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4. Summary 

Non-small cell lung cancer (NSCLC) is the most common type of lung cancer (85% of all cases) [3, 4], making it one of 
the leading causes of death worldwide [5]. While epidermal growth factor receptor (EGFR) mutation is the most 
frequent actionable driver pathway event in NSCLC [6, 7], EGFR Exon 20 insertion (Exon 20ins) mutations are ultra-rare 
and account for about 1% to 12% of all EGFR-mutated (EGFRm) NSCLC tumours, and only 0.1% to 4% of NSCLC cases 
overall [8].  

The yearly incidence of Exon 20ins in Denmark is estimated in the range of 10-16 patients [9]. According to clinicians, 
approximately half of these patients are estimated to fail first line (1L) treatment (6-8 patients) and therefore eligible 
for and expected to be treated with amivantamab [10]. Patients with EGFR Exon 20ins have a poorer prognosis than 
patients with common EGFR mutations in the real world setting, with a 75% of increased risk of death and a 93% 
increased risk of disease progression or death [11]. Currently, amivantamab is the only targeted therapy approved for 
EGFR Exon 20ins-positive NSCLC in the EU  [2]. 

Rybrevant® (amivantamab) has received a conditional marketing authorisation from EMA in December 2021, for the 
treatment of adult patients with advanced NSCLC with activating EGFR Exon 20ins mutations, after failure of platinum-
based therapy [2]. It is a first-in-class EGFR mesenchymal-epithelial transition (EGFR-MET) bispecific antibody with an 
immune cell-directing activity that targets activating and resistant EGFR mutations and MET mutations and 
amplifications [12]. Amivantamab’s efficacy and safety has been investigated in a phase I clinical trial (CHRYSALIS; 
NCT02609776) [1, 13] in patients with advanced NSCLC. It demonstrated good efficacy in patients who had received 
prior platinum-based chemotherapy [14] and a favourable safety profile, characterised by low rates of treatment-
related discontinuations and mostly low grade toxicities [15, 16]. 

The population of NSCLC patients with EGFR Exon 20ins is not well recognised and no specific treatment 
recommendations have been made by European (ESMO) or US (NCCN) clinical guidelines [17, 18]. Similarly, there are 
no specific treatment recommendations for patients with Exon 20ins in the Danish clinical guidelines, in which only 
the broader group of EGFR mutations is addressed [19]. Clinical practice (through interviews with clinicians [9]) 
describes that it is a common understanding that patients with Exon 20ins mutations (unlike other EGFR mutations) 
do not respond to tyrosine kinase inhibitors (TKIs), the current standard treatment intended for patients with EGFR. 
For these patients, immunotherapy or immunochemotherapy is offered as a 1L treatment [9] and as there is no clear 
standard of care for second line (2L).  

In lack of specific recommendations for patients with Exon 20ins, clinical practice shows that physicians are left to 
resort to offer treatments that do not work or have limited effect on these patients, which underlines the urgent 
unmet need for targeted, more effective, and safe therapies to prolong progression free and overall survival and 
improve quality of life in these patients. As the benefits of 1L treatments for advanced NSCLC and EGFR Exon 20ins are 
modest at best, the high unmet medical need is even further pronounced in patients whose disease has progressed 
during or after the front-line treatment [9]. In a recent published consensus paper from ESMO experts agreed on the 
importance of considering newly approved and emerging targeted therapies for this specific patient population after 
failed platinum chemotherapy [43]. According to the same experts, new therapeutic options as amivantamab 
accentuate the need for adequate testing for EGFR Exon 20ins [43]. 

Based on the unspecific treatment guidelines and non-mutation specific clinical practice in Denmark, the most 
relevant comparator is a best supportive care (BSC) mix of all available treatment options, including immunotherapy, 
non-platinum based chemotherapy and TKIs. Since CHRYSALIS is a single arm trial, indirect treatment comparison with 
BSC in platinum pre-treated patients with advanced NSCLC and EGFR Exon 20ins was made using real world data 
(RWD) from US and various European countries. The analysis generated an external control arm based on the real 
world datasets, and the sources where analysed both separately and as a pooled dataset. In summary, treatment with 
amivantamab in the CHRYSALIS clinical trial substantially improved clinical outcomes for four key endpoints (ORR, PFS, 
OS and TTNT) compared with real world therapies, such as BSC mix of treatment classes [10, 20].  

To show cost-effectiveness of amivantamab, a health economic model was developed in Microsoft Excel® where 
amivantamab was compared to BSC (including immunotherapy, non-platinum based chemotherapy and TKI) in the 
second line, and later line setting, for the target population. The model is using a partitioned survival approach to 
track a cohort’s costs and health outcomes over time from the beginning of current-line treatment until death. The 
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model includes a progression-free state, a post-progression state, and death. This model was selected based on it 
being a widely accepted approach that was used by previous cost effectiveness models (CEMs) in metastatic NSCLC 
with EGFR. The analysis uses a limited societal perspective in line with DMC guidelines, which includes all relevant 
costs such as direct health care costs, as well as transportation costs and patient time costs. The time horizon chosen 
in the base case was 15 years which sufficiently captured the lifetime of the targeted population, given its poor 
prognosis. Costs and health outcomes where discounted at 3.5 %, in line with the Danish Ministry of Finance’s current 
socio-economic discount rate for this time horizon. The model inputs were based on Danish sources where possible. 
Efficacy inputs for amivantamab, including OS and PFS were derived from the CHRYSALIS trial. Given that the trial was 
a single-arm trial, synthetic control methods were used to determine efficacy inputs for the comparator arm, where 
the pooled EU-US RWD was utilized.  

The base case results show that treatment with amivantamab provided a gain of 0.76 life years (LY) and 0.47 quality-
adjusted life years (QALY) over the lifetime horizon of 15 years, when compared to BSC (as a mix of available 
treatment options). Treatment with amivantamab was also associated with higher costs, appr. 600,000 DKK more than 
BSC which resulted in an incremental cost-effectiveness ratio (ICER) of 1,270,000 DKK. However, the ICER does vary 
dependent on which specific treatment the patient will receive. The greatest cost-effectiveness ratio is demonstrated 
when amivantamab is compared to immunotherapy only (with an ICER of appr. 800,000 DKK). The uncertainty of the 
model results was assessed with deterministic sensitivity analyses (DSA) and a probabilistic sensitivity analysis (PSA) 
which provided robust results.  

In the Excel® model, a budget impact analysis is also presented (and linked to the cost inputs of the CEM in line with 
DMC guidelines) where costs of introducing amivantamab are shown over a five-year time horizon and compared to a 
scenario where amivantamab is not introduced. As mentioned above, the number of patients eligible for, and 
expected to be treated with amivantamab is NSCLC patients with EGFR and Exon 20ins who failed 1L treatment with 
platinum-based chemotherapy. This corresponds to approx. 6-8 patients in Denmark; therefore, the budget impact 
analysis is presented based on 8 patients which over the time horizon to a higher extent receive treatment with 
amivantamab. The results show that the introduction of amivantamab leads to a budget impact of 4.4 million DKK per 
year (in year 5), and a cumulative budget impact of 18.9 million DKK over a five-year time horizon.  

This dossier aims to demonstrate the clinical and health economic evaluation of amivantamab for patients with NSCLC 
with EGFR and Exon 20ins in 2L, an ultra-rare specific mutation with few patients in Denmark very much in need of 
more effective and safe therapies to prolong progression free and overall survival and improve quality of life.   
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5. The patient population, the intervention and choice of comparator(s) 

5.1 The medical condition and patient population 

5.1.1 Non-small cell lung cancer (NSCLC) with epidermal growth factor receptor (EGFR) mutation and Exon 

20 insertions 

Lung cancer is a leading cause of death worldwide [5]. In 2018, 1.8 million died of lung cancer making up 18.4% of all 
cancer deaths [21]. Non-small cell lung cancer (NSCLC) is the most common type and constitutes 85% of lung cancer 
cases [3, 4]. Approximately 60% of all NSCLC have metastatic disease at the time of diagnosis [5, 22, 23]. 

The five-year overall survival rate for NSCLC at all stages is 17% and ranges from 68% for patients with early-stage 
NSCLC (stage IB), to 15% for patients with stage III NSCLC, and 0% to 10% for patients with metastatic NSCLC (stages 
IVA to IVB) [22, 24]. Driver mutations are typically somatic mutations that initiate growth in cells driving cell 
proliferation. Epidermal growth factor receptor (EGFR) mutation is the most common actionable driver pathway event 
in NSCLC, making up 14% of NSCLC cases in Europe [6, 7]. Mutations in the EGFR gene typically occur in Exons 18 to 
21, with a majority of these mutations (90%) comprising Exon 19 deletions and L858R point mutations in Exon 21 [3] 
which are referred to as classical or sensitising EGFR mutations [4]. The uncommon EGFR mutations, including Exon 
20ins mutations, make up the remaining 10% [25, 26]. EGFR Exon 20ins is a heterogenous and rare mutation, which 
account for about 1% to 12% of all EGFR-mutated (EGFRm) NSCLC tumours and for 0.1% to 4% of NSCLC cases overall 
[8].  

Patients with EGFR Exon 20ins have a poorer prognosis than patients with common EGFR mutations in the real world 
setting, with a 75% increased risk of death and a 93% increased risk of disease progression or death [11]. Unlike 
classical EGFR mutation (Exon 19 deletion and Exon 21 L858R), Exon 20ins has been associated with resistance to 
current treatment standard (TKIs) [4, 25-27], with a ~170% increased risk of disease progression or death [11].  

Figure 1. Real world OS data for patients with Exon 20ins (n=181) vs. common EGFR mutations (2,833) [28] 

 

CI = confidence interval; EGFR = epidermal growth factor receptor; Exon 20ins = Exon 20 insertions; HR = hazard ratio; OS = overall survival 
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Figure 2.  Real world PFS data for patients with Exon 20ins (n=181) vs. common EGFR mutations (n=2,833) [29] 

 

CI = confidence interval; EGFR = epidermal growth factor receptor; Exon 20ins = Exon 20 insertions; HR = hazard ratio; PFS = progression free 

survival 

5.1.2 Patient population 

The patient population of relevance to this assessment is patients with metastatic or surgically unresectable NSCLC, 
whose disease has progressed on or after platinum-based double chemotherapy and whose tumours are 
characterized by EGFR Exon 20ins. 

According to the Danish Lung Cancer Group [30], 4,820 people were diagnosed with lung cancer in Denmark in 2018. 
Approximately 81% (3,880) being NSCLC [30]. Data shows that 58% of the NSCLC patients had adenocarcinoma (non-
squamous NSCLC), 24% had squamous NSCLC and the rest of the cases were attributed to other types of NSCLC. With 
an EFGR testing coverage of 85% among adenocarcinoma patients (48% coverage across all lung cancer patients), 180 
patients with EFGR mutations were identified in 2018 (approx. 9.3% of the tested adenocarcinoma patients had EFGR 
mutations) [30].  

Janssen’s internal estimations through interviews with key opinion leaders from the Nordics, show a yearly incidence 
of Exon 20ins within the range of 10-16 patients in Denmark (Table 1 and Figure 3) [9]. These patients have no other 
approved targeted therapies and typically treated with platinum based chemotherapy in 1L in current clinical 
practice in [9], which is associated with only a modest increase in survival. After treatment failure in the 1L setting, 
there is no clear standard of care (SoC) for 2L therapy. Based on Danish clinicians’ input and estimations from other 
countries, more than half of these patients will fail 1L treatment and proceed to 2L treatment [10]. These patients, 
approximately 6-8 in Denmark, will be eligible for and expected to be treated with amivantamab (Figure 3 and Table 
3). 
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(96%), almost a quarter of patients had a prior history of brain metastases (22.2%), 36% had an ECOG performance 

status score of 0. 

The dosing of amivantamab monotherapy is weight-based: 

• 1,050 mg for patients with body weight <80 kg 

• 1,400 mg for patients with body weight ≥80 kg 

In the CHRYSALIS trial, mean weight was 64.8 kg and 74.1% of patients has a weight of less than 80 kg [36].  

