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Background

Urinary stone disease is very common, with an estimated prevalence among the general population of
2-3%. Ureteric stones are associated with severe pain as they pass through the urinary tract and have
a significant impact on patients’ quality of life (because they have a detrimental effect on patients’
ability to work and because hospitalisation is often necessary). Most ureteric stones can be expected
to pass spontaneously with supportive care; however, between one-fifth and one-third of patients
require an intervention. The two standard active intervention options are shockwave lithotripsy and
ureteroscopic stone treatment.

Objectives

The aim of this trial was to determine if, in adults with ureteric stones who were judged to require
active treatment, shockwave lithotripsy is significantly inferior to or clinically effective or cost-effective
compared with ureteroscopic stone treatment as the initial management option.

Methods

Design
A pragmatic, multicentre, non-inferiority, randomised controlled trial.

Setting
NHS secondary care units across the UK that had a high volume of patients presenting with ureteric
stones and which had a lithotripter on site.

Participants
Adults (aged > 16 years) with ureteric stones judged to require active treatment.

Intervention
Treatment following either the shockwave lithotripsy or the ureteroscopic stone treatment pathway.

Main outcome measures

Clinical
The main clinical outcome measure was the resolution of stone episode, defined as ‘no further
intervention required to facilitate stone clearance’ up to 6 months from randomisation.

Economic

The main economic outcome measure was the incremental cost per quality-adjusted life-year gained
at 6 months from randomisation. Quality-adjusted life-years gained were determined based on the
responses to the EuroQol-5 Dimensions, three-level version (EQ-5D-3L) questionnaire.
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Results

Clinical outcomes

In the shockwave lithotripsy arm, 67 out of 302 (22.2%) participants needed further treatment. In the
ureteroscopic stone treatment arm, 31 out of 302 (10.3%) participants needed further treatment.

The absolute risk difference was 11.4% (95% confidence interval 5.0% to 17.8%). The upper bound of
the 95% confidence interval ruled out the prespecified margin of non-inferiority (which was set at 20%).

Economic evaluation

The base-case analysis showed that, on average, the mean cost of treatment was £809 lower (95%
confidence interval £551 to £1061) for participants on the shockwave lithotripsy care pathway than
for those on the ureteroscopic stone treatment care pathway, but that patients treated with shockwave
lithotripsy gained 0.021 (95% confidence interval 0.010 to 0.033) fewer quality-adjusted life-years than
those undergoing ureteroscopic stone treatment. The incremental cost per quality-adjusted life-year

of shockwave lithotripsy was £39,311. This means that a decision-maker would save £39,311 for each
lost quality-adjusted life-year, with 79% probability that shockwave lithotripsy would be considered
cost-effective (this means that there is a higher chance that it is cost-effective).

Comparison with similar randomised trials
The clinical outcomes were similar to those seen in previous randomised trials. The economic
outcomes, as they relate to the UK NHS, have not been evaluated in previous randomised trials.

Conclusions

Primary ureteroscopic stone treatment for ureteric stones that are clinically deemed to need intervention
is more effective at clearing the stone, with less need for further interventions. However, the overall
costs of ureteroscopic stone treatment are substantially higher than for shockwave lithotripsy, despite
subsequent interventions being required more often in patients who are initially treated with shockwave
lithotripsy. The difference in the primary clinical outcome was at a level that was low enough to suggest
that all patients should be initially treated by shockwave lithotripsy, with patients progressing to
ureteroscopic stone treatment if shockwave lithotripsy does not work. The potential cost savings
associated with this approach could be substantial.

Implications for health care

Units delivering acute care to patients with ureteric stones should be able to deliver the shockwave
lithotripsy treatment pathway initially, provided that they have urgent access to a lithotriptor machine,
with ureteroscopic stone treatment reserved for those who fail shockwave lithotripsy treatment or for
whom shockwave lithotripsy is not suitable.

Recommendations for research

Reporting of stone trials would benefit from agreement on a core outcome set, which would ensure
that the results of future trials are easier to compare. A condition-specific health-related quality-of-life
tool should be developed.

Trial registration

This trial is registered as ISRCTN92289221.
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