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ABSTRACT

Purpose: To assess feasibility and health economic benefits and costs as part of a pilot study for a nurse-led, psy-
choeducational intervention (NPLI) for prostate cancer in order to understand the potential for cost effectiveness
as well as contribute to the design of a larger scale trial.

Methods: Men with stable prostate cancer post-treatment were recruited from two cancer centres in the UK.
Eighty-three men were randomised to the NLPI plus usual care or usual care alone (UCA) (42 NLPI and 41 UCA);
the NLPI plus usual care was delivered in the primary-care setting (the intervention) and included an initial face-
to-face consultation with a trained nurse, with follow-up tailored to individual needs. The study afforded the
opportunity to undertake a short-term within pilot analysis. The primary outcome measure for the economic
evaluation was quality of life, as measured by the EuroQol five dimensions questionnaire (EQ-5D) (EQ-5D-5L) in-
strument. Costs (£2014) assessed included health-service resource use, out-of-pocket expenses and losses from
inability to undertake usual activities.

Results: Total and incremental costs varied across the different scenarios assessed, with mean cost differences
ranging from £173 to £346; incremental effect, as measured by the change in utility scores over the duration of
follow-up, exhibited wide confidence intervals highlighting inconclusive effectiveness (95% Cl: -0.0226; 0.0438).
The cost per patient of delivery of the intervention would be reduced if rolled out to a larger patient cohort.
Conclusions: The NLPI is potentially cost saving depending on the scale of delivery; however, the results pre-

sented are not considered generalisable.

Keywords: Costs, Economic evaluation, Pilot study, Prostate cancer, Quality of life

Introduction

Prostate cancer incidence, internationally, has steadily in-
creased since the latter half of the twentieth century along
with the prevalence of other cancers (1). Prostate cancer
survivors can expect longer survival due to earlier diagnosis
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and improved treatments, but can often experience physical,
sexual, psychological and emotional problems, and there is
evidence that current follow-up practices fail to meet these
men’s needs (2). There is also a significant economic burden
associated with short- and long-term side effects of prostate
cancer treatments (3). Previous studies in cancer survivors
suggest that primary-care interventions may reduce psycho-
logical and emotional problems and thus improve overall
quality of life (4, 5). It has also been evidenced that cancer
patients are open to alternative forms of post-treatment fol-
low-up outside the secondary-care setting (6). Therefore, it
is suggested that a role exists in primary care for delivering
follow-up, survivorship and self-management support and
that primary-care-led follow-up may be acceptable to men
with prostate cancer. Earlier identification of physical, sexual,
psychological and emotional problems may lead to speedier
remedial action, thus reducing the need for secondary and
tertiary care follow-up.
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The aim of the PROSPECTIV trial, a pilot randomised
controlled trial, was to explore the feasibility, acceptability
and effectiveness of a nurse-led psychoeducational inter-
vention (NLPI) based in primary care, designed to promote
self-management and improve health-related quality of life
(HRQolL) for men with a diagnosis of prostate cancer in a
post-treatment care pathway (7). The benefits, costs and
cost effectiveness of the NLPI, consisting of tailored infor-
mation/advice and support delivered in a primary-care set-
ting compared with usual care alone (UCA), was evaluated.
Although previous studies have reviewed the effectiveness
of supportive care interventions for men with prostate
cancer (8, 9), PROSPECTIV is the first trial to assess a pri-
mary-care-led intervention for men providing access to
supportive care based on individual needs.

Materials and methods

The intervention

The NLPI involved an initial face-to-face consultation in
the patient’s own GP practice, with further follow-up tai-
lored to patient’s need (either face-to-face or telephone) and
a final follow-up telephone call at 6 months. In total, 83 of
the 136 patients who were eligible and invited to take part,
agreed to be involved in the follow-up phase of the study;
42 men in the intervention and 41 men in the control group.
The study had several objectives and the target recruitment
for the pilot phase was 80 patients, as this was judged suf-
ficient to enable the study objectives to be met (7). Two of
the men in the intervention group were withdrawn from the
study during the follow-up period, leaving 81 patients who
were included in the health economic evaluation (10). Train-
ing for the nurse-led delivery of the NLPI arm consisted of a
three-day educational programme. Five nurses attended the
programme and costs were estimated for hours spent at the
course by nurses and lecturer/presenter fees; accommoda-
tion, subsistence and travel costs for both nurses and lectur-
er/presenters; and course materials.

