Journal of Medical Economics Vol. 15, No. 4, 2012, 758-765

1369-6998 Article 0142.R1/670173
doi:10.3111/13696998.2012.670173 Al rights reserved: reproduction in whole or part not permitted

Journal of Medical Economics Downloaded from informahealthcare.com by Korea University on 12/30/14
For personal use only.

Budget-impact model for colonoscopy cost
calculation and comparison between 2 litre
PEG+ASC and sodium picosulphate with
magnesium citrate or sodium phosphate oral
bowel cleansing agents

H.-J. Gruss
Researchgroup Constipation and Faecal Incontinence,
Department of Geriatrics, University Witten-Herdecke,
Witten, Germany

A. Cockett

Norgine Ltd, Norgine House, Widewater Place,
Moorhall Road, Harefield, Uxbridge, UK

R. J. Leicester
Endoscopy Department, St Georges Hospital,
Blackshaw Road, Tooting, London, UK

Address for correspondence:

Dr. med. Hans-JUrgen Gruss, Researchgroup
Constipation and Faecal Incontinence, Department of
Geriatrics, University Witten-Herdecke, Witten,
Germany.

Tel.: +44-(0)-1895-826-600;

Fax: +44-(0)-1895-825-865;

hans.gruss@virgin.net

Keywords:
Colonoscopy — Colon preparation — PEG3350 —
Mucosa — Cleansing — Cost — Budget impact

Accepted: 23 February 2012; published online: 3 April 2012
Citation: J Med Econ 2012; 15:758-65

758 Budget-impact of different bowel cleansing agents for colonoscopy Gruss et al.

Abstract

Objective:

With the availability of several bowel cleansing agents, physicians and hospitals performing colonoscopies
will often base their choice of cleansing agent purely on acquisition cost. Therefore, an easy to use budget
impact model has been developed and established as a tool to compare total colon preparation costs
between different established bowel cleansing agents.

Methods:

The model was programmed in Excel and designed as a questionnaire evaluating information on treatment
costs for a range of established bowel cleansing products. The sum of costs is based on National Health
Service reference costs for bowel cleansing products. Estimations are made for savings achievable when
using a 2-litre polyethylene glycol with ascorbate components solution (PEG + ASC) in place of other bowel
cleansing solutions. Test data were entered into the model to confirm validity and sensitivity. The model was
then applied to a set of audit cost data from a major hospital colonoscopy unit in the UK.

Results:

Descriptive analysis of the test data showed that the main cost drivers in the colonoscopy process are the
procedure costs and costs for bed days rather than drug acquisition costs, irrespective of the cleansing
agent. Audit data from a colonoscopy unit in the UK confirmed the finding with a saving of £107,000 per year
in favour of PEG+ASC when compared to sodium picosulphate with magnesium citrate solution
(NaPic 4+ MgCit). For every patient group the model calculated overall cost savings. This was irrespective
of the higher drug expenditure associated with the use of PEG + ASC for bowel preparation. Savings were
mainly realized through reduced costs for repeat colonoscopy procedures and associated costs, such as
inpatient length of stay.

Conclusions:

The budget impact model demonstrated that the primary cost driver was the procedure cost for colonoscopy.
Savings can be realized through the use of PEG + ASC despite higher drug acquisition costs relative to the
comparator products. From a global hospital funding perspective, the acquisition costs of bowel
preparations should not be used as the primary reason to select the preferred treatment agent, but
should be part of the consideration, with an emphasis on the clinical outcome.
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Introduction

With a prevalence of ~5% in western countries', colorec-
tal cancer (CRC) management and treatment is a growing
issue in patient care. In the UK alone, more than 30,000
patients are diagnosed with and treated for CRC each
year’. Options for treatment are highly dependent on the
stage of the disease. If detected at an early stage, 5-year
survival rates can reach 90% or more>*. As malignancies
in the colon and rectum usually originate from benign
adenomas, prevention is possible if polyps are removed
before becoming malignant.

The most reliable test currently available to screen
for CRC and polyp removal is colonoscopy”®. Over the
past years, there has been an increasing demand for
colonoscopies in the UK due to the advent of bowel
cancer screening’. It has been demonstrated that in pop-
ulation screening programmes an increase in completed
colonoscopies is linked to a reduction in mortality from
CRC®. An accurate colonoscopy is dependent on thor-
ough cleansing of the colon and rectum’. Typically the
oral laxatives routinely used in the UK are either the
hyperosmotic sodium phosphates and NaPic +MgCit or
the PEG3350-based solutions, including the 2-litre
PEG + ASC.

If total cleansing of the gut allowing full mucosal
visualization is not achieved, a repeat procedure associ-
ated with additional cost should be considered to ensure
pathological changes are not missed which may result in
mis-diagnosis®!°. Colonoscopists cannot repeat the pro-
cedure immediately when confronted with poor bowel
cleansing and also rarely acknowledge repeating colonos-
copies. This has been highlighted in a publication
that surveyed gastroenterologists and found that, when
confronted with an intermediate-quality preparation
which prevented full mucosal visualization, most gastro-
enterologists recommend a significantly shorter follow-
up/repeat interval'l.

