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Bristol Myers Squibbs tilbagemelding på høring over udkast til ”Medicinrådets anbefaling vedrørende 
nivolumab som adjuverende behandling til patienter med kræft i spiserør eller mavemund efter 
neoadjuvant kemoradioterapi og radikal resektion uden komplet patologisk remission”  

Bristol Myers Squibb (BMS) imødeser Medicinrådets anbefaling vedr. behandling med Nivolumab som 
adjuverende behandling til patienter med kræft i spiserør og mavemund efter kemoradioterapiog kirurgi 
planlagt til behandling af Medicinrådet d.15. juni 2022. Således godt 9 måneder efter Medicinrådet modtog 
ansøgningen fra BMS (21 ugers validering og 20 ugers evaluering). BMS takker hermed for muligheden for at 
give en tilbagemelding på udkastet til Medicinrådets vurdering, som vi overordnet set er enige i. BMS dog vil 
benytte høringssvaret til at gøre opmærksom på fire faktorer: 

1. Præsentation af resultater: Ansøgers resultater bør præsenteres sammen med Medicinrådets 
resultater 

BMS appellerer kraftigt til, at ansøgers hovedanalyse præsenteres i samme tabel eller umiddelbart efter 
Medicinrådets hovedanalyse. Dette vil bidrage væsentligt til gennemsigtigheden af de implikationer, 
Medicinrådets ændrende antagelser medfører. 

2. Fast dosering versus vægtbaseret dosering  

BMS er tilfredse med Medicinrådets sensitivitetsanalyse for vægtbaseret dosering, som er yderst relevant.  

Vi foreslår, at denne bruges i hovedanalysen, idet dansk klinisk praksis er anvendelse af vægtbaseret dosering 
frem for fast dosering. I Medicinrådets nylige evaluering af pembrolizumab + kemoterapi som 1. 
linjebehandling til samme cancerform, esophaguscancer (baseret på Keynote 590), anvendte Medicinrådet 
også en vægtbaseret dosering i hovedanalysen. 

BMS har en forventning til, at immunterapi generelt vurderes under ens forudsætninger i Medicinrådets 
hovedanalyser for at sikre en ensartet metodisk tilgang i evalueringerne.  

3. Ekstrapolering af sygdomsfri overlevelse og helbredelse 

Vi finder det principielt ikke rimeligt, Medicinrådet først anvender baggrundsbefolkningens dødelighed fra år 5 
frem for år 3. Man må antage, at patienterne anses for at være kurerede eller sygdomsfri, når deres 
kontrolforløb på hospitalet afsluttes. Dette må være en forudsætning for, at patienten ikke længere skal 
følges på hospitalet. 

Patienter med adenokarcinomer kontrolleres som bekendt blot i 2 år på hospitalet og afsluttes herefter til 
egen læge. Patienter med planocellulære karcinomer følges i 5 år på hospitalet. Som det også angives i 
Medicinrådets udkast til vurdering af nivolumab har hovedparten af patienterne adenokarcinom hvorfor vi 
finder det mere rimeligt med en skæringsdato, der ligger tættere på 2 år frem for 5 år i.e. 3 år. 

Ydermere finder vi det metodisk modstridende, at Medicinrådet ikke accepterer helbredelse - heller ikke 
efter 5 år, men en ekstrapolering af sygdomsfri overlevelse med Gompertz, samtidig med dødeligheden er lig 
baggrundsbefolkningens efter 5 år. I nærværende ansøgning er det ikke afgørende for resultatet, men 
principielt er det modstridende, at man ikke accepterer en helbredelse og dermed risiko for progression lig 
nul, når man accepterer, dødelighed for sygdom er lig nul. 
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4. Efterfølgende behandling 

Antallet af patienter, der modtager efterfølgende behandling, er nedjusteret fra 80%  
 til 36%, hvoraf sidste antages at være et gennemsnit af 30% og 42% for hhv. nivolumab-gruppen og 

placebo-gruppen i studiet Checkmate 577. Vi henleder opmærksomheden på, at disse tal er baseret på det 
totale antal patienter i hver gruppe; således også de, der endnu ikke har haft et DFS-event. Hvis man ser på 
gruppen af patienter, der har haft et DFS  

 
 De 80% er således et estimat for situationen i den kliniske hverdag.  

Siden indsendelsen af denne ansøgning, er pembrolizumab + kemoterapi pr. 26. januar 2022 blevet anbefalet 
af Medicinrådet som ny standard behandling i 1.linie af relevant patientgruppe. Det er derfor vigtigt at tage 
højde for, at der i dag vil være øgede lægemiddelomkostninger til immunterapi til patienter, der ikke 
modtager adjuverende immunterapi og progredierer i forhold til lægemiddelomkostninger indregnet i 
ansøgningen 

 

Med venlig hilsen, 

Anders Thelborg 
General Manager 
Bristol Myers Squibb, Denmark 
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Forhandlingsnotat 

 

 23.05.2022 
DBS/CAF 

 

Dato for behandling i 
Medicinrådet  

15.06.2022 

Leverandør Bristol Meyer Squibb (BMS) 

Lægemiddel Opdivo (nivolumab)  

Ansøgt indikation Nivolumab som adjuverende behandling til patienter med kræft i 
spiserør eller mavemund efter neoadjuvant kemoradioterapi og 
radikal resektion uden komplet remission 

 

Forhandlingsresultat 

Amgros har opnået følgende pris på Opdivo (nivolumab).  

Tabel 1: Forhandlingsresultat Opdivo (nivolumab) 

Lægemiddel Styrke/dosis/ Pakningsstørrelse AIP (DKK) Forhandlet 
SAIP (DKK) 

Rabatprocent 
ift. AIP 

Opdivo 
(nivolumab) 

240 mg/24 ml 1 stk. 22.003,74 XXXXXXXXX XXXXX 

Opdivo 
(nivolumab) 

100 mg/10 ml 1 stk. 9.168,23 XXXXXXXX XXXXX 

Opdivo 
(nivolumab) 

40 mg/4 ml 1 stk. 3.690,68 XXXXXXXX XXXXX 

 



  

  jj 

 

2/2 

 

Leverandøren tilbød en yderligere rabat i forbindelse med igangsættelse af prisregulering af alle 

immunterapierne i februar 2022. Prisen vil være gældende indtil 31.12 2023. Amgros har mulighed for at 

aktivere prisreguleringen igen, hvis der kommer øget konkurrence og dermed mulighed for at få bedre priser 

på alle immunterapier.  

Konkurrencesituationen 

Der er på nuværende tidspunkt ingen konkurrence på Opdivo (nivolumab) til denne indikation. 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  

Status fra andre lande 

Norge: Under vurdering1. 

England: Anbefalet2. 

 

Konklusion 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXX  

 
1 https://nyemetoder.no/metoder/nivolumab-opdivo-indikasjon-xiv 
2 https://www.nice.org.uk/guidance/ta746/chapter/1-Recommendations 
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Application for the assessment of Opdivo® as 
monotherapy for adjuvant treatment of adult 
patients with esophageal or gastro-esophageal 
junction cancer who have residual pathologic 
disease following prior neoadjuvant 
chemoradiotherapy and complete resection 

Disclaimer 

Bristol-Myers Squibb (BMS) Pharma EEIG considers that the information provided is not available in the public domain and contains 

confidential information and personal data relevant to the EU regulatory reviewers, that we have been asked by the EMA to remove. We are 

providing this information to DMC (Danish Medicines Council) only for the purpose of DMC exercising its public health duties in relation to the 

assessment of the Medicinal Product Opdivo (nivolumab). In the event that a 3rd party requests access to this information, BMS Pharma EEIG 

must be informed and the requested information can only be disclosed after written agreement by BMS Pharma EEIG. 
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Other approved therapeutic 
indications 

Non-small cell lung cancer  

OPDIVO in combination with ipilimumab and 2 cycles of platinum-based 
chemotherapy is indicated for the first-line treatment of metastatic non-small 
cell lung cancer in adults whose tumours have no sensitising EGFR mutation or 
ALK translocation. 

OPDIVO as monotherapy is indicated for the treatment of locally advanced or 
metastatic non-small cell lung cancer after prior chemotherapy in adults 
(second line) 

Malignant pleural mesothelioma 

OPDIVO in combination with ipilimumab is indicated for the first-line treatment 
of adult patients with unresectable malignant pleural mesothelioma. 

Melanoma  

OPDIVO as monotherapy or in combination with ipilimumab is indicated for the 
treatment of advanced (unresectable or metastatic) melanoma in adults  

Relative to nivolumab monotherapy, an increase in progression-free survival 
and overall survival for the combination of nivolumab with ipilimumab is 
established only in patients with low tumour PD-L1 expression 

Adjuvant treatment of melanoma 

OPDIVO as monotherapy is indicated for the adjuvant treatment of adults with 
melanoma with involvement of lymph nodes or metastatic disease who have 
undergone complete resection 

Renal cell carcinoma  

OPDIVO as monotherapy is indicated for the treatment of advanced renal cell 
carcinoma after prior therapy in adults  

OPDIVO in combination with ipilimumab is indicated for the first-line treatment 
of adult patients with intermediate/poor-risk advanced renal cell carcinoma 

OPDIVO in combination with cabozantinib is indicated for the first-line 
treatment of adult patients with advanced renal cell carcinoma. 

