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Medicinrådet  
Dampfærgevej 21 -23, 3. sal 
2100 København Ø                  Ballerup 15.12.2022 

 

Daiichi-Sankyo(DS)/AstraZeneca(AZ) comment on Medicinrådets anbefaling vedr. trastuzumab deruxtecan 

til behandling af voksne patienter med ikke-resekterbar eller metastatisk HER2-positiv brystkræft, som har 

fået en eller flere tidligere anti-HER2-baserede regimer. 

DS and AZ would like to thank Danish Medicine Council's (DMC) for a quick process regarding this assessment. 

The report is thorough, and the companies agree with the DMC assessment of the treatment effect for both T-

DXd and T-DM1. We understand that it can be challenging to assess therapies like this, as it takes a long time 

to get mature data on overall survival (OS).  

Concerning the method assessment report, DMC present a broad range of where they expect the real ICER will 

be. We acknowledge that DMC state that both of their scenarios are not realistic, but we believe that it is 

important to add some context of the likelihood of these scenarios and highlight the data that suggest that 

scenario 2 could be conservative. Finally, scenario 1 should be regarded as unsuitable for decision making 

based on study data and clinical plausibility.  

Point 1: The DESTINY-Breast03 data suggest that Scenario 2 is a conservative assumption 

We recognize that it was difficult for DMC to conclude which of the two scenarios that is the most probable, 

based on only the first data-cut (figure 1A). However, Scenario 1 has limited support with the additional data 

(figure 1B) that was requested and provided to DMC and recently presented at San Antonio breast cancer 

symposium, 20221. With the additional follow-up, the data suggest that both models underestimate the 

survival in the T-DXd-arm. While DMC consider both scenario 1 and 2 to be extreme scenarios, the data 

actually support scenario 2 as a conservative scenario.  

 

Point 2: PFS data show that scenario 2 provides a realistic OS gain 

In the recent updated analysis, the median PFS gain in the study is confirmed to be 22 months, which is close 

to the estimated discounted OS gain in Scenario 2 (21.6m), but far from the estimated discounted OS gain in 

Scenario 1 (6.6m).1 Given that there are more treatment options available after T-DXd (i.e. T-DM1) than after 

T-DM1 (T-DXd not reimbursed in 3L+ in Denmark), it is reasonable to assume that scenario 2 provide a 

conservative estimate in a Danish setting. As shown in figure 2, if scenario 1 is used the risk of dying would be 

higher for T-DXd treated patients than T-DM1 treated patients shortly after the end of study follow-up which 

does not make sense or have any scientific support. As DMC provide no clinical rationale for how this is 

plausible given the data from DESTINY-Breast03 and more effective treatment options available after T-DXd in 

Denmark, this scenario should be omitted from decision-making.  

 
1 Hurvitz, S. A., Hegg, R., Chung, W.-P., Im, S.-A., Jacot, W., Ganju, V., ...Cortés, J. (2022). Trastuzumab deruxtecan versus trastuzumab emtansine in patients 

with HER2-positive metastatic breast cancer: updated results from DESTINY-Breast03, a randomised, open-label, phase 3 trial. Lancet, 0(0). doi: 

10.1016/S0140-6736(22)02420-5 
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Point 3: Scenario 1 is completely different than the assessment of other authorities with almost identical 

guidelines 

In Norway, this indication has already been assessed using the same data and in with very similar assessment 

guidelines and treatment setting as Denmark. In Norway, Statens legemiddelverk estimated a gain of 1.63 

QALY and 1.83 life-year in their base-case when T-DXd was funded, both gains are higher than Scenario 2 

which DMC consider optimistic.2 While AZ/DS views this HTA assessment as overly conservative the base-case 

ICER is in line with Scenario 2.  

Summary 

The scientific results show that the effect of T-DXd is of a different order of magnitude than what has been 

observed for other newer treatments for the same patient population in the past, and the Danish clinical 

environment has expressed great expectations to the overall survival of T-DXd. 

• AZ/DS believes that the decision to introduce T-DXd should be based on costs and effects of 

treatment with T-DXd compared to T-DM1 that seems realistic based on the study data. The decision 

should not be based on groundless assumptions about a significantly higher mortality after T-DXd 

despite additional available treatment options. Based on this, we believe that the most realistic 

scenario is the company base-case. 

• Alternatively, Scenario 2 can be used as a decision basis as it means less underestimation of the data 

and provides realistic and comparable ICERs to other similar HTA authorities.3 

• Scenario 1 is not in line with good science, clinical plausibility and health economic practice and 

should be omitted as a basis for decision-making. 

We ask for a decision to be made for T-DXd so patients at high risk for progression must be given access to a 

drug with a very strong documented effect, which is available for patients in neighbouring countries with 

similar health care and funding systems. 

Kind Regards 

 

    
Søren Clausen and Mattias Aronsson   Katja Lundberg Rand  
AstraZeneca AS    Daiichi-Sankyo 

 
2 Numbers (1.36 QALYs and 1.65 life-yers) adjusted for Danish discount rate, Danish utility weights and DMC time horizon. 

https://nyemetoder.no/metoder/trastuzumabderukstekan-enhertu-indikasjon-iii (accessed 2022-12-14) 

https://nyemetoder.no/metoder/trastuzumabderukstekan-enhertu-indikasjon-iii
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Forhandlingsnotat 

 

 25. januar 2023 
DBS/CAF 

Dato for behandling i 
Medicinrådet  

25. januar 2023 

Leverandør Daiichi-Sankyo i samarbejde med AstraZeneca 

Lægemiddel Enhertu (Trastuzumab deruxtecan, T-DXd) 

Ansøgt indikation Behandling af voksne patienter med ikke-resekterbar eller 
metastatisk HER2-positiv brystkræft, som har fået en eller flere 
tidligere anti-HER2-basrede regimer 

Forhandlingsresultat 

Amgros har opnået følgende pris på Enhertu (Trastuzumab deruxtecan, T-DXd): 

Tabel 1: Forhandlingsresultat 

Lægemiddel Styrke/form Pakningsstørrelse AIP Tidligere 
tilbudt SAIP 

Forhandlet 
SAIP 

Rabatprocent 
ift. AIP 

Enhertu  
(T-DXd) 

100 
mg/pulver 

til konc. 
1 stk. 11.630,1 XXXXXXXXX XXXXXXXX XXXXXX 

Prisen er betinget af en anbefaling. 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 



  

  jj 
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Omsætningen på Enhertu (T-DXd), til AIP-pris, har de sidste 12 måneder været på ca. 6,5 mio. DKK fordelt på 
alle regioner. 

 

Konkurrencesituationen 

Enhertu (T-DXd) sammenlignes med den nuværende 2. linje behandling Kadcyla (trastuzumab emtansin). 

Kadcyla (trastuzumab emtansin) indgår i en behandlingsvejledning udarbejdet i RADS. Det er blevet 
besluttet, at Medicinrådet vil opdatere dele af behandlingsvejledningen. 

 Tabel 2: Sammenligning af den årlige lægemiddeludgift på Enhertu (T-DXd) og Kadcyla (trastuzumab emtansin) 

Lægemiddel Dosis Frekvens Pakning 

SAIP (DKK) 

Antal 

pakninger 

Samlet årspris 

SAIP (DKK) 

Enhertu (T-DXd) 5,4 mg/kg* IV hver 3 uge XXXXXXXX 
XXXXXXX 

XXXXXXXXXX 
XXXXXXX 

Kadcyla (trastuzumab 

emtansin) 
3,6 mg/kg* IV hver 3 uge XXXXXXXXX 

XXXXXX 

XXXXXXXXXX 
XXXXXXX 

*Vægt 71 kg 

Status fra andre lande 

Norge: Anbefalet i oktober 20221. 

England: Under vurdering. Forventes færdig i januar 20232. 

