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Draft assessment report regarding durvalumab (Imfinzi) in combination with tremelimumab (Imjudo) 
indicated for the first-line treatment of adults with unresectable hepatocellular carcinoma (uHCC)  
  
 
AstraZeneca would like to thank you for the assessment of durvalumab in combination with tremelimumab 
(STRIDE) for first-line treatment of adults with unresectable hepatocellular carcinoma (uHCC) and appreciate the 
opportunity to comment on the draft report.   
 
Overall, AstraZeneca find the DMC report to be balanced and thorough. However, we have one remark regarding 
the cost analysis and the assumed treatment duration that we would like to comment further upon.  
   
The assessment report concludes that the MAIC analysis performed in the application shows that there are no 
differences in OS outcomes despite of differences in PFS between STRIDE and atezolizumab + bevacizumab. 
The 5-year follow-up OS data from the latest update of the HIMALAYA study further confirms the OS benefit of 
STRIDE. 
 
Regarding PFS, the indirect comparison estimated an HR of 1.73 (95% CI; 1.30, 2.32) for STRIDE compared with 
atezolizumab + bevacizumab. In the DMC assessment report, this difference in PFS is acknowledged to be due 
to a difference in the mode of action, where the effect of STRIDE occurs by an indirect activation of the immune 
system and not directly on the tumor cells as is the case with bevacizumab. This difference means that the 
response of STRIDE is developing gradually (and more slowly), and therefore the effect to a greater extent will be 
reflected in long-term survival. Based on this it is concluded that the PFS is not as relevant an endpoint as OS in 
determining clinical equivalency between the two treatments, and therefore the focus in the assessment report is 
on the evaluation on OS.  
 
Both STRIDE and atezolizumab + bevacizumab are administered until disease progression or intolerable adverse 
events according to the SmPC’s. Consequently, we assume that the treatment duration is equal to PFS in the cost 
analysis. Data from the clinical studies show the median time on treatment was 5.5 months for STRIDE in 
HIMALAYA and 8.4 months for atezolizumab + 7.0 months for bevacizumab in IMbrave150. 
 
In the assessment report, the main cost analysis assumes equal treatment duration between the two treatments, 
due to an assumption on equivalent efficacy. However, with the difference in PFS estimated in the MAIC analysis, 
and the differences observed in the respective clinical studies regarding median time on treatment, the results 
from the main analysis will most likely lead to an underestimation of the total treatment cost related to atezolizumab 
+ bevacizumab compared to the real-life costs. As a consequence, a sensitivity analysis is presented in the 
assessment report where the difference in PFS is taken into consideration for the cost analysis and presented in 
the summary of the assessment report.     
 
In conclusion, AstraZeneca would like to highlight that when evaluating the total costs, it is important to include 
differences in treatment duration, as this would likely be a more accurate reflection of the cost observed in clinical 
practice. Therefore, we would like to encourage DMC to account for the differences in treatment duration and put 
their main emphasis on the sensitivity analysis when evaluating STRIDE for uHCC patients in Denmark.   
 

  



 
As a final note, STRIDE has demonstrated a clear OS benefit for patients with uHCC in the HIMALAYA trial, which 
showed that one in five patients was alive with STRIDE at the 5-year OS analysis, the longest follow-up in a phase 
3 study within uHCC to date, and substantially longer than the 15.6 months follow-up for atezolizumab + 
bevacizumab in the IMBrave150 study. We hope that STRIDE will be made available for Danish patients with 
uHCC, so they can benefit from this treatment in the future. 
 
 
 
 
Kind regards,   
 
Mette Lange 
Market Access Manager  
AstraZeneca A/S 
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Leverandør AstraZeneca 

Lægemiddel Imfinzi (durvalumab) i kombination med Imjudo (tremelimumab) 

Ansøgt indikation 
Durvalumab i kombination med tremelimumab er indiceret til 
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resektabel hepatocellulært karcinom (HCC)  
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Prisinformation 

Amgros har forhandlet følgende pris på Imjudo (tremelimumab): 

Tabel 1: Forhandlingsresultat Imjudo 

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

Rabatprocent ift. 
AIP 

Imjudo 20 mg/ml 15 ml 155.726,82 XXXXXXXX XXXXX 

 

Prisen er betinget af Medicinrådets anbefaling.  

Det betyder, at hvis Medicinrådet ikke anbefaler Imjudo, indkøbes lægemidlet til følgende SAIP: 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
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Amgros har følgende aftalepris på Imfinzi (durvalumab): 

Tabel 2: Aftalepris Imfinzi 

Lægemiddel Styrke Pakningsstørrelse AIP (DKK) SAIP, (DKK) Rabatprocent ift. 
AIP 

Imfinzi 50 mg/ml 10 ml 17.307,33 XXXXXXXX XXXXX 

Imfinzi 50 mg/ml 2,4 ml 4.179,6 XXXXXXXX XXXXX 

 

Aftaleforhold 

Amgros har indgået en aftale med leverandøren, som gælder fra den 19.12.2024 til den 31.12.2025. 

Leverandøren har mulighed for at sætte prisen ned i hele aftaleperioden. 

Aftalen på Imjudo gælder i samme periode som aftalerne på de øvrige immunterapier.    

Konkurrencesituationen 

Tabel 2 viser lægemiddeludgifter på udvalgte sammenlignelige lægemidler jf. Medicinrådet 
vurderingsrapport.  

Tabel 3: Sammenligning af lægemiddeludgifter pr. patient for et års behandling 

Lægemiddel Styrke 
Paknings-
størrelse 

Dosering 
Pris pr. 
pakning 

(SAIP, DKK) 

Lægemiddeludgift 
pr. år (SAIP, DKK) 

Imjudo 20 mg/ml 15 ml 300 mg IV på 
dag 1 i cyklus 1 

XXXXXXXX XXXXXX 

Imfinzi 50 mg/ml 10 ml 1.500 mg IV 
hver 4. uge 

XXXXXXXX XXXXXXX 

Pris for kombinationsbehandling XXXXXXX 

Tecentriq 1.200 mg 1 stk. 1.200 mg IV 
hver 3. uge  

XXXXXXXXX XXXXXXX 

Bevacizumab 25 mg/ml 16 ml 15 mg*/kg IV 
hver 3. uge 

XXXXXX XXXXXX 

Pris for kombinationsbehandling XXXXXXX 

*Patientens vægt er 82 kg jf. Medicinrådets vurderingsrapport 
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Tabel 4: Sammenligning af lægemiddeludgifter pr. patient baseret på behandlingsvarighed baseret på PFS 

Lægemiddel Styrke 
Paknings-
størrelse 

Dosering 
Pris pr. 
pakning 

(SAIP, DKK) 

Lægemiddeludgift 
(SAIP, DKK) 

Imjudo 20 mg/ml 15 ml 300 mg IV på 
dag 1 i cyklus 1 

XXXXXXXX XXXXXX 

Imfinzi 50 mg/ml 10 ml 1.500 mg IV 
hver 4. uge 

XXXXXXXX XXXXXXXX 

Pris for kombinationsbehandling XXXXXXX** 

Tecentriq 1.200 mg 1 stk. 1.200 mg IV 
hver 3. uge  

XXXXXXXXX XXXXXXXXX 

Bevacizumab 25 mg/ml 16 ml 15 mg/kg* IV 
hver 3. uge 

XXXXXX XXXXXXXXX 

Pris for kombinationsbehandling XXXXXXXXX*** 

*Patientens vægt er 82 kg jf. Medicinrådets vurderingsrapport 
**Behandlingsvarighed på 5,5 måneder jf. Medicinrådets vurderingsrapport 
***Behandlingsvarighed på 8,4 måneder for Tecentriq og 7 måneder for bevacizumab jf. Medicinrådets vurderingsrapport 

 

Status fra andre lande 

Tabel 2: Status fra andre lande 

Land Status Link 

Norge Anbefalet Link til anbefaling 

England Under vurdering Link til vurdering 

 

Konklusion 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  

https://www.nyemetoder.no/metoder/durvalumab-imfinzi-tremelimumab-imjudo/
https://www.nice.org.uk/guidance/indevelopment/gid-ta10571
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3.1 The medical condition  

Hepatocellular carcinoma (HCC) is the most common form of primary liver cancer, 

accounting for 80-90% of all liver cancer cases, and represents the sixth most common 

cancer and the third leading cause of cancer death worldwide.(6, 7).  Incidence of HCC is 

three to four times higher in men compared to women and in older adults, with the highest 

age-specific incidence reported in individuals aged >70 years old.(7-10) The strongest risk 

factor for HCC development is cirrhosis of any aetiology, viral hepatitis, as well as diabetes 

or obesity related non-alcoholic steatohepatitis (NASH), chronic alcohol consumption, and 

exposure to aflatoxin B1(7, 11). From 2017-2021 about 500 new cases of liver cancer was 

diagnosed in Denmark each year(12), however, the incidence increased to 598 liver cancer 

patients in 2022, with an incidence rate of 11.8/100 000 for men and 4.3/100 000 for 

women in 2022(13). 70-80% of patients diagnosed with HCC have a history of cirrhotic liver 

(14), where the most frequent cause of cirrhosis (approx. 65%) in Denmark is excessive 

alcohol consumption(15). However, there seems to be a decrease in alcoholic cirrhosis and 

Hep B and C infections these years, while fatty cirrhosis has an increasing trend(14).  

Pathophysiology 

HCC development is a complex process, it usually occurs through a multistep biological 

process which results in the malignant transformation of normal hepatocytes.(16) In 

general, various HCC-inducing aetiologies give rise to continuous rounds of hepatocyte 

death and regeneration, which eventually leads to chronic liver disease and cirrhosis.(17) 

Cirrhosis is characterized by abnormal liver nodule formation, collagen deposition, and 

scarring of the liver.(17) Cirrhosis then leads to the formation of hyperplastic nodules, pre-

malignant dysplastic nodules, and ultimately HCC, which has the capacity to invade the 

surrounding fibrous stroma and vessels, and occasionally has metastatic potential.(17) See 

Figure 1 for a summary of the molecular progression and features associated with 

HCC.(17)  

 

Figure 1. Histopathological progression and molecular features of HCC 

 

Source: Adapted from Farazi and DePinho (2006).(17) 

Clinical presentation 

HCC generally presents with non-specific symptoms such as right upper abdominal or 

epigastric pain, early satiety, weight loss, and malaise(6). As a result of these non-specific 

symptoms, HCC diagnosis is often delayed, and the majority of patients with HCC are 

diagnosed with advanced disease, which precludes the use of potentially curative 
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Current treatment of advanced HCC 

In patients with advanced-stage HCC, systemic treatment is considered the most 

appropriate treatment option. Current first-line treatments for advanced-stage HCC 

include a combination of atezolizumab (PD-L1 inhibitor) and bevacizumab (VEGF inhibitor) 

as well as tyrosine kinase inhibitors (TKIs) sorafenib and lenvatinib (30-34). 

Atezolizumab and bevacizumab 

Recently the combination of atezolizumab and bevacizumab has become the SOC for 

advanced HCC patients without contraindications to either immune checkpoint inhibitors 

or anti-angiogenic therapy. Atezo-bev has been approved by the European Commission in 

the first-line setting following the phase 3 IMbrave150 study, which demonstrated 

significant and clinically meaningful improvements in the co-primary endpoints of OS and 

PFS compared to sorafenib(35), results are presented in Chapter 6. Despite becoming the 

first-line SOC for patients with advanced HCC, atezo-bev may not be suitable for patients 

with bleeding risks(36). As a consequence of patients’ underlying liver disease and high 

incidence of portal hypertension, patients with advanced HCC are at a particularly high risk 

of GI-bleeding, a risk which may be exacerbated by antiangiogenic agents such as 

bevacizumab, for which bleeding is a known safety concern(37, 38). In the EPAR of 

atezolizumab (39), screening for and subsequent treatment of esophageal varices was 

recommended as per clinical practice prior to starting treatment with the combination of 

atezolizumab and bevacizumab. The assessment report concluded that despite attempts 

to exclude all patients with prior bleeding due to esophageal and/or gastric varices within 

6 months prior to study treatment and perform esophagogastroduodenoscopy (EGD) on 

all patients in order to treat all size varices, a considerable number of patients experienced 

gastrointestinal bleedings in the atezo-bev arm in study IMbrave150. Patients treated with 

bevacizumab have an increased risk of hemorrhage, and cases of severe gastrointestinal 

hemorrhage, including fatal events, were reported in patients with HCC treated with 

atezo-bev. In 2021 the DMC approved atezolizumab in combination with bevacizumab as 

first line treatment for unresectable HCC patients with preserved liver function and good 

performance status(40). There has not yet been published any real-world evidence studies 

in a Danish setting. 

 

Sorafenib  

In the advanced-stage HCC setting, sorafenib (a multireceptor TKI) was until recently the 

only treatment option shown to significantly extend survival compared with placebo. The 
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efficacy and safety were shown in the global, randomised, double-blinded, placebo-

controlled Phase III SHARP-study. However, sorafenib failed to offer patients a long-term 

survival beyond one year (one-year landmark survival of 44%)(41). Sorafenib is also 

associated with high toxicity, with ~15% of patient’s intolerant to treatment and a further 

35% requiring dose reduction(42). Clinical outcomes for patients receiving treatment with 

sorafenib are associated with patients’ liver function, and patients with well-preserved 

liver function (Childs-Pugh A) had considerably longer OS than patients with poor liver 

function (Childs-Pugh B/C)(43). As the majority of advanced-stage HCC patients present 

with chronic cirrhosis, poor liver function, and compromised functional status, there is an 

unmet need for additional well-tolerated and effective treatment options to extend 

survival in this patient group. Sorafenib has been available in Denmark since 2007. A 

nationwide study from 2012 showed that the median OS for sorafenib in Danish patients 

was 5.4 months compared to 10.7 months in the original clinical study, SHARP.(41, 44)  

 

Lenvatinib  

Lenvatinib is another multi-receptor TKI which when approved in 2018 represented the 

first new drug approved in the first-line advanced HCC setting for over ten years(45). 

Lenvatinib demonstrated non-inferiority compared with sorafenib in the Phase III REFLECT 

study (45). Based on these results, lenvatinib has been positioned as an alternative to 

sorafenib in the treatment of advanced-stage HCC, however, there are some limitations 

to treatment with lenvatinib. Firstly, Grade 3 or higher treatment-emergent adverse 

events (TEAEs) occurred at similar rates in the lenvatinib and sorafenib arms(45). 