Classical Hodgkin lymphoma 

OPDIVO as monotherapy is indicated for the treatment of adult patients with 
relapsed or refractory classical Hodgkin lymphoma after autologous stem cell 
transplant and treatment with brentuximab vedotin 

Squamous cell cancer of the head and neck  

OPDIVO as monotherapy is indicated for the treatment of recurrent or 
metastatic squamous cell cancer of the head and neck in adults progressing on 
or after platinum-based therapy  

Urothelial carcinoma  

OPDIVO as monotherapy is indicated for the treatment of locally advanced 
unresectable or metastatic urothelial carcinoma in adults after failure of prior 
platinum-containing therapy 

Esophageal squamous cell carcinoma  















 

Side 14/159 

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

Table 25: Comparison of statistical fit among alternative models for post-recurrence survival 
extrapolation, first line data base ......................................................................................................................... 72 

Table 26: Summary of the HSUV used in the model ............................................................................................. 78 

Table 27 Disease management resource use and costs in for patients in the pre-recurrence health 
state 79 

Table 28: Disease management resource use and costs for patients in the post-recurrence health state ......... 80 

Table 29: Drug acquisition costs used for nivolumab in the base-case model ..................................................... 81 

Table 30: Subsequent treatments in the base case model ................................................................................... 83 

Table 31:Drug acquisition costs used for the subsequent treatment in the base case model ............................. 83 

Table 32: Administration cost per included IV treatments ................................................................................... 85 

Table 33: Monitoring costs associated with nivolumab, 5FU+CIS, CAP+OX and FOLFOX .................................... 85 

Table 34: Grade 3+ AE occurring in >5% of patients in Checkmate 577 included in the model, and related 
treatment costs: base case ................................................................................................................................... 87 

Table 35: Grade 3+ AE occurring in >5% of patients in Checkmate 577 included in the model, and related 
treatment costs: scenario analysis per DRG rates ................................................................................................ 88 

Table 36: Cost for terminal care ........................................................................................................................... 89 

Table 37: Patient costs .......................................................................................................................................... 89 

Table 38 Survival outcomes by treatment and time, base case analysis .......................................................... 90 

Table 39: Total costs for adjuvant nivolumab treatment compared to W&W, base case results ........................ 90 

Table 40: Total QALY and LY for adjuvant nivolumab treatment compared to W&W, base case results ............ 91 

Table 41: Summary of cost-effectiveness results, base case analysis .................................................................. 91 

Table 42: Deterministic sensitivity analysis of adjuvant treatment with nivolumab versus W&W: ..................... 92 

Table 43: Base case results for probabilistic sensitivity analysis .......................................................................... 95 

Table 44: Results for scenario analysis ................................................................................................................. 99 

Table 45: Number of incident patients expected to be treated over the next five-year period - if 
adjuvant nivolumab is recommended as standard treatment ........................................................................... 100 

Table 46: Number of incident patients expected to be treated over the next five-year period - if 
adjuvant nivolumab is NOT recommended as standard treatment ................................................................... 100 

Table 47: Cost per patient and year for patients treated with adjuvant nivolumab, years 1-5 ......................... 101 

Table 48: Cost per patient and year for patients treated with W&W, years 1-5 ................................................ 101 

Table 49: Cost per year if adjuvant nivolumab is accepted as standard treatment (DKK) ................................. 102 

Table 50: Cost per year if adjuvant nivolumab is NOT accepted as standard treatment (DKK) ......................... 103 

Table 51: Expected annual budget impact if adjuvant nivolumab is recommended as standard treatment 
(DKK) ................................................................................................................................................................... 104 



 

Side 15/159 

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

Table 52: Databases included in the search ....................................................................................................... 113 

Table 53: Embase and Medline search strategy (ProQuest) .............................................................................. 115 

Table 54: CENTRAL search strategy .................................................................................................................... 117 

Table 55: Conference proceedings search strategy (EMBASE) ........................................................................... 118 

Table 56: ESMO Annual Meeting search strategy – Hand searches ................................................................... 120 

Table 57: AACR Annual meeting search strategy – Hand searches .................................................................... 121 

Table 58: Eligibility criteria for the SLR ............................................................................................................... 121 

Table 59: Summary of candidate survival models for disease-free survival ....................................................... 135 

Table 60: Economic SLR databases ..................................................................................................................... 144 

Table 61: PICOS criteria ...................................................................................................................................... 145 

Table 62: Overall, Recurrence-based, and Time-to-event-based LS Mean Estimates (Denmark, Model 
without Treatment) ............................................................................................................................................ 149 

Table 63: Overall, Recurrence-based, and Time-to-event-based LS Mean Estimates (Denmark, Model 
with Treatment) .................................................................................................................................................. 149 

 

3.2 List of Figures 

Figure 1: Three types of gastroesophageal cancer ............................................................................................... 20 

Figure 2: Approved patient population according to label ................................................................................... 23 

 .......................................................................... 24 

 .................................................................................................................... 25 

Figure 5: CheckMate 577 ...................................................................................................................................... 30 

Figure 6: Disease-free survival in all randomised patients (N=794; median follow-up 24.4 months) .................. 35 

 .................. 36 

Figure 8: Disease-free survival (subgroup analysis) in all randomised patients (N=794; median follow-up 
24.4 months) ........................................................................................................................................................ 37 

Figure 9: Pre-specified exploratory subgroup analysis: disease-free survival (stratified by histology) in all 
randomised patients (N=794; median follow-up 24.4 months) ........................................................................... 38 

 ................................................................................................................................................... 39 

Figure 11: Distant metastasis-free survival in all randomised patients (N=794; median follow-up 24.4 
months) ................................................................................................................................................................ 40 

Figure 12: EQ-5D-3L VAS in the patient-reported outcomes population (median follow-up 24.4 months) ........ 41 

Figure 13: EQ-5D-3L UI in the patient-reported outcomes population (median follow-up 24.4 months) ........... 42 



 

Side 16/159 

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

Figure 14: FACT-E in the patient-reported outcomes population (median follow-up 24.4 months) ................... 42 

Figure 15: Model schematic ................................................................................................................................. 50 

 
............................................................................................. 59 

 .................................................. 61 

 ....................................... 61 

 ............................................... 62 

 .................... 66 

 ........................................................................................................ 68 

 ............................................................................. 69 

.......................................... 72 

............................................... 73 

 
................................................................... 75 

 
 .............................................................. 75 

.......................... 93 

 ..................................................................... 97 

 ...................................................................................... 97 

Figure 29: PRISMA flow diagram for studies assessing treatments for EC and GEJC ......................................... 123 

................................................................. 137 

 .......................................................................................... 138 

 ............................................................................................... 139 

........................................................................................ 140 

............................................................................ 141 

............................................................................. 142 

 ................................................................................ 143 

Figure 37: PRISMA diagram ................................................................................................................................ 147 

......................................................................................................... 153 

...................................................................................................... 153 

.......................................................................................... 154 



 

Side 17/159 

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

................................................................... 154 

 ....................... 154 

 ..................... 155 

 ........................... 155 

......................... 155 

 ........ 156 

.... 156 

 
.................................................................................................................................................... 156 

 
................................................................................................................................................... 157 

 
......................................................................................................................................................... 157 

 
...................................................................................................................................................... 157 

 .................. 158 

 ................ 158 

 ...................... 158 

 .................... 159 

 ................... 159 

................. 159 



 

Side 18/159 

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

4. Summary 
Nivolumab is an immune checkpoint inhibitor expected to be used in patients with esophageal or gastro-
esophageal junction cancer who have residual pathologic disease following prior neoadjuvant chemo-radio 
therapy (CRT) and complete resection, and has been approved in July 2021 for use in this indication by the 
European Commission (BMS 2021b). Adjuvant use of nivolumab has been shown to be effective, with long-term 
treatment benefit observed in adjuvant melanoma (CheckMate 238). 

Gastroesophageal cancer is a heterogeneous disease that is typically segmented into three distinct entities: 
esophageal cancer (EC), gastroesophageal junction cancer (GEJC), and gastric cancer (GC). GEJC is generally 
segmented into three subtypes based on the location of the tumour epicentre: Siewert type I, type II and type 
III, see Figure 1 (Siewert 1998, Berlth 2019). There are two major histological subtypes of EC: esophageal 
squamous cell carcinoma (ESCC), the most common histological EC type, and esophageal adenocarcinoma (EAC) 
which makes up a small proportion of EC (Arnold 2020).  

Based on Dansk Esophago-Gastrisk Cancer Gruppe (DEGC) 2019 annual report, 320 cases of EC and 626 cases of 
GEJC cancer  (across stages) were registered in Denmark in 2019 (DEGC 2020a). Of the patients with stage I-III 
disease, only 10.6% of patients with EC and 32.7% of patients with GEJC received treatment with curative intent 
(DEGC 2020a). Although patients with resectable stage II or stage III EC or GEJC may receive treatments with 
curative intent, many do not obtain a pathologic complete response (pCR), despite intensive treatment 
strategies (Walsh 1996, Bosset 1997, van Meerten 2006, Reynolds 2007, van Hagen 2012, Blum Murphy 2017). 
Patients who do not have a pathologic complete response following neoadjuvant CRT and resection have a high 
risk of recurrence (42% vs. 17% in patients with pCR) and thereby poor prognosis (Oppedijk 2014).  

The 5-year survival rate for patients with locally advanced EC or GEJC at diagnosis when treated with a standard 
of care (SOC) ranges between 45% (among patients with locally advanced, resectable GC/GEJC in the FLOT4 trial) 
and 47% (according to long-term follow-up of patients with locally advanced, resectable EC/GEJC included in the 
CROSS trial) (Shapiro 2015, Al-Batran 2019), highlighting an unmet need to improve both the risk of disease 
recurrence and related long term survival in these patients. However, the current standard of care following 
neoadjuvant CRT and resection is to watch and wait. 

In Danish guidelines peri-operative or pre-operative therapy is SOC for patients with curable adenocarcinoma in 
EC and GEJC disease and with good performance status (PS) (DEGC 2020b). Both options are equally 
recommended:  

• peri-operative fluorouracil + leucovorin + oxaliplatin + docetaxel (FLOT) combination chemotherapy  
• pre-operative chemoradiotherapy (CRT ) with chemoradiotherapy for oesophageal cancer followed by 

surgery study (CROSS) (DEGC 2020b).  

For patients with resectable ESCC or squamous cell carcinoma of the GEJ and good general condition, Danish 
guidelines recommend pre-operative CRT treatment as standard of care (SOC) (DEGC 2020b).  

The yearly number of Danish patients with esophageal or gastro-esophageal junction cancer who have residual 
pathologic disease following prior neoadjuvant CRT and complete resection eligible for nivolumab is estimated 
to be 28 patients in 2022, increasing to 83 patients by 2026 based on input from the clinical expert present at 
the dialogue meeting with the DMC (Danish clinical expert 2021). 

The pivotal trial, CheckMate 577, is a global, phase 3 randomised, multicentre, double-blind, placebo-controlled 
study to evaluate adjuvant nivolumab in adults with resected EC or GEJC who have residual pathologic disease 
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5. The patient population, the intervention and choice of comparator 

5.1 The medical condition and patient population 

5.1.1 Disease description 

Gastroesophageal cancer is a heterogeneous disease that is typically segmented into three distinct entities: 
esophageal cancer (EC), gastroesophageal junction cancer (GEJC), and gastric cancer (GC) (Figure 1). GEJC is 
generally segmented into three subtypes based on the location of the tumour epicentre: Siewert type I, type II 
and type III, see Figure 1 (Siewert 1998, Berlth 2019). There are two major histological subtypes of EC: 
esophageal squamous cell carcinoma (ESCC), the most common histological EC type, and esophageal 
adenocarcinoma (EAC) which makes up a small proportion of EC (Arnold 2020). ESCC most commonly forms in 
the middle- or upper-third of the esophagus, whereas EAC usually forms in the lower-third of the esophagus 
(Zhang 2012). GEJC are typically adenocarcinomas (Zhang 2019). 

