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ABSTRACT
Objective  In a recently published 4-year overall survival 
(OS) update from the phase III clinical trial named 
HIMALAYA (NCT03298451), single tremelimumab plus 
regular interval durvalumab (a regimen termed STRIDE) 
demonstrated significantly improved OS compared 
with sorafenib in the first-line setting of unresectable 
hepatocellular carcinoma (uHCC). Although dual 
immunotherapy represents a novel treatment option for 
uHCC, the economic implications of these high-priced 
drugs require further exploration. This study aimed to 
evaluate the cost-effectiveness of STRIDE in uHCC to 
inform first-line treatment decisions and help allocate 
medical resources most effectively.
Design  Using a partitioned survival model, we conducted 
a cost-effectiveness analysis comparing STRIDE to 
sorafenib in the first-line treatment of uHCC. Clinical 
information was gathered from the phase III HIMALAYA 
trial. Costs and health state utilities data were derived from 
previous literature. Uncertainty of the model was assessed 
through one-way sensitivity analysis and probabilistic 
sensitivity analysis.
Outcome measures  Total costs, life years, quality-
adjusted life years (QALYs), incremental QALYs and 
incremental cost-effectiveness ratio (ICER).
Setting  US payer perspective.
Participants  393 participants in the STRIDE group 
and 389 participants in the sorafenib group who were 
diagnosed with uHCC and had no previous systemic 
treatment.
Interventions  Single-dose tremelimumab plus monthly 
durvalumab (STRIDE) versus sorafenib.
Results  Treatment with STRIDE provided an additional 
0.51 QALYs at an incremental total cost of United States 
dollar ($)9812. The ICER of STRIDE was $19 239 per 
QALY compared with sorafenib, which falls below the 
willingness-to-pay threshold of $150 000 per QALY. 
Sensitivity analyses indicated that our results were robust 
to the variation ranges of key inputs.
Conclusion  In this economic evaluation comparing two 
first-line systemic therapies for uHCC patients, STRIDE 
was cost-effective compared with sorafenib from a US 
payer perspective. Our study is the first to demonstrate 
that immunotherapy can provide both survival benefits and 
economic viability in uHCC.

INTRODUCTION
Liver cancer is the sixth most common cancer 
and ranks third in mortality rate.1 Hepatocel-
lular carcinoma (HCC) represents approx-
imately 75%–85% of all liver cancers, and 
more than 60% of HCC patients are diag-
nosed at an advanced stage, with no oppor-
tunity for curative resection.2 3 Targeted 
therapies, such as sorafenib and lenvatinib, 
have been the standard systemic therapies 
for unresectable HCC (uHCC) patients 
over the past decades, as they significantly 
improved the overall survival (OS) compared 
with placebo.4 5 In recent years, the introduc-
tion of immune checkpoint inhibitors (ICIs) 
has shown great therapeutic potential and 
has changed the clinical practice of many 
haematological and solid tumours. However, 
ICI monotherapies failed to demonstrate a 
survival benefit over sorafenib in randomised 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This study built a partition survival model to eval-
uate the cost-effectiveness of tremelimumab plus 
durvalumab against sorafenib in unresectable he-
patocellular carcinoma using the most recently pub-
lished follow-up data from the HIMALAYA study.

	⇒ We considered drug costs associated with first-line 
and subsequent therapy, as well as adverse events 
management costs, administration costs, costs of 
best supportive care, follow-up costs and costs of 
terminal care.

	⇒ In order to explore the long-term cost and health 
gains beyond the follow-up observation time in the 
clinical trial, we extrapolated the survival curves 
through fitting parametric distributions, and this ap-
proach may introduce uncertainty.