5.2 Current treatment options and choice of comparator(s) 

5.2.1 Current treatment options in Denmark 

The population of patients with NSCLC who have EGFR Exon 20ins is not well recognised and no specific treatment 

recommendations have been made by European (ESMO) or US (NCCN) clinical guidelines [17, 18]. Currently, no other 

targeted therapies are approved for EGFR Exon 20ins-positive NSCLC in the EU than amivantamab (granted conditional 

approval in December 2021). Similarly, there are no specific treatment recommendations for patients with Exon 20ins 

in the Danish clinical guidelines [19]. 

The clinical guidelines prepared by the Danish Lung Cancer Group (last updated in 2021) recommend TKIs (osimertinib 

as a 1L treatment for NSCLC patients with EGFR-activating mutations [19]. As an alternative, erlotinib, gefitinib or 

afatinib can be considered [19]. Osimertinib is a first line treatment, but for patients who have not received 

osimertinib previously, it is an obvious second line choice after progression on a first- or second-generation TKI [19]. 

For 2L options the guidelines recommend second-line treatment with chemotherapy for patients who progress on 

first-line osimertinib [19]. This is usually platinum containing chemotherapy but there is lack of data on 

immunotherapy as the studies (KN-024 and KN-189) that led to the approval of the respective pembrolizumab 

monotherapy or combination therapy with platinum/pemetrexed/pembrolizumab excluded patients with activating 

EGFR mutations [19]. Additional targeted treatment can be given where there is clinical documentation [19]. 

The Danish Medicines Council (DMC) have also recommendations (updated in May 2022) for patients with EGFR 

activating mutations, where osimertinib is recommended as 1L treatment (in approximately 95% of patients). For 

patients who cannot be treated with osimertinib, DMC recommends the older TKIs; afatinib, gefitinib and erlotinib 

[37]. In 2L setting, treatment recommendations are based on PD-L1 expressions and tumour proportion score (TPS). 

These include immunotherapy (TPS > 50%), chemotherapy (TPS < 1%), and combination of immunochemotherapy 

(TPS > 1 - 50%) [37]. 

Clinical practice (through interviews with clinicians) describe that it is a common understanding that patients with 

Exon 20ins mutations do not respond to TKIs. For these patients, chemotherapy is offered [9]. As there are no national 

treatment recommendations for advanced or metastatic NSCLC patients with Exon 20ins, the treatment of these 

patients in clinical practice is somewhat unclear and needs to be investigated further. A summary of the treatment 

algorithm in Denmark is provided in Figure 4.  
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Figure 4. Advanced NSCLC treatment algorithm  

 

CT = Chemotherapy; DLCG = Danish Lung Cancer Group; DMC = Danish Medicines Council; EGFRm = epidermal growth factor receptor mutations; 

Exon 20ins = Exon 20 insertions; IO = immuno-oncology agent; NSCLC = non-small cell lung cancer; PD-L1 = Programmed death-ligand 1; TKI = 

tyrosine kinase inhibitor 

5.2.2 Unmet need 

Patients with EGFR Exon 20ins have a poorer prognosis than patients with common EGFR mutations in the real world 
setting, with a 75% increased risk of death and 93% increased risk of disease progression or death [11]. Unlike classic 
EGFR mutation (Exon 19 deletion and Exon 21 L858R), Exon 20ins has been associated with resistance to current 
treatment standard (TKIs) [4, 25-27], with a ~170% increased risk of disease progression or death [11].  

The humanistic burden of NSCLC is substantial [38]. Patients with NSCLC experience reduced health related quality of 
life (HRQoL) compared with the general population with greater impairments observed in patients receiving later lines 
of therapy and in patients with late-stage or progressive disease [38]. Preliminary evidence suggests that patients with 
EGFR Exon 20ins have poor HRQoL due to frequent disease-related symptoms such as fatigue, pain, shortness of 
breath and cough and negative impacts on daily activities including self-care, social activities, and family life [8, 39]. A 
patient reported outcomes (PRO) study showed that patients feel sadness, anxiety and fear as a result of their disease 
as well as reduced ability for physical activities such as walking [40]. 

Even when considering all currently available treatment options (chemotherapy, TKIs and immuno-oncology drugs     
(I-Os)), treatment outcomes in this patient population are still poor: in the second- and subsequent-line setting, 
currently available therapies provide an overall survival (OS) of 8 to 17.1 months and a progression free survival (PFS) 
of 1.9 to 4.8 months [8]. Outcomes with I-Os appear to be among the lowest in this population [27, 41, 42]. 

5.2.3 Positioning of Rybrevant® (amivantamab) 

Rybrevant® (amivantamab) is intended to be used as monotherapy for the treatment of patients with advanced NSCLC 
and EGFR Exon 20ins mutations, who have progressed on or after platinum-based doublet chemotherapy. The target 
population for amivantamab is presented in Figure 3. Amivantamab has received a conditional marketing 
authorisation from EMA in December 2021, for the treatment of adult patients with advanced NSCLC with activating 
EGFR Exon 20ins mutations, after failure of platinum-based therapy [2]. 
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7.1.2.2 Summary of the efficacy evaluation for post-platinum patients 

Primary efficacy population results 

Amivantamab demonstrated good efficacy with the ORR of 40% (95% CI: 29%, 51%) and mPFS of 8.3 months (95% CI: 

6.5, 10.9) in the primary efficacy population (Figure 5) [14].The clinical benefit rate, defined as partial response (PR) or 

stable disease for at least 12 weeks, was also high at 74% (95% CI: 63%, 83%) (Figure 6) [14]. Most endpoints were 

assessed in a blinded independent central review (BICR) which is advocated by regulatory authorities as a means of 

minimising bias. 

Figure 5. Amivantamab BICR and investigator assessed efficacy in the primary efficacy population (n=81) [68] 

 

BICR = blinded independent central review; CI = confidence interval; CR = complete response; mDOR = median duration of response; mPFS = median 

progression free survival; ORR = overall response rate; PR = partial response; SD = stable disease 

A total of 37 patients in the primary efficacy population (n=81) had a ≥30% tumour reduction based on BICR 

assessment (Figure 6 and Figure 7). Among patients with stable disease (n=39), the majority experienced a tumour 

shrinkage of >10% (n=27). The best ORR by insertion region of Exon 20 (detected by ctDNA) is shown in Figure 6. 

Response rates were consistent across each of the Exon 20ins mutation subtypes identified and anti-tumour activity 

was observed independent of mutation variation [16, 35, 69, 70]. 

Figure 6. Reduction in target lesions with amivantamab treatment, primary efficacy population (n=80*, BICR assessment) [14] 

 

BICR = blinded independent central review; CBR = clinical benefit rate; ORR = overall response rate; SoD = sum of diameters 
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*One patient in the primary efficacy population did not have follow-up data 

Figure 7. Percentage change from baseline in SoD of tumour target lesions, primary efficacy population (n=80*, BICR assessment) 
[14] 

 

BICR = blinded independent central review; CR = complete response; NE = not evaluable; PD = progressive disease; PR = partial response; SD = 

stable disease; SoD = sum of diameters; UNK = unknown 

*One patient in the primary efficacy population did not have follow-up data 

Similarly, the efficacy of amivantamab was consistently observed across all clinically relevant patient subgroups 

(Figure 8) [14]. The tornado diagram illustrated in Figure 8 shows the ORR for the primary efficacy population in 

CHRYSALIS. The figure illustrates that there is little to no efficacy variation to be observed between the various 

subgroups included in the trial. Indicating that regardless of e.g., race, the patient may experience efficacy from the 

treatment with amivantamab. 
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Figure 8. Amivantamab efficacy across subgroups, primary efficacy population (n=81, BICR assessment) [14] 

 

 

 

BICR = blinded independent central review; CI = confidence interval; ECOG = Eastern Cooperative Oncology Group; ORR = overall response rate; PS = 

performance status 

Note: The race subgroup does not include 9 patients with race not reported and multiple race 

Overall, there was an early and sustained treatment response to amivantamab which primarily occurred within two 

months of treatment [68]. A total of 32 responders in the primary efficacy population were identified through the 

BICR assessment [14]. The median duration of response (mDOR) for these patients was 11.1 months (95% CI: 6.9, not 

reached) with the longest response at 21.7 months (Figure 9) [14, 68]. Most responders (63%) had responses lasting 

≥6 months [14]. 
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COTA US 
December 
2009 – 
October 2020 

•         Advanced NSCLC and EGFR ex20ins 

•         ≥ 18 years at advanced NSCLC 
diagnosis 

 

•         Platinum-based chemotherapy after 
metastatic diagnosis or in 12 months prior 

•         ≥ 1 LOT after platinum-based 
chemotherapy 

•         ECOG PS score of 0 or 1 (or missing) at 
start of qualifying therapy 

•         No record of other malignancy in 
3 years before start of qualifying therapy 

See Minchom et al. for more details [73] 

PHEa England 
2016 and 
2018b 

•         Age ≥18 years 
•         History of particular 

cardiovascular comorbidities 

•         Stage IIIB/C or IV NSCLC 
•         Deep vein thrombosis or 

pulmonary embolism within 4 weeks 

•         E20ins diagnosis prior start of line of therapy 

•         Myocardial infarction, angina, 
stroke, transient ischaemic attack, 
coronary/peripheral artery bypass graft or any 
acute coronary syndrome within 6 months 

•         Progression on/after prior platinum-based 
chemotherapy  

•         Untreated brain metastases 

•         ECOG<2 

•         Other primary cancer diagnoses 
(with exception of skin cancer other than basal cell 
or squamous cell skin cancer, or in situ cervical 
cancer) within 3 years  

•         Leptomeningeal disease 

 

•         HBV, HCV, other infectious liver 
disease or HIV 
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  •         Medical history of ILD, including 
drug induced ILD or radiation pneumonitis 
requiring treatment with prolonged steroids or 
other immune suppressive agents within the last 2 
years 

nNGM Germany 
September 
2013 – July 
2021 

See Table 13. Only criteria not applied: no transfusions 
or use of G-CSF within 7 days prior to testing. 

•         History of particular 
cardiovascular comorbidities 

•         Deep vein thrombosis or 
pulmonary embolism within 4 weeks 

•         Myocardial infarction, angina, 
stroke, transient ischaemic attack, 
coronary/peripheral artery bypass graft or any 
acute coronary syndrome within 6 months 

•         Untreated brain metastases 

•         Other primary cancer diagnoses 
(with exception of skin cancer other than basal cell 
or squamous cell skin cancer, or in situ cervical 
cancer) within 3 years 

•         Leptomeningeal disease 

•         HBV, HCV, other infectious liver 
disease or HIV 

•         Medical history of ILD, including 
drug induced ILD or radiation pneumonitis 
requiring treatment with prolonged steroids or 
other immune suppressive agents within the last 2 
years 

CRISP Germany 
December 
2015 – June 
2021 

•         Age ≥18 years 
N/A 

•         Stage IIIB/C or IV NSCLC 
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•         E20ins diagnosis prior start of line of therapy 

•         Progression on/after prior platinum-based 
chemotherapy  

•         ECOG<2 

•         AST and ALT ≤3 x ULN, total bilirubin ≤1.5 
ULN 

ESMEc France 
January 2015 – 
April 2021 

•         Age ≥18 years 

Other primary cancer diagnoses within 3 years 
before NSCLC diagnosis 

•         Stage IIIB/C or IV NSCLC 

•         E20ins diagnosis prior start of line of therapy 

•         Progression on/after prior platinum-based 
chemotherapy  

•         ECOG<2 

 

 

Footnotes: a No ORR/PFS data were available from the PHE cohort; b Data was collected from 1st January to 31st December for each year; c No ORR data were available for ESME.  