Figure 1: Three types of gastroesophageal cancer 

 

EAC, esophageal adenocarcinoma; ESCC, esophageal squamous cell carcinoma; GEJ, gastroesophageal junction.  

Image adapted from: (Cancer Research UK 2018). Source: (Zhang 2012, Ajani 2019) 

The main risk factor for EC is tobacco usage; in additional specifically, alcohol consumption is a major risk factor 
for ESCC, while gastroesophageal reflux disease (GERD), Barrett’s esophagus, and obesity are major risk factors 
for EAC (Kleinberg 2014). Risk factors for GEJC includes GERD and obesity. 

5.1.2 Epidemiology 

In 2020, there were an estimated 604,100 new EC cases globally, accounting for 3.1% of the total number of 
new cancer cases (GLOBOCAN 2020). The incidence of EC varies widely by region: 79.7% of cases occur in Asia, 
compared with 8.8% in Europe and 3.4% in North America (NIH 2019, Orphanet 2019, GLOBOCAN 2020). Data 
on GEJC as a separate disease entity are not available from the GLOBOCAN database; GEJC is grouped with GC 
for which there was an estimated 1,089,103 cases (5.6%) in 2020 (GLOBOCAN 2020). In 2018, an estimated 
181,000 cases occurred in the GEJ (Arnold 2020).  
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EC is one of the most aggressive forms of cancer (Zhang 2013), and is the sixth leading cause of cancer-related 
deaths globally in 2020, with an estimated 544,076 deaths and mortality to incidence rate of 90% (GLOBOCAN 
2020).  

5.1.3 Disease presentation and diagnosis 

During the early stages of disease, EC is often asymptomatic (American Cancer Society 2020a, American Cancer 
Society 2020b). Once symptoms appear, EC usually presents with solid-food dysphagia and weight loss 
(Kleinberg 2014). These symptoms may last several months (Kleinberg 2014), and in combination with a history 
of smoking and alcohol intake are indicative of ESCC (Pennathur 2013). Chest pain, in the absence of myocardial 
ischemia, and anemia secondary to chronic GI bleeding from the mucosal lesion, are also possible and are more 
typical of EAC. These clinical signs and symptoms warrant further testing, specifically endoscopic evaluation and 
diagnostic imaging (Kleinberg 2014). The clinical manifestation of most patients suffering from GEJC is dysphagia, 
which only becomes symptomatic at an advanced stage (Liu 2020).  

5.1.4 Unmet need 

Although patients with resectable stage II or stage III EC or GEJC may receive treatments with curative intent, 
many do not obtain a pathologic complete response (pCR) despite intensive treatment strategies. For example, 
in the CROSS trial, among 161 neoadjuvant treated and resected patients, only 29% had pCR (van Hagen 2012) 
and approximately 75% of patients have residual pathologic disease following chemoradiation therapy (Walsh 
1996, Bosset 1997, van Meerten 2006, Reynolds 2007, Blum Murphy 2017).  

Patients who do not have a pCR following neoadjuvant CRT and resection have a high risk of recurrence and 
thereby poor prognosis in comparison to patients who have pCR after surgery. In an analysis of the CROSS study 
and a preceding phase 2 trial investigating the same preoperative regimen, 17% of patients with a pCR developed 
recurrent disease compared with 42% of patients who did not achieve a pCR over a minimum follow-up period 
of 24 months (Oppedijk 2014).  

In the US, 5-year survival in patients with localised and regional EC (2010–2016) was 47% and 25%, respectively 
(American Cancer Society 2021b). For patients with stomach cancer (gastric cancer or GEJC), 5-year survival in 
patients with localised and regional disease was 70% and 32% (American Cancer Society 2021a). Likewise, in the 
UK, 5-year survival was 30% and 15% in patients with stage II and stage III EC (2013–2017), respectively (Cancer 
Research UK 2019). Five-year survival for patients with stomach cancer was 35% and 25% for those with stage II 
and stage III disease, respectively (Cancer Research UK 2020).  

The 5-year survival rate for patients with locally advanced EC or GEJC at diagnosis when treated with a standard 
of care (SOC) ranges between 45% (among patients with locally advanced, resectable GC/GEJC in the FLOT4 trial) 
and 47% (according to long-term follow-up of patients with locally advanced, resectable EC/GEJC included in the 
CROSS trial) (Shapiro 2015, Al-Batran 2019). These data indicate that about 1 in 2 patients with EC or GEJC 
presenting with locally advanced disease will not be alive after 5 years and there is a medical unmet need to 
improve long term survival in these patients. 

Currently there is no active treatment but only observation/watch and wait for patients with residual disease 
following prior CRT and complete resection. Given the high risk of recurrence, improving outcomes for these 
patients remains an urgent goal, driving the need for effective and tolerable therapies following surgery. 
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treatment with nivolumab are based on the Dansk Esophago-Gastrisk Cancer Gruppe annual report, and 
NORDCAN as explained above in section 5.1.5.  

  

 
 
 

  

Figure 2 describes the approved label patient population for nivolumab.  
 
 
 
 

 

Figure 2: Approved patient population according to label 

 

Abbreviations: CRT: chemoradiotherapy; EC: esophageal cancer; GEJC: gastroesophageal junction cancer. 
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Locally advanced EC/GEJC is generally treated with a multimodality regimen (DEGC 2020b). Standard of care 
(SOC) regimens differ according to histology and between curable and palliative treatment. SOC treatments for 
curative intent in patients with EC/GEJC broadly include either preoperative CRT or perioperative combination 
chemotherapy (DEGC 2020b). 

According to the Danish guidelines for curable adenocarcinoma in EC and GEJC, peri-operative or pre-operative 
therapy is SOC for patients with resectable disease and with good performance status (PS). Both options are 
equally recommended (Level A) listed in the national guidelines (DEGC 2020b):  

• Patients with resectable adenocarcinoma of the esophagus, GEJ and gastric (cT1N1-3M0 or cT2-4N0-3 M0) 
can be recommended peri-operative combination chemotherapy  

◦ In the AIO study, more patients treated with the peri-operative combination chemotherapy FLOT-
regimen vs. control arm were resected with signs of increased down-staging with higher fraction of 
small tumours ≤ypT1 (25% vs 15%) and more patients being lymph node negative (Al-Batran 2019). The 
FLOT regimen demonstrated an OS benefit (35 months vs. 50 months median overall survival [mOS]) 
with an increase in the 5 year OS rate from 36 to 45% (Al-Batran 2019) (DEGC 2020b) 

• Patients in good PS with resectable adenocarcinoma (cT1N1-3M0 or cT2-4N0-3 M0) in the esophagus or GEJ 
- Siewert type I-II - can be recommended pre-operative CRT 

◦ Based on meta-analysis and studies described in more detail in the Danish guidelines for curative 
intended treatment, pre-operative CRT followed by resection is recommend equally to peri-operative 
FLOT regimen as SOC to patients with resectable adenocarcinoma in EC and GEJ, Siewert I/II (DEGC 
2020b). The chemotherapy includes carboplatin and paclitaxel concurrent with radiation (e.g. 41.4 
Gy/23 factions) (DEGC 2020b) 

For patients with curable ESCC or squamous cell carcinoma of the GEJ, Danish guidelines recommend pre-
operative treatment as SOC for patients with resectable disease and good general condition (DEGC 2020b). 
Specifically, pre-operative CRT is recommended for those with resectable disease (cT1N1-3M0 or cT2-4N0-3 
M0), based on the CROSS study (van Hagen 2012). The 5 year follow-up data from the CROSS study 
demonstrated an increased in mOS from 24 months to >48 months with a HR 0.68. The clinical benefit was even 
better for patients with squamous cell carcinoma, with an increase in mOS from 21 months to >81 months 
(Shapiro 2015).  
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Figure 5: CheckMate 577  

 
aPatients must have been surgically rendered free of disease with negative margins on resected specimens defined as no vital tumor 
present within 1 mm of the proximal, distal, or circumferential resection margins; b< 1% includes indeterminate/nonevaluable tumor cell 
PD-L1 expression; cUntil disease recurrence, unacceptable toxicity, or withdrawal of consent; dAssessed by investigator, the study required 
at least 440 DFS events to achieve 91% power to detect an average HR of 0.72 at a two-sided α of 0.05, accounting for a pre-specified 
interim analysis; eThe study will continue as planned to allow for future analysis of OS.  

Abbreviations: CRT: chemoradiotherapy; DFS: disease-free survival; ECOG: Eastern Cooperative group; EC: esophageal cancer; GEJC: 
gastroesophageal junction cancer; OS: overall survival; PD-L1: programmed death ligand 1; PS: performance status; Q2W: every 2 weeks; 
Q4W: every 4 weeks; ypTNM: post-neoadjuvant tumor, node, metastasis. 

Source: (Kelly 2021) 

Between July 2016 and August 2019 patients were randomised (2:1) to either nivolumab or placebo 
monotherapy. Randomisation was conducted using an interactive voice/web response system and stratified 
according to: tumour PD-L1 expression (≥1% versus <1% or indeterminate or non-evaluable), pathologic 
evidence in lymph nodes (ypN0 versus ≥ypN1), and histology (squamous cell type versus adenocarcinoma) (Kelly 
2021).  

Patients randomised to nivolumab received 240 mg administered as IV infusion over 30 minutes every 2 weeks 
for 16 weeks (8 doses) followed by 480 mg administered as IV infusion over 30 minutes every 4 weeks beginning 
at week 17 (2 weeks after the 8th dose) (Kelly 2021). Patients received placebo administered as IV infusion over 
30 minutes following the same schedule as nivolumab (Kelly 2021).  

Treatment continued for a maximum of 1-year total duration of study medication, or until disease recurrence, 
unacceptable toxicity, or patient withdrawal of consent (Kelly 2021). 

7.1.1.3 Study endpoints 

The primary endpoint was disease-free survival (DFS), which was defined as the time between the date of 
randomisation and the first date of recurrence or death, whichever occurred first, prior to subsequent anticancer 
therapy (Table 6) (BMS 2020a). Recurrence was defined as the appearance of one or more new lesions (local, 
regional, or distant in location from the primary resected site; confirmed by imaging or cytology/pathology) as 
assessed by investigators (BMS 2020a).  

