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Cost-effectiveness of transanal irrigation versus conservative
bowel management for spinal cord injury patients
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Study design: Cost-effectiveness analysis following international guidelines and taking the societal

viewpoint.

Objectives: To estimate the cost-effectiveness of transanal irrigation using a self-administered
irrigation system when compared with conservative bowel management.

Setting: A randomized clinical trial was conducted at five spinal centres situated in Denmark,
Germany, Italy, United Kingdom and Sweden. Estimates of resources and unit costs were made for the

German health care system.

Methods: Efficacy outcomes were drawn from a randomized controlled trial conducted in

2003-2005. Adult spinal cord-injured patients with neurogenic bowel dysfunction were randomized
to 10 weeks with either transanal irrigation using Peristeen Anal Irrigation or to conservative bowel
management. Costs were calculated based on results from the clinical trial and on 24 interviews
conducted in Germany. Unit costs were obtained from the Federal Statistical Office Germany and
product list prices.

Results: When comparing outcome measures at termination, transanal irrigation significantly reduced
symptoms of neurogenic bowel dysfunction. Product-related costs were higher for transanal irrigation
using the self-administered system; however, costs for a carer to help with bowel management and
changes/washing due to leakage were lower. For transanal irrigation, costs associated with urinary tract
infections and patient time spent were reduced. Thus, the total cost to society is lower when patients
use transanal irrigation. The results were shown to be robust in the sensitivity analysis.

Conclusion: Transanal irrigation using a self-administered system reduces symptoms of neurogenic
bowel dysfunction and results in a lower total cost to society than conservative bowel management.
Sponsorship: The study was supported by Coloplast A/S.

Spinal Cord (2009) 47, 138-143; doi:10.1038/5c.2008.98; published online 5 August 2008

Keywords: spinal cord injury; transanal irrigation; neurogenic bowel dysfunction; cost-effectiveness;

constipation; fecal incontinence.

Introduction

Bowel dysfunction caused by spinal cord injury has a major
impact on the patient’s quality of life because of constipa-
tion, fecal incontinence, the extended time spent on
defecation and the social restrictions that bowel dysfunction
imposes on the patient."”? Neurogenic bowel dysfunction
affects around 80% of all spinal cord injured patients to some
degree,® making it a condition affecting an estimated
number of 250000 in Europe and another 250000 in the
United States of America.*®
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Current management of neurogenic bowel dysfunction is
largely empirical with limited evidence base.® An acceptable
solution has been sought for each patient on an individual
basis using combinations of digital stimulation, manual
evacuation, laxatives and suppositories as well as adjusting
activity level, fluid intake and diet.”® Thus, the current
economic burden of bowel management in spinal cord
injured patients remains to be established.

Transanal irrigation is a procedure that has been used for
thousands of years, and has only of late been introduced for
managing neurogenic bowel dysfunction.” A recent rando-
mized controlled trial of transanal irrigation versus con-
servative bowel management showed that transanal
irrigation was the most efficient health technology for
improving constipation, fecal incontinence and symptom-
related quality of life in adult spinal cord injury patients.'®


http://www.nature.com/sc

The study used a new product that enables independent
transanal irrigation for patients with limited dexterity, thus
promoting their independence in addition to alleviating
symptoms of neurogenic bowel dysfunction.

Assessing the cost-effectiveness of new interventions is of
major importance in policy decisions. We estimated the cost-
effectiveness of transanal irrigation using data from the
clinical trial as well as reliable estimates of the use of relevant
resources and of unit costs appropriate to the German health
care system.

Materials and methods

Health economic analysis

The present study is a cost-effectiveness analysis of transanal
irrigation using a self-administered irrigation system when
compared with conservative bowel management. The ana-
lysis follows international guidelines for cost-effectiveness
analyses and takes the societal viewpoint as recommended
by health economists.!!

Outcome measurement

The efficacy outcomes were drawn from a randomized
controlled trial conducted in five European countries in
2003-2005."° Adult spinal cord injured patients with
neurogenic bowel dysfunction were randomized to 10 weeks
with either transanal irrigation using Peristeen Anal Irriga-
tion or 10 weeks with conservative bowel management.®
Inclusion criteria were: Aged 18 or above with a spinal cord
injury at any level at least 3 months from injury and one or
more of the following symptoms: spending half an hour or
more attempting to defecate each or every other day,
episodes of fecal incontinence once or more per month,
symptoms of autonomic dysreflexia before or during defeca-
tion, abdominal discomfort before or during defecation.
Patients were excluded if there was evidence of other bowel
disease or neurological disease. A power calculation esti-
mated the effect size of the study to be 80 patients.