Konklusion 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXX 

 

 
1 https://nyemetoder.no/metoder/trastuzumabderukstekan-enhertu-indikasjon-iii  
2 https://www.nice.org.uk/guidance/indevelopment/gid-ta10804  

https://nyemetoder.no/metoder/trastuzumabderukstekan-enhertu-indikasjon-iii
https://www.nice.org.uk/guidance/indevelopment/gid-ta10804
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2. Abbreviations 

2L Second line  ISH in-situ hybridisation 

3L Third line  ITT Intention to treat 

3L+ Third line and beyond  IV intravenous 

ADC Antibody drug conjugate  LHRC luteinizing hormone-releasing hormone 

AE Adverse event  LY Life years 

AIC Akaike information criterion  MAPK Mitogen-activated kinases 

ASCO American Society of Clinical Oncology  mBC Metastatic Breast Cancer 

ATC Anatomic Therapeutic Chemical classification system  mCRM modified continuous reassessment method 

AZ AstraZeneca  N/A Not available 

BOR best overall response  NCCN National Comprehensive Cancer Network 

BIC Bayesian information criterion  NE Not evaluated 

CBR Clinical benefit rate  ORR Objective response rate 

CEP17 chromosome enumeration probe 17  OS Overall survival 

CI Confidence interval  PD Progressive disease 

CR Complete response  PFS Progression-free survival 

CT Computed tomography  PI3K/AKT  Phosphatidylinositol-3-Kinase and Protein 
Kinase B 

CTCAE common terminology criteria for adverse events  PK Pharmacokinetics 

DB01 DESTINY-Breast01 study  Q3W Every three weeks 

DB03 DESTINY-Breast03 study  QALY Quality adjusted life years 

DCR Disease control rate  QoL quality of life 

DoR Duration of response  RECIST Response Evaluation Criteria in Solid Tumors 

DS Daiichi Sankyo  SD Stable Disease 

DXd The payload of T-DXd, a potent topoisomerase I 
inhibitor 

 SD Standard deviation 

ECOG Eastern Cooperative Oncology Group  DKK Danish krone 

ESMO European Society for Medical Oncology  SLR Systematic literature research 

ESO European school of Oncology  SoC Standard of Care 

EWOC Escalation with overdose control  T-DM1 Trastuzumab emtansine 

FISH Fluorescent in-situ hybridisation  T-DXd Trastuzumab deruxtecan 

HER2 Human Epidermal Growth Factor receptor 2  TEAE Treatment emergent adverse event 

HR Hormone Receptor  ToD Treatment discontinuation 

HR Hazard ratio   TDD Time to definitive deterioration 

HRQoL Health Related Quality of Life  TTD Time to treatment discontinuation 

ICER Incremental cost-effectiveness ratio  TTR Time to response 

ICR invasive cervical resorption  vs Versus 

IHC Immunohistochemistry  WTP Willingness to pay 

ILD Interstitial lung disease    
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4. Summary 

Description of the indication 

Breast cancer is the most common cancer among women in Denmark as well as worldwide (1). Approximately 

12-14 percent of breast tumors have a gene amplification or protein overexpression of HER2 (HER2+, Human 

Epidermal Growth Factor Receptor 2) (2), which untreated leads to an increased aggressiveness of the tumor, 

high risk of recurrence and increased mortality (3). In the Danish Breast Cancer Cooperative Group (DBCG) 

database, 471 HER2+ breast cancer diagnoses were reported in 2020(2) and up to 20% of these are expected to 

develop into metastatic disease (4-7).  

While the survival with second line (2L) treatment of HER2+ metastatic breast cancer (mBC) improved with the 

introduction of trastuzumab emtansine (T-DM1), these patients still live approximately 20 years shorter than 

women in the same age in the general population. In addition to the short survival, the disease progression 

increases patients’ suffering, worsening symptoms such as fatigue, appetite loss and nausea, and further 

deteriorating their quality of life. 

Patient Population and comparator 

The patients eligible for trastuzumab deruxtecan (T-DXd) treatment should have HER2+, unresectable, and/or 

metastatic breast cancer and received one or more prior HER2 targeted therapies, including trastuzumab and 

taxane, i.e. in 2L and beyond. According to Danish clinical experts, patients eligible for T-DXd is today treated 

with T-DM1 in Denmark. 

Intervention 

T-DXd as monotherapy is expected to be indicated for the treatment of adult patients with unresectable and/or 

metastatic HER2+ breast cancer who have received one or more prior anti-HER2 based regimens. One vial of T-

DXd contains powder concentrate of 100 mg T-DXd for preparation of solution for infusion. After reconstitution, 

one vial of 5 ml solution contains 20 mg/ ml trastuzumab deruxtecan. The recommended dose of T-DXd is 5.4 

mg/kg given as an intravenous infusion once every 3 weeks (21-day cycle) until disease progression or 

unacceptable toxicity. 

Outcomes 

DESTINY-Breast03 (NCT03529110) is a Phase III, randomized, two-arm, multicenter, open-label, active-controlled 

study, designed to compare the efficacy and safety of T-DXd versus T-DM1 in HER2+, uBC and/or mBC patients 

previously treated with trastuzumab and a taxane (8).  

The DESTINY-Breast03 included a female patient population as described above with a mean age of 54 years and 

where half of the population had hormone receptor–positive (HR+) tumors. The patient population 

characteristics and previous treatment regimens used in 2L mBC patients in this trial is aligned with current 

clinical practice in Denmark, as described in the treatment guidelines (9) and by Danish clinical experts. 

Comparative effectiveness 

In DESTINY-Breast03 the risk of death was reduced with 45% and the risk of progression or death was reduced 

with 72% in direct comparison with the current standard of care (SoC), T-DM1 (8). Nearly all patients (80%) 

responded to treatment with T-DXd compared with 34% for T-DM1. T-DXd delivered consistent benefit across 

all patient groups. At 12 months, 94% of T-DXd treated patients were alive and 86% of the T-DM1 patients. The 

safety profiles of T DXd and T DM1 in the target population of this study were generally manageable and 

tolerable. (8) 

The unprecedented efficacy results for T-DXd in this trial have already led ESMO to update their clinical guidelines 

to replace the previous standard of care, T-DM1, with T-DXd as the recommended 2L therapy (10). 
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Cost-utility analysis  

The company conducted a cost utility analysis (CUA) including Quality-adjusted life-years (QALYs). The model 

used in this submission contains four health states and used a partitioned survival analysis approach. The cost-

effectiveness model is the first to evaluate the cost-effectiveness of T-DXd within this metastatic breast cancer 

indication. The analysis showed that the use of T-DXd implied a gain of 1.61 QALY versus T-DM1. This results in 

an ICER of 367 256 DKK per gained QALY.  

Budget-impact analysis  

The company also conducted a budget impact analysis (BIA) of a potential introduction of T-DXd. In the BIA, the 

following costs were considered: drug costs, administration costs, adverse event costs, subsequent treatment 

costs and disease management costs. The budget impact of introducing T-DXd was compared with the current 

Danish standard of care, T-DM1.  

The BIA showed that at peak sales, the maximum budget impact of introducing T-DXd is estimated to be 

approximately 33 million DKK. 

Enhertu application history and outlook 

The current situation is: 

3rd line+ treatment of HER2 positive breast cancer (based on DB01) 

• AstraZeneca/Daiichi Sankyo has applied for recommendation of T-DXd for the treatment of adult 

patients with unresectable or metastatic HER2 positive breast cancer who have received two or more 

prior anti HER2 based regimens. It was rejected October 28th 2021.  

• The rejection was for 3rd line patients (DB01) only and did not involve 2nd line (DB03) 

• After a request from the chairman of the breast cancer fagudvalg, AstraZeneca/Daiichi Sankyo have 

May 19th 2022 submitted new data in 3rd line (subgroup analysis from the DB03 study) combined with 

a new confidential net price and thereby asked the Danish Medicine Council to reevaluate T-DXd in 3rd 

line. 

2nd line+ treatment of HER2 positive breast cancer (based on DB03) 

• The current application will cover the new indication for patients who have been treated with one or 

more previous anti-HER2 treatments and is independent of the possible reevaluation of 3rd line. 

 

Treatment of HER2-low advanced breast cancer 

• The DB04 data that is including patients with a low expression of HER2 (I.e. a different patient group) 

was presented at ASCO 2022 and simultaneously published in NEJM 

• This will be a new separate application when CHMP is in place and do not influence applications for 2nd 

and 3rd line for HER2+ patients 

Conclusions 

T-DXd is a highly efficacious and cost-effective treatment when compared to T-DM1 for the treatment of 

unresectable or metastatic HER2+ breast cancer in patients previously treated with trastuzumab plus 

chemotherapy. The unprecedented results from DESTINY-Breast03 show that T-DXd, if funded in Denmark, has 

the potential to significantly improve outcomes for Danish breast cancer patients. 
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(including anxiety and depression) which substantially impair quality of life, particularly patients’ emotional, 

social and physical functioning, as well as their mental health and adherence to treatment (31, 32). The 

symptoms of breast cancer – most commonly fatigue, lymphoedema, pain and menopausal symptoms – also 

contribute to distress in patients, and in turn have a severe impact on QoL (31). 

5.2 Patient numbers in Denmark 

To define the population that is eligible for treatment with T-DXd for HER2+ mBC, we have used an 

epidemiological approach starting with the incidence of HER2+ BC in Denmark.  

