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Topic Exploration Report 
Topic explorations are designed to provide a high-level briefing on new topics submitted for 
consideration by Health Technology Wales.  The main objectives of this report are to: 

• Determine the quantity of evidence available for a technology of interest. 
• Identify any gaps in the evidence. 
• Inform decisions on topics that warrant fuller assessment by Health Technology Wales 

(HTW). 

 

Topic exploration 
report number: 

TER426 

Topic: 
Stereotactic ablative body radiotherapy (SABR) for locally advanced 
exocrine pancreatic cancer 

Summary of findings: 

SABR, also known as stereotactic body radiotherapy treatment (SBRT), has 
been recommended as a treatment option through routine commissioning 
in NHS England for patients with locally advanced, inoperable, non-
metastatic pancreatic cancer (LANPC) and it is currently used in Wales for 
some other cancer types, including lung, liver and colorectal cancer. 
Guidelines and Health Technology Assessments (HTAs) from outside of the 
UK have made recommendations for the use of SABR (and conventional 
radiotherapy) in pancreatic cancer; however the evidence base has 
limitations. 

Systematic reviews, including phase II trials, and a small retrospective 
study indicate that SABR may be beneficial in the treatment of locally 
advanced pancreatic cancer; however larger randomised controlled trials 
(RCTs) may be needed to support decision-making. 

We did not identify cost-effectiveness evidence in Wales or the UK. One 
economic evaluation conducted in Taiwan, and one conducted in the US, 
were identified. These studies had differing conclusions on the cost-
effectiveness of SABR and it is unclear how findings would relate to the 
Welsh context due to differences across these settings. 

HTW researchers identified five ongoing systematic reviews/meta-
analyses considering SABR in locally advanced pancreatic cancer. Seven 
small ongoing trials were also identified with anticipated completion 
dates within the next year. 
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Introduction and aims 

Although considered relatively rare, pancreatic cancer is the fourth leading cause of cancer death in 
high income countries and is expected to become the second most common cause of cancer 
mortality by 2030. Exocrine tumours account for 96% of pancreatic cancer, and include the most 
common type, pancreatic ductal adenocarcinoma (PDAC). Of these, approximately 30% present as 
locally advanced, inoperable, non-metastatic cancer (LANPC). 

SABR, also known as stereotactic body radiotherapy treatment (SBRT), is a type of external 
radiotherapy that uses narrow radiation beams at different angles that are targeted more precisely 
at the tumour area. The number of treatments (fractionations) required is fewer than when delivered 
by conventional radiotherapy and is referred to as hypofractionation. SABR is currently used in 
Wales for some other cancer types, including lung, liver and colorectal cancer. 

Health Technology Wales researchers searched for evidence on the clinical effectiveness and cost-
effectiveness of SABR to treat locally advanced exocrine pancreatic cancer, focussing on non-
metastatic tumours. 

 

Evidence overview 

SABR has been recommended as a treatment option through routine commissioning in NHS 
England for patients with LANPC (NHS England, 2021). Guidelines and Health Technology 
Assessments (HTAs) from outside of the UK (Balaban et al. 2016; NCCN, 2022; Rodriguez et al. 2017) 
have recommended the use of SABR or chemoradiotherapy (CRT) in a number of circumstances; 
however, there were limitations to the evidence bases (see below). 

HTW researchers identified numerous systematic reviews and meta-analyses, four of which were 
published from 2021 onwards (Vornhulz et al. 2022; Ebner et al. 2022; Tonneau et al. 2021; Liu et al. 
2021). A small retrospective study was also identified (Abi Jaoude et al. 2021).  

Two studies evaluating the cost-effectiveness of gemcitabine plus SABR (gSABR) in locally advanced 
pancreatic cancer were identified, one conducted in Taiwan (Leung et al. 2016) and one conducted in 
the US (Murphy et al. 2012). 

Whilst ongoing systematic reviews and trials (see below) may add to the evidence base, RCTs with 
larger cohorts may still be required to fully assess the use of SABR in the population under 
consideration. 

Technology assessments and guidelines 

The National Institute for Health and Care Excellence (NICE, 2018) published a guideline on 
pancreatic cancer in adults which covers diagnosis and management (NG85); however no 
references were made to SABR specifically. Subsequently, SABR was recommended as a treatment 
option through routine commissioning in NHS England for patients with LANPC (NHS England, 2021). 

