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2. Abbreviations 
 

ADA Anti-tebentafusp antibodies 

AE Adverse event 

  AIC Akaike information criterion 

ALT Alanine aminotransferase 

AST Aspartate aminotransferase 

BICR Blinded Independent Central Review 

BIC Bayesian information criterion 

BoR Best overall response 

BSA Body surface area 

BSC Best supportive care 

CD3 Cluster of differentiation 3  

CE Cost-effectiveness  

CEA Cost effectiveness analysis  

CEAC Cost-effectiveness acceptability curve  

CI Confidence interval 

CM Cutaneous melanoma 

COMS Collaborative Ocular Melanoma  

Study 

CR Complete response 

CRS Cytokine release syndrome 

CTLA-4 Cytotoxic T-lymphocyte antigen-4 

CTCAE Common Terminology Criteria for 

Adverse Events  

DCR Disease Control Rate  

DMC Danish Medicines Council  

DoR Duration of Response 

DRG Diagnosis-related group 

DSU Decision Support Unit  

ECG Electrocardiogram 

ECOG Eastern Cooperative Oncology Group 

ECOG PS Eastern Cooperative Oncology Group 

Performance Score 

EORTC QLQ-

C30 

European Organization for Research and 

Treatment of Cancer quality of life 

questionnaire  

EQ-5D-5L European Quality of Life – 5 dimensions – 

5 levels 

Gα G-protein α-subunit 

GEE Generalized estimating equation 

HLA Human leukocyte antigen 

HLA-A Human leukocyte antigen class I  

HR Hazard ratio 

HRQoL Health-Related Quality of Life 

HSUV Health state utility values 

HTA Health technology assessment 

ICER Incremental cost-effectiveness ratio 

IPD Individual patient data 

IgG4 Immunoglobulin G4 

ImmTACs Immune-mobilizing monoclonal T-cell 

receptors Against Cancer  

Ipi/nivo Ipilimumab in combination with 

nivolumab 

ITT Intention to treat 

KM Kaplan-Meier 

KRIS Koordinationsrådet for ibrugtagning af 

sygehusmedicin 

LDH Lactate dehydrogenase 

LS Least Squares 

LY Life year 

MAE Mean absolute error 

MAIC Match adjusted indirect comparison 

mUM Metastatic uveal melanoma 

N/A Not available 

NHS National Health Service 

NICE National Institute for Health and Care 

Excellence 

NSCLC Non-small-cell lung carcinoma 

NI National Cancer Institute 

OR Overall response 

ORR Objective response rate 

OS Overall survival 

PD Progressed disease 

PD-1 Programmed death receptor 1  

PD-L1 Programmed death-ligand 1 

PD-L2 Programmed death-ligand 2 

PFS Progression-free survival 

PH Proportional hazard 

PICO  Population, intervention, comparator, 

outcomes 
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PP Post-progression state 

PPP Pharmacy purchase price 

PR Partial response  

PRO Patient-reported outcome 

PSA Probabilistic sensitivity analysis  

RECIST Response Evaluation Criteria in Solid 

Tumours 

RMSE Root mean squared error 

RR Relative risk 

RWE Real-world evidence 

SD Stable disease 

SE Standard error 

SEA Serious adverse event  

 SLR Systematic literature review  

 SmPC Summary of product characteristics 

 STA Single technology assessment 

 TCR T-cell receptor 

 TEAE Treatment-emergent adverse event 

 TRAE Treatment-related adverse event 

 TR-SAEs  Serious treatment related adverse event 

 TSD Technical support document 

 TTD Time to treatment discontinuation 

 UAIC Unadjusted indirect comparison 

 ULN Upper limit of normal  

 UM Uveal melanoma 

 QALY Quality-Adjusted Life Years  

 QoL Quality of Life  
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4. Summary 
Uveal melanoma (UM) is a rare and aggressive cancer, distinctive from the more common cutaneous melanoma (CM) 

due to its different metastatic patterns, molecular drivers, and tumor-immune microenvironment [3–5]. The course of 

disease and prognosis are therefore also distinctive from CM as patients with UM have a poorer clinical response to 

systemic treatment resulting in a poor prognosis [4]. Fifty percent (50%) of all UM patients will develop metastasis, 

predominantly located in the liver due to the absence of lymphatic vessels in the eye, and less frequently located in 

lungs, skin, and bones [6,7].  

Despite active treatment, the median overall survival (OS) of metastatic uveal melanoma (mUM) is expected to be 

below 12 months [8]. Within the first year of diagnosis, approximately 50% of patients die, with a relative 5-year 

survival of 15% [8–10].  There are currently no drugs approved that specifically targets mUM, leading to a lack of 

consensus on how mUM should be treated, both nationally and internationally. Clinical trials are therefore the first 

choice of treatment, whenever available. [11–15] Evidently, there is a high unmet need for an effective treatment 

developed specifically for mUM patients that can increase survival. When a clinical trial is not available, fit patients are 

offered a combination immunotherapy treatment consisting of ipilimumab and a programmed death receptor 1 (PD-

1) inhibitor/programmed death-ligand 1 (PD-L1) inhibitor as first-line treatment. Unfit patients are offered 

chemotherapy with temozolomide as first-line treatment, which is also offered as second line treatment after 

combination immunotherapy for fit patients [16,17]. In Denmark the immunotherapy combination used for mUM 

patients is ipilimumab in combination with nivolumab (ipi/nivo). This has been confirmed by both the consulting 

clinical expert and the expert committee in the Danish Medicines Council (DMC). 

Tebentafusp is part of a new class of T-cell receptor (TCR) therapeutics called immune-mobilizing monoclonal T-cell 

receptors against cancer (ImmTACs), and is indicated for the treatment of human leukocyte antigen-A*02:01 (HLA-

A*02:01) positive adult patients with unresectable or metastatic UM [1]. Approximately 47% of patients with mUM 

are HLA-A*02:01 positive. Based on evidence from a Danish registry-based study and input from a consulting clinical 

expert, 7 - 10 patients are expected to be candidates for treatment with tebentafusp every year.  

The efficacy and safety of tebentafusp has been investigated in the IMCgp100-202 study, an open-label phase III 

study, where tebentafusp was compared to investigators choice, which was either monotherapy with pembrolizumab, 

nivolumab, or dacarbazine. The primary endpoint was OS, secondary endpoints included progression-free survival 

(PFS), overall response (OR), duration of response (DoR), and disease control rate (DCR). Treatment with tebentafusp 

was associated with longer OS than investigators choice, with an OS of 21.7 months [95% CI; 18.6 – 28.6] and 16 [95% 

confidence interval (CI); 9.7 – 18.4] in the tebentafusp arm and control arm, respectively, and a hazard ratio (HR) for 

death of 0.51 [95% CI; 0.37 – 0.71] in favor of tebentafusp. The most common treatment-related adverse event (TRAE) 

of any grade in the tebentafusp arm were cytokine-related adverse events (AE), e.g., pyrexia (76%), chills (47%), and 

hypotension (38%). Cytokine release syndrome (CRS) occurred in 89% of the tebentafusp arm, with majority in the less 

severe grades: grade 1 (12%); grade 2 (76%); grade 3 (1 %); grade 4-5 (0%). Other common tebentafusp AEs included 

skin-related AEs, e.g., rash (83%), pruritus (69%), and erythema (23%). The discontinuation due to treatment-

emergent adverse events (TEAE) was lower in the tebentafusp arm (2%) compared with the control arm (5%). No 

treatment related deaths were reported in either treatment arms. [4] 

The efficacy and safety of ipi/nivo has been investigated in the GEM1402 study, a single-arm, non-randomized, open 

label phase II study that enrolled systemic treatment naive patients with mUM. The primary endpoint of GEM1402 

was OS at 12 months, and the secondary endpoints were OS at 24 months, PFS, overall response rate (ORR), DCR, 

DoR, and safety. The median OS was 12.7 (95% CI, 7.1 to 18.3 months). The most common TRAEs were skin-related 

events (61.5%), followed by fatigue (57.7%) and liver-related events due to immunotherapy (36.5%). [18] 

As no head-to-head comparison between tebentafusp and ipi/nivo exists a match adjusted indirect comparison 

(MAIC) was performed, where the data from IMCgp100-202 and GEM1402 studies was compared. The MAIC included 
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5. The patient population, the intervention, and choice of comparator(s) 

5.1 The medical condition and patient population  
Uveal melanoma (UM) is a rare, life-threatening and aggressive cancer, distinctive from the more common cutaneous 

melanoma (CM), as it has different metastatic patterns, molecular drivers, and tumor-immune microenvironment [3–

5]. The course of disease and prognosis are therefore also distinctive from CM, as patients with UM have a poorer 

clinical response to systemic treatment targeted to CM, resulting in a poor prognosis [4]. Among intraocular 

malignancies UM is the most common, accounting for approximately 85% of all cases. UM originates from 

melanocytes located in the anterior and posterior uveal tract that encompass the pigmented tissue of the choroid, 

ciliary body, and iris and is characterized by a driver mutation in the guanine nucleotide-binding protein subunit alpha 

family gene that encodes the G-protein α-subunit (Gα), leading to a constitutively active Gα pathway. [3,5,7] 90% of 

UM are confined to the choroid, whereas UM located in the ciliary body and iris appears in 6% and 4% of UM cases 

respectively. Symptoms of UM depend on the location and size of the tumor, and varies from asymptomatic to 

distorted vision, field of view defects, photopsia (flashes of light), pain, eye redness, and vision loss [3,13,19]. 

Fifty percent (50%) of all UM patients will develop metastasis. The metastases are predominantly located in the liver, 

due to hematogenous spread since the eye do not have a lymphatic system, followed by lungs, skin, and bone. 

[6,7,13] In a Danish register study, 41.5% of patients had isolated liver metastasis, 8.5% had isolated extrahepatic 

metastasis while 50% had both liver and extrahepatic metastasis, meaning 91.5% of the included patients experienced 

liver metastasis[16]. Meanwhile the Collaborative Ocular Melanoma Study (COMS) on metastatic disease status at 

death, found liver metastasis in 93% of patients[20]. Symptoms of metastatic uveal melanoma (mUM) corresponds to 

the placement of the metastasis. Common symptoms of liver metastasis (the most prevalent UM metastasis) includes 

loss of appetite, fatigue, fever, itchy skin, jaundice, bloated belly, leg swelling, pain in the upper right part of the 

abdomen, and hepatic encephalopathy [21]. Furthermore, studies show that mUM patients have a lower quality of life 

(QoL) and frequent mental health disorders, such as depression (<10% of patients) and anxiety (up to 30%) [22]. Due 

to the high risk of developing metastasis, patients with UM are initially monitored with imaging of the liver every three 

months. After a time, the frequency of the controls can be extended. [23] 

mUM is treated via enrolment in clinical studies or with off-label chemotherapy and immunotherapy, but the 

treatments has showed negligible response rates. The survival rate for patients with mUM therefore remains low. 

[8,14,15] Within the first year of diagnosis, approximately 50% of patients die, with a relative 5-year survival of 15% 

[8–10]. In a Danish register study, the median overall survival (OS) of mUM patients treated with temozolomide prior 

to the introduction of immunotherapy was 7.8 months. Median OS was 10.0 months after the introduction of 

immunotherapy, where mUM patients were treated with pembrolizumab, and ipilimumab in combination with 

nivolumab (ipi/nivo). Similarly, the OS-rate at 12 months increased from 25.0% to 41.9%, respectively. [16] 

According to the Danish Melanoma Group, approximately 75 people in Denmark develop UM every year, see Table 1 

[13]. Fifty percent (50%) of patients with UM will progress to mUM, corresponding to 37-38 patients per year. Forty 

seven (47%) of mUM patients will be human leukocyte antigen class I (HLA-A) *02:01 positive, corresponding to 17 – 

18 patients per year [24]. According to the Danish register study 126 patients with mUM were referred to systemic 

treatment during the years 2011–2018, corresponding to approximately 15-16 mUM patients per year corresponding 

to 7-8 patients with HLA-A*02:01 positive mUM per year. The consulting clinical expert associate professor Lars Ny, a 

Swedish oncologist specialized in UM from the University Hospital of Gothenburg, estimates that the Danish incidence 

rate is equal to the Swedish incidence rate, which would correspond to a Danish yearly incidence of HLA-A*02:01 

positive mUM patients of approximately 9-10 [16,25]. Due to this it is there estimated that 7-10 patients will be 

candidates for tebentafusp treatment per year, as presented in Table 2 [16]. 
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Posology The recommended induction regimen of YERVOY® is 3 mg/kg administered 

intravenously over 90 minutes every 3 weeks for a total of 4 doses [29]. 

Method of administration Intravenous infusion [29]. 

Dosing 3 mg/kg every 3 week [29]. 

Should the pharmaceutical 

be administered with other 

medicines? 

Ipilimumab can be taken in combination with nivolumab as indicated for the 

treatment of adult patients with melanoma [29]. 

Treatment duration/criteria 

for end of treatment 

Patients should receive the entire induction regimen (4 doses) as tolerated, 

regardless of the appearance of new lesions or growth of existing lesions [29]. 

Necessary monitoring, both 

during administration and 

during the treatment period 

Prior to the administration of ipilimumab [29] 

- Hepatitis: Hepatic transaminase and bilirubin must be evaluated before 

each dose of ipilimumab, as early laboratory changes may be indicative of 

emerging immune-related hepatitis. Increases in aspartate 

aminotransferase (AST) and alanine aminotransferase (ALT) or total 

bilirubin should be evaluated to exclude other causes of hepatic injury, 

including infections, tumor progression, or concomitant medication, and 

monitored until resolution. 

- Ipi/nivo: Before initiating treatment with the combination, physicians are 

advised to carefully evaluate the individual patient and tumor 

characteristics, taking into consideration the observed benefits and the 

toxicity of the combination relative to nivolumab monotherapy. 

During the treatment period - In combination with nivolumab [29] 

- Cardiac and pulmonary adverse event: Patients should be monitored for 

cardiac and pulmonary adverse reactions continuously, as well as for clinical 

signs, symptoms, and laboratory abnormalities indicative of electrolyte 

disturbances and dehydration prior to and periodically during treatment. 

- Patients should be monitored continuously (at least up to 5 months after 

the last dose) as an adverse reaction with ipi/ may occur at any time during 

or after discontinuation of therapy. 

- Immune-related colitis: Patients should be monitored for diarrhea and 

additional symptoms of colitis, such as abdominal pain and mucus or blood 

in the stool. 

- Immune-related pneumonitis: Patients should be monitored for signs and 

symptoms of pneumonitis such as radiographic changes (e.g., focal ground-

glass opacities, patchy filtrates), dyspnea, and hypoxia. 