Additionally, patients enrolled in the REFLECT trial could not have >50% liver involvement, 

clear bile duct invasion or main portal vein invasion, which may suggest that this trial 

population is not fully representative of the wider advanced HCC population. In a real-

world study, however, the results were aligned with the pivotal study and the authors 

raised lenvatinib as a choice for patients ineligible for immune-oncology (IO) therapies(46). 

 

2L and 3L 

According to the Danish clinical guidelines sorafenib, lenvatinib or regorafenib can be used 

as 2nd and 3rd line in patients with preserved liver function(14). However, regorafenib 

remains the only drug approved by the Danish Medicines Council for second line 

treatment in Denmark for patients with hepatocellular carcinoma with performance status 

0-1 and with liver function corresponding to Child Pugh A, which is previously treated with 

and have tolerated sorafenib(47). 

Unmet need 

As concluded by EMA authorities in the IMJUDO EPAR (48), despite recent advances in 

treatment options, patients with uHCC continue to have a short life expectancy and the 

underlying liver disease and portal vein hypertension increase the risk of gastrointestinal 

bleeding, which can be potentially life-threatening.  1L treatment with immunotherapy 

atezolizumab in combination with bevacizumab (atezo-bev) showed superior effect vs. the 

TKI sorafenib in the IMbrave150 study, and thus immune-combination therapy remains 

the first choice for patients who are expected to tolerate immunotherapy. As presented 

in chapter 6, STRIDE has also shown superior OS-effect vs. sorafenib in the HIMALAYA trial, 

but has potential advantages compared to both atezo-bev and sorafenib as STRIDE has a 

toxicity profile with clinically important differences. STRIDE is also the only 
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3.5 Choice of comparators 

Imjudo (tremelimumab) in combination with Imfinzi (durvalumab) is indicated as first line 

treatment of adults with advanced or unresectable hepatocellular carcinoma (uHCC). The 

dosing regimen is called STRIDE (Single Tremelimumab Regular Interval Durvalumab). As 

stated above, the Danish clinical guidelines recommend atezo-bev to be used as first line 

treatment (taking into account their contraindications). 

In accordance with the recommendations in the Danish clinical guidelines, for HCC patients 

in the Himalaya ITT population atezolizumab-bevacizumab is the relevant comparator. 
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Figure 4. SLR strategy 

 

Of the 18 publications identified in the SLR, 13 were relevant for the ICT, the remaining 5 

focused on specific subgroups and were therefore not considered for the ICT. Three clinical 

trials (REFLECT, CheckMate459, IMbrave150) plus three other studies potentially of 

interest to connect the network were identified. No publication was available for the 

HIMALAYA trial at the time of the SLR update, however, data on file provided by 

AstraZeneca was considered for the feasibility assessment of the ITC. One additional 

publication (Cheng et al. 2022)(1) was identified through hand searches and was also 

considered for the ITC. This publication reported updated data of IMbrave150 with a 

longer follow-up duration. 

A summary of the study design characteristics across all included studies are outlined in 

appendix H (Table 87). A total of six studies conducted in patients with unresectable HCC, 

with the addition of the AZ HIMALAYA trial, obtained from AstraZeneca’s data on file, were 

included in the review, from 18 publications. Eight publications on the six studies from the 

original SLR were included. Nine publications on IMbrave 150 and one publication on 

CheckMate 459 were included as part of a targeted literature search to update the global 

SLR in October 2023. For this application, one publication on IMbrave 150 was deemed 

relevant for the efficacy and safety comparison, hence why only one publications is 

included in the local adaptation of the global SLR(1).  

The study baseline characteristics differed in terms of the study site countries and regions. 

The regions differed as three trials had global sites, one trial excluded Asia-Pacific and two 

trials were performed in the Asia-Pacific region only. 

For the local adaption of the SLR, the only relevant comparison would be STRIDE 

(Durvalumab + tremelimumab) vs. Atezo-bev (recommended by DMC).  
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with tremelimumab (STRIDE regimen and T75+D) or in combination with bevacizumab in 

433 patients with unresectable HCC in the first- or second-line setting.) HIMALAYA is a 

global, multicenter open-label, Phase 3 randomized, study in patients with unresectable 

hepatocellular carcinoma (uHCC) not eligible for locoregional therapy and with no prior 

systemic therapy. (48) 

The IMbrave150 trial (NCT03434379) was a global, multicenter, open-label, phase 3 

randomized trial, to determine the safety and efficacy of atezo-bev as compared with 

sorafenib in patients with unresectable hepatocellular carcinoma who had not received 

systemic therapy prior to the study (36).
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In summary: 

• OS at DCO4: A statistically significant median OS improvement from 13.8 months to 16.4 

months with a 22% reduced risk of death, HR 0.78 (95% CI 0.67-0.92) in favor of STRIDE.  

• The median follow-up time for HIMALAYA was over 49 months at the updated analysis 

(DCO4). For atezo-bev, only 18 months survival rates have been published. While we do 

not know the long-term effect for atezo-bev, this is well documented for STRIDE. 

• The OS benefit was confirmed at DCO4 (four-year update), showing that 25.2% of the 

patients were alive in the STRIDE arm and 15.1% in the sorafenib arm at 48 months. 

• The updated four-year OS shows improvement for STRIDE vs. sorafenib regardless of 

etiology. 

6.1.4.2 Overall survival 

The HIMALAYA trial met its primary objective demonstrating a statistically significant and 

clinically meaningful improvement in OS for treatment with STRIDE compared to sorafenib 

at DCO4. Median OS improved from 13.8 months to 16.4 months with a 22% reduced risk 

of death, HR 0.78 (CI 0,67-0,92) with an estimated 2.7-month difference in median OS 

values between the two treatment arms, at DCO3 (5).  The OS benefit was confirmed with 

the longer follow-up at DCO4 illustrated in Figure 5 below. The updated results confirmed 

the sustained OS benefit as durable responses from adding a single priming dose of CTLA-

4 inhibitor tremelimumab to repeated dosing of the PD-L1-inhibitor durvalumab (63). The 

KM curves began to separate after 6 months of therapy and the improvement in OS was 

sustained, with a greater number of patients alive in the STRIDE treatment arm compared 

with the sorafenib treatment arm at all recorded timepoints (5), see Figure 5 below (63). 

The updated analysis was performed after a median of 49.12 months follow up with 75.0% 

of events in the STRIDE arm and after a median of 47.31 months with 81.2% events in the 

sorafenib arm, respectively (607 OS events in total) (63). Thus, the OS data are considered 

mature (64). 

Figure 5. Four-year updated OS curve. 

 

Source: Sangro et all 2024(63) 

Survival rates for STRIDE vs sorafenib were 48.7% vs 41.5% at 18 months, 40.5% vs 32.6% 

at 24 months, 30.7% vs 20.2% at 36 months, and 25.2% and 15.1% at 48 months, 
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respectively, showing the development of plateau in the STRIDE-arm. In the sorafenib-

arm, 17.2% of the patients received immunotherapy in second line. This is seen as longer 

OS survival compared to previous studies. 

6.1.4.3 Subgroup analyses of OS data – STRIDE vs. sorafenib 

Subgroup analyses were undertaken to assess the consistency of treatment effect across 

a range of important clinical and demographic characteristics (Figure 6). The OS benefit 

favoring STRIDE treatment vs. sorafenib treatment was consistent across most pre-

specified subgroups, evidenced by the fact that the HR point estimate for each subgroup 

was contained within the 95% CI of the HR for the overall population. Some variability was 

observed, in particular for the female sex subgroup and for the subgroup of patients with 

confirmed HCV disease. For analysis of the female sex subgroup, this variability is likely 

due to the small sample size (<100 patients were enrolled in each treatment arm). For 

HCV, a post-hoc analysis of baseline covariates within the HCV subgroup identified 

potential imbalances in prognostic factors between the groups. Overall, however, the 

subgroup analyses demonstrate that the OS benefit observed in the intention-to-treat 

(ITT) population was consistent across stratification and pre-specified subgroups (5).  

Figure 6. Forest plot of OS in patient subgroups for STRIDE versus sorafenib in the ITT population, 

DCO3 (supplementary material to (5)) 

 

 

6.1.4.4 Progression free survival 

Treatment with STRIDE resulted in a median time to progression of 3.78 months (3.68-

5.32) compared to 4.07 months (3.75-5.49) with sorafenib (FAS: HR for PFS = 0.90 (CI 0.77-

1.05), Figure 7). However, a greater proportion of patients were progression-free at final 

analysis (DCO 3) in the STRIDE treatment arm compared with the sorafenib-arm (12.5% vs. 

4.9%). The results are aligned with the MoA of immune check-point inhibitors, where the 

tumor killing mechanism of action is indirect and mediated through immune system 
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6.1.4.5 Interpretation of HIMALAYA efficacy results 

In the HIMALAYA trial, a statistically significant and clinically meaningful improvement of 

the primary endpoint overall survival (OS) was shown in the STRIDE-arm compared to the 

sorafenib-arm, which was seen as the separation of the Kaplan-Meier curves reflecting the 

long-term benefit. The long-term benefit was seen in the landmark analyses as a higher 

proportion of patients alive at 18 months (48.7% vs 41.5%), 24 months (40.5% vs 32.6%), 

36 months (30.7% vs 19.8%) and 48 months (25.2% vs 15.1%) with STRIDE compared to 

sorafenib (63).  The dual-inhibition with immune check-point inhibitors PD-L1 and CTLA-4 

has been studied in several clinical trials and experience has also been gained from post-

marketing authorization use (66-69). This dual inhibition appears to activate also 

immunologically colder tumors (68, 69), which can be seen along the immune activation 

as a plateau in the Kaplan-Meier curve and the development of the so-called tail at the 

OS-curve. The unique dosing of STRIDE, where the single priming dose of tremelimumab 

is combined with durvalumab maintenance therapy, avoids the toxicity of repeated dosing 

dual-IO treatments while preserving the efficacy. The survival benefit from STRIDE 

regimen was shown in all predetermined explorative subgroups when the baseline 

characteristics were corrected by stratification factors. The most important subgroup 

analysis concerned the etiology of HCC.  

The subgroup of long-term responders cannot be reliably identified from estimates based 

on median OS (mOS), which merely reflect the first short-term OS results, when 50% of 

the patients have had an event. The proportion of long-term responders is usually less 

than 50% and be more clearly shown as the data matures. Thus, mOS does not identify 

the long-term responders once it has been reached. This is essential especially with 

immune check-point inhibitors, where the tumor killing mechanism of action is indirect 

and mediated through immune system activation instead of direct tumor killing, which is 

the case with chemotherapy and multikinase inhibitors. Thus, the sustained response 

develops gradually, and the long-term benefit can be more clearly seen during the follow-

up, when the mOS has been already reached. Most clearly the benefit of immune check-

point inhibitors is seen after three years of follow-up. Therefore, the updated landmark 

OS analyses at 4 years confirms the durable responses in a long-term perspective. 

6.1.5 Efficacy – results per IMbrave 150 

Atezo-bev has been approved by the European Commission in the first-line setting 

following the phase 3 IMbrave150 study, which demonstrated significant and clinically 

meaningful improvements in the co-primary endpoints of OS and PFS compared to 

sorafenib (36, 70, 71).  

Data cut-offs and analysis sets: 

Patients were included to IMbrave150 between March 15, 2018, to January 30, 2019. 

Primary analysis (36): 

August 29, 2019: Median follow up median 8.6 months. 

Updated analysis (primary analysis +12 months) (5): 
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August 31, 2020: Median follow up median 15.6 months. This is the latest data cut. The 

presented results are from the updated analysis (Aug 2020), unless otherwise is stated. 

6.1.5.1 Overall survival 

Figure 9. Overall survival in Imbrave150 

 

Source: Cheng, et al. (2022) (1) 

 

The IMbrave150 study have only published OS data with a limited follow up time, median 

follow-up was 15.6 months with the latest data cut off (1). The median OS was 19.2 months 

with atezo-bev vs. 13.4 months for patients receiving sorafenib(1).  

Subgroup analyses of OS data – atezo-bev vs. sorafenib 

No KM curves from subgroups based on etiology are published for IMbrave150. A forest 

plot for OS from the last DCO have however been published (Figure 10). The evidence 

related to the IMbrave 150 study is thus limited. 
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Figure 10. Forest plot OS from IMbrave150, DCO Aug 2020  (1) 

 

Source: Cheng, et al. (2022) (1)  

 

6.1.5.2 Progression free survival 

For independently assessed PFS the latest published DCO was August 2020: Median 

follow up was median 15.6 months. The median PFS per independently assessed RECIST 

1.1 was 6.9 months (95% CI 5.7-8.6) with atezo-bev compared with 4.3 months (95% CI 

4.0-5.6) with sorafenib (stratified HR for progression or death 0.65; 95% CI 0.53-0.81; 

descriptive p <0.001) (1).  

The median PFS per investigator assessed RECIST 1.1 was 7.1 months (95% CI 5.7-8.4) 

with atezo-bev compared with 2.9 months (95% CI 2.8-4.2) with sorafenib (stratified HR 

for progression or death 0.45; 95% CI 0.3.6-0.57; descriptive p <0.001) with DCO August 

2019, see Figure 12(1). 

  



 

 

49 
STRIDE_HCC_application_AstraZeneca_02.09.2024. 

 
 

 

Figure 11. Independently assessed PFS Kaplan-Meier data from the IMBrave-150 study, dco 

August 2019 

 

Source: Cheng, A.-L., et al.. J. Hepatol., 76(4), 862–873.  

 

Figure 12. Investigator assessed PFS Kaplan-Meier data from the IMBrave-150 study 

 
Source: GBA – Module 4 – IMBrave150. https://www.g-ba.de/bewertungsverfahren/nutzenbewertung/613/  

 

7. Comparative analyses of efficacy  

STRIDE and Atezo+Bev was compared using an indirect treatment comparison which is 

presented in the following sections. Additional details are provided in Appendix C. 

7.1.1 Differences in definitions of outcomes between studies 

There are no relevant differences in how the outcomes are defined in the studies. 

However, it should be noted that there is no long-term follow-up from IMbrave150 

beyond two years. It is, difficult to know if there is a tail in the IMbrave150 study as in 
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HIMALAYA, as there is a clear difference between the mechanism of action between 

tremelimumab (CTLA-4 inhibitor, immunotherapy) and bevacizumab (VEGF inhibitor, anti-

angiogenic therapy).  