Abbreviations: CRISP: the Clinical Research platform into molecular testing, treatment and outcome registry of non-Small cell lung carcinoma Patients; ESME: Epidemiological Strategy and Medical 
Economics; nNGM: national Network Genomic Medicine; PHE: Public Health England; US: United States. 
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Nasopharyngitis   28 (10%) 0   

Nausea 37 (10.9%) 1 (0.3%) 45 (16%) 2 (1%) 3.3% 1.72% 

Neutropenia 1 (0.3%)  22 (8%) 4 (1%) G4: 54.20% 24.23% 

Oedema peripheral 5 (1.5%)      

Pain in extremity       

Paraesthesia 3 (0.9%)      

Paraneoplastic 

syndrome 

 1 (0.3%)    0.09% 

Paronychia   61 (22%) 0   

Peripheral motor 

neuropathy 

    2.5% 1.10% 

Pericardial effusion       

Peripheral 

neuropathy 

2 (0.6%)      

Peripheral sensory 

neuropathy 

    0.8% 0.35% 

Pleural effusion  1 (0.3%)    0.09% 

Pneumonia  3 (0.9%)    0.27% 

Pneumonitis  6 (1.8%)    0.55% 

Pneumonia 

aspiration 

      

Pneumonitis 

chemical 

 1 (0.3%)    0.09% 

Productive cough       

Pruritus 25 (7.4%)  35 (13%) 0   

Psoriasis  1 (0.3%)    0.09% 

Pulmonary embolism  1 (0.3%)    0.09% 

Pulmonary sepsis       

Pulseless electrical 

activity 

      

Pyrexia 10 (2.9%) 1 (0.3%) 18 (6%) 0  0.09% 

Rash 29 (8.6%) 1 (0.3%) 94 (34%) 2 (1%)  0.27% 

Rash maculo-papular  1 (0.3%)    0.09% 

Rash papular       

Respiratory failure       

Respiratory tract 

infection 
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Renal vein 

thrombosis 
  

    

Skin reaction     0.8% 0.35% 

Sepsis       

Syncope       

Skin fissure       

Stomatitis 13 (3.8%)  41 (15%) 0 1.7% 0.75% 

Sudden death       

Thrombocytopenia   28 (10%) 1 (<1%) G4: 1.70% 0.84% 

Toxic epidermal 

necrolysis 

      

Toxic 

leukoencephalopathy 

 1 (0.3%)    0.09% 

Tubulointerstitial 

nephritis 

 1 (0.3%)    0.09% 

Type 1 diabetes 

mellitus 

 1 (0.3%)    0.09% 

Transitional cell 

carcinoma 

      

Uveitis       

Visual impairment       

Vomiting 12 (3.5%)  31 (11%) 1 (<1%) 0.8% 0.44% 

Weight decreased       

Abbreviations: AE= adverse event, G4 = grade 4, IRR = infusion related reaction 

* Not reported as frequency under 5%, ⴕ Other mentioned AEs include: Febrile neutropenia, Hypersensitivity (no severe), Anorexia, Arrhythmia (no severe), Hypotension, Constipation, Alopecia, 

Myalgia, Pain 

Regarding serious adverse events, 9.4% of I-O patients reported SAEs [78] and 17.9% of TKI patients [79]. Discontinuation of treatment due to an adverse event 
was 13.6% for I-O patients [78] and 7% for TKI patients [75]. No further information regarding side effects was available from the docetaxel SmPC.   
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8. Health economic analysis 

8.1 Model 

An economic model was developed in Microsoft Excel® to conduct a cost-effectiveness analysis of amivantamab vs. 
comparators in the 2L and later line setting for the target population. The target population was adult patients with 
advanced NSCLC with activating EGFR Exon 20ins mutations, after failure of platinum-based therapy. This population is 
reflective of the main efficacy data sources used in the cost-effectiveness analysis (i.e., CHRYSALIS trial) and the 
license of amivantamab in Europe.  

8.1.1 Model structure 

The model was developed using a partitioned survival approach to track a cohort’s costs and health outcomes over 
time from the beginning of current-line treatment until death. The model includes a progression-free (PF) state, a 
post-progression (PP) state, and death. This model was selected based on it being a widely accepted approach that 
was used by previous CEMs in metastatic NSCLC with EGFR,[80-87] including the model developed for osimertinib in 
the treatment of patients with NSCLC with EGFR T790 mutation, whose disease has progressed on or after EGFR TKI 
therapy.[88] Additionally it allows for direct incorporation of OS and PFS statistical data. 

All patients started in the PF health state, and in each cycle, the cohort was distributed into three health states (i.e., 
PF, PP, and death) as shown in Figure 31. The percentage of patients in a state at any given time were estimated using 
an area under the curve (AUC) approach. That is, the allocation of patients into health states was based directly on 
comparators’ specific PFS and OS functions. OS was capped by the general population mortality, and PFS was capped 
by OS. Once progressed, patients could not return to the PF state; they continued living with progressed disease or 
die. The costs and health benefits accrued in each cycle (i.e., four-week cycle) in each health state were used to 
estimate the expected outcomes and costs for each treatment comparator. 

In the PFS state, response rates were not considered due to the data limitation. Given the small sample size in the 
CHRYSALIS trial, stratification by response will further decrease the patient number and therefore create more 
uncertainties around the long-term projection. In addition, response-stratified data were not available from real world 
evidence (RWE) to inform the indirect treatment comparison (ITC).    

 

Figure 31. Model Diagram 

 

Abbreviations: OS = overall survival, PFS = progression-free survival, PPS = post-progression state 

The model considered up to two distinct lines of treatment (i.e., current [while in the PF state] and subsequent [while 
in the PP state]), patients that did not receive active treatment in the subsequent line were assumed to receive BSC.  

Time-on-treatment (ToT) was modeled using one of two options to estimate the time patients spend on their initial 
treatment: 
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• Extrapolation of time-to-treatment discontinuation (TTD) data from relevant data sources. TTD data were 
only available for amivantamab. No TTD data were available from the comparator RWE sources; however, the 
model functionality is included should data become available in the future 

• Assuming equal ToT to the time in the PF disease state (i.e., treatment discontinuation occurs when patients 
progress) 

Furthermore, time on treatment can be capped by stopping rules (if specified by the user). For example, the summary 
of product characteristics (SmPC) for durvalumab specified a maximum of 12 months for treatment duration.[89] 

The proportion of patients in the PP health state was estimated by taking the difference of OS and PFS survival 
functions. In the PP health state, patients receive a basket of subsequent treatments and BSC following the 
discontinuation of current-line treatment. In the PP state, there is a user defined percentage for patients receiving 
each type of treatment class, specified separately for the proportion of the cohort who received different types of 
treatment class in the PF state (for further details, see Subsequent Treatment). Efficacy of subsequent treatments is 
already implicitly captured in OS extrapolations and, thus, only the impact on the cost of subsequent treatment was 
considered in the model. 

8.1.2 Perspective  

The base case analysis used a limited societal perspective in line with DMC guidelines, which includes direct medical 
costs, transportation costs, and patient time costs. 

8.1.3 Time horizon and cycle length  

The time horizon for the base case was 15 years (i.e., lifetime) which sufficiently captured the lifetime of the targeted 
population given its poor prognosis. The model tracked the cohort of patients over time in discrete time-steps called 
cycles. The cycle length was four weeks per model cycle, to align with the treatment cycle length for amivantamab.  

Half-cycle correction is considered for the model’s base case allowing for a better approximation of the AUC. It helps 
avoid over- or underestimating the AUC. The trapezoidal rule is applied to all outputs to make this correction. For each 
cycle, instead of using the output calculated for a specific cycle, the average of the output at the current and previous 
cycles is taken: 

𝑇𝑟𝑎𝑝𝑒𝑧𝑜𝑖𝑑𝑅𝑢𝑙𝑒𝑡 =
𝑂𝑢𝑡𝑡−1 + 𝑂𝑢𝑡𝑡

2
 

Abbreviations: Out = output, t = time point 

8.1.4 Discounting 

In accordance with the Danish Ministry of Finance’s current socio-economic discount rate for this time horizon, an 
annual discount rate of 3.5% was applied in the model to the costs and health benefits that occurred beyond the first 
cycle [90]. For each cycle, these outcomes were multiplied by the discount factor calculated using the following 

formula: 
1

(1+𝑟)𝑡 , where r is the annual discount rate (for health or cost outcomes) and t is the time from time from 

index (treatment line start date) in years, rounded down. Both the undiscounted and discounted results are presented 
within the model. 

8.1.5 Comparators 

As described in section 5.2.4, the most relevant comparator in Denmark is a BSC mix of all available treatment options, 
but the model has the possibility to also compare amivantamab to the specific treatment classes (IOs, EGFR TKIs, non-
platinum-based chemotherapies).  

Due to the lack of direct treatment comparators, the list considered in the model was initially informed by the Janssen 
RWE study of BSC treatment outcomes in the EGFR Exon 20ins population. Three datasets (used to inform 
comparators and their efficacy) are included in the cost effectiveness model (CEM), derived from US and European 
datasets (Flatiron, ConcertAI, COTA, PHE, nNGM, CRISP, and ESME. The treatment list modelled was confirmed to be 
representative of that used across the Europe, Middle East and Africa (EMEA) market based on feedback from Janssen 
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Placeholder 0% 

Non-platinum-based 

chemotherapies 

Docetaxel 33% Split evenly between 

treatments based on 

clinical expert opinion 

Pemetrexed 33% 

Docetaxel + ramucirumab 33% 

Placeholder 0% 

BSC I-O agents 31% Pooled EU-US RWE Data 

EGFR TKIs 25% 

Non-platinum-based 

chemotherapy regimens 

44% 

Abbreviation: BSC = best supportive care, EGFR = epidermal growth factor receptor, EU = European, I-O = immuno-oncology, RWE = real world 

evidence, TKI = tyrosine kinase inhibitor, US = United States 

8.1.6 Model inputs 

The model inputs were based on Danish sources where possible. The CHRYSALIS trial was used to derive clinical inputs 
for amivantamab, as patient-level data were available. Efficacy inputs for amivantamab, including OS, PFS (INV), PFS 
(IRC) and TTD, for the n=114 population were derived from the CHRYSALIS trial. Given CHRYSALIS was a single-arm 
trial, synthetic control methods were used to determine efficacy inputs (OS, PFS and TTNT) for the comparator arms. 
ITCs of CHRYSALIS vs. RWE data were used to inform the relative efficacy inputs of the treatment comparators. Details 
on the RWE sources, how they were used to inform the relative efficacy of the comparator versus amivantamab, can 
be found in section 7.1.3 and in Appendix F Comparative analysis of efficacy and safety. Utilities were derived based 
on a targeted literature review (TLR) of relevant publications. [93, 94] 

Three datasets were utilized for comparator efficacy derivation: the pooled EU RWE, pooled US RWE and pooled EU-
US RWE. The pooled EU-US RWE combines the data from both EU and US sources and is therefore considered the 
most robust source to be used in the base case analysis. In order to compare similar patients from CHRYSALIS and the 
RWE data sources, the same inclusion and exclusion criteria were applied to all RWE data sources in line with the 
EMEA label for amivantamab, and the CHRYSALIS trial, where possible. Any criteria that could not be applied to 
patients due to missing data were omitted from the list of inclusion and exclusion criteria applied to that data source 
[[95]]. Baseline characteristics of the patients from the RWE data sources are presented in Appendix F Comparative 
analysis of efficacy and safety (section Baseline characteristics). The ITCs used inverse probability of treatment weights 
(IPTWs) derived from a propensity score model to account for variables, including, but not limited to, age, sex, race, 
smoking history, Eastern Co-operative Oncology Group Performance Scale (ECOG PS), and time from initial diagnosis 
to advanced diagnosis. A summary of the variables adjusted for in each RWE data source are presented in Appendix F 
Comparative analysis of efficacy and safety (see Table 71). 

The key efficacy inputs in the model included OS and PFS (INV). The model further included PFS (independent review 

committee [IRC]) and TTD (for amivantamab), and time-to-next treatment (TTNT) - (for comparators). For each 

endpoint, the model included the option to use KM data directly, extrapolations based on patient-level data (aligned 

with recommendations in the NICE Decision Support Unit Report [[96]]) or a combination of the two (i.e. piecewise 

KM and extrapolations). For the comparators (treatment classes and BSC), there was also the option of applying a 

constant HR to amivantamab to derive their efficacy, assuming the proportional hazards assumption holds. 

Where appropriate, parametric survival analyses were conducted by fitting survival functions to patient-level survival 
data to make long-term extrapolations for the model. Six parametric distributions were fitted to the patient level data. 
In the base case, PFS for both amivantamab and the comparators, as well as OS for the comparators, was modeled 
directly from Kaplan Meier (KM) data. OS for amivantamab was modeled through a Weibull extrapolation due to 
incomplete follow up for KM data. TTD for both amivantamab and comparators was assumed equal to PFS in absence 
of TTD data for comparators and clinical expectation.  

