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:
1. Determine the quantity and quality of evidence available for a technology of
interest.
2. Identify any gaps in the evidence/ongoing evidence collection.
3. Inform decisions on topics that warrant fuller assessment by Health Technology
Wales.

Topic:

Radiofrequency-induced thermochemotherapy for
the treatment of non-muscle-invasive bladder
cancer.

Topic exploration report number:

TER172

Introduction and aims
Treatment of non-muscle invasive bladder cancer (NMIBC) can include delivery of chemotherapy
into the bladder via a catheter (intravesical chemotherapy). Some technologies combine
delivery of local chemotherapy to the bladder tissue with heating via controlled radiofrequency
radiation (non-ionising microwave radiation). This treatment is known as radiofrequencyinduced thermochemotherapy.
Health Technology Wales researchers searched for evidence on the clinical and cost
effectiveness of radiofrequency-induced thermochemotherapy to treat NMIBC.

Evidence
Synergo is a CE-marked class IIb medical device that delivers radiofrequency-induced
thermochemotherapy. Although alternative devices exist that deliver thermochemotherapy by
other methods, as of December 2020 Synergo is the only device known to be available for
radiofrequency-induced thermochemotherapy to treat NMIBC.
Existing Guidance
European Association of Urology Guidelines on Non-muscle-invasive Bladder Cancer (last
updated 2020) include a chapter on intravesical chemotherapy. This includes a statement that
‘promising data have been presented on enhancing the efficacy of MMC using microwaveinduced hyperthermia in patients with high-risk tumours’ but no specific recommendations are
made on this method of chemotherapy delivery.
In 2018, NICE published Interventional Procedures Guidance (IPG628) on intravesical microwave
hyperthermia and chemotherapy for non-muscle-invasive bladder cancer. When this Guidance
was issued, NICE concluded that the evidence regarding this intervention was limited in quality
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and that the procedure should be only be used with special arrangements for clinical
governance, consent and audit or research. Furthermore, patient selection should be
undertaken by bladder cancer multidisciplinary teams and the procedure should only be done
in specialist centres. NICE encouraged further research into the topic, especially randomised
controlled trials (RCTs) which stratify patients by risk and give adequate follow-up as well as
report frequency of adverse events, patient-reported outcome measures, overall and diseasefree survival and quality of life.
Subsequently, in 2020, NICE published a Medtech Innovation Briefing (MIB226) on Synergo,
summarising the evidence on this technology specifically. Production of NICE Medical
Technologies Guidance on Synergo is also ongoing.
Randomised Trials
We
identified
three
randomised
trials
investigating
radiofrequency-induced
thermochemotherapy to treat NMIBC. All trials used the Synergo system, and compared it to
various types of intravesical chemotherapy without radiofrequency-induced heating. All three
trials included people with intermediate or high risk NMIBC. Each trial is described in further
detail below.
Arends et al. (2016) recruited 190 patients with new or recurrent intermediate- and high-risk
non-muscle invasive bladder cancer from Israel and Europe. Patients were randomised to
radiofrequency-induced thermochemotherapy with mitomycin C in the intervention arm (n = 92)
or bacillus calmette-guérin (BCG) immunotherapy in the control arm (n = 98). After 24 months
follow up there was no significant difference in recurrence-free survival between people treated
with radiofrequency-induced thermochemotherapy and BCG (78.1% compared with 64.8%,
p=0.08). Disease progression occurred in 0 patients who received radiofrequency-induced
thermochemotherapy and 1 who received BCG.
Colombo et al. (2011) was a multi-centre randomised controlled trial of 83 people with new or
recurrent intermediate- or high-risk non-muscle invasive bladder cancer. Patients were
randomised to radiofrequency-induced thermochemotherapy with mitomycin C (n = 42) or
mitomycin C alone (without radiofrequency-induced heating, n = 41). Seventy five patients
completed the study (35 of 42 in the treatment arm, 40 of 41 in the control arm) and were
followed up for at least 2 years and for a maximum of 12 years. The 10-year disease-free survival
rates for radiofrequency-induced thermochemotherapy and mitomycin C alone were 53% and
15%, respectively (p<0.001). Overall survival did not differ significantly between the two
treatment groups. Bladder preservation rates for radiofrequency-induced thermochemotherapy
with mitomycin C and mitomycin C alone were 86% and 79%, respectively.
Tan et al. (2019) was a study in the UK that compared radiofrequency-induced thermochemotherapy and standard second-line therapy (BCG or institutional standard of care) in NMIBC
patients with recurrence following induction/maintenance treatment with BCG. Median followup for the 31 patients without a disease-free survival event was 36 months. The rates of disease
free survival after 24 months in the radiofrequency-induced thermochemotherapy group and
the standard therapy group were 35% and 41%, respectively (HR 1.33, 95% confidence interval
0.84–2.10, p = 0.23). Pre-planned subgroup analysis also compared disease free survival in
people with carcinoma in situ. DFS of RITE-treated patients was significantly lower than that of
control in patients with baseline CIS (HR 2.06, 95% CI 1.17–3.62, p = 0.01). In people with noncarcinoma in situ tumours, disease free survival was higher in the radiofrequency-induced
thermochemotherapy group but the difference between the treatments was not statistically
significant.
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Observational studies
We also identified a number of other non-randomised studies investigating radiofrequencyinduced thermochemotherapy in people with NMIBC. These studied radiofrequency-induced
thermochemotherapy given either as tumour ablation or as a propyhactic treatment after
tumour resection. None of the studies included a control group. Details of the studies identified
can be found in the Brief Literature Search Results section.