- Immune-related hepatotoxicity: Patients should be monitored for signs and 

symptoms of hepatitis such as transaminase and total bilirubin elevations 

- Immune-related nephritis and renal dysfunction: Patients should be 

monitored for signs and symptoms of nephritis or renal dysfunction. 

- Immune-related endocrinopathy: Patients should be monitored for clinical 

signs and symptoms of endocrinopathies and for hyperglycemia and 

changes in thyroid function (at the start of treatment, periodically during 

treatment, and as indicated based on clinical evaluation).  
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- Adrenal insufficiency: Monitoring of adrenal function and hormone levels to 

ensure appropriate corticosteroid replacement is utilized. 

- Hypophysis’s: Monitoring of pituitary function and hormone levels to 

ensure appropriate hormone replacement is utilized. 

- Symptomatic diabetes: Monitoring of blood sugar to ensure appropriate 

insulin replacement is utilized. 

- Myotoxicity: If a patient develops signs and 17 symptoms of myotoxicity, 

close monitoring should be implemented, and the patient referred to a 

specialist for assessment and treatment without delay. 

- Immune-related adverse reactions: For suspected immune-related adverse 

reactions, adequate evaluation should be performed to confirm aetiology 

or exclude other causes. 

During the treatment period – Monotherapy [29] 

- Immune-related reactions: For suspected immune-related adverse 

reactions, adequate evaluation should be performed to confirm aetiology 

or exclude other causes.  

- Gastrointestinal reactions: Patients must be monitored for gastrointestinal 

signs and symptoms that may be indicative of immune-related colitis or 

gastrointestinal perforation. 

- Mild to moderate diarrhea: close monitoring is advised. 

- Severe diarrhea or colitis: Patients must be evaluated for evidence of 

gastrointestinal perforation or peritonitis. 

- Immune-related hepatotoxicity: Increases in AST and ALT or total bilirubin 

should be monitored until resolution. For patients with Grade 2 

transaminase or total bilirubin elevation, the scheduled dose of ipilimumab 

should be withheld, and liver function tests must be monitored until 

resolution. For patients with Grade 3 or 4 transaminase or total bilirubin 

elevation liver function tests must be monitored until normalization. 

- Infusion reaction: Patients with mild or moderate infusion reaction may 

receive ipilimumab or ipi/nivowith close monitoring and use of 

premedication according to local treatment guidelines for prophylaxis of 

infusion reactions. 

- Drug-drug interactions: The use of anticoagulants is known to increase the 

risk of gastrointestinal hemorrhage. Since gastrointestinal hemorrhage is an 

adverse reaction with ipilimumab, patients who require concomitant 

anticoagulant therapy should be monitored closely. 

- Motor neuropathy: Unexplained motor neuropathy, muscle weakness, or 

sensory neuropathy lasting > 4 days must be evaluated, and non-

inflammatory causes such as disease progression, infections, metabolic 

syndromes, and concomitant medication should be excluded. 

- Adrenal crisis: If there are any signs of adrenal crisis such as severe 

dehydration, hypotension, or shock, immediate administration of 

intravenous corticosteroids with mineralocorticoid activity is 
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benefits and the toxicity of the combination relative to nivolumab 

monotherapy. 

During the treatment period [30] 

- Cardiac and pulmonary adverse reactions: Patients should be monitored for 

cardiac and pulmonary adverse reactions continuously, as well as for clinical 

signs, symptoms, and laboratory abnormalities indicative of electrolyte 

disturbances and dehydration prior to and periodically during treatment. 

- Adverse reaction: Patients should be monitored continuously (at least up to 

5 months after the last dose) as an adverse reaction with nivolumab or 

nivolumab in combination with ipilimumab may occur at any time during or 

after discontinuation of therapy. 

- Pneumonitis: Patients should be monitored for signs and symptoms of 

pneumonitis such as radiographic changes (e.g., focal ground glass 

opacities, patchy filtrates), dyspnea, and hypoxia. 

- Severe diarrhea or colitis: Patients should be monitored for diarrhea and 

additional symptoms of colitis, such as abdominal pain and mucus or blood 

in stool. 

- Severe hepatitis: Patients should be monitored for signs and symptoms of 

hepatitis such as transaminase and total bilirubin elevations. 

- Severe nephritis and renal dysfunction: Patients should be monitored for 

signs and symptoms of nephritis or renal dysfunction. 

- Severe endocrinopathies: Patients should be monitored for clinical signs 

and symptoms of endocrinopathies and for hyperglycemia and changes in 

thyroid function. 

- Hypothyroidism: Monitor thyroid function to ensure appropriate hormone 

replacement is utilized. 

- Adrenal insufficiency: Monitor adrenal function and hormone levels to 

ensure appropriate corticosteroid replacement is utilized. 

- Hypophysis’s: Monitor pituitary function and hormone levels to ensure 

appropriate hormone replacement is utilized. 

- Symptomatic diabetes: Monitor blood sugar to ensure appropriate insulin 

replacement is utilized. 

- Myotoxicity: If a patient develops signs and symptoms of myotoxicity, close 

monitoring should be implemented, and the patient referred to a specialist 

for assessment and treatment without delay. 

- Infusion reaction: Patients with mild or moderate infusion reaction may 

receive nivolumab or ipi/nivo with close monitoring and use of 

premedication according to local treatment guidelines for prophylaxis of 

infusion reactions. 

Need for diagnostics or 

other tests (i.e. companion 

diagnostics) 

No need [30]. 

Packaging A vial of either 40 mg/4 mL, 100 mg/10 mL or 240 mg/24 mL nivolumab [30]. 
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Dosing The recommended dose of KIMMTRAK® is 20 micrograms on Day 1, 30 micrograms 

on Day 8, 68 micrograms on Day 15, and 68 micrograms once every week 

thereafter[1]. 

Should the pharmaceutical 

be administered with other 

medicines? 

To minimize the risk of hypotension associated with CRS, administer intravenous 

fluids prior to starting KIMMTRAK® infusion based on clinical evaluation and the 

volume status of the patient [1]. 

Treatment duration/criteria 

for end of treatment 

Patients should receive tebentafusp as long as the patient is deriving clinical benefit 

and in the absence of unacceptable toxicities [1]. 

Necessary monitoring, both 

during administration and 

during the treatment period 

First three treatment doses: 

First three doses of KIMMTRAK® should be administered in a hospital setting with 
overnight monitoring for signs and symptoms of CRS for at least 16 hours. Vital signs 
should be monitored pre dose and at a minimum of every 4 hours until resolution of 
symptoms. If clinically indicated, more frequent monitoring or prolongation of 
hospitalization should be performed.  

If patients experience Grade 3 or 4 hypotension during any of the first three 

KIMMTRAK® infusions, patients should be monitored every hour for at least 4 hours 

in an outpatient setting for the next three infusions[1]. 

Subsequent treatment doses: 

After 68 mcg dose level is tolerated (i.e., absence of Grade ≥ 2 hypotension requiring 

medical intervention), subsequent doses can be administered in appropriate 

outpatient ambulatory care setting. Patients should be observed for a minimum of 

60 minutes following each infusion. For patients who have received outpatient 

treatment with KIMMTRAK® for at least 3 months and have not experienced any 

interruptions greater than 2 weeks, outpatient monitoring following infusion may be 

decreased to a minimum of 30 minutes for subsequent doses[1]. 

Need for diagnostics or 

other tests (i.e. companion 

diagnostics) 

The patients’ needs to be tested for HLA-A*02:01 status before administering 

tebentafusp. This is done by next generation sequencing, as confirmed by the 

Department of Clinical Biochemistry at Rigshospitalet in an email correspondence 

Packaging 0.5 ml x 1 vial containing 100 microgram in total[1]. 

Abbreviations: TCR: T-cell receptor; CDK3, Cluster of differentiation 3; CRS: Cytokine release syndrome; HLA-A: Human leukocyte antigen class 

1 

5.3.1 Treatment algorithm with the introduction of tebentafusp 

Tebentafusp is indicated for patients with mUM who are HLA-A*02:01 positive, therefore the treatment algorithm is 

not expected to change for patients who are HLA-A*02:01 negative or for non-metastatic patients and therefore 

matches the description in section 5.2, Figure 1. 

For patients who are HLA-A*02:01 positive the treatment algorithm is expected to be as follows, please see Figure 2 

for details: 

- 1st line treatment for all patients: Tebentafusp.  

- 2nd line treatment for fit patients: Ipi/nivo 

- 2nd line treatment for fragile patients/patients with severe comorbidities: Temozolomide 

- 3rd line treatment for fit patients: Temozolomide 
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The new treatment algorithm has been estimated via inputs by a consulting clinical expert from Sweden, as it has not 

been possible to consult a Danish expert. The Swedish expert estimated that the treatment of mUM in Denmark and 

Sweden is similar. Therefore, the estimated treatment algorithm is expected to match a Danish setting, even though 

there is a slight uncertainty of not having consulted a Danish expert. 
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Figure 2. Expected treatment algorithm with the introduction of tebentafusp.[17,25]
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7. Efficacy and safety  

7.1 Efficacy and safety of tebentafusp compared to ipi/nivo for HLA-A*02:01 positive adults with 

mUM 

7.1.1 Relevant studies 

In the SLR three possible studies were identified as relevant for the assessment of tebentafusp; IMCgp100-202, 

GEM1402, and Pelster et al. 2020. IMCgp100-202 is a head-to-head study between tebentafusp and pembrolizumab, 

ipilimumab and dacarbazine. GEM1402 and Pelster et al. 2020 are both studies that examine the effect of ipi/nivo in 

patients with mUM patients. A match adjusted indirect comparison (MAIC) was conducted to compare tebentafusp 

with ipi/nivo. During the development of the MAIC it was observed that GEM1402 was more suitable to use than 

Pelster et al. 2020, for a number of reasons, see section 7.1.2.4 for more detail. Pelster et al. 2020 was initially 

excluded for the assessment at this point. However, as per DMC’s request, Pelster et al. 2020 was added as an extra 

analysis. In the following section IMCgp100-202, GEM1402 and Pelster et al. 2020 are described. [4,18,28]  

7.1.1.1 IMCgp100-202 

IMCgp100-202 is an ongoing phase III, randomized, open-label, active-comparator study that enrolled patients with 

HLA-A*02:01 positive advanced or mUM in a 1st line setting with no prior systemic or liver-directed chemo-, radio- or 

immunotherapy (prior surgical resection of liver metastases and adjuvant systemic therapy are acceptable). Patients 

in the intervention arm were treated intravenously with tebentafusp with a dose of 20 µg cycle 1 day 1, then 30 µg 

cycle 1 day 8 and 68 µg cycle 1 day 15 followed by 68 µg weekly. Treatment was continued until confirmed disease 

progression or unacceptable toxicity. Patients who were receiving tebentafusp, pembrolizumab, or 

ipilimumab could continue with treatment beyond the time of initial Response Evaluation Criteria in Solid Tumours 

(RECIST)-defined disease progression if they met all of the following prespecified criteria described in Appendix B. 252 

patients were treated with tebentafusp. Patients in the comparator arm were treated with dacarbazine, ipilimumab, 

or pembrolizumab [4,35]:  

• Dacarbazine: Administered at 1,000 mg/m2 infusion every 3 weeks until disease progression or unacceptable 
toxicity. 7 Persons were treated with dacarbazine [4,35]. 

• Ipilimumab: Administered at 3 mg/kg infusion over 90 minutes every 3 weeks for a total of 4 treatments. 16 
persons were treated with ipilimumab [4,35]. 

• Pembrolizumab: Administered at 2 mg/kg, up to a maximum of 200 mg, administered intravenously over 30 
minutes every 3 weeks, or 200 mg fixed dose administered intravenously every 3 weeks, dependent on local 
guidelines, until confirmed disease progression or unacceptable toxicity. 103 persons were treated with 
pembrolizumab [4,35]. 

Crossover between treatment arms was not permitted during the trial, in accordance with the original 

design of the trial. However, based on the survival benefit observed at the first interim analysis, patients in the control 

arm were subsequently permitted to crossover to receive tebentafusp. The primary endpoint was OS, while the 

secondary endpoints was Progression-free Survival (PFS), Objective Response Rate (ORR), Duration of Response (DoR), 

and Disease Control Rate (DCR). The key safety endpoints are frequencies of treatment-emergent adverse events 

(TEAE), laboratory abnormalities, electrocardiogram (ECG) changes, and/or physical examination findings. A study 

schematic of IMCgp100-202 is presented in Figure 3 [4,35]. Please refer to Appendix B for detailed study description.  
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Figure 3. IMCgp100-202 study design [4,35]. 

7.1.1.2 GEM1402 

GEM1402 is a single-arm, non-randomized, open label phase II study that enrolled systemic treatment naive patients 

with mUM. The patients received ipilimumab every 3 weeks for a total of four doses (Cycles 1 and 2) and nivolumab 

every 3 weeks for a total of four doses (Cycles 1 and 2) followed by nivolumab every 2 weeks until progression, 

intolerable toxicity, or withdrawal. The primary outcome was OS, and secondary outcomes were OS-rate at 24 

months, PFS, ORR, DCR and DoR. A study schematic of GEM1402 is presented in Figure 4 [18]. An detailed study 

description is presented in Appendix B. 

 

Figure 4. GEM1402 study design [18]. 

7.1.1.3 Pelster et al. 2020 

Pelster et al. 2020 is a single-arm, open-label phase II study that enrolled patients with mUM with any number of prior 

treatments. The patients received ipilimumab and nivolumab every 3 weeks for a total of four doses followed by 

nivolumab up to 104 weeks or until disease progression, unacceptable toxicity, death, or withdrawal of consent. 

Nivolumab monotherapy was initially administered every 3 weeks at 3 mg/kg, but changed to 480 mg every 4 weeks. 

The primary endpoint was ORR and secondary outcomes were PFS, median OS, and 1-year OS. A study schematic of 

Pelster et al. 2020 is presented in Figure 5. [28,33] An detailed study description is presented in Appendix B.  

 

 

Figure 5. Pelster et al. 2020 study design [28,33]. 

7.1.1.4 Difference between IMCgp100-202 vs GEM1402 and Pelster et al. 2020  

IMCgp100-202 is a phase III study, while both GEM1402 and Pelster et al. 2020 are phase II studies of patients with 

mUM. IMCgp100-202 is furthermore a randomized two-arm study with a comparator, whereas GEM1402 and Pelster 

et al. 2020 are single-arm studies with no comparators. The primary endpoints were OS, and secondary endpoints 

included PFS, ORR, DCR, and DoR in both IMCgp100-202 and GEM1402, whereas the primary endpoint in Pelster et al. 