Peristeen Anal Irrigation (Coloplast A/S, Humlebaek, Den-
mark) is an integrated irrigation system consisting of a
coated rectal balloon catheter, a control unit with a manual
pump and a water container. The system is specially designed
to enable self-administered transanal irrigation for immobi-
lized patients and patients with poor dexterity. Conservative
bowel management was defined as ‘best supportive bowel
care without irrigation’ and followed the guidelines pub-
lished by the Spinal Cord Medicine Consortium.® A specialist
nurse carried out training of patients in transanal irrigation
or reeducation in conservative bowel management in
hospital or on an outpatient basis. Patients were encouraged
to contact the specialist nurse for advice, especially at the
initiation of training.

The design and methods used for measuring efficacy
outcomes is fully described elsewhere.'” A summary of
baseline characteristics is presented in Table 1.

Outcome variables for efficacy were measured at baseline
and after 10 weeks of treatment. The primary end points of
the study were the St Mark’s fecal incontinence score'? and
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Table 1 Baseline characteristics from the main clinical study'®
Conservative bowel  Transanal
management irrigation
Age in years, mean (s.d.) 50.6 (14.1) 47.5 (12.8)
Sex
Female 12 13
Male 33 29
Aetiology
Traumatic 28 28
Vascular 1 1
Sequelae to operation 6 1
Tumour 2 4
Spina bifida 0 2
Slipped disc 2 1
Other reason 5 5
ASIA impairment scale (complete/incomplete)
T9 and above 22/11 21/10
T10-L2 1/3 3/5
L3-S1 0/8 11
S2 and below 0/0 0/1
Duration of bowel symptoms in 60 (3-540) 54 (4-780)
months, median (range)
Mobility
Walking 1 5
Impaired walking 4 7
Using wheelchair 40 29
Confined to bed 0 1
Hand function
No restriction 29 33
Unilateral impaired function 2 0
Bilateral impaired function 13 6
No function 1 3
Dependency of help
Independent 12 11
Partly dependent 12 7
Dependent 21 24

the Cleveland Clinic constipation scoring system.'* The
neurogenic bowel dysfunction score, which is a symptom-
based score developed specifically for spinal cord-injured
patients and takes into account the symptoms’ impact on
quality of life'* was added as a secondary end point data was
analysed by intention-to-treat using baseline values for
missing outcome values at 10 weeks, thus assuming no
effect of treatment and giving a conservative estimate of
effect.

Cost measurement

Costs were calculated based on data collected in the
randomized clinical trial used for outcome measurement,'®
and the data was supplemented with information about
carer time spent on different procedures. This was obtained
in 24 structured interviews with nurses conducted in seven
German rehabilitation centres from January to March 2007.
Unit costs were obtained from the Federal Statistical Office
Germany (2007) and product list prices (2007). The cost of
products for transanal irrigation also includes the cost of
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Table 2 Variables and prices used in cost calculations

Variable Conservative bowel management Transanal irrigation Price
Labour cost
Average carer time spent on bowel management, min 26° 192
Average carer wage, €/min 0.3°
Owing to leakage:
Bathing (20 min carer), frequency/week 0.4¢ 0.2¢
Change of clothes (15 min carer), frequency/week 0.3¢ 0.3¢
Change of linen (7.5 min carer), frequency/week 0.2¢ 0.2¢
Product-related cost
Owing to leakage frequency/week:
Bathing, frequency/week 0.4¢ 0.2¢
Change of clothes, frequency/week 0.3¢ 0.3¢
Change of linen, frequency/week 0.2¢ 0.2¢
Cost of products related to:
Bathing, € 3.354
Change of clothes, € 2.344
Change of linen, € 2.34¢
Cost of products for transanal irrigation, €/2 days NA 124
Percentage of patients using constipation medicine 27%" 19%°
Cost of constipation medicine, €/2 days 2.96¢
Urinary tract infection cost
Frequency of UTI, n/10 weeks 1.55¢ 0.59°¢
Cost of treatment for UTI, €/treatment 67¢
Patient indirect expenditure
Patient time spent on bowel management, min 74¢ 47¢
Average patient salary, €/min 0.31°

224 Interviews.
PFederal Statistical Office Germany (2007).
°P Christensen et al. 2006.'°

Yhttp://www.grosshandel-schindler.de/, www.berufsbekleidung24.de, www.shop-apotheke.com.

€Unpublished results from clinical study reported in (c).

The frequency and price of each variable is listed with its original units. For further calculations, cost is reported for a 2-day period (€/2 days).

disposables. The costs have been calculated for a 2-day
period, corresponding to the average time between bowel
management procedures and the cost variables used are
specified in Table 2.

Uncertainty

The robustness of the cost-effectiveness analysis was tested
in a one-way analysis.!! We systematically varied key
parameters one at a time to investigate the sensitivity of
the overall result to changes in these variables. Furthermore,
we investigated the sensitivity of the results when assump-
tions were made regarding adverse events.