The American Society of Clinical Oncology (ASCO) Clinical Practice Guideline for locally advanced, 
unresectable pancreatic cancer (Balaban et al. 2016) made a series of recommendations based on a 
systematic review of 26 RCTs. However, few compared similar interventions and the majority 
considered patients with metastatic pancreatic cancer (outside the focus of this topic exploration) 
together with locally advanced disease. Recommendations referred to the use of either SABR or CRT, 
rather than stipulating when SABR specifically should be used. Further guidelines from the US 
(National Comprehensive Cancer Network [NCCN], 2022) recommend that patients with locally 
advanced pancreatic adenocarcinoma and good performance status enter a clinical trial (preferred); 
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or receive systemic therapy; or induction chemotherapy followed by chemoradiation or SABR (if 
locally advanced without systemic metastases), or chemoradiation or SABR in patients who are not 
candidates for induction chemotherapy. 

An Argentina-based HTA by the Institute for Clinical Effectiveness and Health Policy (IECS; Rodriguez 
et al. 2017) suggests that chemotherapy combined with SABR in patients with unresectable non-
metastatic pancreatic cancer may be as effective as chemotherapy combined with intensity-
modulated radiation therapy (IMRT) and might extend survival by two months when compared with 
conventional radiation therapy plus chemotherapy. Local pain may also be reduced by SABR in the 
short term. However, the report highlights that very low quality evidence does not allow the authors 
to draw conclusions on the effectiveness or safety of SABR in patients with unresectable non-
metastatic pancreatic cancer as compared to other types of radiation therapy. 

Systematic reviews and meta-analyses 

HTW researchers identified numerous systematic reviews and meta-analyses, four of which were 
published from 2021 onwards, after NHS commissioning recommendations. Vornhultz et al. (2022) 
assessed the impact of SABR on quality of life in locally advanced pancreatic cancer. The final 
analysis included 11 case series studies, with a total of 292 patients. Local control was achieved in 
71.7% of patients and pain generally appeared to be improved by SABR. Jaundice was significantly 
reduced and the authors reported that both weight loss and nausea tended to improve following 
SABR. 

A systematic review and meta-analysis by Ebner et al. (2022) included other photon-based 
techniques (in addition to SABR), such as IMRT and volumetric-modulated arc therapy (VMAT), as 
well as proton and carbon ion irradiation. A total of 11 photon studies (IMRT/VMAT and SABR) and 6 
particle studies (proton and carbon ion) were in the final analysis, although it is unclear whether the 
studies included phase II/III RCTs. The authors concluded that particle therapy with protons or 
carbon appears to be at least equally efficacious and safe compared to advanced photon-based 
treatment techniques in the treatment of unresectable pancreatic cancer. It is unclear how SABR 
specifically compares to the other techniques. 

Tonneau et al. (2021) conducted a systemic review of published prospective and retrospective trials 
to evaluate the efficacy, safety and technical data for SABR in locally advanced pancreatic cancer. It 
is unclear whether phase II/III RCTs were included. Most studies showed local control of 
approximately 75% with no evidence of improved overall survival (OS). It was highlighted that 
gastrointestinal toxicities could be significant (acute toxicities ≥ grade 3+: ≤22%; late toxicities ≥ 
grade 3+: ≤44%). 

A systematic review and meta-analysis by Liu et al. (2021) considered SABR in locally advanced 
pancreatic cancer and borderline resectable pancreatic cancer (BRPC). A total of 19 studies were 
included in the meta-analysis (locally advanced: 15; BRPC: 1; locally advanced and BRPC: 3) with a 
total of 800 patients. Eight of the studies were prospective, including four phase II trials. In the 
locally advanced group, median OS was 14.1 months, and pooled 1-, 2- and 3-year OS rates were 57%, 
19% and 10%, respectively. The median progression-free survival (PFS) in this group was 10 months, 
with pooled 1-, 2- and 3-year PFS rates of 36%, 12% and 4%, respectively.  The pooled incidence rates 
of acute gastrointestinal, acute hematologic and late gastrointestinal toxicity (grade ≥ 3) were 2%, 
4% and 8%, respectively. For the BRPC group, the median OS was 17.5 months, and pooled 1- and 2-
year OS rates were 75% and 29%, respectively. The median PFS in this group was 12.2 months, with 
pooled 1- and 2-year PFS rates of 48% and 18%, respectively. The incidence rates of toxicity (grade ≥ 
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3) were all 0%. The authors concluded that SABR does not show desirable therapeutic results as 
compared to the standard therapies for locally advanced pancreatic cancer and BRPC. 