Areas of uncertainty
Radiofrequency-induced thermochemotherapy has been studied in people with NMIBC at
different points in the care pathway. The target patient population that might most benefit
from treatment is unclear. For example, it is not clear whether radiofrequency-induced
thermochemotherapy shows the most benefits as an adjuvant treatment after tumour resection,
or could be used as a first-line treatment.
Synergo is the most well-studied device that delivers radiofrequency-induced
thermochemotherapy in people with NMIBC, and is the only known device CE-certified for this
purpose as of December 2020. However, interventions that deliver chemo-hyperthermia by
other methods are available and the performance of these, in isolation or in comparison to
Synergo, is not known. No evidence highlighting the cost effectiveness of the intervention with
Synergo was identified in the literature.

Conclusions
Synergo has been studied as part of three randomised controlled trials. These are the same
trials included in NICE MIB226 and we did not identify any randomised controlled trials of other
radiofrequency-induced thermochemotherapy systems. The results of the trials suggest
radiofrequency-induced thermochemotherapy may have some benefits over alternative
therapies for the treatment of NMIBC, but further scrutiny of the evidence is needed to establish
where in the care pathway this type of treatment could offer benefits.
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Brief literature search results
Resource

HTA organisations
Healthcare Improvement Scotland:
Health Technology Assessment Group
Health Information and Quality Authority
UK guidelines and guidance
SIGN

NICE

Secondary literature and economic evaluations
ECRI
Cochrane library

Medline

Results
We did not identify any relevant information from this source.
We did not identify any relevant information from this source.
We did not identify any relevant information from this source.
We did not identify any relevant information from this source.
NICE. (2018). Intravesical microwave hyperthermia and chemotherapy for non-muscle-invasive bladder cancer.
Interventional Procedures Guidance [IPG628]. https://www.nice.org.uk/guidance/ipg628 (Accessed December
2020).
NICE. (2020) Synergo for non-muscle-invasive bladder cancer. Medtech innovation briefing [MIB226].
https://www.nice.org.uk/advice/mib226 (Accessed December 2020)
We did not identify any relevant information from this source.
We did not identify any relevant information from this source.
We identified two evidence reviews of potential relevance. However, both included different types of
thermochemotherapy (i.e. not only radiofrequency-induced thermochemotherapy).
•

•
Randomised trials
•

Medline
•
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We did not identify any relevant information from this source.
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Date of search:
Concepts used:
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Mitomycin C Intravesical Chemotherapy in Conjunction With Synergo® Radiofrequency-Induced
Hyperthermia for Treatment of Carcinoma in Situ Non-Muscle Invasive Bladder Cancer Patients
Unresponsive to Bacillus Calmette-Guérin, With or Without Papillary Tumors. (RITE-USA). Interventional
Clinical Trial, Single Group Assignment, Open Label, Multicentre, NCT03335059. Status: Terminated due
to poor recuitment.
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