2020 was ORR and OS was a secondary endpoint [4,18,32,35]. 
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Thus, the main differences between IMCgp100-202 and GEM1402 include being a two-arm vs. a single arm study, and 

the patient characteristics. The most clinically relevant difference in patient characteristics was the location of 

metastasis. In IMCgp100-202, only a small group of patients had only extrahepatic metastasis (5%) compared to a 

larger group in the GEM1402 study (23.5%) and the time from primary diagnosis was not available in the GEM1402 

study. [4,18,28] These issues were addressed in the statistical indirect comparison analysis, see section 7.1.2.4. For a 

detailed description of baseline characteristics of patients included in each study, refer to Appendix C. 

The main differences between Pelster et al. 2020 and IMCgp100-202 also include being a two-arm vs. a single-arm 

study and the patient population. The patient population in Pelster et al. 2020 was the inclusion of patients previously 

treated for mUM, whereas both IMCgp100-202 and GEM1402 only includes previously untreated patients. The patient 

populations in IMCgp100-202 and Pelster et al. 2020 are therefore not comparable in regards to the clinical efficacy. 

[4,18,28] 

GEM1402 was therefore selected as the most appropriate study for the comparison with IMCgp100-202 as GEM1402 

is currently the only available study examining ipi/nivo in a previously systemic untreated population, see Appendix B 

and F for more details. As the patient population in Pelster et al. 2020 does not reflect the patient population in 

clinical practice, it is not deemed appropriate for comparison with IMCgp100-202. However, as per DMC’s request, a 

narrative comparison between IMCgp100-202 and Pelster et al. 2020 was conducted. The study populations in 

IMCgp100-202, GEM1402, and Pelster et al. 2020 are comparable with the Danish population regarding age and sex, 

while the clinical setting’s performance score is expected to be worse due to the studies inclusion criteria of an 

Eastern Cooperative Oncology Group Performance Score (ECOG PS) 0-1, lower lactate dehydrogenase (LDH), and 

differences in metastatic location. Generally, the study population in the IMCgp100-202 study matched overall with 

the Danish mUM population, whereas the differences between the GEM1402 and Pelster et al. 2020 vs the Danish 

population was substantially higher, as the number of patients with only hepatic metastasis was substantially higher in 

GEM1402 and Pelster et al. 2020 than in the Danish population. [4,18,28] For a detailed description, refer to Appendix 

C.  

7.1.2 Efficacy and safety – results per study  

7.1.2.1 IMCgp100-202 efficacy and safety results 

7.1.2.1.1 Overall Survival 

The primary outcome, OS, is defined as the time from randomization to the date of death due to any cause. For 

patients without documentation of death, OS was censored at the last date of known ‘alive’ status. OS was followed 

continuously while patients were treated and every 3 months in the follow-up phase. The time of clinical cut-off for 

the first interim analysis was October 13, 2020, corresponding to a median follow-up of 14.1 months. [4] 

OS curves, OS median with 95% confidence intervals (CI), and OS rate at 12 and 24 months have be estimated using 

Kaplan-Meier (KM) methodology. The arms were formally compared with the use of a 2-sided log-rank test, stratified 

according to LDH status. The hazard ratio (HR) and corresponding 2-sided CI was estimated using a Cox proportional 

hazards model, with treatment arm as a single covariate, stratified by LDH status (LDH above upper limit of normal 

(ULN) versus normal LDH) with the extent of liver metastases (largest hepatic metastatic lesion ≥ 44.5 mm) as an 

additional pre-specified co-variate. [4] 

An ad hoc analysis was performed on the effect of stable vs. progressive disease on OS. A landmark approach was 

used to address the immortal time bias, meaning that OS was measured from day 100 and the patient’s response was 

categorized on that day. This analysis was conducted using a Mantel-Haenszel 2-sided test statistic stratified by LDH 

status. The overall response (OR) and corresponding 2-sided CI was estimated using a logistic regression model, with 

the treatment arm as a single covariate, stratified by LDH status (LDH above ULN versus below ULN). [4] 
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The following result was observed at the first cutoff: 150 deaths had occurred in the intention to treat (ITT) 

population; 87 deaths were observed in the tebentafusp arm, while 63 deaths occurred in the control arm. The 1-year 

survival was 73% [95% CI; 66 – 79] in the tebentafusp arm and 59% [95% CI; 48 – 67%] in the control arm. The 

estimated OS was 21.7 months [95% CI; 18.6 – 28.6] and 16 [95% CI; 9.7 – 18.4] in the tebentafusp arm and control 

arm, respectively and the HR for death was 0.51 [95% CI; 0.37 – 0.71] in favor of tebentafusp, see Figure 6. [4] 

 

 
Figure 6. Kaplan-Meier estimates of OS according to treatment arm [4]. 

Abbreviation: No, numbers; OS, overall survival 

In the landmark-based analysis, patients with disease progression as their best response at day 100 had an OS of 15.3 

months [95% CI, 12.0 to not reached] compared to 6.5 months [95% CI, 4.9 to 13.4 months] in the control arm with a 

HR for death of 0.43 [95% CI, 0.27 to 0.68], see Figure 7.[4] 
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Figure 7. Landmark OS in patients with BoR of SD or disease progression [4]. 

Abbreviation: BoR, best overall response; CI, confidence interval; OS, overall survival; SD, stable disease 
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7.1.2.1.2 Overall survival subgroup analyses 

Subgroup analyses for OS were conducted as pre-specified in trial protocol. Figure 8 shows a forest plot summarizing 

the key results of the OS subgroup analyses by treatment arm. The OS benefit provided by tebentafusp was observed 

across all prespecified major demographic and known prognostic subgroups, including a HR of 0.51 (95% CI 0.35-0.75) 

versus pembrolizumab, the most frequent investigator’s choice agent.[4] It can be observed that survival is higher 

when the tumor size is smaller, as patients with UM are monitored continuously it can be expected that many patients 

with mUM will be diagnosed with a small tumor[4,23].  

7.1.2.1.3 Progression-free survival 

PFS was defined as the time from randomization to the date of progression (RECIST v1.1) as determined by the 

Blinded Independent Central Review (BICR) or death due to any cause. Patients who had not progressed or died at the 

time of the analysis was censored at the time of the last evaluable tumor assessment. Patients who started a new 

anti-cancer therapy without a documented progression will be censored at the last time of a tumor assessment prior 

to the introduction of the new anticancer therapy. PFS is analyzed via the same statistical methods as OS. [4] 

At 6 months, 31% of the tebentafusp arm were progression free and in the control arm 19% were progression free. 

The median PFS in the tebentafusp arms were 3.3 months (3.0 – 5.0) compared with 2.9 (2.8 – 3.0) in the control arm. 

The HR was 0.73 [95% CI, 0.58 – 0.95], see Figure 9.[4] 

 

Figure 8. Forest plot of OS in subgroups [4].  

Abbreviations: CI, confidence interval; ECOG, Eastern Cooperative Oncology Group; ULN, upper limit of normal. 
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Figure 10. Incidence and Severity of TRAE’s after Initial Doses of tebentafusp [4]. 

Abbreviations: CSR, Cytokine release syndrome; TRAE, treatment related adverse event 

7.1.2.1.6 Anti-tebentafusp antibodies  

The frequency of anti-drug (tebentafusp) antibodies (ADA) was 29% and 6% of patients had a decrease in tebentafusp 

serum concentration. The development of antibodies had no effect on OS, see Figure 11, and was not associated with 

an increased risk of hypersensitivity reactions. Table 10 displays the incidence of hypersensitivity AEs before and after 

the detection of ADA (directed to tebentafusp) among 61 tebentafusp-treated patients who developed ADA. Thirty-

seven of the 61 patients who developed ADAs experienced a hypersensitivity AE. Thirty-six of these patients 

experienced a hypersensitivity AE before the detection of ADA compared to 5 patients who experienced a 

hypersensitivity AE after the detection of ADA. Four of these 5 patients experienced hypersensitivity AEs both before 

and after ADA detection. Only one patient experienced a hypersensitivity AE for the first time after the detection of 

ADA. These data confirm that there is no increased risk of hypersensitivity AEs after the onset of ADAs. [4]  
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At baseline, no differences in EORTC-QLQ-C30 scores were observed between the treatment arms for any of the 

domains. In general, throughout the study, the EORTC-QLC-C30 scores were similar between the treatment arms and 

remained stable for most domains. However, statistically significant and clinically meaningful least squares (LS) mean 

improvements from baseline were observed for fatigue at end of treatment (10.9 vs 20.1; p = 0.0445) and insomnia at 

cycle 5 day 1 (-9.3 vs 2.8; p = 0.0176), both favoring tebentafusp, and for constipation at end of treatment (3.2 vs -3.5; 

p = 0.0296), favoring investigator’s choice. LS mean scores over time are illustrated in Figure 12,Figure 13 and Figure 

14  for PRO symptoms of fatigue, insomnia, and constipation. Overall, there was no significant difference between the 

tebentafusp and investigator’s choice arms for time to sustained deterioration across the different EORTC-QLQ-C30 

domains. [36]  

 

Figure 12. Least squares mean score over time for patient reported fatigue [36].  

 

 

Figure 13. Least squares mean score over time for patient reported insomnia [36].  
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Figure 15. Plot of EQ-5D mean utility at each assessment time point and by treatment arm. [36] 

7.1.2.2 GEM1402 overall survival and progression-free survival 

The primary endpoint was 12-month OS, defined as the time from the first dose to death from any cause in the ITT 

population (n = 52). PFS was a secondary endpoint and defined as the time from the first nivolumab dose to 

progression of disease or death from any cause. The OS and PFS were calculated using the KM method with CIs at 

95%. A logistic regression model and a Cox proportional hazard model comprising relevant clinical factors were used 

to evaluate the potential association with the response to treatment and survival variables. Subjects without PFS 

events were censored at the date of last clinical evaluation, and those alive had OS censored at the date of the last 

reported contact. Variables with P < 0.1 in the univariate analysis were included in the model. At the data collection 

cutoff (July 9, 2019), the median follow-up was 13.4 months (range, 0.8-35.2 months). [18] 

The median OS was 12.7 (95% CI, 7.1 to 18.3 months), see Figure 16, with a 12- and 24-month OS rate of 51.9% (95% 

CI, 38.3 to 65.5) and 26.4% (95% CI, 14.2 to 38.6), respectively. OS in patients with only liver metastasis was shorter 

than that in patients with metastasis in other locations beyond the liver (9.2 months v 23.5 months) and in those with 

both liver and other metastasis (15.5 months), but the difference was not significant (P = 0.146), see Figure 17. [18] 
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Figure 16. Median overall survival [18]. 

Abbreviation: CI, confidence interval; ITT, intention-to-treat; OS, 

overall survival 

 

Figure 17. Overall survival by different metastasis patterns 

[18]. 

Abbreviation: CI, confidence interval; ITT, intention-to- treat; OS, 

overall survival 

The median PFS was 3.0 (95% CI, 2.0 to 4.1) months, see Figure 18, with 28.8% (95% CI, 16.5 to 41.1) and 19.2% (95% 

CI, 8.5 to 29.9) of patients being progression free at 6 and 12 months, respectively. [18] 
 

 
Figure 18. Median PFS in the GEM1402 study [18]. 

Abbreviation: CI, confidence interval; ITT, intention-to-treat; No, numbers; PFS, progression-free survival 

7.1.2.3 GEM1402 Safety results  

A medical history was obtained at baseline to capture relevant underlying conditions. Safety was evaluated for all 

patients receiving at least one dose of nivolumab and ipilimumab. Any occurrence of non-serious and serious AEs was 

reported from first dose up to and including follow-up visits. Safety was evaluated by using the NCI CTCAE, Version 

4.0, and was based on medical review of AE reports, the results of vital sign measurements, physical examinations, 

and clinical laboratory tests.[18] 

A total of 52 (100%) patients developed an AE, while 39 (75%) experienced a grade 3 or above AE. 49 (94.2%) 

experienced a TRAE, while 30 (57.7%) experienced a grade 3 or above TRAE. The most common TRAEs were skin-

related events (61.5%), followed by fatigue (57.7%) and liver-related events (36.5%). 30 (57.7%) experienced a serious 

treatment-related adverse event (TR-SAEs), while 21 (40%) experienced a grade 3 or above TR-SAEs. The most 
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• GEM1402 is based on multi-institution data, while Pelster et al. 2020 is single institution [18,28]. 

• GEM1402 reports more of the key covariates used in matching the populations, see Covariates used in 

the MAIC under Appendix F [18,28].  

As described above the population in Pelster et al. 2020 included both previously treated and untreated patients with 

mUM; 57% were previously untreated, 29% had received 1 prior treatment, 9% had received three prior treatment 

and 6% had received 4 prior treatment[41]. IMCgp100-202 however includes only previously untreated patients[4]. As 

the studies include two different patient population groups, it is not scientifically correct to compare IMCgp100-202 

and Pelster et al. 2020 in a MAIC, but per request by the DMC the study IMCgp100-202 and Pelster et al. 2020 was 

compared using a narrative analysis.  

Matching covariate can only be done on covariates that are reported in the summary level publication in GEM1402. 

The list of available variables is [18]: 

• Age (years) – median  

• Gender  

• Baseline LDH – proportion in normal range (rather than log-transformed continuous variable)  

• Baseline alkaline phosphatase – proportion in normal range (rather than log-transformed continuous 

variable)  

• Disease location – hepatic only, extrahepatic only, hepatic and extrahepatic (rather than largest 

metastatic lesion continuous variable) 

• ECOG PS at baseline, proportion 0 or ≥1  

Time since primary diagnosis could not be used in the matching as it was not reported in GEM1402[18]. This is a 

potential unmeasured effect modifier and prognostic variable which should be considered when interpreting the 

results. No other important potential unmeasured effect modifier and prognostic values were identified. 

As there are only a small number of patients with extrahepatic disease in IMCgp100-202 compared to GEM1402, this 

may impact the effective sample size and/or cause modelling issues. Therefore, two additional sensitivity analyses 

were planned to explore alternative ways of defining the disease location covariate applicable for matching: 

1. Disease location pooled categories – Hepatic only, any extrahepatic (pooled extrahepatic only + hepatic and 

extrahepatic) 

2. Largest metastatic liver lesion – proportion ≤3cm, >3cm, no liver lesions 

Patients with missing values for any variables for the IMCgp100-202 study were excluded from the analysis. 

Proportions from the GEM1402 study used the number of subjects reporting data for that variable as a denominator 

(missing data was excluded from calculation of proportions for matching).  