• In Denmark 2020, 457 patients were diagnosed with HER2+ breast cancer (2) in the DBCG 
database. The DBCG database is not fully complete. Hence, this number was adjusted to 570 as 
the DBCG database is expected to cover ~80% of all Danish patients. This figure is slightly lower 
but more realistic than DMCs prior assessments of Enhertu and Tukysa.  

• Only ~5% of these patients are metastatic at diagnosis (14), but 20% of the patients with stage I-III 
would be expected to develop metastatic disease during the course of the disease. Danish clinical 
experts consulted during the development of this application indicated that the improvements in 
screening, but also the addition of neo-/adjuvant treatments, have reduced the number of 
patients with metastatic relapse (4-7).  

• Most HER2+ mBC patients are expected to receive 1L treatment according to Danish clinical 
experts (90%). 

• Real-world data showed that approximately 80-85% of all metastatic 1L patients received 2L 
treatment. This was confirmed by Danish clinical experts. Danish clinical experts agreed that it is 
reasonable to assume that 10% will not progress on the first line treatment and 5% of those who 
progress will not get a 2L of treatment.  

• Finally, not all patients will be fit enough to receive treatment. It is difficult to assess what 
proportion of the patients in 2L that would be appropriate for T-DXd, given that it is currently not 
used in Denmark. Danish experts estimated that ~80% will be appropriate for treatment with T-
DXd.  
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Figure 1. Estimated number of eligible patients in Denmark  

 

 
Key: a Invasive cancer cases in DBCG, b Conservatively estimated proportion by clinical experts based on HERA (DFS 70% at 11y) (6), APHINITY (iDFS 92.3% at 

4y)(4) and the incidence of deaths in Danish registries (~1000/year), ExteNET (DDFS: 92.4% at 5y) (5), KATHERINE (iDFS ~83% at 5y) (7); c Proportion of HER2+ 

patients in DBCG (13), d Estimated proportion by clinical expert, e Estimated by clinical expert based on findings in CLEOPATRA (PFS 16% at 8y) (33), PERUSE 

(27% at 7y) (34), PERUSE (27% at 7y) (34), f = Clinical expert estimate, g Clinical expert estimate. HER2+: human epidermal growth factor receptor 2 positive, 1L: 

First line; 2L: Second line, T-DXd: Trastuzumab deruxtecan; T-DM1: ado-trastuzumab emtansine; mBC: Metastatic breast cancer.  

5.2.1 Patient populations relevant for this application 

The patient population relevant for this assessment cover the full population that is expected to be approved 

by European commission in July-Sept. 2022: 

• T-DXd as monotherapy is indicated for the treatment of adult patients with unresectable or 
metastatic HER2+ breast cancer who have received one or more prior anti-HER2 based regimens. 

In Denmark the average age for 2L HER2+ breast cancer patients is less than 59 years (25), which was 

confirmed by clinical experts. Additional details on the Danish population treated in 2L for HER2+ mBC are 

provided in section 8.2.  

Treatment with T-DXd and T-DM1 is based on weight-based dosing, in DESTINY-Breast03 the mean weight was 

62.4 kg in this pre-treated metastatic breast cancer population. (35)  
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5.3 Current treatment options and choice of comparator 

5.3.1 Current treatment options 

When it comes to HER2-positive metastatic breast cancer today’s first-line recommendation is anti-HER2 

monoclonal antibodies trastuzumab and pertuzumab given with a taxane or vinorelbine. Standard second-line 

therapy is the antibody-drug conjugate trastuzumab emtansine (T-DM1) (36) , see Figure 2 below.  

Figure 2. Treatment overview metastatic HER2 positive breast cancer according to Danish Medicine Council 

 
Reference: Adapted based on Medicinrådet(36) 

5.3.2 Choice of comparator 

As outlined in section 5.3.1, based on Danish guidelines and feedback from Danish clinical experts, the relevant 

comparator is T-DM1.  

While T-DM1 has not been assessed by DMC, it has before the introduction of T-DXd been the clear standard of 

care in Denmark, since recommendation by KRIS in March 2014. It is recommended in DBCG and ESMO 

guidelines and there been a consensus that it is cost-effective in similar countries. Example of cost-

effectiveness assessment from countries with similar health economic guidelines as Denmark: 

• Finland (37) 

• Sweden: (38)  

• Norway: (39)  

• England/Wales: (40) 

Hence, we mean that it is not controversial to assume that T-DM1 is cost-effective also in Denmark. Comparing 

with anything else would be unscientific given that this has been the clear standard of care for a long time.  

The expression of HER2-protein in breast cancer was described in the late 1980’s. We are not aware of any 

studies describing outcomes on placebo in pre-treated HER2+ mBC patients and hence a comparison versus 

placebo is not possible to make. 

That T-DM1 is the relevant comparator was also confirmed by the Danish clinical experts approached by the 

companies. 

5.3.3 Description of the comparator – T-DM1 (Kadcyla) 

Generic name and ATC code: 

The comparator is trastuzumab emtansine (Kadcyla) with the ATC code L01FD03. 
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Mode of action: 

Kadcyla, trastuzumab emtansine, is a HER2-targeted antibody-drug conjugate which contains the humanised 

anti-HER2 IgG1, trastuzumab, covalently linked to the microtubule inhibitor DM1 (a maytansine derivative) via 

the stable thioether linker MCC (4-[N-maleimidomethyl] cyclohexane-1-carboxylate). Emtansine refers to the 

MCC-DM1 complex. An average of 3.5 DM1 molecules are conjugated to each molecule of trastuzumab.  

Conjugation of DM1 to trastuzumab confers selectivity of the cytotoxic agent for HER2-overexpressing tumor 

cells, thereby increasing intracellular delivery of DM1 directly to malignant cells. Upon binding to HER2, 

trastuzumab emtansine undergoes receptor-mediated internalization and subsequent lysosomal degradation, 

resulting in release of DM1-containing cytotoxic catabolites (primarily lysine-MCC-DM1).  

Trastuzumab emtansine has the mechanisms of action of both trastuzumab and DM1: 

 

• Trastuzumab emtansine, like trastuzumab, binds to domain IV of the HER2 extracellular domain 
(ECD), as well as to Fcγ receptors and complement C1q. In addition, trastuzumab emtansine, like 
trastuzumab, inhibits shedding of the HER2 ECD, inhibits signalling through the 
phosphatidylinositol 3-kinase (PI3-K) pathway, and mediates antibody-dependent cell-mediated 
cytotoxicity (ADCC) in human breast cancer cells that overexpress HER2.  

• DM1, the cytotoxic component of trastuzumab emtansine, binds to tubulin. By inhibiting tubulin 
polymerization, both DM1 and trastuzumab emtansine cause cells to arrest in the G2/M phase of 
the cell cycle, ultimately leading to apoptotic cell death. Results from in vitro cytotoxicity assays 
show that DM1 is 20-200 times more potent than taxanes and vinca alkaloids.  

• The MCC linker is designed to limit systemic release and increase targeted delivery of DM1, as 
demonstrated by detection of very low levels of free DM1 in plasma.  

Pharmaceutical form:  

Powder for concentrate for solution for infusion. White to off-white lyophilised powder. 

Posology:  

The recommended dose of trastuzumab emtansine is 3.6 mg/kg bodyweight administered as an intravenous 

infusion every 3 weeks (21-day cycle). The initial dose should be administered as a 90 minutes intravenous 

infusion. Patients should be observed during the infusion and for at least 90 minutes following the initial 

infusion for fever, chills, or other infusion-related reactions. The infusion site should be closely monitored for 

possible subcutaneous infiltration during administration. Cases of delayed epidermal injury or necrosis 

following extravasation have been observed in the post-marketing setting. 

If the prior infusion was well tolerated, subsequent doses of trastuzumab emtansine may be administered as 

30 minutes infusions. Patients should be observed during the infusion and for at least 30 minutes after 

infusion.  

The infusion rate of trastuzumab emtansine should be slowed or interrupted if the patient develops infusion-

related symptoms. Trastuzumab emtansine should be discontinued in case of life-threatening infusion 

reactions. 

In order to prevent medicinal product errors it is important to check the vial labels to ensure that the medicinal 

product being prepared and administered is Kadcyla (trastuzumab emtansine) and not another trastuzumab-

containing product (e.g. trastuzumab or trastuzumab deruxtecan). 

Method of administration:  

T-DM1 is for intravenous use. Trastuzumab emtansine must be reconstituted and diluted by a healthcare 

professional and administered as an intravenous infusion. It must not be administered as an intravenous push 

or bolus. 