The knowledge and skills attained during the training pro-
gramme are not expected to need any further supplementary
training for at least a 36-month period, i.e., we anticipated no
extra costs associated with training over 3 years but a further
refresher training module may be needed after this time. This
assumption was made to estimate a training programme cost
per month.

Data

A range of clinical and demographic data were collected
as part of the baseline assessment including age, time since
diagnosis, educational achievement, employment status,
marital status, ethnicity and medical treatment history. Sev-
eral validated instruments were used for measuring disease-
specific and generic quality of life, and are discussed in detail
elsewhere (7, 10); for this analysis, we used only the generic
EuroQol five-dimensions questionnaire (EQ-5D) using 5 level
(EQ-5D-5L) described in detail below. The trial participants
were asked to record their health service contacts related to
their prostate cancer in a patient diary constructed as part of
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the trial. The frequency and type of health service contacts
were self-recorded by patients using the diary completed
at three separate time periods; 0-3 months, 3-6 months,
6-7 months. The diary also included questions on over-the-
counter medication/device usage and days missed from usual
activities, i.e., work and education.

Missing data were assumed missing at random. Due to the
varying levels of reporting across the resource use and qual-
ity-of-life measures, as well as the small sample size and the
investigative nature of the analysis, unconditional mean im-
putation was used to create a complete dataset for the 81 pa-
tients included in the analysis. Missing data are summarised in
Supplementary Table A6 (available online at www.grhta.com).

Costs

Total resource use and total and average costs were re-
ported over a 7-month follow-up (30 weeks) time period.
Total and average costs were estimated for the intervention
(training, implementation including planning, administration
and contact time with the patients and nurse travel costs)
based on a micro-costing exercise undertaken alongside the
trial, patient-reported health resources utilised (PSA testing,
contact with health-care providers and medication/devices)
and patient productivity losses (time off work and usual ac-
tivities) associated with sick days reported and attendance
time for the intervention. Unit costs were obtained from sev-
eral sources including, Personal Social Services Research Unit
(PSSRU) (11), British National Formulary (12), Boots Chemist
(13), NHS Electronic Tariff Database (14) and the literature
(15-17). Travel costs were estimated using the AA travel car
running costs for 2014/2015 for average priced car assuming
10,000 miles travelled per year (18). The cost of an employed
sick day was estimated based on the median full-time gross
annual earnings for men in 2014 and the cost of a sick day
preventing usual activities, i.e., activities for those who are
unemployed or retired, was based on the UK minimum wage
rate in 2014 (19, 20). All costs were reported in 2014 (£) using
appropriate adjustments for prices retrieved (21).

Effectiveness

The primary outcome measure in the cost-utility analysis
was quality-adjusted survival (QAS), using the EQ-5D-5L mea-
sure to estimate utility scores across the 7-month trial pe-
riod, i.e., 6 months of the intervention followed by 1 month
of follow-up (22, 23). This EQ-5D-5L was administered to all
patients in the intervention and control arms at baseline and
after the intervention finished at 6 months. Each of the five
dimensions in the EQ-5D-5L (mobility, self-care, activities,
pain/discomfort, and anxiety/depression) is scored from 1
(no problem) to 5 (extreme problems), generating a profile
(e.g., 11234) that can be used to calculate a single index score
(3 level range: -0.594-1.000) (24). A crosswalk algorithm was
used to convert the EQ-5D-5L to the 3 level (3L) values as this
analysis was undertaken prior to the publication of the 5L UK
tariffs (25). The EQ-5D instrument also generates a self-rating
of HRQoL scored from 0 to 100 employing a visual analogue
scale (VAS). The base-case analysis incorporated survival
weighted by the mean EQ-5D index score across the NLPI and
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UCA cohorts as well as reporting the upper and lower 95%
confidence intervals (Cls). The effect reported is the differ-
ence in QAS at follow-up from baseline. Scenario analysis em-
ployed weighting survival using the mean EQ-VAS score with
associated upper and lower 95% Cls.

