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ABSTRACT
Introduction: While essential for cost-effectiveness analyses, there are no current resource use and cost 
data available for advanced hepatocellular carcinoma (HCC) and selective internal radiation therapy 
(SIRT). The study aims to assess current resource use and costs in HCC and for SIRT compared to 
historical survey data.
Areas covered: To address this data gap, resource use was elicited via surveys and interviews with 
medical professionals experienced with HCC and SIRT in the United Kingdom. Unit costs were from 
publicly available databases. Resource use and costs were estimated and compared to prior surveys.
Expert opinion: From eleven responses, pre-progression costs for SIRT and systemic therapy were 
£256.77 and £292.27/month, respectively. One-off progression and post-progression costs were £209.98 
and £522.84/month. Monthly costs were 54%-79% lower than in previous surveys, due to reduction in 
hospitalizations and funded social care. Furthermore, substantial differences in resource use associated 
with SIRT between clinical practice and clinical trials were found. In conclusion, increased availability 
and familiarity with systemic treatments has led to important changes in HCC care and SIRT adminis-
tration. The uncertainty from the use of expert opinion and the limited number of hospitals with SIRT 
experience can be addressed with future research using large databases, registries.
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1. Introduction

Hepatocellular carcinoma (HCC) poses a significant health 
burden to society. In the United Kingdom (UK) there were an 
estimated 7,618 new cases of liver cancer in 2018, with HCC as 
the predominant histological subtype of primary liver cancer, 
accounting for 70–85% of all cases [1–3]. The incidence and 
mortality of HCC have both increased in recent decades, and 
this trend is projected to continue over the next 
20 years [2,4,5].

The presentation, and management of HCC is complex 
because of the interaction between the impaired liver function 
and the liver cancer. The majority of HCC cases occur in 
patients with underlying liver disease (cirrhosis), mostly as 
a result of hepatitis B or C virus infection, alcohol abuse or 
nonalcoholic fatty liver disease [6,7]. This underlying disease 
places a significant physical burden on the individual, inde-
pendent of the increased mortality risk induced by the pro-
gression of liver cancer.

The increase in HCC incidence has led to a greater demand for 
diagnosis, management, and treatment. Clinical trials are 
designed to capture data on the efficacy of treatments and are 
considered the gold standard for providing evidence of their 
effectiveness and safety. However, economic evaluations are 
often needed to position treatments in the clinical pathway. 
These evaluations, which aim to quantify the impact of new 

technologies on current care in terms of costs and health bene-
fits, require the estimation and costing of resource use.

Trials however do not routinely collect data on resource 
use, and therefore further data collection outside of a clinical 
trial setting is often required. The information on resource use 
available from clinical trials is usually limited both in scope 
and in generalizability as it may often reflect protocol- 
mandated care, and might not represent real-life treatment 
practice.

Data collection on resource use and costs has additional 
challenges for medical technologies, because of learning effects 
which can drive both patient selection for treatment, and 
changes in the implementation of the technology in clinical 
practice [8–11].

There have been efforts to describe clinical practice and 
resource use in the treatment of HCC in the UK for cost- 
effectiveness analyses of systemic first line (sorafenib [12,13] 
and lenvatinib [14]) and second line treatments (regorafenib 
[15]). All the above analyses were based on a survey of four UK 
clinicians conducted in 2007, to which results of a survey of 
three additional clinicians were added in 2015. The question-
naires covered treatment patterns, medical staff contacts, 
acute care, and laboratory and radiological tests in ‘pre- 
progression’ and ‘post-progression’ health states in advanced 
HCC. Information was also obtained for patients at time of 
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progression for laboratory and radiological tests, and for 
adverse events.