The endpoints investigated in the MAIC are OS, PFS and safety, for a complete description of the methodology please 

refer to Appendix F.  

7.1.3.2 Results from the MAIC: Overall Survival (IMCgp100-202 study vs. GEM1402) 

7.1.3.2.1 Overall survival analysis 

Tebentafusp had an OS of 21.6 months and a 12-months survival rate of 78.6%, with the corresponding numbers for 

ipi/nivo being 12.1 months and 51.2%, see Figure 20. The median OS and 12-months OS rate for tebentafusp is 

therefore improved with 9.5 months and with 27.4%, respectively, compared with ipi/nivo. The robust standard error 

(SE) HR was 0.507 [95% CI, 0.324 -0.793] and the bootstrap HR was 0.507 [95% CI, 0.324 -0.761], see Table 15. [4,18] 
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Intervention Tebentafusp  

Comparators Ipi/nivo Danish clinical practice according to the 

clinical expert 

Clinical parameters OS, PFS, dosing, and grade ≥3 Aes. Clinical 

inputs for all treatment arms were estimated 

using IPD from the GEM1402 [18] and the 

IMCgp100-202[4] 

 

Valuation of health 

effects 

European Quality of Life – 5 dimensions – 5 

levels (EQ-5D-5L) estimated utility values by 

treatment and health state 

 

Economic parameters Treatment costs (drug and administration), 

patient time costs (patient time cost per hour, 

patient transportation costs to and from 

hospital), medical costs (outpatient visits, 

hospitalization, emergency room visits, and 

intensive care unit visits), AE management 

costs, and terminal care costs 

As per DMC guideline [45] 

Model outputs Total costs and by category 

Total Lys and QALYs and by health states  

Incremental cost per QALY gained 

Budget impact analysis 

 

Abbreviations: AE, adverse event; DMC, Danish Medicines Council; EQ-5D-5L, European Quality of life – 5 dimensions – 5 levels; ipi/nivo, 

ipilimumab in combination with nivolumab; LY, life-years; mUM, metastatic uveal melanoma; N/A, not available; OS, overall survival; PFS, 

progression-free survival; QALY, quality adjusted life-years 

8.1.1 Model structure 

The model employs a partitioned survival method to determine the proportion of patients within each of the health 

states at every model cycle. The model is composed of three mutually exclusive health-state (pre-progression, post-

progression, death) (Figure 27), which represent the stages of disease in mUM and are in line with the primary (OS) 

and secondary (PFS) efficacy endpoints in the IMCgp100-202 study. Patients enter the model in the pre-progression 

health state and stay in this state until disease progression is confirmed, upon which they move to the post-

progression state (PD). Transition to the death state, which is an absorbing state, may occur from both the pre-

progression and post-progression states, at any time point within the model. Patients cannot transition back from PD 

to PFS. The post-progression state is defined in accordance with the phase III IMCgp100-202 clinical trial secondary 

efficacy endpoint of PFS, as patients having confirmed disease progression per RECIST v1.1. 

A one-week cycle length was used, to reflect patterns of treatment administration (weekly for tebentafusp) and 

transitions to disease progression. Half-cycle correction is applied to account for the over or under estimation of 

transitions occurring at the beginning or end of the cycle. The model base case uses a lifetime horizon, which is 

equivalent to 35 years based on the age of the cohort at the start of the model which is based on the median age 

reported in the RWE study (65 years old). The model time horizon was chosen to be sufficiently long to capture 

differences in all relevant costs and health benefits in line with the DMC guideline [45]. All costs and health effects are 

discounted at 3.5% from year 0-35 [44]. Background mortality was applied to reflect the Danish population's general 

mortality and to ensure that survival does not exceed that of the general population.   
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Table 30 provides an overview of relevant patient characteristics reported in the clinical documentation (IMCgp100-

202, GEM1402, and MAIC), patient characteristics used in the model, and patient characteristics in Danish clinical 

practice based on a RWE study from 2019 on the real-world impact of immune checkpoint inhibitors in mUM in a 

Danish population [4,16,18,49]. 
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Exponential 737.26 740.74 7 310.09 312.04 2 

Weibull 721.97 728.94 2 312.08 315.98 7 

Log-normal 722.82 729.78 4 308.72 312.63 1 

Log-logistic 722.19 729.15 3 309.14 313.04 3 

Gompertz 727.17 734.13 6 311.12 315.03 4 

Generalized gamma 723.32 733.76 5 310.70 316.55 5 

Gamma 721.45 728.41 1 311.96 315.87 5 

Abbreviations: AIC, Akaike information criterion; BIC, Bayesian information criterion; ipi/nivo, ipilimumab in combination with nivolumab 

 

Plots of the extrapolation models overlayed with the KM curves and Rantala KM curves are presented in Figure 42 

over the trial time horizon and in Figure 43 over a 15-year time horizon. Survival probabilities at various time-points 

are also presented in Table 104 and Table 105 in Appendix G. 

Rantala and colleagues conducted a systematic review and meta-analysis of 78 studies (n=2494) in mUM [8]. They 

pooled data for 510 1st line patients. The KM curve constructed using data from these studies which only included 

patients (data reported in supplemental digital content 4, B. OS by percentage of 1st line treatments – 100%; green 

line) was digitized using WebPlotDigitizer [55], to reconstruct the patient-level data and plotted against the data from 

the IMCgp100-202 for comparison.  

In the tebentafusp arm, the Weibull gives the most pessimistic extrapolation with a 5-year OS probability of 5% and 

the log-normal gives the most optimistic extrapolation with a 5-year OS probability of 20%. Based on clinical experts’ 

opinion, a 5-year OS of 12-17% with tebentafusp is clinically plausible. 

Rantala and colleagues found no clinically significant difference in OS by treatment modality [8], and that no therapy 

has demonstrated a significant improvement in OS in the last 40 years [24,56]. Hence it was considered that the data 

reported by Rantala et al. on first-line patients is the best benchmark available for comparison against the ipi/nivo 

data [8]. Additionally, the clinical experts consulted during the global model CEM development estimated that the OS 

under current treatment modalities is between 0% and 5% at 5 years. With this information in mind combined with 

the reasonable fits of most of the parametric models in both arms – log-normal and log-normal were applied as base 

case in both arms.  

Applying the log-normal distribution to the ipi/nivo arm resulted in a 5-year OS of 9.64%. An estimate that is 

considered conservative give the expert input on the current treatment modalities being between 0-5% at year 5. 

Weibull and gamma are the two models with the statistically best fit for the tebentafusp arm, given the clinical expert 

expected the 5-year OS to be between 12-17%. Log-normal being the statistically fourth best fit was chosen to match 

the approach in the ipi/nivo arm, also the clinical expert did not find a 5-year OS of 20% for tebentafusp unrealistic, 

considering the mUM surveillance program, where patients are expected to be diagnosed earlier giving them a better 

chance of PFS.  

8.3.2 Progression-free survival 

Standard parametric models (exponential, Weibull, log-normal, log-logistic, Gompertz, generalized gamma and 

gamma) were fitted, following NICE DSU TSD 14 [54]. Based on AIC and BIC presented in Table 37, the model with the 

best fit in the tebentafusp arm is the generalized gamma. In the ipi/nivo arm, the model with the best fit is the 

generalized gamma, although log-normal and log-logistic are reasonable with the AIC and BIC being close, less than 2% 

difference. 
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8.7.2 Deterministic sensitivity analyses  

A univariate sensitivity analysis was conducted to establish those parameters with the greatest impact on the model’s 

results. To determine the parameters to which the model was most sensitive, the model was evaluated with each 

parameter set at a lower and upper value while other parameters remained constant. The parameters were varied 

with either 25%, 15% or 10% of its mean value, see Appendix J. Figure 28 presents a tornado diagram indicating the 15 

parameters with the greatest influence on the ICER in a descending order. Table 70 presents the ICER as a result of 

using an upper and lower estimate for these parameters. 

The parameter with the most impact on the results was the baseline utility value, as this was applied to patients until 

they are one year from death. The second parameter impacting the results was the age of a patient, as it determined 

the time frame over which patients may derive benefit. The third parameter with most impact on the results was 

mean weight, caused by the dosage of ipi/nivo being weight dependent. All other parameters have very limited 

impact on the results compared to the three aforementioned parameters.  
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In Table 71 and Figure 29, ICERs estimated with different values for the list price of the tebentafusp is presented. The 

list price is varied from 100% (full list price) to the percentage where the ICER becomes negative. 
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8.7.3 Probabilistic sensitivity analyses 

A probabilistic sensitivity analysis (PSA) was conducted to describe how uncertainty around input parameters was 

translated into uncertainty around the estimated outputs of the model. Hence, suitable probability distributions were 

assigned to model parameters to characterize uncertainty around their mean values and have been reported in 

Appendix J. Values were sampled from the corresponding parameter distributions and were assigned to each 

parameter in an iterative process. The PSA was performed using 10,000 iterations, and the results of each of these 

iterations were used to determine the distribution of incremental costs and incremental QALYs, see Figure 30. 

When available, the mean value and the SE of each parameter were used to parameterize the relevant probability 

distribution. When the latter was not available probability parameters were parameterized based on a 25% or 10% 

variation in the point estimate of the parameter.    

The results of the PSA were presented within the CE plane in the form of a joint distribution of costs and QALYs, along 

with a mean value of the ICER and a 95% CI ellipse. Based on the scatter plot, it is apparent that the there is a larger 

spread across the Y axis of the scatter plot, indicating that costs were characterized by a higher degree of uncertainty 

than health benefits. 

The mean incremental costs and QALYs as well as the ICER as estimated in the base-case PSA is presented in Table 72. 
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The probability that each treatment was cost-effective, resulting in the highest net monetary benefit, is presented 

over different values of a CE threshold in the form of a cost-effectiveness acceptability curve (CEAC) in Figure 31. 
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9. Budget impact analysis 

9.1 Eligible population 

Tebentafusp is indicated for the treatment of advanced (unresectable or metastatic) HLA-A*02:01-positive UM. The 

eligible population includes those patients diagnosed each year with mUM (incidence), as well as any patients with 

mUM who were diagnosed in previous years (prevalence). Patients diagnosed with mUM may only receive 

tebentafusp if they are HLA-A*02:01 positive. 

As described in section 5.1, the number of eligible patients for treatment with tebentafusp in Denmark is estimated to 

be 7-10 per year. In the budget impact model, 10 is applied. When backtracking this calculation using the percentage 

of HLA-A*02:01 positive (47%), the annual mUM incidence is thus 21 patients. This is assumed to be the constant 

number of incident patients in all years. 

As tebentafusp is only suitable for HLA-A*02:01-positive patients, 47% of patients with mUM would receive 

tebentafusp without considering the market share [71]. As no data on prevalence for mUM in Denmark was identified, 

the prevalence is calculated using survival data. Both incident and prevalent are presented in Table 73. It is assumed 

that all prevalent patients would be treated in the first year. The sequence of the development of the patient 

populations receiving either tebentafusp or ipi/nivo is presented in Figure 32. 

 
Figure 32. Sequence of the development of patients receiving tebentafusp or ipi/nivo. 

9.2 Time on treatment 

The number of patients considered to be on treatment each year was modelled based on time to treatment 

discontinuation for tebentafusp and based on survival data for ipi/nivo. The number of patients on treatment at the 

mid-point of each year was taken to represent the number of patients on treatment in that year, to which annual drug 
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10. Discussion on the submitted documentation  
This assessment has shown that there is a statistically significant median OS benefit of treating HLA*02:01 positive 

mUM patients with tebentafusp compared to the current standard treatment of ipi/nivo. Furthermore, a narrative 

comparison of the safety data indicated that tebentafusp has a more manageable safety profile, this is specially 

highlighted with the difference in discontinuation rates between tebentafusp and ipi/nivo, 23.2% vs. 2.0%, 

respectively. The considerably higher discontinuation due to AEs in the ipi/nivo arm is also supported by the clinical 

expert’s statement that treatment with ipi/nivo is very toxic for the patients and AEs are common. 

This assessment contains certain limitations. Firstly, the comparison of tebentafusp and ipi/nivo are done via an 

indirect comparison, as no head-to-head comparison between the two treatment exists, while the comparison of 

safety profiles was done via a narrative description. The MAIC was conducted to account for as many uncertainties as 

possible, however it was only possible to match the populations via the covariates that were reported in the summary 

level publication of the GEM1402 study. Time since primary diagnosis could for example not be used in the matching 

as it was not reported in the GEM1402 study. This is a potential unmeasured EM/PV which should be considered when 

interpreting the results. . A narrative comparison between tebentafusp and ipi/nivo via Pelster et al. 2020 was 

performed as per the Danish Medicine Council’s request. However due to Pelster et al. 2020 including both previously 

treated and untreated mUM patients (whereas IMCgp202 only included previously untreated) the result from this 

analysis are not deemed to be scientifically valid.   

Secondly, there is a risk of bias in both the IMCgp100-202 and GEM1402 study; Both studies were unblinded studies 

and additionally, the population in both IMCgp100-202 and GEM1402 has a high performance score with 76% and 

84.6% having an ECOG PS of 0 in IMCgp100-202 and GEM1402, respectively. Since the ECOG PS of 0 is higher in the 

GEM1402 study, this indicated that the population bias was highest in the GEM1402 study, which was supported by 

the clinical expert’s evaluation of both studies. Both studies however reflect a population with a higher performance 

score than expected in the Danish clinical population, which is common when comparing trials with clinical practice.  

Thirdly, when looking at the health economic analysis, the limitations include modelling of AE cost, QoL, and 

subsequent treatment costs. The clinical expert stated that patients in clinical practice experience other AEs that are 

not reported in the GEM1402 study, such as pneumonia. As the ipi/nivo AE costs in the model are only based on 

GEM1402 study, and does not include other AEs, the AE costs in clinical practice are probably higher than in this 

analysis. The possible higher AE cost associated with ipi/nivo is also supported by the literature. In the study by 

Geynisman et al., the grade 3/4 AE cost associated with ipi/nivo treatment in advanced cancer was assessed [82]. The 

annual AE costs per patient was estimated to be approximately DKK 99,477, which is considerably higher than the AE 

cost from the health economic analysis (DKK 8,803.61). Taking this into account, the cost of AE associated with 

ipi/nivo in the model is considerably underestimated [82]. Additionally, AE disutilities were only applied in the first 

cycle of the model. This approach quite accurately reflects the treatment with tebentafusp, where patients mostly 

experience AEs during the first 3 doses of tebentafusp. However, it is considered a conservative approach for ipi/nivo, 

where AEs, given the high toxicity and discontinuation due to AEs, occurs continuously throughout the model. By not 

applying the AE disutilities associated with ipi/nivo continuously throughout the model the QoL in the ipi/nivo arm is 

possibly higher compared to clinical practice. The underestimation of AE costs associated with ipi/nivo and the 

conservative approach used to apply the QoL is assumed to have a considerably impact in the model favoring ipi/nivo.   