7.1.2 Method of synthesis  

Overall survival 

For both STRIDE and atezo-bev proportional hazard (PH) is assumed. Given the imbalance 

between trials regarding some key potential prognostic factors (PFs) and treatment effect 

modifiers (TEMs) such as etiology, macrovascular invasion or region and given the fact that 

both trials include sorafenib as a common comparator an anchored Matching-Adjusted 

Indirect Comparison (MAIC) was identified to be the most relevant approach to adjust for 

imbalance in PFs and TEMs. The potential drawback of such approach is that it considers 

less data and uncertainty might increase. Results from a MAIC based on the proportional 

hazards assumption (PHA) and with a piecewise approach as well as unadjusted results 

from a Buchers ITC are presented.  

Progression free survival 

Investigator assessed PFS was reported for HIMALAYA. As PFS may differ if assessed by the 

investigator or by independent reviewers (BICR), the investigator assessed was also 

chosen for IMbrave150 when comparing PFS in the ITC. Investigator assessed PFS have 

only been reported at the primary DCO in August 2019 for IMbrave150, after a median 

follow up of 8.6 months. Median PFS at this time point was 7.1 months for atezo-bev.  With 

the limited follow up time for atezo-bev, a piecewise approach was not feasible. Results 

from a MAIC where median investigator assessed PFS are compared are thus presented, 

these results must, however, be interpreted with caution as the PHA tests returned 

ambiguous results. Furthermore, results from an unadjusted Buchers ITC are presented 

below. 

MAIC methodology 

The following preliminary steps were taken in performing the MAIC: 

• Use of the individual patient data (IPD) from HIMALAYA to keep only patients 

eligible to the competitor’s trial. 

 

• This was done through the comparison of the eligibility criteria and the 

application of the exclusion criteria of the competitor’s trial should the eligibility 

criteria be more restrictive than the ones from HIMALAYA. 

• Assessed the number of patients from the HIMALAYA trial who would have 

been eligible for the competitor’s trial and therefore kept conducting the 

MAICs. 

 

• Generation of baseline descriptive statistics on the restricted HIMALAYA trial (i.e. 

after application of the exclusion criteria from the competitor’s trial when 

required) and comparison with competitor’s baseline characteristics to assess 

imbalances between trials. 
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• A specific focus was made on the characteristics known to be potential PFs and 

TEMs. 

After restriction of the HIMALAYA population, anchored MAICs were implemented 

through the following steps:  

• Weights associated with each HIMALAYA patient were estimated through the 

generation of a logistic regression model based on a similar approach to 

propensity score weighting: 

𝑙𝑜𝑔(𝑤𝑖) = 𝛼0 + 𝛼1𝑋𝑖  

where 𝑋𝑖  is the covariate vector for the i-th patient in the HIMALAYA trial and 𝑤𝑖  

is the weight attributed to the i-th patient treated with STRIDE or sorafenib. 

o All factors identified as being TEMs and available in the HIMALAYA IPD and 

reported for the comparator’s trial were included in the adjustment model, as 

recommended by the NICE DSU (72). 

o As recommended by the NICE DSU (72) the method of moments was used to 

estimate these parameters so that the reweighted mean characteristics of the 

HIMALAYA trial matched the competitor’s trial. This meant minimising 

∑ exp (𝛼𝑖
𝑇

𝑖 𝑋𝑖) when the vector of TEMs is null in the competitor’s trial, i.e., 

𝑋𝑐𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑜𝑟′𝑠 𝑡𝑟𝑖𝑎𝑙
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ = 0. 

 

• Indirect comparison using the Bucher approach was then conducted on the 

weighted data from HIMALAYA and the published results from the competitor’s 

trial:  

dSTRIDE vs A+B = dSTRIDE vs sorafenib − dA+B vs sorafenib  

where dSTRIDE vs sorafenib corresponds to the reweighted relative treatment 

effect of STRIDE vs sorafenib. 

 
o The Bucher formulae was applied to estimate the HR for time-to-event 

outcomes between the log HR obtained through the MAIC steps for HIMALAYA 
and the log HR of the competitor’s trial. 

Finally, different steps were conducted for each MAIC to assess the validity of the analysis: 

• The distribution of weights was analyzed to detect any overly influential 

individual and to study the populations’ overlap. The rescaled weight is also 

calculated to examine the distribution of the weights as the rescaled weights are 

relative to the original unit weights of each individual. The rescaled weight is 

calculated as 

�̃�𝑖 =
�̂�𝑖

∑ �̂�𝑖𝑖

∗ 𝑁 

• The effective sample size (ESS) was estimated to assess the quality of the 

matching as it can detect extreme situations where few individuals have 

important weights driving the results. ESS was obtained by: 

∑ (�̂�𝑖)
2

𝑖

∑ �̂�𝑖
2

𝑖
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• Descriptive statistics were generated between the competitor’s trial baseline 

characteristics and the reweighted HIMALAYA characteristics to assess whether 

imbalances previously observed between populations have been reduced 

through the weighting process.  

Restricting the HIMALAYA population 

The comparison of the eligibility criteria of HIMALAYA and IMbrave 150 led to the 

identification of the following differences: 

• BCLC stage: No restriction in IMbrave 150 and few stage A included vs 

HIMALAYA restricted to stages B and C 

• Ascites: Exclusion of moderate or severe ascites in IMbrave 150 vs exclusion of 

clinically meaningful ascites in HIMALAYA 

• Bleeding events: Exclusion of prior bleeding event in prior 6 months in IMbrave 

150 vs exclusion of active or prior GI bleeding in prior 12 months in HIMALAYA 

• Countries: No patients coming from China mainland in HIMALAYA, while 15.6% 

in IMbrave 150. 

• Some patients from HIMALAYA presented a Child Pugh of B at baseline 

whereas for both trials inclusion was restricted to A 

• Some patients from HIMALAYA presented an ECOG PS of 2 at baseline whereas 

for both trials inclusion was restricted to 0 or 1 

Therefore, HIMALAYA was restricted to patients with Child Pugh A and ECOG PS of 0 or 1. 

After restriction, 1,145 out of 1,171 patients were kept for HIMALAYA for the analyses 

based on the intention-to-treat (ITT) population. 

Adjustment 

After restriction of HIMALAYA to patients eligible to IMbrave 150, each remaining patient 

was reweighted to obtain overall population characteristics similar to IMbrave 150.  

The treatment effect modifier (TEM) adjusted for in the MAIC are listed in Table 17 

below. For IMBRAVE 150, the distribution of the ALBI was only reported in an abstract36, 

and related to a cohort that was not the ITT population. Therefore, the reported ALBI 

score was not used in the weighting process of MAIC given the absence of comparable 

data. However, ALBI score distributions were calculated for IMbrave 150 and HIMALAYA 

populations for reference. 
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Number and proportion of patients 

with ≥ 1 adverse reactions, n (%) 

294 (75.8) 317 (84.8) 9.0% (-14.6%;-3.4%) 

 

284 (86.3) 148 (94.9) 8.6% (-13.6%;-3.5%) 

Number and proportion of patients 

who had a dose reduction, n (%) 

0** 183 (48.9) 48.9% (-54.0%;-43.9%) 

 

0 58 (37.2) 37.2% (-44.8%;-

29.6%) 

Number and proportion of patients 

who discontinue treatment 

regardless of reason, n (%) 

345 (88.9) 353 (94.3) 5.5% (-9.4%;-1.6%) 200 (60.8) 122 (78.2) 17.4% (-25.8%;-

9.1%) 

Number and proportion of patients 

who discontinue treatment due to 

adverse events, n (%) 

53 (13.7) 63 (16.8) 3.2% (-8.3%;1.9%) 34 (10.3) 18 (11.5) 1.2% (-7.2%;4.8%) 

 

*A serious adverse event is an event or reaction that results in death, is life-threatening, requires hospitalization or prolongation of existing hospitalization, results in persistent or significant disability or 
incapacity, or is a birth defect. § CTCAE v. 5.0 must be used if available.** Dose reductions were only permitted for the STRIDE regimen (durvalumab and tremelimumab) if a patient’s weight decreased 

to ≤30 kg. As no patients had a reduction in weight to ≤30 kg, there were no durvalumab or tremelimumab dose reductions. #relative risk applied without CI 95%. 
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functioning domains will be presented for the HRQoL comparison between HIMALAYA 

and IMBrave150. 

10.1.1.1 HIMALAYA  

PRO analyses were conducted in participants in the full analysis set with an evaluable 

baseline assessment and ≥one evaluable postbaseline assessment. At each postbaseline 

assessment, the change in score from baseline was categorized as improvement, no 

change, or deterioration. A clinically meaningful change (deterioration or improvement) 

was defined as an absolute change ≥10 points from baseline. 

The time to deterioration was analyzed in participants in the FAS with baseline scores 

≥10 for GHS/QoL and functioning domains. Time to deterioration was defined as time 

from random assignment until first clinically meaningful deterioration that was 

confirmed at a subsequent visit (unless observed at last available assessment) or death 

(any cause) in the absence of clinically meaningful deterioration. 

Time to deterioration was analyzed using a stratified log-rank test. HRs and 95% CIs were 

calculated for STRIDE versus sorafenib and durvalumab versus sorafenib using a Cox 

proportional hazards model adjusted for treatment, etiology, Eastern Cooperative 

Oncology Group (ECOG) performance status (PS), and macrovascular invasion. 

10.1.1.2 Imbrave-150 

The time-to-confirmed-deterioration analyses for PROs were done in the intention-to-

treat population, defined as all patients who were randomly assigned to a study 

treatment, regardless of treatment received. The remaining analyzes of PROs were done 

in the PRO evaluable population, defined as all randomly assigned patients who had a 

baseline PRO assessment and at least one PRO assessment after baseline. 

The time to deterioration of quality of life, physical functioning, and role functioning, as 

reported by the patient, with deterioration defined as a decrease from baseline of 10 

points or more on the EORTC QLQ–C30 maintained for two consecutive assessments or a 

decrease of 10 points or more in one assessment followed by death from any cause 

within 3 weeks. 

Kaplan–Meier analysis was applied to the time to deterioration for EORTC QLQ-C30. A 

stratified two-sided log-rank test was used to analyze the time to deterioration. 

10.1.2 Date collection 

10.1.2.1 HIMALAYA 

Questionnaires were administered via an electronic tablet PRO device and were 

completed by participants at the study site before any other procedures or meetings 

with the study nurse or physician to discuss cancer-related issues or health status. 

Questionnaires were completed on day 1 of treatment and then every 8 weeks (±7 days 

relative to the first dose of treatment) for the first 48 weeks and then every 12 weeks ± 7 
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Table 50. A single transportation cost has been included for each administration, 

regardless of the number of drugs administered during the visit. The base case only 

includes oral drugs for subsequent treatment, and no patient costs have been assumed 

for these subsequent therapies. Patient costs per treatment and health state are detailed 

in Table 51.  

  





















 

 

100 
STRIDE_HCC_application_AstraZeneca_02.09.2024. 

 
 

18. Regionala Cancercentrum. Levercellscancer - Nationellt vårdprogram. 2022. 
19. Llovet JM, Kelley RK, Villanueva A, Singal AG, Pikarsky E, Roayaie S, et al. 
Hepatocellular carcinoma. Nat Rev Dis Primers. 2021a;7(1):6. 
20. AB A. Report, Baseline Survey/ATU, HCC and BTC, Research with oncologists in 
Denmark, Finland, Norway and Sweden. 2023. 
21. Woodrell CD, Mitra A, Hamilton A, Hansen L. Burden, Quality of Life, and Palliative 
Care for Family Caregivers of Individuals with Advanced Liver Disease: a Systematic 
Literature Review. Current Hepatology Reports. 2021;20(4):198-212. 
22. SweLiv. Cancer i lever och gallvägar, SweLiv. Årsrapport nationellt 
kvalitetsregister, 2022. 2022. 
23. Jepsen P, Andersen MW, Villadsen GE, Ott P, Vilstrup H. Time-trends in incidence 
and prognosis of hepatocellular carcinoma in Denmark: A nationwide register-based 
cohort study. Liver Int. 2017;37(6):871-8. 
24. Stefansdottir J, Christensen E, Schiødt FV. Hepatocellular carcinoma in Danish 
patients: a single Copenhagen center experience. Scand J Gastroenterol. 2017;52(6-
7):768-72. 
25. authority TDHaM. Opfølgningsprogram for kræft i øvre mave–Tarm. 2015. 
26. RKKP. Dansk lever-galdevejscancer Database - Årsrapport 1. januar 2021 til 31. 
december 2021. 
https://www.rkkp.dk/kvalitetsdatabaser/databaser/dansk lever og galdevejscancer/o
m-databasen/; 2022. 
27. Llovet JM, Fuster J, Bruix J. The Barcelona approach: Diagnosis, staging, and 
treatment of hepatocellular carcinoma. Liver Transplantation. 2004;10(S2):S115-S20. 
28. Galle PR, Forner A, Llovet JM, Mazzaferro V, Piscaglia F, Raoul J-L, et al. EASL 
Clinical Practice Guidelines: Management of hepatocellular carcinoma. Journal of 
Hepatology. 2018;69(1):182-236. 
29. Reig M, Forner A, Rimola J, Ferrer-Fàbrega J, Burrel M, Garcia-Criado Á, et al. BCLC 
strategy for prognosis prediction and treatment recommendation: The 2022 update. 
Journal of Hepatology. 2022;76(3):681-93. 
30. European Association for the Study of the Liver (EASL). EASL Clinical Practice 
Guidelines: Management of hepatocellular carcinoma. J Hepatol. 2018;69(1):182-236. 
31. Marrero JA, Kulik LM, Sirlin CB, Zhu AX, Finn RS, Abecassis MM, et al. Diagnosis, 
Staging, and Management of Hepatocellular Carcinoma: 2018 Practice Guidance by the 
American Association for the Study of Liver Diseases. Hepatology. 2018;68(2):723-50. 
32. Omata M, Cheng AL, Kokudo N, Kudo M, Lee JM, Jia J, et al. Asia-Pacific clinical 
practice guidelines on the management of hepatocellular carcinoma: a 2017 update. 
Hepatol Int. 2017;11(4):317-70. 
33. Korean Liver Cancer Association. 2018 Korean Liver Cancer Association–National 
Cancer Center Korea practice guidelines for the management of hepatocellular 
carcinoma. Korean Journal of Radiology. 2019;20(7):1042. 
34. National Comprehensive Cancer Network (NCCN). NCCN Clinical Practice 
Guidelines in Oncology (NCCN Guidelines): Hepatocellular Carcinoma. 2023. 
35. European Medicines Agency. Assessment report for atezolizumab + bevacizumab. 
EMA/584169/20202020. 
36. Finn RS, Qin S, Ikeda M, Galle PR, Ducreux M, Kim T-Y, et al. Atezolizumab plus 
Bevacizumab in Unresectable Hepatocellular Carcinoma. New England Journal of 
Medicine. 2020;382(20):1894-905. 
37. Hsu C, Rimassa L, Sun HC, Vogel A, Kaseb AO. Immunotherapy in hepatocellular 
carcinoma: evaluation and management of adverse events associated with atezolizumab 
plus bevacizumab. Ther Adv Med Oncol. 2021;13:17588359211031141. 
38. Schutz FA, Je Y, Richards CJ, Choueiri TK. Meta-analysis of randomized controlled 
trials for the incidence and risk of treatment-related mortality in patients with cancer 