Analysis

The disaggregated impacts on costs and benefits of the
introduction of the NLPI compared to UCA were analysed
and reported. A deterministic within pilot cost-effectiveness
analysis was also undertaken using average costs and ef-
fects across both arms; the base-case analysis adopted the
healthcare payer perspective. Incremental cost-effectiveness
ratios (ICERs) were estimated and reported for the base-
case analysis along with a series of sensitivity and scenario
analyses, including the adoption of a societal perspective. IC-
ERs represent the change in mean cost per patient divided
by the change in mean QAS per patient associated with the
NLPI compared to the UCA arm across the follow-up period.
Details of the scenarios adopted are described in Supplemen-
tary Table A5 (available online at www.grhta.com). In order to
examine the variation in incremental cost and effect, a cost-
effectiveness plane was constructed for the base-case analy-
sis adopting a non-parametric approach and incorporating a
bootstrapped sample of 1000 cost-effect pairs per trial arm.

Results

Patient-reported health services utilisation varied across
trial arms and by type of health service utilised (Tab. I).
Reported resource use for prostate-specific antigen (PSA)
testing, discussion of treatment side effects and health
services utilised were completed for 68/81 men (84%) at
various time-points across the follow-up period, 37 in the
intervention and 31 in the control group. However, only 58
men (72%) completed all three of the health resource-use
questionnaires; 31 in the intervention and 27 in the control
group. Medication and medical-device usage was based on
patients who completed all three resource-use diaries and
also included those who reported >0 medication and med-
ical-device usage across two of the three resource-use dia-
ries, i.e., 33 in the intervention and 31 in the control groups
(79% completed across diaries). The reported days unable
to carry out usual activities had the lowest completion rate
at 49%. This is presumably because in most cases men'’s
usual activities were not affected. Reported HRQoL using
the EQ-5D-5L and the EQ-VAS was completed for 71/81 men
(88%) included in the economic evaluation for baseline and
6-month follow-up, 37 in the intervention and 34 in the con-
trol group.

The average number of visits to a general practitioner
throughout the follow-up period was higher for the patients
who received the NLPI, 1.23 visits (n = 31), compared to the
UCA arm, 0.85 visits (n = 27). In contrast, the average number
of outpatient visits were higher in the UCA arm, 1.22 visits
(n =27), compared to the NLPI arm, 0.84 (n = 31). The UCA
cohort also reported higher practice-nurse visits than the
cohort who received the NLPI, average visits 2 (n = 27) com-
pared to 1.52 (n = 31), respectively.

© 2017 The Authors. Published by Wichtig Publishing

el67

The average number of patients treated across the five
nurses was used to estimate the cost of the NLPI per nurse per
patient, £210 (Tab. ll). One nurse treated double the average
number of patients, i.e., 16 patients compared to an average
of 8 overall per nurse; this alternative estimate of £140 per
patient, was used to inform the sensitivity analysis as it was
thought this represented the overall potential of each nurse
across the 7-month follow-up period. The cost associated with
nurse travel time and mileage was also included in the overall
cost of the intervention. Time spent receiving the interven-
tion was recorded for all patients. This was used to inform
productivity losses of the patients associated with average
lost earnings due to attendance of the intervention estimated
at £19 (both face-to-face and phone consultations included),
i.e., the opportunity cost of attendance (see Supplementary
Table A1, available online at www.grhta.com). These indirect
patient costs were included in the scenario analyses, which
incorporated a societal perspective.

Total and average costs were estimated for PSA testing,
health-services usage, medications and medical-device us-
age reported across both trial arms. The health services unit
costs are presented in Supplementary Table A2 (available
online at www.grhta.com) and include the assumed duration
of the visit. Average health-services usage was based on the
number of patients who fully completed diaries across the
7-month follow-up, i.e., 31 in the intervention and 27 in the
control groups (Tab. Ill). The average cost of health-service
usage was £139 and £128 for the NLPl arm and the UCA arm,
respectively; the cost difference across the 7-month period
being approximately £11 higher in the NLPl arm. The average
cost per patient of medications reported by patients in the
NLPI arm was double that of the UCA arm, £53 compared to
£25 per patient, respectively (Tab. IV). The largest proportion
of cost associated with reported medication usage in both
groups was for the treatment of sexual dysfunction issues.
Similar proportions of men reported usage across the four
sub-groups reviewed (medications related to sexual dysfunc-
tion, urinary problems, digestive/bowel problems and anxi-
ety/sleeping problems); however, the reported duration of
medication usage was far greater in the cohort receiving the
NLPI. Medical device usage was minimal and varied across
both trial arms (see Supplementary Table A3, available online
at www.grhta.com).