Lastly, there is an uncertainty in the health economic analysis around the cost calculation of subsequent treatment, 

which is one of the key cost drivers in the model. In the tebentafusp arm, it is assumed that the subsequent treatment 

length is equal to that of 1st line ipi/nivo treatment arm. However, as tebentafusp can be given continuously after 

disease progression, the duration of subsequent treatment with ipi/nivo is most likely shorter than when given as 1st 
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line treatment. Consequently, the cost of subsequent treatment in the tebentafusp arm is assumed to be lower in 

clinical practice. 

Due to the fact that there are currently no effective treatments for mUM, the poor prognosis, and that tebentafusp is 

the only therapy that has shown a significant survival benefit in patients with mUM in a phase III study, it is considered 

an important and relevant treatment. Furthermore, subgroup analysis on OS in the IMCgp100-202 study indicated 

that the survival benefits were highest in patients with smaller tumors. Since patients with UM are monitored 

continuously in Denmark, there is a higher probability of diagnosing mUM when the tumors are small, leading to a 

better chance of achieving a higher OS. Due to the uncertainties in the health economic analysis, the cost difference 

between tebentafusp and ipi/nivo arms is potentially lower and the difference in QoL higher, which would result in a 

lower ICER and budget impact. 
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13.3 Results of literature review 

On clinicaltrial.gov, the IMCgp100-202 study was identified while EU clinical trial register identified IMCgp100-202, 

GEM1402 and the Peltser et al. study. The remaining studies were excluded in accordance to the PICO and 

inclusion/exclusion criteria.  

In the SLR, 263 studies were identified, which was reduced to 261 after a duplicate search. A primary screening based 

on title and abstract. If there was uncertainty about the relevance of a record based on the abstract in the primary 

screening, it was included and taken forward to secondary screening. The screening was performed by one reviewer. 

In the primary screening 12 studies were included for full text screening, with 3 being included as relevant for a 

potential indirect comparison, see Figure 33.  

 

 

Figure 33. PRISMA flow chart of systematic literature review. 

 

Below, a list of included studies based on the full text screening can be seen in Table 81, while a list of excluded 

studies based on full test screening can be seen in Table 82. 
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Main inclusion and 

exclusion criteria[31] 

 Inclusion Criteria 

- Male or female patients age ≥ 18 years of age at the time of informed consent 

- Ability to provide and understand written informed consent prior to any study 

procedures 

- Histologically or cytologically confirmed mUM 

- Must meet the following criteria related to prior treatment: 

• No prior systemic therapy in the metastatic or advanced setting including 
chemotherapy, immunotherapy, or targeted therapy 

• No prior regional, liver-directed therapy including chemotherapy, 
radiotherapy, or embolization 

• Prior surgical resection of oligometastatic disease is allowed 

• Prior neoadjuvant or adjuvant therapy is allowed provided administered in 
the curative setting in patients with localized disease. Patients may not be re-
treated with an Investigato’'s Choice therapy that was administered as 
adjuvant or neoadjuvant treatment. Additionally, patients who have received 
nivolumab as prior adjuvant/neoadjuvant treatment should not receive 
pembrolizumab as Investigato’'s Choice therapy. 

- HLA A*02:01 positive by central assay 

- Life expectancy of > 3 months as estimated by the investigator 

- Eastern Cooperative Oncology Group (ECOG) Performance Status of 0 or 1 at Screening 

- Patients have measurable disease or non-measurable disease according to RECIST v1.1 

- All other relevant medical conditions must be well-managed and stable, in the opinion 

of the investigator, for at least 28 days prior to first administration of study drug 

 

Exclusion Criteria 

- Patient with any out-of-range laboratory values defined as: 

• Serum creatinine > 1.5 × ULN and/or creatinine clearance (calculated using 
Cockcroft-Gault formula, or measured) < 50 mL/minute 

• Total bilirubin > 1.5 × ULN, except for patients with Gilber’'s syndrome who 
are excluded if total bilirubin > 3.0 × ULN or direct bilirubin > 1.5 × ULN 

• Alanine aminotransferase > 3 × ULN 

• Aspartate aminotransferase > 3 × ULN 

• Absolute neutrophil count < 1.0 × 109/L 

• Absolute lymphocyte count < 0.5 × 109/L 

• Platelet count < 75 × 109/L 

• Hemoglobin < 8 g/dL 

- History of severe hypersensitivity reactions (e.g., anaphylaxis) to other biologic drugs or 

monoclonal antibodies 

- Clinically significant cardiac disease or impaired cardiac function, including any of the 

following: 

• Clinically significant and/or uncontrolled heart disease such as congestive 
heart failure (New York Heart Association grade ≥ 2), uncontrolled 
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hypertension or clinically significant arrhythmia currently requiring medical 
treatment 

• QT interval corrected by Friderici’'s formula > 470 msec on screening ECG or 
congenital long QT syndrome 

• Acute myocardial infarction or unstable angina pectoris < 6 months prior to 
Screening 

- Presence of symptomatic or untreated central nervous system (CNS) metastases, or 

CNS metastases that require doses of corticosteroids within the prior 3 weeks to study 

Day 1. Patients with brain metastases are eligible if lesions have been treated with 

localized therapy and there is no evidence of PD for at least 4 weeks by magnetic 

resonance imaging (MRI) prior to the first dose of study drug 

- Active infection requiring systemic antibiotic therapy. Patients requiring systemic 

antibiotics for infection must have completed therapy at least 1 week prior to the first 

dose of study drug 

- Known history of human immunodeficiency virus infection (HIV). Testing for HIV status 

is not necessary unless clinically indicated 

- Active hepatitis B virus (HBV) or hepatitis C virus (HCV) infection per institutional 

protocol. Testing for HBV or HCV status is not necessary unless clinically indicated or 

the patient has a history of HBV or HCV infection 

- Malignant disease, other than that being treated in this study. Exceptions to this 

exclusion include the following: malignancies that were treated curatively and have not 

recurred within 2 years prior to study treatment; completely resected basal cell and 

squamous cell skin cancers; any malignancy considered to be indolent and that has 

never required therapy; and completely resected carcinoma in situ of any type 

- Any medical condition that would, in the investigato’'s or sponso’'s judgment, prevent 

the patien’'s participation in the clinical study due to safety concerns, compliance with 

clinical study procedures or interpretation of study results 

- Patients receiving systemic steroid therapy or any other systemic immunosuppressive 

medication at any dose level, as these may interfere with the mechanism of action of 

study treatment. Local steroid therapies (e.g., otic, ophthalmic, intra-articular, or 

inhaled medications) are acceptable 

- History of adrenal insufficiency 

- History of interstitial lung disease 

- History of pneumonitis that required corticosteroid treatment or current pneumonitis 

- History of colitis or inflammatory bowel disease 

- Major surgery within 2 weeks of the first dose of study drug (minimally invasive 

procedures such as bronchoscopy, tumor biopsy, insertion of a central venous access 

device, and insertion of a feeding tube are not considered major surgery and are not 

exclusionary) 

- Radiotherapy within 2 weeks of the first dose of study drug, with the exception of 

palliative radiotherapy to a limited field, such as for the treatment of bone pain or a 

focally painful tumor mass 

- Use of hematopoietic colony-stimulating growth factors (e.g., G-CSF, GM-CSF, M-CSF) ≤ 

2 weeks prior to start of study drug. An erythroid-stimulating agent is allowed as long 

as it was initiated at least 2 weeks prior to the first dose of study treatment and the 

patient is not red blood cell transfusion dependent 
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Primary, secondary and 

exploratory endpoints[31] 

Primary, secondary, and exploratory endpoints, including definition, method of measurement 

and if possible, time of measurement: 

Primary outcome[31]:  

- Overall survival defined as the time from randomization to date of death due to any 

cause. The time frame was from randomization to the data cutoff date of 13th of October 

2020; median follow-up duration was 14.1 months. 

Secondary outcomes[31]: 

- Safety: Number of participants with treatment-emergent adverse events. Defined as the 

number of participants with treatment-emergent adverse events, including laboratory 

abnormalities, ECG changes, and/or physical examination findings. Safety was assessed 

from informed consent through 90 days after end of treatment, up to 36 months. 

- Progression free survival defined as the time from randomization to the date of 

progression (RECIST v1.1) or death due to any cause. PFS was assessed every 3 months 

from randomization until disease progression or death, up to 36 months. 

- Quality of life defined as changes From Baseline in EQ-5D-5L Domain Scores. General 

health status was assessed using the EQ-5D-5L questionnaire, which includes five 

dimensions (5D): mobility, self-care, usual activities, pain/discomfort, and 

anxiety/depression. Each dimension has 3 scoring levels, where 1 indicates a better 

health state (no problems) and 3 indicates a worse health state. A positive change 

indicates improvement. EQ-5D-5L was assessed at baseline (cycle 1 day 1) and on Day 1 

of every other cycle to Cycle 5 Day 1, every fourth cycle thereafter, beginning with cycle 9 

day 1 and end of treatment, up to 36 months. Each cycle is 28 days. 

- Quality of life defined as change from baseline in EQ-5D Visual Analogue Score (VAS). The 

EQ-5D VAS score records the participan’'s self-rated health on a vertical visual analogue 

scale, with 0 being the worst imaginable health state and 100 being the best imaginable 

health state. A positive change indicates improvement. EQ-5D-5L VAS was assessed at 

baseline (cycle 1 day 1) and on day 1 of every other cycle to cycle 5 day 1, and every 

fourth cycle thereafter, beginning with cycle 9 day 1 and end of treatment, up to 36 

months. Each cycle is 28 days. 

- Quality of life defined as change from baseline in EORTC QLQ-C30 Global Health Status. 

Global health status and quality of life was assessed using the EORTC QLQ-C30 

questionnaire. The score range for the EORTC QLQ-C30 is from 0 to 100, with higher 

scores indicating better functioning and better global health status and health-related 

quality of life. A positive change indicates improvement. EORTC QLQ-C30 was assessed at 

baseline (cycle 1 day 1) and on day 1 of every other cycle to cycle 5 day 1, every fourth 

cycle thereafter, beginning with cycle 9 day 1 and end of treatment (EOT), up to 36 

months. Each cycle is 28 days. 

- Pharmacokinetics: Tebentafusp concentration defines as serum pharmacokinetic 

concentrations of tebentafusp. Pharmacokinetic concentrations were assessed at pre-

dose, end of infusion and after 12-24 hours in cycle 1 on days 1, 8 and 15. 

- Objective Response Rate (ORR) defined as the proportion of patients achieving an 

objective response (RECIST v1.1). ORR will be assessed after every participant has had at 

least 3 assessments, conducted every 3 months, up to 5.5 years. 

- Duration of response (DoR) defined as the time from first documented objective response 

(RECIST v1.1) until the date of documented disease progression. DOR will be assessed 

every 3 months from randomization until disease progression, assessed up to 5.5 years. 
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Main inclusion and 

exclusion criteria [83] 

 Inclusion Criteria 

• Written informed consent must be provided 

• Patients must have a histological diagnosis of UM 

• Progressive metastatic disease at baseline. Progressive disease is defined as new or 
progressive lesions on cross-sectional imaging 

• Age>18 years 

• Eastern Cooperative Oncology Group (ECOG) performance status (PS) 0 to 1 

• Measurable disease by CT or MRI per RECIST 1.1 criteria 

 Exclusion Criteria 

• Prior systemic treatment for mUM 

• Prior malignancy active within the previous 3 years except for locally curable cancers 
that have been apparently cured, such as basal or squamous cell skin cancer, superficial 
bladder cancer, carcinoma in situ of cervix or breast, or incidental prostate cancer. 

• Autoimmune disease: Patients with a history of inflammatory bowel disease, including 
ulcerative colitis and’Crohn's Disease, are excluded from this study, as are patients with 
a history of symptomatic disease (e.g., rheumatoid arthritis, systemic progressive 
sclerosis [scleroderma], systemic lupus erythematosus, autoimmune vasculitis [e.g., 
W’gener's Granulomatosis]); motor neuropathy considered of autoimmune origin (e.g., 
Guillain-Barre Syndrome and Myasthenia Gravis). Subjects with vitiligo, type I diabetes 
mellitus, residual hypothyroidism due to autoimmune condition only requiring 
hormone replacement, psoriasis not requiring systemic treatment, or conditions not 
expected to recur in the absence of an external trigger are permitted to enroll. 

• Any underlying medical or psychiatric condition, which in the opinion of the 
investigator will make the administration of nivolumab and ipilimumab hazardous or 
obscure the interpretation of AEs, such as a condition associated with frequent 
diarrhea. 

• Any non-oncology vaccine therapy used for prevention of infectious diseases (for up to 
1 month before or after any dose of nivolumab and ipilimumab). 

• A history of prior treatment with an anti-PD-1, anti-PD-L1, anti-PD-L2, anti-CTLA4 
antibody, or any other antibody or drug specifically targeting T-cell co-stimulation or 
immune checkpoint pathways. 

• Concomitant therapy with any of the following: Interleukin (IL) -2, interferon, or other 
non-study immunotherapy regimens; cytotoxic chemotherapy; immunosuppressive 
agents; other investigation therapies; or chronic use of systemic corticosteroids, 
defined as >10mg daily prednisone equivalents. Inhaled or topical steroids, and adrenal 
replacement doses > 10 mg daily prednisone equivalents are permitted in the absence 
of active autoimmune disease. 

• Active brain metastases or leptomeningeal metastases. Subjects with brain metastases 
are eligible if these have been treated and there is no MRI evidence of progression for 
at least 8 weeks after treatment is complete and within 28 days prior to first dose of 
study drug administration. There must also be no requirement for immunosuppressive 
doses of systemic corticosteroids (> 10 mg/day prednisone equivalents) for at least 2 
weeks prior to study drug administration. 