Secondary endpoints were overall survival (OS) and OS rates (at 1, 2, and 3 years) (Table 6) (Kelly 2021).  
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7.2 Efficacy and safety – results per study 

A summary of the key efficacy and safety findings for CheckMate 577 is provided below. Detailed information 
about included outcomes and results can be found in Appendix D.  

7.2.1 Efficacy 

7.2.1.1 Disease-free survival (primary endpoint) 

7.2.1.1.1 Disease-free survival in all randomised patients 

7.2.1.1.1.1 Median follow-up 24.4 months 

At the preliminary follow-up with a median follow-up of 24.4 months, adjuvant nivolumab demonstrated a 
statistically significant improvement in DFS versus placebo, with a 31% reduction in the risk of disease 
progression or death (HR, 0.69; 96.4% CI: 0.56 to 0.86; p<0.001) (Figure 6). There was a sustained separation of 
the DFS curves, indicating a durable benefit, and a doubling of median DFS with a clinically meaningful 11.4-
month improvement versus placebo (median DFS: 22.4 months [95% CI: 16.6 to 34.0] with nivolumab and 11.0 
months [95% CI: 8.3 to 14.3]) with placebo) (Figure 6). At 6 months, the DFS rates were 72% (95% CI: 68 to 76) 
in the nivolumab arm and 63% (95% CI: 57 to 69) in the placebo arm (Kelly 2021).  

Figure 6: Disease-free survival in all randomised patients (N=794; median follow-up 24.4 months) 

 
Per investigator assessment.  
CI: confidence interval; DFS: disease-free survival; HR: hazard ratio 
Source: (Kelly 2021)  

7.2.1.1.1.2 Median follow-up 32.2 months 
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7.2.1.1.2 Disease-free survival in pre-specified subgroups 

7.2.1.1.2.1 Median follow-up 24.4 months 

At the preliminary follow-up with a median follow-up of 24.4 months, analysis of DFS by pre-specified baseline 
demographic and disease characteristics consistently favoured nivolumab over placebo across pre-specified 
subgroups based on demographics and baseline disease characteristics, including CheckMate 577 stratification 
factors (histology, pathologic lymph node status, and tumour cell PD-L1 expression) (Figure 8) (Kelly 2021).  
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Figure 8: Disease-free survival (subgroup analysis) in all randomised patients (N=794; median follow-up 24.4 months) 

 
Abbreviations: CI: confidence interval; EC: esophageal cancer; ECOG: Eastern Cooperative Group; GEJC: gastroesophageal junction cancer; 
PD-L1: programmed death ligand 1; PS: performance status; ypTNM: post-neoadjuvant tumor, node, metastasis.  

Source: (Kelly 2021) 

The separation of the DFS curves was sustained in a pre-specified exploratory subgroup analysis by histology, 
with numerically longer DFS observed for both squamous and adenocarcinoma histologies with nivolumab 
versus placebo (Figure 9) (Kelly 2021). 
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Figure 9: Pre-specified exploratory subgroup analysis: disease-free survival (stratified by histology) in all randomised 
patients (N=794; median follow-up 24.4 months) 

 

Abbreviations: AC: adenocarcinoma; CI: confidence interval; NE: not estimable; SCC: squamous cell carcinoma 
Source: (Kelly 2021) 

7.2.1.1.2.2 Median follow-up 32.2 months 
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7.2.1.3 Distant metastasis-free survival (DMFS) (median follow-up 24.4 months) 

 There was a 26% reduction in the risk of distant metastasis or death with nivolumab 
versus placebo (HR, 0.74 [95% CI: 0.60 to 0.92]). Median DMFS was 28.3 months (95% CI: 21.3 to not estimable) 
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with nivolumab and 17.6 months (95% CI: 12.5 to 25.4) with placebo. At 6 months, DMFS rates were 78% (95% 
CI, 74 to 81.5) in the nivolumab arm and 71% (95% CI, 65 to 76) in the placebo arm (Figure 11) (Kelly 2021).  

 
  

Figure 11: Distant metastasis-free survival in all randomised patients (N=794; median follow-up 24.4 months) 

 
Per investigator assessment.  
Abbreviations: CI: confidence interval; NE: not estimable 
Source: (Kelly 2021) 

7.2.1.4 Patient-reported outcomes (median follow-up 24.4 months) 

The patient-reported outcomes population in CheckMate 577 included randomly assigned patients who had an 
assessment at screening/baseline and at least one follow-up assessment. EuroQoL five-dimension three-level 
questionnaire (EQ-5D-3L) visual analogue scale (VAS) and utility index (UI) and Functional Assessment of Cancer 
Therapy – Esophageal (FACT-E) were administered at baseline and then every four weeks during the 12-month 
treatment period.  

Completion rates in patients expected to have an assessment (i.e., alive and had not dropped out of study) were 
high: 95% or more at baseline and approximately 90% during the 12-month treatment period (Kelly 2021, van 
Cutsem 2021). The data was captured during the July 2020 data base lock, with the median follow-up of 24.4 
months. 

Overall, nivolumab demonstrated trends of improvement, or maintenance from baseline in HRQoL, similar to 
those observed with placebo (Kelly 2021). Nivolumab had limited additional impact on patients being bothered 
by side effects versus placebo (Kelly 2021). Impact on HRQoL is an important consideration when introducing an 
active treatment; findings from CheckMate 577 support the use of adjuvant nivolumab. 

7.2.1.4.1 EuroQoL five-dimension three-level questionnaire (EQ-5D-3L) (median follow-up 24.4 
months) 

Least squares means of EQ-5D-3L VAS and UI scores showed similar trends for improvement from baseline at 
most time points through to week 53 for both nivolumab and placebo (Figure 12; Figure 13). A clinically 
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meaningful improvement in EQ-5D-3L VAS from baseline was observed at several time points in both the 
nivolumab and placebo arms, with no clinically meaningful differences between treatment arms (Kelly 2021).  

There was no difference between treatment arms in mean change from baseline (on treatment) across both 
measures (treatment arm difference [least squares means]: VAS, -0.2 [95% CI: -2.8 to 2.5]; p=0.893; UI -0.008 
[95% CI: -0.030 to 0.015]; p=0.501). All subgroups performed similarly to the overall population (van Cutsem 
2021). 

There were no statistically significant differences in time to first deterioration in VAS or UI and again all 
subgroups performed similarly to the overall population (van Cutsem 2021).  

Figure 12: EQ-5D-3L VAS in the patient-reported outcomes population (median follow-up 24.4 months) 

 

Change from baseline of 7 for the visual analogue scale was considered clinically meaningful (as indicated by dashed line) (Pickard 2007) 
Abbreviations: CI: confidence interval; EQ-5D-3L: EuroQoL five-dimension three-level questionnaire; LSM: least squares mean. 
Source: (Kelly 2021) 
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Figure 13: EQ-5D-3L UI in the patient-reported outcomes population (median follow-up 24.4 months) 

  
Change from baseline of 0.08 for the utility index was considered clinically meaningful (as indicated by dashed line) (Pickard 2007) 
Abbreviations: CI: confidence interval; EQ-5D-3L: EuroQoL five-dimension three-level questionnaire; LSM: least squares mean. 
Source: (Kelly 2021) 

7.2.1.4.2 Functional Assessment of Cancer Therapy – Esophageal (FACT-E) (median follow-up 24.4 
months) 

Least squares means of FACT-E total scores showed similar trends for improvement from baseline at most time 
points through to week 53 for both nivolumab and placebo (Figure 14) (Kelly 2021).  

Figure 14: FACT-E in the patient-reported outcomes population (median follow-up 24.4 months) 
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Dashed lines indicate a clinically meaningful change of 9.5 points, and dotted lines indicate a sensitivity score change of 13.1 points 
(Darling 2006, Ringash 2007). Error bars indicate 95% CI. 

Abbreviations: CI: confidence interval; FACT-E: functional assessment of cancer therapy – esophageal; LSM: least squares mean. 
Source: (Kelly 2021)  

No clinically meaningful differences were observed between treatment arms in FACT-E scales (mean change 
from baseline on treatment; least squares means). The majority of scales within FACT-E showed no statistically 
significant differences compared with placebo, except for the esophageal cancer subscale, which did favour 
placebo. However, despite being statistically significant, this was not a clinically meaningful difference as 
assessed by the minimally important difference (Table 10). All subgroups performed similarly to the overall 
population (van Cutsem 2021). 

There were no statistically significant differences in time to first deterioration in FACT-E scales and again all 
subgroups performed similarly to the overall population (van Cutsem 2021). 
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8. Health economic analysis 

8.1 Model 

The primary objective of this health economic analysis was to evaluate the cost-effectiveness of nivolumab in 
monotherapy compared to W&W for the adjuvant treatment of adult patients with EC or GEJC who had residual 
pathologic disease following prior pre-operative chemoradiotherapy and complete resection, as evaluated in 
the CheckMate 577 trial. 

8.1.1 Model structure 

A three-health state Markov model with a lifetime time horizon and one-month cycle length will be employed 
to investigate the cost-effectiveness of nivolumab compared to W&W. The three health states in the model 
include: pre-recurrence, post-recurrence and death as shown in Figure 15 

Figure 15: Model schematic 

 

All patients are assumed to begin in the pre-recurrence health state where they can either remain, transition to 
death, or transition to the post-recurrence health state. Patients in the post-recurrence health state can remain 
or transition to death. Thus, the model requires informing three key transition probabilities: transition from pre-
recurrence to death, transition from pre-recurrence to post-recurrence, and transition from post-recurrence to 
death. 

The model was developed in Microsoft Excel® and programmed using standard Excel functions wherever 
possible. 

In the model, W&W is named surveillance and the terms W&W and surveillance are both used in this dossier to 
denote the comparator arm. 

8.1.1.1 Statistical analyses – transition from pre-recurrence to post-recurrence 

The primary statistical analyses required for the model were specific to the parametric curve fitting and 
extrapolation of DFS which informed the transition from pre-recurrence to post-recurrence. For DFS, both 
independent standard and flexible (spline and fractional polynomial) models were considered. The process for 
fitting parametric survival curves to patient-level data was based on guidance from the National Institute for 
Health and Care Excellence (NICE) (Latimer 2011). 

The risk of disease recurrence is known to be greatest during the first three years following resection. As time 
goes by, disease recurrence among patients becomes increasingly unlikely. To reflect this, the model allows for 
the risk of recurrence to decrease to 0% to reflect patients no longer experiencing recurrence and achieving 
cure. In the base case, this time point is assumed to be 3 years, the time at which a patient without any 
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recurrence is considered “cured” within clinical practice, and no follow-up is routinely performed. The Danish 
clinical expert in the Medicines Council’s dialog meeting confirmed that the risk of recurrence in patients who 
are disease free after 2-3 year is very small (Danish clinical expert 2021) . The extrapolation of DFS is utilized to 
estimate the transition up to this time point. Beyond this, the model assumes patients do not progresses to the 
post-recurrence health state and remain in the pre-recurrence health state until death due to any cause. More 
details are presented in section 8.3.1.3. 