Average patient-reported sick days, i.e., patients reported
being unable to undertake ‘usual activities’, were estimated
based on the number of men in each trial arm who reported
sick days in at least two of the three diaries collected; 24 in
the intervention and 16 in the control group. Overall, there
were 66 sick days reported across all patients for the 30-week
follow-up period; 57 in the NLPI cohort and 9 in the UCA arm
(see Supplementary Table A4, available online at www.grhta.
com). An outlier was identified in the cohort receiving the
NLPI and was included (in the base-case analysis) and exclud-
ed in separate scenario analyses, which included a societal
perspective.

The EQ-5D-5L instrument highlighted a reduction in HRQoL
across both trial arms in the follow-up period; difference in mean
utility from baseline for the intervention group = -0.023 (stan-
dard deviation [SD]: 0.15) and for the control group = -0.034
(SD: 0.16) (9). The NLPI cohort yielded a smaller reduction in
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TABLE Il - Intervention costs — nurse training and implementation
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Nurse intervention costs intervention training

Total costs of training for intervention®

No. nurses trained

Costs of training for intervention per nurse

Lifetime of training (mo.)®

Total cost of training per nurse for trial period (7 mo.)
Average Number of Patients receiving Intervention per Nurse

Total cost of training per nurse per patient (average)

Maximum number of patients managed per nurse®

Total cost of training per nurse per patient (efficient)
Intervention resource use

No. patients included

Total no. consultations across trial period

Face-to-face

Phone

Average no. face-to-face consults

Average no. phone consults

Total average nurse time per patient (min)

Average cost of nurse time (per min)¢

Total average nurse time cost for intervention per patient
Total efficient nurse time per patient (min)®

Total efficient nurse time cost for intervention per patient
Average nurse travel time

Cost per nurse per minf

Total cost of nurse travel time per patient

Total cost of mileage costs per patient consultations

Total intervention direct running costs per patient

Total intervention direct running costs per patient (increased efficiency)

Total intervention cost per patient

Total intervention cost per patient (increased efficiency)

£5449.15
5
£1089.83
36
£211.91
8
£26.49

16
£13.24

40
138
52
86
13
2.15
353.25
£0.35
£123.64
192.5
£67.38
117.5
£0.35
£41.13
£18.44
£183.21
£126.94
£209.70
£140.19

@Total costs associated with the intervention were estimated based on a micro-costing analysis of the intervention undertaken by trial coordinator.

® Assuming no follow-up training is needed for a 36-month period.

¢One nurse treated twice as many as the average which is used in scenario analysis.
4Nurse time involves planning, administration and patient contact; cost per nurse minute was based on the costs reported by Cambridge nurses (£21 p.h.)

partaking in the intervention used for the micro-costing analysis.

¢Time spent overall per patient was substantially reduced for the nurse with a higher volume of patients than the other nurses and this more efficient alternative

was used in scenario analysis.

fCost per nurse minute was based on the costs reported by Cambridge nurses (£21 p.h.) partaking in the intervention used for the micro-costing analysis.
¢Mileage was estimated based on an average cost of £0.60 per mile for an average round trip of 31 miles.

mean utility over the time-period of the trial, i.e., approximately
32% lower utility decrement than the UCA cohort. The EQ-5D
VAS score improved in the cohort that received the NLPI across
the follow-up period (+3.61) while the UCA arm highlighted a
drop in the reported EQ-5D VAS mean score (-0.72); the differ-
ence in HRQoL across both arms was not statistically significant
at the 95% confidence level.