Should the pharmaceutical (or other method) be administered with other medicines?:  

No.  
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investigator assessment was 75.8% (95% CI: 69.8-80.7) and 34.1% (95% CI: 27.7-40.5) in the T-DXd and T-DM1 

arm, respectively (Figure 3). Median duration of PFS follow-up was 15.5 months and 13.9 months in the 

investigational and control arm, respectively. 

 

Figure 3. Kaplan-Meier plot of PFS in DESTINY-Breast03. 

 

Key: CI, confidence interval; HR, hazard ratio; NE, not estimable; PFS, progression-free survival; T-DM1, trastuzumab emtansine; 

T-DXd, trastuzumab deruxtecan. Source: Cortes et al., 2022 (8) 

The efficacy benefit in BICR-assessed PFS provided by T-DXd over T-DM1 was observed consistently across key 

prespecified subgroups. Among these subgroups, the HR was 0.31 (95% CI: 0.22, 0.43) for subjects who had 

received prior pertuzumab; 0.32 (95% CI: 0.22, 0.46) for subjects with hormone receptor-positive status; and 

0.28 (95% CI: 0.21, 0.38) for subjects with baseline visceral metastases, with similar results for subjects who 

had not received prior pertuzumab (HR 0.30 [95% CI: 0.19, 0.47]), subjects with hormone receptor-negative 

status (HR 0.30 [95% CI: 0.20, 0.44]), and subjects with no baseline visceral metastases (HR 0.32 [95% CI: 0.17, 

0.58]) (76).  

A prespecified interim OS analysis was conducted using the same data cut. An early separation of the OS curves 

in favor of T-DXd was observed, as supported by the estimated landmark 12month survival rate of 94.1% 

(95% CI: 90.3, 96.4) in the T-DXd arm compared with 85.9% (95% CI: 80.9, 89.7) in the TDM1 arm. The 24-

month survival rate was 80.8% (95% CI: 73.0, 86.6) in the T-DXd arm compared with 73.7% (95% CI: 66.1,79.9) 

in the T-DM1 arm. The median OS was not estimable in either arm (Figure 4). The median duration of follow-up 

was 16.2 months (range, 0 to 32.7) with trastuzumab deruxtecan and 15.3 months (range, 0 to 31.3) with 

trastuzumab emtansine. 

The stratified HR was 0.55 (95% CI: 0.36, 0.86). The results are currently not mature as OS is calculated based 

on only 86 observed events (33 (12.6%) subjects in the T-DXd arm and 53 (20.2%) subjects in the T-DM1 arm 

(76)).  

Figure 4. Kaplan-Meier plot of OS in DESTINY-Breast03.  
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Key: CI, confidence interval; HR, hazard ratio; NE, not estimable; T-DM1, trastuzumab emtansine; T-DXd, trastuzumab deruxtecan 

Source: Cortes et al., 2022 (8) 

Subgroup analyses of OS would not be uninformative with the current level of maturity of this data. 

The T-DXd treatment benefit over T-DM1 was also observed for secondary endpoints: 

• Median confirmed ORR was 79.7% (95% CI: 74.3, 84.4) in the T-DXd arm vs. 34.2% (95% CI: 28.5, 
40.3) in the T-DM1 arm (P-value <0.0001) (76). The difference in ORR between the two treatment 
arms was 45.5% (95% CI: 37.6, 53.4).  

• Results of analyses of PFS by investigator were consistent with those seen for the primary analysis 
of PFS by BICR. The median PFS based on investigator assessment estimated by the KM method 
was 25.1 months (95% CI: 21.1, NE) in the T-DXd arm and 7.2 months (95% CI: 6.8, 8.3) in the T-
DM1 arm (76). 

Furthermore, a waterfall plot of the percentage change from baseline to best post-baseline sum of diameters 

of target lesions based on BICR is shown for both treatment groups in Figure 5. As shown, almost all patients 

benefit from T-DXd treatment.  
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12 months (95% CI)  75.8 (69.8, 80.7) 34.1 (27.7, 40.5) 

18 months (95% CI)  60.1 (52.5, 67.0) 27.3 (20.7, 34.2) 

24 months (95% CI) 50.5 (39.9, 60.2) 25.3 (18.4, 32.9) 

Overall survival 

Stratified Cox hazard ratio (95% CI)  0.55 (0.36, 0.86) 

Stratified log-rank test P-value  0.007172 

Percentage of subjects alive over time 

3 months (95% CI) 99.2 (96.9, 99.8) 96.9 (93.9, 98.4) 

6 months (95% CI) 98.4 (95.9, 99.4) 94.5 (90.9, 96.7) 

9 months (95% CI) 96.1 (92.8, 97.9) 91.3 (87.1, 94.2) 

12 months (95% CI) 94.1 (90.3, 96.4) 85.9 (80.9, 89.7) 

18 months (95% CI) 85.7 (79.8, 90.0) 76.5 (69.8, 81.8) 

24 months (95% CI) 80.8 (73.0, 86.6) 73.7 (66.1, 79.9) 

BOR by BICR 

Complete response, n (%) 42 (16.1) 23 (8.7) 

Partial response, n (%) 166 (63.6) 67 (25.5) 

Stable disease, n (%) 44 (16.9) 112 (42.6) 

Progressive disease, n (%) 3 (1.1) 46 (17.5) 

Not evaluable, n (%) 6 (2.3) 15 (5.7) 

Confirmed ORR (complete response + partial response)  

Responders, n (%) 208 (79.7) 90 (34.2) 

95% CI 74.3, 84.4 28.5, 40.3 

P-value <0.0001 

Difference in ORR (95% CI) 45.5 (37.6, 53.4) 

Key: BOR, best overall response; CI, confidence interval; CR, complete response; DOR, duration of response; IXRS, Interactive Web/Voice Response System; 

KM, Kaplan-Meier; NE, not estimable; ORR, overall response rate; OS, overall survival; PFS, progression-free survival; PS, partial response; SAP, Statistical 

Analysis Plan; T-DM1, trastuzumab emtansine; T-DXd, trastuzumab deruxtecan. Source: Daiichi Sankyo (2021) (76). 

The safety profiles of T-DXd and T-DM1 in the target population of this study were generally manageable and 

tolerable.  

Overall, TEAEs were reported in 256 (99.6%) subjects in the T-DXd arm and 249 (95.4%) subjects in the T-DM1 

arm. Drug-related TEAEs were reported in 252 (98.1%) and 226 (86.6%) subjects, respectively. Most of which 

were manageable through routine clinical practice, with no drug-related TEAEs associated with an outcome of 

death (76).The T-DXd arm had a longer treatment duration compared with the T-DM1 arm (292.86 vs. 174.48 

patient-years) and a lower exposure-adjusted incidence rate (EAIR) for overall TEAEs, TEAEs ≥Grade 3, and 

treatment-emergent SAEs (76).  

Compared to subjects in the T-DM1 arm, a numerically higher proportion (≥10 percentage points [pp]) of 

subjects in the T-DXd arm experienced TEAEs associated with study drug interruption (overall and drug 

related), primarily related to hematologic TEAEs. No relevant differences between the 2 treatment arms were 

found in the other parameters (76). 

The most common TEAEs reported in the T-DXd arm were GI or hematologic in nature, which is in line with the 

known non-clinical and pharmacological profile of this class of drugs. Reported TEAEs included nausea, 

vomiting, constipation, diarrhea, abdominal pain and neutropenia, anemia, leukopenia. Overall, the TEAEs 

reported in the T-DXd arm were manageable by dose modification and routine clinical practice (76). 

Adverse events of special interest 

With regards to adverse events of special interest, the following points were noted: 
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• A total of 27 (10.5%) patients in the T-DXd arm and 5 (1.9%) subjects in the T-DM1 arm had events 
adjudicated as being drug-related ILD, none of which was adjudicated as Grade 4 or Grade 5. Most 
events in both treatment arms were resolved, with 1 fatal case reported in the T-DM1 arm (76). 

• Ejection fraction decreased was reported in 6 (2.3%) subjects in the T-DXd arm and 1 (0.4%) 
patient in the T-DM1 arm (all were Grade 2 with no action taken; all except 1 T-DXd patient had 
outcome of resolved). Left ventricular dysfunction (Grade 1; resolved with no action taken) was 
reported in 1 patient in the T-DXd arm. 34 (13.5%) patients in the T-DXd arm and 24 (10.1%) 
subjects in the T-DM1 arm who had a post-baseline LVEF value met the laboratory criteria for a 
Grade 2 LVEF decrease, and 1 (0.4%) patient in each arm met the criteria for a Grade 3 decrease 
(76). 