8.1.1.2 Statistical analyses – transition from post-recurrence to death 

Modelling of post-recurrence survival relied upon the simplifying assumption that the survival for both 
treatment arms would be the same once the patient has transitioned to the post-recurrence state, i.e. assuming 
zero treatment effect after recurrence. This assumption was necessary in the absence of sufficiently long follow-
up data from CheckMate 577. The validity of this modelling approach was verified by clinical experts. They 
agreed that this approach was sensible in the absence of long-term data and confirmed that the treatment 
received following a recurrence would be highly similar for both treatment arms (Norwegian KOL interview 
2021a, Norwegian KOL interview 2021b, Swedish KOL interview 2021a, Swedish KOL interview 2021b). 

In the base case, the transition from post-recurrence to death is based on data from a registry dataset from the 
Netherlands (IKNL) that was obtained and matched to the CheckMate 577 population. Matching was performed 
in terms of tumour staging, prior therapy, resection status, and residual pathological disease. Alternative data 
sources were also available, although the choice of data had limited impact upon the model’s results given the 
assumption that post-recurrence survival would be the same for each treatment arm.  

The methods used to extrapolate post-recurrence survival is presented in greater details in section 8.3.3. 

8.1.1.3 Statistical analyses – transition from pre-recurrence to death 

Due to the limited number of events in CheckMate 577, the transition from pre-recurrence to death was 
informed by general population mortality estimated from Danish life tables and is independent of treatment. 
This assumes that the increased mortality risk associated with the underlying tumour is captured by the higher 
mortality risk in the post-recurrence state.  

8.1.2 Key assumptions 

8.1.2.1 Cycle length 

The cycle length in the model is one month. This cycle length was chosen as a balance between model precision 
around the timing of trial events and computational burden. The model incorporated a half-cycle correction, 
which accounts for the potential difference in patients within each health state at the beginning or end of each 
cycle (Naimark 2013). 

8.1.2.2 Perspective 

The base case model applies a limited societal perspective. 

8.1.2.3 Discounting  

A discount rate of 3.5% is applied for both costs and health outcomes within the base case analysis 
(Finansministeriet 2021, Medicinrådet 2021). A scenario analysis is included where no discounting is applied. 



 

Side 52/159 

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

8.1.2.4 Time horizon 

In the base case, the time horizon was set to 30-years to reflect a lifetime horizon. This is based on the median 
age of patients enrolled in CheckMate 577. Analyses assuming shorter time horizons were included as scenarios 
to test the sensitivity of the model results to the time horizon selected. 

8.1.3 Validation  

The cost-effectiveness model underwent two types of validation: 

• Technical verification, in which a senior programmer reviewed all model worksheets, formulae, and 
accompanying statistical analyses for technical integrity with each revision to the model 

• Face validation, in which the assumptions used in the analytic approach were reviewed through an 
advisory board with both clinical and health economic experts 

8.2 Relationship between the data for relative efficacy, parameters used in the model and relevance for 
Danish clinical practice  

8.2.1 Presentation of input data used in the model and how they were obtained 
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Table 16 summarises the input data used in the model. The clinical effect parameters, the subsequent treatment, 
the occurrence of adverse events and the QoL estimates are based on the CheckMate 577 trial data, whereas 
the estimated resource consumption is based on Swedish KOL input combined with Danish unit costs. The 
Swedish KOL input was used as per DMC advice as no suitable Danish clinical expert could be identified for this 
purpose. Survival extrapolation and state occupancy is described in more detail in section 8.3. Utility values for 
health states and adverse events are discussed in section 8.4. The clinical effect data are derived from the 
CheckMate 577 trial and extrapolated using the functions described in Table 16 below. 
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8.3.1.2 Proportional hazards assumption testing 

The process for fitting parametric survival curves to patient-level data was based on guidance from the National 
Institute for Health and Care Excellence (NICE) (Latimer 2011). This process first involved the assessment of the 
proportional hazards assumption through visual inspection of the hazards over time and log-cumulative hazard 
plots which are outlined in Figure 17 and Figure 18. These show that over time, the change in hazards for both 
treatment arms is not constant. Moreover, the hazard curves converge and cross each other, indicating violation 
of the proportional hazards assumption. This was confirmed through visual inspection of the Schoenfeld residual 
plots for the two treatment arms in CheckMate 577, which showed that residuals are not parallel to the 
horizontal axis over time (Figure 19). It was evident from these plots that the proportional hazards assumption 
did not hold. Therefore, independent parametric models were fit to the nivolumab and W&W arm separately. 
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8.3.1.3 Time-to-recurrence cap 

According to clinical experts across the Nordics, in patients following neoadjuvant CRT and resection, disease 
recurrence is most likely to occur within 2-3 years, this was validated by Danish clinical experts at the Medicines 
Council dialog meeting. (Danish clinical expert 2021). After this, the risk of disease recurrence is very small. In 
clinical practice, a patient is generally considered cured if no disease recurrence has occurred during the follow-
up following resection. Beyond this time point, disease recurrence is considered unlikely, and no follow-up is 
performed. In Danish clinical practice, follow-up is usually performed via phone call from a nurse for 2 years for 
EAC patients ) while ESCC patients are followed for 5 years ), 
although on average for three years (Danish clinical expert 2021, Norwegian KOL interview 2021a, Norwegian 
KOL interview 2021b, Swedish KOL interview 2021a, Swedish KOL interview 2021b). 

This assumption aligns well with the change in the mortality hazard over time observed in CheckMate 577. This 
is shown above in Figure 17, and suggests that already after 3 years the mortality hazard for patients treated 
with nivolumab or surveillance converges with background mortality.  

To reflect the negligible risk of tumour recurrence beyond 3 years, the model assumes that no transition from 
pre-recurrence to post-recurrence will occur beyond 3 years from treatment start. This assumption applies to 
both treatment arms. Beyond 3 years, mortality among patients in the pre-recurrence state is completely 
mediated through the direct transition from pre-recurrence to death. The time until the risk of disease 
recurrence is reduced to zero is varied in scenario analyses between 5 and 10 years. A scenario without any such 
cap is also included. 
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Abbreviations: AIC: Akaike information criterion; BIC:  Bayesian Information Criteria 

8.3.1.5 Choice of parametric curves 

Based on all parametric forms evaluated, a subset of parametric models for nivolumab and surveillance were 
shortlisted as the ones with the most plausible fit. These were presented to health economists and clinicians in 
an international advisory board. This subset of models represented the best fitting models in terms of AIC criteria 
within each approach evaluated in Table 21; and provided a range of long-term DFS estimates. That is, if survival 
models generated nearly identical long-term DFS estimates the model with the simplest parametric form was 
chosen. For example, in the spline normal models tested (Appendix G, Figure 34) the long-term extrapolations 
for surveillance were nearly identical across the 1-knot to 5-knot models. Therefore, only the 1-knot and 2-knot 
models were presented to health economists and clinicians as the 1-knot model provided the best statistical fit 
in terms of AIC criteria and the 2-knot model provided an alternative fit which was similar to the 3-knot, 4-knot, 
and 5-knot models. 

 
 
 

 As per CM577 protocol 
subjects was evaluated for disease recurrence every 12 weeks from the date of first treatment, this causes an 
artificial drop in the DFS curve particularly at 3 and 6 months and affects the hazard. The piecewise approaches 
generally provided a better fit with Kaplan-Meier (KM) data from CheckMate 577, particularly when study data 
was used until 6 months. For both treatment arms, the Gompertz Piecewise 6-months curve yielded the best fit 
(see Table 21), and aligned very well with the survival predicted by the Spline odds models. For this reason, 
Piecewise 6-month Gompertz were chosen for the base case instead. Figure 20 shows the DFS extrapolated using 
the Gompertz piecewise model (6 months) for both treatment arms, compared to the Kaplan-Meier data from 
CheckMate 577. The impact of instead using the Spline odds functions were included in scenario analyses. 

The survival extrapolations used in the base case showed very good fit with the survival data from CheckMate 
577. Figure 20 shows the survival extrapolations for the DFS curve for each treatment arm compared to the KM 
data from CheckMate 577. 
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The models tested for nivolumab were validated against a publication which estimated the recurrence-free 
survival associated with neoadjuvant chemoradiation as this provided the most similar population to CheckMate 
577 in the published literature (Alnaji 2016) . 

Table 22 and Table 23 present the extrapolations used in the base case and scenario analyses and compares 
these to the available data sources. These tables account for background mortality which is further described in 
Section 9.3.4. Furthermore, these tables also incorporate the base case assumption that the risk of recurrence 
decreases to 0% after 3-years, further described in Section 8.3.1.3. 
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8.3.1.7 Summary of disease-free survival extrapolation: 

For the base case analysis, DFS extrapolations were based upon Piecewise 6-month Gompertz for both the 
nivolumab and surveillance arm. This was justified since 1) these curves showed the best statistical fit (see Table 
21) to study data from CheckMate 577, and 2) the predicted survival aligned well with the 5-year DFS estimated 
by the advisory board (section 8.3.1.5). Survival extrapolations based upon Spline odds models (2 knots for 
nivolumab and 1 knot for surveillance) were included as scenario analysis. A scenario using generalized F 
distribution for both treatment arms was also included. 

Transitions from disease-free to post-recurrence was capped at 3 years in the base case, to reflect the clinical 
assumption that a tumour recurrence beyond this point is unlikely (see section 8.3.1.3). Alternative caps of the 
time beyond which tumour recurrence is no longer possible were included as scenario analyses. 

8.3.2 Time to treatment discontinuation 

In the base case, the duration of treatment was based upon to time-treatment discontinuation (TTD) in the 
CheckMate 577 trial. This was deemed to reflect treatment costs in clinical practice more accurately than if 
duration of treatment would have been based upon disease-free survival. In the model, the proportion of 
patients in DFS is adjusted for the proportion of patients on treatment as outlined in Figure 22. The alternative 
approach of basing the duration of treatment upon the modelled DFS was explored as a scenario. 
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A treatment cap at maximum 12 months treatment with nivolumab was applied,  
 The relevance of this treatment cap was 

also verified with Nordic clinical experts, who strongly suggested that nivolumab treatment (if approved on the 
Danish market) would adhere to the maximum recommended treatment duration of 12 months (Norwegian KOL 
interview 2021a, Norwegian KOL interview 2021b, Swedish KOL interview 2021a, Swedish KOL interview 2021b). 