In Europe, prior to the introduction of a low volume
(2 litre) PEG + ASC bowel preparation, patients had
the choice of consuming either a high volume (4L)
PEG + electrolyte solution or low volume hyperosmotic
preparations. The 4L PEG + electrolyte solutions were
preferred in terms of efficacy and safety, however they suf-
fered from reduced patient compliance. In a large compar-
ative randomized controlled trial (RCT) 2L PEG + ASC
bowel preparation was demonstrated to improve patient
acceptability without compromising the high degree of
efficacy and safety associated with 4 L PEG + electrolyte
preparations12

Comparative RCTs have demonstrated the 2L
PEG 4 ASC solution to be as effective as older established
hyperosmotic  regimens (sodium phosphate and
NaPic + MgCit oral solutions) with the additional benefit
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of cleansing superiority in the ascending colon and
caecum' . As a result, the 2-litre PEG + ASC solution
has become a commonly adopted standard for colon
cleansing in Europe.

Faced with a variety of cleansing agents, the choice of
bowel preparation to be used is often determined by the
acquisition cost of the bowel preparation in isolation.
However, acquisition cost should not be the primary deci-
sion-making factor, as cleansing efficacy of the bowel is a
vital pre-requisite for accurate diagnosis together with any
appropriate interventions.

In light of recent safety alerts by bodies such as the UK
National Patient Safety Agency (NPSA) and the US Food
and Drug Administration (FDA), regarding the adminis-
tration and supply of various bowel cleansing preparations
clinicians need to be mindful of the continuing need to
ensure patients safety as part of a routine colonoscopy
assessment.

Clinical safety and efficacy should be the primary deter-
minants of bowel preparation choice, but costs are clearly
important in the current environment of cost contain-
ment. When calculating the costs for colonoscopy, not
only the costs for the cleansing agent itself and the
single procedure have to be taken into account, but also
the repeat procedure costs due to poor and/or incomplete
visualization of all areas of the colon mucosa, either as a
result of poor patient compliance or due to a lack of
efficacy.

Assessment of the efficacy of a bowel preparation
during colonoscopy is frequently subjective and intra-
operator consistency is rarely achieved without the use of
empirical assessment tools. So far, gastroenterologists and
hospital administrators are not able to directly compare
the overall long-term budget impact of high quality colo-
noscopy, including outputs from appropriate bowel cleans-
ing agents.

This paper introduces a budget impact model which
compares total treatment costs for high quality colonos-
copy between 2-litre PEG + ASC and two other com-
monly used hyperosmotic bowel cleansing agents in the
UK: sodium picosulphate with magnesium citrate, and
sodium bisphosphate/sodium phosphate. The primary
aim of the model is to verify the budget impact,
given that data indicates that PEG + ASC is highly
effective in the cleansing of the colon (full visualization
of 100% of mucosa in all areas of the rectum and
colon) without reduced patient acceptability and/or
safety findings seen for selected other bowel cleansing
products. The model calculates the budget impact of
bowel cleansing agents on total costs for colonoscopies
and provides the hospital with an opportunity to max-
imize cost efficiencies in relation to the conduct of
colonoscopies.
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Methods

Perspective

The model addresses the major cost drivers relevant to
colonoscopy from the perspective of the UK NHS.
Within the payer structure, there are two competing cost
structures: drug acquisition costs and procedural costs.
Purchasers within the NHS or third party payers are under-
standably motivated by the drug acquisition costs that are
incurred for medical treatment. Costs considered in the
model include colonoscopy procedures, hospital bed days
and bowel cleansing agents. To ensure a conservative anal-
ysis, indirect costs such as lost working days are not
included. Additionally, treatment-related adverse events
are not considered due to there being published RCT
evidence showing lower rates of adverse events with 2L

PEG + ASC vs the comparators'”.

Structure of the budget-impact model

The model is programmed in Microsoft Excel. It is
constructed as a questionnaire and is intended for use by
gastroenterologists, pharmacists and payors.

The model collects a number of different data variables
(see Table 1 for details). Based on the questionnaire
responses, the information is displayed on a report sheet.
The model generates outputs related to workload and costs
using the respective cleansing products relative to each
other.

Total treatment costs for both the low-volume
PEG + ASC solution and the alternative cleansing prod-
uct were calculated as follows:

— total treatment costs for low-volume
PEG + ASC =total treatment costs for frail outpa-
tients (defined by the consulting physician to be at
risk of clinically significant comorbidities requiring
hospital admission for supervised bowel preparation)
using PEG 4+ ASC, + total treatment costs for inpa-
tients using PEG + ASC + total treatment costs for
out-patients using PEG + ASC; and

— total treatment costs for the alternative product = total
treatment costs for frail out-patients using the alterna-
tive product + total treatment costs for in-patients
using the alternative product + total treatment costs
for out-patients using the alternative product.

In the absence of direct comparative data on the rate
of repeat procedures, a surrogate measure for the need
to repeat a colonscopy was required for this model.