	⇒ To simplify the model, we only considered subse-
quent therapies with frequency greater than 1% and 
direct medical costs, which may result in an under-
estimation of overall costs.
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trials, prompting further exploration of ICI combination 
strategies for uHCC.6 7

Tremelimumab is a cytotoxic T-lymphocyte-associated 
antigen 4 (CTLA-4) inhibitor that exhibits comple-
mentary mechanisms of action with programmed cell 
death-ligand 1 (PD-L1) inhibitor.8 Durvalumab is an 
immunoglobulin G1 monoclonal antibody that blocks 
PD-L1 binding to PD-1 and CD80.9 The combination 
of a single high priming dose of tremelimumab (anti-
CTLA-4) and regular interval durvalumab (anti-PD-L1) 
has shown additive antitumour activity associated with 
complementary immunostimulatory effects.10 11 The 
HIMALAYA trial, a randomised, multicentre, global, 
phase III study, was designed to evaluate tremelimumab 
plus durvalumab (a regimen termed STRIDE) versus 
sorafenib in patients with uHCC who had not been previ-
ously treated with systemic therapy.12 Recently, a 4-year 
OS update from the HIMALAYA trial revealed unprece-
dented long-term survival benefits of STRIDE, with one 
in four participants remaining alive at 4 years.13 Based 
on these findings, STRIDE is listed as a preferred first-
line systemic therapy option for uHCC in the National 
Comprehensive Cancer Network (NCCN) guidelines of 
HCC.14

In the coming decade, immunotherapy combinations 
are likely to become the standard practice for uHCC. 
Another immunotherapy combination, atezolizumab 
plus bevacizumab (atezo-bev), was proven to be not 
cost-effective compared with sorafenib for patients with 
uHCC,15–18 although it showed survival superiority in clin-
ical trials.19 Therefore, there remains a need to explore 
more economical immunotherapies which balance effi-
cacy with economic viability. To date, no studies have 
assessed whether tremelimumab plus durvalumab 
(STRIDE)’s survival benefits and unique dosing schedule 
would yield favourable cost-effectiveness in uHCC. This 
study aims to conduct a comprehensive economic evalua-
tion of STRIDE versus sorafenib from a US payer perspec-
tive, providing evidence to inform first-line treatment 
decisions in uHCC and optimise healthcare resource 
allocation.

METHODS
Network meta-analysis
A systematic meta-analysis was conducted to identify 
eligible studies using electronic databases including 
PubMed, Embase and Cochrane Central Register 
of Controlled Trials until 13 March 2025. Phase III 
randomised controlled trials that compared immuno-
therapy combination regimens with sorafenib for uHCC 
patients in the first-line setting were included. Network 
meta-analysis was performed using R software (V.4.2.1, 
http: //www. ​r-​project.​org) with the package ‘gemtc’ 
to obtain the HR for OS between immunotherapy 
combinations.

Overview of cost-effectiveness analysis
Partitioned survival model was developed to investi-
gate the cost-effectiveness of STRIDE versus sorafenib 
in uHCC. The outcomes included total cost, life-years 
(LYs), quality-adjusted life-years (QALYs) and incre-
mental cost-effectiveness ratios (ICERs). We compared 
ICER between two groups at a willingness-to-pay (WTP) 
threshold of $150 000 per QALY. Both costs and effec-
tiveness employed a 3% annual discount rate. Statistical 
analysis was performed in R software (V.4.2.1, https://
www.r-project.org/). Our study was conducted and 
reported in accordance with the Consolidated Health 
Economic Evaluation Reporting Standards reporting 
guideline. No patients or members of the public were 
directly involved in the desigh or conduct of this study, 
as it is a retrospective analysis of aggregated clinical data. 

Population and interventions
The medical information of patients was derived from the 
phase III HIMALAYA trial.12 Two treatment groups were 
evaluated in the model: (1) patients in the STRIDE group 
received 300 mg of tremelimumab for one dose plus 1500 
mg of durvalumab every 4 weeks and (2) sorafenib 400 
mg two times per day. When the disease progressed, 
40.7% of patients in the STRIDE group and 45.0% in the 
sorafenib group received at least one subsequent treat-
ment, and the remaining patients were considered to 
receive the best supportive care until death. Distribution 
of subsequent therapy was obtained from clinical trials,12 
and only therapies with a frequency greater than 1% were 
considered (online supplemental eTable 1). After subse-
quent therapy, patients were assumed to receive the best 
supportive care. For drug dosing, a body surface area of 
1.79 m2 (weight: 70.32 kg) was used in the mode.20

Model structure
Partitioned survival model over a 20-year time horizon 
was constructed with a monthly cycle length. The model 
was developed in TreeAge Pro software (V.2022, https://
www.treeage.com/). In this partitioned survival model, 
the distribution of patients in three independent health 
states (progression-free survival (PFS), progressive disease 
(PD) and death, figure 1) was obtained directly from the 
Kaplan-Meier survival curves of PFS and OS. The number 
of patients in the PFS state could be provided by the PFS 
curve, patients in the death state were determined from 
the remaining part of the OS curve, and patients in the 
PD state were the proportion between the PFS and OS 
curves.