Medical knowledge and practice is an evolutionary process, 
and both experience in the management of HCC and in the 
range of available treatments have advanced in HCC in the 
past five years [16]. A prospective study from Italy [17] and 
a retrospective study from France [18] showed, that as experi-
ence in the use of sorafenib improved, treatment duration and 
even potentially overall survival have increased. As a result, it 
is likely that resource utilization will have also been subject to 
some change since 2007, and even 2015. Additionally, new 
loco-regional therapies, such as selective internal radiation 
therapy (SIRT), are now being used in advanced HCC. These 
can modify treatment practice pre-progression, as existing 
systemic therapies require continuous treatment until progres-
sion or adverse events, whereas SIRT with Y-90 resin micro-
spheres is performed as a one-off procedure after work-up for 
most patients [19,20]. The treatment pathway can also differ 
post-progression, due to the potentially different subsequent 
treatments for systemic and loco-regional therapies.

Additionally, in 2007, when the majority of the information on 
resource use was elicited, there was limited experience even with 
sorafenib in the advanced HCC population, and no experience 
with regorafenib, lenvatinib or SIRT in the UK. Using previously 
elicited resource use, even if updated with new unit costs, may 
then be misleading for current and future economic evaluations. 
Therefore, additional data collection to obtain information on 
resource use in advanced HCC and with SIRT in UK clinical 
practice is required for a UK-based economic evaluation.

This study aimed to assess current treatment patterns and 
costs in HCC from the UK National Health Service (NHS) and 
Personal and Social Services perspective according to the UK 
requirements for technology appraisal [21] and to compare it 
to historical data reported in previous publications. This 
includes data collection on treatment administration patterns 
for SIRT, and resource use and costs in the treatment of 
advanced HCC according to progression status. The implica-
tions of these changes are assessed for patients receiving SIRT 
and systemic therapy for advanced HCC in the UK.

2. Patients and methods

Various methods exist to collect resource use data. Prospective 
studies, chart reviews or database analyses can provide the most 
robust results, these methods however can only elicit resource 
use for technologies that have been in use for a sufficiently long 
period of time for the consequences of their use to appear in the 
databases. As SIRT is currently not routinely used to treat HCC in 
the UK due to lack of routine funding, retrospective data collec-
tion or chart review is not possible.

Resource use was, therefore, elicited via two questionnaires 
from experienced UK-based medical professionals involved in 
the care of HCC patients:

•a short survey which obtained information on the admin-
istration of SIRT, and

•a longer survey which elicited information on resource use 
patterns in advanced HCC.

Both surveys aimed to elicit data for the same population of 
adults with unresectable HCC, who are refractory, intolerant of, or 
contraindicated for transarterial chemoembolization (TACE), who 
have preserved liver function (defined as a Child-Pugh A without 
ascites) and an Eastern Cooperative Oncology Group (ECOG) per-
formance status between 0 and 2. This reflects a population with 
predominantly advanced HCC, classified as stage C in the 
Barcelona Clinic Liver Cancer (BCLC) staging system. However, in 
clinical practice this population may also include some patients 
with intermediate-stage HCC (BCLC stage B). Neither of the sur-
veys differentiated between glass and resin microspheres.

Participants were clinical experts with experience with SIRT 
and HCC in the UK, including hepatologists, oncologists, inter-
ventional radiologists, and specialist nurses who are involved 
in the care of unresectable HCC patients. Clinical experts were 
not blinded to the sponsors of the study.

The short survey questionnaire elicited information 
through e-mail on:

● the proportion of patients undergoing work-up for SIRT 
and who proceed to receive the SIRT procedure,

● the number of work-ups and treatments required, and
● the average length of stay after work-up and treatment.

Mean results were compared to historical data from the 
SARAH trial, a multicenter, open-label, randomized, controlled, 
investigator-initiated, phase 3 trial comparing SIRT with 
yttrium-90 resin microspheres with sorafenib in locally 
advanced and inoperable HCC [28] and the ENRY study [19], 
a large, multicenter retrospective analysis of consecutive SIRT 
patients with unresectable HCC. Both studies were conducted 
in one or multiple European countries: this facilitates compar-
isons with the present survey as treatment patterns in HCC are 
known to vary across geographies [22].