8.1.7 Model outputs 

The model outcomes included life years (LYs), quality-adjusted LYs (QALYs), current- and subsequent-line drug 
acquisition, administration, disease management and AE management costs and incremental cost-effectiveness ratios 
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Abbreviations: BSC = best supportive care, CI = confidence interval, KM = Kaplan-Meier, OS = overall survival, PFS = progression-free survival, QALY = 

quality-adjusted life year 

The impact of changes in price of amivantamab on ICER is presented in Figure 35.  

Figure 35. Graphical representation of impact of amivantamab price on the ICER 
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8.7.2 Probabilistic sensitivity analyses 

The incremental health outcomes in terms of QALYs gained (discounted, per patient) were plotted against the 
incremental cost of amivantamab vs. BSC on a cost-effectiveness plane, which is presented in Figure 36. Based on the 
results of the 10,000 PSA simulations, the mean incremental costs and QALYs were DKK 703,861 and 0.48, 
respectively, resulting in an average ICER of DKK 1,454,655. More detail about how the uncertainties around 
parameters were estimated is shown in Appendix J Probabilistic sensitivity analyses. 

Figure 36. Cost-effectiveness Scatterplot: Amivantamab vs. BSC 

 

Abbreviations: BSC = best supportive care, ICER = incremental cost-effectiveness ratio, QALY = quality-adjusted life year 
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Abbreviations: 2L = second-line, 3L+ = third-line plus, AE = adverse event, EU = European, ICER = incremental cost-effectiveness ratio, KM = Kaplan-

Meier, OS = overall survival, PFS = progression-free survival, QALY = quality-adjusted life year, RWE = real world evidence, SoC = standard of care, 

TTD = time-to-treatment discontinuation, TTNT = time-to-next treatment, US = United States 







  

  

 

Side 97/226 

 

 
Medicinrådet     Dampfærgevej 27-29, 3. th.   DK-2100 København Ø    +45 70 10 36 00    medicinraadet@medicinraadet.dk    www.medicinraadet.dk 

10. Discussion on the submitted documentation  

10.1 Strengths and limitations of the adjusted treatment comparisons 

These analyses were conducted to generate comparative evidence for amivantamab, for which the main evidence 
base is CHRYSALIS, a Phase 1b, single-arm trial, and provide estimates for the comparative efficacy for amivantamab 
versus BSC (representing the basket of treatments used in real life clinical practice) and versus treatment classes of 
interest (where feasible). The comparison versus BSC is based on the largest sample size, while the comparison versus 
treatment classes provides comparative efficacy with greater granularity. From an HTA perspective, the BSC arm 
represents the most relevant comparator to evaluate the relative efficacy of amivantamab, as this comparator reflects 
the heterogeneity of the treatment lines and treatments received by this patient population, where no standard of 
care currently exists. This remains true even for HTA bodies which request comparative analyses versus treatments 
more representative of the local setting and/or in line with local guidelines, as this is reflective of a control group 
receiving a broad variety of treatments in clinical practice.  

Furthermore, comparative efficacy is presented in terms of multiple relevant efficacy outcomes, including those most 
relevant to HTA, with ORR, PFS and OS being primary and secondary outcomes in CHRYSALIS. In total, seven data 
sources across Europe and the US were used to inform the analyses, maximising relevance to markets across these 
regions; consistency of results across regions also supports their generalisability globally.  The prognostic 
characteristics to be adjusted for were identified through an evidence-based process. Most prognostic variables which 
were identified as clinically important were available in the external data sources and were therefore adjusted for if 
the data allowed this. 

The adjusted treatment comparisons were conducted using robust statistical methodology. Where feasible, two 
methods (IPW and covariate adjustment) were employed to adjust comparative analyses between cohorts for 
differences in prognostic baseline characteristics to avoid confounding, and conclusions were generally aligned across 
both methods. The prognostic baseline characteristics adjusted for between treatment cohorts were identified by an 
SLR and subsequently validated by clinical expert feedback with regard to the specific target population of interest.  
Where IPW was conducted, the ATT was used as the primary analysis. The IPW results can therefore be interpreted as 
relative treatment effects for amivantamab versus its comparators estimated in the CHRYSALIS patient population, 
and as such simulates results for a randomized trial in this enrolled population. Alternative IPW approaches were also 
investigated (ATE and ATO) and were largely consistent with ATT results, supporting the robustness of the results 
more broadly.  

Despite comparative analyses being adjusted for available clinically important prognostic variables, bias due to 
residual confounding cannot be entirely excluded as with any non-randomised comparison. It was not always feasible 
across all data sources to adjust for all baseline characteristics identified as relevant prognostic factors. Despite these 
potential limitations, the comparative results versus all RWD sources were consistent across the external data sources. 
Larger randomised studies for amivantamab could help to validate the findings of these adjusted treatment 
comparisons in future. 

Small sample sizes represent a further limitation of the analysis and resulted in some comparisons not being feasible. 
This was particularly so when comparing amivantamab versus treatment classes, where the covariate adjustment 
method was used to retain an adequate sample size, and for the comparisons versus individual RWD sources. 
Furthermore, due to the small sample sizes, comparisons versus specific individual treatments were not feasible.  

10.2 Strengths and limitations with the health economic evaluation 

In the context of model development, the success story of amivantamab in the treatment of advanced NSCLC with 
EGFR Exon 20ins has resulted in a number of challenges. The model was developed based on the best available 
evidence and modeling practices. However, due to external constraints (namely the small patient numbers and lack of 
head-to-head trials), uncertainties exist. Given that amivantamab is currently the only targeted treatment approved, 
all treatments were prescribed off-label in clinical practice. Since there are no other licensed treatments for this 
patient population in Europe and there are small patient numbers with heterogeneity on treatments received by 
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patients as BSC, comparators in the CEM were grouped into treatment classes to maximize patient numbers. In 
addition, there is no head-to-head clinical study comparing the clinical efficacies of different treatment options in the 
Exon 20ins indication. As a result, RWE was used to derive the relative efficacy inputs for the comparator arms (as 
discussed above). Another source of uncertainty is the distribution of patients across comparators in the treatment 
basket for subsequent lines. Patients may follow very different treatment pathways depending on factors such as 
response to prior treatments, disease severity, or age. Although it is important to capture the impact of current 
treatment options on the downstream treatment pathway, such data were not directly available from the CHRYSALIS 
trial or literature. In the model, the same distribution of treatments (derived from the RWE databases with the 
assumption that patients do not receive the same treatment class in the subsequent line) is applied regardless of 
choice of comparator, to minimize the effect of this uncertainty. The user can change the distribution of subsequent 
treatments, which only affects costs and not efficacy. 

The limitations mentioned above can be mitigated by modifying inputs to explore the impact on the model results. 
Overall, the current model is flexible in terms of the selection of comparators as well as the application of alternative 
approaches to estimate the PFS, OS, and treatment duration. However, it is important to consider the combinations of 
these factors for clinical plausibility when deciding on the model settings 

This economic evaluation has several strengths. The clinical pathways upon which the model was based reflect the 
current clinical practice for EGFR Exon 20ins. The model structure, projection approaches for clinical endpoints, and 
key assumptions were validated by external clinical and health economic experts to ensure accuracy and 
completeness. The modelling approach was developed based on a thorough review of published economic modelling 
approaches and available HTA submission reports in NSCLC. The model’s approach and programming were well 
validated. Furthermore, the clinical outcomes of the comparator BSC were informed by an ITC analysis, which was 
based on individual patient data from seven data sources across Europe and the US. This maximised the relevance of 
the model results to markets across these regions. From an HTA perspective, the BSC arm may represent the most 
relevant comparator to evaluate the relative efficacy of amivantamab, as this comparator reflects the heterogeneity 
of the treatment lines and treatments received by this patient population, where no standard of care currently exists 
in clinical practice.  

  



 

   

Side 99/226 

 
Medicinrådet    Dampfærgevej 27-29, 3. th.   DK-2100 København Ø    +45 70 10 36 00    medicinraadet@medicinraadet.dk     www.medicinraadet.dk 

11. List of experts  

Double blinding was used when a third party consulted experts to prepare this submission. Physicians were contacted 
by email and invited to participate in an advisory interview to discuss NSCLC clinical treatment practices in their clinic. 
Topics include treatment management, diagnosis and testing practices, registries and biobanks, and emerging trends. 
A ‘Discussion Guide’ was provided to give a more detailed overview of the topics for discussion. Janssen were not 
identified to participants, neither at recruitment nor within the interview. Similarly, participants’ identity was kept 
confidential, and their answers anonymized. Therefore, the list of experts consulted cannot be provided.  
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Appendix A – Literature search for efficacy and safety of intervention and 

comparator(s) 

N/A 

Appendix B Main characteristics of included studies 

No studies identified in the SLR are included in the comparative analyses of amivantamab to BSC, nor part of the 
health economic analysis. For more information regarding efficacy and safety of amivantamab compared to BSC, 
please see section 7.1.2. Chrysalis study design, population and selection criteria are presented below. Information 
about the indirect treatment comparison is also provided. 

CHRYSALIS 

Description of study design 

CHRYSALIS was a first-in-human, open-label, multicentre, 2-part, phase I dose escalation study in adult patients (aged 
≥18 years) with advanced NSCLC. The primary study objectives [1] included: 

Part 1 (dose escalation phase): 

• Determining a recommended phase II monotherapy dose (RP2D) and recommended phase II combination 
dose (RP2CD) regimen 

Part 2 (dose expansion phase):  

• Evaluating the safety and tolerability of amivantamab 

• Assessing the anti-tumour efficacy of amivantamab as a monotherapy and in combination with lazertinib at 
RP2(C)D 

For both Part 1 and Part 2, the study was divided into three periods: Screening, Treatment and Follow-up [1]. 
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Figure 38. CHRYSALIS study design [70] 

 

 

EGFR = epidermal growth factor receptor; MET = hepatocyte growth factor; RP2D = recommended phase II dose; TKI = tyrosine kinase inhibitor 

During the Screening Period, patient eligibility was determined up to 28 days prior to the first dose of study drug. The 

Treatment Period began from the first dose of study drug and finished 30 days after the last dose of study drug. 

Treatment was administered until disease progression, unacceptable toxicity or withdrawal of consent. The follow-up 

Period began at the end of the Treatment Period and continued until the end of study, death, loss to follow-up or 

withdrawal of consent, whichever came first. Survival status and subsequent anti-cancer therapy were obtained every 

3 months during the follow-up Period. The end of study occurred after all patients completed therapy with study 

treatment and had at least 6 months of follow-up or discontinued from the study [1]. 

This study was conducted in an outpatient setting. Patients were seen at the study centre on pre-specified days for 

study drug administration and study evaluations (e.g., AE, monitoring, physical examinations, laboratory assessments 

and collection of pharmacokinetic samples) [1]. 

Part 1 (dose escalation) 

Part 1, the dose escalation phase, followed a traditional 3+3 design (Figure 39) to determine the maximum tolerated 

dose (MTD) of amivantamab or the maximum administered dose (MAD) in case of no MTD. The 3+3 study design was 

based on a commonly used and widely accepted design model for dose escalation in phase I oncology studies and was 

applied to both the monotherapy amivantamab and combination amivantamab and lazertinib dose escalations [1]. 