PFS and OS curves were sourced from the HIMA-
LAYA trial. Time-to-event data were extracted by GetData 
Graph Digitizer (V.2.26; http://www.getdata-graph-​
digitizer.com) and regenerated in R software using the 
method described in a study conducted by Guyot et al.21 
Survival distribution including the exponential, loglo-
gistic, Weibull, lognormal, Gompertz and generalised 
gamma distributions were tested according to the Akaike 
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information criterion, Bayesian information criterion 
(online supplemental eTable 2) and visual inspection. 
Lognormal distribution was chosen for the PFS and OS 
data of the STRIDE, and loglogistic is the best fit for 
sorafenib (online supplemental eFigure).

Cost and utility estimates
This analysis considered only direct medical costs such 
as drug costs, adverse events (AEs) management costs, 
subsequent therapy costs, administration costs, costs of 
best supportive care, follow-up costs and costs of terminal 
care. Drug costs were collected from the Centres for Medi-
care & Medicaid Services22 and ​Drugs.​com (https://www.​
drugs.com/).23 The administration costs were derived 
from the Medicare physician fee schedule.24 The costs 
of routine follow-up, including hospitalisations, medical 
staff visits and lab tests, were differentiated according to 
the PFS and PD status.25 AEs (≥grade 3) which occurred in 
more than 5% of the patients or severe immune-mediated 
AEs which occurred in more than 1% of the patients were 
covered (online supplemental eTable 3). The cost of AEs 
management, best supportive care and terminal care 
was sourced from published studies.22 26 27 All costs were 
inflated to 2024 US dollars using the Consumer Price 
Index.

Although the trial protocol specified that quality of 
life was evaluated with the European Organisation for 
Research and Treatment of Cancer 30-Item Quality of 
Life Questionnaire, the clinical effectiveness results 
were not reported in the article. The PFS and PD utility 
values of HCC patients were 0.76 and 0.68 respectively, 
according to a cost-effectiveness analysis.28 The disutility 
due to severe AEs (grade 3 and higher) was subtracted 
from the baseline utility.29 Information regarding the key 
costs and utility is listed in table 1.

Sensitivity analyses
One-way sensitivity analyses and probabilistic sensitivity 
analyses were employed to assess the uncertainty in the 
model. One-way sensitivity analysis was conducted to 
identify the key factors that influence ICERs. A variance 
of ±20% of base-case values was employed for parame-
ters. Probabilistic sensitivity analysis was conducted by 

running 10 000 Monte Carlo simulations with all parame-
ters randomly sampled within a specific pattern of distri-
bution (table 1).

RESULTS
Network meta-analysis
After database searching, two clinical trials involving 729 
uHCC patients were identified in the meta-analysis. In the 
HIMALAYA trial, 393 patients were treated with STRIDE, 
while in the clinical trial named IMbrave150, 336 patients 
were given atezo-bev. The control groups for these trials 
were sorafenib. From the results of the network meta-
analysis, HR for OS of STRIDE versus atezo-bev was 0.87 
(95% CI 0.70 to 1.09).

Incremental cost-effectiveness ratios
In the base-case analysis (table  2), the STRIDE group 
showed an additional survival benefit of 0.77 LYs 
compared to the sorafenib group (2.91 vs 2.14 LYs) in 
the treatment of patients with uHCC. Accounting for 
quality of life, STRIDE was associated with improved 
survivals of 0.51 QALYs (1.98 vs 1.47 QALYs). The total 
costs were $232 428 and $222 616 for the STRIDE and 
sorafenib groups, respectively, yielding an ICER of $19 
239 per QALY. The results suggested that STRIDE was a 
cost-effective option compared with sorafenib at the WTP 
threshold of $150 000/QALY.