The longer survey questionnaire elicited information 
through face-to-face or telephone interviews lasting 60– 
90 minutes. Background information of each interviewee’s 
experience with HCC and SIRT was obtained. The question-
naire focused on the ‘pre-progression’, ‘at progression’, and 
‘post-progression’ health states as they represent a typical 
patient pathway and align with health states commonly used 
in economic evaluations. A distinction was made between pre- 
progression after treatment with SIRT and pre-progression 
whilst being treated with a systemic therapy. Monthly 
resource use was captured for the pre- and post-progression 
health states and as a one-off event for the ‘at progression’ 
transition. Only direct medical costs were of interest (i.e. soci-
etal costs or travel costs were excluded). Subsequent drug 
costs were not included in the monthly health state costs 
due to the different treatment lengths. The proportion of 
patients receiving and frequency of use for each of the follow-
ing resources were elicited (Table 1):

● medical staff contacts (secondary and primary care),
● diagnostic procedures (imaging and laboratory tests),
● monitoring,
● hospitalization and
● personal and social care.
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The questionnaire was developed based on the previously pub-
lished survey in HCC in the technology appraisal (TA) 189 of 
sorafenib by the National Institute for Health and Care 
Excellence (NICE) [12], clinical practice guidelines (by the 
European Association for the Study of the Liver (EASL) in 2018 
[23] and the European Society for Medical Oncology (ESMO) in 
2018 [24]) to confirm the treatment pathway and recommended 
medical staff contacts, laboratory and radiological tests. The 
questionnaire was validated by a medical oncologist with experi-
ence in treating patients both with SIRT and systemic therapy.

The resource use data was combined with publicly avail-
able unit costs from the National Health Service (NHS) National 
Schedule of Reference Costs 2019–2020 [25] and the Personal 
Social Services Research Unit (PSSRU) 2020 report [26] to 
estimate mean health state costs. (Unit costs used are avail-
able in the Supplementary Table.) Standard deviations were 
estimated from the mean costs for each medical expert.

The mean health state resource use and cost estimates 
were compared to historical data, the 2007 survey results 
reported in the NICE TA189 and the pooled and updated 
results from the 2007 and 2015 surveys reported in the 2018 
NICE TA551 [14]. The 2015 data is not available separately, 
only as merged costs with the 2007 results.

Eleven experts responded in total: two oncologists, one 
hepatologist, three specialist nurses took part in the interview 
with the long survey, and an additional five interventional 
radiologists filled out the short survey.

Results and conclusions from both surveys were validated 
through discussions with clinicians in a face-to-face advisory 
board.

3. Results

For the administration of SIRT, most patients receive one work- 
up (95%) and one procedure (81%), with an average 1.05 work- 
ups and 1.20 treatments, respectively. Only 4% of patients 
require two work-ups, and 19% two procedures. Less than 1% 
of patients receive more than two work-ups or procedures. The 
mean number of nights in hospital for work-ups was less than 
one (0.69). 93% of patients will undergo SIRT after receiving 
work-up and will require a 1-night stay in hospital following 
the procedure (mean number of nights in hospital: 1.19).

Pre-progression health state costs for SIRT and systemic ther-
apy were £256.77 and £292.27 per month, respectively. The one- 
off cost at progression was estimated to be £209.98, and post- 
progression palliative care was £522.84 per month (Table 2). 
Standard deviations were large, especially for the one-off 
resource use at the confirmation of progression and as 
a result, there was no statistically significant difference between 
the estimates for the different health states. In the ‘progression- 
free’ health state, costs were driven by diagnostic procedures 
(51–56% of costs), closely followed by medical staff contacts 
(39–40% of costs). At the time of progression and the post- 
progression costs were driven by medical staff contacts (52% 
and 45% of costs respectively), with a large proportion of costs 
due to personal and social services after progression (39%) 
(Figure 1). Pre-progression costs were 14% lower after SIRT 
compared to systemic therapies. This difference was driven by 
medical staff contacts and inpatient care, which may potentially 
be due to the continuous therapy with a systemic treatment 
compared to a one-off intervention with the SIRT procedure.

Table 1. Resources included.