• Women of childbearing potential (WOCBP) as defined below, who: 

o Are unwilling or unable to use an acceptable method of contraception to 
avoid pregnancy for their entire study period and for at least 8 weeks after 
cessation of study drug, or 

o Have a positive pregnancy test at baseline, or 

o Are pregnant or breastfeeding 
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allergy, choice of alternative body imaging will be at the discretion of the 

investigator or his designee; magnetic resonance imaging (MRI) of the brain is 

only needed if clinically indicated 

• Prior to start of treatment must be more than 21 days elapsed from surgery, 

radiation therapy, or prior chemotherapy; more than 42 days elapsed from prior 

immune therapy including vaccines 

• Women of childbearing potential (WOCBP) and fertile men with partners of 

childbearing potential must be using an adequate method of contraception to 

avoid pregnancy throughout the study and for up to 26 weeks after the last dose 

of investigational product, in such a manner that the risk of pregnancy is 

minimized 

Exclusion criteria: 

• Untreated primary uveal melanoma except in cases where metastatic disease is 

diagnosed at the time of primary disease 

• Metastatic uveal melanoma patients with bone-only disease 

• Any other malignancy from which the patient has been disease-free for less than 

2 years, with the exception of adequately treated and cured basal or squamous 

cell skin cancer, superficial bladder cancer or carcinoma in situ of the cervix, 

breast, or prostate 

• Autoimmune disease: Patients with a history of inflammatory bowel disease, 

including ulcerative colitis and Crohn's Disease, are excluded from this study, as 

are patients with a history of symptomatic disease (e.g., rheumatoid arthritis, 

systemic progressive sclerosis [scleroderma], systemic lupus erythematosus, 

autoimmune vasculitis [e.g., Wegener's Granulomatosis]; motor neuropathy 

considered of autoimmune origin (e.g. Guillain-Barre Syndrome and Myasthenia 

Gravis) 

• Any underlying medical or psychiatric condition, which in the opinion of the 

investigator will make the administration of ipilimumab hazardous or obscure the 

interpretation of adverse events (AEs), such as a condition associated with 

frequent diarrhea 

• Any non-oncology vaccine therapy used for prevention of infectious diseases (for 

up to 1 month before or after any dose of ipilimumab) 

• Concomitant therapy with any of the following: tamoxifen, toremifene, IL 2, 

interferon, or other non-study immunotherapy regimens; cytotoxic 

chemotherapy; immunosuppressive agents; other investigation therapies; or 

chronic use of systemic corticosteroids greater than physiologic replacement 

doses; ocular steroid use is acceptable; (a) concomitant palliative radiation for 

the purposes of symptom management is allowed 

• Women of childbearing potential (WOCBP) who: (a) are unwilling or unable to 

use an acceptable method of contraception to avoid pregnancy for their entire 

study period and for up to 26 weeks after cessation of study drug, or (b) have a 

positive pregnancy test at baseline, or (c) are pregnant or breastfeeding 

• Prisoners or subjects who are compulsorily detained (involuntarily incarcerated) 

for treatment of either a psychiatric or physical (e.g., infectious) illness 
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Intervention [28] Induction phase: Nivolumab 1 mg/kg IV plus ipilimumab 3 mg/kg IV every 3 weeks, for a 

total of four doses.  

Maintenance phase: Nivolumab was dosed initially at 3 mg/kg IV every 2 weeks, but during 

the time period of the study, the dosing was changed to 480 mg IV every 4 weeks because 

of a change in US Food and Drug Administration labeling. Treatment was continued for up 

to 104 weeks or until disease progression, unacceptable toxicity, death, or withdrawal of 

consent.  

Comparator(s) No comparator 

Follow-up time At the data collection cutoff (December 2, 2019), the median follow-up period was 13.0 

months (range, 1.3- 43.5 months). [28] 

Is the study used in the health 

economic model? 

No 

Primary, secondary and 

exploratory endpoints [28,33] 

Primary Outcome: 

- Overall response rate 

Secondary Outcome: 

- Progression-free survival  

- Median overall survival  

- One-year overall survival 

Method of analysis The target ORR was 20% with a null hypothesis of a 5% response rate. The ORR was 

presented with the corresponding 95% exact CI, and a one-sample test of proportions was 

used to test the null hypothesis. The Kaplan-Meier method was used to assess the 

distribution of time-to-event variables including OS and PFS. A landmark analysis was 

performed to compare PFS by incidence of toxicity while addressing the issue of immortal 

survival time among patients experiencing toxicities. Data analysis was performed using 

SAS version 9.4 (Cary, NC) and GraphPad Prism 7 Software (La Jolla, CA). [28] 

Subgroup analyses A subgroup analysis was carried out on progression-free survival for 1) patients with 

extrahepatic-only sites of metastases versus liver metastases, 2) patients with different 

American Joint Committee on Cancer M categories of disease, 3) patients removed from 

study for toxicities versus not removed from study. [28] 

Other relevant information N/A 
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Lactate dehydrogenase > 

ULN range – no. (%)  

90 (36) 46 (37) N/A 15 (43) N/A 

LDH: Median (range): N/A N/A 348.0 (155 - 6,200) IU/L 558 (359-6.145) N/A 

LDH: Median - no. (%)      

Normal N/A N/A 27 (51.9) N/A N/A 

LDH ≤ ULN N/A N/A N/A 20 (57) 34 (36.7) 

LDH > ULN 90 (36) 46 (37) N/A 15 (43) N/A 

LDH > 1 – 2 x ULN N/A N/A N/A N/A 33 (35.1) 

LDH > 2 x ULN N/A N/A N/A N/A 22 (22.4) 

Increased < 2.5 x ULN N/A N/A 9 (17.3) N/A N/A 

Increased ≥ 2.5 x ULN N/A N/A 7 (13.5) N/A N/A 

Not available N/A N/A 9 (17.3) N/A 5 (5.3) 

Metastatic disease at the 

time of UM diagnosis – no. 

(%) 

N/A N/A 4 (7.7) N/A N/A 

Liver disease at the time of 

UM recurrence – no. (%) 

     

Liver disease  N/A N/A 41 (78.8) N/A N/A 

Unilobular N/A N/A 10 (19.2) N/A N/A 

Multilobular N/A N/A 28 (53.8) N/A N/A 

Largest metastatic lesions – 

no. (%) 

     

≤3.0 cm, stage M1a 139 (55) 70 (56) 23 (63.9) 17 (49) N/A 

3.1 to 8.0 cm, stage M1B 92 (37) 46 (37) 11 (30.6) 14 (40) N/A 

≥8.1 cm, stage M1c 21 (8) 10 (8) 2 (5.6) 4 (11) N/A 
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Location of metastasis – no. 

(%) 

     

Hepatic only 131 (52) 59 (47) 22 (42.3) 11 (31) 39 (41.5) 

Extrahepatic only 9 (4) 10 (8) 11 (23.5) 7 (20) 8 (8.5) 

Hepatic and extrahepatic 111 (44) 55 (44) 19 (15.5) 17 (49) 47 (50.0) 

Lungs N/A N/A 22 (42.3) N/A N/A 

Bone N/A N/A 9 (17.3) N/A N/A 

Nodal N/A N/A 5 (9.6) N/A N/A 

Brain (not active) N/A N/A 2 (3.8) N/A N/A 

Others N/A N/A 10 (19.2) N/A N/A 

Data missing  1 (<1) 2 (2) N/A N/A N/A 

Prior local therapies of 

uveal melanoma - no. (%) 

     

Previous surgical therapy for 

metastatic disease 

24 (10) 9 (7) N/A N/A N/A 

Enucleation N/A N/A 30 (57.7) N/A N/A 

Brachytherapy N/A N/A 26 (50.0) N/A N/A 

External radiotherapy  N/A N/A 4 (7.7) N/A N/A 

Conservative surgery N/A N/A 3 (5.8) N/A N/A 

Any N/A N/A 2 (4) N/A N/A 

Previous lines of treatment 

for  mUM - no. (%) 

     

0 N/A N/A N/A 20 (57) N/A 

1 N/A N/A N/A 10 (29) N/A 

2 N/A N/A N/A 3 (9) N/A 
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3 N/A N/A N/A 0 (0) N/A 

4 N/A N/A N/A 2 (6) N/A 

Types of prior therapy in 

metastatic setting – no. (%) 

     

Targeted therapy N/A N/A N/A 6 (40) N/A 

  Liver-directed therapy  N/A N/A N/A 3 (20) N/A 

Anti-PD-1 immunotherapy  N/A N/A N/A 2 (13) N/A 

Chemotherapy  N/A N/A N/A 1 (7) N/A 

Other N/A N/A N/A 4 (27) N/A 

GGT: Median (range) N/A N/A 32.0 (12.0–803.0) IU/L N/A N/A 

Normal N/A N/A 34 (65.4) N/A N/A 

Increased < 2.5 x ULN N/A N/A 8 (15.4) N/A N/A 

Increased ≥ 2.5 x ULN N/A N/A 6 (11.5) N/A N/A 

Not available N/A N/A 4 (7.7) N/A N/A 

Alkaline phosphatase: 

Median (range) 

N/A N/A 78 (43.2–826.0) IU/L N/A N/A 

Normal N/A N/A 40 (76.9) N/A N/A 

Increased (>ULN) N/A N/A 7 (13.5) N/A N/A 

Not available N/A N/A 5 (9.6) N/A N/A 

Gene alterations      

GNAQ – no. (%)      

 Wild type N/A N/A 18 (72) 1 (3) N/A 

  Mutant N/A N/A 7 (28) 16 (46) N/A 

GNA11- no. (%)      

 Wild type N/A N/A 11 (44) 1 (3) N/A 
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 Mutant N/A N/A 14 (56) 5 (14) N/A 

SF3B1- no. (%)      

 Wild type N/A N/A 22 (88) N/A N/A 

 Mutant N/A N/A 3 (12) N/A N/A 

3p- no. (%)      

 Wild type N/A N/A 7 (28) N/A N/A 

 Mutant N/A N/A 18 (72) N/A N/A 

8q- no. (%)      

 Wild type N/A N/A 6 (24) N/A N/A 

 Mutant N/A N/A 19 (76)  N/A 

Gene expression profile       

 Class 1A N/A N/A N/A 2 (6) N/A 

 Class 1B N/A N/A N/A 3 (9) N/A 

 Class 2 N/A N/A N/A 8 (23) N/A 

 

15.1 Comparability of patients across studies  

The study populations of IMCgp202 are overall comparable, with the main differences being that time from diagnosis is not known in GEM1402 study and the 

number of patients with extrahepatic disease; In IMCgp100-202, 4% of the tebentafusp arm had extrahepatic only disease, while it was 23.5% in GEM1402. Time 

since primary diagnosis could therefore not be used for matching in the MAIC. This is a potential unmeasured EM/PV which should be considered when 

interpreting the results in the indirect analysis. Furthermore, two sensitivity analysis that explored alternative ways of defining the disease location covariate for 

matching, were carried out in the MAIC to overcome the differences in extrahepatic disease, see appendix F. 

 

The study populations of IMCgp100-202 and Pelster et al. 2020 has some major differences. First of all, IMCgp100-202 only includes patients who have not yet 

received treatment for mUM, while Pelster et al. 2020 includes both previously treated and untreated patients. Approximately 44% of the Pelster et al. 2020 

population has received one or more treatments for mUM. Secondly, 20% of the Pelster et al. 2020 population had extrahepatic disease only, while the number 

is 4% in the tebentafusp arm. The difference in the two studies, especially inclusion of previously treated patients in Pelster et al., 2020 makes the studies 

unsuitable for a MAIC. At the request from the DMC, a narrative comparison was, however, performed between IMCgp100-202 and Pelster et al. 2020. 
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15.2 Comparability of the study populations with Danish patients eligible for treatment 

Since epidemiological data on the UV population in Denmark is limited, the comparison was based on a recently published study from Denmark on real-world 

treatment patterns and OS in patients with UM in the pre and post immunotherapy era. The post immunotherapy data was from 2014 -2018.[16]  

The study populations in IMCgp100-202, GEM1402 and Pelster et al. 2020 are comparable with the Danish Population regarding age and sex. The performance 

score is worse for patients in the clinical setting, which is to be expected. The difference is caused by the inclusion criteria in the IMCgp100-202,GEM1402, and 

Pelster et al. 2020 of an ECOG PS 0-1. This means that the results are not transferable to patients with a PS ≥ 2. In the IMCgp100-202 study there were more 

patients with only extrahepatic or extrahepatic and hepatic metastasis and fewer with only hepatic metastasis compared to the Danish setting. In GEM1402 and 

Pelster et al. 2020 the number of patients with only extrahepatic metastasis was substantially higher than in the Danish patients, and the number of patient with 

hepatic and extrahepatic metastasis was substantially lower. [4,16,18] According to the Swedish expert the number of patients with a good performance score 

and extrahepatic metastasis in the GEM1402 study is unusually high, suggesting that there are some form of selection bias in the GEM1402 study. Likewise the 

number of patients with extrahepatic only disease in the Pelster et al. 2020 study matched the high number from GEM1402, which suggest that the patient 

population does not match a Danish clinical population as precisely as IMCgp100-202. This overall suggests that the results obtained in the GEM1402 and 

IMCgp100-202 studies may be better than what would be seen in a clinical setting.  

Overall, the study population in the IMCgp100-202 study matched overall with the Danish patient population, whereas the differences between both GEM1402 

and Pelster et al. 2020 vs the Danish population was substantially higher. The IMCgp100-202 results were used in the MAIC and compared to the GEM1402 

results, where different patient characteristics were weighted, and two sensitivity analyses were carried out to accommodate the differences of metastasis. 

Therefore, the results in the assessment are deemed relevant for a Danish setting. [4,16,18]. Because of the population differences between IMCgp100-202 and 

Pelster et al. 2020, a MAIC could not be conducted. Thus a narrative analysis was carried out which makes the results from the IMCgp100-202 and Pelster et al. 