The drug acquisition and administration costs for nivolumab are assumed to apply during the entire treatment 
duration. These costs per model cycle are outlined in Section 8.5.2. 

8.3.3 Post-recurrence survival 

The post-recurrence survival could not be estimated from CheckMate 577 due to the limited follow-up time in 
the study. Instead, clinical feedback and alternative data sources were used to generate survival extrapolations 
for patients in the post-recurrence state. Feedback from clinical experts suggests that it is reasonable to assume 
that the mortality rate for patients in the post-recurrence state is predominantly dependent on the sheer 
existence of metastasized disease and that impact of any relevant events prior to recurrence (e.g., treatment) 
or the time spent in the post-recurrence state would be small in comparison. For this reason, the post-recurrence 
survival was assumed to be identical for both treatment arms. The validity of this assumption within a Danish 
clinical context was validated with clinical experts (Norwegian KOL interview 2021a, Norwegian KOL interview 
2021b, Swedish KOL interview 2021a, Swedish KOL interview 2021b). 
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8.3.4 Background mortality 

Three different modelling approaches were available for estimating the probability of transitioning directly from 
DFS to death.  

As a first option, the unadjusted general population mortality could be applied based on the general Danish 
population. However, it is plausible that the survival for the relevant patient population could be lower than that 
of the general population, even without disease recurrence.  

A second option could be to adjust the general Danish population mortality by the observed mortality hazard 
observed among disease-free patients in CheckMate 577. This approach would mean a consistently higher 
mortality hazard among the treated patients than for their peers who never experienced esophageal or gastro-
esophageal junction cancer in the first place. However, it may lead to overly pessimistic survival estimations, 
since CheckMate 577 data was only available for the first years following treatment, and there is reason to 
believe that the increased mortality risk of these patients compared to the general population would decrease 
over time (see Figure 17 above). To estimate the hazard ratio used for this adjustment, the mortality risk in 
CheckMate 577 was compared against general population life tables for Denmark. The general population life 
tables were adjusted for age (starting age 64.5) and were weighted by the percentage male (82%) and female 
(18%) as outlined in Table 17. Following this, patient-level data from CheckMate 577 was generated based on 
Danish lifetables for patients aged 64.5 years using the Guyot method. The patient level data from CheckMate 
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577 and lifetables were stacked and run through a Cox model to estimate a HR with a corresponding 95% 
confidence interval. The resulting HR ) was applied to the general population 
mortality data by year to reflect the increased mortality seen in CheckMate 577. 

 
 
 
 
 
 
 

 

 
 
 

 

The third option was to adjust the general population hazard by the observed mortality hazard observed among 
disease-free patients in CheckMate 577, but only for the first three years, i.e., the time for which CheckMate 
577 data was available. Beyond this, mortality hazards would be based upon the general population mortality. 

Following discussions with Nordic clinical experts, the third approach (elevated mortality for 3 years followed by 
general population mortality) was deemed the most appropriate for the base case analysis, since it was hard to 
estimate how the relative mortality among DFS patients would develop beyond the trial’s follow-up (Norwegian 
KOL interview 2021a, Norwegian KOL interview 2021b, Swedish KOL interview 2021a, Swedish KOL interview 
2021b). The other two alternative approaches were explored in scenario analyses. 

This HR was applied for the first 3 years as it is from this point that the rate of death is low in CheckMate 577 
and a plateau is observed. Following clinical validation in the dialogue meeting, it is assumed in the base case 
that post 3-years patients that have not experienced recurrence have a very low risk of recurrence and hence a 
mortality equivalent to the general population.  

A scenario of where the mortality is continuously uplifted to the CheckMate 577 level is presented in Section 
8.7.3. CheckMate 577 was only available for the first few years, however as discussed, there is reason to believe 
that the increased mortality risk of these patients compared to the general population would decrease over time 
and, hence, this might be an overly pessimistic scenario. 

Age- and sex-adjusted life tables for Denmark were obtained from Statistics Denmark (Statistik 2021). The 
mortality hazard was calculated based on the proportion of male and female patients assumed for this analysis 
(see section 8.2.2.1.3). The average mortality rates for years 2016 to 2020 were assumed for this analysis, these 
rates are included in the economic model. In the absence of survival data beyond 100 years of age, a simplifying 
assumption was made that the sex-adjusted mortality hazard would increase by 2 percentage points per years 
between years 101 and 110. At age 110, the mortality risk was set to 100%. 

8.3.4.1 Proportional hazards testing 

Proportional hazards are also presented for the pre-recurrence survival versus the general mortality of 
Denmark ( ), as well as the Schoenfeld residual plots ( ). 
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8.4 Documentation of health-related quality of life (HRQoL) 

8.4.1 Overview of health state utility values (HSUV) 

8.4.1.1 Health state utility values collected in CheckMate 577 study 

The CheckMate 577 study collected patient reported outcomes using the EQ-5D-3L (EuroQol Group 1990). 
Analyses were conducted based on a pre-specified patient reported outcomes statistical analysis plan using the 
trial data based on all randomized subjects providing EQ-5D-3L data. The primary purpose of the analysis was to 
identify mean EQ-5D values for the economic model in terms of utility values assigned to the pre-recurrence and 
post-recurrence health states. The utility analysis used the EQ-5D-3L index score, utilizing all scheduled data 
collected (including baseline, follow-up, and survival follow-up). 

To estimate mean values of EQ-5D-3L for each health state required, a mixed model approach was used to 
account for repeated EQ-5D-3L measurements per subject within a health state.  

The variable(s) defining health states and their interaction, if any, were included in the model as fixed effects. 
Random intercept was used to account for repeated measurements within each subject. Akaike Information 
Criterion (AIC) and Bayesian Information Criterion (BIC) based on maximum likelihood approach were used to 
examine the significance of treatment, where lower AIC and BIC values indicate better fit. The -2*log-Likelihood 
statistics were also presented from which chi-square statistics can be derived to evaluate statistical significance 
of added variables between nested models. The number of patients, the number of EQ-5D-3L assessments, least 
squares means (LSM), standard errors, and 95% confidence intervals (CIs) for the value of EQ-5D-3L index were 
presented. 

There were 784 subjects in the 577 study with at least one observed utility index (UI) value available.  
 

 When comparing dates of patient reported outcome (PRO) assessments to dates 
of recurrence provided by the investigator, PRO assessments prior to the date of recurrence were considered to 
be prior to recurrence; PRO assessments on the same date or afterwards were considered to be post-recurrence. 

No imputation was used to handle missing data for the EQ-5D-3L.  
 

 The estimation of mean utility per health state was conducted using a repeated-measures 
mixed model, accounting for multiple utility values per subject. 

8.4.1.2 EQ-5D-5L health state utility values 

The five-level version of the EQ-5D (EQ-5D-5L) is the recommended version to be used for estimation of QALYs 
in the latest Danish guidelines for the economic evaluation of new treatments (Medicinrådet 2021). In the 
absence of EQ-5D-5L data in CheckMate 577 a parametric predictive model was used for mapping the EQ-5D-3L 
values into EQ-5D-5L (van Hout 2021a). For each EQ-5D-3L assessment, the health state (e.g., 11111 or 33333) 
was converted into index values by using the value sets mapped from the EQ-5D-5L Danish value set (Jensen 
2021a). The index value obtained for each individual assessment was then used in the modelling to estimate the 
mean utility values within each health state. 

Two alternative approaches to utility values were also considered and derived for the model. Firstly, an approach 
using treatment-specific utility values was explored. However, when controlling for progression status, there 
were no statistically significant differences in HRQoL between the treatment arms. For this reason, only the 
overall values were used in this analysis (i.e. progression-based utilities without any treatment-specific 
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differences). Secondly, time-to-death (TTD) utility values were also explored. However, progression-based utility 
values were used for this analysis since they align with the health-state based model structure (see section 8.1.1). 

More information about the HRQoL utility values and mapping used for this analysis is presented in Appendix I.  

8.4.2 Health state utility values used in the health economic model 

The model utilizes the progression-based health state utilities (i.e., pre-recurrence and post-recurrence) 
collected in the CheckMate 577 trial, mapped to the Danish value set (see section 8.4.1.2). The progression-
based utility values used in the cost-effectiveness model are presented in Table 26. 

Furthermore, patients who experienced an adverse event (AE) were also assumed to experience decrements to 
their health-related quality of life (HRQoL). Adverse event-related disutility values were obtained from published 
literature. Where an explicit duration of the event was not explicit within the literature, the utility decrement 
was applied throughout the entire model cycle. These AE-related utility decrements are presented in Table 26. 

For AE, the reported utilities by the utilities reported by Nafees et al 2008 (Nafees 2008) was used. Nafees et al 
2008 (Nafees 2008) have been used in over 30 different economic evaluations by bodies such as the National 
Institute for Health & Clinical Excellence (NICE), and the Scottish Medicines Consortium (SMC). Hence they were 
chosen for the base case.  

While a later Nafees et al 2017 (Nafees 2017) study has also been published collecting EQ-5D, comparing the 
utilities in the two different studies shows that the values from the later study were lower than those reported 
in Nafees et al 2008 (Nafees 2008). It should be noted that Nafees et al 2008 (Nafees 2008) used the standard 
gamble valuation method, whereas the Nafees et al 2017 (Nafees 2017) study used Time Trade Off (TTO). 
Evidence suggests that these two methods do not produce the same estimates and differences may be greater 
for more severe states, whereby TTO produces lower utilities. In addition utilities in the later publication are 
based on a first-line setting rather than the second-line treatment setting which had been the focus of the Nafees 
et al 2008 (Nafees 2008) study. 

Using the disutilities from the later study for fatigue, diarrhoea, pruritus, and rash have limited impact on the 
ICER, the model can easily be updated by changing the values on the utilities tab in the cost effectiveness model.  
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The distribution between different chemotherapy regimens and the duration of systemic treatment was 
obtained from the CheckMate 577 trial. Systemic chemotherapy was the most frequent form of subsequent 
therapy received by patients on recurrence in both the nivolumab and W&W arms.  

The duration for each subsequent therapy was obtained from the Danish treatment guidelines for the indication. 
The distribution between different chemotherapy regimens used in the model is shown in Table 30. In the 
CheckMate 577 trial, there were minor differences in the types of treatments received in the two study arms. 
However, in the economic model the distribution is identical for both treatment arms to make the two arms 
more comparable. 
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(103296DKK). available from: https://krl.dk/#/sirka 
Calculated: salary/hours per month and multiplied by two 
according to Medicine council 2020. 

