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Scientific summary

Parts of this summary have been adapted with permission from the trial protocol [Thomas L,
Roffe C, Booth J, Bennett K, Watkins C, Roe B, et al. ICONS II: Identifying Continence OptioNs after

Stroke. Protocol. Version 2.1. 2019. URL: https://www.fundingawards.nihr.ac.uk/award/16/111/31
(accessed 26 May 2022)].

Parts of this summary have also been adapted with permission from the statistical analysis plan
[Tishkovskaya S, Sutton C, France A. ICONS II: Identifying Continence OptioNs after Stroke. Statistical
Analysis Plan (SAP). Version 1.0. 2019. URL: https://www.fundingawards.nihr.ac.uk/award/16/111/31
(accessed 26 May 2022)].

Background

Urinary incontinence (UI) affects around half of stroke survivors in the acute phase, and it often
presents as a new problem after stroke or, if pre-existing, worsens significantly, adding to the disability
and helplessness caused by neurological deficits. Stroke patients with UI have considerably worse
outcomes than those who do not have UI, as there are clear associations between UI after stroke and
death, disability and an increased likelihood of being discharged into residential care. The trial aimed
to evaluate the clinical effectiveness and cost-effectiveness of a systematic voiding programme (SVP)
for UI after stroke, which was developed to address incontinence early and effectively.

Objectives

The Identifying Continence OptioNs after Stroke (ICONS)-II trial aimed to evaluate the clinical
effectiveness and cost-effectiveness of a SVP for UI after stroke in secondary care.

The study comprised a randomised controlled trial with an internal pilot. The purpose of the internal
pilot was to assess the feasibility of participant recruitment and the success of strategies for
minimising contamination in the usual-care group.

The primary objective of the randomised controlled trial was to determine if a SVP affects the severity
of UI compared with usual care at 3 months post randomisation. The secondary objectives were to:

l determine if a SVP affects the number of urinary tract infections (UTIs), the number of days an
indwelling urinary catheter (IUC) is in situ, urinary symptoms, quality of life, functional independence,
falls and mortality, compared with usual care

l determine if the SVP is cost-effective in terms of quality-adjusted life-years gained compared with
usual care at 6 months post randomisation

l assess fidelity to the intervention and to usual care in a process evaluation.

Design

This was a pragmatic, multicentre, individual-patient-randomised (1 : 1), parallel-group trial with an
internal pilot. The trial design was informed by the ICONS-I feasibility trial in which the SVP was
developed for UI management.
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Sample size

The severity of UI was measured using the International Consultation on Incontinence Questionnaire –

Urinary Incontinence – Short Form (ICIQ-UI-SF). The sample size calculations were based on the
3-month ICIQ-UI-SF total scores and required 818 participants to provide ≥ 90% power to detect
a 1.89-point between-group difference using an independent-samples t-test (5% significance level),
assuming that ≤ 25% of the true effect would be lost to contamination. It was based on a minimal
clinically important difference of 2.52 and a common standard deviation (SD) of 8.32, estimated from
the ICONS-I feasibility trial data. The ICONS-II trial planned to randomise 1024 participants to allow
for 20% attrition.

Participants and setting

Study participants were men and women with acute stroke and UI, including those with cognitive
impairment. The inclusion criteria were:

l adults with acute stroke
l UI, defined as ‘involuntary loss of urine’ within 72 hours of admission to the stroke unit, or presence

of an IUC at the time of consent
l patient was conscious within 14 days of admission to the stroke unit.

The exclusion criteria were:

l long-term IUC pre stroke
l subdural or subarachnoid haemorrhage.

We planned to recruit 1024 participants from 18 NHS stroke services. However, because of problems
with recruitment and retention, and COVID-19-associated difficulties, the trial was stopped when
157 participants had been recruited. A total of 17 NHS stroke services with stroke units had opened
to recruitment by the time of trial closure.