 

 

101 
STRIDE_HCC_application_AstraZeneca_02.09.2024. 

 
 

treated with vascular endothelial growth factor tyrosine kinase inhibitors. J Clin Oncol. 
2012;30(8):871-7. 
39. European Medicines Agency. Tecentriq - International non-proprietary name: 
atezolizumab. 2020.  Contract No.: EMEA/H/C/004143/II/0039. 
40. Medicinrådet. Atezolizumab (Tecentriq) i kombination med bevacizumab (Avastin) 
- anbefalet 2021 [Available from: https://medicinraadet.dk/anbefalinger-og-
vejledninger/laegemidler-og-indikationsudvidelser/a/atezolizumab-tecentriq-i-komb-
med-bevacizumab-avastin-hepatocellulaert-carcinom-leverkraeft. 
41. Llovet JM, Ricci S, Mazzaferro V, Hilgard P, Gane E, Blanc J-F, et al. Sorafenib in 
Advanced Hepatocellular Carcinoma. New England Journal of Medicine. 
2008;359(4):378-90. 
42. Vogel A, Cervantes A, Chau I, Daniele B, Llovet JM, Meyer T, et al. Hepatocellular 
carcinoma: ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up. 
Ann Oncol. 2018;29(Suppl 4):iv238-iv55. 
43. Pinter M, Sieghart W, Graziadei I, Vogel W, Maieron A, Königsberg R, et al. 
Sorafenib in unresectable hepatocellular carcinoma from mild to advanced stage liver 
cirrhosis. The oncologist. 2009;14(1):70-6. 
44. Køstner AH, Sorensen M, Olesen RK, Grønbæk H, Lassen U, Ladekarl M. Sorafenib 
in advanced hepatocellular carcinoma: a nationwide retrospective study of efficacy and 
tolerability. ScientificWorldJournal. 2013;2013:931972. 
45. Kudo M, Richard S. Finn, Shukui Qin, Kwang-Hyub Han, Kenji Ikeda, Fabio 
Piscaglia, Ari Baron et al. . Lenvatinib versus sorafenib in first-line treatment of patients 
with unresectable hepatocellular carcinoma: a randomised phase 3 non-inferiority trial. 
The Lancet. 2018;391(10126):1163-73. 
46. Welland S, Leyh C, Finkelmeier F, Jefremow A, Shmanko K, Gonzalez-Carmona 
MA, et al. Real-World Data for Lenvatinib in Hepatocellular Carcinoma (ELEVATOR): A 
Retrospective Multicenter Study. Liver Cancer. 2022;11(3):219-32. 
47. Medicinrådet. Anbefalinger og vejledninger - Hepatocellulært carcinom - 
Regorafenib (Stivarga) 2018 [Available from: https://medicinraadet.dk/anbefalinger-og-
vejledninger/laegemidler-og-indikationsudvidelser/q-t/regorafenib-stivarga-
hepatocellular-carcinoma-hcc. 
48. European Medicines Agency. EPAR Imjudo,. Procedure No 
EMEA/H/C/006016/0000,2022. 
49. Statens Legemiddelverk. Hurtig metodevurdering av legemidler finansiert i 
spesialisthelsetjenesten. ID2020_030 atezolizumab (Tecentriq) i kombinasjon med 
bevacizumab til behandling av inoperabel levercellekarsinom (HCC) hos pasienter som 
ikek idligere har mottatt systemisk behandling2021. 
50. European Medicines Agency. SmPC for Nexavar. 2011. 
51. ESMO. ESMO Magnitude of Clinical Benefit Score v1.1, Scorecard version 1) 
(ESMO-MCBS Tremelimumab) 2022. 
52. FASS Vårdpersonal. Imjudo SmPC. 2023. 
53. Schofield DJ, Percival-Alwyn J, Rytelewski M, Hood J, Rothstein R, Wetzel L, et al. 
Activity of murine surrogate antibodies for durvalumab and tremelimumab lacking 
effector function and the ability to deplete regulatory T cells in mouse models of cancer. 
MAbs. 2021;13(1):1857100. 
54. Seetharamu N, Preeshagul IR, Sullivan KM. New PD-L1 inhibitors in non-small cell 
lung cancer - impact of atezolizumab. Lung Cancer (Auckl). 2017;8:67-78. 
55. Buchbinder EI, Desai A. CTLA-4 and PD-1 Pathways. American Journal of Clinical 
Oncology. 2016;39(1):98-106. 
56. Muñoz-Unceta N, Burgueño I, Jiménez E, Paz-Ares L. Durvalumab in NSCLC: latest 
evidence and clinical potential. Therapeutic Advances in Medical Oncology. 
2018;10:175883591880415. 



 

 

102 
STRIDE_HCC_application_AstraZeneca_02.09.2024. 

 
 

57. EMA. Evaluation of anticancer medicinal products in man - Scientific guideline.; 
2020. 
58. Finn RS, Qin S, Ikeda M, Galle PR, Ducreux M, Kim T-Y, et al. IMbrave150: Updated 
overall survival (OS) data from a global, randomized, open-label phase III study of 
atezolizumab (atezo) + bevacizumab (bev) versus sorafenib (sor) in patients (pts) with 
unresectable hepatocellular carcinoma (HCC). Journal of Clinical Oncology. 
2021;39(3_suppl):267-. 
59. Salem R, Li D, Sommer N, Hernandez S, Verret W, Ding B, et al. Characterization of 
response to atezolizumab + bevacizumab versus sorafenib for hepatocellular carcinoma: 
Results from the IMbrave150 trial. Cancer Medicine. 2021;10(16):5437-47. 
60. Qin S, Ren Z, Feng Y-H, Yau T, Wang B, Zhao H, et al. Atezolizumab plus 
Bevacizumab versus Sorafenib in the Chinese Subpopulation with Unresectable 
Hepatocellular Carcinoma: Phase 3 Randomized, Open-Label IMbrave150 Study. Liver 
Cancer. 2021;10(4):296-308. 
61. Finn RS, Qin S, Ikeda M, Galle PR, Ducreux M, Kim T-Y, et al. Abstract CT009: 
IMbrave150: Updated efficacy and safety by risk status in patients (pts) receiving 
atezolizumab (atezo) + bevacizumab (bev) vs sorafenib (sor) as first-line treatment for 
unresectable hepatocellular carcinoma (HCC). Cancer Research. 
2021;81(13_Supplement):CT009-CT. 
62. Andrew X, Zhu R. IMbrave150: Exploratory Efficacy and Safety Results in Patients 
With Hepatocellular Carcinoma Without Macrovascular Invasion or Extrahepatic Spread 
Treated With Atezolizumab + Bevacizumab or Sorafenib. Gastroenterol Hepatol (N Y). 
2021;17(11 Suppl 6):14-5. 
63. Sangro B, Chan SL, Kelley RK, Lau G, Kudo M, Sukeepaisarnjaroen W, et al. Four-
year overall survival update from the phase III HIMALAYA study of tremelimumab plus 
durvalumab in unresectable hepatocellular carcinoma. Ann Oncol. 2024;35(5):448-57. 
64. European Medicines Agency. Imjudo - International non-proprietary name: 
tremelimumab. 2022.  Contract No.: EMEA/H/C/006016/0000. 
65. Chan SL, Kudo M, Sangro B, Kelley RK, Furuse J, Park JW, et al. Impact of viral 
aetiology in the phase III HIMALAYA study of tremelimumab (T) plus durvalumab (D) in 
unresectable hepatocellular carcinoma (uHCC). ESMO congress 2022. 2022;33:S1465-S6. 
66. Hodi FS, Chiarion-Sileni V, Gonzalez R, Grob J-J, Rutkowski P, Cowey CL, et al. 
Nivolumab plus ipilimumab or nivolumab alone versus ipilimumab alone in advanced 
melanoma (CheckMate 067): 4-year outcomes of a multicentre, randomised, phase 3 
trial. The Lancet Oncology. 2018;19(11):1480-92. 
67. Motzer RJ, Tannir NM, McDermott DF, Arén Frontera O, Melichar B, Choueiri TK, 
et al. Nivolumab plus Ipilimumab versus Sunitinib in Advanced Renal-Cell Carcinoma. 
New England Journal of Medicine. 2018;378(14):1277-90. 
68. Paz-Ares L, Ciuleanu T-E, Cobo M, Schenker M, Zurawski B, Menezes J, et al. First-
line nivolumab plus ipilimumab combined with two cycles of chemotherapy in patients 
with non-small-cell lung cancer (CheckMate 9LA): an international, randomised, open-
label, phase 3 trial. The Lancet Oncology. 2021;22(2):198-211. 
69. Paz-Ares LG, Ramalingam SS, Ciuleanu TE, Lee JS, Urban L, Caro RB, et al. First-Line 
Nivolumab Plus Ipilimumab in Advanced NSCLC: 4-Year Outcomes From the Randomized, 
Open-Label, Phase 3 CheckMate 227 Part 1 Trial. J Thorac Oncol. 2022;17(2):289-308. 
70. Food and Drug Administration. FDA approves atezolizumab plus bevacizumab for 
unresectable hepatocellular carcinoma. 2020. 
71. Finn RS, Qin S, Ikeda M, Galle PR, Ducreux M, Kim T-Y, et al. IMbrave150: Updated 
overall survival (OS) data from a global, randomized, open-label phase III study of 
atezolizumab (atezo)+ bevacizumab (bev) versus sorafenib (sor) in patients (pts) with 
unresectable hepatocellular carcinoma (HCC). American Society of Clinical Oncology; 
2021. 



 

 

103 
STRIDE_HCC_application_AstraZeneca_02.09.2024. 

 
 

72. Phillippo D, Ades T, Dias S, Palmer S, Abrams K, NWelton. NICE DSU technical 
support document 18: methods for population-adjusted indirect comparisons in 
submissions to NICE. 2016. 
73. Galle PR, Finn RS, Qin S, Ikeda M, Zhu AX, Kim TY, et al. Patient-reported 
outcomes with atezolizumab plus bevacizumab versus sorafenib in patients with 
unresectable hepatocellular carcinoma (IMbrave150): an open-label, randomised, phase 
3 trial. Lancet Oncol. 2021;22(7):991-1001. 
74. Sangro B, Galle PR, Kelley RK, Charoentum C, De Toni EN, Ostapenko Y, et al. 
Patient-Reported Outcomes From the Phase III HIMALAYA Study of Tremelimumab Plus 
Durvalumab in Unresectable Hepatocellular Carcinoma. J Clin Oncol. 2024:Jco2301462. 
75. Kudo M, Finn RS, Qin S, Han KH, Ikeda K, Piscaglia F, et al. Lenvatinib versus 
sorafenib in first-line treatment of patients with unresectable hepatocellular carcinoma: 
a randomised phase 3 non-inferiority trial. Lancet. 2018;391(10126):1163-73. 
76. NICE. Single Technology Appraisal. Lenvatinib for advanced, unresectable, 
untreated hepatocellular carcinoma [ID1089]. 
77. Round J, Jones L, Morris S. Estimating the cost of caring for people with cancer at 
the end of life: A modelling study. Palliative Medicine. 2015;29(10):899-907. 
78. Nationalbank D. DNVALA: VALUTAKURSER EFTER VALUTA, KURSTYPE OG 
OPGØRELSESMETODE (ÅRSOBSERVATIONER). 2023. 
79. Eurostat. Comparative price levels 2023 [Available from: 
https://ec.europa.eu/eurostat/databrowser/view/TEC00120/default/table?lang=en. 
80. Statistics Denmark. Consumer price index, annual average (1900=100) by type and 
time. 2023. 
81. Vogel A. Outcomes by baseline liver function in patients with unresectable 
hepatocellular carcinoma treated with tremelimumab and durvalumab in the Phase 3 
HIMALAYA study. 2022. 
82. Chan SL, Kudo M, Sangro B, Kelley RK, Furuse J, Park JW, et al. 67O Outcomes in 
the Asian subgroup of the phase III HIMALAYA study of tremelimumab (T) plus 
durvalumab (D) in unresectable hepatocellular carcinoma (uHCC). Annals of Oncology. 
2022;33:S1456. 
83. George Lau BS, Oxana V. Crysler, Wattana Sukeepaisarnjaroen, Oleg Lipatov, 
Manabu Morimoto, Isabelle Archambeaud, Valentina Burgio, Le Thi Tuyet Phuong, Yee 
Chao, Jean-Marie Peron, Marie-Luise Berres, Yoo-Joung Ko, Carrie L. McCoy, Charu 
Gupta, Mallory Makowsky, Alejandra Negro, Ghassan K. Abou-Alfa. Temporal patterns of 
immune-mediated adverse events (imAEs) with tremelimumab (T) plus durvalumab (D) 
in the phase 3 HIMALAYA study in unresectable hepatocellular carcinoma (uHCC). 2023. 
84. Sangro B CS, Kudo M, et al. Adverse event profiles and time to onset and 
resolution with tremelimumab plus durvalumab in patients with unresectable 
hepatocellular carcinoma in the phase 3 HIMALAYA trial ILCA 2022; Madrid, Spain2022. 
85. Gail M, Simon R. Testing for Qualitative Interactions between Treatment Effects 
and Patient Subsets. Biometrics. 1985;41(2):361-72. 
86. clinicalTrials.gov. A Study of Atezolizumab in Combination With Bevacizumab 
Compared With Sorafenib in Patients With Untreated Locally Advanced or Metastatic 
Hepatocellular Carcinoma (IMbrave150) 2018 [Available from: 
https://classic.clinicaltrials.gov/ct2/show/NCT03434379. 
87. Lin EP, Hsu CY, Berry L, Bunn P, Shyr Y. Analysis of Cancer Survival Associated With 
Immune Checkpoint Inhibitors After Statistical Adjustment: A Systematic Review and 
Meta-analyses. JAMA Netw Open. 2022;5(8):e2227211. 
88. Borghaei H, Gettinger S, Vokes EE, Chow LQM, Burgio MA, de Castro Carpeno J, et 
al. Five-Year Outcomes From the Randomized, Phase III Trials CheckMate 017 and 057: 
Nivolumab Versus Docetaxel in Previously Treated Non-Small-Cell Lung Cancer. J Clin 
Oncol. 2021;39(7):723-33. 