2020 comparison less valid than the MAIC.  
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Nausea 120 (49) 29 (26) 

Chills 117 (48) 4 (4) 

Hypotension 95 (39) 3 (3) 

Dry skin 77 (31) 4 (4) 

Headache 75 (31) 11 (10) 

Rash maculo-papular 75 (31) 9 (8) 

Vomiting 73 (30) 10 (9) 

Oedema peripheral 66 (27) 3 (3) 

Diarrhea 61 (25) 22 (20) 

Abdominal pain 60 (25) 17 (15) 

Erythema 60 (25) 1 (1) 

Aspartate aminotransferase increased 56 (23) 11 (10) 

Arthralgia 53 (22) 18 (16) 

Alanine aminotransferase increased 51 (21) 12 (11) 

Cytokine release syndrome 51 (21) 0 

Skin exfoliation 51 (21) 2 (2) 

Abdominal pain upper 50 (20) 14 (13) 
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Hair color changes 48 (20) 0 

Back pain 45 (18) 9 (8) 

Decreased appetite 45 (18) 15 (14) 

Constipation 44 (18) 13 (12) 

Cough 44 (18) 11 (10) 

Vitiligo 40 (16) 4 (4) 

Asthenia 38 (16) 9 (8) 

Hypertension 38 (16) 8 (7) 

Lipase increased 35 (14) 7 (6) 

Dyspnea 32 (13) 7 (6) 

Hyperbilirubinemia 28 (11) 8 (7) 

Dizziness 27 (11) 9 (8) 

Hypophosphatasemia 27 (11) 2 (2) 

Paranesthesia 27 (11) 1 (1) 

Periorbital oedema 26 (11) 1 (1) 

Anemia 25 (10) 4 (4) 

Face oedema 25 (10) 2 (2) 
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Meningioma 1 (0.4) 0 

Metastases to abdominal cavity 0 1 (1) 

Neoplasm progression 0 1 (1) 

Tumour pain 2 (1) 0 

Blood and lymphatic system disorders 1 (0.4) 0 

Anaemia 1 (0.4) 0 

Immune system disorders 25 (10) 0 

Anaphylactic reaction 1 (0.4) 0 

Cytokine release syndrome 24 (10) 0 

Endocrine disorders 0 1 (1) 

Hypopituitarism 0 1 (1) 

Metabolism and nutrition disorders 1 (0.4) 3 (3) 

Dehydration 0 2 (2) 

Hyperglycaemia 0 1 (1) 

Tumour lysis syndrome 1 (0.4) 0 

Psychiatric disorders 1 (0.4) 0 

Mental status changes 1 (0.4) 0 
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Nervous system disorders 5 (2) 2 (2) 

Brain oedema 1 (0.4) 0 

Dizziness 1 (0.4) 0 

Intracranial mass 0 1 (1) 

Lethargy 0 1 (1) 

Motor dysfunction 1 (0.4) 0 

Presyncope 1 (0.4) 0 

Seizure 0 1 (1) 

Spinal cord compression 1 (0.4) 0 

Eye disorders 2 (1) 1 (1) 

Diplopia 1 (0.4) 0 

Periorbital oedema 1 (0.4) 0 

Uveitis 0 1 (1) 

Cardiac disorders 0 1 (1) 

Left ventricular dysfunction 0 1 (1) 

Vascular disorders 5 (2) 0 

Hypotension 5 (2) 0 



 

Side 167/240 
 

Medicinrådet  Dampfærgevej 21-23, 3. sal DK-2100 København Ø +45 70 10 36 00 medicinraadet@medicinraadet.dk www.medicinraadet.dk 

 

Respiratory, thoracic and mediastinal disorders 4 (2) 6 (5) 

Cough 0 1 (1) 

Dyspnoea 2 (1) 0 

Pleurisy 0 1 (1) 

Pneumonitis 0 1 (1) 

Pulmonary embolism 1 (0.4) 3 (3) 

Pulmonary oedema 1 (0.4) 0 

Sleep apnoea syndrome 0 1 (1) 

Gastrointestinal disorders 7 (3) 7 (6) 

Abdominal pain 2 (1) 3 (3) 

Abdominal pain upper 1 (0.4) 0 

Colitis 0 1 (1) 

Diarrhoea 0 1 (1) 

Enteritis 0 1 (1) 

Gastritis 0 1 (1) 

Nausea 4 (2) 1 (1) 

Vomiting 2 (1) 0 
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Hepatobiliary disorders 8 (3) 3 (3) 

Biliary obstruction 1 (0.4) 0 

Hepatic failure 1 (0.4) 0 

Hepatic necrosis 1 (0.4) 0 

Hepatic pain 1 (0.4) 0 

Hepatomegaly 0 1 (1) 

Hepatotoxicity 2 (1) 0 

Hyperbilirubinaemia 2 (1) 3 (3) 

Hypertransaminasaemia 1 (0.4) 0 

Skin and subcutaneous tissue disorders 14 (6) 0 

Pruritus 1 (0.4) 0 

Rash 6 (2) 0 

Rash maculo-papular 4 (2) 0 

Rash papular 1 (0.4) 0 

Skin reaction 1 (0.4) 0 

Urticaria 1 (0.4) 0 

Musculoskeletal and connective tissue disorders 0 2 (2) 
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Bone pain 0 1 (1) 

Pathological fracture 0 1 (1) 

Renal and urinary disorders 2 (1) 0 

Acute kidney injury 1 (0.4) 0 

Renal failure 1 (0.4) 0 

Reproductive system and breast disorders 1 (0.4) 0 

Scrotal inflammation 1 (0.4) 0 

General disorders and administration site conditions 7 (3) 3 (3) 

Asthenia 1 (0.4) 0 

Fatigue 1 (0.4) 0 

Gait disturbance 0 1 (1) 

General physical health deterioration 1 (0.4) 0 

Pyrexia 6 (2) 2 (2) 

Investigations 3 (1) 1 (1) 

Alanine aminotransferase increased 1 (0.4) 0 

Amylase increased 1 (0.4) 0 

Aspartate aminotransferase increased 1 (0.4) 0 
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Hypothyrodism 7 (13.5) - 1 (1.9) - 

Edema 4 (7.7) - - - 

Hypophysitis 4 (7.7) - 1 (1.9) - 

Hepatitis 4 (7.7) - 2 (3.8) 2 (3.8) 

Vomitting  3 (5.8) - - - 

Thyroiditis 3 (5.8) - 2 (3.8) 2 (3.8) 

Constipation 3 (5.8) - - - 

Arthralgia 3 (5.8) - - - 

Pericarditis - - 1 (1.9) - 

Jaundice - - 1 (1.9) 1 (1.9) 

Intestinal perforation - - 1 (1.9) 1 (1.9) 

Hyponatremia - - 1 (1.9) 1 (1.9) 

Hyperthyroidism - - 1 (1.9) 1 (1.9) 

Guillain-Barré syndrome - - 2 (3.8) 2 (3.8) 

Drug administration incidencesd - - 3 (5.8) - 

Colitis - - 1 (1.9) 1 (1.9) 
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Adrenal Insufficiency 4 (11) 0 (0) 

Eye disorder 3 (8) 0 (0) 
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18. Appendix F: Comparative analysis of efficacy and safety 

18.1 Methodology  

In the Danish clinical setting, the relevant comparator to tebentafusp is a combination treatment with ipi/nivo. 

The IMCgp100-202 study does not include this comparator[4], meaning it is necessary to conduct an indirect 

comparison.  

The method used was a MAIC. This methodology enables IPD for tebentafusp from IMCgp100-202 to be 

compared to published summary level data from a study of ipi/nivo, while adjusting for differences in key patient 

characteristics between the two studies, in order to reduce the bias.  

Population-adjusted indirect comparisons such as a MAIC can overcome some of the limitations of simple 

unadjusted cross study-comparisons[85]. However, in cases such as this where there is not a common 

comparator between the trials, an unanchored indirect comparison is required. This loses the protection of 

randomization that is inherent in a network meta-analysis or anchored indirect comparison, requiring the strong 

assumption that all effect modifiers and prognostic variables are accounted for. Bias due to imbalanced effect 

modifiers or prognostic variables that are not collected and reported for both studies may still affect the result, 

and this should be considered in the interpretation.  

The endpoints investigated in the MAIC are OS, PFS and safety.  

18.2 Study design of MAIC  

The general design of the MAIC is to: 

1. Pre-specify the intended approach for deriving the weights for matching, including the baseline 

covariates to be considered for the weight calculation. 

2. Evaluate the balance between comparison groups with respect to important baseline covariates, both 

before and after match-adjustment weighting, and to make a determination as to whether the balance 

and effective sample size after making adjustments is adequate enough to move forward with the 

analysis. 

3. Conduct the intended indirect comparisons via the prescribed statistical methodology using the 

matching weights. 

 

18.3 Comparable studies  

Two potential comparator studies were identified in the SLR described in section 6 and appendix A: GEM1402 

[18] and Pelster et al. 2020 [28]. Both are single arm studies of ipi/nivo in UM. GEM1402 was selected as the 

most appropriate comparison because: 

- GEM1402 is a purely untreated population like IMCgp100-202, while Pelster et al. 2020 is only 57% 

previously untreated [18,28]. 

- GEM1402 is larger than Pelster et al. 2020, n=52 vs. n=33 [18,28]. 

- GEM1402 is based on multi-institution data, while Pelster et al. 2020 is single institution [18,28]. 

- GEM1402 reports more of the key covariates used in matching the populations, see below [18,28].  
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18.4 Covariates used in the MAIC 

Matching covariate can only be done on covariates that are reported in the summary level publication in 

GEM1402. The list of available variables is [18]: 

- Age (years) – median  

- Gender  

- Baseline LDH – proportion in normal range (rather than log-transformed continuous variable)  

- Baseline alkaline phosphatase - proportion in normal range (rather than log-transformed continuous 

variable)  

- Disease location – hepatic only, extrahepatic only, hepatic and extrahepatic (rather than largest 

metastatic lesion continuous variable) 

- ECOG performance status at baseline, proportion 0 or ≥1  

Time since primary diagnosis could not be used in the matching as it was not reported in GEM1402[18]. This is a 

potential unmeasured effect modifier and prognostic variable which should be considered when interpreting the 

results. No other important potential unmeasured effect modifier and prognostic values were identified. 

As there are only a small number of patients with extrahepatic disease in IMCgp100-202 compared to GEM1402, 

this may impact the effective sample size and/or cause modelling issues. Therefore, two additional sensitivity 

analyses were planned to explore alternative ways of defining the disease location covariate applicable for 

matching: 

- Disease location pooled categories - Hepatic only, any extrahepatic (pooled extrahepatic only + hepatic 

and extrahepatic) 

- Largest metastatic liver lesion – proportion ≤3cm, >3cm, no liver lesions 

Patients with missing values for any variables for the IMCgp100-202 study were excluded from the analysis. 

Proportions from the GEM1402 study used the number of subjects reporting data for that variable as a 

denominator (missing data was excluded from calculation of proportions for matching).  

 

18.5 Statistical methodology  

No formal testing was conducted for the analyses, which are essentially exploratory in nature. Rather, HR and 

95% CI were used to help make general conclusions about the comparisons being made. As well as the MAIC, a 

simple UAIC was also performed, to evaluate the impact of the match-adjustment. 

As there is no common comparator linking tebentafusp and ipi/nivo, a so-called “unanchored” MAIC was 

performed.  

In an unanchored MAIC, it is assumed that we have a treatment kI (in this case, tebentafusp) that has been 

studied in a population sI for which we have IPD.  

We have a comparator of interest kA (in this case, ipi/nivo) that has been studied in a population sA for which we 

only have aggregate data. The aim of the method is to re-weight the observed IPD results for kI in population sI to 

make it more similar to population sA, thus enabling a comparison of kI and kA in a more comparable population. 

The weights are calculated as follows [85–87]:  

• Re-centre the IPD patient covariates XsI by subtracting the aggregate data mean covariate value 𝑋̅sA to 
create X’sI 

• The weights are then the values 𝛼̂ that minimize the following equation: 

∑ exp (

𝑛𝐼

𝑗=1

𝛼𝑇𝑿′𝑗𝑠𝐼) 
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Analysis can then be performed on the reweighted data using standard models, similar to in UAIC. Comparator 

patients are given a weight of 1. 

Following the calculation of weights, it is necessary to determine whether the optimization procedure has 

worked correctly and whether the weights derived are sensible. It is easier to examine the distribution of the 

weights by scaling them, so that the rescaled weights are relative to the original unit weights of each individual. 

In other words, a rescaled weight > 1 means that an individual carries more weight in the re-weighted population 

than the original data. A rescaled weight < 1 means that an individual carries less weight in the re-weighted 

population than the original data.  

A summary of the rescaled MAIC weights was produced, including the mean, standard deviation, median and 

range, and a histogram. The covariate distribution for the tebentafusp data pre-match and post-match was 

summarized and compared to the ipi/nivo study. The approximate effective sample size (ESS) was calculated 

using the methods in Phillippo et al., 2016 [85] – if this is small then it may indicate that the weights are highly 

variable due to a lack of population overlap, and so the MAIC estimate may be unstable. 

18.6 Unadjusted indirect comparison (UAIC) 

This methodology is described first, as the MAIC is an extension of the UAIC methodology. A UAIC assumes that 

all effect modifiers and prognostic variables (both measured and unmeasured) are balanced between trials. A 

Cox proportional hazards model was fit to the IPD or pseudo-IPD generated from the KM curves. The model 

included a covariate for treatment and used the Efron method for dealing with ties. The HR and 95% CI from the 

Cox model was presented. The number of patients and events on each arm was tabulated. KM curves were 

produced including numbers at risk, and median survival and 12-month survival rates were summarized.  

18.7 Match-adjusted indirect comparison (MAIC) 

A MAIC assumes that all effect modifiers and prognostic variables are accounted for (measured and correctly 

included as covariates in the matching, or unmeasured and balanced between trials). This is a very strong 

assumption, although less strong than that used for UAIC [85]. A weighted Cox proportional hazards model was 

fit similar to the UAIC but via applying the MAIC weights. CI and p-values were calculated using bootstrapping or 

robust variance estimators to account for the fact that the weights are estimated rather than known[88]. Results 

were presented in the same way as for UAIC, but the weighted tebentafusp/pembrolizumab data were used. 

18.8 Results 

Below a summary of the following can be found: 

- Patient characteristics, observed and matched adjusted, see Table 93 

- Histograms of absolute matching weights, see Figure 37 

- Summary of matching weights, see Table 101. 

- Results of the MAIC, see Table 102 and Figure 38 

 

See the separate file Tebentafusp vs ipi-nivo MAIC stats report for a complete overview of the methodology and 

results.  
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Figure 37. Histograms of absolute matching weights for tebentafusp matched with ipi/nivo for A) overall population, B) extrahepatic only and hepatic + extrahepatic categories and C) liver 

lesion size.  
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‡ The results from the UAIC are the same across all subgroups: overall population, pooled extrahepatic categories, and liver lesions.  