Randomisation

Participants were randomised (in a 1 : 1 ratio) in blocks of random length, stratified by baseline
continence category [catheterised, slight (ICIQ-UI-SF score of 0–5), moderate (ICIQ-UI-SF score of
6–12) or severe/very severe (ICIQ-UI-SF score of 13–21)] and by site, to one of two trial groups:
(1) the intervention group (who received a SVP) (n = 79); or (2) the usual-care group (n = 78).

Intervention

The SVP comprised assessment, behavioural interventions (bladder training or prompted voiding)
and review. Assessment included evaluation of the need for an IUC, a protocol for catheter removal
(if clinically justifiable), a 3-day bladder diary to assess the pattern of UI and an evidence-based
continence assessment to classify the type of UI. Patients who were not catheterised, were cognitively
able and had some control of their bladder were allocated bladder training; those with cognitive
impairment or with no control over their bladder were allocated prompted voiding.
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Bladder training aimed to help patients regain bladder control and continence. It comprised:

l focused education for patients and carers on lower urinary tract dysfunction and the theory and
practice of bladder training

l individualised voiding regimens to restore regular, normal voiding patterns by progressively
lengthening the time between voids

l urge suppression techniques
l a patient-held voiding diary, a cognitive intervention designed to promote self-awareness of

voiding habits.

Prompted voiding aimed to improve bladder control and minimise urinary infection episodes using
verbal prompts and positive reinforcement from stroke service staff. It comprised:

l approaching participants according to their individualised regimen (e.g. every 2 hours during
waking hours)

l asking the participant if they were currently dry or wet
l prompting them to use the toilet
l offering sensitive feedback for correct reporting of dryness/wetness and successful toileting.

In both routes, progress was to be reviewed weekly by clinical staff, with adjustment to the voiding
regime or change from prompted voiding to bladder training if the patient’s cognitive ability or bladder
control improved, or from bladder training to prompted voiding if either or both cognitive ability and
bladder control deteriorated.

The intervention was to start within 24 hours of recruitment and to continue until the patient had
been discharged from the stroke unit.

Main outcome measures

The primary outcome was severity of UI at 3 months post randomisation, measured using the
ICIQ-UI-SF total score. Participants who were catheterised were given a maximum score of 21.
Secondary outcomes were measured at 3 and 6 months from randomisation/baseline, and some
were also measured at discharge from the stroke unit. They included severity of UI at discharge
and 6 months from randomisation, urinary symptoms, number of UTIs, number of days with an IUC
in situ, functional independence, quality of life, falls, mortality and costs.

Blinding of health-care staff and patients was not possible. Data co-ordinators at Lancashire Clinical
Trials Unit were also not blinded, as they were handling data from the process evaluation in addition to
baseline and outcome data. The trial statistician remained blinded until the effectiveness analysis was
complete. The process evaluation/internal pilot analysis was performed by an unblinded statistician.

Results

The internal pilot did not meet the target for participant recruitment. A number of barriers to
recruitment were encountered. There were delays in the identification and appointment of the study
champions, who were required at each site before recruitment could start. Staff were concerned that
patients might see differences in care. Potentially eligible patients were not always approached because
of concerns about their suitability, particularly those classified as palliative. There was a high rate of
staff vacancies in some sites, limiting engagement with the trial and increasing the complexity of staff
rotation required to ensure that both intervention-trained staff and usual-care staff were available.
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After a review, recruitment was extended until 31 March 2020 to allow a separate assessment
of the viability of recruitment to be conducted over a 3-month period in seven established sites. In
total, 17 sites participated in the trial, with 14 activated and recruiting and three in the set-up stage.
Two sites were closed in December 2020 because of difficulties in identifying suitable participants
and being able to deliver the intervention in a systematic way owing to staff shortages. The other five
established sites continued to recruit, as did the other sites that opened later. However, the trial was
paused in March 2020 because of the COVID-19 pandemic, at which point 157 participants had been
randomised. In the end, 12 sites contributed to recruitment.