Medical staff contacts Diagnostic procedures Inpatient care Personal and social services

● Oncologist
● Radiologist
● Hepatologist
● Specialist nurse
● Specialist nurse phone call
● Pain specialist
● GP
● District nurse
● Palliative care team

● Abdominal CT
● Abdominal MRI
● Angiography
● CT chest/pelvis
● Alpha-fetoprotein (AFP) test
● Liver function test
● INR
● Full blood count (FBC)
● Calcium (Ca++)
● Glucose
● Complete metabolic panel
● Renal function

● Number of hospitalizations per annum
● ICU stay (days)
● General ward LOS (day)
● % of patients admitted through A&E
● # of follow-up visits to oncologist due to hospitalization
● # of follow-up visits to hepatologist due to hospitalization
● # of visits to GP due to hospitalization
● # of visits to nurse due to hospitalization

● Day care
● Home care
● Residential care
● Outpatient clinic

CT, computerized tomography; MRI, magnetic resonance imaging; ICU, intensive care unit; LOS, length of stay; GP, general practitioner; INR, international 
normalized ratio; A&E, accident & emergency 

Table 2. Health state costs.

Progression-free post SIRT 
(per month) 
Mean (SD)

Progression-free on sorafenib/lenvatinib (per month) 
Mean (SD)

At progression 
(one off) 

Mean (SD)

Post-progression 
(per month) 
Mean (SD)

Medical staff contact £100.02 (£46.75) £116.45 (£31.63) £110.07 (£152.80) £232.89 (£229.23)
Diagnostic procedures £143.55 (£76.14) £148.72 (£67.75) £99.91 (£172.66) £6.90 (£15.44)
Inpatient care £6.97 (£5.67) £20.87 (£16.34) - £78.47 (£39.01)
Personal and Social Services £6.22 (£5.57) £6.22 (£5.57) - £204.58 (£125.44)
Total £256.77 (£119.98) £292.27 (£73.75) £209.98 (287.96) £522.84 (£166.21)

SIRT, selective internal radiation therapy; SD, standard deviation [27]. 
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Subsequent active treatments after SIRT were mainly com-
prised of sorafenib (42%), potentially curative treatments (liver 
transplant, resection, and percutaneous tumor ablation, 6%) 
and limited use of regorafenib (2%). After sorafenib active 
treatments included regorafenib (19%) and lenvatinib (1%). 
After lenvatinib, the majority of patients received regorafenib 
(32%), with a small proportion of patients on sorafenib (7%). 
The remaining patients have received best supportive care or 
took part in clinical trials.

These health states costs were substantially lower (by 54% 
and 79% pre- and post-progression respectively) than the 
costs reported in the literature for patients treated with 
a systemic therapy based on the 2007 and the pooled 2007/ 
2015 surveys results (NICE TA551, 2018). This difference mainly 
comes from the lower hospitalization and hospital follow-up 
visit costs and the social care costs (Table 3, Figure 2, Table 4). 
The large decrease in costs is partly due to different unit costs 
used. The NICE TA551 used the NHS Reference costs to deter-
mine the cost of outpatient consultations, which varied from 
£42 for an appointment with a clinical nurse to £216.66 for an 
appointment with a hepatologist [14,25]. This approach 
assumes, that each medical staff contact was within 

a separate consultation and at a separate visit (e.g. a nurse 
was seen at a separate visit to the consultation with 
a specialist). The current study unit costs were taken from 
the PSSRU for medical staff contacts, and ranged from 
£25.00 for a specialist nurse phone call lasting 30 minutes, to 
£59.32 for a consultant appointment lasting 30 minutes [26]. 
This source allowed us not to make any assumptions for the 
timing of the visits.

