormone receptor—negative
(HR-, defined as oestrogen-negative and progesterone receptor—negative [ER—and PR-])

= Nodal status (0, 1-3 vs. 4 or more positive nodes):

— Patients with residual invasive disease in the breast but node-negative or unknown nodal
status in the axilla after neoadjuvant therapy were included under “1-3” positive nodes.

— In Amendment 3, the inclusion criteria for breast cancer staging and nodal status were

revised to include only patients with stage II-1lIC and only patients with axillary node-
positive disease.

=  Prior trastuzumab given sequentially versus concurrently with chemotherapy:

— Trastuzumab given sequentially was defined as any regimen in which trastuzumab was
started after completion of cytotoxic chemotherapy (e.g., doxorubicin +

cyclophosphamide followed by paclitaxel followed by trastuzumab monotherapy for
1 year).

— Trastuzumab given concurrently with chemotherapy was defined as any regimen in
which trastuzumab was started while chemotherapy was being given (e.g., doxorubicin +
cyclophosphamide followed by trastuzumab + paclitaxel followed by trastuzumab
monotherapy to complete 1 year of trastuzumab).

During the course of the ExteNET trial, the original protocol (29 April 2009) had a total of six global
protocol amendments under the supervision of three sponsors, with the last amendment
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(Amendment 13) occurring in January 2014 [24]. Three of the global protocol amendments affected
the original trial design and are described below and in Table 5. The other three global amendments
included the addition of patient-reported outcomes, removal of the requirement to collect
unscheduled pharmacokinetic samples, and transfer of sponsorship to Puma. The EMA concluded
there were no major methodological issues with ExteNET considering the number of protocol
amendments [31].

Table 5. ExteNET protocol amendments affecting trial design
Amendment 13
Original protocol Amendment 3 Amendment 9 Oct 2013
29 Apr 2009 (Wyeth) 25 Feb 2010 (Pfizer) 14 Oct 2011 (Pfizer)  (Puma)
Planned 3,850 3,300 2,840 (recruitment 2,840
sample size was stopped)
Patient ITT Amended ITT Amended ITT ITT restored to per-
population < 2 years from < 1year from < 1year from pr(-)toc.ol primary
fo.r the trastuzumab trastuzumab trastuzumab objective
primary
analvsis Node positive or Node positive Node positive <2years from
\: negative trastuzumab
Node positive or
negative
Primary iDFS iDFS iDFS iDFS
endpoint
Planned iDFS events: No prespecified No prespecified No prespecified
analyses First interim analysis: target iDFS events target iDFS events target iDFS events
135 90% power to detect 83% power to detect 88% power to detect
Second interim a difference iniDFSif  adifference iniDFSif  a difference in iDFS if
analysis: 236 the hazard ratio was the hazard ratio was the hazard ratio was
) 0.713 in favour of 0.667 in favour of 0.667 in favour of
Final: 337 neratinib neratinib neratinib
90% power to detect
a difference in iDFS if
the hazard ratio was
0.70in favour of
neratinib
Follow-up 5 5 2 Primary: 2
time (years) Descriptive: 5
Secondary Analysis at the 5-year ~ Analysis at DFS and 5-  Analysis at the 2-year ~ Primary analysis at
endpoint follow-up year follow-up follow-up 248 events
(OS analysis)

DFS, disease-free survival; iDFS, invasive disease-free survival; ITT, intention to treat; OS, overall survival.

Sources: Chan et al. [24]; Martin et al. [23]; Puma data on file [30].
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Global Protocol Amendment 3

After study commencement, long-term follow-up data were presented for two adjuvant trastuzumab
trials, North Central Cancer Treatment Group (NCCTG) N9831 and Breast Cancer International
Research Group (BCIRG) 006 [32, 33]. In both trials, the 5-year disease-free survival (DFS) rate was
reported to be approximately 84% for patients treated with adjuvant chemotherapy followed by a
taxane plus trastuzumab, which confirmed a risk of tumour recurrence for patients who completed
adjuvant trastuzumab therapy. However, the 5-year DFS rate for node-negative cancer treated with
adjuvant chemotherapy followed by a taxane plus trastuzumab reported in the BCIRG 006 study was
93%, indicating the recurrence risk was lower than when ExteNET was designed. Additional efficacy
data from more mature pivotal adjuvant trastuzumab trials also suggested that patients were at
higher risk of recurrence closer to completion of adjuvant trastuzumab and that the risk of
recurrence may decrease over time. As a result, ExteNET was amended to include only patients with
a higher risk of recurrence (node positive and stage II-1lIC), and patients were to be randomised
within 1 year of completion of trastuzumab therapy (i.e., the amended ITT population) [24].

Global Protocol Amendment 9

The trial sponsor chose to stop enrolment of new patients, and follow-up was limited to 2 years after
randomisation, which affected the original study objectives of evaluating the long-term efficacy of
neratinib in the extended adjuvant setting [24].

Global Protocol Amendment 13

Amendment 13 was made after the publication of results of the I-SPY-2' study, which compared
neratinib with standard neoadjuvant therapy for high-risk stage II/1ll breast cancer [34]. I-SPY-2
showed the pathological complete response rate for paclitaxel plus neratinib was higher than for
paclitaxel plus trastuzumab. Amendment 13 restored ExteNET to its primary objective—that is, to
obtain iDFS and OS data for all randomised patients to evaluate the long-term efficacy of neratinib in
the extended adjuvant setting. Collection of recurrent disease events was re-established to 5 years
after randomisation, and the primary efficacy analysis was returned to the ITT population [24].

42.1.2 ExteNET: Endpoints

The primary endpoint was iDFS—time from randomisation to the first occurrence of the following
DFS events':

= |nvasive ipsilateral breast tumour recurrence
= Local or regional invasive recurrence or distant recurrence

= Death from any cause, or invasive contralateral breast cancer

Invasive DFS is a frequently used endpoint in early breast cancer clinical trials in the adjuvant setting.
According to US Food and Drug Administration (FDA) guidance on clinical trials, iDFS is an acceptable
surrogate endpoint for breast cancer trials in the adjuvant setting [35]. The definition of iDFS used in
ExteNET followed the STEEP (standardised definitions for efficacy endpoints) criteria [36], except that

i Investigation of Serial Studies to Predict Your Therapeutic Response with Imaging and Molecular Analysis 2.

ii For any patient for whom a DFS event was not observed by the cut-off date of an analysis, DFS was censored at the date of
the last physical examination (either scheduled or unscheduled).
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secondary primary tumours (occurrence of a non-breast cancer) was not included. This was
requested by both the FDA and EMA when the protocol was reviewed.

All time-to-event secondary endpoints were defined as from time of randomisation as follows [29]:

4213

Disease-free survival including ductal carcinoma in situ (DFS-DCIS): Time from randomisation

to the first occurrence of a DFS event (as defined for the primary endpoint) or DCIS. DFS-DCIS
events included DCIS and all DFS events. For patients who have a DCIS diagnosis followed by

a DFS event, the date of event for DFS-DCIS was the date of DCIS.

Time to distant recurrence (TTDR): Time between randomisation and the date of the first
distant recurrence or death from breast cancer. Time to distant recurrence events included
distant recurrence and death from breast cancer.

Distant disease-free survival (DDFS): Time from randomisation to the first occurrence of
distant recurrence or death from any cause. DDFS events included distant recurrence and
death from any cause.

Incidence of central nervous system (CNS) recurrence: Cumulative incidence of CNS
recurrence as first distant recurrence (either isolated CNS metastases or diagnosed
concurrently with other sites of metastatic disease).

0S: Time from the date of randomisation until the date of death, censored at the last date
known alive.

Short- and long-term safety (including incidence of grade = 3 diarrhoea).

ExteNET: statistical testing

Table 6 provides a summary of the planned statistical analyses in ExteNET.
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Table 6. Summary of the statistical analyses of ExteNET

Analysis/parameter

Hypothesis objective

Statistical analysis

Sample size, power
calculation

Data management
and patient
withdrawals

Missing data

Details

To compare iDFS of women with early-stage HER2-overexpressed/amplified breast cancer
following trastuzumab in the adjuvant setting who are receiving neratinib vs. placebo.

Time-to-event endpoints were tested with two-sided log-rank tests, either unstratified (EMA
label population) or stratified® by randomisation factors (intention-to-treat population), and
unstratified or stratified® Cox proportional hazards models were used to estimate hazard
ratios with 95% Cls.

Kaplan-Meier methods were used to estimate 2-year survival rates.

Cumulative incidence in competing-risk analysis was done for CNS recurrences, and Gray’s
test was used to compare treatments.

Adverse events were graded according to the National Cancer Institute Common Terminology
Criteria, version 3.0.

Changes from baseline in quality of life scores were compared with analysis of covariance,
with baseline score as a covariate.

The study was originally designed to enrol 3,850 patients, with a 90% power to detect a
hazard ratio of 0.7 for iDFS at a two-sided 5% significance level. In October 2011, enrolment
was stopped after 2,842 patients were randomly assigned, and follow-up was truncated at
2 years. Consequently, the 2-year analysis of iDFS was considered to be the primary analysis;
the study was expected to have 241 iDFS events; and the power was projected to be 88%
based on a 1-sided log-rank test with a type 1 error of 0.025. No interim analyses were
planned owing to cessation of recruitment.

Any patient for whom an event had not been observed by the data cut-off was censored at
the date of their last physical examination.

The primary analyses did not impute missing values. Patients missing baseline assessments
for FACT-B and EQ-5D questionnaires were not included in the analysis of the health
outcomes assessments.

Partial dates for adverse events:
= |f the start day was missing, the date was imputed as the first day of the month.
= |f the end day was missing, the date was imputed as the last day of the month.

= If the month, year, both month and year, or the entire date was missing, then no data
imputation was implemented; these events were counted with regard to frequency, but
the duration was defined as unknown.

Cl, confidence interval; CNS, central nervous system; EMA, European Medicines Agency; FACT-B, Functional Assessment of

Cancer Therapy—Breast; HER2, human epidermal growth factor receptor 2; iDFS, invasive disease-free survival.

a Although an unstratified analysis was stated in the protocol, it was revised to a stratified analysis in the statistical analysis

plan before unmasking so that the primary analysis was consistent with the stratified design of the trial.

Sources: Puma data on file [30]; Chan et al. [24].

Two efficacy analyses were planned at 2 and 5 years after randomisation [29]:

=  Primary analysis: 2-year follow-up analyses to assess the efficacy study data collected during
the 2-year follow-up period initiated under Amendment 9

= Sensitivity analysis: 5-year follow-up analyses to assess durability of the treatment effect on
iDFS and the impact on OS using the efficacy study data collected during the 5-year follow-up
period initiated under Amendment 13
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Approximately 75% of patients were reconsented for extended follow-up beyond 24 months.
Observations with missing data were censored at the last date of assessment.

The following four prespecified analysis populations were included [29]:

= |TT population (primary): all patients randomised into the study

= Amended ITT population: randomised under Amendment 3 or subsequent amendments;
randomised before implementation of Amendment 3 if patients had node-positive disease
and randomisation within 1 year from completion of prior trastuzumab therapy

= Centrally confirmed HER2+ population: all patients randomised who were confirmed by
central testing

= Safety population: all patients who received at least one dose of study drug
Prespecified subgroup analyses included the following [29]:

= ER/PR status (positive or negative)
= Nodal status (negative vs. 1-3 vs. 4 or more)
= Trastuzumab given sequentially or concurrently with chemotherapy

=  Patients who completed prior trastuzumab < 1 year or > 1 year from randomisation

The efficacy endpoints assessed for the subgroups included OS, iDFS, DFS-DCIS, TTDR, and DDFS. The
incidence of CNS recurrence was not included in the subgroup analysis because there were
insufficient events for meaningful statistical analysis. For any patient for whom a DFS-DCIS or TTDR or
DDFS event was not observed by the cut-off date of an analysis, data were censored at the date of
the last physical examination. For TTDR, if the patient died of causes other than breast cancer, the
TTDR was censored at the date of death.

An additional subgroup analysis was requested by the EMA for patients with HR+ cancer who were
within 1 year of completion of trastuzumab therapy. Although this subgroup was not explicitly
defined in the statistical analysis plan, both variables used to define the label population of interest
(i.e., HR status and < 1 year from completion of prior trastuzumab-based therapy) were prespecified
individually in the statistical analysis plan [19]. Moreover, we can observe that time from last dose of
trastuzumab to randomisation was a median (interquartile range [IQR]) of 4.4 months

(1.6-10.4 months) in the neratinib arm of the ITT population (Table 7).

The ExteNET efficacy results presented in this submission are based on the 2-year and 5-year results
for the ITT population [23, 24] and the EMA label subpopulation: adults with HER2+/HR+ breast
cancer within 1 year of completion of trastuzumab therapy [19]. Overall survival data have recently
been analysed for the ITT and EMA label populations and, although the EMA data are not mature and
no OS data have been published, they are presented for completeness.

For the primary HRQoL analysis, evaluable patients were required to have a baseline HRQoL
assessment and at least one postbaseline HRQoL assessment. Changes from baseline were compared
between treatment groups at each time point using a prespecified analysis of covariance with
baseline score as a covariate and no imputation for missing values. Adjusted least squares mean
values with 95% Cls were estimated within treatment groups and for differences between treatment
groups at each time point. A prespecified secondary analysis was performed using a mixed-effect
model that included visit and treatment as covariates. The model incorporated all available data and
assumed that any missing postbaseline observations were missing at random [20].
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Safety analyses were done in the safety population, defined as all patients who received at least one
dose of study treatment. Adverse events (AEs) were graded according to the National Cancer
Institute Common Terminology Criteria (NCI-CTC), version 3.0 [24].

4214 ExteNET: baseline characteristics

Table 7 presents baseline characteristics of the ITT and label populations. Baseline characteristics
were similar between both populations, with no notable differences of distribution between
treatment arms. Overall, 46.97% (1,334 of 2,840) of the ITT population in ExteNET met the criteria of
the EMA label population.

In ExteNET, the median age in the ITT population was 52.3 years (= 50 years, 59.9%; > 65 years,
12.3%); 81.0% were white, 2.6% black or African American, 13.6% Asian, and 2.9% other. At baseline,
57.4% had HR+ disease (defined as ER+ and/or PR+), 23.6% were node negative, 46.8% had one to
three positive nodes, and 29.6% had four or more positive nodes. Approximately 10% of patients had
stage | tumours, approximately 40% had stage Il tumours, and approximately 30% had stage IlI
tumours. Median time from the last adjuvant trastuzumab treatment to randomisation was

4.5 months [1]. For patients with HR+ tumours, most patients had been treated previously with
endocrine therapy, and concurrent adjuvant endocrine therapy was recommended during the trial
period. Concomitant endocrine therapy during ExteNET was similar between treatment arms in both
the ITT and EMA label populations [37, 38].

In ExteNET, 25% of the ITT population received neoadjuvant therapy, and 125 patients (4.4%) had
pathological complete response, as they were enrolled before Amendment 3. By HR status, fewer
patients with HR+ tumours had a pathological complete response, with only 27 patients in the
placebo arm and 22 patients in the neratinib arm having achieved pathological complete response
after neoadjuvant therapy [39].

For patients with HR+ tumours, most patients had been treated previously with endocrine therapy,
and concurrent adjuvant endocrine therapy was recommended during the trial period. Concomitant
endocrine therapy during ExteNET was similar between treatment arms in both the ITT and label
populations [37, 38].

Patient disposition and flow in the ExteNET trial are described in more detail in Appendix H.
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Table 7. ExteNET: baseline patient characteristics, ITT population and EMA label population

(HR+ completing prior trastuzumab < 1 year from randomisation)

EMA label population

ITT
Neratinib Placebo
Characteristic (n =1,420) (n=1,420)
Region, n (%)
North America 519 (37) 477 (34)
Western Europe, Australia and South 487 (34) 532 (38)
Africa
Asia Pacific, Eastern Europe and South 414 (29) 411 (29)
America
Age, years (median [range]) 52 (25-83) 52 (23-82)
Menopausal status at diagnosis, n (%)
Premenopausal 663 (47) 664 (47)
Postmenopausal 757 (53) 756 (53)
Nodal status,n (%)
Negative 335 (24) 336 (24)
1-3 positive nodes 664 (47) 664 (47)
> 4 positive nodes 421 (30) 420 (30)
HR status, n (%)
Positive (ER+, PR+, or both) 816 (58) 815(57)
Negative (ER—and PR-) 604 (43) 605 (43)
Previous trastuzumab regimen, n (%)
Given concurrently with 884 (62) 886 (62)
chemotherapy
Given sequentially with chemotherapy 536 (38) 534 (38)
T stage, n (%)
T1 440 (31) 459 (32)
T2 585 (41) 555 (39)
>T3 144 (10) 117 (8)
Unknown 250 (18) 288 (20)
Missing 1(<1) 1(<1)
Prior neoadjuvant or adjuvant therapy,®
n (%)
Trastuzumab 1,420 (100) 1,420 (100)
Anthracycline only 136 (10) 135 (10)

Neratinib
(n =670)

237 (35.4)

236 (35.2)

197 (29.4)

51 (25-83)

350 (52.2)

320 (47.8)

130 (19.4)
339 (50.6)

201 (30.0)

670 (100.0)

411 (61.3)

259 (38.7)

218 (32.5)
270 (40.3)
61(9.1)

121 (18.1)

670 (100.0)

67 (10.0)

Placebo
(n = 664)

205 (30.9)

264 (39.8)

195 (29.4)

51 (23-78)

342 (51.5)

322 (48.5)

125 (18.8)
334 (50.3)

205 (30.9)

664 (100.0)

415 (62.5)

249 (37.5)

209 (31.5)
250 (37.7)
65 (9.8)

140 (21.1)

664 (100.0)

58(8.7)
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Characteristic

Anthracycline plus taxane
Taxane only
Neither anthracycline nor taxane

Duration of prior adjuvant trastuzumab
therapy, months (median [range])

Time from last dose of trastuzumab to
randomisation, months (median [IQR])

Concomitant endocrine therapy use for
HR+ tumours, n (%)

No
Yes
Anti-oestrogen only

Anti-oestrogen and aromatase
inhibitor (sequential)

Aromatase inhibitor only

Non—anti-oestrogen or aromatase
inhibitor

ITT EMA label population
Neratinib Placebo Neratinib Placebo
(n = 1,420) (n = 1,420) (n = 670) (n = 664)
962 (68) 965 (68) 435 (64.9) 445 (67.0)
318(22) 316 (22) 167 (24.9) 159 (23.9)
4(<1) 4(<1) 1(0.1) 2(0.3)
115 11.4 11.4(1.4-29.1)  11.4(1.4-24.0)
(10.9-11.9) (10.8-11.9)
4.4(1.6-10.4)  4.6(1.5-10.8)  3.07(0.2-12.0) 3.30(0.3-12.0)
56 (7) 51 (6) 48 (7.2) 35(5.3)
760 (93) 764 (94) 622 (92.8) 629 (94.7)
375 (46) 347 (43) 325(52.3) 294 (46.7)
20(3) 34 (4) 20(3.2) 29 (4.6)
362 (44) 379 (47) 275 (44.2) 302 (48.0)
3(<1) 4(<1) 2(0.3) 4(0.6)

EMA, European Medicines Agency; ER, oestrogen receptor; HR, hormone receptor; IQR, interquartile range; ITT, intention

to treat; PR, progesterone receptor.