A contamination analysis was first conducted in late spring of 2020. At that stage of recruitment,
analysis concluded that the level of contamination of the usual-care group with the key components
of the SVP intervention was much lower than the conservative 25% on which the original sample
size had been based. Analysis suggested that any impact of contamination of the usual-care group on
the treatment effect was unlikely to be > 10%. Nevertheless, had the trial been restarted, recruiting
the required number of participants was deemed infeasible within a reasonable time frame and the
remaining budget and in the light of the ongoing COVID-19 situation.

The trial had major issues with attrition, with 45% of 3-month (primary outcome) and 6-month
ICIQ-UI-SF total scores missing. There were difficulties with delivering the intervention because of
individual patient randomisation, and there were difficulties with recruiting sites. It was also noted that
the length of hospital stay in the ICONS-II trial was much shorter than that in the ICONS-I feasibility
trial. The overall median length of stay (interquartile range) in the stroke unit was 27 (16–45) days in
the ICONS-II trial and 47 (30–68) days in the ICONS-I feasibility trial. It became apparent that a purely
hospital-based intervention would not provide a sufficient amount of the SVP to the patient to be
effective in managing incontinence.

These factors led to the decision not to restart the ICONS-II trial, resulting in its early termination.

The analysis for the main trial was then conducted on the small sample recruited during the trial, with
157 participants recruited out of the target 1024 (15%); therefore, the results are underpowered and
should be interpreted with caution.

With regard to the primary outcome, the severity of urinary incontinence (ICIQ-UI-SF score), presented
as a mean (SD), was 8.1 (7.4) for those allocated to the intervention group and 9.1 (7.8) for those
allocated to the usual-care group. The difference in means of ICIQ-UI-SF total scores at 3 months
between the groups, adjusted for baseline, was –1.35 [95% confidence interval (CI) –4.42 to 1.72].

With regard to secondary outcomes, at 6 months, the usual-care group had a lower ICIQ-UI-SF score
than the intervention group, although the difference was small [mean (SD) 7.9 (7.4) compared with
8.5 (7.8) for the usual-care group and the intervention group, respectively]. In addition, the intervention
group had lower estimated odds of a catheter being present at discharge than the usual-care group
(odds ratio 0.6, 95% CI 0.3 to 1.1).

As insufficient data were collected, the cost-effectiveness analysis was very limited.

Limitations

The trial was unable to recruit a sufficient number of participants and had a very high attrition rate,
which resulted in seriously underpowered and potentially biased results. It was not possible to
measure the influence of the COVID-19 pandemic on the trial. This introduces a further limitation to
the analysis and interpretation of the results.
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Conclusions

The trial had major issues with site and participant recruitment and retention, and difficulties delivering
the intervention. These factors were aggravated by the ongoing COVID-19 situation and the decision
was taken to stop the trial early. There was very low power to draw conclusions about the clinical
effectiveness of the ICONS-II trial SVP. Because of the small sample size, the results of this study should
not be used to inform changes in clinical practice in the promotion of continence, but they may inform
reduction in catheter use. The study findings suggest that, when designing a future trial, the intervention
needs to be reviewed. The cause of incontinence should probably be diagnosed in hospital, and the
intervention should probably be started in hospital and continue to be delivered in the community.

Future work

Further studies to assess the effectiveness of a similar intervention are required, in particular to
investigate components of the intervention related to catheterisation. A future study should consider
an intervention probably starting in the hospital but mainly delivered in the community. The feasibility
of this approach requires further exploration.

Trial registration

This trial is registered as ISRCTN14005026.

Funding

This project was funded by the National Institute for Health and Care Research (NIHR) Health
Technology Assessment programme and will be published in full in Health Technology Assessment;
Vol. 26, No. 31. See the NIHR Journals Library website for further project information.
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