Results

Efficacy outcome

Of the 124 eligible patients, 87 patients were included and
randomly assigned to the two treatment groups, 45 patients
to conservative bowel management and 42 patients to
transanal irrigation (Figure 1). The efficacy outcomes of the
two bowel management methods are shown in Figure 2.
When comparing outcome measures at termination, statis-
tically significant results in favour of transanal irrigation
were found for all three scoring systems. Conservative bowel
management resulted in a slight improvement in fecal
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incontinence symptoms, whereas symptoms of constipation
and neurogenic bowel dysfunction were slightly worse after
10 weeks. Transanal irrigation resulted in an improvement of
symptoms for all three scoring systems.

Costs

The calculated costs for the two bowel management
methods are presented in Table 3. Although product-related
costs are higher for transanal irrigation using the self-
administered system, costs for a carer to help with bowel
management and changes/washing due to leakage are lower
for transanal irrigation. Furthermore, costs associated with
urinary tract infections are reduced when bowel manage-
ment is transanal irrigation. Because patient time spent on
bowel management is also reduced, the patient’s indirect
expenditure is lower for transanal irrigation. Thus, the total
cost to society is lower when patients use transanal irrigation
instead of conservative bowel management.

Sensitivity analysis

The three most decisive parameters for the overall result were
carer time for bowel management, price of the system for
transanal irrigation and the patient time spent on bowel
management. By varying the average carer time spent on
bowel management with transanal irrigation, the effect of
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Assessed for eligibility (n=124)

Enrolment

it

Excluded (n=37)
Not meeting inclusion criteria (n=10)
Previous major abdominal surgery (n=6)
Refused to participate (n=5)
Logistic reasons (n=2)

Randomised (n=87)

Other reasons (n=14)

|

Allocated to conservative bowel
management (n=45)

Received allocated intervention (n=43)

Did not receive allocated intervention (n=2)
Lost to follow-up (n=1)
Discontinued (n=1)

Completed study period (n=43)

Lost to follow-up (n=0)

Discontinued intervention (n=0)

Termination forms completed (n=44)
Baseline carried forward (n=1)

Analysed by intention to treat (n=45)

Figure 1

this variable on the overall result was analysed. Carer time
could be increased up to 26% before influencing the overall
result. Furthermore the price of the system for self-adminis-
tered transanal irrigation could be increased up to 12%
without tipping the balance. Similarly, it was possible to
increase patient time spent on bowel management with
transanal irrigation with up to 10% before altering the result
that transanal irrigation is cheaper than conservative bowel
management from a societal perspective. In the clinical
study,'® two patients managed with transanal irrigation were
hospitalized because of severe abdominal pain caused by
constipation. The sensitivity analysis showed that 2.5 events
should occur before altering the overall result, under the
assumption that the treatment consisted of two hospital
days for disimpaction of constipated stool at a cost of 452
Euro per hospital day.

Discussion

The selection of an appropriate management method for
neurogenic bowel dysfunction has only been based on
clinical evidence to a limited extent, because of the lack of
high quality studies comparing different management
methods. The economic consequences of choosing a specific
method have been even less studied.

This study aimed to investigate the cost-effectiveness of
transanal irrigation using a self-administered system when
compared with conservative bowel management using data

Allocation

Analysis

Patient flow in clinical study reported by Christensen et a

!

Allocated to transanal irrigation (n=42)

Received allocated intervention (n=40)
Did not receive allocated intervention (n=2)
Lost to follow-up (n=2)

I

Completed study period (n=30)

Lost to follow-up (n=2)

Discontinued intervention (n=8)

A

Termination forms completed (n=37)
Baseline carried forward (n=5)

Analysed by intention to treat (n=42)

from a randomized controlled trial. Transanal irrigation was
more effective in reducing symptoms of constipation and
fecal incontinence in spinal cord injured individuals. In
addition, from a societal perspective transanal irrigation was
cheaper than conservative bowel management. In economic
terms, this is a dominant situation, where one management
method is both cheaper and more effective than the
alternative. The results obtained in this study were shown
to be robust in the sensitivity analysis, where even relatively
large changes to the parameters of time spent on bowel
management and price of the irrigation system did not alter
the overall conclusions of the cost analysis.

The economic analysis is limited by the fact that outcome
measures were obtained from a study not specifically
designed for the purpose of an economic analysis. We
included both the primary and secondary outcomes from
the study in our analysis because the data for all the
parameters was collected systematically, and thus the
number of observations minimized the risk of introducing
large uncertainties to the calculations. By analogy, we chose
not to include the observed adverse events because of the
very limited number of observations. However, a sensitivity
analysis including assumptions about occurrence of the
adverse events observed in the clinical study'® showed that a
25% increase when compared with the clinical study was
allowed before changing the outcome of the analysis.