2 The number of positive nodes was at the time of initial diagnosis (for patients who received adjuvant therapy) or surgery
(for those who received neoadjuvant therapy). Patients with residual invasive disease in the breast, but node-negative
disease or unknown nodal status in the axilla, after neoadjuvant therapy were included under 1-3 positive nodes.

b The proportion of patients who received neoadjuvant chemotherapy was 25% (n = 247) in the neratinib group and 27%
(n =282) in the placebo group for ITT, and 24.2% (n = 162) in the neratinib group and 28.9% (n = 192) in the placebo

group for the EMA label population.

¢ Percentage is based on the number of patients with HR+ tumours or from stratification factors. Tumours were assessed as
being ER+ or PR+ on the basis of local pathology laboratory cut-offs. There was no protocol specification as to whether a

1% or 10% threshold should be used.

Adapted from Martin et al. [23]; Gnant et al. [19].

4.2.2

CONTROL trial: neratinib with antidiarrhoeal prophylaxis

CONTROL (NCT02400476, Study PUMA-NER-6201) [40] is an ongoing, phase 2, open-label safety and
tolerability study investigating the effect of antidiarrhoeal strategies (e.g., dose escalation

or loperamide prophylaxis) on the incidence and duration of neratinib-associated diarrhoea, the
most common side effect observed in the ExteNET trial.

Interim analyses were presented at SABCS 2016 [41], SABCS 2017 [26], the 2017 American
Association for Cancer Research Congress [25], SABCS 2018 [27], American Society of Clinical
Oncology (ASCO) 2019 [42] and SABCS 2019 [43]. Barcenas et al. [22] recently published the final
data analysis for cohorts 1 to 4 and interim data for cohort 5 in the Annals of Oncology.
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Safety data for neratinib from CONTROL are included in the economic model to reflect the incidence
of diarrhoea with neratinib when initiated with an antidiarrhoeal medication, as instructed in the
label [16]. Table 8 presents details of the CONTROL methodology; further details on design,
endpoints, and statistical analysis are described in Sections 4.2.2.1 to 4.2.2.3. Full details of inclusion
and exclusion criteria and permitted and disallowed concomitant medication are described in

Table G-2 in Appendix G.

Table 8. CONTROL: summary of trial methodology
Location 59 sites in the United States, Canada, Australia, Austria, France, Germany, and Spain
Trial design Open-label, phase 2 safety and tolerability study comparing neratinib + antidiarrhoeal

prophylaxis (e.g., loperamide with or without budesonide or colestipol) vs. an
historical cohort of neratinib without protocol-mandated antidiarrhoeal prophylaxis

Intervention(s) and = Neratinib + loperamide (n = 137, cohort 1)
comparator(s) » Neratinib + loperamide + budesonide (n = 64, cohort 2)
= Neratinib + loperamide + colestipol (n = 136, cohort 3)
= Neratinib + colestipol + loperamide PRN (n = 104, cohort 4)
= Neratinib dose escalation starting at 120 mg + loperamide given PRN (n = 60,
cohort 5)
= Neratinib dose escalation starting at 160 mg + loperamide given PRN (recruitment
ongoing, cohort 6)
= Neratinib-only historical cohort from ExteNET (n = 1,420, ExteNET cohort, no
protocol-mandated loperamide)
Loperamide cohort (cohort 1): oral neratinib 240 mg/day for 1 year—thirteen 28-day
cycles (with or without hormone therapy as indicated), with oral loperamide
prophylaxis (4 mg, 2 tablets/capsules taken 3 times daily) for the first two 28-day

cycles and then loperamide (< 16 mg/day) PRN after completion of loperamide
prophylaxis.

Budesonide cohort (cohort 2): oral neratinib 240 mg/day for 1 year—thirteen 28-day
cycles (with or without hormone therapy as indicated), with oral budesonide (9 mg
daily in the morning) for the first 28-day cycle plus loperamide prophylaxis for the first
two 28-day cycles and then PRN, as described above.

Colestipol cohort (cohort 3): oral neratinib 240 mg/day for 1 year—thirteen 28-day
cycles (with or without hormone therapy as indicated), plus oral colestipol (two 1 g
tablets taken twice daily) for one cycle plus loperamide prophylaxis as described
above for one cycle and thereafter PRN.

Colestipol PRN cohort (cohort 4): 240 mg neratinib orally once daily with food for
thirteen 28-day cycles. Colestipol for 1 cycle and loperamide to be administered PRN.

Neratinib DE1 cohort (cohort 5): 120 mg neratinib for week 1, followed by 160 mg
neratinib starting at week 2, followed by 240 mg neratinib starting at week 3 and
thereafter (C1D15 to end of treatment). Loperamide administered PRN.

Neratinib DE2 cohort (cohort 6): 160 mg neratinib for the first 2 weeks, followed by
200 mg neratinib for the next 2 weeks, followed by 240 mg neratinib thereafter (C2D1
to end of treatment). Loperamide will be administered on a PRN basis only.
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Location 59 sites in the United States, Canada, Australia, Austria, France, Germany, and Spain

Primary outcomes Primary endpoint: incidence of grade > 3 diarrhoea during treatment with neratinib.
(including scoring
methods and timings of
assessments)

All safety analyses were descriptive. Patients were seen on day 1 of cycles 1, 2, 3, 4, 7,
and 10 and at the end of cycle 13 and contacted by telephone on days 1-3 after the
first neratinib dose to inquire about diarrhoea or other potential AEs, receive guidance
on AE management, and confirm the first date of neratinib dosing. Patients used a
diary to record study medication intake. Follow-up continued for 28 days after the last
neratinib dose.

Other outcomes used in  Secondary endpoints included:

the eclonom.l;:. — = Evaluation of the association between antidiarrhoeal treatment exposure and
model/specified in the incidence and severity of diarrhoea (e.g., loperamide with or without budesonide
scope

or colestipol)
= Assessment of the incidence of serious AEs and other AEs of special interest
Exploratory endpoint:

= HRQol, including the EQ-5D-5L and FACT-B version 4 questionnaires completed
electronically on day 1 of cycles 1, 2, 4, 7 and 10 and at the end of cycle 13 (end of
treatment). HRQoL assessments were introduced in November 2015 (protocol
Amendment 2).

Preplanned subgroups None specified

AE, adverse event; DE, dose escalation; FACT-B, Functional Assessment of Cancer Therapy—Breast; HRQoL, health-related
quality of life; PRN, as needed.

Sources: ClinicalTrials.gov [40]; Puma data on file [44]; Hurvitz et al. [26].

4221 CONTROL: study design

Figure 2 presents five cohorts of CONTROL that have completed recruitment and reported results.
Cohorts 1 to 3 received neratinib with structured loperamide prophylaxis after prior treatment with
trastuzumab. Separate patient cohorts were treated with budesonide (corticosteroid) or colestipol
(bile acid sequestrant) in addition to loperamide to determine if these treatments could further
reduce neratinib-associated diarrhoea [26]. Cohort 4 used colestipol without structured loperamide
prophylaxis and cohorts 5 and 6 were different neratinib dose escalation regimens, without
structured loperamide prophylaxis [40]. As cohort 6 results are not yet mature, this cohort is not
discussed further in this dossier. The ExteNET trial, which included an analogous patient population
but no protocol-mandated antidiarrhoeal prophylaxis, was used as a reference point [22].
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Figure 2. CONTROL trial design
Patient Population (N = 501) Primary Endpoint
Stage HIIC HER2+ breast cancer with trastuzumab-based Incidence of grade 3
adjuvant therapy completed within 1year and higher diarrhoea
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l:l - Neratinib 160 mg/day on days 1-14, then 200 mg/day on days 15-28, then 240 mg/day through day 364

escalation #2

I T I T T T T T T I T T 1
0 1 2 3 4 5 6 7 8 9 10 1 12 14

Cycle

BID, twice daily; HER2, human epidermal growth factor receptor 2; QD, once daily; TID, three times a day.
2 One cycle = 28 days.

Source: Barcenas et al. [22].

Neratinib treatment consisted of oral neratinib 240 mg once daily with food for 64 days or until
disease recurrence (as determined by the investigator), death, unacceptable toxicity, or other
specified withdrawal criterion. The neratinib dose could be reduced to 160 mg or 120 mg daily to
manage toxicity. Once the neratinib dose was reduced for a patient, all subsequent cycles were to be
administered at that dose, unless further dose reduction was required [26].

Loperamide was the primary prophylaxis antidiarrhoeal medication mandated in CONTROL.
Loperamide 4 mg (2 tablets/capsules) was taken three times daily during the first two 28-day cycles
of neratinib treatment.

In the original protocol, an initial dose of loperamide 4 mg was administered on cycle 1/day 1
concomitantly with the first dose of neratinib. Subsequent 2-mg doses of loperamide were to be
taken every 4 hours on days 1, 2 and 3 (for a total daily dose of 12 mg), and then every 6 to 8 hours
(for a total daily dose of 6-8 mg) starting on day 4 until the end of the second cycle of therapy

(day 56). Prophylaxis was continued in subsequent cycles at the discretion of the investigator [26].

With Amendments 1 and 2, the loperamide dosing schedule was modified to simplify the regimen
and to prevent or manage diarrhoea in initially enrolled patients. The amended regimen was as
follows:

=  For the first 14 days, loperamide 4 mg was self-administered orally by patients three times
daily (for a total daily dose of 12 mg).

= Loperamide dose reduction guidelines for constipation were provided.
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With Amendment 3, oral budesonide (9 mg daily) was added for cycle 1.
With Amendment 4, colestipol (2 g twice daily) was added for cycle 1.

The final analysis for cohorts 1 to 4 is complete. Enrolment into cohorts 5 and 6 is ongoing; the final
analysis of the CONTROL trial will be performed when all patients have completed 12 months of
neratinib therapy, anticipated in May 2021 [22, 26].

4222 CONTROL: endpoints

The primary objective of CONTROL is to characterise the duration, incidence and severity of
diarrhoea in patients with early-stage HER2+ breast cancer treated with neratinib when administered
with structured antidiarrhoeal strategies after prior treatment with trastuzumab [26, 44].

The primary endpoint of CONTROL is the incidence of grade > 3 diarrhoea during treatment with
neratinib at any time during the study.

Secondary and exploratory endpoints are as follows:

= To evaluate the association between antidiarrhoeal treatment exposure (e.g., loperamide)
and incidence and severity of diarrhoea, such as loperamide with and without anti-
inflammatory agents, or with and without a bile acid sequestrant

= To assess the incidence of serious AEs and other AEs of special interest

= Patient-reported HRQoL (exploratory endpoint)

As the objective of CONTROL is to provide additional safety data for neratinib, the results presented
in this submission are for the entire safety analysis set for CONTROL (i.e., all patients who received
neratinib), which includes all patients with early HER2+ breast cancer, regardless of HR status.

42.2.3 CONTROL: statistical testing

Table 9 provides a summary of the planned statistical analyses in CONTROL. All safety analyses were
descriptive and performed in the safety population (all patients who received > 1 neratinib dose).
Adverse events were graded according to NCl Common Terminology Criteria for Adverse Events
(CTCAE), version 4.0. HRQoL analyses were descriptive and performed in the quality of life (Qol)
analysis population (all patients in the safety population with baseline and > 1 postbaseline QoL
assessment). Mean (standard error) observed HRQoL scores over time were calculated. The primary
analyses did not impute missing values. Changes in HRQoL scores from baseline, if greater than the
previously reported lowest estimate for an important difference, were considered clinically
meaningful. The ExteNET trial, which included an analogous patient population but no protocol-
mandated antidiarrhoeal prophylaxis, was used as an historical control [26].
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Table 9. Summary of the statistical analyses of CONTROL

Analysis/parameter Details

Hypothesis objective

Statistical analysis

Sample size, power
calculation

Data management
and patient
withdrawals

Missing data

To characterise diarrhoea incidence and severity in patients treated with neratinib plus
structured antidiarrhoeal prophylaxis (e.g., loperamide with or without budesonide or
colestipol) compared with neratinib plus loperamide as needed.

Two-sided 95% Clopper-Pearson Cls will be computed.

All safety analyses were descriptive and performed in the safety population (all patients who
received > 1 neratinib dose). Adverse events were graded according to National Cancer
Institute Common Terminology Criteria for Adverse Events, version 4.0.

HRQoL analyses were descriptive and performed in the QoL analysis population (all patients
in the safety population with baseline and > 1 postbaseline QoL assessment). Mean
(standard error) observed HRQoL scores over time were calculated.

The incidence of grade > 3 diarrhoea is assumed to be 15% in this study. A sample size of
120 patients will ensure that the width of the 95% Cl of the incidence of grade > 3 diarrhoea
is no more than 18.5%. For example, if 18 of 120 patients are observed to have grade >3
diarrhoea, the incidence and its 95% (two-sided) Cls will be 15.0% (9.1%-22.7%), in which the
width of the Clis 13.5%.

In addition to the analyses of the overall safety population, antidiarrhoeal prophylaxis
regimen—specific subgroup analyses will be performed as needed. Precision of the estimated
95% Cls for the regimen-specific subgroup(s) will be lower than what is provided above for
the overall safety population.

Starting with Amendment 3, the effect of anti-inflammatory treatments on the incidence,
severity, and duration of diarrhoea will be assessed. Starting with Amendment 4, the effect
of a bile acid sequestrant will be assessed. A sample size of 40 patients will ensure that the
width of the 95% Cl of the incidence of grade > 3 diarrhoea is no more than 33%. For
example, if 4 of 40 patients are observed to have grade > 3 diarrhoea, the incidence and its
95% (two-sided) Cl will be 10.0% (2.8%-23.7%), in which the width of the Clis 21%.

In all cases, the reason(s) for premature discontinuation/withdrawal must be recorded on
the case report form, and the primary reason must be indicated. If a patient is prematurely
withdrawn from the investigational product or the study for any reason, the investigator
must make every effort to perform the evaluations described for the EOT visit (performed
within 5 days of the last dose of investigational product as appropriate). If a patient
discontinues because of an AE, the patient should be strongly encouraged to undergo the
EOT assessments and continue to be under medical supervision until symptoms cease or the
condition becomes stable.

If a patient is lost to follow-up or voluntarily withdraws from study participation, every effort
should be made to determine why a patient is lost to follow-up or withdraws consent. This
information, including the date, should also be recorded. All patients will remain on active
study treatment until a cause of early treatment discontinuation occurs. These include
disease progression, unacceptable toxicity, and withdrawal of consent or until study closure.

The primary analyses did not impute missing values.

AE, adverse event; Cl, confidence interval; EOT, end of treatment; HRQoL, health-related quality of life; QoL, quality of life.

Sources: Puma data on file [44]; Hurvitz et al. [26].
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4224 CONTROL: baseline characteristics

At the time of the database cut-off for the interim safety report (21 October 2019), the safety
population consisted of the following 501 patients who had received at least one dose of neratinib:
loperamide cohort (n = 137), budesonide cohort (n = 64), colestipol cohort (n = 136), colestipol
cohort as needed (PRN) (n = 104) and neratinib dose escalation (n = 60; still actively recruiting) [22].

Table 10 presents baseline characteristics of CONTROL compared with the neratinib-treated cohort
of the ITT population of ExteNET. Baseline characteristics were similar in CONTROL and ExteNET;
however, the following differences were noted: more CONTROL patients had HR+ tumours, more had
received taxanes, and fewer had received anthracyclines, but more ExteNET patients had stage
tumours at diagnosis. In addition, 40% to 62% of patients in CONTROL, but none in ExteNET, had
received pertuzumab as either neoadjuvant or adjuvant therapy. Finally, ExteNET included patients
from South Africa and South America, which were regions not represented in the original five cohorts
of CONTROL [22].

The safety population of CONTROL included all patients with early HER2+ breast cancer regardless of
HR status, reflecting the ITT population of the ExteNET trial. However, the authorised marketing
indication for neratinib (the EMA label population) is narrower: patients with HER2+/HR+ breast
cancer who have completed a course of adjuvant trastuzumab-based less than 1 year ago. Baseline
demographic data show that most of the safety population of CONTROL had HER2+/HR+ breast
cancer (72%-80%), and the median time since last trastuzumab dose in all cohorts was less

than 4.2 months. In addition, patients with a median time since last trastuzumab dose of more

than 12 months are considered protocol deviations for entry criteria and will be removed from the
final analysis [22].