The MTD is defined as the highest dose level at which <33% of patients at a given dose level experience a DLT. The 

MTD was used to inform the RP2D for amivantamab monotherapy and the RP2CD for amivantamab and lazertinib 

combination therapy [1]. 
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Male  44 (38.6%) 125 (38.9%) 51 (40.5%) 68 (38%) 

Female  70 (61.4%) 196 (61.1%) 75 (59.5%) 111 (62%) 

ECOG 

0 33 (28.9%)   53 (29.6%) 

1 81 (71.1%)   126 (70.4%) 

Number of metastatic locations 

1 42 (36.8%)   56 (31.3%) 

2 45 (39.5%)   35 (19.6%) 

3 18 (15.8%)   38 (21.2%) 

4+ 9 (7.9%)   36 (20.1%) 

Missing 0   14 (7.8%) 

Hemoglobin 

Normal/high 62 (54.4%)   89 (49.7%) 

Low 52 (45.6%)   90 (50.3%) 

Cancer stage at initial diagnosis 

I 8 (7%)   20 (11.2%) 

II 6 (5.3%)   10 (5.6%) 

IIIA 6 (5.3%)   13 (7.3%) 

IIIB/IV 94 (82.5%)   136 (76%) 

ECOG PS: Eastern Cooperative Oncology Group performance status; EAS: efficacy analysis set 

Note that there are more variables included in the analysis for the pooled US cohort than for the pooled EU and 
pooled EU+US cohorts. For the databases with direct individual patient data (IPD) access the variables included are 
prior lines of treatment, brain metastasis, liver metastasis and age. The pooled US cohort also includes: ECOG, number 
of metastatic locations, hemoglobin and cancer stage at initial diagnosis (presented in the same table above).  

Comparability of patients across studies  

To account for differences in patient populations between CHRYSALIS and the RWD sources, the ATT approach was 
implemented. Therefore, RWD source populations were adjusted to match the characteristics of cohort D in 
CHRYSALIS. After the adjustment, a good balance in patient characteristics between the two populations was achieved 
allowing for optimal comparability. 

Comparability of the study populations with Danish patients eligible for treatment 

Limited information about NSCLC EGFR with Exon 20ins patients in Denmark is available but the patient population is 
assumed to be similar to the study population and therefore transferability of results to Danish clinical practice should 
not be affected. 
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Appendix E Safety data for intervention and comparator(s) 

N/A, see section Error! Reference source not found..  
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Appendix F Comparative analysis of efficacy and safety 

Methods 

Overview 

Adjusted treatment comparisons were conducted to compare outcomes for amivantamab from the CHRYSALIS trial 
versus cohorts of similar patients treated in a real world setting. The adjusted treatment comparisons were conducted 
to compare amivantamab to BSC (labelled as “physician’s choice”, PC) and specific treatment classes (TKI-based 
regimens, IO-based regimens and non-platinum-based therapy regimens) from real world data sources. These cohorts 
were derived from a range of real world data sources, by identifying patients who fulfilled the inclusion and exclusion 
criteria from the CHRYSALIS trial. Available data sources were the pooled data from PHE (England), the nNGM 
(Germany), CRISP (Germany), ESME (France), and Flatiron Health Spotlight, ConcertAI and COTA (US). Comparative 
analyses were performed for CHRYSALIS versus the pooled European data sources (PHE, nNGM, CRISP and ESME) (the 
EU cohort), the pooled US data sources (Flatiron Health Spotlight, ConcertAI and COTA) and versus the pooled 
European and US data sources combined (EU+US cohort), as well as versus each of the real world data sources 
separately, where appropriate. 

In order to compare patients from the CHRYSALIS trial with similar patients from the external data sources, the same 
inclusion and exclusion criteria were applied to all RW data sources in line with the EMA label for amivantamab, and 
the CHRYSALIS trial, where possible. All treatment lines eligible according to the CHRYSALIS inclusion and exclusion 
criteria were included in the analyses. Correlation of outcomes across treatment lines for the same patient was 
accounted for statistically. 

To account for differences in patient populations between CHRYSALIS and the real world data sources, the treatment 
comparisons were adjusted for differences in key prognostic variables at baseline, which were identified a priori by a 
SLR and validated by clinical experts. The following covariates were considered: age, gender, race (Asian), smoking 
history, cancer stage at initial diagnosis, number of metastatic locations, brain metastasis, liver metastasis, prior lines 
of treatment, Eastern Cooperative Oncology Group Performance Status (ECOG PS), haemoglobin, and body mass index 
(BMI). Adjusted comparative analyses were implemented using IPW and covariate adjustment. IPW was considered 
the primary analysis. Covariate adjustment was considered when IPW did not achieve a good covariate balance, led to 
extreme weights or when IPW estimates were unstable due to small sample size. IPW is a propensity score-based 
method used to mimic randomisation by creating a balance between two treatment groups with respect to prognostic 
baseline covariates. Where IPW was conducted, ATT approach was used as the primary analysis. These results can be 
interpreted as relative treatment effects for amivantamab versus its comparators for patients estimated within the 
CHRYSALIS patient population. Average Treatment Effect (ATE) and Average Treatment Effect for the Overlap 
Population (ATO) approaches were also investigated in data sources where IPD were available. Covariate adjustment 
involves estimating the unbiased treatment effects using a multivariable model including all relevant prognostic 
variables as covariates together with the treatment group indicator.  

The outcomes analysed for CHRYSALIS versus the real world data sources were ORR, OS, PFS and TTNT. Logistic 
regression was used for binary outcomes (ORR) and Cox regression for time-to-event outcomes (OS, PFS and TTNT). 
ORR and PFS in CHRYSALIS were assessed by both INV and an IRC, but only INV results are available in the real world 
data sources. Therefore, INV is considered to be the key method of assessment for ORR and PFS in line with the real 
world database definitions (and thus, clinical practice). No comparison of amivantamab versus treatment classes is 
presented for CHRYSALIS versus individual data sources due to small sample sizes meaning results were not robust. 

ECOG PS was not always available as it is not routinely captured in clinical practice. The analyses including treatment 
lines for which ECOG PS was missing were used as base case when consistency across results including and excluding 
missing ECOG was observed and when estimated outcomes for treatment lines with missing ECOG were not worse 
than those with ECOG 1. This was in order to maximise sample size. Across data sources, some covariates were not 
adjusted for due to either being identified as not prognostic or a high rate of missingness.  
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Merging of datasets – data pooling 

As described above, data from the four European data sources (CRISP, nNGM, ESME and PHE) were pooled to create 
an EU cohort, and collectively compared against amivantamab, using the same methods (IPW and covariate 
adjustment) as for the individual data sources analyses.  

Direct access to IPD allowed the pooling of data from CRISP, nNGM and PHE; however, this was not possible for ESME 
data, which were only remotely available on the servers of the data owners. Only aggregated outcomes data were 
made available by ESME. For the comparison versus BSC, aggregated outcomes data from ESME were used to 
reconstruct the unadjusted and ATT-weighted IPD outcome data, which were then combined with the unadjusted and 
ATT-weighted IPD, respectively, from the other data sources. This is only feasible for the comparison versus BSC, and 
not versus treatment classes, for which in ESME no IPW-based analyses were performed. Furthermore, adjusted 
comparisons versus treatment classes which required access to pooled IPD with baseline characteristics (i.e., covariate 
adjustment and pairwise IPW adjustment per treatment class), were not possible when including ESME. Therefore, for 
the pooled EU and pooled EU+US cohorts, comparisons versus treatment classes always excluded ESME. 

Data from the three US data sources (Flatiron, ConcertAI and COTA) were also pooled to create the US cohort, in line 
with the methodology for the pooled EU cohort (US data sources had available IPD).  

Due to the high consistency between the results and a comparable treatment distribution of the EU and US cohorts, 
data from all available data sources were pooled to create an EU+US cohort. The large sample size of the EU+US 
cohort enabled ATT weighting adjustment to be applied for comparisons with individual treatment classes, which is 
consistent with the preferred approach taken for the comparison between amivantamab and BSC. 

For both the EU and EU+US cohort, individual data sources were excluded from endpoint comparisons if no data were 
available. For both cohorts, no ORR data were included from PHE and ESME and no PFS data were included for PHE. 

For the US cohort, since multiple RW data sources were used, some patients were captured multiple times due to 
overlap of the data sources. De-duplication was used in these instances. For the US cohort, patients in Flatiron were 
removed from ConcertAI and COTA and patients in ConcertAI were removed from COTA. 

 

Analysis methods 

Inverse Probability Weighting (IPW)  

PS methods are used to mimic the effect of randomisation by creating a balance between two treatment groups in 

respect to important baseline covariates. The PS for an individual describes the probability of being assigned to a 

particular treatment, conditional on all relevant pre-treatment covariates, and is estimated using a multiple logistic 

regression model. These PS scores represent a summary of all characteristics included in the model for each patient.  

The IPW approach translates these subject-specific PS into weights, which in turn are used to generate a pseudo-

population in which each covariate combination is balanced between treatment groups, allowing for a population-

based interpretation of results. This balancing enables comparison to the trial population as if it had undergone a 

randomised control trial in which, counter to fact, both treatments were applied to each subject. Balance in covariates 

across both cohorts, before and after IPW adjustment, was assessed by computing the standardised differences for 

each covariate. These standardised differences, together with the distribution of weights and the distribution of PS 

scores, informed judgement of the appropriateness of the weighting approach for each data source.  

The ATT weighting scheme was selected for the IPW approach. The ATT approach attempts to generate a comparative 

arm reflecting the population enrolled in CHRYSALIS by reweighting the real-world cohort to match the amivantamab 

patients of CHRYSALIS. Treatment lines of treated patients receive a weight of 1, whilst control patients are 

reweighted by PS/(1-PS). ATT based estimates represent the relative treatment effect in the CHRYSALIS population, 

and for these analyses, a scaled ATT (sATT) approach was taken. In order to maintain the original sample size for the 

weighted populations and to properly reflect the associated uncertainty, the ATT weights were multiplied by the ratio 
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of the original sample size versus the sum of the ATT weights making the sum of these recalculated weights equal to 

the original sample size. This approach is referred to as the ATT approach throughout this document (although some 

figures may still be labelled as sATT). 

Multivariable regression approach with direct adjustment for covariates 

Covariate adjustment based on a multivariable regression (Cox regression for time to event endpoints and logistic 

regression for binary endpoints) was considered as an alternative to PS based adjustment in adjusting for covariate 

imbalance and potential confounding. This was of particular use when comparing CHRYSALIS versus RW data sources 

with small sample sizes (BSC or individual treatment classes). The unbiased treatment effects were estimated using a 

multivariable model which included all relevant prognostic variables as covariates together with the treatment group 

indicator. The selected set of prognostic variables as covariates were based on the confounders identified by the SLR 

and validated by clinical expert. An advantage of covariate adjustment over the PS approach described in the previous 

section is that it provides a predictive model (including treatment) for the risk (hazard) of the outcome, which gives 

insight as to which covariates have the strongest influence on risk. 

Statistical analysis 

Overview of endpoints of interest 

The endpoints of interest are ORR, PFS, OS and TTNT. A summary of the endpoints, their definitions and additional 
information relating to their use in the statistical analyses is provided in Table 63. 
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Abbreviations: AE: adverse event; CRISP: the Clinical Research platform Into molecular testing, treatment and outcome registry of non-Small cell lung carcinoma Patients; ESME: the Epidemiological 
Strategy and Medical Economics; nNGM: the national Network Genomic Medicine; ORR: Overall Response Rate; OS: Overall Survival; PFS: Progression-Free Survival; PHE: Public Health England; TTNT: 
Time to Next Treatment. 
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2 45 (39.5%) 17 (37.5) 62.3 (38.9) 

3 18 (15.8%) 10 (21.2) 27.8 (17.4) 

4+ 9 (7.9%) 4 (8.3) 12.8 (8.0) 

Footnotes: a Sum of ATT weights. 

Abbreviations: ATT: average treatment effect among the treated; ECOG PS: Eastern Cooperative Oncology Group performance status; EAS: efficacy 

analysis set; ESME: The Epidemiological Strategy and Medical Economics; PC: physician’s choice. 

 

Propensity score weighting results 

EU+US cohort 

The distribution of naïve comparison PS scores and ATT PS scores by treatment in the EU+US cohort are presented in 

Figure 41 and Figure 42, Error! Reference source not found.respectively. The standardised mean differences after 

adjusting using the ATT approach for the EU+US cohort are presented in Figure 43Error! Reference source not 

found..  

Figure 41. Distribution of propensity scores for the unweighted population for EU+US cohort 

  

Abbreviations: PC: physician’s choice; RW: real world.  
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Figure 42. Distribution of propensity scores for the ATT weighted population for EU+US cohort 

 

Abbreviations: ATT: average treatment effect among the treated; PC: physician’s choice; RW: real world. 