© 2017 The Authors. Published by Wichtig Publishing

The economic evaluation was undertaken to assess the
extent to which variability in costs and effects impacted on
the ICER. In the base-case analysis the deterministic ICER was
£22,950 (95% Cl: dominated, £4,850) and at a UK NICE willing-
to-pay threshold of £20,000, this would not be considered
cost-effective. The incremental effect, i.e., the difference in util-
ity decrement for the intervention relative to the control, was
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TABLE IV - Analysis of costs for reported medication usage
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Medication usage

Intervention A (n = 33)

Control B (n=31)

Total patients reporting medication usage*

Maximum number of medications reported (per patient)
Cost of medication usage — prescribed

Cost of medication usage — purchased

Total cost of medication usage

Total cost difference (A-B)

Average cost of medication usage

95% Cl

Average cost difference (A-B)

Medication usage by indication sub-group

Total cost of sexual dysfunction meds

Average cost of sexual dysfunction meds**
Average cost difference (A-B)

Total cost of urinary incontinence/problems meds
Average cost of urinary incontinence/problems meds**
Average cost difference (A-B)

Total cost of digestive/bowel problems meds
Average cost of digestive/bowel problems meds**
Average cost difference (A-B)

Total cost of anxiety/sleeping problems meds
Average cost of anxiety/sleeping problems meds**
Average cost difference (A-B)

16 17
4 4
£1576.40 £779.23
£175.56 £0.00
£1751.96 £779.23
£972.73
£53.09 £25.14
+£34.05 +£16.59
£27.95

£1388.56 (n = 13)°

£697.33 (n = 11)°

£42.08 £22.49
£19.58
£243.32 (n =5)8 £73.50 (n = 6)8
£7.37 £2.37
£5.00
£119.24 £5.88
£3.61 (n = 2)° £0.19 (n = 1)°
£3.42
£0.84 (n = 1)° £3.53 (n=1)
£0.03 £0.08
-£0.06

* Patients who reported medication with and without devices.

** Average costs by medication sub-group were calculated using the total number of men who responded to the health services usage (HSU) diaries and not the

total number who reported usage in each sub-group.
$Number of patients who reported usage of type of medication.

positive at 0.0106 with uncertainty highlighting a positive im-
pact, as high as 0.0438 for the intervention and a negative ef-
fect, a higher decrement for the intervention group, at -0.0226;
therefore, the effectiveness of the intervention is inconclusive.
The cost-effectiveness plane for the base-case analysis (Fig. 1)
illustrates the high variability in effect difference with equal
proportions of cost-effect pairs present predominantly in the
North-East and North-West quadrants. The probability that the
NPLI was cost-effective at £20,000 was 45% and at £50,000 was
53%. The economic analysis highlighted high variation in cost-
effectiveness estimates based on the assumptions adopted in
the scenarios assessed; in particular, the use of the EQ-5D-5L
utility score versus the EQ-5D VAS score was one of the main
drivers of uncertainty in the results. The assumptions adopted
for the base-case analysis and the series of scenario analyses
are outlined in Supplementary Table A5. The base-case analysis
was not considered cost effective due to inconclusive signifi-
cance in the incremental effect contributing to wide Cls, i.e., the
uncertainty ranges from positive to negative (Tab. V and Fig. 1).
The mean incremental cost associated with the NLPI ranges
from £173 to £346 across the series of analyses undertaken.
Drivers of variation in cost include the intervention training and
delivery costs as well as nurse travel costs, all of which would re-
duce with greater efficiency in delivery. ICERs ranged from £40
per QAS (95% Cl: £26, £67) to £32,604 per QAS (95% -£16,976,

© 2017 The Authors. Published by Wichtig Publishing

£7,190 [i.e., dominated]) and due to the uncertainty around the
incremental effect, all scenarios employing the EQ-5D-5L to es-
timate QAS were dominated by the UCA arm. The two scenarios
that employed the EQ-5D VAS score to estimate QAS suggested
the NLPI to be cost effective.