Table 10. Baseline characteristics for the interim analysis population for CONTROL compared
with patients treated with neratinib in ExteNET

ExteNET
(I’T
CONTROL population)
Budesonide Colestipol Colestipol Neratinib
+ + + as- Neratinib arm
Loperamide loperamide loperamide needed dose (loperamide
Characteristic cohort cohort cohort loperamide escalation as needed)
N (at data cut-off) 137 64 136 104 60 1,420

Median age (range), 53(30-86)  49(29-78)  53(26-78)  51(33-77)  51(29-76) 52 (25-83)
years

Menopausal status, %

Premenopausal 30 45 27 37 40 47
Postmenopausal 70 55 71 63 60 53
Not applicable 0 0 2 0 0 0
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Characteristic

Tumour stage at diagnosis, %

|

IIA, 1IB

1A, 1IB, 11C
vV

Unknown

Hormone receptor status, %

Positive (ER+ and/or
PR+)

Negative (ER—and
PR-)

Prior (neo)adjuvant therapy, %

Trastuzumab
Taxanes
Anthracycline
Pertuzumab
T-DM1

Median (range)
duration of prior
trastuzumab, months

Median (range) time
since last trastuzumab
dose, months

Median (range)
duration of prior
pertuzumab, months

Median (range) time
since last pertuzumab
dose, months

ExteNET
(T
CONTROL population)

Budesonide Colestipol Colestipol Neratinib

+ + + as- Neratinib arm
Loperamide loperamide loperamide needed dose (loperamide
cohort cohort cohort loperamide escalation as needed)
28 25 16 15 15 10
55 47 47 54 47 42
15 23 27 23 28 31
0 0 0 2 0 0
2 5 10 6 10 17
75 72 76 78 80 57
25 28 24 22 18 43
99 97 99 98 100 100
96 97 99 100 100 90
26 28 23 28 47 77
40 61 62 61 48 0
0 1.6 1.5 0 0 0
115 10.8 (1.2- 10.9 10.9 10.7 115
(2.4-18.2) 16.7) (0.6-15.5) (2.8-14.9) (3.8-13.3)  (0.7-56.9)
3.9 41 2.5 2.5 3.2 4.4
(0.1-12.1) (0.5-12.1) (0.0-12.0) (0.5-12.0) (0.5-20.2)  (0.2-30.9)
3.5(0-11.1) 3.5(0-10.5) 3.5(0-11.8) 3.5(0-15.5) 3.8 0

(1.4-12.1)

12.1 115 11.0 10.8 10.4 0
(3.3-22.3) (2.6-20.0) (0.6-20.0) (1.4-20.5) (0.8-20.2)

ER, oestrogen receptor; ITT, intention to treat; PR, progesterone receptor.

Source: Barcenas et al. [22].
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5 Clinical question

5.1 What is the value of neratinib compared with placebo in patients with ER+
and HER2+ breast cancer?

511 Presentation of relevant studies

This submission is based primarily on the ExteNET study, with supporting evidence from the
CONTROL study. The subpopulation of ExteNET is relevant to this submission: the EMA label
population (patients with HER2+/HR+ breast cancer within 1 year of trastuzumab therapy). In
January 2020, an update to the summary of product characteristics (SmPC) was published. The
updates were due to a request from the EMA in June 2019 to perform and submit reanalyses of the
ExteNET trial, conducted by Puma, with consistent stratification factors—using case report form
(CRF) stratification variables instead of interactive response technology (IRT) variables. These
reanalyses were submitted through a type 2 variation [16]. In the assessment history documentation,
the EMA noted that the reanalyses conducted show that the stratification discrepancies between the
IRT and CRF data did not lead to imbalance between the treatment arms that could have caused
potential bias nor did they impact the validity of the study conclusions. As a result, in the type 2
variation report, the EMA concluded that “the benefit/risk ratio of neratinib remains unchanged.”
Results based on the CRF are included in the updated SmPC and are presented here [16].

The DMC requests published clinical evidence for consideration by the committee. For the ExteNET
study, data are available from the following three data cut-offs:

= July 2014: Published 2-year analysis (used the IRT stratification factors)
=  March 2017: Published 5-year analysis (used the IRT stratification factors)

= July 2019: Published OS and unpublished OS; tumour, node, metastasis (TNM); and HRQoL
data (used both CRF and IRT stratification factors)

The DMC requested analysis of OS and iDFS data for each combination of TNM stages based on a
July 2019 data cut, neither of which are published. However, for transparency, we have provided the
most recent updated OS and TNM data, which are based on the CRF stratifications. Table 11 presents
a full description of the location of all results in this submission.
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Table 11.

ExteNET: summary of results presented in submission

Publication
status

Baseline
characteristics

oS
iDFS
Side effects

Quality of life

TNM
classification

IRT 2-year data:

July 2014
Published

Section 4.2.1.4

Not presented
Section 5.1.2.2
Section 5.1.2.3

Section 5.1.2.4
(ITT population)

Not presented

IRT 5-year data:

March 2017
Published

Section 4.2.1.4

Not presented
Section 5.1.2.2
Section 5.1.2.3

Not presented

Not presented

IRT: July 2019
Published

Section 4.2.1.4

Section 5.1.2.1
Not presented
Not presented

Not presented

Not presented

CRF: July 2019
Unpublished

Not presented

Section 5.1.2.1
Not presented

Not presented

Unpublished (EMA

population)

Section 5.1.4

CRF, case report form; iDFS, invasive-disease-free survival; IRT, interactive response technology; OS, overall survival;
TNM, tumour, node, metastasis.

CONTROL (NCT02400476, Study PUMA-NER-6201) [40] is an ongoing, phase 2, open-label safety and
tolerability study investigating the effect of antidiarrhoeal strategies (e.g., loperamide prophylaxis)
on the incidence and duration of neratinib-associated diarrhoea, the most common side effect
observed in the ExteNET trial.

Table 12 provides a summary of the outcome measures identified in the protocol. The results per

outcome are based on the EMA label.
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Table 12. Summary of the value of neratinib compared with placebo in patients with ER+ and HER2+ breast cancer
Absolute difference in effect Relative difference in effect
Methods
Description of used for
Results per Study Studies included Hazard/odds/risk methods used quantitative
outcome arm N Result in the analysis Difference Pvalue ratio (o] P value for estimation synthesis
OS (CRF Neratinib 671 55 deaths Chan et al. [18] Difference in NA HR: 0.83 0.58- P=0.288  2-sidedlog-rank  NA
stratification (8.2%) estimated OS: 1.18 test and hazard
factors)®: 8 years Estimated OS 1.7% ratios with
All patients rate, 91.1% 95% Cls were
(n=1,339) estimated using
Placebo 668 68 deaths a Cox
(10.2%) proportional
Estimated OS hazards model.
rate, 89.4% Kaplan-Meier
methods were
OS (IRT Neratinib 670 53 deaths Chan et al. [18] Difference in NA HR: 0.79 0.55- P=0.20 used to estimate  NA
stratification (7.9%) estimated OS: 1.13 event-free
factors)b: 8 years Estimated OS 2.1% survival rates.
All patients rate, 91.5%
(n=1,334)
Placebo 664 68 deaths
(10.2%)
Estimated OS
rate, 89.4%
0S: nodal status® Chan et al. [18]
Positive NA NA NA NA NA HR: 0.79 0.53- NA
(n=1,079) 1.16
Negative NA NA NA NA NA HR: 0.82 0.29- NA
(n=255) 2.20
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Absolute difference in effect Relative difference in effect
Methods
Description of used for

Results per Study Studies included Hazard/odds/risk methods used quantitative
outcome arm N Result in the analysis Difference cl Pvalue ratio Cl P value for estimation synthesis
OS: prior Chan et al. [18]
trastuzumab®

Concurrent NA NA NA NA NA NA HR: 0.83 0.52- NA

(n=826) 1.31

Sequential NA NA NA NA NA NA HR: 0.74 0.41- NA

(n=508) 1.30
0S: adjuvant or Chan et al. [18]
neoadjuvant
therapy®

Adjuvant NA NA NA NA NA NA HR: 1.10 0.69- NA

(n=980) 1.77

Neoadjuvant NA NA NA NA NA NA HR: 0.52 0.28- NA

(n=354)" 0.92
OS: pCR status® Chan et al. [18]

No (n = 295) NA NA NA NA NA NA HR: 0.47 0.23- NA

0.92
Yes (n =38) NA NA NA NA NA NA HR: 0.40 0.06- NA
1.88

iDFS: all patients
(n=1,334)"°

2 years Neratinib 670 95.3% Puma data on -4.5% NA NA HR: 0.50 0.31- P=0.003  Stratified Cox NA

(95% Cl, file [45]; Gnant 0.79 proportional
93.1-96.7) etal. [19] hazards model.
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Absolute difference in effect Relative difference in effect
Methods
Description of used for
Results per Study Studies included Hazard/odds/risk methods used quantitative
outcome arm N Result in the analysis Difference cl Pvalue ratio Cl P value for estimation synthesis
Placebo 664 90.8% The log-rank test
(95% Cl, 88.2 and Cox model
92.9) are stratified by
randomisation
5 years Neratinib 670 90.8(95%Cl, Gnantetal.[19]; -5.1% NA NA HR: 0.59 0.41- P=0.002  stratification NA
88.1-93.0) Puma data on 0.82 factors: prior
Placebo 664 85.7% fle (48] trastuzumab
(95% Cl, (concurr'ent or
82.6-88.3) sequential),
nodal status (< 3
or=4).
iDFS (5 years): Chan et al. [18] Time-to-event
nodal status® endpoints were
tested with a
Positive NA NA NA NA NA NA HR: 0.60 0.42- NA 2-sided log-rank
(n=1,079) 0.85 test, and hazard
Negative NA NA  NA NA NA  NA HR: 0.37 0.008-  NA ratios with
(n = 255) 1.24 95% Cls were
estimated using
iDFS (5 years): Chan et al. [18] a Cox
Prior proportional
trastuzumab® hazards model.
Concurrent NA NA NA NA NA NA HR: 0.62 0.40- NA
(n=826) 0.95
Sequential NA NA NA NA NA NA HR:0.51 0.28- NA
(n=508) 0.91
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Results per
outcome

iDFS (5 years):
adjuvant or
neoadjuvant
therapy®

Adjuvant
(n=980)

Neoadjuvant
(n=354)

iDFS (5 years):
pCR status®

No (n = 295)

Yes (n =38)

Side effects

Any TEAE

Grade3or4
TEAE
Quality of life

FACT-B:
12 months/

Study
arm

NA

NA

NA

NA

Neratinib
Placebo
Neratinib

Placebo

Neratinib

NA

NA

NA

NA

662
657
662

657

574

Result

NA

NA

NA

NA

98.0%
86.3%
49.4%

11.6%

-3.7(SD,
12.76)

Studies included
in the analysis

Chan et al. [18]

Chan et al. [18]

Puma data on
file [47]

Puma data on
file [47]

Delaloge et al.
[20]

Absolute difference in effect

Relative difference in effect

Difference

NA

NA

NA

NA

11.7%

37.8%

cl

NA

NA

NA

NA

NA

NA

P value

NA

NA

NA

NA

NA

NA

0.24

Hazard/odds/risk
ratio

HR: 0.65

HR: 0.54

HR: 0.60

HR: 0.44

RR:1.14

RR: 4.27

NA

(0]

0.41-
1.01

0.31-
0.90

0.33-
1.07

0.06-
1.89

1.1-1.17

3.41-
5.35

NA

P value

NA

NA

NA

NA

NA

NA

NA

Description of
methods used
for estimation

NA

NA

Mean change
from baseline

Methods
used for
quantitative
synthesis

NA

NA

NA
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Results per
outcome

end of
treatment

EQ-5D index
score

12 months/
end of
treatment

EQ-5D health
state
12 months/

Study
arm

Placebo

Neratinib

Placebo

Neratinib

Placebo

Neratinib

Placebo

Neratinib

Placebo

795

235
326

580

797

239

324

580

797

Result

-2.8(SD,
13.31)

-3.8

-2.9

-0.016 (SD,
0.163)

-0.019 (SD,
0.177)

-0.05

-0.03

-2.2(SD,
14.50)

-1.6(SD,
14.11)

Studies included
in the analysis

Pierre Fabre
data on file [21]

Delaloge et al.

(20]

Pierre Fabre
data on file [21]

Delaloge et al.
[20]

Absolute difference in effect

Relative difference in effect

Methods
Description of used for
Hazard/odds/risk methods used quantitative
Difference Cl Pvalue ratio Cl P value for estimation synthesis
-2.2
to
0.6
-0.71 -2.96 0.53 NA NA NA A regression of NA
to change from
1.53 baseline at each
month was
performed on
treatment arm
and baseline
value
0.00 -0.01 0.60 NA NA NA Mean change NA
to from baseline
0.02
0.02 -0.01 0.140 NA NA NA A regression of NA
to change from
0.04 baseline at each
month was
performed on
treatment arm
and baseline
value
-04 -1.7 0.59 NA NA NA Mean change NA
to from baseline
1.00
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Absolute difference in effect Relative difference in effect
Methods
Description of used for
Results per Study Studies included Hazard/odds/risk methods used quantitative
outcome arm N Result in the analysis Difference cl Pvalue ratio Cl P value for estimation synthesis
end of Neratinibb 239 -2.4 Pierre Fabre -0.06 -2.33  0.959 NA NA NA A regression of NA
treatment data on file [21] to change from
Placebo 324 -22 2.21 baseline at each
month was
performed on
treatment arm
and baseline
value

Cl, confidence interval; CRF, case report form; ER, oestrogen receptor; FACT-B, Functional Assessment of Cancer Therapy—Breast; HER2+, human epidermal growth factor receptor 2—positive;
iDFS, invasive disease-free survival; IRT, interactive response technology; NA, not available; NR, not reported; OS, overall survival; pCR, pathologic complete response; RR, risk ratio;
SD, standard deviation; TEAE, treatment-related adverse event.

a Analysis used CRF stratifications.

b Analysis used IRT stratifications.
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512 Results per study

5.1.2.1 Overall survival

The final OS analysis for the European Union (EU) label population (patients with HER2+, HR+ early breast
cancer and < 1-year from completion of adjuvant trastuzumab-based therapy) in the ExteNET trial was
recently published in Chan et al. [18]. The primary analysis of OS was to be performed when 248 deaths had
occurred in the ITT population. Although the study was not designed to detect a statistical difference in
terms of OS in the EMA label population, these analyses [48] have been reported [18]. These data should
be interpreted with caution because fewer deaths were observed for meeting the predefined criteria of
248 deaths in the ITT population, and the subgroup analyses were not prespecified. Nevertheless, the data
provide some insight into the likely long-term benefit of neratinib in terms of OS. Appendix K presents
additional exploratory OS data for the ITT population.

As mentioned in Section 5.1.1, in January 2020, an update to the SmPC was published. Results based on the
CRF stratification are included in the updated SmPC and are presented here [16]; however, most of the
published OS data are based on IRT stratification unless otherwise stated.

In the OS analysis published by Chan et al. [18] and when using the CRF stratification, median follow-up
time was 8.0 years (range, 0-9.8 years), and 671 patients were randomised into the neratinib arm and 668
to the placebo arm. At the OS analysis cut-off date of July 2019, the number of patients with an OS event
was 123 (9.2%), with 55 events (8.2%) in the patients treated with neratinib and 68 events (10.2%) in the
patients treated with placebo. The hazard ratio for neratinib versus placebo was 0.83 (95% Cl, 0.58-1.18).
The estimated 8-year OS rates were 91.1% in the patients treated with neratinib and 89.4% in the patients
treated with placebo, resulting in an absolute between-group difference of 1.7%.

When using the IRT stratification, the median follow-up was 8.0 years (range, 0-9.8 years), and 670 patients
were randomized to the neratinib arm and 664 to the placebo arm. At the OS analysis cut-off date of

July 2019, the number of patients with an OS event was 121 (9.1%), with 53 events (7.9%) in the patients
treated with neratinib and 68 events (10.2%) in the patients treated with placebo. The hazard ratio for
neratinib versus placebo was 0.79 (95% Cl, 0.55-1.13); the two-sided P value from the log-rank test was

P =0.20. The estimated 8-year OS rates were 91.5% (95% Cl, 88.9%-93.5%) in the patients treated with
neratinib and 89.4% (95% Cl, 86.6%-91.6%) in the patients treated with placebo, resulting in an absolute
between-group difference of 2.1% (Figure 3) [18].
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Figure 3. ExteNET: Kaplan-Meier curve of overall survival in the HR+/< 1-year population
(n=1,334)
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Source: Chan et al. [18].

A total of 295 patients in the EMA population had received neoadjuvant therapy but had residual disease
(e.g., no pCR). In these patients, there was an absolute benefit in favour of neratinib of 7.4% in iDFS at
5 years (HR, 0.60; 95% Cl, 0.33-1.07; P = 0.086) and of 9.1% in OS at 8 years (HR, 0.47; 95% Cl, 0.23-0.92;

P =0.031) (Figure 4).

Application form version 2.1

Page 39 of 76



Pierre Fabre | Application for the assessment of neratinib in the extended adjuvant treatment of
HER2+/HR+ early breast cancer after trastuzumab-based therapy in Denmark

Figure 4. ExteNET: Kaplan-Meier curve of overall survival in the HR+/< 1-year population with no
pathologic complete response after neoadjuvant therapy (n = 295)
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Source: Chan et al. [18].

Despite the OS data analysis having fewer deaths than the predefined criteria of 248, the OS results in the
EMA label population (HER2+/HR+ within 1 year of trastuzumab) show a low benefit, which is consistent
with other anti-HER2 treatments. The results can be put in perspective with the OS results of trials with
trastuzumab in the adjuvant treatment of HER2+ breast cancer (Figure 5) and T-DM1 in the adjuvant
treatment of HER2+ breast cancer, which did not obtain a complete pathological response after
neoadjuvant treatment with trastuzumab (Figure 6). Of note, the results of these studies did not show any
significant difference in OS, regardless of the length of follow-up [9, 49].
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Figure 5. Adjuvant trastuzumab: overall survival for HER2+/HR+ subgroup

. Deaths: 1-year
Median follow-up Hazard ratio trastuzumag Vs,
(% follow-up after selective crossover) 0S benefit (95% Cl) observation
2005 (0%) 1 year I » 1.67 (0.74-3.78) 16vs9
2006 (4.0%) 2 years | . 1 0.69 (0.39-1.23) 20vs 29
2008 (32.5%) 4 years I . | 1.03 (0.75-1.42) 75vs 75

2012 (47.2%) 8 years —e— 0.84 (0.66-1.06) 126 vs 146

2015 (51.9%) 11 years —e— 0.81(0.65-1.00) 148 vs 176

4 .
Favours trastuzumab  Favours observation

Cl, confidence interval; HER2, human epidermal growth factor receptor 2; HR, hormone receptor; OS, overall survival.