Table 8 summarizes drug related treatment-emergent AEs by system organ class which occurred in ≥20% of 

patients and the AEs of special interest in all patients.  
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hospitalization was delayed with T-DXd versus T-DM1: median 219.5 days versus 60.0 days, respectively 

(interpretation limited by low rates of hospitalization in both arms).  

8. Health economic analysis 

Cost-utility and budget impact models that follow the DMC guidelines are provided in this submission. A discount rate 

of 3.5% was used for both costs and benefits in line with the guidelines (2.5% after 35 years). A time horizon of 40 

years was used in the base-case to ensure all relevant costs and health effects were included in the analysis. A 

restricted societal perspective was used in line with DMC guidelines. A 1-week cycle length was used to appropriately 

capture the dosing schedules of the included pharmaceuticals. Half-cycle corrections are available in the model but 

not implemented in the base-case as this was deemed redundant due to the short cycle length. Applying half-cycle 

corrections would add additional complexity without adding any additional accuracy. 

8.1 Model 

The cost-analysis model used in this submission contains four health states. Figure 6 presents the flow of patients in 

the model. All patients enter the model in the ‘progression-free on treatment’ state, receiving T-DXd or T-DM1 

treatment. Patients may remain on-treatment while progression free, discontinue treatment while remaining 

progression-free, their disease may progress, or they may die. Patients whose disease has progressed can remain alive 

with progressed disease or die.  

Figure 6: Model structure 

 

Health state membership is determined using a partitioned survival analysis approach, which is the most common type 

of economic modelling of oncology treatments and widely accepted. Other model types such as Markov models were 

considered to add complexity without improving the accuracy of the predictions. Compared with the most-standard 

three-state partitioned survival model, the model in this submission add additional functionality with a fourth state. This 

flexibility is used for a conservative assumption and we consider it relevant when treatments, like T-DXd, have shown 

that patients are often progression-free longer than the treatment duration. We believe that response rates and AE 

profiles will impact the utility while the patient are on treatment but not after the treatment is stopped. If DMC want to 

use the more optimistic assumption of a three-state model, the utility in the ‘off-treatment’ health state can be set to 

the same as the ‘on-treatment’ health state, the model then perform like a standard three-state model.  

To inform the partitioned survival analysis model, parametric curves are fitted to OS, PFS and TTD data from DESTINY-

Breast03. Parametric survival models are used to extrapolate outcomes beyond the observed data for a lifetime 

horizon. The ‘standard’ selection of parametric models was fitted, in line with guidance from various HTA authorities 

(43-45). These comprise exponential, Weibull, log-normal, log-logistic, Gompertz, and generalized gamma models. 
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Weight (kg)   Similar 

Mean (std dev) 62.4 (13.30) 62.4 

Median 60.0 N/A 

Smoking status  N/A Similar 

Never 420 (80.2) 

Former 70 (13.4) 

Current 29 (5.5) 

Missing 5 (1.0) 

Reported history of CNS metastases 114 (21.8) N/A Similar 

HER2 expression (IHC) - Central  N/A Similar 

1+ 1 (0.2) 

2+ 55 (10.5) 

3+ 466 (88.9) 

Not evaluable 2 (0.4) 

Hormone receptor - Derived a  N/A Similar 

Positive 272 (51.9) 

Negative 248 (47.3) 

Indeterminate 2 (0.4) 

Missing 2 (0.4) 

Prior pertuzumab - Derived c  N/A Higher in Denmark 
(90%) Yes 320 (61.1) 

No 204 (38.9) 

Lines of prior systemic therapy excluding 
hormone therapies 

 1 1 prior line expected in 
most patients  

<3 379 (72.3) 

≥3 145 (27.7) 

Renal function at baseline d  N/A Higher in Denmark  

Within normal range 265 (50.6) 

Mild impairment 201 (38.4) 

Moderate impairment 52 (9.9) 

Missing 6 (1.1) 

Hepatic function at baseline e  N/A Similar 

Within normal range 420 (80.2) 

Mild impairment 98 (18.7) 

Missing 6 (1.1) 

Baseline visceral disease f 384 (73.3) N/A Similar 

ECOG Performance Status  N/A More with ECOG 2 in 
Denmark (5-10%)  0 329 (62.8) 

1 193 (36.8) 

Missing 2 (0.4) 

Key: HER2: Human epidermal growth factor receptor 2, CNS: Central nervous system, ECOG: Eastern Cooperative Oncology group, IHC: Immunohistochemistry. 

8.2.2.2 Intervention  

T-DXd is intended to be used as monotherapy for the treatment of adult patients with unresectable or metastatic HER2-

positive breast cancer who have received one or more prior anti-HER2-based regimens.  







 

   

Side 38/146 

Enhertu_application_2nd line HER2 breast cancer_July2022_AstraZeneca_Daiichi-Sankyo 
 

8.2.2.5 Adverse reaction outcomes  

A safety profile of T-DXd and T-DM1 is presented in section 7.1.2. The clinical documentation submitted is fully aligned 

with the health economic model as shown in 8.5.4. 

8.3 Extrapolation of relative efficacy 

8.3.1 Time to event data – summarized: 

Where data are not sufficiently mature, extrapolated survival curves were used to inform health state occupancy over 

a lifetime horizon in the model. Time-to-event data used to model the T-DM1 and T-DXd arms were taken from 

DESTINY-Breast03. For PFS, OS and TTD, standard parametric models (Exponential, Weibull, Log-normal, Log-logistic, 

Gompertz and Generalized gamma) were fitted to the data from DESTINY-Breast03 in line with best practice.  

Curve selection for extrapolations of OS, PFS and TTD curves were carried out systematically in line with guidelines 

from DMC and other HTA authorities (44-47): 

• Assessment of proportional hazards. 

• Statistical methods; Akaike information criterion (AIC) and Bayesian information criterion (BIC).  

• Graphic evaluations to study which of the parametric functions that visually fitted the trial data from 
DESTINY-Breast03.  

• Clinical validity and biologically plausibility were assessed using feedback from Danish HER2+ mBC 
experts.  

There are no guidelines or standards for what should be considered in the assessment of clinical validity. Hence, the 

following criteria was developed together with Danish clinical experts: 

• Crossing between TDD, PFS and OS should be minimized in the treatment arms as this indicates that the 
modelling is not clinically possible. It is unlikely that many patients die without first having progressed.  

• The long-term extrapolations, assessed at 5 and 10 years, should be plausible given previous experience 
and publications in 2L+ HER2+ mBC.  

Criteria 1 can be objectively assessed using the model developed for this submission while criteria 2 is more difficult to 

assess, as Danish clinical experts have limited experience of new treatments with no available long-term data (such as 

T-DXd). The last point was, therefore, used to disregard extreme cases.  

Additional details of the parameterization is provided in Appendix G. 

8.3.1.1 Progression-free survival 

Proportional hazards 

Independent survival models are used in the model as the proportional hazard assumption did not hold for PFS when 

it was tested, which is indicated by the shape of the curves in Figure 8 and assessed in detail in appendix G.  
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Figure 12. Overall health status and QoL on treatment 

  

 

Figure 13. Time to definitive deterioration (TTD) of QLQ-C30 GHS 
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Figure 14. TDD of EQ-5D-5L VASa 
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Figure 20: Cost-effectiveness plane for both treatments 

 
Key: T-DXd: trastuzumab deruxtecan, WTP: willingness-to-pay. 

Figure 21: Cost-effectiveness acceptability curves for both treatments 

 
Key: T-DM1: Trastuzumab emtansine, T-DXd: trastuzumab deruxtecan, WTP: willingness-to-pay. Note: Value of perfect information is available in the model on sheet: 

PSA calcs.  
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Minus:  54 333 521   73 357 762   81 669 276   86 261 690   89 383 468  

If T-DXd is NOT 
introduced  

Of which: Primary 
drug expenditure  

 8 674 101   15 076 573   20 996 331   22 427 068   22 833 430  

Of which: Other 
related costs 
including 
subsequent 
treatment drug 
costs 

 45 659 419   58 281 189   60 672 946   63 834 622   66 550 038  

Budget impact of 
the 
recommendation 

 1 503 097   9 122 099   18 468 914   27 214 000   32 657 862  

Key: T-DXd: [fam-]trastuzumab deruxtecan. 