 

 

104 
STRIDE_HCC_application_AstraZeneca_02.09.2024. 

 
 

89. Mazieres J, Rittmeyer A, Gadgeel S, Hida T, Gandara DR, Cortinovis DL, et al. 
Atezolizumab Versus Docetaxel in Pretreated Patients With NSCLC: Final Results From 
the Randomized Phase 2 POPLAR and Phase 3 OAK Clinical Trials. J Thorac Oncol. 
2021;16(1):140-50. 
90. Herbst RS, Garon EB, Kim DW, Cho BC, Gervais R, Perez-Gracia JL, et al. Five Year 
Survival Update From KEYNOTE-010: Pembrolizumab Versus Docetaxel for Previously 
Treated, Programmed Death-Ligand 1-Positive Advanced NSCLC. J Thorac Oncol. 
2021;16(10):1718-32. 
91. Castro Gd, Kudaba I, Wu Y-L, Lopes G, Kowalski DM, Turna HZ, et al. 363 
KEYNOTE-042 5-year survival update: pembrolizumab versus chemotherapy in patients 
with previously untreated, PD-L1–positive, locally advanced or metastatic non–small-cell 
lung cancer. Journal for ImmunoTherapy of Cancer. 2021;9(Suppl 2):A390-A. 
92. Jassem J, de Marinis F, Giaccone G, Vergnenegre A, Barrios CH, Morise M, et al. 
Updated Overall Survival Analysis From IMpower110: Atezolizumab Versus Platinum-
Based Chemotherapy in Treatment-Naive Programmed Death-Ligand 1-Selected NSCLC. J 
Thorac Oncol. 2021;16(11):1872-82. 
93. Brahmer JR, Lee JS, Ciuleanu TE, Bernabe Caro R, Nishio M, Urban L, et al. Five-
Year Survival Outcomes With Nivolumab Plus Ipilimumab Versus Chemotherapy as First-
Line Treatment for Metastatic Non-Small-Cell Lung Cancer in CheckMate 227. J Clin 
Oncol. 2023;41(6):1200-12. 
94. Hellmann MD, Paz-Ares L, Bernabe Caro R, Zurawski B, Kim SW, Carcereny Costa 
E, et al. Nivolumab plus Ipilimumab in Advanced Non-Small-Cell Lung Cancer. N Engl J 
Med. 2019;381(21):2020-31. 
95. Nishio M, Barlesi F, West H, Ball S, Bordoni R, Cobo M, et al. Atezolizumab Plus 
Chemotherapy for First-Line Treatment of Nonsquamous NSCLC: Results From the 
Randomized Phase 3 IMpower132 Trial. J Thorac Oncol. 2021;16(4):653-64. 
96. Reck M, Rodríguez-Abreu D, Robinson AG, Hui R, Csőszi T, Fülöp A, et al. Five-Year 
Outcomes With Pembrolizumab Versus Chemotherapy for Metastatic Non-Small-Cell 
Lung Cancer With PD-L1 Tumor Proportion Score ≥ 50. J Clin Oncol. 2021;39(21):2339-49. 
97. Garassino MC, Gadgeel S, Speranza G, Felip E, Esteban E, Dómine M, et al. 
Pembrolizumab Plus Pemetrexed and Platinum in Nonsquamous Non–Small-Cell Lung 
Cancer: 5-Year Outcomes From the Phase 3 KEYNOTE-189 Study. Journal of Clinical 
Oncology. 2023:JCO.22.01989. 
98. Novello S, Kowalski DM, Luft A, Gümüş M, Vicente D, Mazières J, et al. 
Pembrolizumab Plus Chemotherapy in Squamous Non–Small-Cell Lung Cancer: 5-Year 
Update of the Phase III KEYNOTE-407 Study. Journal of Clinical Oncology. 
2023:JCO.22.01990. 
99. West H, McCleod M, Hussein M, Morabito A, Rittmeyer A, Conter HJ, et al. 
Atezolizumab in combination with carboplatin plus nab-paclitaxel chemotherapy 
compared with chemotherapy alone as first-line treatment for metastatic non-squamous 
non-small-cell lung cancer (IMpower130): a multicentre, randomised, open-label, phase 
3 trial. Lancet Oncol. 2019;20(7):924-37. 
100. Jotte R, Cappuzzo F, Vynnychenko I, Stroyakovskiy D, Rodriguez-Abreu D, Hussein 
M, et al. Atezolizumab in Combination With Carboplatin and Nab-Paclitaxel in Advanced 
Squamous NSCLC (IMpower131): Results From a Randomized Phase III Trial. J Thorac 
Oncol. 2020;15(8):1351-60. 
101. Carbone DP, Reck M, Paz-Ares L, Creelan B, Horn L, Steins M, et al. First-Line 
Nivolumab in Stage IV or Recurrent Non-Small-Cell Lung Cancer. N Engl J Med. 
2017;376(25):2415-26. 
102. Paz-Ares L, Ciuleanu TE, Cobo M, Schenker M, Zurawski B, Menezes J, et al. First-
line nivolumab plus ipilimumab combined with two cycles of chemotherapy in patients 
with non-small-cell lung cancer (CheckMate 9LA): an international, randomised, open-
label, phase 3 trial. Lancet Oncol. 2021;22(2):198-211. 



 

 

105 
STRIDE_HCC_application_AstraZeneca_02.09.2024. 

 
 

103. Garassino MC, Kilickap S, Özgüroğlu M, Sezer A, Gumus M, Bondarenko I, et al. 
OA01.05 Three-year Outcomes per PD-L1 Status and Continued Cemiplimab Beyond 
Progression + Chemotherapy: EMPOWER-Lung 1. Journal of Thoracic Oncology. 
2023;18(3):e2-e3. 
104. Govindan R, Szczesna A, Ahn MJ, Schneider CP, Gonzalez Mella PF, Barlesi F, et al. 
Phase III Trial of Ipilimumab Combined With Paclitaxel and Carboplatin in Advanced 
Squamous Non-Small-Cell Lung Cancer. J Clin Oncol. 2017;35(30):3449-57. 
105. Maio M, Grob JJ, Aamdal S, Bondarenko I, Robert C, Thomas L, et al. Five-year 
survival rates for treatment-naive patients with advanced melanoma who received 
ipilimumab plus dacarbazine in a phase III trial. J Clin Oncol. 2015;33(10):1191-6. 
106. Robert C, Long GV, Brady B, Dutriaux C, Di Giacomo AM, Mortier L, et al. Five-Year 
Outcomes With Nivolumab in Patients With Wild-Type BRAF Advanced Melanoma. J Clin 
Oncol. 2020;38(33):3937-46. 
107. Larkin J, Minor D, D'Angelo S, Neyns B, Smylie M, Miller WH, Jr., et al. Overall 
Survival in Patients With Advanced Melanoma Who Received Nivolumab Versus 
Investigator's Choice Chemotherapy in CheckMate 037: A Randomized, Controlled, 
Open-Label Phase III Trial. J Clin Oncol. 2018;36(4):383-90. 
108. Balar AV, Castellano DE, Grivas P, Vaughn DJ, Powles T, Vuky J, et al. Efficacy and 
safety of pembrolizumab in metastatic urothelial carcinoma: results from KEYNOTE-045 
and KEYNOTE-052 after up to 5 years of follow-up. Ann Oncol. 2023;34(3):289-99. 
109. Fradet Y, Bellmunt J, Vaughn DJ, Lee JL, Fong L, Vogelzang NJ, et al. Randomized 
phase III KEYNOTE-045 trial of pembrolizumab versus paclitaxel, docetaxel, or vinflunine 
in recurrent advanced urothelial cancer: results of >2 years of follow-up. Ann Oncol. 
2019;30(6):970-6. 
110. van der Heijden MS, Loriot Y, Duran I, Ravaud A, Retz M, Vogelzang NJ, et al. 
Atezolizumab Versus Chemotherapy in Patients with Platinum-treated Locally Advanced 
or Metastatic Urothelial Carcinoma: A Long-term Overall Survival and Safety Update 
from the Phase 3 IMvigor211 Clinical Trial. Eur Urol. 2021;80(1):7-11. 
111. Powles T, Csoszi T, Ozguroglu M, Matsubara N, Geczi L, Cheng SY, et al. 
Pembrolizumab alone or combined with chemotherapy versus chemotherapy as first-line 
therapy for advanced urothelial carcinoma (KEYNOTE-361): a randomised, open-label, 
phase 3 trial. Lancet Oncol. 2021;22(7):931-45. 
112. Galsky MD, Arija JÁ A, Bamias A, Davis ID, De Santis M, Kikuchi E, et al. 
Atezolizumab with or without chemotherapy in metastatic urothelial cancer 
(IMvigor130): a multicentre, randomised, placebo-controlled phase 3 trial. Lancet. 
2020;395(10236):1547-57. 
113. Aitcheson G, Pillai A, Dahman B, John BV. Recent Advances in Systemic Therapies 
for Advanced Hepatocellular Carcinoma. Curr Hepatol Rep. 2021;20(1):23-33. 

 

  

















































 

 

129 
STRIDE_HCC_application_AstraZeneca_02.09.2024. 

 
 

This appendix reports additional details related to the MAIC of STRIDE and atezolizumab 

plus bevacizumab that are not described in the sections above. 

Proportional hazard assumption IMbrave150 

Figure 22: Original OS Kaplan-Meier curve for Imbrave150 

 

 

Figure 23: OS log-log plot and Schoenfeld residuals for IMbrave150 

 

 

The following results were observed: 

• The Kaplan-Meier curves do not cross each other, the effect of each treatment 

is fairly similar across time 

• The log-log curves cross and then seem parallel  

• The p-value of the Schoenfeld test is higher than 0.05 
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• A minor trend over time seems to exist on the Schoenfeld residuals plot 

 

Based on the KM curves, the log-log plot and the Schoenfeld plot, the proportional 

hazard assumption was not rejected. 

 

 

Figure 24: Original PFS Kaplan-Meier curve for Imbrave 150 

 

 
 

Figure 25: PFS log-log plot and Schoenfeld residuals for IMbrave 150 

 

 
 

The following results were observed: 

• The Kaplan-Meier curves do not cross each other, the effect of each treatment 

is similar across time 

• The log-log curves do not cross each other 
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• The p-value of the Schoenfeld test is higher than 0.05 

• No trend over time exists on the Schoenfeld residuals plot 

Based on the KM curves, the log-log plot and the Schoenfeld plot, the proportional 

hazard assumption was not rejected. 

 

 

Proportional hazard assumption HIMALAYA 

Figure 26: OS Kaplan-Meier curves of STRIDE vs. sorafenib 
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Figure 27: OS log-log plot and Schoenfeld residuals of STRIDE vs. sorafenib 

 

 

The following results were observed: 

• The Kaplan-Meier are similar over the first few months and then seem 

proportional  

• The curves on the log-log plot are crossing before being parallel 

• The p-value of the Schoenfeld test is higher than 0.05 

• No specific trend over time observed on the Schoenfeld residuals plot 

Therefore, the PHA was not rejected for OS based on the Kaplan-Meier curves, log-log 

plot and Schoenfeld residuals. 
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Figure 28: PFS Kaplan-Meier curves of STRIDE vs. sorafenib 
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Figure 29: PFS log-log plot and Schoenfeld residuals of STRIDE vs. sorafenib 

 

 

The following results were observed: 

• The Kaplan-Meier are similar up to 5 months and then seem proportional 

• The curves on the log-log plot are crossing and are similar, which was expected 

given the Kaplan-Meier 

• The p-value of the Schoenfeld test is higher than 0.05 but still significant at the 

10% level 

• A slight trend over time observed on the Schoenfeld residuals plot 

Therefore, the PHA tests for PFS returned somewhat ambiduous results. 

 

Detailed efficacy MAIC results 
 

The comparison of the eligibility criteria of HIMALAYA and IMbrave 150 led to the 

identification of the following differences: 

• BCLC stage: No restriction in IMbrave 150 and few stage A included vs HIMALAYA 

restricted to stages B and C 

• Ascites: Exclusion of moderate or severe ascites in IMbrave 150 vs exclusion of 

clinically meaningful ascites in HIMALAYA 
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Appendix D. Extrapolation  

D.1 Extrapolation of overall survival 

D.1.1 Data input 

Kaplan–Meier (KM) plots for treatments included in HIMALAYA are presented in Figure 

32. Independently fitted survival curves are used as base case to allow for more flexibility 

in the survival estimates. Please note that sorafenib is included in some of the graphs 

below, although it is not used as a comparator in this health economic analysis. While we 

are not it in the cost-minimization analysis, it is used as an anchor in the indirect 

treatment comparison with atezo-bev and is therefore relevant to cover as well. 

Figure 32: Kaplan–Meier data, overall survival 

 

D.1.2 Model 

Both standard parametric survival models (one-piece extrapolation models) and spline 

and knots models were explored. The spline and knots models can be especially relevant 

for immunotherapy, as these may potentially capture the tail development better than 

standard parametric models  

D.1.3 Proportional hazards 

Figure 33 gives the cumulative hazard diagnostic plots to check assumptions. Linear 

trends indicate that there are no clear violations to the model assumptions for the 

corresponding distribution. Parallel lines indicate proportional hazards and a gradient of 

1 indicates exponential survival.  
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Figure 33: Cumulative hazard plots – OS 

 

The Schoenfeld residuals can be used to test the proportional hazard assumption. If PH, 

the plot of the residuals against time should show a linear trend with slope equal to 0. 