Discussion

The purpose of the economic evaluation embedded within
the pilot study was to assess the feasibility of resource use and
quality-of-life instruments, variations in reporting, analysis of
costs and outcomes and to examine the variation therein. Un-
dertaking a preliminary cost-utility analysis facilitated a deeper
understanding of the drivers of uncertainty in the NLPI, which
will assist with designing the economic evaluation element of
the larger trial. Although the base-case ICER is £22,950 (95%
Cl: dominated, £4,850) the economic evaluation highlighted
considerable variation in the incremental cost and effect of the
NLPI; in particular, the uncertainty around the effect suggested
no significant incremental effect. The extent of the variation,
as indicated by the 95% Cls, can be directly related to the small
sample size, the limited follow-up period and potential sensi-
tivity issues with the outcome measure for this patient cohort.
While the data were not fully complete, the response rates
were high suggesting that patients were interested and willing
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TABLE V - Cost-effectiveness analysis results
Scenario Cost Cost A Effect Effect A ICER
(control) (intervention) Cost (control) (intervention) Effect* (Acost/Aeffect)
Base-case £177.75 £421.48 £244 -0.0336 -0.0230 0.0106 £22,950
Upper 95% £281 -0.0226  -£12,433 (dominated)
Lower 95% £212 0.0438 £4,850
Scenario 1 £177.75 £351.97 £174 -0.0336 -0.0230 0.0106 £16,405
Upper 95% £211 -0.0226 -£9,353 (dominated)
Lower 95% £143 0.0438 £3,263
Mean % A base-case 0% -16.5%
Scenario 2 £177.75 £421.48 £244 -0.7166 3.6054 4.3220 £56
Upper 95% £281 3.1425 £89
Lower 95% £212 5.5015 £39
Mean % A base-case 0% 0%
Scenario 3 £177.75 £420.52 £243 -0.0336 -0.0230 0.0106 £22,860
Upper 95% £279 -0.0226  -£12,358 (dominated)
Lower 95% £212 0.0438 £4845
Mean % A base-case 0% -0.2%
Scenario 4 £220.04 £566.29 £346 -0.0336 -0.0230 0.0106 £32,604
Upper 95% £383 -0.0226  -£16,976 (dominated)
Lower 95% £315 0.0438 £7190
Mean % A base-case +23.8% +37%
Scenario 5 £220.04 £480.98 £261 -0.0336 -0.0230 0.0106 £24,571
Upper 95% £298 -0.0226  -£13,196 (dominated)
Lower 95% £230 0.0438 £5,234
Mean % A base-case +23.8% +14.1%
Scenario 6 £177.75 £351.02 £173 -0.7166 3.6054 4.3220 £40
Upper 95% £209 3.1425 £67
Lower 95% £143 5.5015 £26
Mean % A base-case 0% -16.7%

* Effect is quality-adjusted survival difference across the 7-month follow-up compared to baseline; all respondents lived throughout the follow-up period.
ICER = incremental cost-effectiveness ratios; follow-up.

W

© 2017 The Authors. Published by Wichtig Publishing



Burns et al

to respond to the resource-use questionnaires, even over an
extended period of seven months (10).

Resource use reported in the patient diaries varied across
the trial arms and the type of resources utilised. The number
of patients reporting more than one health-service resource
used across both arms was comparable; however, the cate-
gorisation of the resource use differed, with patients receiving
the NLPI being represented by a higher number of primary-
care visits while the UCA group reported a higher number of
secondary-care visits. Thus, costs associated with average re-
source use for patients undergoing the NLPI in primary care
were higher overall but of the total, secondary-care resource
use was lower than that in the UCA arm.

The response rate for patients reporting inability to un-
dertake usual activities was the lowest across all data collect-
ed, at 49%. We have identified mechanisms to refine this part
of the patient diary to increase completion and distinguish
between “not applicable” and “incomplete”. The analysis of
the productivity losses highlighted an outlier in the NLPI who
reported 42 days sick within the trial period; this patient was
included in scenario 4 and dropped in scenario 5. Even with
the exclusion of the outlier, sick days were higher in the NLPI
arm compared to the UCA arm, 15 and 9 days, respectively (n
= 39). The increased productivity losses associated with the
NLPI arm is mainly due to the small sample size and is more
than likely unrelated to the intervention; this will be explored
further in the next phase of the trial.

Increased potential for cost effectiveness was indicated
when addressing the impact of higher volumes of patients
being treated with the intervention using a more efficient
nursing staff model (Scenario 1). Therefore, with greater staff
experience and a longer follow-up period, there would be a
likely reduction in the intervention-related costs. Additional-
ly, nurse travel costs associated with delivery of the interven-
tion would substantially decrease if this intervention were
to be offered more widely as nurses in the locality would be
trained in delivery of the intervention. Modes of training de-
livery of the intervention, including online-based initial and
continued training, could further reduce the intervention-
related costs providing a more efficient delivery model.