Source: Cameron et al. [9]

Figure 6. T-DM1.: overall survival in residual HER2+ breast cancer
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Source: von Minckwitz et al. [49]
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Although, as stated above, the analysis of ExteNET OS data for the EMA label population can only be
considered descriptive, this analysis shows a reduction in mortality (hazard ratio, 0.79; 95% Cl, 0.55-1.13)
despite the number of events for this analysis being insufficient for this population (121 events). Of
importance, the trends observed in OS are consistent with the 2- and 5-year analyses of iDFS [23, 24],
highlighting greater improvements with neratinib in patients with HR+ disease than in patients with HR-
tumours. These OS results confirm those observed for iDFS at 2 years and 5 years and reinforce the validity
of the EMA label [18, 48].

5.1.2.2 Invasive disease-free survival

2-Year invasive disease-free survival

Invasive DFS was the primary endpoint for the ExteNET study and showed significant improvements in both
the ITT and EMA label populations. In the EMA label population (n = 1,334), the 2-year iDFS rate was 95.3%
for neratinib (n = 670) and 90.8% for placebo (n = 664), equating to an absolute benefit of 4.5% and a
significant relative risk reduction of invasive disease recurrence or death by 51% versus placebo (26 vs.

55 events; stratified hazard ratio, 0.50; 95% Cl, 0.31-0.79; two-sided P = 0.003) (Figure 7) [1]. Table 13
summarises iDFS events by site of first occurrence at 2 years [45].

Figure 7. ExteNET: Kaplan-Meier curve of iDFS at 2 years, HR+ population < 1 year from prior
adjuvant trastuzumab
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Cl, confidence interval; HR+, hormone receptor—positive; iDFS, invasive disease-free survival.

Sources: NERLYNX® SmPC [1]; Gnant et al. [19].
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Table 13. ExteNET: iDFS events at 2 years, HR+ population < 1 year from prior adjuvant

trastuzumab

Patients with events, n (%)
Local/regional invasive recurrence
Invasive ipsilateral breast tumour recurrence
Invasive contralateral breast cancer
Distant recurrence
Death from any cause
Patients censored, n (%)
Kaplan-Meier estimate, % (95% Cl)
12 Months
24 Months
Stratified log-rank test P value (two-sided)?
Unstratified log-rank test P value (two-sided)
Stratified Cox proportional hazards model®
Hazard ratio (95% CI)®
Unstratified Cox proportional hazards model

Hazard ratio (95% Cl)®

Neratinib (n = 670)

Placebo (n = 664)

26 (3.9) 55(8.3)
3(0.4) 12(1.8)
1(0.1) 2(0.3)
1(0.1) 2(0.3)

20 (3.0) 38(5.7)
1(0.1) 1(0.2)

644 (96.1) 609 (91.7)
98.1(96.7-99.0) 96.0 (94.2-97.3)
95.3 (93.1-96.7) 90.8 (88.2-92.9)

0.003
0.002

0.50 (0.31-0.79)

0.49 (0.30-0.78)

Cl, confidence interval; HR+, hormone receptor—positive; iDFS, invasive disease-free survival.

Note: Disease-free survival time is defined as the time from date of randomisation until the first disease recurrence of one of the
following events: local/regional invasive recurrence, invasive ipsilateral breast tumour recurrence, invasive contralateral breast
cancer, distant recurrence, or death from any cause.

a The log-rank test and Cox model are stratified by randomisation stratification factors: prior trastuzumab (concurrent or

sequential), nodal status (< 3 or > 4).

b The hazard ratio is presented as neratinib vs. placebo.

Source: Puma data on file [45].
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5-Year invasive disease-free survival

The treatment effect of neratinib over placebo was durable at 5 years after randomisation. In the EMA label
population, the 5-year iDFS rate was 90.8% for neratinib (n = 670) and 85.7% for placebo (n = 664),
equating to an absolute benefit of 5.1% and a significant relative risk reduction of invasive disease
recurrence or death by 42% versus placebo (51 vs. 89 events; stratified hazard ratio, 0.59; 95% ClI,
0.41-0.82; two-sided P = 0.002). Kaplan-Meier curves for iDFS separated after approximately 3 months and
remained separate for the rest of the 5-year follow-up (Figure 8) [19]. Table 14 summarises iDFS events by

site of first occurrence at 5 years [46].

Figure 8. ExteNET: Kaplan-Meier curve of iDFS at 5 years, HR+ population < 1 year from prior

adjuvant trastuzumab
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Source: Gnant et al. [19].
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Table 14. ExteNET: iDFS events at 5 years, HR+ population < 1 year from prior adjuvant
trastuzumab
Neratinib (n = 670) Placebo (n = 664)
Patients with events, n (%) 51(7.6) 89 (13.4)
Local/regional invasive recurrence 5(0.7) 18 (2.7)
Invasive ipsilateral breast tumour recurrence 2(0.3) 5(0.8)
Invasive contralateral breast cancer 2(0.3) 5(0.8)
Distant recurrence 40 (6.0) 63 (9.5)
Death from any cause 2(0.3) 3(0.5)
Patients censored, n (%) 619 (92.4) 575 (86.6)

Kaplan-Meier estimate, % (95% Cl)

12 months 98.1 (96.6-98.9) 96.1(94.3-97.4)
24 months 94.8 (92.7-96.3) 91.0 (88.5-93.0)
36 months 93.1(90.7-94.9) 89.2 (86.4-91.4)
48 months 92.3(89.7-94.2) 87.6 (84.7-90.0)
60 months 90.8 (88.1-93.0) 85.7 (82.6-88.3)
Stratified log-rank test P value (two-sided)? 0.002
Unstratified log-rank test P value (two-sided) 0.002

Stratified Cox proportional hazards model®
Hazard ratio (95% Cl)® 0.59 (0.41-0.82)
Unstratified Cox proportional hazards model

Hazard ratio (95% CI)® 0.58 (0.41-0.82)

Cl, confidence interval; HR+, hormone receptor—positive; iDFS, invasive disease-free survival.

Note: Disease-free survival time is defined as the time from date of randomisation until the first disease recurrence of one of the
following events: local/regional invasive recurrence, invasive ipsilateral breast tumour recurrence, invasive contralateral breast
cancer, distant recurrence, or death from any cause.

3 The log-rank test and Cox model are stratified by randomisation stratification factors: prior trastuzumab (concurrent or
sequential), nodal status (< 3 or > 4).

b The hazard ratio is presented as neratinib vs. placebo.

Source: Puma data on file [46].

Chan et al. [18] recently published subgroup analyses of iDFS at 5 years. Subgroup analyses based on
randomisation stratification factors showed iDFS analysed by nodal status and schedule of administration
of prior trastuzumab with chemotherapy were consistently in favour of neratinib compared with placebo
(Figure 9) [18].
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Figure 9.

ExteNET: subgroup analyses of invasive disease-free and distant disease-free survival at

5 years and overall survival according to randomisation stratification factors in the
HR+/< 1-year population (n = 1,334)
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Cl, confidence interval; HR+, hormone receptor—positive.

Source: Chan et al. [18].
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Similarly, subgroup analyses of adjuvant or neoadjuvant therapy and pathologic complete response status
showed iDFS at 5 years for neratinib compared with placebo was consistent with iDFS for the whole EMA
population (Figure 10Figure 11) [18].
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Figure 10. ExteNET: subgroup analyses of invasive disease-free and distant disease-free survival at
5 years and overall survival in subgroups of clinical interest in the HR+/< 1-year
population (n = 1,334)
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Cl, confidence interval; HR+, hormone receptor—positive; NE, not estimable; pCR = pathologic complete response.

a Distant disease-free survival results for the pCR (Yes) subgroup are not presented because there were no events in the neratinib
group; therefore, it was not possible to estimate the confidence boundary for the hazard ratio.

Source: Chan et al. [18].

Rates of iDFS in patients with no pathologic complete response after neoadjuvant therapy (n = 295) were
85% (95% Cl, 77.0%-90.4%) in patients treated with neratinib and 77.6% (95% Cl, 69.8%-83.6%) in patients
treated with placebo, resulting in an absolute benefit of 7.4% (hazard ratio, 0.60; 95% Cl, 0.33-1.07)
(Figure 11) [18].
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Figure 11. ExteNET: Kaplan-Meier curve of iDFS at 5 years in the HR+/< 1-year population with no
pathological complete response after neoadjuvant therapy (n = 295)
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Cl, confidence interval; HR+, hormone receptor—positive; iDFS, invasive disease-free survival.

5.1.2.3 Side effects

Two studies were identified that reported adverse reactions and other safety outcomes with neratinib in
early HER2+/HR+ breast cancer: ExteNET and CONTROL. These studies are described here. Feedback from a
Danish clinical expert stated that the side effects of neratinib were manageable (see Appendix J). Risk-
minimisation materials in the form of physician and patient or carer educational materials have been
developed and are available to support the management of diarrhoea.

ExteNET: safety results

In ExteNET, at least one dose of study treatment was received by 2,816 patients (n = 1,408 patients in each
group) representing the safety population. Results presented here are the primary 2-year analyses for the
entire safety population for ExteNET, regardless of HR status or time from completion of trastuzumab
therapy (n =2,816) [24] and a subgroup analysis for the EMA label population relevant to marketing
authorisation in Europe (n = 1,319: neratinib, n = 662; placebo, n = 657) [19, 47]. Median duration of
treatment was similar between treatment arms in the EMA label population: 11.5 months in the neratinib
group and 11.9 months in the placebo group [19].

Unlike other agents used to treat early breast cancer, neratinib does not have cumulative toxicities or
toxicities associated with increased healthcare resources, such as neutropenia, neuropathy, and cardiac
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toxicity [50-53]. The profile and frequency of AEs in the safety population and the EMA label population
were similar (Table 15 and Table 16) [19, 24]. The most frequently reported treatment-emergent adverse
events (TEAEs) with neratinib in both the safety and EMA label population were gastrointestinal disorders,
including diarrhoea, nausea, vomiting and abdominal pain (Table 17 and Table 18). Other frequently
reported TEAEs included fatigue, headache, rash, decreased appetite, muscle spasms and dizziness

(Table 17 and Table 18).

In the safety population, TEAEs causing discontinuation of the study drug occurred in 388 patients (27.6%)
with neratinib and 76 (5.4%) with placebo [23]. Serious TEAEs occurred in 103 patients (7.3%) in the
neratinib group and 85 (6.0%) in the placebo group (Table 15). The most common serious events in the
neratinib group were diarrhoea, vomiting and dehydration. Reported deaths were due to metastatic breast
cancer, including metastases that had infiltrated the meninges (n = 1), and acute myeloid leukaemia (n = 1)
in the neratinib group and gastric cancer (n = 1) in the placebo group. None of these deaths were attributed
to study treatment in either group [23].

For the EMA label population, the profile and frequency of TEAEs leading to dose reductions, dose holds,
and hospitalisation were similar to the safety population in 203 (31%), 280 (42%) and 41 (6%) patients in
the neratinib group, respectively, and 13 (2%), 75 (11%) and 35 (5%) patients in the placebo group
(Table 16) [19].

Table 15. ExteNET: overall summary of TEAEs, safety population

Neratinib Placebo Total
TEAE (n =1,408), n (%) (n =1,408), n (%) (N = 2,816), n (%)
Any TEAE 1,387 (98.5) 1,240 (88.1) 2,627 (93.3)
Grade 3 or 4 TEAE 700 (49.7) 184 (13.1) 884 (31.4)
Fatal TEAE 2(0.1) 1(0.1) 3(0.1)
SAE 103 (7.3) 85 (6.0) 188 (6.7)
Treatment-related TEAE 1,353 (96.1) 805 (57.2) 2,158 (76.6)
Serious treatment-related TEAE 42 (3.0) 8(0.6) 50(1.8)
TEAE leading to treatment discontinuation 388 (27.6) 76 (5.4) 464 (16.5)
TEAE leading to study withdrawal 32(2.3) 7 (0.5) 39(1.4)
TEAE leading to dose reduction 440 (31.3) 35(2.5) 475 (16.9)
TEAE leading to hospitalisation 93 (6.6) 75 (5.3) 168 (6.0)
TEAE leading to dose hold 629 (44.7) 187 (13.3) 816 (29.0)

SAE, serious adverse event; TEAE, treatment-emergent adverse event.

Source: Puma data on file [30].
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Table 16. ExteNET: overall summary of TEAEs for HR+ patients who completed prior adjuvant
trastuzumab within 1 year from randomisation, EMA label safety population

Neratinib Placebo Total
TEAE (n =662), n (%) (n =657), n (%) (N =1,319), n (%)
Any TEAE 649 (98.0) 567 (86.3) 1,216 (92.2)
Grade 3 or 4 TEAE 327 (49.4) 76 (11.6) 403 (30.6)
Fatal TEAE 1(0.2) 0(0.0) 1(0.1)
SAE 45 (6.8) 36 (5.5) 81 (6.1)
Treatment-related TEAE 630 (95.2) 360 (54.8) 990 (75.1)
Serious treatment-related TEAE 19 (2.9) 5(0.8) 24 (1.8)
TEAE leading to treatment discontinuation 178 (26.9) 30 (4.6) 208 (15.8)
TEAE leading to study withdrawal 11 (1.7) 2(0.3) 13 (1.0)
TEAE leading to dose reduction 203 (30.7) 13 (2.0) 216 (16.4)
TEAE leading to hospitalisation 41 (6.2) 35(5.3) 76 (5.8)
TEAE leading to dose hold 280 (42.3) 75 (11.4) 355 (26.9)

EMA, European Medicines Agency; HR+, hormone receptor—positive; SAE, serious adverse event; TEAE, treatment-emergent
adverse event.

Source: Puma data on file [47].

Table 17. ExteNET: grade 1-4 TEAEs occurring in 2 10%, safety population
Neratinib (n = 1,408), n (%) Placebo (n = 1,408), n (%)
Adverse event Grade 1-2 Grade 3 Grade 4 Grade 1-2 Grade 3 Grade 4
Diarrhoea 781 (55) 561 (40) 1(<1) 476 (34) 23 (2) 0
Nausea 579 (41) 26 (2) 0 301 (21) 2(<1) 0
Fatigue 359 (25) 23(2) 0 276 (20) 6(<1) 0
Vomiting 322 (23) 47 (3) 0 107 (8) 5(<1) 0
Abdominal pain 314 (22) 24 (2) 0 141 (10) 3(<1) 0
Upper abdominal pain 201 (14) 11 (1) 0 93 (7) 3(<1) 0
Rash 205 (15) 5(<1) 0 100 (7) 0 0
Decreased appetite 166 (12) 3(<1) 0 40 (3) 0 0
Muscle spasms 157 (11) 1(<1) 0 44 (3) 1(<1) 0
Dizziness 143 (10) 3(<1) 0 125 (9) 3(<1) 0
Arthralgia 84 (6) 2(<1) 0 158 (11) 4(<1) 0

TEAE, treatment-emergent adverse event.

Source: Martin et al. [23].
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Table 18. ExteNET: grade 1-4 TEAEs occurring in 2 10%, EMA label safety population
Neratinib (n = 662), n (%) Placebo (n = 657), n (%)
Adverse event Grade 1-2 Grade 3 Grade 4 Grade 1-2 Grade 3 Grade 4
Diarrhoea 365 (55.1) 261(39.4) O 213 (32.4) 7(1.1) 0
Nausea 280 (42.3) 9(1.4) 0 135 (20.5) 2(0.3) 0
Fatigue 177 (26.7) 13 (2.0) 0 129 (19.6) 2(0.3) 0
Vomiting 150 (22.7) 24 (3.6) 0 41(6.2) 2(0.3) 0
Abdominal pain 145 (21.9) 11 (1.7) 0 58 (8.8) 1(0.2) 0
Headache 119 (18.0) 6(0.9) 0 125 (19.0) 1(0.2) 0
Upper abdominal pain 90 (13.6) 6(0.9) 0 35(5.3) 3(0.5) 0
Rash 90 (13.6) 3(0.5) 0 40 (6.1) 0 0
Decreased appetite 79 (11.9) 1(0.2) 0 13 (2.0) 0 0
Muscle spasms 81(12.2) 0 0 21(3.2) 1(0.2) 0

EMA, European Medicines Agency; TEAE, treatment-emergent adverse event.

Source: Puma data on file [54].
ExteNET: incidence of diarrhoea

Diarrhoea was the most common TEAE with neratinib treatment in ExteNET, in both the entire safety
population (95.4% with neratinib vs. 35.4% with placebo) [55] and the EMA label safety population (93.7%
with neratinib vs. 28.2% with placebo) [56]. Diarrhoea is an expected on-target side effect of an epidermal
growth factor receptor (EGFR)-targeted agent and is likely to be attributed to EGFR involvement in calcium-
dependent chloride transport and EGFR inhibition (the postulated mechanism of neratinib’s effect)
potentially resulting in secretory diarrhoea [23]. In ExteNET, no mandatory treatment with antidiarrhoeal
prophylaxis was specified in the protocol.

In the safety population, 55% in the neratinib group versus 34% in the placebo group had grade 1-2
diarrhoea; 40% in the neratinib group versus 2% in the placebo group had grade 3 diarrhoea; and

one patient (< 1%) in the neratinib group versus none (0%) in the placebo group had grade 4 diarrhoea
(Table 19) [24]. Results were similar in the EMA label population, but no patients in either group
experienced grade 4 diarrhoea (Table 20) [56].

Severe (grade 3) diarrhoea associated with neratinib occurred early (in the first month of treatment) and
was mostly self-limiting (Table 19). In the safety population, grade 3 diarrhoea occurred after a median of
8 days (IQR, 4-33 days) and lasted a median of 5 days (IQR, 2-9 days) per patient. Most grade 3 diarrhoea
events occurred in the first month of treatment. Diarrhoea led to neratinib dose reductions in 372 (26%)
patients in the neratinib group and 8 (1%) in the placebo group, hospital admission in 20 (1%) versus

1 (< 1%), and drug discontinuation in 237 (17%) (discontinued after a median of 20 days [IQR, 9-56 days])
versus 3 (< 1%) (discontinued after 241 days [IQR, 147-305 days]), respectively [24]. The incidence of grade
3 diarrhoea in the EMA label population was similar (Table 20) [56].
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Apart from gastrointestinal events, all other grade 3-4 AEs occurred in fewer than 4% of neratinib-treated
patients, with a similar incidence of non-gastrointestinal events in both groups. There was no evidence
suggesting a cumulative increase in long-term or irreversible toxicities, specifically symptomatic cardiac
toxicity or second primary malignancies in the neratinib group compared with the placebo group [23]. In
view of the early occurrence of severe diarrhoea, use of prophylaxis for the first 1 to 2 months of treatment
as recommended in the SmPC [16] is expected to effectively reduce the rates of severe diarrhoea.

