
Addressing Funding Challenges through HECON 

Study of Biomarker-based Screening for HCC in 

Thai patients with Compensated Cirrhosis



Current status of HCC surveillance in Thailand√
Unmet needs for early detection and tools for surveillance

HECON study using biomarkers for HCC surveillance

Summary and perspective



THAILANDin

Conventional and emerging tools 
for HCC surveillance



15.2%

THAILANDin

The surveillance programme for HCC is not well-implemented

In resource 
limitations

Proportion of HCC undergoing 
different treatments in Thailand

Kitiyakara T, et al. Asian Pac J Cancer Prev 2022



Data from Meta-analysis

 32 studies (1990–2016, including 13,367 
patients) studied the sensitivity of US ± AFP for 
the detection of HCC in patients with cirrhosis 

Conclusions: Using US + AFP increases the sensitivity 
of early HCC detection in clinical practice

Tzartzeva K, et al. Gastroenterology 2018

63% 24% 15 
people

 Ultrasound screening has poor adherence 
(e.g., barriers including the need for separate 
radiology appointments, cost, travel time)

Wolf E, et al. Hepatology 2021

 A meta-analysis showed adherence rates were 24%

 Ultrasound has low sensitivity in early HCC, 
especially in obese patients with fatty liver

 Ultrasound is dependent on operator experience
Low sensitivity 

in MASLD 

● HCC surveillance using ultrasound 

(US) and alpha-fetoprotein (AFP) 

every 6 months is the standard of 

care in high-risk populations, 

particularly cirrhosis

Current Recommendation



Lehrich BM, et al. 
J Hepatol 2024



GAAD cut-off score 2.57 (Range 0-10)

is better than

or



Economic Model

Cost
Health

Outcome

CUA has become an essential 
method for decision-making 
and reimbursement of new 
technologies in healthcare



 Defined as the balance of 
costs and health outcomes 
to determine whether an 
intervention justifies its cost. 

○ Societal perspective (payers and patients)

○ Followed the Thai Health Technology Assessment (HTA) guidelines

○ Estimated lifetime costs and health outcomes

Cost
Health

Outcome

No surveillance

HCC surveillance

A metric combining two-

dimensional health outcomes: 

- Quantity (length of life) and   
- Quality of life (QOL)

Costs Health Outcome

Incremental cost-effectiveness ratio (ICER)

ICER =
(Cost of A) – (Cost of B)

(QALY of A) – (QALY of B)

Ratio =
Cost

Outcome 

Willingness-to-pay 
(WTP) threshold

Thailand:

160,000 THB

=5000 USD

Medical costs 
(e.g., interventions, medication, 
hospitalisation) 
Non-medical costs 
(e.g., travel for patients and caregivers)
Other costs



Target population and scope of the model

No surveillance 

Patients at high-risk of HCC

HCC surveillance every 6 months

Compensated
Cirrhosis (all causes) 40-60 years

PIVKA-II

Markov model 
Micro-simulation model reflecting the disease progression in cirrhosis



Data input: Diagnostic performance

Type of HCC surveillance
● 5 different screening methods plus ‘no routine 
surveillance’ were compared
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US US + AFP GAAD   GALAD PIVKA + AFP

Tzartzeva K, et al. Gastroenterology 2018;
Roche Diagnostics, Data on file; 
Berhane S, et al. Clin Gastroenterol Hepatol 2016

PIVKA-II

True positive rate

True negative rate

● Higher sensitivity is associated with a higher early-detection rate 
(higher true-positive rate) and better survival 

● Higher specificity is associated with a lower false-positive rate and 
lower unnecessary procedures & costs (e.g., CT, MRI)



Data input: Treatment and survival data used in the model
The analysis used new real-world data from Chulalongkorn Hospital to estimate health outcomes.

OLT

Resection

RFA

TACE

Systemic

BSC

Months

Treatment-related survival:

Median survival was obtained for 

each treatment option

Treatments: The data were sourced to identify treatment type by early-stage 

HCC (BCLC stage 0-A) and late-stage HCC (B/C/D)

Early-stage HCC

Late-stage HCC

Current treatment of HCC

Median Survival Time

>60 months

3 months



Data Input: Considered Costs & Utilities

- Available data were drawn from heterogeneous populations 

- Data on essential outcomes may not be available and needed extrapolation



10,000 micro-simulations to maintain optimal efficiency

"Base-case" means the case that is the 
most likely to occur in the scenario



Result comparison for 

surveillance options 

Ultrasound (alone) and 

GAAD appear to be 

cost-effective options in 

the base-case scenario

PIVKA-II

ICER: THB218,529/QALY

ICER: THB191,388/QALY

ICER: THB164,943/QALY

ICER: THB154,275/QALY

ICER: THB120,894/QALY

Base-case results

Strategies vs. No surveillance Willingness-to-pay 
Threshold: 

THB 160,000/QALY
PIVKA-II

X axis

Y axis Threshold

Threshold



The role of sensitivity and 

specificity in true- and 

false-positive detection and 

associated cost-effectiveness
* Calculations based on bi-annual 

surveillance of 10,000 simulated 

patients over a 20-year time 

horizon 
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Number of early-stage 

HCC cases detected

● Higher false positive rates were costly in the model since these 

required unnecessary confirmatory testing (e.g., CT or MRI)
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Number of lower false 

positive HCC diagnosis

<25% surveillance tests, >40% treatment-related, 
35% cost for follow up on false positive results 





Cost-effectiveness analysis by 

surveillance strategies vs 

AFP+US as the standard of care

GALAD

ICER: THB 1,480,777/QALY

PIVKA + AFP

ICER: THB 992,285/QALY

US alone: Loss of QALYs

GAAD: Dominance 

(cost-saving and 
QALY increment) 

PIVKA-II



Further scenario analysis: 

GAAD vs GALAD in compensated cirrhosis

=> How do different algorithms compare?



The comparison of GALAD vs GAAD
GALAD is associated with increased true positives (2.5%), 
but also increased false positives and overall costs (>25%)

+5,326

+26

Costs associated with false positive rates (extra 
CT/MRI) are suggested to outweigh the impact of 
True Positive detections and associated better 
health, even adjusting the lower price of GALAD

● GAAD is still suggested to remain the dominant 

strategy in the majority of simulations 

○ This is mainly due to its lower associated costs 

for false positive detection. 

GALAD GAAD

GALAD GAAD



Economic Model



Limitations of the study

The diagnostic accuracy of all alternative surveillance 
methods cannot be directly compared.

Real-world compliance and performance 
may differ, especially in rural areas.

Patient burden from false positive results 
could not be completely evaluated.

Survival outcomes were based on 
treatment modalities, not HCC stages.

Treatment-related survival:

Median survival was obtained for 

each treatment option



HCC surveillance in high-risk group 
esp., cirrhosis is very important regarding 
clinical and economic perspective

GAAD is suggested to be the dominant strategy 

(Cost-saving and QALY increment)  

US + AFP

63% 24% 15 
people

US + AFP

70% 44% 30
people

GAAD is a suitable option for HCC surveillance in 
Thailand, considering its clinical and economic 
benefits, as well as the feasibility (one-stop 
service) and potential availability of the test

US + AFP

US + AFP

Sensitivity 63%
Specificity 84%

Sensitivity 70%
Specificity 90%

GAAD has higher sensitivity for detecting early HCC 

and could have better adherence than US+AFP
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