Renal function test 
2.00 261  

Rigshospitalets Labportal (2021). Test code for renal tests 
included (codes): NPU01459, NPU01472, NPU03429, 
NPU03230, NPU01536, NPU23745, NPU02192, NPU04998, 
NPU19673 https://labportal.rh.dk/Labportal.asp 

Hepatic function test 
2.00 213  

Rigshospitalets Labportal (2021). Test code for renal tests 
included (codes): NPU01459, NPU01472, NPU03429, 
NPU03230, NPU01536, NPU23745, NPU02192, NPU04998, 
NPU19673 https://labportal.rh.dk/Labportal.asp 

CT scan 
0.125 2007  

Sundhedsdatastyrelsen (2021). Interactive DRG: 30PR06  
CT-scanning, kompliceret (UXCD10) CT-skanning af øvre 
abdomen (DK229) Sygdom i øsofagus UNS. Available at: 
http://interaktivdrg.sundhedsdata.dk/ 

8.5.6 Adverse events and adverse-event costs 

Any adverse events associated with adjuvant EC and GEJC treatment occurring for ≥5% of patients in CheckMate 
577 were included in the cost-effectiveness model. Out of these, only resource usage for events of grade 3 – 4 
were included in the model, as any costs arising from lower grade events were assumed to be minor. Swedish 
experts were contacted to validate how each adverse event of grade 3 – 4 would be treated within a Swedish 
clinical context. It was assumed that this is applicable to a Danish setting. Table 34 outlines the unit costs 
associated with the treatment of adverse events included in the base case model (included adverse events are 
outlined in Table 20 above). The unit costs were sourced from Kommunernes og Regionernes Løndatakontor 
(Kommunernes og Regionernes Løndatakontor 2021) and the interactive DRG grouper by 
Sundhedsdatastyrelsen (Sundhedsdatastyrelsen 2021).  

For a scenario analysis, DRG rates (Sundhedsdatastyrelsen 2021) have been applied for all adverse events 
treatment and monitoring, which would consider a more comprehensive treatment and add an assumption of 
additional cost to the Swedish clinical expert feedback. These rates are presented in Table 35.   
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8.7.2 Probabilistic sensitivity analyses 

Probabilistic sensitivity analysis was performed to assess the sensitivity of the results in regards to parametric 
uncertainty. Monte-Carlo simulation with 1000 iterations was used for the PSA. New parameter values were 
sampled from the posterior distributions for efficacy (multivariate normal), safety (beta), utility (beta), and costs 
(gamma) for each iteration of the model. For the sake of brevity, the parametric input values are not shown 
here, but can be found in the ‘Model parameters’ sheet of the health economic model.  

The results of the PSA are presented in Table 43. The results from the PSA are closely aligned to the deterministic 
results (section 8.6.1); the ICER for the PSA is , compared to  for the deterministic 
results. 

The result of the cost-effectiveness analyses is presented in a cost-effectiveness plane in . The cost-
effectiveness acceptability curve (CEAC) is shown in . 
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8.7.3 Scenario analyses 

The results from the scenario analyses is presented in Table 44. These analyses were undertaken to investigate the 
effect of certain model inputs on costs and outcomes. The main outcome was the ICER, traditionally the main indicator 
of the cost-effectiveness of a treatment. 

Reducing the time horizon of the analysis has a significant impact upon the cost-effectiveness of adjuvant nivolumab 
treatment, as is expected for an intervention which decreases the risk of disease recurrence. This analysis also shows 
that the time horizon and choice of curve for DFS extrapolations are important drivers of the model. By contrast, 
alternative data sources for the post-recurrence survival have a much more limited impact on the results.  
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10. Discussion on the submitted documentation  
The reported results of adjuvant nivolumab in adults with resected EC or GEJC who have residual pathologic disease 
following prior neoadjuvant CRT are considered to be relevant. Despite resection and pre-operative CRT options 
available to patients with stage II or III EC or GEJC, many patients do not obtain a pathologic complete response (pCR) 
and are at high risk of recurrence and mortality despite intensive treatment strategies. Currently there is no active 
treatment but only watch and wait for patients with residual disease following prior CRT and complete resection.  

This analysis shows that adjuvant nivolumab is an effective treatment option for patients with residual disease following 
prior CRT and complete resection. Compared to observation/ watch and wait, adjuvant nivolumab is expected to yield 
an additional  per patient. The expected cost for this is  per patient. The resulting ICER gained is 

 All the analyses presented for the base case and scenarios are based upon list prices for the acquisition 
costs of nivolumab. The analyses are based on best practice methods and according to the guidance provided by the 
DMC methods guidance. The standard three-health state model structure is consistent with the approaches adopted in 
economic evaluations and technology appraisals with nivolumab. 

The findings from the cost-effectiveness analysis are supported by the results from probabilistic and one-way sensitivity 
analyses. Subsequent drug acquisition costs is the biggest driver of cost-effectiveness. The utility values applied to the 
pre-progression and post-progression health states also impact the results. Some uncertainty about the expected utility 
values for these patients persist, although feedback from clinical experts suggest that the utility values for patients with 
residual disease following prior CRT and complete resection is relatively high. In this evaluation utility values are based 
upon observed data from CheckMate 577, and identical utility values have been applied to both the treatment and 
comparator arms, subject to disease status. 

Scenario analyses show that the findings from the evaluation is most sensitive towards changes in the time horizon, 
discount rate, and the time point beyond which is assumed that no disease recurrence is possible. However, clinical 
expert feedback suggest that disease recurrence beyond three years is unlikely. Therefor it also makes sense that the 
time horizon of the analysis is important; any time horizon shorter than a full lifetime (30 years in the base case analysis) 
essentially cuts short the expected survival benefits for otherwise healthy patients. 
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The searches for conference proceedings were independent of that conducted for peer-reviewed publications. 
Conference proceedings that were indexed in Embase were searched electronically, using the same search strategy as 
for the peer-reviewed publications. Conferences that were not indexed in Embase were “hand-searched” using EC and 
GEJC search terms in whichever format was provided by the conference (e.g. PDF booklet, online search portal).  

The search strategies used are detailed below in the tables below.
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Systematic selection of studies  

Abstract/title review of all references were performed in double and independently by two reviewers. Any discrepancies 
were resolved by a third reviewer. The same process was applied for articles that were selected for full-text review. 
During both title/abstract and full-text screening phase, articles that were excluded were documented with reasons for 
their exclusion according to the pre-defined criteria. The result of the selection phase was a final list of articles that were 
included for data extraction and reporting. 

Searches of conference proceedings were performed by a single reviewer and checked by a second reviewer. 
Conference abstracts which met the eligibility criteria were collated in a Microsoft Excel database and matched up to 
included peer-reviewed publications where relevant to determine if any additional information was provided. If the 
data presented in a conference abstract was available from a peer-reviewed publication the conferences abstract was 
excluded. If duplicate data were presented in multiple conference abstracts, only the most recent abstract was included. 

The study flow diagram is provided in Figure 30. 

• DFS (or time to recurrence/relapse) 
• ORR 
• CR 
• PR 
• Safety outcomes 

Study design (S) • RCTs** 
• Non-randomized prospective interventional trials*** 
• Observational studies*** (prospective or 

retrospective) 

• Case reports 
• Systematic literature reviews and 

meta-analyses**** 
• Studies which do not have as 

primary objective to study 
treatment efficacy/safety 

Publication date • No Restriction • N/A 

Language • English • Non-English 
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Figure 30: PRISMA flow diagram for studies assessing treatments for EC and GEJC 
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A total of 10,228 publications were identified via the search engine databases (see Figure 30) during the original and 
update searches. Following the removal of duplicates (N=3,449), the title and abstracts of 6,729 were screened for 
eligibility. After excluding 6,002 publications based on title and abstract screening, 727 publications were eligible for 
full-text screening based on the pre-specified criteria. A total of 567 publications were excluded after full-text screening. 
Reason for exclusion were due to ineligibility of population (N=89), intervention/comparator (N=31), outcomes (N=71), 
study design (N=271), language (N=72), time restriction (N=3), publication type (N=9) and publication unavailable 
(N=11). In addition to the search engine databases, one abstract from ESMO 2020 was identified via a hand search and 
included in this SLR. Therefore, a total of 161 publications from database searches were considered relevant for this 
clinical SLR. On top of these 161 publications three additional publications were included as supplementary evidence. 
This resulted in a total of 164 publications relevant for data extraction. All 164 publications have been extracted, 
however for reporting purposes three publications have been excluded as they report on RCTs that assess interventions 
(i.e. statins and low molecular weight heparins) that are not considered to be relevant treatment options in EC and GEJC 
at the moment. As a result, a total of 161 publications are included in this report. Of these, 65 publications report on 
RCTs in the adjuvant, perioperative and neoadjuvant setting and 96 publications report on non-randomized studies in 
the adjuvant setting. 

Quality assessment 

According to the National Institute for Health and Care Excellence (NICE) requirements, as part of any SLR, RCTs should 
be subjected to a Quality Assessment (QA) using a recommended checklist. The QA checklist for RCTs from the Centre 
for Reviews and Dissemination (CRD) Guidance for Undertaking Reviews in Health Care (2009) was applied for QA. One 
reviewer conducted the QA of included articles; a second reviewer checked the accuracy of QA performed for all 
relevant articles. There was no QA conducted for the non-randomized prospective interventional studies or for 
conference proceedings. 