Table 19. ExteNET: treatment-emergent diarrhoea, safety population
Neratinib Placebo
Events (n=1,408) (n=1,408)
Patients ever experienced treatment-emergent diarrhoea, n (%) 1,343 (95.4) 499 (35.4)

Maximum toxicity, n (%)

Grade 1 323(22.9) 382(27.1)
Grade 2 458 (32.5) 94 (6.7)
Grade 3 561 (39.8) 23 (1.6)
Grade 4 1(0.1) 0
Drug-related diarrhoea, n (%) 1,330 (94.5) 411 (29.2)
Serious events, n (%) 22 (1.6) 1(0.1)

Actions taken because of diarrhoea, n (%)

Withdrawn from study 23(1.6) 0

Discontinued study drug 237 (16.8) 3(0.2)
Dose reduction 372 (26.4) 8(0.6)
Hospitalised 20(1.4) 1(0.1)

Dose hold, n (%)

Once

Twice

Three or more times

Median (IQR) time to onset of diarrhoea, days

Any grade
Grade >2

Grade >3

Duration of grade > 3 diarrhoea per patient, days

Median (IQR)

Grade > 3 events per patient, n

Mean

263 (18.7)
97 (6.9)

117 (8.3)

2 (2-4)

5(2-15)

8 (4-33)

5(2-9)

2.7

22 (1.6)
2(0.1)

2(0.1)

18 (4-82)

90 (17-189)

124 (21-257)

2(1-5)

13
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Neratinib Placebo
Events (n = 1,408) (n = 1,408)
Median (IQR) 2(1-3) 1(1-1)
Median (IQR) duration of diarrhoea per event, days
Any grade 2(1-3) 2(1-3)
Grade >2 1(1-2) 2(1-2)
Grade >3 2(1-3) 2(1-4)
IQR, interquartile range.
Source: Chan et al. [24].
Table 20. ExteNET: treatment-emergent diarrhoea by treatment month for patients who

completed prior adjuvant trastuzumab within 1 year from randomisation and HR+, EMA
label safety population

Neratinib Placebo

Events (n =662) (n=657)
Patients ever experienced diarrhoea, n (%) 626 (94.6) 220(33.5)

Serious events 8(1.2) 0(0.0)

Treatment-related 620 (93.7) 185 (28.2)

Serious treatment-related events 8(1.2) 0(0.0)
Action taken because of diarrhoea, n (%)

IP discontinuation 107 (16.2) 1(0.2)

Withdrawal from study 10 (1.5) 0(0.0)

IP reduction 169 (25.5) 4(0.6)

Temporarily stopping IP 209 (31.6) 9(1.4)

Hospitalisation 8(1.2) 0(0.0)

Concomitant medication 565 (85.3) 94 (14.3)

Other 68 (10.3) 3(0.5)
Maximum toxicity, n (%)

Grade 1 153 (23.1) 169 (25.7)

Grade 2 212 (32.0) 44 (6.7)

Grade 3 261 (39.4) 7(1.1)

Grade 4 0(0.0) 0(0.0)
Outcome of the last diarrhoea episode, n (%)

Persisted 38(5.7) 7(1.1)
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Neratinib Placebo
Events (n =662) (n =657)
Resolved 588 (88.8) 213 (32.4)
Time to first onset in days (any grade)
Mean (SD) 5.95 (20.32) 55.30 (85.36)
Median (IQR) 2.00 (2.00-4.00) 12.50 (4.00-68.50)
Time to first onset in days (grade > 3)
Mean (SD) 38.79 (67.15) 215.86 (124.08)
Median (IQR) 8.00 (3.00-32.00) 240.00 (102.00-325.00)
Cumulative duration per patient in days (any grade)
Mean (SD) 102.36 (116.69) 39.51(82.12)
Median (IQR) 52.00 (13.00-160.00) 7.00 (2.00-33.50)
Cumulative duration per patient in days (grade > 3)
Mean (SD) 8.22 (12.54) 5.14 (8.30)
Median (IQR) 5.00 (2.00-9.00) 1.00 (1.00-8.00)
Duration per episode in days (any grade)
Mean (SD) 5.94 (26.29) 6.15 (31.17)
Median (IQR) 2.00 (1.00-3.00) 2.00 (1.00-3.00)
Duration per episode in days (grade > 3)
Mean (SD) 3.02 (6.53) 4.00 (4.50)
Median (IQR) 2.00 (1.00-3.00) 1.00 (1.00-8.00)

EMA, European Medicines Agency; HR+, hormone receptor—positive; IP, investigational product; IQR, interquartile range;
SD, standard deviation.

Notes: Worst grade in the specified time period is presented; 1 month = 30 days.

Source: Puma data on file [47].

ExteNET: effects of diarrhoea on HRQol

The effects of diarrhoea on HRQoL in the ExteNET trial were evaluated using the Functional Assessment of
Cancer Therapy—Breast (FACT-B) scale [28]. The highest mean Physical Well-Being score (24.5) was
observed for patients with no or grade 1 diarrhoea, followed by patients with grade 2 diarrhoea (22.9),
while patients with grade > 3 diarrhoea had the lowest score (21.8). The difference between patients with
grade > 3 diarrhoea and those with no or grade 1 diarrhoea was within the previously reported important
difference range (2-3 points). For the remaining scales, any differences by diarrhoea grade were less than
the important difference range.
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CONTROL: safety results

Although the ExteNET trial reported a significantly reduced likelihood of clinically relevant breast cancer
relapse, without any significant risk of long-term toxicity, 40% of patients developed grade 3 diarrhoea in
the absence of any prophylaxis [23]. ESMO published guidelines in 2018 for the management of diarrhoea
in patients with cancer who often experience diarrhoea [57]. The neratinib SmPC states that patients
should be instructed to initiate prophylactic treatment with an antidiarrhoeal medicinal product with the
first dose of NERLYNX [16]. The CONTROL trial is an ongoing phase 2, open-label safety and tolerability
study, initiated to investigate the effect of antidiarrhoeal strategies (e.g., loperamide prophylaxis with and
without budesonide or colestipol) on the incidence and duration of neratinib-associated diarrhoea, when
compared with a historical cohort from the safety population of the ExteNET trial (no protocol-mandated
loperamide prophylaxis) [26]. Further details of the CONTROL methodology and baseline characteristics are
described in Section 4.2.2.

Safety results presented here are from a final analysis for cohorts 1 to 4 and an interim analysis of cohort 5
from CONTROL using a cut-off date of October 2019 when all patients in the first four cohorts and 67% of
the dose escalation cohort had completed or prematurely discontinued therapy with neratinib. At the
October 2019 data cut-off, the median duration of neratinib treatment in the loperamide, budesonide,
colestipol, colestipol PRN, and neratinib dose escalation cohorts was 11.63, 11.96, 11.94, 11.96 and

10.96 montbhs, respectively. The median neratinib treatment duration in ExteNET was 11.6 months (range,
2.48-11.93 months) [22].

CONTROL primary outcome: incidence of grade 3 diarrhoea

Analyses of CONTROL show structured loperamide prophylaxis in the first cycle of neratinib treatment
reduced the incidence, severity and duration of neratinib-associated diarrhoea compared with that
observed in ExteNET [22].

Incidence of grade = 3 diarrhoea at any time during neratinib treatment was 31% in the loperamide cohort,
28% in the budesonide cohort, 21% in the colestipol cohort, 32% in the colestipol PRN cohort and 15% in
the neratinib dose escalation cohort compared with 40% without protocol-mandated loperamide
prophylaxis in the ExteNET trial [22].

In the CONTROL trial, there were marked reductions in the median cumulative duration of diarrhoea and
the median number of diarrhoea episodes per patient with loperamide prophylaxis compared with the
ExteNET trial. With loperamide prophylaxis, the median cumulative duration of any grade of diarrhoea was
reduced to 14 days (range, 5-54 days) compared with 59 days (range, 14-164 days) without structured
prophylaxis in ExteNET [22]. For each of the study cohorts in CONTROL, diarrhoea was characterised by a
lower percentage of high-grade diarrhoea (grades 2 and 3) in month 1 and a much lower incidence in
months 2 through 12 than was reported in ExteNET. Neratinib dose holds and dose reductions due to
diarrhoea were also less common in CONTROL compared with ExteNET. Diarrhoea-related neratinib
discontinuation rates decreased in all cohorts except for colestipol PRN (20% for loperamide, 8% for
budesonide, 4% for colestipol, 8% for colestipol PRN and 3% for neratinib dose escalation) and were less
frequent with budesonide, colestipol and neratinib dose escalation compared with ExteNET (17%) [22].
Table 21 presents a summary of treatment-emergent diarrhoea characteristics.
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Table 21. Characteristics of treatment-emergent diarrhoea in CONTROL compared with ExteNET
CONTROL
Colestipol + Neratinib ExteNET
Budesonide  Colestipol + loperamide as  dose neratinib arm
Loperamide  +loperamide loperamide needed escalation (loperamide as
(cohort 1) (cohort 2) (cohort 3) (cohort 4) (cohort 5) needed)
(n=137) (n=64) (n=136) (n = 104) (n=60) (n =1,408)

Median cumulative duration of diarrhoea, days

Any grade 14 28 45 73 43 59
Grade >2 5 6 4 8 6 10
Grade > 32 3 3 4 2 2 52

Median diarrhoea episodes per patient

Any grade 3 11 5 18 19 8
Grade >2 2 3 2 4 3 3
Grade > 32 1 1 1 1 2 22

Action taken, %

Dose hold 15 19 16 14 12 34
Dose reduction 7 5 7 12 3 26
Discontinuation 20 8 4 8 3 17
Hospitalisation 1 0 0 0 0 1

30ne grade 4 event in ExteNET.

Source: Barcenas et al. [22].
CONTROL: overall adverse events

Aside from diarrhoea, the overall tolerability profile of neratinib with structured antidiarrhoeal prophylaxis
(e.g., loperamide given with or without budesonide or colestipol) was similar to that reported in ExteNET,
apart from an increase in grade 1 or 2 constipation. Rates of all-grade constipation were 57% for
loperamide, 75% for budesonide, 69% for colestipol, 38% for colestipol PRN and 33% for neratinib dose
escalation, respectively. No grade 3 or higher constipation has been observed to date. The observed rates
of constipation are likely due to the structured loperamide regimens mandated in CONTROL and are not
anticipated in clinical practice because the label directs patients to titrate antidiarrhoeal treatment to one
or two stools per day [1].

Table 22 presents the most frequently reported grade 3-4 events. Reported grade 4 events (serious AEs)
were sepsis and urinary tract infection (both unrelated events in the same patient); there were no fatal AEs
reported [22].
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Table 22. CONTROL: most common grade 3 or 4 treatment-emergent adverse events (2 1% total
incidence) versus neratinib-treated patients in ExteNET

CONTROL
ExteNET
Colestipol + Neratinib neratinib arm
Budesonide + Colestipol + loperamide dose (loperamide

Loperamide loperamide loperamide as needed escalation as needed)
Event (n=137) (n=64) (n=136) (n=104) (n=60) (n =1,408)
Nausea 1 0 1 3 0 2
Constipation 0 0 0 0 0 0
Fatigue 4 8 1 2 2 2
Abdominal pain 1 2 2 1 0 2
Vomiting 1 3 3 2 2 3
Decreased appetite 0 0 1 0 0 <1
Headache 0 0 0 0 0 1
Abdominal 0 0 0 0 0 <1
distension
Dizziness 0 0 0 0 0 <1
Muscle spasms 1 0 0 0 0 <1
Dyspepsia 0 0 0 0 0 <1

Source: Barcenas et al. [22].

5.1.24 Quality of life

ExteNET: exploratory HRQoL endpoints (intention-to-treat population)

Currently, only the HRQolL data for the ITT population are published; however, unpublished data on the
EMA label are also provided for transparency. Patient-reported outcomes were measured as exploratory
endpoints in ExteNET using FACT-B, version 4, and EQ-5D-3L at baseline and months 1, 3, 6,9 and 12 (end
of treatment) [20, 27, 28]. In ExteNET, HRQolL data were collected from 2,407 evaluable ITT patients who
completed FACT-B questionnaires at baseline and at least one postbaseline visit (neratinib, n = 1,171,
placebo, n =1,236), and from 2,427 evaluable ITT patients who completed EQ-5D-3L questionnaires at
baseline and at least one postbaseline visit (neratinib, n = 1,186; placebo, n = 1,241). In ExteNET,
guestionnaire completion rates were > 85% from baseline to month 6 in both the neratinib and placebo
groups; rates at later time points were lower in both groups (range, 69%-79%) because of a protocol
amendment (October 2011) that removed the requirement for HRQoL data collection [20].

Health-related Qol differences between neratinib and placebo, as measured by the FACT-B and EQ-5D-3L,
were greatest after 1 month of treatment in favour of placebo, but these differences did not cross clinically
meaningful thresholds (7-8 points for FACT-B Total score or previously reported important differences for
EQ-5D Index [0.09-0.10 units] or EQ-5D-3L health state [7-10 units]) [20]:
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=  FACT-B Total score: -2.9 points (95% Cl, -3.7 to -2.0; P < 0.0001)
=  EQ-5D-3L Index: -0.02 units (95% Cl, —0.03 to —0.01; P = 0.004)
=  EQ-5D-3L health state: -2.7 units (95% Cl, -3.7 to -2.0; P < 0.0001)

The decreases in HRQolL observed in the neratinib treatment group after the first month were followed by
steady recovery towards baseline over the 12-month study period. Figure 12 and Figure 13 present mean
changes from baseline in FACT-B Total scores and EQ-5D-3L health-state summary score in ExteNET. The
patterns of changes for the EQ-5D-3L Index and health-state scores were similar to those observed with
FACT-B (Figure 14, Figure 15, Figure 16). The decrease in the FACT-B and EQ-5D-3L scores in the neratinib
group after month 1 may be attributable to the occurrence of treatment-emergent diarrhoea during
month 1. After month 1, the differences between groups in FACT-B scores were minimal (P > 0.05). With
the exception of the FACT-B Physical Well-Being subscale score at month 1 (mean difference between
groups, —2.4 points), which was of borderline clinical significance, all other between-group differences were
less than the previously reported important difference (i.e., less than the lowest estimate for an important
difference reported in the literature) [20].

Figure 12. ExteNET: mean changes from baseline in FACT-B Total scores by visit, ITT population
54 S
4 M Neratinib
3. M Placebo
2 -
1+ Month 1 Month 3 Month 6 Month 9 Month 12

Clinically important difference

Mean change in score from baseline

-8
—9-
—10-
Neratinib 1,124 921 800 673 574
Placebo 1,188 1,150 1,054 910 795

FACT-B, Functional Assessment of Cancer Therapy—Breast; ITT, intention to treat.

Note: A negative change indicates decreased health-related quality of life. The baseline FACT-B score for both neratinib and
placebo was 114.4.

Sources: Delaloge et al. [27]; Puma data on file [58].
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Figure 13. ExteNET: mean changes from baseline in EQ-5D-3L health-state summary scores by visit,
ITT population
5_
44 B Neratinib
3 M Placebo
24
14 Month 1 Month 3 Month 6 Month 9 Month 12

Mean change in
EQ-5D-3L health state score

_8- Previously reported important difference
94
—-10-
Number of patients
Neratinib 1,145 935 806 682 580
Placebo 1,201 1,157 1,060 919 797

ITT, intention to treat.

Note: A negative change indicates decreased health-related quality of life. Baseline EQ-5D-3L health-state scores were 81.5 for
neratinib and 81.6 for placebo.

Source: Puma data on file [59].
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Figure 14. ExteNET: mean FACT-B Total scores from baseline to 12 months by treatment group, ITT
population
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FACT-B, Functional Assessment of Cancer Therapy—Breast; ITT, intention to treat; SE, standard error.

Source: Delaloge et al. [28].

Figure 15. ExteNET: mean EQ-5D-3L health-state scores from baseline to 12 months by treatment

group, ITT population
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ITT, intention to treat; SE, standard error.

Source: Delaloge et al. [28].
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Figure 16. ExteNET: mean EQ-5D-3L Index from baseline to 12 months by treatment group, ITT
population
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ITT, intention to treat.

Source: Delaloge et al. [28].

ExteNET: exploratory HRQoL endpoints (EMA label population)

HRQoL data for the EU label population were collected from 1,111 evaluable participants who completed
FACT-B questionnaires at baseline and at least one postbaseline visit (neratinib, n = 541; placebo, n =570)
and from 1,121 evaluable patients who completed EQ-5D-3L questionnaires at baseline and at least one
postbaseline visit (neratinib, n = 549; placebo, n = 572) [21].

HRQol differences between neratinib and placebo, as measured by the FACT-B and EQ-5D-3L, were
greatest after 1 month of treatment in favour of placebo (except for the EQ-5D Index, for which the biggest
difference was achieved after 12 months in favour of neratinib). However, the differences observed at
month 1 did not cross clinically meaningful thresholds (7-8 points for FACT-B Total score or previously
reported important differences for EQ-5D Index [0.09-0.10 units] or EQ-5D-3L health state [7-10 units]) [27,

28]:
=  FACT-B Total score: —2.47 units (95% Cl, -3.7 to -1.24,; P < 0.0001)
* EQ-5D-3L Index: -0.01 units (95% Cl, -0.02 to 0.01 ; P = 0.4919)
= EQ-5D-3L health state: -1.42 units (95% Cl, -2.72 to -0.11; P = 0.0340)

The difference in EQ-5D Index after 12 months of treatment also did not cross a clinically meaningful
threshold (0.02 units; 95% Cl, -0.01 to 0.04; P = 0.1401) [21].