Although the cost saving by using the self-administered
transanal irrigation system for bowel management appears
rather modest, the implications for society as a whole are
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Figure 2 Effect of the two bowel management methods. Mean scores for all patients are reported. For all three scoring systems, a higher score
indicates more severe symptoms. Effects with negative values are improvements, that is, reductions in symptom severity. P-values are given for
differences between groups at termination (student’s t-test). Data from Christensen et al.'®

Table 3 Costs of the two bowel management methods

Transanal
irrigation

Conservative bowel
management

Labour cost
Cost of carer helping with bowel €9 €6
management and changes/baths
because of soiling

Product-related cost
Cost related to products used for €4 €16
changes/baths because of soiling,
products for transanal irrigation,
and constipation medicine

Urinary tract infection cost
Cost for general practitioner visit, €3 €1
urine test, antibiotics

Patient indirect expenditure

Patient productivity loss because of €23 €15
time spent on bowel management
Total cost to society €39 €38

Costs reported for a 2-day period, corresponding to average interval between
bowel management procedures.

Spinal Cord

more far-reaching when one considers a longer time frame
and the number of patients who need a method to manage
their neurogenic bowel dysfunction. With an assumption
that 20% of patients who suffer from neurogenic bowel
dysfunction could benefit from using transanal irrigation,
the savings for society in Europe would be approximately
7.2 million Euros per year.

If one were to adopt a narrower health care perspective for
the analysis, that is, look at cost-effectiveness from the
payer’s viewpoint, the patient’s indirect expenditure would
not be included in the sum of costs. Owing to higher costs
for products, transanal irrigation would appear to be more
expensive, and the relevant question is whether the extra
health improvement obtained is worth the extra resources
used. To make this ‘extrawelfarist’ assessment of cost-
effectiveness correctly, however, the clinical study used for
outcome measures has some limitations. Although validated
scales have been used for measuring symptoms and quality
of life, the scales are ordinal scales and cannot be translated
directly into quality-adjusted life years, which are normally
used in cost-effectiveness analyses to measure all health-
related quality of life gains.



Nevertheless, the study shows a significant reduction in
symptoms of constipation and fecal incontinence and it is
well-documented that constipation and fecal incontinence
are socially debilitating and that any improvement in these
symptoms has a great impact on the patient’s quality of
life.'® Furthermore, the reduction of time spent on bowel
management for the patients as well as their increased
independence from carers also contribute to a higher quality
of life for these patients. We therefore assume that the
reported increase in quality of life for patients using
transanal irrigation®'? would compensate for the increased
product costs of the method and thus result in a higher cost-
effectiveness for transanal irrigation. However, this would
have to be confirmed in future studies.

Another limitation of this study is the short time
perspective in terms of the outcome measurements. As a
result, the costs have been calculated for a 2-day period,
corresponding to the average time between bowel manage-
ment procedures. If, on the other hand, the costs were
calculated for a longer period of time, such as a year or a
patient lifetime, the outcome measurements would also have
to be done for longer than 10 weeks. This might in turn
influence the overall result.

One scenario is that the long-term efficacy of transanal
irrigation and the incidence of adverse events may differ
from the ones reported here. However, transanal irrigation
has been used for long-term management, and the success
rate over time appears to stay high.!® Another scenario is
that outcomes measured in this study may impact on other
outcomes that are seen during the lifetime of a patient. An
example could be urinary tract infections. The randomized
trial comparing transanal irrigation to conservative bowel
management showed a lower incidence of urinary tract
infections for patients using transanal irrigation.!® In the
long-term this might save patients from the more serious
complications of urinary tract infections that occur in the
spinal cord injured population,!” and thus result in addi-
tional health care cost savings by saving hospital days and
treatment expenses.

Other benefits of transanal irrigation are much harder to
value. In this study, we have taken into account the gained
working days for patients by less time spent on bowel
management procedures. However, we have not investigated
how the lifted social restrictions and increased self-esteem
and independence may actually be the crucial factor that
enables a person to hold a job. What this means to the
individual is practically impossible to put a price on.

Conclusion

This cost-effectiveness study of transanal irrigation when
compared with conservative bowel management showed
that transanal irrigation using a self-administered system
reduces symptoms of neurogenic bowel dysfunction. Pro-
duct-related costs were higher for transanal irrigation;
however, costs of carer help, cost for treatment of urinary
tract infections and loss of patient productivity were lower
for transanal irrigation. This results in a lower total cost to
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society for transanal irrigation using a self-administered
system. Thus, transanal irrigation is both cheaper and more
effective than conservative bowel management.
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