Unpublished data  

N/A 

  







   

Side 127/159 

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

 

Appendix C: Baseline characteristics of patients in studies used for the comparative 
analysis of efficacy and safety 
N/A 
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Appendix E: Safety data for intervention and comparator(s) 
The safety data for the intervention and the comparators are described in Appendix D. 
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Appendix F: Comparative analysis of efficacy and safety 
N/A 
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Gamma 𝑓𝑓(𝑡𝑡) =  
1

�𝑏𝑏𝑎𝑎 Γ(𝑎𝑎)�
𝑡𝑡(𝑎𝑎−1)𝑒𝑒−�

𝑡𝑡
𝑏𝑏� Hazard function can increase or 

decrease monotonically over time; 
proportional hazards 

Generalized gamma 𝑓𝑓(𝑥𝑥) = |𝑄𝑄|(𝑄𝑄−2)𝑄𝑄−2
1

σxГ(Q−2) exp�Q−2(Qw

− eQw)� 

𝑥𝑥 = exp(μ + σw) 

Flexible 3-parameter model and can 
be generalized to the Weibull, 
exponential, and log-normal 
distributions 

Flexible parametric models (splines) 

Hazards spline ln𝑂𝑂 (𝑥𝑥) = 𝑠𝑠(𝑥𝑥, 𝛾𝛾) +  𝛽𝛽 
𝑆𝑆(𝑥𝑥, 𝛾𝛾) = 𝛾𝛾0 + 𝛾𝛾1𝑥𝑥 +  𝛾𝛾2𝑉𝑉1(𝑥𝑥) + ⋯𝛾𝛾𝑚𝑚+1𝑉𝑉𝑚𝑚(𝑥𝑥)  
𝑉𝑉(𝑥𝑥) = (𝑥𝑥 − 𝑘𝑘𝑗𝑗)+3 −  𝜆𝜆𝑗𝑗(𝑥𝑥 − 𝑘𝑘𝑚𝑚𝑚𝑚𝑚𝑚)+3

− �1 − 𝜆𝜆𝑗𝑗�(𝑥𝑥 − 𝑘𝑘𝑚𝑚𝑚𝑚𝑚𝑚)+3  

𝜆𝜆𝑗𝑗 =
𝑘𝑘𝑚𝑚𝑚𝑚𝑚𝑚 − 𝑘𝑘𝑗𝑗
𝑘𝑘𝑚𝑚𝑚𝑚𝑚𝑚 − 𝑘𝑘𝑚𝑚𝑚𝑚𝑚𝑚

 

(𝑥𝑥 − 𝑎𝑎)+ = max(0, 𝑥𝑥 − 𝑎𝑎) 

Up to 5-knot models were fitted to the 
trial data where the knots were evenly 
distributed over the time horizon of 
the study follow-up, based on the 
default settings of the flexsurv 
package 

Odds spline ln𝐻𝐻(𝑥𝑥) = 𝑠𝑠(𝑥𝑥, 𝛾𝛾) +  𝛽𝛽 
𝑆𝑆(𝑥𝑥, 𝛾𝛾) = 𝛾𝛾0 + 𝛾𝛾1𝑥𝑥 +  𝛾𝛾2𝑉𝑉1(𝑥𝑥) + ⋯𝛾𝛾𝑚𝑚+1𝑉𝑉𝑚𝑚(𝑥𝑥)  
𝑉𝑉(𝑥𝑥) = (𝑥𝑥 − 𝑘𝑘𝑗𝑗)+3 −  𝜆𝜆𝑗𝑗(𝑥𝑥 − 𝑘𝑘𝑚𝑚𝑚𝑚𝑚𝑚)+3

− �1 − 𝜆𝜆𝑗𝑗�(𝑥𝑥 − 𝑘𝑘𝑚𝑚𝑚𝑚𝑚𝑚)+3  

𝜆𝜆𝑗𝑗 =
𝑘𝑘𝑚𝑚𝑚𝑚𝑚𝑚 − 𝑘𝑘𝑗𝑗
𝑘𝑘𝑚𝑚𝑚𝑚𝑚𝑚 − 𝑘𝑘𝑚𝑚𝑚𝑚𝑚𝑚

 

(𝑥𝑥 − 𝑎𝑎)+ = max(0, 𝑥𝑥 − 𝑎𝑎) 

Spline with probit link function −Φ−1[𝑆𝑆(𝑥𝑥)] = 𝑠𝑠(𝑥𝑥, 𝛾𝛾) +  𝛽𝛽 
𝑆𝑆(𝑥𝑥, 𝛾𝛾) = 𝛾𝛾0 + 𝛾𝛾1𝑥𝑥 +  𝛾𝛾2𝑉𝑉1(𝑥𝑥) + ⋯𝛾𝛾𝑚𝑚+1𝑉𝑉𝑚𝑚(𝑥𝑥)  
𝑉𝑉(𝑥𝑥) = (𝑥𝑥 − 𝑘𝑘𝑗𝑗)+3 −  𝜆𝜆𝑗𝑗(𝑥𝑥 − 𝑘𝑘𝑚𝑚𝑚𝑚𝑚𝑚)+3

− �1 − 𝜆𝜆𝑗𝑗�(𝑥𝑥 − 𝑘𝑘𝑚𝑚𝑚𝑚𝑚𝑚)+3  

𝜆𝜆𝑗𝑗 =
𝑘𝑘𝑚𝑚𝑚𝑚𝑚𝑚 − 𝑘𝑘𝑗𝑗
𝑘𝑘𝑚𝑚𝑚𝑚𝑚𝑚 − 𝑘𝑘𝑚𝑚𝑚𝑚𝑚𝑚

 

(𝑥𝑥 − 𝑎𝑎)+ = max(0, 𝑥𝑥 − 𝑎𝑎) 

Fractional polynomial models 

Fractional polynomials ln ℎ(𝑥𝑥) = 𝜇𝜇0 + 𝑡𝑡𝑝𝑝1𝜇𝜇1 + 𝑡𝑡𝑝𝑝2𝜇𝜇2 Fractional polynomial models tested 
included all combinations of p1={0, 1} 
and p2={-1, -0.5, 0, 0.5, 1}.  
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The initial database searches were conducted on the 26th of September 2019, with an update conducted on 30th 
of November 2020 (Figure 38). A total of 1,698 publications were identified. Following the removal of duplicates 
(N=229), the title and abstracts of 1,469 were screened for eligibility. After excluding 1,238 publications based 
on title and abstract screening, 231 were eligible for full-text screening based on the pre-specified criteria. A total 
of 119 were excluded after full-text screening. Reason for exclusion were due to ineligibility of population (N=28), 
outcomes (N=61), study design (N=10), language (N=16) and time restriction (N=4). This results in a total of 112 
publications relevant for inclusion in this economic SLR. Of these 112 publications, 76 publications were not 
considered relevant for data extraction because of the following criteria: no utility values reported (N=58), the 
healthcare resource use and cost study was published prior to 2015 (N=13) or both criteria applied (N=5). 
Therefore, a total of 36 publications were finally included for data extraction. Of these publications, 17 
publications reported on a cost-effectiveness analysis (CEA) and 19 publications on HCRU and costs in the 
population of interest. 

 

• Cost-utility models 
• Cost-benefit models 
• Budget impact models 

 

Resource use and costs & utilities/HRQoL 

Economic models 
• Cost-effectiveness models 
• Cost-utility models 
• Cost-benefit models 
• Budget impact models 

Observational studies 
• Non-randomized study 
• Single arm study 
• Follow-up study 
• Disease registry 
• Patient chart analysis 
• Database analysis 

  •  

Publication date No restriction  N/A 

Language • English • Non-English 

* Publications on economic models in resectable GC were eligible for inclusion. HCRU and utility studies for GC were not eligible for 
inclusion. **Systematic literature reviews were not included for data extraction but references of the five most recent (date)/relevant 
(impact factor journal) have been screened to check for any missed references. 

Abbreviations: EC: esophageal cancer; ER: emergency room; GC, gastric cancer; GEJC: gastroesophageal junction cancer; HRQoL: health 
related quality of life; LY: life year; N/A: not applicable; QALY: quality adjusted life year; QoL: quality of life;  
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Figure 38: PRISMA diagram 

  

The SLR did not identify any original publications reporting on health state utility values. However, the included 
economic models present utility data that has been used as input to populate the economic models. Please see 
the economic SLR document attached to this submission for detailed information on studies identified which 
presented utility data. 

Quality assessment and generalisability of estimates 

According to the National Institute for Health and Care Excellence (NICE) requirements, as part of any SLR, 
economic models should be subjected to a Quality Assessment (QA) using a recommended checklist. The 
Drummond checklist was applied for QA of economic models. One reviewer conducted the QA of included 
articles; a second reviewer checked the accuracy of QA performed for all relevant articles. 

No explicit QA was conducted for HRQoL values for adverse events. These were sourced from identified literature 
including international research, hence their generalizability to a Danish setting could be questioned. However, 
considering the very minor impact that the HRQoL values for adverse events have on this analysis, the effect of 
using Danish-specific values instead would be negligible. By contrast, the HRQoL values used for disease 
progression were based upon a Danish value set, in line with DMC guidelines (see Appendix I for more details).  

Also, as the cost-effectiveness models included in this submission is including HRQoL values mapped to EQ-5D-
5L and is based upon a Danish value set, an elaborated discussion comparing the outcomes of the literature 
review and the data from the trial, is not meaningful.   
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Unpublished data  

N/A  
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Appendix J: Probabilistic sensitivity analyses 
See section 8.7.2 
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Appendix K: EQ-5D Utility Analyses: Denmark 
Please see attached the supplementary appendix document, which presents utility, specific to the Danish 
setting: 

• Appendix K - Utility Analysis v4.0 Denmark  
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Appendix L: Smoothed Hazard Curves 

Presentation of hazards over time are traditionally smoothed as they are used to illustrate trends. Three types 
of hazard plots were explored for the current analyses: those with default smoothing (described hereafter as 
default knots; 32 knots with muhaz function in R), less smoothing (described hereafter as increased knots; n/2 
knots with muhaz function in R), and unsmoothed (hazards at monthly intervals manually calculated from -log[1-
r/n] where r is the number of events in the interval and n is the number at risk at the start of the interval). 
Unsmoothed hazards and hazards (default knots) are presented in Figure 39 to Figure 42. As piecewise models 
are fit to data after the specified cut point, resulting smoothed hazards may be different than for smoothed 
hazards including all data. As such, the hazards for the three-month cut points for the piecewise models for 
nivolumab and surveillance are presented in Figure 43 and Figure 44, respectively. The hazards for the six-month 
cut points for the piecewise models are presented for nivolumab and surveillance in Figure 45 and Figure 46, 
respectively. Figure 47 to Figure 58 presents the smoothed hazard plots of the observed data from the clinical 
study with plots of the hazard function for all the parametric functions included in the same figure, per treatment 
arm. 



 

 Side 154/159 

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



 

   

 Side 155/159 

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



 

 Side 156/159 

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



 

 Side 157/159 

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



 

 Side 158/159 

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



 

 Side 159/159 

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


	Forside til bilagspakke til anbefalingen
	Bilagsoversigt

	Bilag 1 - Ansøgers notat til Rådet vedr. nivolumab som adj. behandl. til kræft i spiserør eller mavemund-X
	Bilag 2 - Amgros' forhandlingsnotat vedr. adj. nivolumab til kræft i spiserør eller mavemund-X
	Bilag 3 - Ansøgning vedr. nivolumab som adjuv. behandling-X