CEA: Cost effectiveness analysis, HR: hazard ratio, Ipi/Nivo: Ipilimumab in combination with nivolumab, MAIC: match adjusted indirect comparison, RR: relative risk, UAIC: unadjusted indirect comparison 
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Figure 39. Kaplan Meier curves of progression-free survival A) MAIC for overall population, B) UAIC, C) MAIC 

for pooled extrahepatic categories and for D) MAIC for liver lesions size covariate 
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19. Appendix G: Extrapolation 
Extrapolation of OS and PFS was required as not all events were observed over the trial periods. IPD from the 

MAIC for both ipi/nivo and tebentafusp were used to conduct an extrapolation analysis. For completeness, an 

assessment of the PH assumption was made. Standard parametric models (exponential, Weibull, log-normal, 

log-logistic, Gompertz, generalized gamma, and gamma) were fitted, following NICE Decision Support Unit 

(DSU) Technical Support Document (TSD) 14 guidance [54]. Hazard functions were used to assess the 

suitability of the parametric models. Goodness-of-fit statistics, the AIC and BIC, are reported to assess the 

models’ fit to the observed data, as well as visual inspection vs. the KM estimates. To identify the parametric 

model with the best fit, the AICs and BICs were initially ranked separately, followed by summation of both 

ranks for each parametric model. Based on the sum of ranks, the overall ranking was thus derived (the lower 

the value of sum of ranks, the better the fit). 

All analyses were conducted in the statistical software R version 3.5.1. The package “flexsurv” (v 2.1) [89] and 

ggplot2 [90] was used in addition to base R commands. 

The TTD curves from IMCgp100-202 comparing tebentafusp and IC (pembrolizumab, ipilimumab and 

dacarbazine) are provided in section 19.3 per request by the DMC. 

19.1 Overall survival 

19.1.1 Assessment of the proportional hazard assumption 

The PH assumption was assessed visually through log-log plots and Schoenfeld residual plots, plots of which 

are presented in Figure 40. The results of the statistical test give a P value of 0.015. Although based on the 

plots presented in, the proportional hazard assumption does not seem violated, given the p value, which 

demonstrates statistical significance, we fitted the data separately to each treatment arm, as the IPD is 

available, negating the need to assume PH. This also gives additional flexibility in the model.  
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Figure 40. Visual assessment of the proportional hazard assumption for overall survival. (a) Cumulative hazard plot; (b) 
log-log plot; (c) Schoenfeld residuals plot. 

 

19.1.2 Parametric models 

19.1.2.1 Hazard functions 

As the hazard functions increase before decreasing a non-monotonic hazard was considered more 

appropriate. Hence, exponential (constant hazard), Weibull, Gompertz and gamma (monotonic hazards which 

only increases or decreases) do not provide the most plausible options. Generalized gamma, log-logistic and 

log-normal (both of which are special cases of the generalized gamma) provide reasonable options. The 

graphs of the hazard functions did not allow to conclude on the choice of extrapolation. Thus, the final choice 

of the extrapolation model was made considering a range of evidence: Akaike information criterion (AIC), 

Bayesian information criterion (BIC), fit to the KM curve, clinical experts’ opinion. The hazard functions for the 

OS parametric models are presented in Figure 41. 
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Log-logistic 722.19 729.15 3 309.14 313.04 3 

Gompertz 727.17 734.13 6 311.12 315.03 4 

Generalized gamma 723.32 733.76 5 310.70 316.55 5 

Gamma 721.45 728.41 1 311.96 315.87 5 

Abbreviations: AIC, Akaike information criterion; BIC, Bayesian information criterion; ipi/nivo, ipilimumab in combination with 

nivolumab 

 

Plot of the extrapolation models overlayed with the KM curves and Rantala KM curves are presented in Figure 

42 over the trial time horizon and in Figure 43 over a 15-year time horizon. Survival probabilities at various 

time-points are also presented in Table 104 and Table 105 in Appendix G. 

Rantala and colleagues conducted a systematic review and meta-analysis of 78 studies (n=2494) in mUM. 

They pooled data for 510 first-line patients. The KM curve constructed using data from these studies which 

only included first-line patients (data reported in supplemental digital content 4, B. OS by percentage of first 

line treatments – 100%; green line) was digitized using WebPlotDigitizer [55], to reconstruct the patient-level 

data and plotted against the data from the IMCgp100-202 for comparison.  

In the tebentafusp arm, the Weibull gives the most pessimistic extrapolation with a 5-year OS probability of 

5% and the log-normal gives the most optimistic extrapolation with a 5-year OS probability of 20%. Based on 

clinical experts’ opinion, a 5-year OS of 12-17% with tebentafusp is clinically plausible. 

Rantala and colleagues found no clinically significant difference in OS by treatment modality[8], and that no 

therapy has demonstrated a significant improvement in OS in the last 40 years [24,56]. Hence it was 

considered that the data reported by Rantala et al. on first-line patients is the best benchmark available for 

comparison against the ipi/nivo data [8]. Additionally, the clinical experts consulted during the global model 

CEM development estimated that the OS under current treatment modalities is between 0% and 5% at 5 

years. With this information in mind combined with the reasonable fits of most of the parametric models in 

both arms – log-normal and log-normal were applied as base case in both arms. Log-normal, gamma, 

generalized gamma and Weibull are tested in scenario analysis.  

Applying the log-normal distribution to the ipi/nivo arm resulted in a 5-year OS of 9.64%. An estimated that is 

considered conservative give the expert input on the current treatment modalities being between 0-5% at 

year 5. Weibull and gamma are the two models with the statistically best fit for the tebentafusp arm, given 

the clinical expert expected the 5-year OS to be between 12-17%. Log-normal being the statistically fourth 

best fit was chosen to match the approach in the ipi/nivo arm, also the clinical expert did not find a 5-year OS 

of 20% for tebentafusp unrealistic, considering the mUM surveillance program, where patients are expected 

to be diagnosed earlier giving them a better chance of Progression-free survival. OS probabilities at various 

time-points are presented in Table 104 for ipi/nivo and Table 105 for tebentafusp. 
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Figure 42. Overall survival standard parametric models - Trial time horizon. 
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Figure 43. Overall survival standard parametric models -15-year time horizon. 
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19.2 Progression-free survival 

19.2.1 Assessment of the proportional hazard assumption 

The PH assumption was assessed visually through log-log plots and Schoenfeld residual plots, graphs of which 

are presented in Figure 44. The results of the statistical test give a P value of 0.022. Although based on the 

plots presented in Figure 44, the proportional hazard assumption does not seem violated, given the p value, 

which demonstrates statistical significance, we fitted the data separately to each treatment arm, as the IPD is 

available, negating the need to assume PH. This also gives additional flexibility in the model.  

 

Figure 44. Visual assessment of the proportional hazard assumption for progression-free survival. (a) Cumulative 

hazard plot; (b) log-log plot; (c) Schoenfeld residuals plot. 
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19.2.2 Parametric models 

19.2.2.1 Hazard functions.  

As the hazard functions increase before decreasing a non-monotonic hazard was considered more 

appropriate. Hence, exponential (constant hazard), Weibull, Gompertz and gamma (monotonic hazards which 

only increases or decreases) do not provide the most plausible options. Generalized gamma, log-logistic and 

log-normal (both of which are special cases of the generalized gamma) provide reasonable options. The 

graphs of the hazard functions did not allow to conclude on the choice of extrapolation. Thus, the final choice 

of the extrapolation model was made considering a range of evidence: Akaike information criterion (AIC), 

Bayesian information criterion (BIC), fit to the KM curve, clinical experts’ opinion. The hazard functions for the 

OS parametric models are presented in Figure 45. 

 
Figure 45. Hazard function of PFS parametric models. 
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24 18.0% 9.75% 9.79% 17.32% 12.94% 14.59% 11.28% 

30 18.0% 5.45% 5.48% 13.48% 9.71% 11.06% 7.20% 

36 (3 years)  2.98% 3.00% 10.73% 7.57% 8.78% 4.64% 

48 (4 years)  0.93% 0.94% 7.37% 5.14% 6.34% 2.11% 

60 (5 years)  0.29% 0.30% 5.36% 3.78% 5.12% 1.02% 

120 (10 

years) 

 0.00% 0.00% 1.72% 1.42% 3.57% 0.05% 

Abbreviations: AIC, Akaike information criterion; BIC, Bayesian information criterion 
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20.4 Systematic selection of studies 

In order to be selected, the publication had to fulfil all the inclusion criteria and none of the exclusion criteria 

in Table 116, Table 117, and Table 118. After de-duplication, every record retrieved in the search was 

independently reviewed by two reviewers and marked as include or exclude after review of the study title 

and abstract (where the latter was available). This is in line with NICE requirements for review of economic 

model inputs, which are accepted by HTA agencies across Europe. Where records appeared to satisfy the 

criteria for inclusion within this SLR based on the title and abstract, the full texts were retrieved for review. 

Each of these records were re-evaluated in a full-text review by two independent reviewers. Any indecisions 

were resolved through discussion until a consensus was reached. As well as pre-specified specific hand-

searching, general hand-searching was also performed to identify further studies of interest; this included 

searching of review articles, the reference lists of included full text publications and free text searching. Texts 

identified via hand-searching were subjected to the same full text review process. 

20.4.1 Results of the literature review 

A PRISMA flow diagram of the studies identified in the economic literature review (CE, HRQoL, and cost and 

healthcare resource use studies) is shown in Figure 49. A total of six HRQoL studies were included for analysis 

and the list of the studies is presented in Table 125. None of the identified HRQoL studies involved patients 

receiving tebentafusp or reported generic HRQoL utility values. Therefore, the studies identified were 

assessed not to be relevant to the decision problem or the de novo model. The utility tools used in these 

studies are reported in Table 125.  A total of four healthcare resource use and cost studies were included for 

analysis and the list of the studies is presented in Table 125. Three of the identified studies reported on costs 

of an in-hospital procedure not relevant to the decision problem and were not set in a European country. The 

fourth study was set in the UK and investigated the overall costs in patients with a diagnosis of UM. However, 

this study was an abstract; it omitted several significant costs associated with management of UM; and did 

not report disaggregated cost data. Because of these limitations, none of the studies were considered to be 

suitable to inform the decision problem or the de novo model. An overview of the excluded articles based on 

full-text review is presented in Table 124. 
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Figure 49. PRISMA Flow Chart (updated search, September 2021). 
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 Eleuteri  2021 Cost-utility analysis of a decade of liver 

screening for metastases using the 

Liverpool Uveal Melanoma Prognosticator 

Online (LUMPO) 

Wrong intervention 

Gollrad 2021 Quality of life and treatment-related 

burden during ocular proton therapy: a 

prospective trial of 131 patients with 

uveal melanoma 

Wrong population 

Klingenstein  2020 Screening for Predictive Parameters 

Requiring Psycho-Oncological Intervention 

via the National Comprehensive Cancer 

Network Distress Thermometer in the 

Follow-Up of Uveal Melanoma Patients 

Wrong outcomes 

Joh  2021 Outpatient ocular brachytherapy: The USC 

Experience 

Wrong population 

Lieb 2020 Psychosocial impact of prognostic genetic 

testing in uveal melanoma patients: a 

controlled prospective clinical 

observational study 

Wrong population 

Meijer  2019 Percutaneous hepatic perfusion with 

melphalan in patients with unresectable 

liver metastases from ocular melanoma 

using the Delcath System's second-

generation hemofiltration system: A 

prospective phase II study 

Insufficient data 

Melia 2006 Quality of life after iodine 125 

brachytherapy vs enucleation for 

choroidal melanoma - 5-Year results from 

the collaborative ocular melanoma study: 

COMS QOLS report no. 3 

Wrong intervention 
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Middlebrook 2016 Gene Expression Profile Testing in Uveal 

Melanoma: An Economic Model to 

Evaluate Resource use in the United 

States 

Wrong population 

Mouriaux 2012 Liver function testing is not helpful for 

early diagnosis of metastatic uveal 

melanoma 

Wrong population 

Nguyen 2020 External beam radiotherapy vs plaque 

brachytherapy in treatment of uveal 

melanoma: A cost analysis 

Wrong intervention 

Rostas 2017 Health-related quality of life during trans-

arterial chemoembolization with drug-

eluting beads loaded with doxorubicin 

(DEBDOX) for unresectable hepatic 

metastases from ocular melanoma 

Wrong population 

 Walpole 2021 Microsimulation Model for Evaluating the 

Cost-Effectiveness of Surveillance in BAP1 

Pathogenic Variant Carriers 

Wrong intervention 

Wright 2017 Liver Resection After Selective Internal 

Radiation Therapy with Yttrium-90 is Safe 

and Feasible: A Bi-institutional Analysis 

Wrong population 

Young  2021 CADTH Health Technology Review 

Yttrium-90 Microspheres for Intermediate 

or Advanced-Stage Hepatocellular 

Carcinoma 

Wrong study design 
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Cycle 5 day 1 162 219 57 26% 

Cycle 9 day 1 99 126 27 21% 

Cycle 13 day 1 63 80 17 21% 

Cycle 17 day 1 33 48 15 31% 

Cycle 21 day 1 19 28 9 32% 

Cycle 25 day 1 13 19 6 32% 

Cycle 29 day 1 16 17 1 6% 

End of treatment 170 317 147 46% 

Survival follow-up day 90 56 130 94 72% 

Survival follow-up day 180 35 92 57 62% 

Survival follow-up day 270 25 70 45 64% 

Survival follow-up day 360 19 49 30 61% 

Abbreviations: N, number; Obs., Observation 

 

Based on the pattern of missing data, data imputation was conducted for baseline and the treatment phase, 

but not the survival follow-up period.  

Mean imputation was used at baseline. Missing covariates and EQ-5D data were imputed with the mean 

value at baseline for continuous variables, or modal value for the categorical variables.  

Multiple imputation was used for end of treatment given the high number of missing values. Multiple 

imputation was done using the ‘mi impute’ command in Stata, imputing missing EQ-5D utilities at end of 

treatment using chained equations with truncated regressions [63]. Forty-seven imputations were run, as this 

equalled the percentage of patients with missing EQ-5D records at the end of treatment. Multiple imputation 

was conducted using the following variables as covariates: 
• Socio-demographic variables: age, sex, race, ethnicity, region, country (which were assumed to 

stay the same over the follow-up period) 

• Clinical variables: ECOG score at baseline, stage at initial diagnosis, presence of metastasis at 

initial diagnosis, LDH level at baseline, size of largest metastatic lesion at baseline, size of largest 

liver metastatic lesion at baseline (which are assumed to stay the same over the follow-up 

period) 

• Other variables: treatment assignment, OS duration, time between baseline and the assessment 

timepoint, baseline score EQ-5D utility 

For intermediate time points, linear interpolation was used as there was limited variation of the EQ-5D utility 

over time. 

 

A generalised estimating equation (GEE) model was used to deal with the repeated measures of the same 

individuals, as it gives population average effects, which was appropriate for the purpose of a CE analysis. 

A range of model specifications were tested, including the following covariates:  
• Age 

• Sex 

• An indicator for whether the EQ-5D assessment was done before (i.e. on treatment) or, on or 

after treatment discontinuation (i.e. off treatment) 

• Treatment arm 
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