Beside the unit costs, an important shift has been seen in 
the resource use. In the current study, the main cost drivers 
pre- and post-progression for systemic treatments were diag-
nostic procedures (51%) and medical staff contacts (40%), 
whereas in the previous surveys (TA189, 2007), hospitaliza-
tions (41%) and social care (42%) were the biggest cost drivers 
(Figure 2). These differences reflect changes in the clinical 
pathway for patients with HCC: the proportion of patients 
hospitalized post-progression almost halved in the current 
survey compared to 2007 (29% vs. 48% of patients in the 
current and the 2007 surveys respectively) and the number 
of hospitalization reduced by more than two third (1.4 vs. 4.8 
hospitalizations annually in the current and 2007 surveys 
respectively). There is also a shift in the burden of care, as 

Figure 1. Composition of health state costs in the current survey.

Table 3. Comparison of current (2019) health state costs and costs from NICE TA551 (2007 and 2015) [14].

Progression-free sorafenib/lenvatinib Post-progression sorafenib/lenvatinib

Current 
survey

NICE 
TA551

Difference between current and 
previous

Current 
survey

NICE 
TA551

Difference between current and 
previous

Physician visits £116.45 £159.63 -£43.18 £232.89 £384.40 -£151.51
Laboratory tests £148.72 £161.78 -£43.10 £6.90 £135.56 -£155.91
Radiological tests £30.04 £27.25
Hospitalization £20.87 £91.52 -£239.15 £78.47 £196.78 -£844.57
Hospital follow- 

up
£168.50 £726.26

Social care £6,22 £21.19 -£14.97 £204.58 £1,066.07 -£861.49
Total costs £292.27 £632.67 -£340.40 £522.84 £2,536.32 -£2,013.48

NOTE1: Costs contributing most to the difference in total costs are in italics and underlined. 
NOTE2: Current survey collected resource use in 2019, NICE TA 551 is based on resource use collected in 2007 and 2015 and merged. 
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the current survey found that fewer patients receive funded 
care: residential post-progression care was only funded in 
approximately half of the cases.

4. Discussion

Due to lack of recent published data, and to provide up to 
date information on treatment delivery, resource use and cost 
information that incorporate recent clinical practice, two 
resource use surveys were conducted among clinicians with 
experience with SIRT and HCC in the UK. These provided an 
update to previous studies informing HCC resource use and 
cost information, and report on real-world clinical experience 
with SIRT outside the confines of a clinical trial protocol.

Results show important changes in both SIRT administra-
tion and HCC disease management. The SARAH trial, which 
started recruitment in 2011, found that 22% of patients ran-
domized to SIRT with Y-90 resin microspheres did not receive 
treatment. However, some of the patients who failed to 

receive SIRT with Y-90 resin microspheres may have been 
poor candidates for this therapy [28]. This survey found that, 
in current UK clinical practice, 93% of patients receiving 
a work-up for SIRT receive SIRT as clinicians may now have 
more experience selecting patients for SIRT. This is supported 
by the findings of Palmer et al (2020) showing that improved 
patient selection can reduce the proportion of patients drop-
ping out of SIRT treatment after their work-up, therefore 
leading to better patient outcomes [28].

Clinicians in the short survey also reported other items 
indicative of changes in SIRT treatment over time. Fewer 
SIRT procedures (with 81% of patients receiving a single treat-
ment) were reported to be required by patients compared 
with that observed in the SARAH trial (average number of 
treatments 1.43 with 63% receiving a single treatment). The 
SARAH trial mandated in the protocol that, for patients with 
bi-lobar HCC, the contralateral liver lobe should be treated 
during a separate hospital admission, 30–60 days after the first 
lobe [29]. However, SIRT with Y-90 resin microspheres can be 
administered to both lobes of the liver during a single treat-
ment session, with multiple infusions of the same source vial 
being performed selectively and in different arteries during 
the same procedure. Additionally, the use of SIRT for bilobar 
disease may be less prevalent than for unilobar disease. This 
may contribute to UK clinicians reporting a lower number of 
SIRT treatments per patient. The figure reported by UK clin-
icians is also similar to the findings of the ENRY study, that 
reported an average of 1.08 procedures per patient (93% 
receiving a single treatment) [19]. Additionally, the survey 
reported a move toward providing SIRT work-up in an out-
patient setting and SIRT treatment with a 1-night stay.