10. Discussion on the submitted documentation  

Breast cancer is a leading cause of death in Danish women, and HER2+ mBC represents a particularly aggressive form 

of the disease. Although the availability of HER2-targeted therapies has improved outcomes in these patients, more 

efficacious options are needed after treatment fails; this need is especially relevant after 1L treatment where the time 

to progression is currently short (49). T-DXd has demonstrated in DESTINY-Breast03 that the risk of death can be 

reduced by 45% and the risk of progression or death can be reduced by 72% in direct comparison with T-DM1, the 

current SoC in Denmark in 2L HER2+ mBC (8).  

Results in context 

The DESTINY-Breast03 study confirmed the efficacy of T-DXd in HER2+ mBC that was also shown in DESTINY-Breast01, 

a study investigating T-DXd in 3L and later line HER2+ mBC. The results highlight that T-DXd will deliver one of the 

most important shifts in treatment for BC in 20 years (Figure 22). 



 

   

Side 69/146 

Enhertu_application_2nd line HER2 breast cancer_July2022_AstraZeneca_Daiichi-Sankyo 
 

Figure 22: DESTINY-Breast03 results versus other BC drugs at the time of introduction 

  
Source: AZ-DS. Data on file. 

Methods 

In line with previous oncology models in HER2+ mBC, a partitioned survival model was developed to assess the cost-

effectiveness of T-DXd within its mBC indication. The structure of the cost-utility model comprised four health states: 

progression-free on treatment, progression-free off treatment, progressed disease, and death.  

The analysis uses the available DESTINY-Breast03 trial data to inform safety, quality of life and treatment effectiveness 

and uses the latest relevant data sources for other inputs such as costs. In the model we tested a range of different 

models for extrapolation, Weibull (PFS and TTD) and Generalized gamma models (OS) fitted the DESTINY-Breast03 

data well and provided sometimes conservative but clinically plausible predictions according to clinical experts while 

more optimistic (LogNormal/Loglogistic) and pessimistic models (Gompertz) provided unlikely predictions.  

Results 

The analysis shows that the use of T-DXd results in a gain of 1.61 QALYs versus T-DM1. This implies ICERs of 367 256 

DKK versus T-DM1. Drug cost represented ~67% of the total incremental cost of T-DXd while ~69% of total gained 

QALYs was gained in a progression-free health state. The cost-effectiveness results were tested in a large number of 

sensitivity and scenario analyses, which showed that these results were robust and, in most cases, varied with less 

than +/-20%.  

The probabilistic sensitivity analysis was run for 10,000 iterations and showed that if a QALY is considered to be worth 

more than approximately 380 000 DKK, T-DXd has the highest probability of being cost-effective of the two 2L 

treatment options in HER2+ mBC.  
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Appendix A Literature search for efficacy and safety of intervention and comparator(s) 

DESTINY-Breast03 is the only study that compared T-DXd with T-DM1 in the relevant study population. Hence, a SLR 

was not deemed to provide additional insights. However, for completeness, a detailed report of the conducted 

systematic literature review (SLR) is provided in the separate file named Appendix A - Clinical SLR. Please see the 

attached report for the reference list. A summary in line with the guidelines is provided below: 

Objective  

Asc Academics has conducted a clinical SLR to identify and describe all relevant clinical information (i.e., efficacy, 

safety, tolerability, and QoL) on the available treatments for second-line unresectable and/or metastatic HER2-

positive breast cancer. 

 

The specific objectives of this clinical SLR were as follows: 

• To systematically review and describe the body of literature that exists on trastuzumab deruxtecan and 
relevant comparators as second-line treatments for patients with HER2-positive metastatic breast 
cancer. 

• To critically appraise all relevant studies using validated appraisal tools. 

• To prepare summaries of the included studies in accordance with the guidelines outlined in the DMC 
guidelines. 

Bibliographic databases included in the literature search  

Electronic databases 

The searches for the clinical SLRs were designed with a combination of sensitivity and specificity as per the 

requirements of global HTA agencies. The following electronic databases were searched (i.e., standard evidence 

sources used in UK HTA assessments): 

• MEDLINE and Embase (Embase.com) 

• MEDLINE In-Process (PubMed.com) 

• The Cochrane Library, including: 

o The Cochrane Database of Systematic Reviews (CDSR) 

o The Cochrane Central Register of Controlled Trials (CENTRAL) 

The updated Embase search strategy for the clinical SLRs is presented in Table 53. This Embase search strategy was 

adapted to search other electronic databases. Search terms for the online resource searches were drawn from the 

lists presented below, as appropriate for the search features of individual sites. 

Grey literature search 

A grey literature search was conducted to help identify the most recent abstracts, posters, and podium presentations 

that may not have been indexed in medical literature databases. These searches were restricted to the last two years 

(2018–2020), to capture the most recent unpublished or ongoing trials. The search covered the following conferences: 

• ASCO Annual meeting 

• ASCO-Society for Immunotherapy of Cancer (SITC) Clinical Immuno-Oncology Symposium 

• ASCO Quality Care Symposium 
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• European Society for Medical Oncology (ESMO) Breast Cancer Congress 

• European Breast Cancer Conference (EBCC) 

• San Antonio Breast Cancer Symposium (SABCS) 

• JSCO Annual meetings  

• International Society for Pharmacoeconomics and Outcomes Research (ISPOR): ISPOR Europe, ISPOR-
FDA, ISPOR Asia Pacific, ISPOR Latin America, ISPOR Warsaw, ISPOR Dubai 

Asc Academics also conducted bibliographic searches of identified key systematic review and meta-analysis (including 

network meta-analysis) articles to ensure that the initial searches captured all relevant clinical studies. 

Methods 

Study selection methodology 

All retrieved studies were assessed against eligibility criteria for the clinical search. The study selection process was 

performed in the following two phases: 

• Primary (Level 1) screening: titles and abstracts of studies identified from the electronic databases and 
internet searches were double screened by two independent researchers to determine eligibility 
according to the inclusion and exclusion criteria described below. If there was disagreement about study 
relevance, consensus was reached through a discussion between the two researchers. 

• Secondary (Level 2) screening: full texts of studies selected at level 1 were obtained and double screened 
by two independent researchers to determine eligibility according to the inclusion and exclusion criteria 
described below. If there was disagreement about study relevance, consensus was reached through a 
discussion between the two researchers. 

This inclusion and exclusion process was documented and clearly defined and presented in the Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram below. A document containing detailed 

information on the reasons for exclusion was sent to the primary contact person of Daiichi Sankyo and AstraZeneca 

for this project. 
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11 #1 AND #2 AND #3 AND #6 

12 #11 NOT #7 
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mask*[tiab]) OR (double[tiab] AND mask*[tiab]) OR (triple[tiab] AND mask*[tiab]) OR 
(treble[tiab] AND mask*[tiab]) OR placebo[tiab] OR “clinical study”[tiab] OR “clinical 
article”[tiab] 

10 #8 OR #9 

11 #10 NOT #7 

12 Stages[tiab] OR (stage*[tiab] AND (3[tiab] OR iii[tiab] OR 3c[tiab] OR iiic[tiab] OR 3b[tiab] OR 
iiib[tiab] OR 4[tiab] OR iv[tiab])) 

13 metasta*[tiab] OR advance*[tiab] OR unresect*[tiab] OR “un resect*”[tiab] OR 
nonresect*[tiab] OR “non resect*”[tiab] OR inoperable[tiab] OR (non[tiab] AND 
amenabl*[tiab] AND surg*[tiab]) OR (non[tiab] AND suit*[tiab] AND surg*[tiab]) OR 
(non[tiab] AND amenabl*[tiab] AND opera*[tiab]) OR (non[tiab] AND suit*[tiab] AND 
opera*[tiab]) OR (not[tiab] AND amenabl*[tiab] AND surg*[tiab]) OR (not[tiab] AND 
suit*[tiab] AND surg*[tiab]) OR (not[tiab] AND amenabl*[tiab] AND opera*[tiab]) OR 
(not[tiab] AND suit*[tiab] AND opera*[tiab]) 

14 #12 OR #13 

15 #1 AND #2 AND #3 AND #14 

16 #11 AND #15 
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21 'health economics':ti OR 'quality adjusted life year':ti OR 'decision tree':ti OR 'hidden markov 
model':ti OR 'economic model':ti OR 'markov chain':ti OR qaly*:ti OR (((cost OR costs) NEAR/1 
(variable* OR unit* OR estimate*)):ti) OR (((cost OR costs) NEAR/3 
(increment* OR conseq* OR minim*)):ti) OR icer:ti OR 'incremental cost effectiveness ratio':ti 
OR ((decision NEXT/2 (analy* OR tree*)):ti) OR ((model* NEAR/3 
(simulat* OR decisio* OR analy* OR 'area under 
curve' OR partition* OR transitio* OR state* OR discrete* OR individual* OR cohort*)):ti) OR 
(monte:ti AND carlo:ti) OR economic:ti OR pharmacoeconomic:ti OR markov:ti OR 'cost 
effect*':ti OR 'cost utilit*':ti OR 'cost benefit*':ti 