The follow-up period for this study was only one month
beyond the end of the intervention period, which may not
have been sufficient to realise the true benefit of the inter-
vention on reducing costs and improving HRQoL. Costs as-
sociated with longer-term treatment-related side effects may
well be alleviated due to access to the NLPI. For example, a
significant increase in men discussing issues in relation to
bowel problems compared to the UCA group was reported;
these problems, if left unresolved, may lead to complications
over time resulting in higher resource use as well as having
implications for self-reported HRQoL.

Therefore, the NLPI may also be acting as a mechanism
to diagnose otherwise unrecognised complications that
would improve HRQoL and provide cost savings over time.
Patients who received the NLPI were also more likely to dis-
cuss sexual issues with their general practitioners and were
in turn prescribed more medication for sexual dysfunction,
potentially improving their HRQoL. The impact on HRQoL,
from discussion of and seeking remedies for these types of
treatment side effects, may not have been captured over the

© 2017 The Authors. Published by Wichtig Publishing
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follow-up period with the generic quality-of-life instruments
incorporated in the economic evaluation. In contrast to this,
a significantly higher proportion of patients who received
UCA discussed PSA testing and changes in tumour growth
and disease progression with their hospital consultants in
an outpatient setting. There is no evidence to suggest that
clinical need differed across the two trial arms and therefore
it could be assumed that the NLPI may have aided men in
understanding the process of disease management, facilitat-
ing them with more information on the clinical pathway and
disease monitoring. Therefore, the NLPI may prove to reduce
the number of outpatient appointments attended and there-
fore reduce associated costs over time.

The EuroQol EQ-5D measure of HRQoL did not improve
over the trial time-period in either of the trial arms and no
statistically significant difference in decrement was evi-
denced. For men within this age range in a prostate cancer
post-treatment care pathway, it is not surprising that adjust-
ments to their lifestyle impact negatively on their HRQoL.
That a significant difference in decrement was not evidenced
is most likely a function of the small sample size and so should
be interpreted with caution. However, the cohort receiving
the NLPI yielded a smaller reduction in mean utility over the
time-period of the trial, i.e., approximately 32% lower utility
decrement than the UCA group. This could suggest that the
intervention is acting as a support, diminishing some of the
overall impact of treatment and side effects on HRQoL. There
is also evidence building across the literature, which suggests
the EQ-5D instrument may not be sensitive enough to pick
up changes in HRQoL for men with prostate cancer given the
average age range of diagnosis (26, 27). Hence the EQ-5D VAS
scores may be more applicable to this analysis, which, when
utilised, highlighted cost effectiveness.

The men recruited to this study were on average two
years post-diagnosis (10) and as such may have not yielded
all potential benefits of the intervention. Intervening earlier
in the care pathway may increase effectiveness and have im-
plications for quality-of-life and cost effectiveness.

In summary, the results presented indicate that a NLPI de-
livered in primary care for men treated with prostate cancer
may be cost effective depending on the scale of delivery, po-
sitioning along the cancer pathway and duration of follow-up;
however, these results could not be considered generalisable
given the design limitations of the study. The NLPI has had
a positive effect on HRQol relative to UCA and may be po-
tentially cost saving over a longer follow-up period. A larger
scale study is feasible and would aid in understanding the
variation in cost-effectiveness results evidenced. At the pilot
stage, we estimated that the probability that the NLPI was
cost-effective at £20,000 was 45%. The addition of economic
evaluation techniques to pilot and feasibility studies pro-
vides greater understanding of drivers of cost and outcome
uncertainty (28). Incorporating a health economic evaluation
in the PROSPECTIV pilot study provided valuable insight into
the economic impact of the intervention and follow-up care
across both arms and aided in identifying key drivers of varia-
tion in preliminary economic evaluation. These findings are
extremely informative for all stakeholders and afford the op-
portunity to enhance the design of the next phase of the trial,
therefore maximising efficiency of trial delivery.
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