This has highlighted the importance of assessing changes 
in clinical practice over time and the differences between 

Figure 2. Comparison of pre- and post-progression health state costs as a proportion of total costs for sorafenib/lenvatinib from current (2019) and previous surveys 
(2007 and 2015).

Table 4. Comparison of hospitalizations and follow-up visits between current 
and 2007 survey.

Progression-free on 
sorafenib Post-progression

Current (2019) 
survey

2007 
survey

Current (2019) 
survey

2007 
survey

Hospitalizations
% hospitalized 12% 46% 29% 48%
# of hospitalizations 

per year
1 1.92 1.4 4.8

% through A&E 76% 11% 88% 35%
Follow-up visits (#)

Specialists 0.7 0.3 1 3
GP 0 1.5 0.4 1.5
Nurse 0 1.8 0.5 2

GP, general practitioner; A&E, accident & emergency 
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protocol-mandated resource use and real word resource use. 
Economic evaluations of SIRT relying only on historic trial data 
might result in inaccurate estimates of the cost of SIRT.

This study has found that disease management costs 
(excluding drug costs for subsequent systemic therapy) of 
patients with advanced HCC varied between £209.98 and 
£522.84 per month, depending on whether the patient was 
pre- or post-progression, and whether they were treated with 
SIRT or systemic therapy. The disease management cost for 
systemic therapy is 14% higher per month compared to SIRT 
as it requires continuous treatment which can result in higher 
monitoring and hospitalization costs, whereas SIRT is a one-off 
procedure for most patients. This is in line with the resource 
use reported from a focus group in an Italian budget impact 
analysis, where more intensive follow-up was found after sor-
afenib that with transarterial radioembolization [30]. Similarly 
to the UK findings, monthly follow-up with medical staff 
visit and laboratory tests and three monthly imaging were 
required after sorafenib, and a less frequent follow-up with 3 
monthly visits, tests and imaging after transarterial radio- 
embolization. This was even less than seen in the UK (visits 
and tests an average every 1.5 months) [30].

While the differences in pre-progression costs would affect 
the cost-effectiveness of treatments, this effect is more pro-
nounced when there is a significant difference in the duration 
of the pre-progression period. The two large published RCTs 
(SARAH and SIRveNIB), did not show a significant difference in 
progression-free survival (PFS) between sorafenib and SIRT 
[29,31], though subsequent post-hoc analysis of the SARAH 
trial data suggested survival benefit with SIRT for patients with 
good liver function and low tumor burden [28].

Progression has a substantial effect, increasing costs by 
more than 100% for SIRT-treated patients and by 79% for 
patients on systemic treatment, which is driven by increased 
hospitalizations and increased used of personal and social 
services. Post-progression health state costs were an impor-
tant driver in determining the economic value of systemic 
treatments too, therefore understanding their magnitude 
and composition is pivotal for optimizing the HCC treatment 
pathway [14]. The large standard deviations were probably 
due to variations between patients characteristics in each 
center and the potential variations in clinical practice, or, for 
the one-off resource use at the confirmation of progression, 
the difference in scheduling procedures for the confirmation 
as part of the routine follow-up or as separate visits.

Disease management costs are also subject to change over 
time even when assuming the same unit costs. Our results 
suggest that disease management costs have decreased com-
pared to those elicited in 2007 and 2015, driven by reduced 
hospitalizations and reduced use of funded social care. In the 
subsequent discussions, clinical experts suggested, that the 
changes could be due to clinicians being less familiar with 
sorafenib and how to treat people progressing on sorafenib in 
2007. This echoes the experience seen in Italy and France, 
where the increased experience and better management of 
adverse events with sorafenib resulted in better clinical out-
comes [17,18].

Patients in 2007 were also typically managed by hepatolo-
gists, while now patients treated with sorafenib or other 

systemic therapies are managed by oncologists. Additionally, 
currently most of the post-progression palliative care has been 
seen to shift to community palliative care services including 
charities and home care. Increased familiarity with treatments 
may have resulted in less frequent follow-up and reduced 
hospitalizations. Similarly, improvements in the prognosis of 
HCC might have also affected patients’ quality of life pre- and 
post-progression and as a result, reduced the intensity of 
follow-up required.