The decreases in HRQolL observed in the neratinib treatment group after the first month were followed by
steady recovery towards baseline over the 12-month study period. Figure 17 and Figure 18 present mean
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changes from baseline in FACT-B Total scores and EQ-5D-3L visual analogue scale (VAS) summary score in
ExteNET. The patterns of changes for the EQ-5D-3L Index and VAS scores during the treatment period were
similar to those observed with FACT-B (Figure 19, Figure 20, and Figure 21). The decrease in the FACT-B and
EQ-5D-3L scores in the neratinib group after month 1 may be attributable to the occurrence of treatment-
emergent diarrhoea during month 1. After month 1, the differences between groups in FACT-B scores were
minimal (P > 0.05). With the exception of the FACT-B Physical Well-Being subscale score at month 1 (mean
difference between groups, -2.2 points), which was of borderline clinical significance, all other between-
group differences were less than the previously reported important difference (i.e., less than the lowest
estimate for an important difference reported in the literature) [21].

Figure 17. ExteNET EU Label population: mean changes from baseline in FACT-B Total scores by visit
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EU, European Union; FACT-B, Functional Assessment of Cancer Therapy—Breast.

Note: A negative change indicates decreased health-related quality of life. Baseline FACT-B scores were 113.0 for neratinib and
112.9 for placebo.

Source: Pierre Fabre data on file [21].
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Figure 18. ExteNET EU label population: mean changes from baseline in EQ-5D-3L VAS score
summary scores by visit
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EU, European Union; VAS, visual analogue scale.

Note: A negative change indicates decreased health-related quality of life. Baseline EQ-5D-3L health-state scores were 80.3 for
neratinib and 81.1 for placebo.

Source: Pierre Fabre data on file [21].

Figure 19. ExteNET EU label population: mean FACT-B Total scores from baseline to 12 months by
treatment group
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EU, European Union; FACT-B, Functional Assessment of Cancer Therapy—Breast; SE, standard error.

Source: Pierre Fabre data on file [21].
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Figure 20. ExteNET EU label population: mean EQ-5D-3L VAS scores from baseline to 12 months by
treatment group
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EU, European Union; SE, standard error; VAS, visual analogue scale.
Source: Pierre Fabre data on file [21].
Figure 21. ExteNET EU label population: mean EQ-5D-3L Index from baseline to 12 months by
treatment group
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EU, European Union; SE, standard error.

Source: Pierre Fabre data on file [21].
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CONTROL: exploratory health-related quality of life endpoints (intention-to-treat population only)

The primary outcome of the CONTROL safety trial was incidence of grade 3 diarrhoea at any time during
the study. As CONTROL did not include efficacy assessments and instead focused on safety outcomes, the
primary results of the CONTROL trial are presented in Section 5.1.2.3, and only exploratory HRQoL
outcomes are presented here [27, 60, 61].

Exploratory HRQoL results presented here are from an interim HRQoL analysis of CONTROL using a cut-off
date of October 2018 when all patients in the loperamide and budesonide cohorts had completed therapy
with neratinib. Results are for the entire HRQoL population of CONTROL (defined as patients who had
received = 1 dose of study treatment, had a baseline HRQoL assessment and > 1 postbaseline HRQoL
assessment), regardless of HR status or time to trastuzumab therapy. In CONTROL, 228 patients were
included in the HRQoL population (loperamide, n = 40; budesonide + loperamide, n = 62; colestipol +
loperamide, n = 126) [27].

FACT-B

Patients in all CONTROL cohorts experienced an early transient decrease from baseline in FACT-B Total
scores (Figure 22). Scores subsequently returned towards baseline over the remainder of the 12-month
study, as observed in patients treated with neratinib in ExteNET (Figure 23) [27]. The CONTROL study
reported mean changes in FACT-B total scores ranged from —6.0 to —1.5 points over the course of study
treatment. In the cohorts that had completed follow-up (neratinib + loperamide and budesonide +
loperamide), the largest decreases in FACT-B total scores occurred during months 1 and 3, followed by
lower decreases. None of these changes reached the clinically meaningful threshold of 7 to 8 points [22].
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Figure 22. CONTROL: mean changes from baseline in FACT-B total scores by visit
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No. of patients
ExteNET 1124 921 800 673 574
L 37 27 22 20 22
BL 59 56 51 50 49
CL 122 109 102 99 98
CL-PRN 93 82 76 72 72
DE 53 43 44 44 22

BL, budesonide + loperamide; CL, colestipol + loperamide; CL-PRN, colestipol + as-needed loperamide; DE, neratinib dose
escalation; FACT-B, Functional Assessment of Cancer Therapy—Breast; L, loperamide.

Note: A negative change indicates decreased health-related quality of life.

Source: Barcenas et al. [22].
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Figure 23. CONTROL: mean change from baseline in FACT-B total scores in ExteNET and CONTROL
loperamide cohort
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FACT-B, Functional Assessment of Cancer Therapy—Breast.

Source: Hurvitz et al. [26].
EQ-5D

Barcenas et al. [22] did not report on the EQ-5D; therefore, the results reported here are from the earlier
cut-off point of November 2017. In CONTROL, the patterns of changes for the EQ-5D-5L health-state scores
(Figure 24) and EQ-5D-5L index (Figure 25) were similar to those observed with FACT-B. Between-group
differences were less than the previously reported important difference (i.e., less than the lowest estimate
for an important difference reported in the literature) [60, 61].
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Figure 24. CONTROL: mean changes from baseline in EQ-5D-5L health-state scores by visit
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Source: Puma data on file [60].

Month 12

22
49
90
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Source: Puma data on file [61].
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513 Comparative analyses

As described in Section 4 and Appendix B, the clinical SLR identified only one head-to-head study of
neratinib that was relevant to the scope of this submission: the ExteNET trial [23, 24]. As the only
comparator is standard treatment (wait and see approach, equivalent to placebo in the trial), no other
relevant head-to-head studies were identified or included in this dossier.

A meta-analysis requires two or more studies that contain the intervention of interest. Therefore, a meta-
analysis for the primary efficacy outcome of iDFS was not possible because only one randomised study
(ExteNET) has reported iDFS for neratinib.

514 Other considerations

The protocol requested analysis on OS and iDFS data for each combination of TNM stages. To enable the
selection committee to consider whether the effect appears to vary between the combinations of TNM
stages included in the clinical study. Figure 26 presents OS by cancer stage and TNM combination for the
EMA label population. Figure 27 and Figure 28 present the 2- and 5-year iDFS data by TNM combinations
for the EMA label. All of these analyses should be interpreted carefully because the study was not designed
to investigate the treatment effect in these subpopulations further due to the number of TNM
combinations and the low number of patients in each group. Moreover, the OS data for the EMA label
population are immature; therefore, a subgroup analysis on this population cannot be properly interpreted.
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Figure 26. Forest plot of overall survival by cancer stage and TNM (EMA label population)
Number of
events/patients Hazard ratio Interaction
Neratinib Placebo (95% CI) with treatment?
Cancer stage at diagnosis ! 0.3120¢
| 3/69 2163 —e— 1.39(0.23, 10.5)
1A 6/152 71139 0.85 (0.27, 2.56)
B 9128 10/130 0.94 (0.37, 2.33)
(1A 121125 10/125 ) 1.29 (0.56, 3.05)
1B 316 4113 0.66 (0.13, 3.00)
lnc 13/65 9/65 He— 1.40 (0.60, 3.39)
Unknown 9/116 26/133 e, 0.38(0.17,0.79)
TNM combination ' 0.8018°
TINOMO 3/69 2163 —e— 1.39(0.23, 10.5)
TINTMO 4/105 4/95 —e— 0.96 (0.23, 4.08)
TINZMO 4/36 240 ——e—I 2.24(0.44.16.1)
T1N3MO 0/8 011 ! NE (NE, NE)
T2NOMO 2047 344 0.69 (0.09, 4.16)
T2N1MO 9/125 9/122 1.00 (0.39, 2.56)
T2N2MO 8/63 5/59 1.66 (0.55, 5.48)
T2N3MO 6/34 5/28 0.95(0.28, 3.32)
T3NOMOP 0/3 118 ' 0.00 (NE, 14.6)
T3N1MO® 0/20 3/16 : 0. oo (NE, 0.81)
T3N2MO 0/6 0/10 ! NE (NE, NE)
T3N3MO 413 113 —e— 5.48 (0.81, 107)
T4ANOMO 111 4/5 e 0.59 (0.03, 4.31)
T4N1MO® 2/8 0/7 | 1E8 (0.77, NE)
T4N2MO 0/7 01 : NE (NE, NE)
T4AN3MO 2/4 1/4 k —& { 182 (0.17, 39.3)
Unknown 10/122 28/142 o' 0.40 (0.18, 0.80)
—— EMA label population - - - No effect rrrrirrr 11
006 0204 1 23510 30 10

T?.etter neratinib

Better placebc:

Cl, confidence interval; eCRF, electronic case report form; EMA, European Medicines Agency; ER, oestrogen receptor;
PR, progesterone receptor; NE, not evaluable; TNM, tumour, node, metastasis.

a P value is from type-3 test result based on Wald test and computed with a Cox model stratified by stratification factors based on
eCRF variables: prior trastuzumab (concurrent or sequential), nodal status (< 3 or > 4) and ER/PR status (positive or negative).

b Hazard ratio and 95% Cl are extreme values and cannot be displayed.

¢ Stratified by stratification factors based on eCRF variables: prior trastuzumab (concurrent or sequential) and ER/PR status (positive

or negative).

Source: Puma data on file [62].
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Figure 27. Forest plot of 2-year iDFS by TNM
Number of
events/patients Hazard ratio Interaction
Neratinib Placebo (95% CI) with treatment®
All patients® 26/671 55/668 I"-ﬁ 0.50 (0.31,0.78) NE
TNM combination : 0.9951¢
TINOMO® 1/69 0/63 : 3E7 (0.17, NE)
TINIMO 3/105 3/95 —e— 0.94 (0.7, 5.07)
TINZMO 2/36 4440 . 0.56 (0.17, 5.07)
T1N3MO 0/8 011 | NE (NE, NE)
T2NOMO 1/47 2/44 : 0.50 (0.02, 5.26)
T2N1MO 5125 7122 —o— 0.69 (0.20, 2.16)
T2N2MO 1/63 6/59 F———e— 0.17 (0.01,0.98)
T2N3MO 2/34 2128 F—Te— 0.99(0.12, 8.25)
T3NOMO® 0/3 0/8 | NE (NE, NE)
T3N1MO® 0/20 2116 : 0.00 (NE, 1.34)
T3N2MO 0/6 010 | NE (NE, NE)
T3N3MO 313 213 F—e— 164 (0.27,12.5)
T4NOMO 01 3/5 i 0.00 (NE, 3.47)
TANTMO® 2/8 07 : 93E6 (0.69, NE)
T4ANZMO 07 0N ! NE (NE, NE)
T4N3MO 0/4 1/4 : 0.00 (NE, 5.83)
Unknown 6/122 231142 |—.—|: 0.31(0.11,0.71)
—— EMA label population - - - No effect UL
006 041 3510 30 110

Better neratinib  Better placebo
Cl, confidence interval; eCRF, electronic case report form; EMA, European Medicines Agency; ER, oestrogen receptor; iDFS, invasive
disease-free survival; NE, not estimable; PR, progesterone receptor; TNM, tumour, node, metastasis.

a All treatment: Model is stratified by stratification factors based on eCRF variables: prior trastuzumab (concurrent or sequential),
nodal status (< 3 or > 4) and ER/PR status (positive or negative).

b pvalue is from type-3 test results based on Wald test and computed with a Cox model stratified by stratification factors based on
eCRF variables: prior trastuzumab (concurrent or sequential) and ER/PR status (positive or negative).

¢ Hazard ratio and 95% Cl are extreme values and cannot be displayed.

Source: Puma data on file [62].
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Figure 28. Forest plot of 5-year iDFS by TNM

Number of
events/patients Hazard ratio Interaction
Neratinib ~ Placebo (95% Cl) with treatment®
All patients® 53/671 89/668 I-&I: 0.61(0.43, 0.85) NE
TNM combination l 0.9291°

TINOMO 3/69 2163 —r— 146 (0.24, 11.1)

TINIMO 4/105 5/95 m 0.75(0.18,2.82)

TIN2MO 3/36 5/40 : 0.62(0.13,2.52)

TIN3MO 0/8 011 ' NE (NE, NE)

T2NOMO 1147 3/44 | *— 0.35(0.02, 2.73)

T2N1MO 12125 15/122 o 0.79 (0.36, 1.69)

T2N2MO 2/63 1259 +——e— | 0.16 (0.03, 0.59)

T2N3MO 5/34 3128 I——:—I—| 1.59 (0.39, 7.74)

T3NOMO*® 0/3 118 ' 0.00 (NE, 11.7)

T3N1MO® 0120 3/16 ! 0.00 (NE, 0.69)

T3N2MO® 0/6 2110 ' 0.00 (NE, 3.92)

T3N3MO 4113 2113 H——— 2.22 (0.43, 16.1)

TANOMO 01 4/5 I 0.00 (NE, 1.97)

T4NTMO® 2/8 o7 : 82E6 (0.63, NE)

TANZMO o7 on ' NE (NE, NE)

T4N3MO 0/4 2/4 | *— | 0.45 (0.02, 4.75)

Unknown 16/122 30/142 | 0.60 (0_32 108)
—— EMA label population - - - No effect JELALELLE

0.06 04 1 3510 30 110

Better neratinib  Better placebo
Cl, confidence interval; eCRF, electronic case report form; EMA, European Medicines Agency; ER, oestrogen receptor; iDFS, invasive
disease-free survival; NE, not estimable; PR, progesterone receptor; TNM, tumour, node, metastasis.

a All treatment: Model is stratified by stratification factors based on eCRF variables: prior trastuzumab (concurrent or sequential),
nodal status (< 3 or = 4) and ER/PR status (positive or negative).

b pvalue is from type-3 test results based on Wald test and computed with a Cox model stratified by stratification factors based on
eCRF variables: prior trastuzumab (concurrent or sequential) and ER/PR status (positive or negative).

¢ Hazard ratio and 95% Cl are extreme values and cannot be displayed.

Source: Puma data on file [62].
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1 Abbreviations

Abbreviation/term

AE

AIC
AIP
Amgros
ATC
BIC

cl

CNS
CT
DDFS
DFS
DFS-DCIS
DMC
ECHO
GP
HER
HER2
HER2+
HR
HR+
HRQoL
HTA
IBS

iDFS

MRI
MUGA
NE
NHS
NICE

(O

Definition

adverse event

Akaike information criterion
Apoteksindkgbspris

Amgros I/S

Anatomical Therapeutic Chemical Classification System
Bayesian information criterion

confidence interval

central nervous system

computed tomography

distant disease-free survival

disease-free survival

disease-free survival including ductal carcinoma in situ
Danish Medicines Agency

echocardiogram

general practitioner

human epidermal growth factor receptor
human epidermal growth factor receptor 2
human epidermal growth factor receptor 2 positive
hormone receptor

hormone receptor—positive

health-related quality of life

health technology assessment

Integrated Brier Score

invasive disease-free survival

intention to treat

intravenous

magnetic resonance imaging

multigated acquisition

not estimable

National Health Service

National Institute for Health and Care Excellence

overall survival
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Abbreviation/term

PDRS
PET
PICO
SC

SD

SE
SmPC
TLV
TTDR

VAT

Definition

post-distant recurrence survival

positron emission tomography

population, intervention, comparator and outcomes
subcutaneous

standard deviation

standard error

summary of product characteristics

Swedish Dental and Pharmaceutical Benefits Agency
time to distant recurrence

value-added tax
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2 Executive summary
2.1 Disease overview

In Denmark, breast cancer is the most common cancer in women [1] and the most frequent cause of
cancer death in women [2]. Breast cancer is a heterogeneous disease composed of distinct
histological and molecular subtypes, and treatment depends on the type of breast cancer [3].
Approximately 15% of patients with early breast cancer have tumours that overexpress the human
epidermal growth factor receptor 2 (HER2) receptor (i.e., are HER2 positive [HER2+]), and two-thirds
of HER2+ breast cancers are also hormone receptor—positive (HR+); thus, approximately 10% of early
breast cancers are HER2+/HR+ [4].

2.2 Current management and unmet need

The current standard of care in Denmark, confirmed by two Danish clinical experts (Appendix J), for
patients with early HER2+/HR+ breast cancer after surgery, chemotherapy and radiotherapy is
routine adjuvant HER2-directed therapy with trastuzumab for 1 year, after which patients do not
receive any further HER2-directed therapy in the extended adjuvant setting. Patients with
HER2+/HR+ breast cancer can receive adjuvant endocrine therapy, usually with tamoxifen, for up to
10 years [5, 6]. After 10 years of follow-up, approximately 23% of patients with early HER2+/HR+
breast cancer treated with 1 year of trastuzumab will have experienced a recurrence [7]. As such,
there is a need for additional interventions to improve on the benefits of trastuzumab-based therapy
and reduce the risk of breast cancer recurrence, disease progression and death [4, 7, 8].

2.3 Neratinib

Neratinib is an oral, intracellular, irreversible multiple ErbB tyrosine kinase inhibitor of human
epidermal growth factor receptor 1, HER2 and human epidermal growth factor receptor 4, which
decreases proliferation and increases tumour cell death. The recommended dose of neratinib is
240 mg (six 40-mg tablets) taken orally once daily for 1 year after the completion of trastuzumab-
based therapy [9].

Neratinib is indicated for the extended adjuvant treatment of adults with early-stage HER2+/HR+
breast cancer who have completed adjuvant trastuzumab-based therapy less than 1 year ago [9].

2.4 Clinical evidence

Neratinib significantly reduces the risk of recurrence in patients with early HER2+/HR+ breast cancer
in the extended adjuvant setting within 1 year of a trastuzumab-based regimen. Clinical data from
ExteNET, a pivotal phase 3 randomised controlled trial, showed that neratinib significantly improved
2-year and 5-year invasive disease-free survival (iDFS) when given after chemotherapy and less

than 1 year from prior trastuzumab-based adjuvant therapy.

2.5 Economic evidence

This is the first economic evaluation undertaken for neratinib for the treatment of early HER2+/HR+
breast cancer in the extended adjuvant setting from the Danish perspective. The analysis showed
that neratinib is cost-effective, with an incremental cost of DKK 131,902 per patient. The analysis is
likely to be directly applicable to clinical practice in Denmark as follows:
= The patient populations from the ExteNET and CONTROL trials, as used in the economic
analysis, are likely to be reflective of patients in Denmark.

= The resource use and costs in the analysis have been validated by two Danish clinicians and
were sourced from Denmark-based publications and previous Danish Medicines Council
(DMC) submissions.
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3 Formalities pertaining to this application

Table 1 summarises the Danish submission for neratinib in early breast cancer and the health

economic analysis, respectively.