Sensitivity analyses
One-way sensitivity analysis showed that across the lower 
or upper limits of all tested parameters, STRIDE remained 
cost-effective compared with sorafenib, with ICER lower 
than $150 000/QALY (figure  2). The most influential 
variables were the price of sorafenib and durvalumab. But 
even if sorafenib price decreased to the lower limit ($0.72 
per mg, $573.70 daily), or durvalumab price increased to 
the upper limit ($9.68 per mg, $14 527.08 per 1500 mg), 
ICER still fell within the WTP threshold ($84 536/QALY 
and $64 005/QALY, respectively). Other leading param-
eters, such as the cost of best supportive care per month, 
utility for PD and time horizon, had a minor impact with 
total ICER range from $10 000/QALY to $25 000/QALY. 
All parameters were proved to be unable to change the 
economic superiority of STRIDE over sorafenib. In prob-
abilistic sensitivity analyses (figure 3), the probability of 
STRIDE being cost-effective was 99.9% at $150 000/QALY 
WTP threshold. If we set the WTP threshold at $100 000/
QALY, STRIDE would still have a chance of >97% to be a 
cost-effective option over sorafenib.

DISCUSSION
HCC is one of the most common causes of cancer-
related deaths globally, with limited treatment strategies. 
Sorafenib and lenvatinib have been the first-line systemic 
therapies of uHCC over the past decade. However, the 
prognosis with multikinase inhibitors remains poor, with 

Figure 1  Partitioned survival model.
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a median survival time of approximately 1 year.4 5 Immu-
notherapies are considered the most promising treat-
ments, but the combination of atezo-bev lacked economic 

viability towards sorafenib from a value-based perspec-
tive.15–18 The STRIDE regimen, which combines a single 
priming dose of tremelimumab with durvalumab, signifi-
cantly improved OS versus sorafenib and led to tremelim-
umab’s approval as the second immunotherapy for uHCC 
after atezolizumab.30 To our knowledge, this study is the 
first economic evaluation analysing the cost-effectiveness 
of the STRIDE regimen, and we found that STRIDE was 
cost-effective compared with sorafenib at a WTP threshold 
of $150 000/QALY, with an estimated ICER of $19 239/
QALY. Thus, the STRIDE regimen seemed to be an attrac-
tive option in the first-line setting of uHCC.

The base-case analysis showed that STRIDE achieved 
an incremental effectiveness of 0.51 QALYs with a total 

Table 1  Key variables for model

Variable Baseline value

Range

Distribution ReferenceMinimum Maximum

Lognormal survival model for STRIDE*  �  12

 � PFS μ, 1.5983 (SE, 0.0600); σ, 1.1642 (SE, 0.0461)  �

 � OS μ, 2.8480 (SE, 0.0791); σ, 1.4475 (SE, 0.0679)  �

Loglogistic survival model for sorafenib*  �   �

 � PFS Shape, 1.6614 (SE, 0.0743); scale, 4.3257 
(SE, 0.2351)

 �

 � OS Shape, 1.3711 (SE, 0.0668); scale, 13.4848 
(SE, 0.8804)

 �

Drug cost per mg, US$  �  22 23

 � Tremelimumab 136.09 108.87 163.31 Gamma  �

 � Durvalumab 8.07 6.46 9.68 Gamma  �

 � Sorafenib 0.90 0.72 1.08 Gamma  �

Administration cost, US$  �   �   �  24

 � First hour 127 102 152 Gamma  �

 � Additional hour 27 22 32 Gamma  �

AE management cost, US$  �   �   �   �

 � STRIDE 201 161 241 Gamma  �

 � Sorafenib 282 226 338 Gamma  �

Subsequent therapy cost, US$  �   �   �   �

 � STRIDE 9760 7808 11 712 Gamma  �

 � Sorafenib 10 163 8130 12 196 Gamma  �

 � Utility  �   �   �  28

 � Utility PFS 0.76 0.61 0.91 Beta  �

 � Utility PD 0.68 0.54 0.82 Beta  �

Disutility due to severe AEs (grade 3 and higher) 0.16 0.13 0.19 Beta 29

Follow-up cost per month, US$  �   �   �  25

 � Patients with PFS 961 769 1153 Gamma  �

 � Patients with PD 1118 894 1342 Gamma  �

 � Best supportive care per month, US$ 2056 1645 2467 Gamma 26

 � Cost of terminal care, US$ 9641 7713 11 569 Gamma 27

*Model fittings were based on the HIMALAYA trial.12

OS, overall survival; PD, progressive disease; PFS, progression-free survival; STRIDE, tremelimumab plus durvalumab .