The visual inspection of this plot is as important as the test, however, a p-value  is also 

output as the result of a test of non-negative slope (Therneau and Grambsch). Figure 34 

describes the Schoenfeld residuals, which have been calculated using the km transform.  

Figure 34: Schoenfeld residual plots - OS 

 

D.1.4 Evaluation of statistical fit (AIC and BIC) 

Table 66 shows the AIC and BIC values for both one-piece and splines models as fitted to 

STRIDE and sorafenib respectively. 
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Figure 35: Overall survival STRIDE  

 

 

 

The selected curve for included in the base case illustrated in Figure 36.  
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D.1.11 Cure-point 

As the OS data are relatively mature, the tail development of STRIDE can be captured 

with the extrapolation modelling. We have not used any specific cure-point modelling.  

D.2 Extrapolation of progression-free survival 

D.2.1 Data input 

Investigator assessment (INV) is used as the definition of progression to be consistent 

with the PFS used in the MAIC and provide a longer follow-up, and because PFS INV was 

a secondary endpoint in the HIMALAY trial. Kaplan–Meier plots for treatments included 

in HIMALAYA are presented in Figure 38. 

Figure 38: Kaplan–Meier data, progression-free survival (full population) 

 

 

D.2.2 Model 

Both standard parametric survival models (one-piece extrapolation models) and spline 

and knots models were explored. The spline and knots models can be especially relevant 

for immunotherapy, as these may potentially capture the tail development better than 

standard parametric models.   
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Gamma 2167.61 2175.56 Normal, 1 knot 1986.6 1998.5 

   Normal, 2 knots 1967.2 1983.1 

   Normal, 3 knots 1961.4 1981.3 

 

D.2.5 Evaluation of visual fit  

One-piece parametric survival plots and spline and knots for STRIDE are given in Figure 

41. The models are plotted with the KM data to illustrate how well they capture the 

trends. The statistical best fitting parametric model based on AIC and BIC is the Hazard, 3 

knots model for STRIDE.  

The curves were also assessed visually as well as compared to the base case selection for 

OS. Based on this, the following curve was selected for the base case: odds, 3 knots curve 

for STRIDE. 

Spline and knots survivals include 1 knot, 2 knots, and 3 knots, with scales equal to 

normal, odds, and hazard for each number of knots.  

Figure 42 illustrates the selected curves for each treatment regimen included in the base 

case.   
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Figure 41: Progression-free survival STRIDE 

 

Figure 42: Summary of preferred PFS model 
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Table 77: AE with highest NCI CTCAE grade categories 3-4 and 5 with a difference of at least 2% 

between treatment arms by system organ class and preferred term (safety-evaluable 

population) (35) 

  

E.2.1 Adverse events of special interest – IMBrave150 

The EPAR (35) for atezo-bev describes how immune-mediated and haemorrhagic adverse 

events are of special interest, listed in Table 78 .  
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Table 78: Summary of Adverse Events of Special Interest for Atezolizumab (Safety-Evaluable 

Population) (35) 

 

E.2.2 Haemorrhagic adverse events – IMBrave150 

The assessment report (35) concluded on page 109 that: 

 “despite attempts to exclude all patients with prior bleeding due to esophageal and/or 

gastric varices within 6 months prior to study treatment and perform 

esophagogastroduodenoscopy (EGD) on all patients in order to treat all size varices, a 

considerable number of patients experienced gastrointestinal bleedings in the 

atezolizumab and bevacizumab arm in study IMbrave150”.  

The EPAR also concluded that: 

“Patients treated with bevacizumab have an increased risk of hemorrhage, and cases of 

severe gastrointestinal hemorrhage, including fatal events, were reported in patients with 

hepatocellular carcinoma (HCC) treated with atezolizumab in combination with 

bevacizumab”.  
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Appendix F. Health-related quality 

of life 
N/A 
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Resource Use - Itemized Frequency - 
PFS, First - DurvaTrem - Complete blood 
count 

Gamma 0.186 0.276 0.23 

Resource Use - Itemized Frequency - 
PFS, First - DurvaTrem - Biochemistry 

Gamma 0 0 0 

Resource Use - Itemized Frequency - 
PFS, First - DurvaTrem - Endoscopy 

Gamma 0 0 0 

Resource Use - Itemized Frequency - 
PFS, First - DurvaTrem - Abdominal CT 

Gamma 0.062 0.092 0.08 

Resource Use - Itemized Frequency - 
PFS, First - DurvaTrem - Abdominal MRI 

Gamma 0 0 0 

Resource Use - Itemized Frequency - 
PFS, First - DurvaTrem - Hospitalisation 

Gamma 0.008 0.011 0.01 

Resource Use - Itemized Frequency - 
PFS, First - DurvaTrem - Hospital follow-
up: Specialist 

Gamma 0 0 0 

Resource Use - Itemized Frequency - 
PFS, First - DurvaTrem - GP visit follow-
up 

Gamma 0 0 0 

Resource Use - Itemized Frequency - 
PFS, First - DurvaTrem - Hospital follow-
up: Nurse 

Gamma 0 0 0 

Resource Use - Itemized Frequency - 
PFS, Subsequent - DurvaTrem - 
Appointment with oncologist 

Gamma 0.186 0.276 0.23 

Resource Use - Itemized Frequency - 
PFS, Subsequent - DurvaTrem - 
Appointment with hepatologist 

Gamma 0 0 0 

Resource Use - Itemized Frequency - 
PFS, Subsequent - DurvaTrem - 
Appointment with Gastroenterologist 

Gamma 0 0 0 

Resource Use - Itemized Frequency - 
PFS, Subsequent - DurvaTrem - 
Appointment with Radiologist 

Gamma 0 0 0 

Resource Use - Itemized Frequency - 
PFS, Subsequent - DurvaTrem - 
Appointment within clinician nurse 
specialist 

Gamma 0.186 0.276 0.23 

Resource Use - Itemized Frequency - 
PFS, Subsequent - DurvaTrem - 
Appointment with palliative care 
physician/nurse 

Gamma 0 0 0 

Resource Use - Itemized Frequency - 
PFS, Subsequent - DurvaTrem - AFP test 

Gamma 0.186 0.276 0.23 
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Resource Use - Itemized Frequency - 
PFS, Subsequent - DurvaTrem - Liver 
function test 

Gamma 0.186 0.276 0.23 

Resource Use - Itemized Frequency - 
PFS, Subsequent - DurvaTrem - INR 

Gamma 0.186 0.276 0.23 

Resource Use - Itemized Frequency - 
PFS, Subsequent - DurvaTrem - 
Complete blood count 

Gamma 0.186 0.276 0.23 

Resource Use - Itemized Frequency - 
PFS, Subsequent - DurvaTrem - 
Biochemistry 

Gamma 0 0 0 

Resource Use - Itemized Frequency - 
PFS, Subsequent - DurvaTrem - 
Endoscopy 

Gamma 0 0 0 

Resource Use - Itemized Frequency - 
PFS, Subsequent - DurvaTrem - 
Abdominal CT 

Gamma 0.062 0.092 0.08 

Resource Use - Itemized Frequency - 
PFS, Subsequent - DurvaTrem - 
Abdominal MRI 

Gamma 0 0 0 

Resource Use - Itemized Frequency - 
PFS, Subsequent - DurvaTrem - 
Hospitalisation 

Gamma 0.008 0.011 0.01 

Resource Use - Itemized Frequency - 
PFS, Subsequent - DurvaTrem - Hospital 
follow-up: Specialist 

Gamma 0 0 0 

Resource Use - Itemized Frequency - 
PFS, Subsequent - DurvaTrem - GP visit 
follow-up 

Gamma 0 0 0 

Resource Use - Itemized Frequency - 
PFS, Subsequent - DurvaTrem - Hospital 
follow-up: Nurse 

Gamma 0 0 0 

Resource Use - Itemized Frequency - PD 
- DurvaTrem - Appointment with 
oncologist 

Gamma 0.186 0.276 0.23 

Resource Use - Itemized Frequency - PD 
- DurvaTrem - Appointment with 
hepatologist 

Gamma 0 0 0 

Resource Use - Itemized Frequency - PD 
- DurvaTrem - Appointment with 
Gastroenterologist 

Gamma 0 0 0 

Resource Use - Itemized Frequency - PD 
- DurvaTrem - Appointment with 
Radiologist 

Gamma 0 0 0 
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Resource Use - Itemized Frequency - PD 
- DurvaTrem - Appointment within 
clinician nurse specialist 

Gamma 0.186 0.276 0.23 

Resource Use - Itemized Frequency - PD 
- DurvaTrem - Appointment with 
palliative care physician/nurse 

Gamma 0 0 0 

Resource Use - Itemized Frequency - PD 
- DurvaTrem - AFP test 

Gamma 0.186 0.276 0.23 

Resource Use - Itemized Frequency - PD 
- DurvaTrem - Liver function test 

Gamma 0.186 0.276 0.23 

Resource Use - Itemized Frequency - PD 
- DurvaTrem - INR 

Gamma 0.186 0.276 0.23 

Resource Use - Itemized Frequency - PD 
- DurvaTrem - Complete blood count 

Gamma 0.186 0.276 0.23 

Resource Use - Itemized Frequency - PD 
- DurvaTrem - Biochemistry 

Gamma 0 0 0 

Resource Use - Itemized Frequency - PD 
- DurvaTrem - Endoscopy 

Gamma 0 0 0 

Resource Use - Itemized Frequency - PD 
- DurvaTrem - Abdominal CT 

Gamma 0.062 0.092 0.08 

Resource Use - Itemized Frequency - PD 
- DurvaTrem - Abdominal MRI 

Gamma 0 0 0 

Resource Use - Itemized Frequency - PD 
- DurvaTrem - Hospitalisation 

Gamma 0.008 0.011 0.01 

Resource Use - Itemized Frequency - PD 
- DurvaTrem - Hospital follow-up: 
Specialist 

Gamma 0 0 0 

Resource Use - Itemized Frequency - PD 
- DurvaTrem - GP visit follow-up 

Gamma 0 0 0 

Resource Use - Itemized Frequency - PD 
- DurvaTrem - Hospital follow-up: Nurse 

Gamma 0 0 0 

Resource Use - Itemized Frequency - 
PFS, First - AtezoBev - Appointment 
with oncologist 

Gamma 0.268 0.399 0.33 

Resource Use - Itemized Frequency - 
PFS, First - AtezoBev - Appointment 
with Gastroenterologist 

Gamma 0 0 0 

Resource Use - Itemized Frequency - 
PFS, First - AtezoBev - Appointment 
within clinician nurse specialist 

Gamma 0.268 0.399 0.33 

Resource Use - Itemized Frequency - 
PFS, First - AtezoBev - AFP test 

Gamma 0.186 0.276 0.23 
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Resource Use - Itemized Frequency - 
PFS, First - AtezoBev - Liver function 
test 

Gamma 0.186 0.276 0.23 

Resource Use - Itemized Frequency - 
PFS, First - AtezoBev - INR 

Gamma 0.186 0.276 0.23 

Resource Use - Itemized Frequency - 
PFS, First - AtezoBev - Complete blood 
count 

Gamma 0.268 0.399 0.33 

Resource Use - Itemized Frequency - 
PFS, First - AtezoBev - Endoscopy 

Gamma 0.804 1.196 1 

Resource Use - Itemized Frequency - 
PFS, First - AtezoBev - Abdominal CT 

Gamma 0.067 0.1 0.08 

Resource Use - Itemized Frequency - 
PFS, First - AtezoBev - Hospitalisation 

Gamma 0.008 0.011 0.01 

Resource Use - Itemized Frequency - 
PFS, Subsequent - AtezoBev - 
Appointment with oncologist 

Gamma 0.268 0.399 0.33 

Resource Use - Itemized Frequency - 
PFS, Subsequent - AtezoBev - 
Appointment with Gastroenterologist 

Gamma 0 0 0 

Resource Use - Itemized Frequency - 
PFS, Subsequent - AtezoBev - 
Appointment within clinician nurse 
specialist 

Gamma 0.268 0.399 0.33 

Resource Use - Itemized Frequency - 
PFS, Subsequent - AtezoBev - AFP test 

Gamma 0.186 0.276 0.23 

Resource Use - Itemized Frequency - 
PFS, Subsequent - AtezoBev - Liver 
function test 

Gamma 0.186 0.276 0.23 

Resource Use - Itemized Frequency - 
PFS, Subsequent - AtezoBev - INR 

Gamma 0.186 0.276 0.23 

Resource Use - Itemized Frequency - 
PFS, Subsequent - AtezoBev - Complete 
blood count 

Gamma 0.268 0.399 0.33 

Resource Use - Itemized Frequency - 
PFS, Subsequent - AtezoBev - 
Abdominal CT 

Gamma 0.067 0.1 0.08 

Resource Use - Itemized Frequency - 
PFS, Subsequent - AtezoBev - 
Hospitalisation 

Gamma 0.008 0.011 0.01 

Resource Use - Itemized Frequency - PD 
- AtezoBev - Appointment with 
oncologist 

Gamma 0.201 0.299 0.25 
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Resource Use - Itemized Frequency - PD 
- AtezoBev - Appointment within 
clinician nurse specialist 

Gamma 0.201 0.299 0.25 

Resource Use - Itemized Frequency - PD 
- AtezoBev - AFP test 

Gamma 0.186 0.276 0.23 

Resource Use - Itemized Frequency - PD 
- AtezoBev - Liver function test 

Gamma 0.186 0.276 0.23 

Resource Use - Itemized Frequency - PD 
- AtezoBev - INR 

Gamma 0.186 0.276 0.23 

Resource Use - Itemized Frequency - PD 
- AtezoBev - Complete blood count 

Gamma 0.186 0.276 0.23 

Resource Use - Itemized Frequency - PD 
- AtezoBev - Abdominal CT 

Gamma 0.067 0.1 0.08 

Resource Use - Itemized Frequency - PD 
- AtezoBev - Hospitalisation 

Gamma 0.008 0.011 0.01 

OS MultinormInv random number 1 - 
DurTrem 

      0.5 

OS MultinormInv random number 2 - 
DurTrem 

      0.5 

OS MultinormInv random number 3 - 
DurTrem 

      0.5 

OS MultinormInv random number 4 - 
DurTrem 

      0.5 

OS MultinormInv random number 5 - 
DurTrem 

      0.5 

PFS MultinormInv random number 1 - 
DurTrem 

      0.5 

PFS MultinormInv random number 2 - 
DurTrem 

      0.5 

PFS MultinormInv random number 3 - 
DurTrem 

      0.5 

PFS MultinormInv random number 4 - 
DurTrem 

      0.5 

PFS MultinormInv random number 5 - 
DurTrem 

      0.5 

TTD MultinormInv random number 1 - 
DurTrem 

      0.5 

TTD MultinormInv random number 2 - 
DurTrem 

      0.5 

TTD MultinormInv random number 3 - 
DurTrem 

      0.5 

TTD MultinormInv random number 4 - 
DurTrem 

      0.5 
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TTD MultinormInv random number 5 - 
DurTrem 