22 (#20 OR #21) NOT #19 

23 #13 NOT #22 

* No limits are applied to the chain. 
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Positive 129 (49.4) 132 (50.2) 261 (49.8) 

Negative 130 (49.8) 128 (48.7) 258 (49.2) 

Indeterminate 1 (0.4) 2 (0.8) 3 (0.6) 

Missing 1 (0.4) 1 (0.4) 2 (0.4) 

Progesterone receptors 

Positive 81 (31.0) 92 (35.0) 173 (33.0) 

Negative 177 (67.8) 168 (63.9) 345 (65.8) 

Indeterminate 2 (0.8) 1 (0.4) 3 (0.6) 

Missing 1 (0.4) 2 (0.8) 3 (0.6) 

Prior pertuzumab - Derived d 

Yes 162 (62.1) 158 (60.1) 320 (61.1) 

No 99 (37.9) 105 (39.9) 204 (38.9) 

Lines of prior systemic therapy excluding hormone therapies 

<3 188 (72.0) 191 (72.6) 379 (72.3) 

≥3 73 (28.0) 72 (27.4) 145 (27.7) 

Lines of therapy prior to pertuzumab 

<3 156 (59.8) 152 (57.8) 308 (58.8) 

≥3 6 (2.3) 6 (2.3) 12 (2.3) 

Renal function at baseline e 

Within normal range 134 (51.3) 131 (49.8) 265 (50.6) 

Mild impairment 96 (36.8) 105 (39.9) 201 (38.4) 

Moderate impairment 27 (10.3) 25 (9.5) 52 (9.9) 

Missing 4 (1.5) 2 (0.8) 6 (1.1) 

Hepatic function at baseline f 

Within normal range 208 (79.7) 212 (80.6) 420 (80.2) 

Mild impairment 49 (18.8) 49 (18.6) 98 (18.7) 

Missing 4 (1.5) 2 (0.8) 6 (1.1) 

Baseline visceral disease g 195 (74.7) 189 (71.9) 384 (73.3) 

Baseline CNS metastases 43 (16.5) 39 (14.8) 82 (15 6) 

ECOG Performance Status 

0 154 (59.0) 175 (66.5) 329 (62.8) 

1 106 (40.6) 87 (33.1) 193 (36.8) 

Missing 1 (0.4) 1 (0.4) 2 (0.4) 

a) Age (years) was calculated using the date of birth and the date of informed consent  

b) During tissue screening, tissue samples were first tested for HER2 IHC  Only the samples with HER2 IHC2+ were tested by HER2 gene amplification (ISH)  

c) Derived from locally determined estrogen and progesterone receptors. Hormone receptor: positive = estrogen receptor-positive and/or progesterone receptor-positive; negative = 

estrogen receptor-negative and progesterone receptor-negative; indeterminate = (neither estrogen receptor- nor progesterone receptor-positive) and (estrogen receptor-

indeterminate or progesterone receptorindeterminate) based on estrogen receptors and progesterone receptors reported from EDC. 

d) Derived based on prior cancer systemic therapy. 

e) Within normal range, mild, and moderate impairment are presented for subgroup analyses. 

f) Subjects within normal range and mild impairment are presented for subgroup analyses  

g) Baseline visceral disease was determined with any target or non-target tumour in the lesion locations specified in the SAP. Baseline was defined as the last non-missing value taken 

before the first dose of study drug. 

Comparability of patients across studies  

N/A 

Comparability of the study populations with Danish patients eligible for treatment 

See section 10.  
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Appendix E Safety data for intervention and comparator(s) 

See section 7. 
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Appendix F Comparative analysis of efficacy and safety 

 

N/A
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Figure 24. Log-cumulative hazard plot of PFS assessed by BICR  

 

 

In Figure 25 the Schoenfeld residuals are shown for PFS. To indicate that the proportional hazards assumption 

holds, the line in the middle of the graph should be horizontal, indicating independence from time. However, 

the line is continuously increasing, indicating that the proportional hazards assumption does not hold. The 

associated statistical test for proportionality has a p-value <0.001, which means that the hypothesis that the 

proportional hazards assumption holds is rejected. 

Figure 25. Schoenfeld residuals for PFS assessed by BICR  

 

Both the log-cumulative hazards plot and the Schoenfeld residuals indicate that the proportional hazards 

assumption does not hold. Therefore, PH/AFT models with treatment group included as a covariate are 

considered unsuitable for PFS modelling. 
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Figure 26. Hazard function, smoothed and unsmoothed of PFS- based on BICR 

  

Figure 27. Hazard function, smoothed and by extrapolation model of PFS- based on BICR  

 

Proportional hazard and fit —OS 

In Figure 28 the log-cumulative hazard plot for T-DXd and T-DM1 is shown for OS. While the lines show a trend 

with the gap between the lines narrowing, the lines are approximately parallel. From the log-cumulative hazard 

plot, it is not possible to determine with certainty whether the proportional hazard assumption holds. 
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Figure 28. Log-cumulative hazard plot of OS  

 

In Figure 29 the Schoenfeld residuals are shown for OS. The line has a slight upward trend. However, the 

statistical test for proportionality has a p-value of 0.05309. The statistical test fails to reject the hypothesis that 

the proportional hazard assumption holds. 

Figure 29. Schoenfeld residuals for OS  

 

Based on the information above, it is likely that the proportional hazard assumption holds. Therefore, PH/AFT 

models with treatment group included as a covariate could be considered suitable for OS modelling. 
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Figure 30. Hazard function, smoothed and unsmoothed of OS 

 

Figure 31. Hazard function, smoothed and by extrapolation model of OS  

  

Proportional hazard and fit —TTD 

In Figure 32 the log-cumulative hazard plot for T-DXd and T-DM1 for TTD is shown. The lines seem to show a 

trend, since the gap between them is narrowing. From the log-cumulative hazard plot it is not possible to 

determine with certainty whether the proportional hazard assumption holds. 
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Figure 32. Log-cumulative hazard plot of TTD  

 
 

In Figure 33 the Schoenfeld residuals are shown for TTD. The line in the plot is not horizontal. The Schoenfeld 

residuals plot indicates that the proportional hazards assumption does not hold. The p-value for the statistical 

test for proportionality is <0.001. This means that the hypothesis that the proportional hazard assumption 

holds is rejected. 

Figure 33. Schoenfeld residuals for TTD  

 

The information above indicates that the proportional hazards assumption does not hold. Therefore, PH/AFT 

models with treatment group included as covariate are considered unsuitable for TTD modelling. 
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rate 0.0252 0.0658 

Generalised Gamma mu 4.0284 4.1082 

sigma 0.9777 0.6892 

Q 0.7089 0.8283 
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Appendix H – Literature search for HRQoL data 

The only study that collected HRQoL data in line with the scope of this assessment was DESTINY-Breast03. 

Hence, no SLR for these data was deemed appropriate. Please see the attached report for the reference list. 

However, for completeness a SLR has been conducted and is provided in this section.  

Objectives 

Asc Academics has conducted an economic SLR to understand the economic value of second-line treatments 

for unresectable and/or metastatic HER2-positive breast cancer by searching for previously published economic 

evidence relevant to the development of an economic model. 

The specific objectives of this economic SLR were the following: 

• Identify economic modeling studies for second-line treatment of unresectable and/or metastatic 
HER2-positive breast cancer 

• Identify utility studies for second-line treatment of unresectable and/or metastatic HER2-positive 
breast cancer 

• Identify cost and resource use studies for second-line treatment of unresectable and/or 
metastatic HER2-positive breast cancer 

• Critically appraise the studies using validated appraisal tools. 

• Prepare summaries of the included studies in accordance with the guidelines set forth in 
Specification for Manufacturer or Sponsor Submission of Evidence (26). 