The key limitations associated with this study include the 
high degree of uncertainty in the estimates provided by the 
clinical experts as they are not based on prospective or retro-
spective data. Both surveys were also based on small sample 
sizes due to the limited number of hospitals which currently 
have sufficient experience with SIRT. Due to the limited sam-
ple size and the differences in treatment practice, there was 
no statistically significant difference between the estimates for 
the different health states. Despite the inclusion of different 
specialties, the variation seen in resource use is not between 
the different specialist groups, but between the different hos-
pitals. It is also important to note the limitation of comparing 
across surveys. When making comparison between our survey 
and the 2007/2015 surveys, it was not possible to control for 
all differences such as questionnaire designs and interview 
techniques. While there are also differences in costing 
assumptions, the effect of these can be assessed. 
Additionally, new systemic therapies, e.g. atezolizumab plus 
bevacizumab have recently been approved by NICE, and its 
use could potentially influence future resource use in HCC.

Neither of the surveys differentiated between the different 
SIRT technologies, assuming that resource use and disease 
management costs associated with them are comparable. 
Published data is scarce, mainly reliant on two published 
large RCTs with SIRT with yttrium-90 resin microspheres. 
However, SIRT technologies differ in the isotope used (e.g. 
yttrium-90 vs. holmium-166), in the material (e.g. glass vs. 
resin), or radioactivity per micro-sphere at calibration time or 
number of microspheres in a 3 GBq total dose. Additionally, 
there are differences in the administration with regards to the 
use of imaging (e.g. X-ray, MRI, single-photon emission com-
puterized tomography [SPECT], magnetic resonance imaging 
[MRI]), the flexibility of dosing and the treatment strategy for 
bi-lobar disease. While these differences can potentially 
impact the resource use in the administration of SIRT, due to 
the low patient numbers and the paucity of published data, 
this comparison would require additional research.

Future research should aim to reduce the uncertainty inher-
ent in surveys, using patient level information from large 
databases or registries. Prospective data collection would 
also provide more current and useful for future economic 
evaluations.

5. Conclusions

In current UK clinical practice patients receive less SIRT proce-
dures, with shorter inpatient stay for both work-up and proce-
dure than seen in clinical trials. Pre-progression health state 
costs for SIRT and systemic therapy and the post-progression 
palliative care costs were £256.77, £292.27 and £522.84 per 
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month, respectively. The one-off cost at progression was 
£209.98. Monthly costs were lower than in previous studies (by 
54% and 79% pre- and post-progression respectively), mainly 
due to reduced hospitalizations and reduced use of funded 
social care. The results of this study suggest that increased 
familiarity with systemic treatments has led to important 
changes in clinical practice in HCC care since 2007, especially 
post-progression. Furthermore, substantial differences in 
resource use associated with SIRT between real life clinical 
practice and clinical trials were found. This study has highlighted 
the importance of updating resource use as treatment practice 
changes, and that relying on existing data sources may misin-
form economic evaluations. Further research would be benefi-
cial using patient level information from large databases and 
registries to confirm results of these surveys.

6. Expert Opinion
Economic evaluations are important tools in determining 

the value of different healthcare interventions. However, for 
these evaluations to be informative, they need to rely on 
resource use and cost data, that reflect current clinical prac-
tice. Clinical practice can change with the introduction of 
new therapies and with increased familiarity with older treat-
ments. Similarly, resource use described in clinical trials can 
differ from real-world use, as clinical trial protocols often 
mandate additional or more stringent tests than are used in 
routine care. The present study has shown how resource use 
and costs for selective internal radiation therapies and for 
systemic treatments in advanced hepatocellular carcinoma in 
the United Kingdom have changed over time. The substantial 
changes found have highlighted the importance of the col-
lection of current and relevant data, as the reliance of histor-
ical and trial-based resource use data can misinform 
economic evaluations.
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