Table 2  Results of base-case analysis

Results LYs QALYs Total cost, $

ICER, $

/LY /QALY

STRIDE 2.91 1.98 232 428

Sorafenib 2.14 1.47 222 616

ICER 0.77 0.51 9812 12 743 19 239

ICER, incremental cost-effectiveness ratio; LY, life-year; QALY, 
quality-adjusted life-year; STRIDE, tremelimumab plus durvalumab.
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cost increase of $9812, producing an ICER below the 
WTP threshold. One-way sensitivity analysis indicated that 
the cost-effectiveness superiority of STRIDE was highly 
unlikely to change in the variation range of any parame-
ters. Drug prices of sorafenib and durvalumab could have 
a significant effect on ICER. However, testing sorafenib 
price at its lower limit or durvalumab price at its upper 
limit did not change the preferred status of STRIDE.

High-priced immunotherapies are often considered 
to impose a financial burden on patients and the health-
care system. However, the STRIDE regimen has a unique 
design, with a high priming dose of tremelimumab acting 
as a ‘trigger’ for the effect of durvalumab. Results from 
HIMALAYA indicated CTLA-4 inhibition might have 
driven the long-term OS benefit in the STRIDE arm.12 
Considering that the addition of a single dose of tremelim-
umab was sufficient to add clinical activity to durvalumab, 
the monthly drug cost of the STRIDE arm was $12 106 
(1500 mg of durvalumab every 4 weeks) after the initial 
tremelimumab cost of $40 827. Meanwhile, the monthly 
drug cost for sorafenib (two times per day) was $21 514 in 
the targeted therapy arm. After calculating other medical 
costs, the total cost difference between these two groups 
was minimal, yielding an ICER substantially below the 
WTP threshold. Since there is no consensus on the WTP 
threshold in the USA, previous studies have used values 
ranging from $100 000/QALY to $150 000/QALY.31 32 
We adopted the most frequently used WTP threshold of 
$150 000/QALY, at which STRIDE had a 99.9% proba-
bility of being cost-effective. Even if the WTP threshold 
was lowered to $100 000/QALY, probabilistic sensitivity 
analyses revealed that STRIDE would still have a >97% 
probability of being cost-effective.

In 2020, the IMbrave150 trial reported superior OS and 
PFS outcomes for atezo-bev compared with sorafenib, 
opening a new era of systemic therapy for HCC. However, 

Figure 2  Tornado diagrams of one-way sensitivity analysis. The line dividing the upper and lower limit represents the ICER of 
$19 913 per QALY. ICER, incremental cost-effectiveness ratio; PD, disease progression; PFS, progression-free survival; QALY, 
quality-adjusted life year; STRIDE, tremelimumab plus durvalumab; WTP, willingness-to-pay.

Figure 3  Cost-effectiveness acceptability curves. QALY, 
quality-adjusted life year; STRIDE, tremelimumab plus 
durvalumab.
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corresponding cost-effectiveness analyses indicated that 
the healthcare costs of dual immunotherapy treatment 
were not balanced with its survival benefits from a value 
standpoint. Studies by Chiang et al,15 Su et al17 and Zhang 
et al18 reported ICERs of $179 729/QALY, $169 223/
QALY and $322 500/QALY, respectively, all exceeding the 
WTP threshold of $100 000/QALY or $150 000/QALY. 
Although HRs were an influential parameter in deter-
mining ICERs in some of the studies, they were difficult to 
change through policy interventions. Consequently, they 
recommended substantial price reductions for atezoli-
zumab and bevacizumab or capping immunotherapy 
duration to <12 months for achieving efficient use of 
this regimen. Moreover, Chiang’s model was sensitive to 
body weight, suggesting that reducing the dosage of beva-
cizumab to 10 mg/kg would make atezo-bev to be cost-
effective.15 Further optimisation of the price, duration and 
dosage for atezo-bev is necessary to mitigate the financial 
burden associated with long-term immunotherapy use. 
An economic evaluation from the Chinese and American 
payers’ perspective has taken into account medical insur-
ance policies in different countries.16 China has a rela-
tively low total cost of $95 973 for atezo-bev group because 
of drug donation programmes. The ICER in China and 
the US was $145 546/QALY and $168 030/QALY, respec-
tively, exceeding the Chinese WTP threshold of $28 527/
QALY and US WTP threshold of $150 000/QALY. This 
research proved that although affordability patterns vary 
widely around the world, atezo-bev was not a cost-effective 
option for countries with different income levels. In the 
NCCN guidelines of HCC, both STRIDE and atezo-bev 
are listed as preferred first-line systemic therapy options. 
Due to the absence of phase III trials comparing immu-
notherapies head-to-head, we performed a network meta-
analysis for an indirect comparison between STRIDE and 
atezo-bev. The results showed an OS HR of 0.87 (95% CI 
0.70 to 1.09) for STRIDE versus atezo-bev. Given STRIDE’s 
survival advantage and lower total cost, it emerges as the 
dominant treatment strategy compared with atezo-bev. 
Other recommended options in the NCCN guideline 
were also evaluated in pharmacoeconomic research. The 
cost-effectiveness analyses conducted by Chiang26 and 
Li33 suggested that pembrolizumab and nivolumab were 
not a cost-effective therapy compared with sorafenib for 
HCC in the USA, and a systematic review indicated that 
most ICIs lack cost-effectiveness in comparison with tyro-
sine kinase inhibitors.34