Table 1.

Overview of submission to Denmark

Company Name

Contact person for this assessment

Consulting firm commissioned
Brand/trade name

Active substance

ATC code

Indications

Pharmaceutical form/method of
administration and posology

Required additional tests/medication

Patient population in Denmark the
indication applies to (5-year
prevalence)

Clinical experts who have been
contacted

Pierre Fabre Pharma Norden AB
Karlavagen 108; Plan 9

115 26 Stockholm

Sweden

Erik Arver, Market Access Nordics
Phone: +46 70 750 87 37
E-mail: erik.arver@pierre-fabre.com

RTI Health Solutions
NERLYNX"
Neratinib

LO1XE45

Neratinib is indicated for the extended adjuvant treatment of adults with
early-stage HR+, HER2+ breast cancer and who completed adjuvant
trastuzumab-based therapy less than 1 year ago.

Neratinib is administered orally. The recommended dose is 240 mg
neratinib, administered as 6 x 40 mg tablets taken once daily and continually
for 1 year.

The indicated population is people with HER2+/HR+ breast cancer who have
completed a course of trastuzumab-based therapy; however, as receptor
and gene testing will already have been completed before initiating a
trastuzumab-based therapy, no additional testing of receptor status is
anticipated to be required prior to starting neratinib therapy.

The label indicates that patients are instructed to start antidiarrhoeal
prophylaxis with the first dose of neratinib and maintain regular dosing of
the antidiarrhoeal product during the first 1-2 months of treatment, titrating
to achieve 1 to 2 bowel movements per day.

According to Pierre Fabre estimations, based on available Danish population
projections, Danish cancer registry statistics and clinical expert opinion, the
population over the next 5 years is expected to be approximately as follows:

Year Year 1 Year 2 Year 3 Year 4 Year 5

Patients 16 33 49 66 82

Bent Ejlertsen, Rigshospitalet
Ann Sgegaard Knop, Rigshospitalet

ATC, Anatomical Therapeutic Chemical Classification System; HER2+, human epidermal growth factor receptor 2 positive;

HR+, hormone receptor—positive.

Page 7 of 45


file://MANWLOWPFIL01.rti.ns/UKHSprojects/0305469%20Pierre%20Fabre%20Neratinib%20Nordics%20HTA%20Support/Deliverables/Denmark/Cost%20Analysis%20for%20Edit/erik.arver@pierre-fabre.com

4 Scope

This submission follow the Danish Medicines Agency (DMC) protocol (Dokumentnummer 74579) and
covers neratinib’s full marketing authorisation for the following indication: the extended adjuvant
treatment of adults with early-stage HR+, HER2 overexpressed/amplified breast cancer who have
completed adjuvant trastuzumab-based therapy less than 1 year ago. Table 2 presents an overview
of the scope of the submission in terms of the population, intervention, comparator and outcomes

(PICO).
Table 2. Scope for the neratinib submission for Denmark
Population Patients with early HR+, HER2+ breast cancer who have completed a course
of adjuvant trastuzumab-based therapy less than 1 year ago.
Intervention Neratinib
Comparator(s) No further HER2-directed treatment, represented by the placebo arm of the
ExteNET trial
Outcomes = iDFS (2 years and 5 years)
= DFS-DCIS
= DDFS
= Cumulative incidence of CNS recurrence
= TTDR
= Qverall survival
= Adverse effects of treatment
= HRQoL
Subgroups considered None identified
Health economic analysis Cost analysis and budget-impact analysis over a lifetime horizon, with costs in

DKK from a Danish extended healthcare perspective.

CNS, central nervous system; DDFS, distant disease-free survival; DFS-DCIS, disease-free survival including ductal carcinoma
in situ; HER2 = human epidermal growth factor receptor 2; HER2+, human epidermal growth factor receptor 2-positive;
HR+, hormone receptor—positive; HRQoL, health-related quality of life; iDFS, invasive disease-free survival; TTDR, time to

distant recurrence.
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5 Health economic analysis and model

5.1 Health economic analysis

5.1.1 Model structure

Several different modelling approaches were considered during the development of the model
structure. Partitioned survival models are used routinely in economic evaluations in oncology and
have been the most commonly used in DMC and Amgros I/S (Amgros) appraisals. [10-12] However,
the use of partitioned survival models has been criticised [13]. The challenge of using a partitioned
survival model for the neratinib economic evaluation is that no mature overall survival (OS) data are
available by treatment arm. Thus, data that would allow for estimation of full health-state
occupancy by treatment arm are not available. To overcome this issue, different approaches for
modelling were considered, including modelling OS using correlations between iDFS and OS, but all
approaches considered were found to have limitations. To assess whether iDFS can be used as a
surrogate endpoint for OS, the following three requirements have been proposed [14]: (1) evidence
of a strong correlation between iDFS and OS (individual-level association); (2) evidence of a strong
correlation between treatment effect on iDFS and treatment effect on OS (trial-level association);
and (3) clinical input on the anticipated relationship between iDFS and OS. We performed an analysis
to consider whether a strong correlation between the treatment effect on iDFS and the effect of
treatment on OS could be identified. This approach was based on scatterplots between In(HR DFS)
and In(HR 0OS) (r = 0.2), when considering all trials of trastuzumab-containing regimens for early
breast cancer that were included in a recent Cochrane review [15]. However, a strong relationship
could not be identified. Therefore, extreme scenarios—for example, assuming the treatment effect
on OS to be equal to the treatment effect on iDFS or assuming no treatment benefit on OS—were
considered; but both of these scenarios were considered to be unrealistic. It was clear that iDFS and
OS are not fully correlated and that assuming equal treatment effect would likely have
overestimated the effect of neratinib. Similarly, recurrence of disease—specifically, distant
recurrence—is known to have a significant impact on expected survival; therefore, assuming that a
reduced number of recurrences as a function of improved iDFS would not lead to any survival
benefits also seems equally unrealistic.

Given the challenges that would be associated with a traditional partitioned survival analysis
approach, other potential modelling approaches were reviewed. These included the Markov model
structure developed for recent health technology assessment (HTA) appraisals of pertuzumab for
adjuvant treatment of early HER2+ breast cancer [16-18]. Specifically, the model structure used for
the pertuzumab economic evaluation was investigated; that model included seven health states
(iDFS on treatment, iDFS off treatment, non-metastatic recurrence, remission, first-line metastatic
breast cancer, second-line metastatic breast cancer and death).

For the current analysis, a five-health-state Markov model was developed to evaluate the
incremental cost of neratinib versus standard treatment with no further HER2-directed therapy.

Figure 1 shows the five-health-state model structure. The five health states represent the primary
stages of disease in early-stage breast cancer: disease-free, local recurrence, remission, distant
recurrence and dead. General mortality data are applied to all health states except distant
recurrence. It was assumed that all patients who die from breast cancer move through the distant
recurrence health state before transitioning to the dead health state.
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Figure 1. Overview of the five-health-state model structure

Local
recurrence

Remission

Distant
recurrence

iDFS, invasive disease-free survival.

The model health states correspond to the primary and secondary endpoints in the ExteNET trial.
The model structure allows for variation in risk of recurrence and death over the time horizon, as
observed in iDFS data for these patients from ExteNET [19].

Patients enter the iDFS health state and are treated with neratinib or are given no treatment
(placebo). Patients remain in the iDFS health state until they experience an iDFS event, local or
distant recurrence, or death. After local recurrence, patients enter a tunnel health state in which
they receive adjuvant therapy before they transition to either remission or death. For patients with
locally recurrent disease who transition to remission, the model assumes that all patients progress
to distant recurrence or die from general population mortality.

Patients experiencing distant recurrence while in iDFS transitioned directly to the distant recurrence
health sate. No further explicit submodelling of progression-free survival or OS, dependent on the
line of therapy, was included in the distant recurrence health state.

Patients can transition to death from any health state. While in the iDFS, local recurrence and
remission health states, patients are subject to all-cause mortality. Patients in the distant recurrence
health state are subject to post-distant recurrence mortality, based on blinded survival data for both
arms of ExteNET because OS data by treatment arm are still immature for the neratinib label
population.

Costs are allocated to each health state and multiplied by that health state’s occupancy to calculate
the weighted costs per cycle. A model cycle length of 1 month was selected to provide precision in
tracking the number of patients in each health state over time, and a half-cycle correction was
incorporated. The model time horizon was set to 55 years, which was deemed to be equivalent to a
lifetime time horizon, given the average age (51 years) of the patient population.

Treatment costs included costs of drug acquisition, administration and monitoring. Costs and
disutilities associated with adverse events (AEs) were estimated per episode and were applied once
at the beginning of the simulation, based on the proportion of patients in each treatment arm
experiencing each AE. Costs were discounted at 4% per annum, in accordance with DMC guidelines.
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5.2  Time horizon and analysis perspective

A life-long time horizon (55 years) and societal perspective was used to capture all relevant costs.
The model allows the user to change the time horizon in the scenario analyses.

5.3 Clinical data used in the model

53.1 Extrapolation of time-to-event data
53.1.1 Modelling of invasive disease-free survival

In economic evaluations developed to support HTA submissions for cancer treatments, it is common
practice to use parametric survival analysis fitted to data derived from pivotal trials for the
interventions considered and extrapolate these over the full model time horizon. However, in the
pivotal ExteNET trial, a large proportion of patients remained disease-free at the end of the 5-year
follow-up. Treatment with neratinib has a curative intent, and analysis of the data suggested that
iDFS hazard rates decreased over time (Appendix C). Therefore, functions fitted to the trial iDFS data
only would not be expected to adequately predict the natural increase in hazard related to death
from other causes at later times in the model. This is because other causes of death make an
increasingly large contribution to the risk of an iDFS event over time as breast cancer-related hazards
are reduced. (Note that iDFS is defined as time to disease recurrence or death, whichever occurs
first.) In addition, more mature DFS data were available from other sources for patient cohorts with
characteristics and treatment histories similar to those of the control arm of ExteNET (e.g., from
long-term follow-up of patients enrolled in trials investigating trastuzumab). Such data could be
valuable in informing or validating iDFS predictions after the ExteNET trial follow-up. As a
consequence, both general population mortality data and external data for similar populations were
analysed and considered for incorporation into the economic analysis.

A wide range of survival analyses were performed as described in detail in Appendix C. Standard
analyses were performed to fit parametric functions to the ExteNET trial data, as recommended in
the Danish Medicine Council [20]. In addition, parametric functions were fitted to more mature
external disease-free survival (DFS) data, using methods proposed by Guyot et al. [21] and described
in Jackson et al. [22].

Full description of these analyses can be found in Appendix C. Briefly, external data were sought to
identify one or more studies with long-term DFS estimates for a population similar to that enrolled in
ExteNET—specifically, patients with HR+, HER2+ early breast cancer who were eligible for treatment
with neratinib—who received standard of care in routine practice. A systematic review of the clinical
literature performed for this appraisal (see Appendix B) identified one meta-analysis of randomised
controlled trials; the meta-analysis presented long-term follow-up data from studies with patients
treated with trastuzumab [23]. This publication also presented a number of external data sources for
DFS (see Appendix C). Clinical and health economic external advisers determined that data from the
HERA trial [24] to be the most appropriate for inclusion in the survival analysis. Furthermore, HERA
data were used for validation of extrapolations in recent appraisals of pertuzumab [16, 17]. External
clinical and economic advisers also identified the HERA trial as the most appropriate data source for
DFS. DFS data from HERA for patients who had HR+ tumours and a median follow-up of 11 years, as
reported by Cameron et al. [7], were used in the current survival analysis (presented in Appendix C).
The survival times from Cameron et al. [7] were adjusted so that the mean time since trastuzumab
treatment aligned with the ExteNET trial’s mean time. As the Cameron et al. [7] data also are not yet
mature (approximately 80% of patients are still at risk at the end of follow-up), further extrapolation
was required beyond the end of the HERA trial. Thus, OS for the general Danish female population
[25, 26] was used for long-term extrapolation of the iDFS curve beyond the follow-up time of
ExteNET and HERA. Figure 2 presents the planned use of data for extrapolation of iDFS.
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Figure 2. Approach to combining data for iDFS survival extrapolation
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iDFS, invasive disease-free survival.

In contrast to the approach taken in the recent appraisals of pertuzumab [16-18], the current
survival analysis did not incorporate a cure rate parameter. Although we fully agree that early-stage
breast cancer is treated with curative intent, the cure rate reported in the pertuzumab appraisals
was included in the pertuzumab model because long-term extrapolation using the clinical trial data
had a poor fit to external data. As shown in the following sections, the survival analysis for the
current submission does not have these limitations. Estimates from the primary survival analysis in
the ExteNET trial combined with general population mortality aligned well with more complex
models that directly incorporated external data. Thus, the proportion of patients being cured
following treatment is expected to already be captured in the extrapolation of iDFS from ExteNET.

Selection of survival function data included in the model base-case analysis

A wide range of parametric and flexible survival models were fitted to each of the data sets used in
the analysis: iDFS data from the ExteNET trial and identified external data for DFS from HERA. The
following are the steps we followed to determine the most appropriate survival functions (please
see Appendix C for full details):

= Testing for proportional hazards between treatment arms in the ExteNET trial

— Tests were performed to determine if the data from ExteNET indicated that proportional
effects could be assumed. The test for non-proportional hazards (Therneau-Grambsch
test) was not significant (chi-squared = 0.314; P = 0.575).

— Clinical expert opinion received during the model development affirmed that a
continued treatment effect would be expected (Appendix J).
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— Because there was no evidence against the proportional hazard assumption for iDFS and
because the proportional hazard assumption was in line with clinical rationale, a pooled
survival model with a covariate for treatment effect was deemed the most appropriate
approach for the ExteNET data. However, to investigate the impact of the assumption of
proportional hazards, a best-fitting model, stratified by treatment arm, also was
identified for testing in a scenario.

=  Fitting and selection of survival models for all data sets:
— Avrange of survival models were fit to the data.

— Within the various survival models, the Akaike information criterion (AIC), Bayesian
information criterion (BIC) and Integrated Brier Score (IBS) goodness-of-fit statistics
were assessed to identify differences in statistical fit among the survival models.

— The choice of survival model used for the base-case economic model was based on the
following:

* Assessing the AIC, BIC and IBS statistics of the survival models, which provides
goodness-of-fit to the Kaplan-Meier data from ExteNET and HERA

* Visual fit compared with the Kaplan-Meier data from ExteNET and HERA

Selection and combination of survival function data included in the model base-case analysis

Table 3 presents the base-case and scenario analysis functions selected to the ExteNET trial data and
the HERA trial data.

Table 3. Selected distributions for iDFS extrapolation
Data set Distribution
ExteNET
Base case Flexible-spline Weibull 1 knot (proportional hazards)
Scenario Stratified generalised gamma (non-proportional hazards)
HERA
Base case Flexible-spline Weibull 2 knots

iDFS, invasive disease-free survival.

As expected, the extrapolated survival from the ExteNET and HERA trials resulted in the predicted
iDFS hazard being lower than the general population mortality from approximately month 140 to
month 215, depending on data and distribution (Figure 3 and Figure 4). Thus, it was confirmed that
using only the extrapolated iDFS data from the ExteNET trial or with the addition of the data from
HERA would not result in plausible long-term predictions of iDFS. This supports the inclusion of
general population data in the analysis to avoid implausible extrapolation of long-term survival.
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Figure 3. Comparison of hazard rates between the placebo arm iDFS from ExteNET and
general population mortality
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Figure 4. Comparison of hazard rates between HERA and general population mortality
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DFS, disease-free survival; HERA, Herceptin Adjuvant trial; iDFS, invasive disease-free survival.

As presented in this section and fully outlined in Appendix C, the intent at the outset of the survival
analyses was to use all three data sets (ExteNET, HERA and general population) to predict the long-
term iDFS, which is in line with the methods proposed by Jackson et al. [22]. However, after
performing all analyses, it was noted that the survival predictions based on ExteNET and general
population data were highly consistent with more complex predictions that also incorporated the
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HERA data. This is shown in Figure 5, in which survival curves composed of the ExteNET placebo arm,
the HERA data and the general population data are overlaid onto survival predictions from the
ExteNET placebo arm and from the general population. It is clear that the two approaches lead to
only marginally different survival predictions.

Figure 5. Plot of base-case survival curves for predicted iDFS by using HERA data in addition
to ExteNET data
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HERA, Herceptin Adjuvant trial; iDFS, invasive disease-free survival.

Adding the HERA data explicitly to the survival analysis extrapolation adds additional complexity and
uncertainty (because it contributes another set of survival extrapolations to the analysis and is based
on DFS rather than iDFS). Furthermore, the HERA data represent the placebo arm well, but their
relation to the neratinib arm is less clear and further adjustments would potentially be needed.
Thus, the ExteNET data in combination with general population survival data were used for the base-
case extrapolation of iDFS in the model. Functions that incorporated the HERA data were used for
validation and for supporting scenario analyses in the model. The notable close alignment of the
extrapolation based on the ExteNET iDFS data with the more mature HERA DFS data provided
important evidence for the validity of the extrapolation of the ExteNET data, on which the model is
based.

Transition from ExteNET iDFS to general population mortality

There is limited evidence available regarding the long-term risk of an iDFS event for the HER2+/HR+
patient population and thus from what time point general population mortality could be reasonably
assumed. A recent meta-analysis showed that, for patients with HR+ breast cancer, there is a
continued risk for recurrence at 20 years after their initial breast cancer diagnosis [27]. To our
knowledge, similar data are not available for the HER2+/HR+ population. The HR+ population data
are likely not directly transferrable because of a higher incidence of early recurrence in the
HER+2/HR+ population than in the HR+ population. Two Danish clinical experts confirmed that, given
the curative intent of the treatment and early recurrence in the HER2+/HR+ population, it is
plausible to assume that the iDFS risk would approach that of the general population at some point,
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although it is difficult to determine at what point. The longest follow-up data available for the
relevant population is, to our knowledge, the HERA trial. Thus, we analysed the hazard over time
from the HERA trial in relation to the Danish general population mortality. As shown in Figure 4, the
iDFS hazard rates at the end of the HERA trial (equal to 8.5 years after initiation of neratinib
treatment) are still higher for the HERA population than for the general population. Using the
survival curves with best fit to the digitised DFS HERA data (as described in this section and in
Appendix C), our analyses showed that the risk of a DFS event was likely to be equal to that of the
general population from 142 to 203 months after initiation of neratinib treatment. A similar pattern
was seen in the extrapolated hazard rate for the placebo arm of ExteNET (Figure 3), which crosses
the general population mortality hazards at approximately 166 to 214 months, depending on the
distributions used. Based on this analysis, the model was constructed to allow for switching from the
ExteNET iDFS extrapolation to the general population mortality so that extrapolations are based on
ExteNET data until hazard rates for the general population exceed hazard rates from the ExteNET
trial. This switch is dependent on the treatment arm to account for the differences in hazard rates
between treatment arms.