 

Figure 43. Standardised mean difference: ATT(weight PC) for EU+US cohort 

 

Abbreviations: ATT: average treatment effect among the treated; ECOG: eastern cooperative oncology group; PC: physician’s choice. 
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EU cohort 

The distribution of naïve comparison PS scores and ATT PS scores by treatment in the EU cohort are presented in 

Figure 44 and Figure 45, respectively. The standardised mean differences after adjusting using the ATT approach for 

the EU cohort are presented in  

 

Figure 46, which shows that the standardised mean differences are typically reduced after weighting and there is a good 

balance of baseline characteristics between the treatment arms. 

Figure 44. Distribution of propensity scores for the unweighted population for EU cohort 

 

Abbreviations: PC: physician’s choice; RW: real world. 
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Figure 45. Distribution of propensity scores for the ATT weighted population by treatment for EU cohort 

 

Abbreviations: ATT: average treatment effect among the treated; PC: physician’s choice; RW: real world. 

 

Figure 46. Standardised mean difference: ATT (weight PC) for EU cohort 

 

Abbreviations: ATT: average treatment effect among the treated; ECOG: eastern cooperative oncology group; PC: physician’s choice  
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US cohort 

The distribution of naïve comparison PS scores and ATT PS scores by treatment in the US cohort are presented in 

Figure 47 and Figure 48 respectively. The standardised mean differences after adjusting using the ATT approach for the 

US cohort are presented in 

 

Figure 49, which shows that the standardised mean differences are typically reduced after weighting and there is a good 

balance of baseline characteristics between the treatment arms. 

Figure 47. Distribution of propensity scores for the unweighted population by treatment for US cohort 

 

Abbreviations: PC: physician’s choice; RW: real world.  
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Figure 48. Distribution of propensity scores for the ATT weighted population by treatment for US cohort 

 

Abbreviations: ATT: average treatment effect among the treated; PC: physician’s choice; RW: real world 

 

Figure 49. Standardised mean difference: ATT (weight PC) for US cohort 

 

Abbreviations: ATT: average treatment effect among the treated; ECOG: eastern cooperative oncology group; PC: physician’s choice 
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Appendix G – Extrapolation  
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stage IV or stage 4 or 
unresectable or non-
resectable or nonresectable or 
inoperable or 
progressive).ti,ab,kw,kf. 

5  1 or 2 or 3  97,266  
6  4 and 5  38,296  

Study design: Economic 
evaluations  

7  Cost-benefit analysis/  80,282  

8  "Costs and cost analysis"/  48,438  
9  Economics/  27,175  

10  (cost$ adj (effective$ or utilit$ 
or consequence$ or benefit$ 
or minimi$)).tw. 

 144,247  

11  (economic evaluation$ or 
economic analysis or life year$ 
gained or ICER or QALY$ or 
DALY$ or quality adjusted or 
adjusted life year$ or disability 
adjusted life or qald$ or qale$ 
or qtime$).tw. 

 33,137  

12  Quality-adjusted life years/   11,998  
13  Value of life/  5,697  

14  or/7-13  266,201  

Study design: Utilities and 
HRQoL 

15  (health utilit$ or health 
state$1 or illness state$1 or 
HSUV or HSUVs or health 
state$ value$ or health state$ 
preference$ or utility 
assessment$ or utility 
measure$ or preference based 
or utility based).tw. 

 9,440  

16  ((index adj3 wellbeing) or 
(quality adj3 wellbeing) or 
qwb).tw. 

 721  

17  (multiattribute$ or multi 
attribute$).ti,ab. 

 863  

18  utility.ab. /freq=2  17,233  

19  (utilities or disutilit$).tw.  7,303  
20  (euro qual or euro qual5d or 

euro qol5d or eq-5d or eq5-d 
or eq5d or eq 5d or euroqual 
or euroqol or euro qol or 
euroqual5d or euroqol5d or 
eq-sdq or eqsdq).tw. 

 10,795  

21  (short form$ or 
shortform$).ti,ab. 

 32,878  

22  (sf36$ or sf 36$ or sf thirtysix 
or sf thirty six).tw. 

 21,685  

23  (sf6 or sf 6 or sf6d or sf 6d or sf 
six D or sfsixD or sf six or sfsix 
or sf8 or sf 8 or sf eight or 
sfeight).tw. 

 3,237  

24  (sf12 or sf 12 or sf twelve or 
sftwelve).tw. 

 4,611  

25  (sf16 or sf 16 or sf sixteen or 
sfsixteen).tw. 

 29  

26  (sf20 or sf 20 or sf twenty or 
sftwenty).tw. 

 334  

27  (15D or 15-D or 15 
dimension).tw. 

 5,191  

28  visual analog$ scale$.tw.  54,082  

29  (standard gamble$ or sg).tw.  10,530  
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30  (time trade off$1 or time 
tradeoff$1 or tto or 
timetradeoff$1).tw. 

 1,872  

31  (health$1 year$1 equivalent$1 
or hye or hyes).tw. 

 78  

32  (hui or hui1 or hui2 or hui3 or 
rosser).tw. 

 1,592  

33  *quality of life/ and (quality of 
life or qol or hrqol).tw. 

 71,162  

34  quality of life/ and ((quality of 
life or qol or hrqol) adj 
(score$1 or measure$1)).tw. 

 13,658  

35  quality of life/ and health-
related quality of life.tw. 

 30,912  

36  quality of life/ and ec.fs.  9,953  

37  quality of life/ and (health adj3 
status).tw. 

 8,785  

38  ((qol or hrqol or quality of 
life).ti,kf. or *quality of life/) 
and ((qol or hrqol$ or quality 
of life) adj2 (increas$ or 
decrease$ or improv$ or 
declin$ or reduc$ or high$ or 
low$ or effect or effects or 
worse or score or scores or 
change$1 or impact$1 or 
impacted or deteriorat$)).ab. 

 36,924  

39  or/15-38  223,953  
Study design: Cost or resource 
use studies 

40  Cost allocation/  2,004  

41  Cost control/  21,471  
42  Cost savings/  11,740  

43  Cost of illness/  26,823  

44  Cost sharing/  2,497  
45  "Deductibles and 

coinsurance"/ 
 1,746  

46  Medical savings accounts/  534  
47  Health care costs/  39,045  

48  Direct service costs/  1,189  
49  Drug costs/  15,932  

50  Employer health costs/  1,090  

51  Hospital costs/  10,943  
52  Health expenditures/  20,025  

53  Capital expenditures/  1,989  

54  exp economics, Hospital/  24,393  
55  exp economics, Medical/  14,180  

56  Economics, nursing/  3,997  

57  Economics, pharmaceutical/  2,927  
58  exp Budgets/  13,667  

59  Financial management/  16,507  
60  exp "Fees and charges"/  30,208  

61  (low adj cost).mp.  57,064  

62  (high adj cost).mp.  14,407  
63  ((health?care) adj cost$).mp.  11,444  

64  (fiscal or funding or financial 
or finance).tw. 

 144,313  

65  (cost adj estimate$).mp.  2,254  

66  (cost adj variable$).mp.  161  
67  (unit adj cost$).mp.  2,484  

68  (economic$ or 
pharmacoeconomic$ or price$ 
or pricing).tw. 

 295,858  
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16  utility.ab. /freq=2  26,942  

17  (utilities or disutilit$).tw.  11,956  
18  (euro qual or euro qual5d or euro qol5d or eq-5d or eq5-d or eq5d or eq 5d 

or euroqual or euroqol or euro qol or euroqual5d or euroqol5d or eq-sdq or 
eqsdq).tw. 

 20,158  

19  (short form$ or shortform$).ti,ab.  44,797  

20  (sf36$ or sf 36$ or sf thirtysix or sf thirty six).tw.  37,196  
21  (sf6 or sf 6 or sf6d or sf 6d or sf six D or sfsixD or sf six or sfsix or sf8 or sf 8 

or sf eight or sfeight).tw. 
 4,444  

22  (sf12 or sf 12 or sf twelve or sftwelve).tw.  7,971  

23  (sf16 or sf 16 or sf sixteen or sfsixteen).tw.  55  

24  (sf20 or sf 20 or sf twenty or sftwenty).tw.  339  
25  (15D or 15-D or 15 dimension).tw.  6,556  

26  visual analog$ scale$.tw.  77,073  

27  (standard gamble$ or sg).tw.  15,939  
28  (time trade off$1 or time tradeoff$1 or tto or timetradeoff$1).tw.  2,729  

29  (health$1 year$1 equivalent$1 or hye or hyes).tw.  151  
30  (hui or hui1 or hui2 or hui3 or rosser).tw.  2,369  

31  *quality of life/ and (quality of life or qol or hrqol).tw.  93,710  

32  quality of life/ and ((quality of life or qol or hrqol) adj (score$1 or 
measure$1)).tw. 

 28,988  

33  quality of life/ and health-related quality of life.tw.  55,917  

34  quality of life/ and ec.fs.  41,876  
35  quality of life/ and (health adj3 status).tw.  15,303  

36  ((qol or hrqol or quality of life).ti. or *quality of life/) and ((qol or hrqol$ or 
quality of life) adj2 (increas$ or decrease$ or improv$ or declin$ or reduc$ 
or high$ or low$ or effect or effects or worse or score or scores or 
change$1 or impact$1 or impacted or deteriorat$)).ab. 

 49,333  

37  or/13-36  360,679  

Study design: Cost or 
resource use studies 

38  Cost control/  67,800  
39  Cost of illness/  19,052  

40  Drug cost/  76,863  

41  Hospital cost/  21,232  
42  exp Budget/  28,786  

43  Financial management/  112,403  

44  health care cost/  187,668  
45  health care financing/  13,232  

46  health expenditure/  169,305  
47  (low adj cost).mp.  64,946  

48  (high adj cost).mp.  18,850  

49  ((health?care) adj cost$).mp.  20,011  
50  (fiscal or funding or financial or finance).tw.  194,350  

51  (cost adj estimate$).mp.  3,374  

52  (cost adj variable$).mp.  260  
53  (unit adj cost$).mp.  4,446  

54  (economic$ or pharmacoeconomic$ or price$ or pricing).tw.  382,371  

55  ((resource$ or healthcare$ or service$) adj3 (use$ or utilis$ or utiliz$ or 
consume$ or consuming or consumption$)).tw. 

 141,176  

56  ((patient$ or caregiver$ or carer$ or social$ or society$ or family$) adj2 
(burden$ or productiv$)).tw. 

 25,438  

57  ("length of stay" or utili?ation or "economic burden" or "cost-of-illness" or 
nursing cost$ or physician cost$ or physician visit$ or "out of pocket").tw. 

 383,728  

58  (absenteeism or presenteeism or employment or unemployment).tw. or 
exp presenteeism/ or exp absenteeism/ or exp unemployment/ or exp 
employment/ 

 143,634  

59  or/38-58  1,470,365  

60  limit 59 to yr="2015-2020"  505,524  
Exclusion terms 61  (conference abstract or conference review).pt.  3,779,855  

62  limit 61 to yr="1946-2017"  3,030,409  
63  exp animals/ not exp humans/  4,623,263  

64  (comment or editorial or "case reports" or "clinical trial, phase I").pt.  650,801  

65  (case stud$ or case report$).ti.  355,781  
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ESMO Lung Cancer 
Annual Congress 
(ELCC) 

ELCC 2019 
ELCC 2018 
 
 

2019:  
https://oncologypro.
esmo.org/meeting-
resources/european-
lung-cancer-
congress-2019 
2018: 
https://oncologypro.
esmo.org/meeting-
resources/elcc-2018-
european-lung-
cancer-congress 

2019 and 2018:  
Filter by topic “Non-small cell 
lung cancer”. Filter by format: 
Select “abstract”  
 

2019: 28 
2018: 8 

2019: 0 
2018: 0 

European Society 
for Medical 
Oncology (ESMO) 

ESMO 2019 
ESMO 2018 
 

2019: 
https://oncologypro.
esmo.org/meeting-
resources/esmo-
2019-congress 
2018: 
https://oncologypro.
esmo.org/meeting-
resources/esmo-
2018-congress 
 
 

2019:  
Filter by topic “Non-small cell 
lung cancer”. Filter by format: 
Select “abstract”  
Use the search term: 
cost* OR economic OR utili* OR 
resource OR "quality of life" 
 
2018: 
Use the search term: 
(NSCLC OR "non-small" OR "non 
small") AND (cost* OR economic 
OR utili* OR resource OR "quality 
of life") 

2019: 30 
2018: 89 

2019: 0 
2018: 0 

The American 
Society of Clinical 
Oncology (ASCO) 

ASCO 2019 
ASCO 2018 

2019 and 2018: 
https://meetinglibrar
y.asco.org/  

2019 and 2018: 
Paste the following strategy into 
the search bar and search: 
(cost* OR economic OR utili* OR 
resource OR "quality of life") 
Ensure only the “ASCO Annual 
Meeting” option is selected 
under the “Meeting” filter, then 
select 2019 and 2018 in the 
“Year” filter section.  
Media: Abstracts, Slides, Posters 
Type: Publication only + Poster 
Session + Oral Abstract Session  
Topic: Cancers -> Lung Cancer -> 
Non small cell lung carcinoma 
Screen all hits by title first, 
clicking only those abstracts that 
may be relevant from the title 
alone. 
Screen any potentially relevant 
abstracts and record only 
relevant ones in the tracker, 
ensuring the year of the congress 
(right hand-side of the abstract) 
is recorded. 