      0.5 

Adverse event - Mean treatment 
exposure (years) - Durvalumab plus 
tremelimumab 

Normal 1.072 1.595 1.33 

Adverse event - Mean treatment 
exposure (years) - Atezolizumab plus 
bevacizumab 

Normal 0.496 0.738 0.62 

Adverse event - Durvalumab plus 
tremelimumab - Aspartate 
aminotransferase increased 

Normal 16.080 23.920 20 

Adverse event - Durvalumab plus 
tremelimumab - Hypertension 

Normal 5.628 8.372 7 

Adverse event - Durvalumab plus 
tremelimumab - Lipase increased 

Normal 19.296 28.704 24 

Adverse event - Atezolizumab plus 
bevacizumab - Aspartate aminotransferase 
increased 

Normal 18.492 27.508 23 

Adverse event - Atezolizumab plus 
bevacizumab - Hypertension 

Normal 40.200 59.800 54 

Adverse event - Atezolizumab plus 
bevacizumab - Lipase increased 

Normal 0.00 2.156 0 
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• Safety and tolerability: 
Withdrawals, specific AEs, 
incidence of Grade 3 and 4 AEs, 
serious AEs, and AEs leading to 
discontinuation 

Study type Randomized controlled trials‡ 

• Single arm trials 

• Non-randomized trials 

• Observational studies 

• Case reports/case series 

• Non-systematic reviews 

• Trials terminated due to clinical 
efficacy/safety outcomes 

• Post-hoc or pooled analyses of 
original trial data 

Publication type • Journal articles 

• Conference abstracts 

• Notes/Editorials/Letters 

• Newspaper articles 

Language English Non-English 

Publication year • August 2020 – present  - 

AEs, adverse events; DCR, disease control rate; DOR, duration of response; EORTC-QLQC30, European 
Organization for Research and Treatment of Cancer Core Quality of Life questionnaire; HRQoL, Health related 
quality of life; FACT-HEP, Functional Assessment of Cancer Therapy – Hepatobiliary, HCC, hepatocellular 
carcinoma; OS, overall survival; PFS, progression-free survival; TTP, time to progression 
‡ The inclusion/exclusion of dose-ranging and dose escalation studies will be assessed, and their 
inclusion/exclusion will be documented 
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Figure 50: PRISMA diagram for global SLR 
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Ryoo, B. Y.-//-Cheng, A. L.-//-Ren, Z.-//-
Kim, T. Y.-//-Pan, H.-//-Rau, K. M.-//-
Choi, H. J.-//-Park, J. W.-//-Kim, J. H.-//-
Yen, C. J.-//-et al., 

Randomised Phase 1b/2 trial of 
tepotinib vs sorafenib in Asian 
patients with advanced 
hepatocellular carcinoma with 
MET overexpression 

Not 
intervention/co
mparator of 
interest 

Rossi, A. J.-//-Khan, T. M.-//-Saif, A.-//-
Marron, T. U.-//-Hernandez, J. M. 

Treatment of Hepatocellular 
Carcinoma with Neoadjuvant 
Nivolumab Alone Versus in 
Combination with a CCR2/5 
Inhibitor or an Anti-IL-8 Antibody 

Not population 
of interest 

Ricke, J.-//-Schinner, R.-//-
Seidensticker, M.-//-Gasbarrini, A.-//-
van Delden, O. M.-//-Amthauer, H.-//-
Peynircioglu, B.-//-Bargellini, I.-//-Iezzi, 
R.-//-De Toni, E. N.-//-Malfertheiner, P.-
//-Pech, M.-//-Sangro, B. 

Liver function after combined 
selective internal radiation 
therapy or sorafenib 
monotherapy in advanced 
hepatocellular carcinoma 

Not 
intervention/co
mparator of 
interest 

Ren, Z.-//-Xu, J.-//-Bai, Y.-//-Xu, A.-//-
Cang, S.-//-Du, C.-//-Li, Q.-//-Lu, Y.-//-
Chen, Y.-//-Guo, Y.-//-et al., 

Sintilimab plus a bevacizumab 
biosimilar (IBI305) versus 
sorafenib in unresectable 
hepatocellular carcinoma 
(ORIENT-32): a randomised, open-
label, phase 2-3 study 

Not 
intervention/co
mparator of 
interest 

Regmi, P.-//-Hu, H. J.-//-Lv, T. R.-//-
Paudyal, A.-//-Sah, R. B.-//-Ma, W. J.-//-
Jin, Y. W.-//-Li, F. Y. 

Efficacy and safety of sorafenib 
plus hepatic arterial infusion 
chemotherapy for advanced 
hepatocellular carcinoma 

Not study type of 
interest 

Qin, S.-//-Bi, F.-//-Gu, S.-//-Bai, Y.-//-
Chen, Z.-//-Wang, Z.-//-Ying, J.-//-Lu, Y.-
//-Meng, Z.-//-Pan, H.-//-et al., 

Donafenib Versus Sorafenib in 
First-Line Treatment of 
Unresectable or Metastatic 
Hepatocellular Carcinoma: a 
Randomized, Open-Label, Parallel-
Controlled Phase II-III Trial 

Not 
intervention/co
mparator of 
interest 

Pollock, R. F.-//-Brennan, V. K.-//-
Shergill, S.-//-Colaone, F. 

A systematic literature review 
and network meta-analysis of 
first-line treatments for 
unresectable hepatocellular 
carcinoma based on data from 
randomized controlled trials 

Not study type of 
interest 

Park, R.-//-da Silva, L. L.-//-
Nissaisorakarn, V.-//-Riano, I.-//-
Williamson, S.-//-Sun, W.-//-Saeed, A. 

Comparison of efficacy of 
systemic therapies in advanced 
hepatocellular carcinoma: 

Updated systematic review and 
frequentist network meta-
analysis of randomized 
controlled trials 

Not study type of 
interest 

Pan, Y.-//-Wang, R.-//-Hu, D.-//-Xie, W.-
//-Fu, Y.-//-Hou, J.-//-Xu, L.-//-Zhang, Y.-
//-Chen, M.-//-Zhou, Z. 

Comparative safety and efficacy 
of molecular-targeted drugs, 
immune checkpoint inhibitors, 
hepatic arterial infusion 
chemotherapy and their 
combinations in advanced 
hepatocellular carcinoma: findings 
from advances in landmark trials 

Not study type of 
interest 
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Oranratnachai, S.-//-Rattanasiri, S.-//-
Pooprasert, A.-//-Tansawet, A.-//-
Reungwetwattana, T.-//-Attia, J.-//-
Thakkinstian, A. 

Efficacy of First Line Systemic 
Chemotherapy and Multikinase 
Inhibitors in Advanced 
Hepatocellular Carcinoma: A 

Systematic Review and Network 
Meta-Analysis 

Not study type of 
interest 

Nct A Study of Camrelizumab 
Combined With Rivoceranib 
Mesylate Versus Investigator's 
Choice of Regimen in Treatment 
of Patients With Advanced 
Hepatocellular Carcinoma (HCC) 

Other (No results 
posted) 

Nct A Study to Compare the 
Effectiveness and Safety of IBI310 
Combined With Sintilimab Versus 
Sorafenib in the First-line 
Treatment of Advanced HCC 

Other (No results 
posted) 

Nct Radiotherapy Plus Toripalimab vs. 
Sorafenib in Advanced 
Hepatocellular Carcinoma With 
Portal Vein Tumor Thrombosis 

Other (No results 
posted) 

Nct Evaluate the Safety and Efficacy of 
Toripalimab Combined With 
Bevacizumab Versus Sorafenib 
Therapy for HCC 

Other (No results 
posted) 

Kelley, R. K.-//-Sangro, B.-//-Harris, W.-
//-Ikeda, M.-//-Okusaka, T.-//-Kang, Y. 
K.-//-Qin, S.-//-Tai, Dw- M.-//-Lim, H. Y.-
//-Yau, T.-//-et al., 

Safety, Efficacy, and 
Pharmacodynamics of 
Tremelimumab Plus Durvalumab 
for Patients With Unresectable 
Hepatocellular Carcinoma: 
randomized Expansion of a Phase 
I/II Study 

Not population 
of interest 

Haruna, Y.-//-Yakushijin, T.-//-
Kawamoto, S. 

Efficacy and safety of sorafenib 
plus vitamin K treatment for 
hepatocellular carcinoma: A 
phase II, randomized study 

Not 
intervention/co
mparator of 
interest 

Haber, P. K.-//-Puigvehí, M.-//-Castet, 
F.-//-Lourdusamy, V.-//-Montal, R.-//-
Tabrizian, P.-//-Buckstein, M.-//-Kim, E.-
//-Villanueva, A.-//-Schwartz, M.-//-
Llovet, J. M. 

Evidence-Based Management of 
Hepatocellular Carcinoma: 

Systematic Review and Meta-
analysis of Randomized 
Controlled Trials (2002-2020) 

Not study type of 
interest 

Galle, P. R.-//-Finn, R. S.-//-Qin, S.-//-
Ikeda, M.-//-Zhu, A. X.-//-Kim, T. Y.-//-
Kudo, M.-//-Breder, V.-//-Merle, P.-//-
Kaseb, A.-//-et al., 

Patient-reported outcomes with 
atezolizumab plus bevacizumab 
versus sorafenib in patients with 
unresectable hepatocellular 
carcinoma (IMbrave150): an 
open-label, randomised, phase 3 
trial 

Not including 
outcomes of 
interest 

Finn, R. S.-//-Qin, S.-//-Ikeda, M.-//-
Galle, P. R.-//-Ducreux, M.-//-Kim, T. Y.-
//-Lim, H. Y.-//-Kudo, M.-//-Breder, V. 
V.-//-Merle, P.-//-et al., 

IMbrave150: updated 
overallsurvival (OS) data from a 
global, randomized, open-label 
phase IIIstudy of atezolizumab 
(Atezo) +bevacizumab (Bev) 

Duplicates 
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versussorafenib (Sor) in patients 
(PTS)with unresectable 
hepatocellularcarcinoma (HCC) 

Facciorusso, A.-//-Tartaglia, N.-//-
Villani, R.-//-Serviddio, G.-//-Ramai, D.-
//-Mohan, B. P.-//-Chandan, S.-//-El 
Aziz, M. A. A.-//-Evangelista, J.-//-
Cotsoglou, C.-//-et al., 

Lenvatinib versus sorafenib as 
first-line therapy of advanced 
hepatocellular carcinoma: a 

systematic review and meta-
analysis 

Not study type of 
interest 

Euctr, P. L. A clinical study to compare 
Toripalimab (JS001) combined 
with Lenvatinib versus placebo 
combined with Lenvatinib as the 
1st-line therapy for advanced 
hepatocellular carcinoma (HCC) 

Other (No results 
posted) 

Euctr, C. Z. A Study of Relatlimab in 
Combination with Nivolumab in 
Participants with Advanced Liver 
Cancer who have never been 
been Treated with Immuno-
oncology Therapy after Prior 
Treatment with Tyrosine Kinase 
Inhibitors 

Other (No results 
posted) 

El Shorbagy, S.-//-abuTaleb, F.-//-Labib, 
H. A.-//-Ebian, H.-//-Harb, O. A.-//-
Mohammed, M. S.-//-Rashied, H. A.-//-
Elbana, K. A.-//-Haggag, R. 

Prognostic Significance of VEGF 
and HIF-1 α in Hepatocellular 
Carcinoma Patients Receiving 
Sorafenib Versus Metformin 
Sorafenib Combination 

Not 
intervention/co
mparator of 
interest 

Blanc, J. F.-//-Khemissa, F.-//-
Bronowicki, J. P.-//-Monterymard, C.-//-
Perarnau, J. M.-//-Bourgeois, V.-//-
Obled, S.-//-Abdelghani, M. B.-//-
Mabile-Archambeaud, I.-//-Faroux, R.-
//-et al., 

Phase 2 trial comparing sorafenib, 
pravastatin, their combination or 
supportive care in HCC with 
Child–Pugh B cirrhosis 

Not 
intervention/co
mparator of 
interest 

Bi, F.-//-Qin, S.-//-Gu, S.-//-Bai, Y.-//-
Chen, Z.-//-Wang, Z.-//-Ying, J.-//-Lu, Y.-
//-Meng, Z.-//-Pan, H.-//-et al., 

An exploratory subgroup analysis 
of a phase II/III trial of donafenib 
versus sorafenib in the first-line 
treatment of advanced 
hepatocellular carcinoma 

Not 
intervention/co
mparator of 
interest 

Bi, F.-//-Qin, S.-//-Xu, J.-//-Du, C.-//-Fan, 
Q.-//-Zhang, L.-//-Tao, M.-//-Jiang, D.-
//-Wang, S.-//-Chen, Y.-//-et al., 

P-89 The correlation between 
adverse events and survival 
benefits of donafenib in the first-
line treatment of advanced 
hepatocellular carcinoma 

Not 
intervention/co
mparator of 
interest 

  Correction to Lancet Oncol 2021; 
22: 977–90 (The Lancet Oncology 
(2021) 22(7) (977–990), 
(S1470204521002527), 
(10.1016/S1470-2045(21)00252-
7)) 

Not study type of 
interest 

Wang, X.-//-Zheng, K.-//-Cao, G.-//-Xu, 
L.-//-Zhu, X.-//-Chen, H.-//-Fu, S.-//-Wu, 
D.-//-Yang, R.-//-Wang, K.-//-et al., 

Sorafenib plus hepatic arterial 
infusion chemotherapy versus 
sorafenib alone for advanced 
hepatocellular carcinoma with 
major portal vein tumor 

Not 
intervention/co
mparator of 
interest 
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thrombosis (Vp3/4): a randomized 
phase II trial 

Schütte, K.-//-Schinner, R.-//-Fabritius, 
M. P.-//-Möller, M.-//-Kuhl, C.-//-Iezzi, 
R.-//-Öcal, O.-//-Pech, M.-//-
Peynircioglu, B.-//-Seidensticker, M.-//-
Sharma, R.-//-Palmer, D.-//-Bronowicki, 
J. P.-//-Reimer, P.-//-Malfertheiner, P.-
//-Ricke, J. 