Another potential way to improve economic outcomes 
is to select certain patient populations who respond well 
to immunotherapy. Su et al17 conducted subgroup anal-
ysis and found several subgroups in the atezo-bev arm, 
including patients with hepatitis B or C and patients with 
low α-fetoprotein level, were associated with better incre-
mental net health benefits and >50% probability of being 
cost-effective in comparison with sorafenib. HCC is now 
increasingly recognised as a heterogeneous tumour with 
diverse tumour biology and immunotherapy responses.35 
Analyses of tumour tissues from patients enrolled in the 

IMbrave150 trial reported several biomarkers linked to 
better clinical response to atezo-bev combination, such as 
CD274, T-effector signature and CD8+T-cell density.36 To 
date, no biomarkers have been validated for predicting 
survival benefits in routine clinical practice. Future 
adoption of molecular correlates of clinical response to 
immunotherapies may improve their economic value as 
first-line systemic therapy for uHCC.

Our study had several limitations. First, to explore the 
long-term cost and health gains beyond the follow-up 
observation time in the clinical trial, we extrapolated 
survival curves through fitting parametric distributions, 
a method that may introduce uncertainty. However, given 
that we updated OS data to the latest 4-year analysis of the 
HIMALAYA trial,13 which is the longest follow-up to date 
in uHCC, the robustness of the model can be guaranteed 
by the application of mature and reliable survival data. 
Some studies have shown that flexible parametric survival 
analysis models demonstrate higher credibility in extrap-
olating complex functions compared with standard para-
metric models.37 38 When further real-world data become 
available, we will consider hybrid models to enhance 
alignment with real-world treatment patterns. Second, 
the distribution of subsequent therapy was obtained 
from the HIMALAYA trial. Subsequent therapies with a 
frequency >1% were considered, and remaining patients 
were assumed to receive best supportive care. Although 
practice patterns at centres enrolling in pivotal clinical 
trials are representative, subsequent therapy options may 
vary according to clinician judgement and the specific 
situation of patients. To address this limitation, we 
performed one-way sensitivity analysis and Monte Carlo 
analysis, which indicated that the subsequent therapy 
costs had little influence on our results. Third, this anal-
ysis considered only direct medical costs. Since direct 
non-medical costs and indirect costs (eg, transportation 
costs and loss of productivity) are difficult to study, most 
cost-effectiveness analyses only include direct medical 
costs, which may result in an underestimation of overall 
costs. In the USA, when formulating coverage policies, 
payers primarily prioritise direct medical costs which 
impact budget allocation and reimbursement decisions. 
As we focused on the US payer perspective, direct non-
medical costs and indirect costs have a relatively small 
impact on our results.

CONCLUSIONS
In conclusion, tremelimumab plus durvalumab (a 
regimen termed STRIDE) was cost-effective compared 
with sorafenib in the first-line setting of uHCC at a WTP 
threshold of $150 000/QALY from a US payer perspective. 
Sensitivity analyses showed that the results were robust 
and not substantially changed across the variation ranges 
of parameters. This study demonstrated that STRIDE was 
the first immunotherapy to achieve both survival benefits 
and economic viability in uHCC.
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