2019 and 2018: 180 2019 and 2018: 0 

The International 
Society for 
Pharmacoeconomi
cs and Outcomes 
Research (ISPOR) 
Annual 
International and 

2020, 2019 and 
2018: 
https://www.ispor.or
g/heor-
resources/presentati
ons-database/search 

2020, 2019 and 2018: 
Under Conference, click on each 
congress in turn. 
Enter in the keyword search bar: 
(NSCLC OR "non-small" OR "non 
small") AND (advance* OR 
metasta* OR unresectable OR 

ISPOR International 
2020: 16 
ISPOR International 
2019: 2 
ISPOR International 
2018: 17 

ISPOR 
International 2020: 
4, of which 1 
deprioritised 
ISPOR 
International 2019: 
1 
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Finnish 
Coordinating 
Center for 
Health 
Technology 
Assessment 
(FinCCHTA) 

https://www.p
pshp.fi/Tutkim
us-ja-
opetus/FinCCH
TA/Sivut/defau
lt.aspx  

Use Google Translate function to translate website to 
English. Type each of the following search terms in 
turn into the search box: 

metastatic non small cell lung cancer 
metastatic NSCLC 
advanced non small cell lung cancer 
advanced NSCLC  

0 0 

Gemeinsamer 
Bundesausschus
s (G-BA) 

https://www.g
-ba.de/ 

Type each of the following search terms in turn into 
the search box and then click on 'Beschlusse' 
(Decisions): 

metastatic non small cell lung cancer 
metastatic NSCLC 
advanced non small cell lung cancer 
advanced NSCLC 

381 0 

Haute Autorité 
de Santé (HAS) 

https://www.h
as-
sante.fr/portai
l/  

Change to the English language version of the site 
using the toggle at the top of the homepage. Type 
each of the following search terms in turn into the 
search box: 

metastatic non small cell lung cancer 
metastatic NSCLC 
advanced non small cell lung cancer 
advanced NSCLC 

10 0 

Ministerio de 
Sanidad, 
Consumo y 
Bienestar Social 
(MSCBS) 

http://www.m
scbs.gob.es/ho
me.htm 

Download list of HTA reports in Excel file format and 
search with Ctrl + F function for 'metastatic non small 
cell lung cancer', 'metastatic NSCLC', 'advanced non 
small cell lung cancer' and 'advanced NSCLC' 

0 0 

National Centre 
for 
Pharmacoecono
mics (NCPE) 

http://www.nc
pe.ie/  

Type each of the following search terms in turn into 
the search box: 

metastatic non small cell lung cancer 
metastatic NSCLC 
advanced non small cell lung cancer 
advanced NSCLC 
Review the “Summary” document (where available) 
for relevance 

46 9, of which 8 
deprioritised 

National 
Institute for 
Health and Care 
Excellence 
(NICE) 

https://www.n
ice.org.uk/  

Type each of the following search terms in turn into 
the search box and then tick the boxes for ‘Guidance’ 
and ‘NICE advice’ under Document Type: 

metastatic non small cell lung cancer 
metastatic NSCLC 
advanced non small cell lung cancer 
advanced NSCLC 
For relevant results, click these and look for the 
“History” tab on the right-hand side of the screen. 
Download the “Final Appraisal Document” and 
“Committee papers” for each result. Within the 
“Committee papers” document, double click the 
“Submission from manufacturer” document and 
screen this for relevance. 

159 30 

Norwegian 
Institute of 
Public Health 
(NIPH) 

https://www.f
hi.no/en/ 

Type each of the following search terms in turn into 
the search box then click on 'Health Technology 
Assessment': 

metastatic non small cell lung cancer 
metastatic NSCLC 
advanced non small cell lung cancer 
advanced NSCLC 

133 1, which was 
deprioritised 
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‘abstract’ in the Type box. Search the following in the 
“abstract” box: 

Cost 
Once the results of [disease] AND cost have been 
searched, delete ‘cost’ from the abstract box and 
replace it with the following terms one by one: 

Economic 
Utility 
Utilities 
Quality of life 
Resource 
Repeat for the second disease term. 

The School of 
Health and Related 
Research Health 
Utilities Database 
(ScHARRHUD), 
University of 
Sheffield 

http://www.sch
arrhud.org/  

Select ‘search’ in the menu at the top. In the first 
search bar, search for the following (in Abstract [AB]): 

non-small cell lung cancer  
NSCLC 

8 0 

Abbreviations: CEA, Cost-effectiveness Analysis; HERC, Health Economics Research Centre; NSCLC, non-small cell lung cancer; ScHARRHUD, School of 

Health and Related Research Health Utilities Database
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Grey Literature Searching – Conference Proceedings 

Manual searches of abstract books from conference proceedings of relevant major congresses that took place in the 

last two years were conducted to identify any relevant abstracts. The following conferences were hand-searched:  

• American Association for Cancer Research (AACR) Annual Meeting 

• American Society of Clinical Oncology (ASCO) Annual Meeting 

• ESMO Lung Cancer Annual Congress (ELCC) 

• European Society for Medical Oncology (ESMO) Congress 

• The International Society for Pharmacoeconomics and Outcomes Research (ISPOR) Annual International and 

European Meetings 

The rationale for limiting these searches to the last two years (i.e. 2018 to 2020) was that it was anticipated that any 

relevant, high-quality conference research published prior to this date would have since been developed into a full 

manuscript and would therefore have been found in the electronic database searches. 

Where no poster or presentation was available, the abstract was reviewed in its own right. Any relevant results were 

cross-checked against the bibliographic database searches to ensure no duplicate records were included. 

Full details of the search strategy for the conference searches are presented in Table 91. 

Grey Literature Searching – HTA Body Websites 

Searches of the following HTA body websites were also conducted to identify relevant HTAs from the last 10 years:  

• Agencia Española de Medicamentos y Productos Sanitarios (AEMPS) – 

https://www.aemps.gob.es/home.htm 

• Agenzia Italiana del Farmaco (AIFA) – http://www.agenziafarmaco.gov.it  

• All Wales Medicines Strategy Group (AWMSG) – http://www.awmsg.org/ 

• Bundesamt für Gesundheit (BAG) – https://www.bag.admin.ch/bag/de/home.html  

• Danish Medicine Council – https://medicinraadet.dk/igangvaerende-vurderinger 

• Finnish Coordinating Center for Health Technology Assessment (FinCCHTA) – 

https://www.ppshp.fi/Tutkimus-ja-opetus/FinCCHTA/Sivut/default.aspx 

• Gemeinsamer Bundesausschuss (G-BA) – https://www.g-ba.de/  

• Haute Autorité de Santé (HAS) – https://www.has-sante.fr/portail/  

• Ministerio de Sanidad, Consumo y Bienestar Social (MSCBS) – http://www.mscbs.gob.es/home.htm  

• National Centre for Pharmacoeconomics (NCPE) – http://www.ncpe.ie/ 

• National Institute for Health and Care Excellence (NICE) – https://www.nice.org.uk/  

• Norwegian Institute of Public Health (NIPH) – https://www.fhi.no/en/ 

• Scottish Medicines Consortium (SMC) – https://www.scottishmedicines.org.uk/ 

• Swedish Agency for Health Technology Assessment and Assessment of Social Services (SBU) – 

https://www.sbu.se/en/ 

• Zorginstituut Nederland – https://www.zorginstituutnederland.nl/ 

Full details of the search strategy for the HTA body searches are presented in Table 91. 

 Grey Literature Searching – Economic Websites 

In line with current best practice guidelines for identifying inputs relevant to cost-effectiveness modelling, the 
following economic databases/registries were also hand-searched: 

• The Cost-Effectiveness Analysis Registry, managed by Tufts Medical Center (available at 

http://healtheconomics.tuftsmedicalcenter.org/cear2n/search/search.aspx)  

• The EQ-5D Publications Database (available at https://euroqol.org/search-for-eq-5d-publications/) 
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HRQoL/utility studies as part of manufacturers’ evidence submissions, formal quality assessments were not conducted 
for these types of study. In the SLR, no Danish studies on HRQoL for NSCLC patients were identified. Therefore, the 
results should be interpreted with caution when applied to the Danish setting. However, the best available evidence 
for utilities have previously been accepted by NICE.  
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In total, 835 full texts were reviewed for relevant QoL data, of which 225 were found to fulfil the inclusion criteria. As 

part of the supplementary searching, 21 records were identified from reference list searches and one from the 

conference searches. In total, 246 publications reporting QoL data in unresectable or metastatic NSCLC were initially 

included in this SLR. Studies reporting health state utility values (HSUV) or QoL data were divided into two categories: 

studies in patients with mutation-positive NSCLC including EGFR, anaplastic lymphoma kinase (ALK) and other 

mutations, and those without mutations or mixed populations. Inclusion of QoL studies in patients with wild type 

NSCLC allowed for exploration of the effect that the presence of driver mutations could have on QoL. 

In mutation-positive NSCLC populations, a total of 28 records reporting on 24 studies were included in the SLR and 

their top-line details were extracted. Of these, 25 publications reporting on 21 unique studies were fully extracted 

according to the criteria laid out above in the section Data extraction and are the focus of this SLR report. In wild type 

NSCLC populations, a total of 147 records reporting on 137 studies were included in the SLR and their top-line details 

were extracted. Of these, 84 publications reporting on 74 unique studies were selected for full extraction. 

Figure 100. PRISMA diagram 

 

Abbreviations: HTA, Health Technology Assessment; HTAD, Health Technology Assessment Database; NHS EED, National Health Service Economic 

Evaluations Database; NSCLC, non-small cell lung cancer.  

Summary of Included Studies  

This section includes a summary of the results from the included studies. A list of all included studies can be found in 
Table 93. 

Quality of Life 

A total of 28 publications reporting 24 unique studies were identified which included data on mutation-positive 
populations. The remaining 148 publications reporting 138 studies identified in this stream included data on wild type 
populations. 
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Mutation-Positive Populations – Overview of Included Evidence 

Study Characteristics 

Of the 28 included publications on 24 unique studies, 15 were RCTs, five were single-arm trials and four were 
observational studies (Figure 101). 

Figure 101. Included quality of life studies by study design    

 

Abbreviations: RCT= randomised controlled trial. 

Region and Country 

Of the 24 unique studies, half were conducted in an international setting. Of the remaining 12, the country from which 
the highest number of publications was identified was Canada, with five studies identified. The other seven studies 
identified were spread across the USA and Central America, Europe, and Asia. Figure 102 presents the countries where 
QoL and utilities studies were conducted, excluding the larger international studies. 
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Population: Disease Stage 

Of the included studies, the majority were classified by the publication as including patients with locally advanced or 
metastatic NSCLC (N=11), of which most specified the numerical stage as IIIB or IV (N=7) (Figure 103). Ten studies 
exclusively included NSCLC patients with metastatic NSCLC, while the remaining three studies classified patients as 
having advanced NSCLC. 