Impact of Extrahepatic 
Metastases on Overall Survival in 
Patients with Advanced Liver 
Dominant Hepatocellular 
Carcinoma: A Subanalysis of the 
SORAMIC Trial 

Not 
intervention/co
mparator of 
interest 

Riano, I.-//-Martin, L.-//-Varela, M.-//-
Serrano, T.-//-Nunez, O.-//-Minguez, B.-
//-Rodrigues, P. M.-//-Perugorria, M. J.-
//-Banales, J. M.-//-Arenas, J. I. 

Efficacy and safety of the 
combination of pravastatin and 
sorafenib for the treatment of 
advanced hepatocellular 
carcinoma (Estahep clinical trial) 

Not 
intervention/co
mparator of 
interest 

Ren, Z.-//-Fan, J.-//-Xu, J.-//-Bai, Y.-//-
Xu, A.-//-Cang, S.-//-Du, C.-//-Liu, B.-//-
Li, Q.-//-Lu, Y.-//-et al., 

LBA2 Sintilimab plus bevacizumab 
biosimilar vs sorafenib as first-line 
treatment for advanced 
hepatocellular carcinoma 
(ORIENT-32)2 

Not 
intervention/co
mparator of 
interest 

Qin, S.-//-Bi, F.-//-Xu, J.-//-Du, C.-//-Fan, 
Q.-//-Zhang, L.-//-Tao, M.-//-Jiang, D.-
//-Wang, S.-//-Chen, Y.-//-et al., 

P-86 Comparison of the 
pharmacokinetics of donafenib 
and sorafenib in patients with 
advanced hepatocellular 
carcinoma: an open-label, 
randomized, parallel-controlled, 
multicentre phase II/III trial 

Not including 
outcomes of 
interest 

Qin, S.-//-Bi, F.-//-Cui, C.-//-Zhu, B.-//-
Wu, J.-//-Xin, X.-//-Wang, J.-//-Shan, J.-
//-Chen, J.-//-Zheng, Z.-//-et al., 

Comparison of donafenib and 
sorafenib as advanced 
hepatocellular carcinoma first-line 
treatments: subgroup analysis of 
an open-label, randomized, 
parallel-controlled, multicentre 
phase II/III trial 

Not 
intervention/co
mparator of 
interest 

Nct Phase III Study of Toripalimab（

JS001） Combined With 
Lenvatinib for Advanced HCC 

Other (No results 
posted) 

Nct SCT-I10A Plus SCT510 Versus 
Sorafenib as First-Line Therapy for 
Advanced Hepatocellular 
Carcinoma 

Other (No results 
posted) 

Kobayashi, S.-//-Kondo, M.-//-
Morimoto, M.-//-Hidaka, H.-//-
Nakazawa, T.-//-Aikata, H.-//-Hatanaka, 
T.-//-Takizawa, D.-//-Matsunaga, K.-//-
Okuse, C.-//-et al., 

SO-6 The influence of liver 
function on the outcomes of 
phase II trial of sorafenib vs. 
hepatic arterial infusion 
chemotherapy for advanced 
hepatocellular carcinoma 

Not 
intervention/co
mparator of 
interest 

Juloori, A.-//-Liao, C. Y.-//-Lemons, J. 
M.-//-Singh, A. K.-//-Iyer, R.-//-Robbins, 
J. R.-//-George, B.-//-Fung, J.-//-Pillai, 
A.-//-Arif, F.-//-et al., 

Phase I Study of Stereotactic Body 
Radiotherapy followed by 
Ipilimumab with Nivolumab vs. 
Nivolumab alone in Unresectable 
Hepatocellular Carcinoma 

Not including 
outcomes of 
interest 

Julien, K.-//-Leung, H. T.-//-Fuertes, C.-
//-Mori, M.-//-Wang, M. J.-//-Teo, J.-//-
Weiss, L.-//-Hamilton, S.-//-DiFebo, H.-

Nivolumab in Advanced 
Hepatocellular Carcinoma: Safety 
Profile and Select Treatment-

Not study type of 
interest 
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//-Noh, Y. J.-//-Galway, A.-//-Koh, J.-//-
Brutcher, E.-//-Zhao, H.-//-Shen, Y.-//-
Tschaika, M.-//-To, Y. Y. 

Related Adverse Events From the 
CheckMate 040 Study 

Jia, F.-//-Ren, Z.-//-Xu, J.-//-Shao, G.-//-
Dai, G.-//-Liu, B.-//-Xu, A.-//-Yang, Y.-//-
Wang, Y.-//-Zhou, H.-//-et al., 

Sintilimab plus IBI305 as first-line 
treatment for advanced 
hepatocellular carcinoma 

Not 
intervention/co
mparator of 
interest 

Gordan, J. D.-//-Kennedy, E. B.-//-Abou-
Alfa, G. K.-//-Beg, M. S.-//-Brower, S. T.-
//-Gade, T. P.-//-Goff, L.-//-Gupta, S.-//-
Guy, J.-//-Harris, W. P.-//-et al., 

Systemic Therapy for Advanced 
Hepatocellular Carcinoma: ASCO 
Guideline 

Not study type of 
interest 

Euctr, B. E. A Study to Evaluate SHR-1210 in 
Combination With Apatinib 
(Rivoceranib) as First-Line Therapy 
in Patients With Advanced HCC 

Other (No results 
posted) 

Ding, W.-//-Tan, Y.-//-Qian, Y.-//-Xue, 
W.-//-Wang, Y.-//-Jiang, P.-//-Xu, X. 

First-line targ veted therapies of 
advanced hepatocellular 
carcinoma: A Bayesian network 
analysis of randomized controlled 
trials 

Not study type of 
interest 

Chen, J.-//-Wang, J.-//-Pan, Y.-//-Chen, 
J.-//-Tuo-Heti, Y. M. J.-//-Wang, X.-//-
Fu, Y.-//-Zhang, Y.-//-Xu, L.-//-Chen, M.-
//-et al., 

Preventive effect of celecoxib in 
sorafenib-related hand-foot 
syndrome in hepatocellular 
carcinoma patients, a single-
center, open-label, randomized, 
controlled clinical phase III trial 

Not 
intervention/co
mparator of 
interest 

Casadei-Gardini, A.-//-Marisi, G.-//-
Dadduzio, V.-//-Gramantieri, L.-//-
Faloppi, L.-//-Ulivi, P.-//-Foschi, F. G.-//-
Tamburini, E.-//-Vivaldi, C.-//-Rizzato, 
M. D.-//-Ielasi, L.-//-Canale, M.-//-Conti, 
F.-//-Rudnas, B.-//-Fornaro, L.-//-
Silvestris, N.-//-Silletta, M.-//-
Cardellino, G. G.-//-Lonardi, S.-//-
Fornari, F.-//-Orsi, G.-//-Rovesti, G.-//-
Zagonel, V.-//-Cascinu, S.-//-Scartozzi, 
M. 

Association of NOS3 and ANGPT2 
gene polymorphisms with survival 
in patients with hepatocellular 
carcinoma receiving sorafenib: 
Results of the multicenter 
prospective INNOVATE study 

Not study type of 
interest 

Bi, F.-//-Qin, S.-//-Gu, S.-//-Bai, Y.-//-
Chen, Z.-//-Wang, Z.-//-Ying, J.-//-Lu, Y.-
//-Meng, Z.-//-Pan, H.-//-et al., 

Donafenib versus sorafenib as 
first-line therapy in advanced 
hepatocellular carcinoma: an 
open-label, randomized, 
multicenter phase II/III trial 

Not 
intervention/co
mparator of 
interest 

  Effect of pembrolizumab 
(pembro) on hepatitis B and 
hepatitis C viral load and 
aminotransferase levels in 
patients with advanced 
hepatocellular carcinoma in 
keynote-224 and KEYNOTE-240 

Not including 
outcomes of 
interest 

Guo, T.-//-Liu, P.-//-Yang, J.-//-Wu, P.-
//-Chen, B.-//-Liu, Z.-//-Li, Z. 

Evaluation of targeted agents for 
advanced and unresectable 
hepatocellular carcinoma: A 
network meta-analysis 

Not study type of 
interest 
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Qin S. Atezolizumab plus Bevacizumab versus Sorafenib in the Chinese 
Subpopulation with Unresectable Hepatocellular Carcinoma: Phase 3 
Randomized, Open-Label IMbrave150 Study. Liver Cancer. 2021;10(4):296-
308. doi:10.1159/000513486. 

Not relevant 
subgroup 

Finn RS et al. IMbrave150: updated efficacy and safety by risk status in 
patients (pts) receiving atezolizumab (atezo) + bevacizumab (bev) vs 
sorafenib (sor) as first-line treatment for unresectable hepatocellular 
carcinoma (HCC). Cancer Res. 2021;81(13 SUPPL). doi:10.1158/1538-
7445.AM2021-CT009. 

Not relevant 
subgroup 

Andrew X Zhu RF. IMbrave150: EXPLORATORY EFFICACY AND SAFETY OF 
ATEZOLIZUMAB (ATEZO) + BEVACIZUMAB (BEV) VS SORAFENIB (SOR) IN 
PATIENTS WITH HEPATOCELLULAR CARCINOMA (HCC) WITH NON-VIRAL 
ETIOLOGY IN A GLOBAL PHASE III STUDY. Presented at: 2021. 

Poster 

Kudo M, Finn RS, Qin S, et al. Lenvatinib versus sorafenib in first-line 
treatment of patients with unresectable hepatocellular carcinoma: a 
randomised phase 3 non-inferiority trial. The Lancet. 2018;391(10126):1163-
1173. 

Not relevant 
comparator 

Rimini M, Lenvatinib versus Sorafenib as first-line treatment in 
hepatocellular carcinoma: A multi-institutional matched case-control study. 
Hepatol Res. 2021 Dec;51(12):1229-1241. doi: 10.1111/hepr.13718. Epub 
2021 Oct 21. PMID: 34591334. 

Not relevant 
comparator 

Vogel A, Lenvatinib versus sorafenib for first-line treatment of unresectable 
hepatocellular carcinoma: patient-reported outcomes from a randomised, 
open-label, non-inferiority, phase 3 trial. LANCET G&H. VOLUME 6, ISSUE 8, 
P649-658, AUGUST  

Not relevant 
comparator 

Rimini M, Shimose S, Lonardi S, Tada T, Masi G, Iwamoto H, et al. Lenvatinib 
versus Sorafenib as first-line treatment in hepatocellular carcinoma: a multi-
institutional matched case-control study. Hepatol Res. 2021; 51(12): 1229–
41. https://doi.org/10.1111/hepr.13718 

Not relevant 
comparator 

Yau T, Park J, Finn R, et al. CheckMate 459: A randomized, multi-center 
phase III study of nivolumab (NIVO) vs sorafenib (SOR) as first-line (1L) 
treatment in patients (pts) with advanced hepatocellular carcinoma (aHCC). 
Ann Oncol. 2019;30: v874-v875 

Not relevant 
comparator 

Yau T,. Nivolumab versus sorafenib in advanced hepatocellular carcinoma 
(CheckMate 459): a randomised, multicentre, open-label, phase 3 trial. 
Lancet Oncol. 2022  

Not relevant 
comparator 

Sangro B. LBA-3 CheckMate 459: Long-term (minimum follow-up 33.6 
months) survival outcomes with nivolumab versus sorafenib as first-line 
treatment in patients with advanced hepatocellular carcinoma. Annals of 
Onc. VOLUME 31, SUPPLEMENT 3, S241-S242, JULY 2020 

Not relevant 
comparator 

Ji Y xin, Zhang Z fa, Lan K tao, et al. Sorafenib in liver function impaired 
advanced hepatocellular carcinoma. Chin Med Sci J. 2014;29(1):7-14. 

Not relevant 
comparator 

Llovet JM, Ricci S, Mazzaferro V, et al. Sorafenib in advanced hepatocellular 
carcinoma. N Engl J Med. 2008;359(4):378-390. 

Not relevant 
comparator 

Rimassa L, Santoro A. Sorafenib therapy in advanced hepatocellular 
carcinoma: the SHARP trial. Expert Rev Anticancer Ther. 2009 Jun;9(6):739-
45. doi: 10.1586/era.09.41. PMID: 19496710. 

Not relevant 
comparator 

Clinicaltrials.gov: An Investigational Immuno-therapy Study of Nivolumab 
Compared to Sorafenib as a First Treatment in Patients With Advanced 
Hepatocellular Carcinoma 

Not relevant 
comparator 
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Li D, Toh HC, Merle P, et al. Atezolizumab plus Bevacizumab versus Sorafenib 
for Unresectable Hepatocellular Carcinoma: Results from Older Adults 
Enrolled in the IMbrave150 Randomized Clinical Trial. Liver Cancer. 
2022;11(6):558-571.  

Not relevant 
subgroup 

 

 

H.1.4 Quality assessment 

Risk of bias assessments were conducted on the six trials included in the review and the 

HIMALAYA trial. The overall risk of bias across included studies was either low or unclear 

with a few studies with high-risk of bias in blinding and imbalance withdrawals (Figure 

51). 

Table 90 presents the quality assessment per individual study. An adequate method of 

randomization was reported in six studies, while the remaining study did not report the 

methodology for randomization sequence generation. Allocation concealment was 

adequately reported in six studies and was unclear in remaining 1 study. 

Baseline characteristics were reported to be well balanced between treatment groups in 

six studies. Remaining one study had a few baseline characteristics that differed between 

groups. Three studies were blinded in design and four studies were open label. The risk 

of bias was high in a trial which was open label in design. It was unclear in five out of six 

studies if the authors reported more outcomes than they reported. 

All studies presented with an unclear risk of bias for statistical analysis. In these trials, no 

methods for imputing missing data were reported. No conflicts of interest were found. 

 

 

Figure 51: Risk of bias summary of included studies   
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