Treatment effect beyond trial follow-up

For proportional hazards survival extrapolations, potential adjustments of treatment effect beyond
the end of the trial were assessed to investigate the impact of potential waning of treatment effect
over time. During the 5-year follow-up in the ExteNET trial, there was a clear continued treatment
effect for the 4-year follow-up time after treatment (Table 4). Therefore, patients continued to
benefit from the treatment well beyond 1 year of treatment.

Table 4. ExteNET: annualised hazard ratios for iDFS for HR+ population < 1 year from prior
adjuvant trastuzumab

Time period Hazard ratio (95% Cl)
0-12 months 0.49

12-24 months 0.6

24-36 months 0.92

36-48 months 0.5

48-60 months 0.59

Cl, confidence interval; iDFS, invasive disease-free survival; HR+, hormone receptor—positive.

Given the continued treatment effect shown during the trial and the lack of evidence of any
considerable waning of treatment effect towards the end of the trial, base-case analyses were based
on the extrapolation of data from ExteNET, without further adjustments of treatment effect beyond
the trial time horizon. The assumption of continued treatment effect also was partially supported by
the Danish expert clinical advisers consulted as part of the model development (Appendix J). Thus,
patients in the neratinib arm transition to general population mortality earlier than patients in the
placebo arm (e.g., year 14 vs. year 18 with the base-case distributions). As previously described, this
transition negates the possibility of neratinib patients having a lower probability of an iDFS event
than that of the general population. Such a transition lessens the treatment effect compared with
fully relying on the extrapolated survival from the trial.

A more rapid waning of treatment effect was explored in a sensitivity scenario for the base-case
extrapolations, assuming proportional hazards. In this scenario, the treatment effect was tapered
linearly from the end of the trial until the time point at which placebo arm iDFS hazard was equal to
that of the general population (214 months). This scenario follows the clinical input received that
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neratinib is likely to provide treatment benefits as long as patients are at risk for an iDFS event but
tests the assumption that the treatment effect would decline over time.

For the scenario based on non-proportional hazards extrapolations with stratified generalised
gamma, no further waning of treatment effect was incorporated. As can be seen in Figure 6, the
stratified extrapolations already predicted decreasing treatment effect over time due to the
difference in predicted declining hazard rates over time between the treatment arms. Thus, further
waning of treatment effect was already accounted for in the survival predictions itself.

Figure 6. Predicted iDFS hazard rates with stratified generalised gamma for the neratinib
and placebo arms from ExteNET
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5.3.1.2 Distant recurrence survival

Mortality from distant recurrence was modelled using the blinded post-distant recurrence survival
(PDRS) for both arms of the ExteNET trial, with survival models fitted to extrapolate survival beyond
the study time horizon. Figure 7 shows the cumulative survival plot of PDRS for all patients
experiencing a distant recurrence in the ExteNET trial.
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Figure 7. ExteNET: Kaplan-Meier curve of blinded PDRS, HR+ population < 1 year from prior
adjuvant trastuzumab

HR+, hormone receptor—positive; PDRS, post-distant recurrence survival.

Source: Puma data on file [28].

Because time to distant recurrence (TTDR) has previously been shown to have an impact on
expected PDRS [29, 30], we investigated the impact of TTDR on PDRS from the ExteNET trial. Figure 8
shows survival, stratified by year of recurrence from randomisation; it is clear that patients with a
recurrence within the first year after randomisation appear to have a poorer prognosis than those
with a later recurrence. However, there does not appear to be a clear differentiation between time
categories of recurrence beyond the first year of the ExteNET trial. This corresponds well to cut-off
points previously used in which a 24-month metastatic-free interval from disease onset had been
used [30], which would equal 12 months after start of neratinib.
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Figure 8. ExteNET: Kaplan-Meier plot of analysis of overall survival post-distant recurrence
for HR+ patients who completed trastuzumab < 1 year by time of distant
recurrence, ITT population

HR+, hormone receptor—positive; ITT, intention to treat.

Source: Puma data on file [31].

To account for the impact of timing of recurrence in the model, additional analyses of PDRS were
performed, using different survival curves for PDRS for patients experiencing distant recurrence
<12 months versus > 12 months from randomisation (Figure 9).
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Figure 9. ExteNET: Kaplan-Meier plot of analysis of overall survival post-distant recurrence
for HR+ patients who completed trastuzumab < 1 year and had distant recurrence
< 12 months versus > 12 months from randomisation, ITT population

Cl, confidence interval; HR+, hormone receptor—positive; ITT, intention to treat; NE, not estimable.

Source: Puma data on file [32].

Survival analyses

The process for fitting survival models to patient-level data was based on NICE Decision Support Unit
technical support guidance [12]. The choice of survival model was based on the AIC and BIC statistics
of the survival models, which provide goodness-of-fit to the Kaplan-Meier data from ExteNET and
visual fit compared with the Kaplan-Meier data from ExteNET.

Table 5 summarises the AIC and BIC values for the survival models explored for PDRS. The
exponential distribution provided the lowest AIC and BIC, followed by Gompertz distribution.
Differences in AIC and BIC were comparatively small between exponential and Gompertz
distributions, based on a 3 to 5 difference in AIC/BIC. Consequently, the selection of which of the
two curves should be used as the base-case distribution was guided by visual fit. As shown in
Figure 10, the Gompertz distribution produced a slightly better visual fit to the data than did the
exponential distribution; therefore, Gompertz distribution was selected for the base-case analysis.
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Table 5. Summary of goodness-of-fit data for survival models for PDRS

Distribution AIC BIC

Exponential 261.02 263.71
Gompertz 261.44 266.82
Gamma 262.69 270.77
Weibull 262.83 268.21
Logistic 267.36 272.74
Lognormal 274.06 279.44

AIC, Akaike information criterion; BIC, Bayesian information criterion; PDRS, post-distant recurrence survival.

Figure 10. Plot of survival curves for PDRS, compared with ExteNET Kaplan-Meier curves

PDRS, post-distant recurrence survival.

Source: Puma data on file [32].

Table 6 and Table 7 summarise the AIC and BIC values for the survival models explored for PDRS for
time of recurrence < 12 months versus > 12 months from randomisation. Based on the AIC and BIC,
the same functions provided the best fit as those models fitted to the data not split by time of
recurrence, specifically, exponential distribution followed by Gompertz. Differences in AIC and BIC
were smaller between exponential and Gompertz distributions than what would generally be
considered a relevant difference. As shown in Figure 11, for patients experiencing a recurrence

> 12 months the Gompertz distribution produced a better visual fit to the data than did the
exponential distribution; therefore, Gompertz was the preferred distribution for this extrapolation.
For the patients experiencing recurrence < 12 months from randomisation, the visual fit of
exponential and Gompertz distributions was almost identical and selection of which distribution
would be appropriate for this subgroup would have marginal impact on the results. For consistency
with the subgroup > 12 months, the Gompertz survival functions also were selected for the
subgroup < 12 months.
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Table 6. Summary of goodness-of-fit data for survival models for PDRS > 12 months from

randomisation

Distribution

Exponential
Gompertz
Gamma
Weibull
Logistic

Lognormal

AIC
177.78

177.53

179.57

179.24

182.10

188.10

BIC
180.20

182.37

186.83

184.08

186.93

192.94

AIC, Akaike information criterion; BIC, Bayesian information criterion; PDRS, post-distant recurrence survival.

Source: Puma data on file [33].

Table 7. Summary of goodness-of-fit data for survival models for PDRS < 12 months from
randomisation

Distribution

Exponential
Gompertz
Gamma
Weibull
Logistic

Lognormal

AIC
81.30

83.30

85.07

83.22

84.76

85.50

BIC
82.56

85.81

88.84

85.73

87.28

88.02

AIC, Akaike information criterion; BIC, Bayesian information criterion; PDRS, post-distant recurrence survival.

Source: Puma data on file [33].
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Figure 11. ExteNET: plot of survival curves for overall survival post-distant recurrence
> 12 months and < 12 months from randomisation, compared with ExteNET
Kaplan-Meier curves

Source: Puma data on file [33].

5.3.2 Modelling of proportion of local and distant recurrence

The proportions of patients transitioning from iDFS to local or to distant recurrence were derived
from the ExteNET trial. A slight difference in the proportion of distant and other recurrences was
observed between arms; consequently, observed proportions for each arm were included in the
base-case analysis (Table 8). It is not evident from comparing the 5-year data (Table 8) with the
2-year data (Table 9) that the proportions of sites of recurrence varied over time; hence, proportions
from the 5-year data were kept constant through the modelled time horizon.
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Table 8.

Type of iDFS event observed in ExteNET (5 years)

Patients with events, n (%)

Local/regional invasive recurrence
Invasive ipsilateral breast tumour recurrence

Invasive contralateral breast cancer

Distant recurrence

Death from any cause

Patients censored, n (%)

Proportion distant recurrence, n (%)

Proportion other recurrences, n (%)

Neratinib
(n=670)

51(7.6)
5(0.7)
2(03)
2(0.3)

40 (6.0)
2(03)

619 (92.4)
40/49 (81.6)

9/49 (18.4)

Placebo
(n = 664)

89 (13.4)
18(2.7)
5(0.8)
5(0.8)
63(9.5)
3(0.5)

575 (86.6)
63/91 (69.2)

28/91 (30.8)

iDFS, invasive disease-free survival.

Source: Puma data on file [34].

Table 9.

Type of iDFS event observed in the ExteNET trial (2 years)

Patients with events, n (%)
Local/regional invasive recurrence
Invasive ipsilateral breast tumour recurrence

Invasive contralateral breast cancer

Distant recurrence

Death from any cause

Neratinib
(n =670)

26 (3.9)
3(0.4)
1(0.1)
1(0.1)
20 (3.0)
1(0.1)

Patients censored, n (%)

Proportion distant recurrence, n (%)

Proportion other recurrences, n (%)

644 (96.1)
20/25 (80.0)
5/25 (20.0)

Placebo
(n = 664)

55 (8.3)

12 (1.8)
2(0.3)
2(0.3)
38(5.7)
1(0.2)

609 (91.7)
38/54 (70.4)
16/54 (29.6)

iDFS, invasive disease-free survival.

Source: Puma data on file [35].

533

Local recurrence pathway

The modelling of local recurrence was aligned with the approach and assumptions used in the

several HTA appraisals for treatments in this disease area [16-18, 36-38].

5.3.3.1

Local recurrence

It was assumed that all patients who experience a local recurrence undergo 1 year of additional
adjuvant therapy before they transition into the remission health state or die due to all-cause
mortality. It was assumed that all patients with local recurrence reside in the local recurrence health
state for 12 months before being able to transition to remission after additional adjuvant therapy.
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5.3.3.2 Remission

Patients who have completed adjuvant therapy in the local recurrence state and who have not died
due to all-cause mortality transition to the remission state after 12 months. When in remission,
patients can either die from all-cause mortality or experience another recurrence.

In line with the TLV, Norwegian Medicines Agency and NICE appraisals of pertuzumab [16-18], it was
assumed that any recurrence from remission would be distant in nature, as patients in remission will
have already experienced a local recurrence. Furthermore, the same monthly transition probability
of 0.00757 for transitioning from remission to distant recurrence, as used in the TLV, Norwegian
Medicines Agency and NICE appraisals, was used in the current analysis and assumed to be constant
with time. That transition probability was obtained from a study by Hamilton et al. [39] that studied
a cohort of 12,836 patients with early breast cancer and reported the estimated risk for incurring a
second malignancy after adjuvant therapy.

534 Distant recurrence

Patients entering the distant recurrence health state in the model are assumed to receive an
average of two lines of subsequent therapy before eventually transitioning to death. Inclusion of two
lines of subsequent therapy was based on clinical input and the TLV, Norwegian Medicines Agency
and NICE appraisals of pertuzumab (TA569) [16-18]. However, contrary to the model used for
pertuzumab, the current model did not explicitly model the progression-free survival and OS
associated with the individual subsequent therapies. As neratinib is not approved in metastatic
breast cancer, subsequent treatment will not be influenced by neratinib treatment for early breast
cancer. Thus, it was seen as unnecessarily complicated to model PDRS specifically for each
treatment. Rather, subsequent treatment was modelled by including the cost of the different
subsequent treatments and using PDRS from the ExteNET trial. The model was programmed to allow
the risk of death for those patients with distant recurrence to vary with time since recurrence, based
on survival functions fitted to the PDRS data from ExteNET.

5.4  Resource use and costs
54.1 Intervention and comparators’ costs and resource use

The per-treatment drug acquisition costs are presented in Sections 5.4.1.1 and 5.4.1.2, with the unit
costs for supportive treatment taken from medicinpriser.dk [40].

54.1.1 Neratinib

In line with the licence, the model uses a dose of 240 mg of neratinib, administered orally as

6 x 40 mg tablets taken once daily and continually for 1 year. The retail list price of a 180-tablet pack
of neratinib is DKK 38,399.42 (AIP) [40]. Based on the list price, the total cost per patient per 240 mg
dose is DKK 1,279.98.

Although neratinib, per the European Medicines Agency label, should be given continually for 1 year,
the actual mean treatment duration observed in ExteNET was - months, after accounting for
treatment discontinuation; on this basis, the treatment duration in the model was set to

months [41].

In line with appraisals of pertuzumab [16, 18, 42] and completed NICE appraisals, such as TA483,
TA484, TA569 and TA612 [37, 38, 43-45], the model uses the proportion of planned doses actually
received, which more accurately accounts for the real cost of therapy. This proportion was based on
the relative actual dose intensity from the ExteNET trial. The relative actual dose intensity is the ratio
between actual dose intensity (the actual cumulative dose divided by the treatment duration) and
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the prescribed dose (240 mg). The calculation showed that, on average, patients on treatment
received - of the planned doses [46].

The treatment is not expected to have a relevant impact on the patient’s number of healthcare
visits. Hence, costs in terms of patient time and transportation costs are accounted for in all health
states regardless of treatment. This is due to the fact that whether the patient receives neratinib or
placebo is not expected to have an impact on the number of visits in each of the various health
states per time unit in the health state. However, as neratinib has an impact on the time in the
different health states, it has an impact on the total number of visits and total cost.

54.1.2 Prophylactic and supportive therapies

The model includes the cost of diarrhoea prophylaxis, specifically loperamide, given to patients
receiving neratinib. Unit costs for loperamide were taken from webapoteket.dk [47]. In the
CONTROL trial, two treatment protocols were used for loperamide prophylaxis: loperamide received
for a period of one or two cycles (28-56 days). The cost-effectiveness analysis assumed the
maximum duration as a conservative assumption.

The model also includes the cost of supportive endocrine therapy for patients receiving either
neratinib or placebo. Supportive endocrine therapy is modelled with either tamoxifen (anti-
oestrogen), with a treatment share of 51.8%, or exemestane (aromatase inhibitor), with a treatment
share of 48.2%. Endocrine therapy is given to 93.8% of disease-free patients for 5 years.

Table 10 presents drug unit costs for loperamide and other supportive therapies.

Table 10. Drug unit costs for loperamide and supportive therapies

Cost per pack,

including VAT
Treatment Strength (mg) Pack size (DKK) Source
Loperamide 2 10 2244 Danish Medicines Agency[40];
webapoteket.dk [47]
Tamoxifen 20 100 189.00
Goserelin 3.6 1 1,015.89
Anastrozole 1 100 36.99
Letrozole 2.5 100 194.58
Exemestane 25 100 3,644.00
VAT, value-added tax.
5.4.2 Health-state unit costs and resource use

The published literature that explores in detail the resource use associated with adults with early-
stage HR+, HER2-overexpressed/amplified breast cancer is limited. The source used for resource
utilisation per health state is the resource use previously preferred by HTA authorities in the
pertuzumab appraisal for adjuvant treatment of early HER2+ breast cancer [16, 18, 48]. Resource
use data were validated and, in some cases, updated by input from the two Danish clinical experts
(Appendix J). Costs per resource were sourced from Danish sources where available or converted to
DKK where costs from other countries were applied.
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542.1 Health-state resource use

The model contains five health states: disease-free, remission, local recurrence, distant recurrence
and dead. Health-state resource use and costs, by health state, are presented in Table 11 through

Table 15.
Table 11. Health-state resource use and cost by health state: disease-free
Resource use
frequency
Resource Unit cost % of
use (DKK) patients Years1-4 Years>4  Source
Mammogram 665 100 1 1 DRG: 30PR14 Mammografi, ukompliceret
[49] and clinical expert input (Appendix J)
Oncologist 451.95 100 2 1 Danish Medicines Council [20] and clinical
visit expert input (Appendix J)
Oncologist 277.00 100 1 1 Sygeplejersker a 30 min:
nurse visit Danish Medicines Council [20] and clinical
expert input (Appendix J)
Resulting cost per 4-week cycle (DKK) 153.83 116.16

Table 12. Health-state resource use and cost by health state: remission
Unit Resource use frequency

Resource cost % of

use (DKK) patients Year 1 Years2-5 Years>5 Source

Oncologist  451.95 100 1 1 1 Danish Medicines Council [20]

visit and clinical expert input
(Appendix J)

Mammo- 665 40 1 1 1 DRG: 30PR14 Mammografi,

gram ukompliceret [49] and clinical
expert input (Appendix J)

ECHO scan 1,526 1 4 0 0 DRG: 30PR11 UL-scanning,
ukompliceret [49] and clinical
expert input (Appendix J)

MUGA 1,862 99 4 0 0 DRG: 30PRO7CT-scanning,

scan ukompliceret [49] and clinical
expert input (Appendix J)

Resulting cost per 4-week cycle