Figure 103. Included studies by disease stage 

 

Population: Mutation Status 

Of the included studies, 10 studies included patients with EGFR mutations, eight with ALK mutations (of which one 
additionally included patients with mutations in the ROS-1 proto-oncogene tyrosine-protein kinase gene), three which 
included patients with EGFR or ALK mutations, and three with PD-L1 positive NSCLC (Figure 104).  
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Figure 104. Included studies by EGFR mutation status 

 

Publication Timeframe 

In terms of the timeframe of publication of the included records, all 28 included publications were published in the 
last eight years between 2012–2020. The majority were published in the last five years, with notable spikes in 2018 
and 2019, attributed to a large number of clinical trials published at that time. A summary is provided in Figure 105. 

Figure 105. Included studies by publication  
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Data Collection 

In terms of the instruments used, the majority of publications reported QoL data measured by the EORTC QLQ-C30 
(16/28), of which 11 additionally reported data from the EORTC QLQ-LC13 (Figure 106). Of the publications selected 
for top-line extraction, all but one study used the Functional Assessment of Cancer Therapy - Lung instrument (FACT-
L), with the remaining study collecting QoL data using ‘The Care Notebook’ in Japan. 

Of the included publications that presented HSUV data, all of them reported EQ-5D; three publications further 
specified reporting on the EQ-5D-3L version whereas six publications did not report whether the 3L or 5L version was 
used. 

Figure 106. Included studies by instrument used 

  

Abbreviations: EORTC QLQ-C30, European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire C30; EORTC QLQ-

LC13, European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire Lung Cancer Module; FACT-L, Functional 

Assessment of Cancer Therapy - Lung. 

Exon 20 Insertions 

No publications reporting on quality of life data included in this review specifically assessed populations with EGFR 
Exon 20ins.  

 

Mutation-Positive Populations – Results of Prioritised Studies 

HSUV Results 

Four studies reported EQ-5D scores in patients with activating mutations during or post-treatment with targeted 
therapy. Two studies, which may have overlapping but not identical cohorts, presented mean EQ-5D scores that were 
measured in advanced EGFR-mutated patients at any point during the disease course, in patients being treated with 
osimertinib (0.80–0.85), gefitinib (range 0.79–0.80), chemotherapy (0.72–0.73) and other TKIs (0.79–0.80) [125, 126]. 
Utility scores reported by Labbe (2017)[127], ranged from 0.78 to 0.81 across the TKIs. In ALK-mutated patients, 
patients treated with ceritinib had a utility of 0.83, in patients treated with crizotinib 0.81, and patients treated with 
brigatinib had a utility of 0.77, although sample sizes were small.  

Two studies compared EQ-5D scores following treatment. In patients with ALK mutations, crizotinib demonstrated 
greater improvement in EQ-5D (+0.09 change from baseline) compared with chemotherapy (+0.03 change from 
baseline) (p<0.001), however the median duration of treatment was longer in the crizotinib arm (31 weeks) than in 
the chemotherapy arm (12 weeks) [128]. Results of the LUX-LUNG 1 trial found that EQ-5D scores were higher in 
patients treated with afatinib (0.71) compared with placebo (0.67) at 13 weeks (p<0.05)[129]. 

  



 

Side 210/226 

 
Medicinrådet    Dampfærgevej 27-29, 3. th.   DK-2100 København Ø    +45 70 10 36 00    medicinraadet@medicinraadet.dk     www.medicinraadet.dk 

Mutation-Positive Populations – Quality of Life Results 

Of the studies that used the EORTC QLQ-C30 and EORTC QLQ-LC13, seven studies included patients treated with ALK 
inhibitors (crizotinib N=3, brigatinib N=2, ceritinib, alectinib, lorlatinib N=1 each) [128, 130-136], six included patients 
treated with EGFR TKIs (osimertinib N=2, afatinib N=2, other N=3)[129, 137-142], six included patients treated with 
chemotherapy (platinum based chemotherapy [N=3] non-platinum chemotherapy [N=2])[128, 137, 138, 140-143], one 
included patients treated with immunotherapy (pembrolizumab)[143] and one included patients treated with 
therapeutic cranial radiation [144]. 

In terms of when measures were taken with the EORTC QLQ-C30 and EORTC QLQ-LC13, 13 studies collected data at 
baseline [128-134, 136, 138, 140-145] and 10 collected data during/post-treatment initiation in addition to baseline 
[128-131, 134, 136, 137, 139, 140, 143-145].  

Of studies that reported the EORTC QLQ-C30 Global Health Status (GHS, otherwise known as global QoL), eight 
reported scores at baseline, whereby a higher score represents better QoL. GHS scores in patients with metastatic or 
unresectable NSCLC at baseline generally lay between 50 and 70, with scores ranging from 53.0 (standard deviation 
[SD] 21.7) to 56.2 in EGFR-mutated cohorts [140], and from 57.6 to 62.2 in ALK-mutated NSCLC cohorts [128]. Patients 
with either EGFR or ALK mutations in the Gonzalez-Ling (2018) study had a baseline global QoL score of 66.7 (N=84) 
[144]. Role and social functioning were associated with the lowest QoL scores before treatment, with fatigue, 
dyspnoea and appetite loss representing symptoms with higher burden scores. Whilst higher scores indicate better 
QoL in the GHS and functioning domains of the C30, higher scores in the symptom subdomains of both the C30 and 
LC13 instruments represent higher symptom burden (lower QoL). At baseline, QoL scores for the cough, dyspnoea and 
pain subdomains of the EORTC QLQ-LC13 questionnaire were consistently highest across the included studies where 
reported [128, 129, 136, 138, 145], demonstrating substantial symptom burden, with multiple treatment trials 
therefore focussing their analyses on these specific symptoms. 

Treatment-Related QoL 

Five trials compared the impact of different interventions on QoL in EGFR mutations, and four in patients with ALK 
mutations. The AURA-3 trial in patients with EGFR T790M mutations specifically demonstrated that time to worsening 
of chest pain, dyspnoea and cough as measured by the LC13 (Table 92), and fatigue and appetite loss measured by the 
C30, were significantly longer on treatment with 2L osimertinib than with chemotherapy (p<0.01 for all comparisons). 
A higher proportion of patients also had improved C30 GHS with osimertinib, demonstrating a key treatment benefit 
[138]. By contrast, in the large, international FLAURA trial of 1L osimertinib compared with standard of care in patients 
with any EGFR mutation, both treatments improved QoL scores with no significant differences between them for all 
reported subdomains, which included the C30 appetite loss and fatigue subdomains, and cough, dyspnoea and pain 
subdomains of the LC13 [139]. 

Three RCTs in EGFR-mutated populations demonstrated that afatinib significantly improved cough, chest pain and 
dyspnoea subdomain scores, in comparison with placebo (LUX-Lung 1) and chemotherapy (LUX-Lung 3 and LUX-Lung 6 
(Table 92) [129, 146]. Interestingly, Wu (2018) performed analyses of trial data to explore the potential influence of 
common EGFR mutation type on treatment outcomes; finding that the mean treatment difference in GHS 
improvement between afatinib and chemotherapy as 1L treatment was larger in patients with Del19 mutations (6.59) 
than L858 mutations (0.71) in both the LUX-Lung 3 and LUX-Lung 6 trials [141].  

In ALK-mutated NSCLC, the ALTA trial found a substantial improved with brigatinib in overall EORTC QLQ-C30 GHS 
compared with crizotinib as 1L therapy (mean difference in change from baseline 4.1, p<0.05), as well as an 
improvement in several functional domains and symptoms [130, 131]. In one single-arm trial, alectinib was shown to 
improve several LC13 subdomain scores, by up to 16.67 points in the pain subdomain [145]. Loratinib was reported to 
have improved (42.7%) or maintained (43.5%) QoL associated with coughing in the majority of patients with ALK-1 or 
ROS-1 mutations, in the Peters (2020) study [136].
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Appendix I Mapping of HRQoL data  
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Appendix K Email from DMC regarding choice of comparator  

 

Tak for detaljerne i præsentation.  

 

Vi har været i dialog med fagudvalget omkring fordelinger af behandlinger i komparatorarmen på baggrund af dansk 
klinisk praksis. Og her er meldingen, at patienter bliver behandlet iht. alm. retningslinjer for behandling af NSCLC. 
Rækkefølgen og hvilke præparater patienterne får er bl.a. afhængig af PD-L1-status, sygdomsudbredning og almen 
tilstand. Nogle gange bliver der forsøgt med osimertinib som 2. linje men det kan også være yderligere kemoterapi 
eller immunterapi. Der er derfor ikke en standardiseret praksis så umiddelbart må I komme med jeres bud, som 
fagudvalget vil så forholde sig til. Det samme gælder for antal patienter, her er meldingen en håndfuld patienter om 
året i hver region. 

 

Hvad angår jeres spørgsmål om at udelade at lave en cost-utility analyse, så vil det som udgangspunkt gælde i helt 
særlige tilfælde. Vi har ikke nogle konkrete eksempler endnu, men hvis jeres lægemiddel hverken viser effekt på 
overlevelse eller livskvalitet, er en cost-utility analyse selvfølgelig ikke meningsfuld. Men tænker det ikke er tilfældet for 
amivantamab. På baggrund af den information vi har nu, er det svært for os at vurdere hvilken analyse er mest 
hensigtsmæssigt. Det er jeres valg og derfor vigtigt at I argumenterer for jeres valg. Her refererer vi til afsnit 6.2.1 i 
vores metodehåndbog: 

 

Der kan være tilfælde, hvor data er for sparsomt til, at der kan udføres en cost-utility analyse. Det kan for eksempel 
være i forbindelse med nogle lægemidler til sjældne sygdomme. I tilfælde, hvor virksomheden vurderer, at det ikke 
er muligt at udføre en cost-utility analyse, skal virksomheden præsentere det tilgængelige data vedrørende effekt, 
sikkerhed og omkostninger. På baggrund af det indsendte data skal virksomheden desuden begrunde, hvorfor en 
cost-utility analyse ikke er mulig. I de tilfælde, hvor en ansøgning ikke omfatter en cost-utility analyse, vil det 
tilgængelige data vedrørende det nye lægemiddels effekt, sikkerhed og omkostninger blive vurderet, som beskrevet 
under de relevante afsnit i metodevejledningen. Fagudvalg og sekretariat vurderer data og virksomhedens 
rationale for ikke at udføre en cost-utility analyse. 

 

På baggrund af ovenstående, synes vi ikke der er anledning til at holde et dialogmøde. Du er selvfølgelig altid 
velkommen at skrive igen eller ringe. 
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Appendix L Patient reported outcomes in CHRYSALIS  
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Bevacizumab, Pemetrexed 2 3% 

Bevacizumab-Awwb, Carboplatin, Paclitaxel Protein- 1 2% 

Paclitaxel, Ramucirumab 5 8% 

Subtotal 59 
 

Other (19%) Cabozatinib 1 2% 

Capmatinib 1 2% 

Carboplatin/Gemcitabin 7 11% 

Carboplatin/Pemetrexed 11 17% 

Carboplatin/Vinorelbin 3 5% 

Carboplatin/Nab-Paclitaxel 2 3% 

Cisplatin/Pemetrexed 1 2% 

Mobocertinib 2 3% 

Nintedanib 1 2% 

Poziotinib 1 2% 

Afatinib, Cetuximab 1 2% 

Alectinib 1 2% 

Atezolizumab, Bevacizumab, Carboplatin, Paclitaxel 3 5% 

Carboplatin, Gemcitabine, Paclitaxel 1 2% 

Carboplatin, Paclitaxel 2 3% 

Cetuximab 1 2% 

Cisplatin, Etoposide 1 2% 

Clinical Study Drug 3 5% 

Investigational 12 18% 

Necitumumab, Osimertinib 1 2% 

Pazopanib 1 2% 

Ramucirumab 1 2% 

Sunitinib 1 2% 

Trastuzumab 1 2% 

Unknown 6 9% 

Subtotal 66 
 

Total 
 

351 
 

Abbreviations: IO = Immuno-oncology drug, TKI = Tyrosine kinase inhibitor, VEGFi = VEGF inhibitors 
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