Individual studies  

Abi Jaoude et al. (2021) retrospectively analysed patients with borderline resectable/potentially 
resectable or locally advanced pancreatic cancer who received neoadjuvant SABR (57 patients), or 
3D conformal radiation (3D) or IMRT (47 patients), plus chemotherapy. Both groups had similar 
proportions of patients with locally advanced pancreatic cancer (SABR: 30, 52.6%; 3D/IMRT: 24, 51.1%). 
More surgical resections were carried out in the SABR group compared with the 3D/IMRT group 
(38.6% vs 23.4%, respectively). At a median follow-up of 22 months, a lower percentage of patients 
had died in the SABR group (43.9%) as compared to the 3D/IMRT group (74.5%), and median OS was 
slightly higher (SABR: 29.6 months vs 3D/IMT: 24.1 months). On multivariable Cox regression, no 
difference in OS was observed between patients regardless of radiation therapy technique (adjusted 
hazard ratio [aHR]=0.5 [95% confidence interval (CI): 0.2%–1.3%], p=0.18). Moreover, OS was 
statistically significantly improved in patients that underwent surgical resection (aHR=0.3 [95% CI: 
0.1%–0.8%], p=0.01). PFS was similar between the SABR and 3D/IMRT groups (aHR=0.9 [95% CI: 0.5%–
1.8%], p=0.81). 

Economic evidence 

Leung et al. (2016) used a Markov decision-analytic model to compare the cost-effectiveness of 
gemcitabine plus SABR (gSABR) and gemcitabine plus IMRT (gIMRT) compared to gemcitabine alone 
(galone) in the treatment of locally advanced pancreatic cancer in Taiwan. The incremental cost-
effectiveness ratios (ICERs) for gSABR and gIMRT compared with galone were NT$2,145,683 and 
NT$27,120,168 per quality-adjusted life-year (QALY) gained, respectively. The Monte-Carlo simulation 
found that the probability of cost-effectiveness at a willingness to pay (WTP) threshold of 
NT$2,021,760 per QALY was 50% for gSABR and 0% chance for gIMRT. These results would be above the 
typically used threshold in the UK. However, the generalisability of these findings to Wales are highly 
uncertain due to the differences across these settings. 

Murphy et al. (2012) used a Markov decision-analytic model to compare the cost-effectiveness of 
gSABR, gIMRT, gemcitabine plus conventional radiotherapy (gRT) and galone in the treatment of 
locally advanced pancreatic cancer in the US. SABR increased life expectancy by 0.20 QALYs at an 
increased cost of $13,700 compared with galone (ICER=$69,500 per QALY). The analyses 
demonstrated that gSABR was more effective and less costly than gIMRT and gRT; and more effective, 
but with increased cost, compared to galone. A probabilistic sensitivity analysis showed that the 
probability of cost-effectiveness at a WTP of $50,000 per QALY was 78% for galone, 21% for gSABR, 1.4% 
for gRT, and 0.01% for gIMRT. This threshold is broadly equivalent to that typically used in the UK and 
suggests that SABR may not be cost-effective. 

Ongoing Research 

HTW researchers identified five ongoing systematic reviews/meta-analyses considering SABR in 
locally advanced pancreatic cancer (referenced below). Seven ongoing trials were also identified 
with anticipated completion dates within the next year (referenced below). Whilst results of these 
may add to the evidence base, larger RCTs may be needed to inform the use of SABR in the population 
under consideration. 

 

Areas of uncertainty 
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Whilst systematic reviews and a small retrospective study indicate that SABR may be beneficial in 
the treatment of locally advanced pancreatic cancer, larger RCTs may be needed to inform decision-
making. Currently ongoing systematic reviews/meta-analyses and trials may not be sufficient to 
fully assess the use of SABR in locally advanced pancreatic cancer.  

Some trials may not allow consideration of SABR specifically in LANCP, with data potentially 
including patients with metastatic disease. 

There is an absence of cost-effectiveness evidence in Wales and the UK. 
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Proposed research question and evidence selection criteria (if selected) 

Proposed research 
question 

Is SABR clinically and cost-effective for the treatment of locally 
advanced exocrine pancreatic cancer? 

 

 Included Excluded 

Population Patients with locally 
advanced exocrine 
pancreatic cancer (including 
borderline operable?) 

Operable 
Metastatic (where possible) 

Intervention SABR/SBRT  

Comparison/ 
comparators 

Standard care: 
Intensive chemotherapy for 3 
months followed by 
consolidation radiotherapy 
delivered over 28 fractions 
over five and a half weeks 
 
Other options in use (with 
chemo): 
Intensity-modulated 
radiation therapy (IMRT) and 
volumetric-modulated arc 
therapy (VMAT) 

Surgical resection 

Outcomes Overall survival (OS), 
Progression-free survival 
(PFS), 
Overall response rate, 
Surgery following SABR, 
Adverse events 
Resource use and costs 

 

Study design Any. Ideally systematic 
reviews/RCTs. Economic 
studies 

 

 

 

 