Methods 

Electronic databases 

The searches for the economic SLRs were designed with a combination of sensitivity and specificity as per the 

requirements of global HTA agencies. The following electronic databases were searched (i.e., standard 

evidence sources used in UK HTA assessments): 

• MEDLINE® and Embase® (using Embase.com) 

• MEDLINE® In-Process (using PubMed.com) 

• EconLit® 

• School of Health and Related Research Health Utilities Database (ScHARRHUD) 

• Centre for Reviews and Dissemination (CRD) York (archived records until 2015), including: 

o Health Technology Assessment Database (HTAD) 

o National Health Service (NHS) Economic Evaluation Database 

Searches for the update were limited to articles published between 8 August 2020 (date of the primary eSLR) to 

24 November 2021. The search strategies for the SLRs are presented below.  

Grey literature search 

A grey literature search was conducted to help identify the most recent abstracts, posters, and podium 

presentations that may not yet have been indexed in the medical literature databases. For the initial 

document, these searches were restricted to 2018–2020, with the update covering 2020 – 24 November 2021, 

to capture the most recent unpublished or ongoing trials. The search covered the following conferences: 
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Population (P) Adult (age ≥18 years) patients undergoing 
second-line treatment for unresectable and/or 
metastatic HER2-positive breast cancer a, or 
have progressed within 6 months after 
neoadjuvant or adjuvant treatment involving a 
regimen including trastuzumab and taxane. b 

 

Furthermore, the studies that assess a mixed 
population will be included regardless of the 
percentage of the study population c  

Healthy volunteers 

Patients <18 years 

Diseases other than unresectable 
and/or metastatic HER2-positive 
breast cancer 

Patients with HER2-negative breast 
cancer  

Non-invasive or Stage 0 breast 
cancer 

Interventions (I) Any None 

Comparators (C) Any None 

Outcomes (O) 

(tentative list, 
not exhaustive) 

Utility weights by health state (e.g., EuroQol 5 
dimensions [EQ-5D], Quality-of-life 
Questionnaire Core 30 [QLQ-C30], Health 
Utilities Index [HUI], Short-Form 6-D [SF-6D]) d 

Not reporting utility values 

Study design (S) Studies reporting utility/disutility data – QoL  

Economic modeling studies 

Systematic reviews e 

Studies reporting utility values (EQ-5D, QLQ-
C30, etc.) 

Studies reporting mapped utility values 

Studies reporting elicited utility data from the 
general population 

In vitro studies 

Preclinical studies 

Reviews, comments, letters, and 
editorials 

Case reports, case series 

Clinical studies reporting only 
efficacy and safety data 

Language English language f None 

Time limit Published after August 1, 2010 g Published before August 1, 2010 g 

Country No restriction None 

Abbreviations: HER2, Human epidermal growth factor receptor 2; EQ-5D, EuroQol 5 dimensions; QLQ-C30, Quality-of-life Questionnaire Core 30; HUI, Health 

utilities index; SF-6D, Short-Form 6D; QoL, Quality of life. 

Note: If it is unclear whether a study meets any criterion during the Level 1 screening process, the study will be progressed to full-text screening to confirm its 

inclusion in the review. 

a Studies not reporting second-line treatment were flagged and reported to Daiichi Sankyo and AstraZeneca. These studies were excluded at Level 2 screening 

in accordance with Daiichi Sankyo’s and AstraZeneca’s wishes.  

b Addition to study population was only included in update covering 8 August ’20 – 24 November ’21. 

c Studies reporting a mixed HER2 population were flagged and reported to Daiichi Sankyo and AstraZeneca. These studies were only included at Level 2 

screening if outcomes were reported separately for the HER2-positive subgroup, in accordance with Daiichi Sankyo’s and AstraZeneca’s wishes. 

d The following utility list is not exclusive, all PROs that provide utility values were included.  

e Systematic reviews were included at Level 1 screening, used for identification of primary studies, and then excluded at Level 2 screening. 

f At the screening stage, the studies published in a non-English language were flagged and reported to Daiichi Sankyo and AstraZeneca. These studies were 

excluded at Level 2 screening in accordance with Daiichi Sankyo’s and AstraZeneca’s wishes. 

g Articles published before August 1, 2010, were flagged and reported to Daiichi Sankyo and AstraZeneca. These studies were excluded at Level 2 screening in 

accordance with Daiichi Sankyo’s and AstraZeneca’s wishes.  

Search strategy 

When performing the searches for the update, the timeframe was limited to articles published between August 

11, 2020 and November 24, 2021. The number of hits mentioned under update reflect this time period.  

ScharrHud returned no relevant articles because the search for the relevant receptor status of HER2 and HR 

returned zero results (Table 9.1).  
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Results 

Figure 6.1. PRISMA flow diagram for economic utility SLR 

 

Note: The fact that only one reason for exclusion is reported for every excluded article in Level 2 screening does not 

indicate that there are not multiple exclusion criteria present in the record.
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AE - T-DXd - White blood cell 
count decreased - events 

6.6%   17 240 Beta 

AE - T-DXd - Platelet count 
decreased - events 

7.0%   18 239 Beta 

AE - T-DXd - Nausea - events 6.6%   17 240 Beta 

AE - T-DXd - Increased AST 0.8%   2 255 Beta 

AE - T-DXd - Interstitial lung 
disease 

0.8%   2 255 Beta 

AE - T-DXd - Left ventricular 
ejection fraction decrease 

0.0%   0 257 Beta 

AE - T-DM1 - Neutrophil count 
decreased 

3.1%   8 253 Beta 

AE - T-DM1 - Anemia 4.2%   11 250 Beta 

AE - T-DM1 - White blood cell 
count decreased* 

0.4%   1 260 Beta 

AE - T-DM1 - Platelet count 
decreased 

24.9%   65 196 Beta 

AE - T-DM1 - Nausea 0.4%   1 260 Beta 

AE - T-DM1 - Increased AST 5.0%   13 248 Beta 

AE - T-DM1 - Interstitial lung 
disease 

0.0%   0 261 Beta 

AE - T-DM1 - Ejection fraction 
decreased 

0.0%   0 261 Beta 

AE cost - Neutrophil count 
decreased 

 -    0.00 
    Normal 

AE cost - Anemia  61 074.00  6 107.40     Normal 

AE cost - White blood cell count 
decreased 

 -    0.00 
    Normal 

AE cost - Nausea  2 041.00  204.10     Normal 

AE cost - Increased AST  -    0.00     Normal 

AE cost - Interstitial lung disease  45 635.00  4 563.50     Normal 

AE cost - Ejection fraction 
decreased 

 31 725.00  3 172.50 
    Normal 

Utilities - DB03 - PF (on T-DXd) 
0.879 

 
1 

055.27 
144.86 

Beta 

Utilities - DB03 - PF (on-T-DM1) 
0.871 

 
1 

233.96 
182.59 

Beta 

Utilities - DB03 - PF (off-
treatment) 

0.875 
 

11.60 1.65 
Beta 

Utilities - DB03 - Progressed 
disease 

0.83  
539.06 106.60 

Beta 

Proportion with 3L treatment 0.90  4 0.21 Beta 

Subsequence treatment - 
Tucatinib after T-DM1 

0.70 
  

 
29.3 12.56 Beta 

Subsequence treatment - 
Tucatinib after T-DXd 

0.20  29.3 12.56 Beta 

Key: AE: adverse event, OS: overall survival, PFS: progression-free survival, IV: Intravenous, T-DXd: trastuzumab deruxtecan,  T-DM1: trastuzumab 

emtansine.  

See CEA model sheet ‘Cholesky’ for details on the survival curves.   
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Generalized gamma 
  

Covarience matrix (C) 

Mu 4.028403 
 

0.022943 0.004093 0.031267 

Sigma 0.977675 
 

0.004093 0.003774 0.003779 

Q 0.708918 
 

0.031267 0.003779 0.061684 

 

Table 72. Probabilistic parameters – OS independent -TDXd 
      

Exponential 
 

Variance 
  

Rate 0.007745 
 

0.030303 
  

      

Weibull 
  

Covarience matrix (C) 

Scale 59.01456 
 

0.024758 -0.02868 
 

Shape 1.659739 
 

-0.02868 0.044231 
 

      

Gompertz 
 

Covarience matrix (C) 

Scale 0.003895 
 

0.000672 -0.00796 
 

Shape 0.065829 
 

-0.00796 0.124576 
 

      

Log-logistic 
 

Covarience matrix (C) 

Scale 53.06295 
 

0.024717 -0.02721 
 

Shape 1.747268 
 

-0.02721 0.041525 
 

      

Log-normal 
 

Covarience matrix (C) 

Meanlog 4.316125 
 

0.068254 0.032486 
 

Sdlog 1.272249 
 

0.032486 0.020032 
 

      

Generalized gamma Covarience matrix (C) 

Mu 4.108 
 

0.025371 -0.0138 0.05163 

Sigma 0.68919 
 

-0.0138 0.039583 -0.08395 

Q 0.82827 
 

0.05163 -0.08395 0.217902 
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