Table 1. Variable inputs from audit data collected from St. Georges Hospital, London into the budget impact model questionnaire plus drug acquisition costs

without fixed costs.

Model questions Source Answer

About sessions and procedures

On average, how many procedures (upper and lower endoscopy) are performed each week? Audit 100

On average, how many colonoscopy procedures are performed per week (excluding emergencies) Audit 50

In weeks, what is your current colonoscopy waiting list? Audit 0

0On how many weeks per year do you perform endoscopies? Audit 48

About the most frequently used bowel preparation for colonoscopy

Which is your most commonly used bowel preparation product? Audit NaPic -+ MgCit

On average, how many colonoscopy patients will be prepared for colonoscopy using Picolax every week? Audit 50

For the total no. of colonoscopy patients who receive Picolax what percentage are in-patients (not including Audit 10.0%
persons admitted specifically for bowel preparation)?

What percentage of out-patients undergoing colonoscopy do you admit for supervised administration of Picolax Audit 3.0%
(e.g., who are frail, have renal insufficiency, or have other problems such as diabetes)?

On average, how many nights before the procedure are patients from previous question admitted? Audit 1

The cost of Picolax for one treatment is MIMS £3.52

For your in-patients what percentage of procedures are having to be repeated due to poor visualization? Audit 56.0%

For your out-patients what percentage of procedures are having to be repeated due to poor visualization? Audit 5.0%

Currently does your unit participate in performing colonoscopies as part of the National Bowel Cancer Screening Audit Yes
Programme?

Currently, or in the future what are your expected annual numbers of patients that will require colonoscopy in Audit 20
your unit as a result of participating in the national Bowel Cancer Screening Programme?

PEG+ ASC

Given the information you have been supplied about PEG + ASC, what percentage of patients undergoing Audit 2.0%
colonoscopy would you expect to admit for supervised administration of PEG + ASC (e.g. who are frail, have
renal insufficiency, or have other problems such as diabetes)?

If you were to admit patients on PEG -+ ASC, how many nights before the procedure would you admit patients? Audit 1

Given the clinical information you have been supplied about PEG -+ ASC, what percentage of in-patients would Audit 20%
you expect to repeat due to poor visualization?

Given the clinical information you have been supplied about PEG + ASC, what percentage of out-patients would Audit 3%
you expect to repeat due to poor visualization?

Cost of PEG 4 ASC? MIMS £9.87
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Table 2. Published efficacy results obtained in controlled clinical trials.

Study Published efficacy results Relative success ratio
2L PEG + ASC Comparator PEG + ASC: comparator

Bitoun et al.'® 72.5% 64.9% (NaP) 1:0.89

Worthington et al." 84.4% 72.8% (NaPic) 1:0.86

Repeat procedures are subject to variability in terms of
both patients and the performing clinicians. Therefore,
the model assumes that a failed or incomplete colonoscopy
based on published comparative cleansing efficacy data
would indicate a failure and require a repeat procedure.
Table 2 gives the published comparative efficacy
data''. The model allows for up to two rounds of
repeat procedures. The budget impact model assumes
that a 10% higher efficacy will result in 10% fewer
repeat procedures in line with the published data.

The model calculates the total treatment costs for frail
outpatients, inpatients and outpatients, respectively, by
adding (if available) the respective first acquisition drug
costs, costs of procedure, costs of bed days, second acqui-
sition drug costs, repeat drug costs, and costs of procedure
repetitions. Successful colon preparation was regarded as a
high quality colonoscopy with 100% mucosal visualization
as defined, for example, by the Harefield Cleansing Scale.

It needs to be noted that frail out-patients often require
hospitalization prior to colonoscopy to ensure appropriate
safety monitoring during consumption of the bowel prep-
aration before the colonoscopy. The model calculates the
total amount of money (excluding lost revenue from Bowel
Cancer Screening Programme) expended by the hospital,
and what benefit or deficit results from using the respective
bowel cleansing agent.

Total costs are compared using either the 2-litre
PEG + ASC or the selected alternative bowel cleansing
agents. For hospitals that participate in the UK bowel
cancer screening programme, the model estimates the
loss of revenue as a result of repeated procedures for
these patients as payment is based on a single colonoscopic
investigational fee.

Data inputs

This model was created and validated to estimate the
budget impact of a colonoscopy service in a UK hospital.
Comparative efficacy data for different colon cleansing
preparations were derived from published studies'”'*.
[t is important to note that the two comparative studies
used in the model evaluation were based on an outpatient
cohort only. Outpatients are acknowledged to be associ-

ated with higher efficacy results due to their enhanced

© 2012 Informa UK Ltd  www.informahealthcare.com/jme

mobility. As a result, the budget impact model provides a
conservative result for inpatients.

Costs for colonoscopy procedures and hospital bed days
were derived from the NHS Reference Costs 2010/2011.
Drug costs were taken from the Monthly Index of Medical
Specialities (MIMS), version Jan 2012.

The model was tested using collected audit data using
the questionnaire of a major UK colonoscopy unit

(St. Georges, London, UK).

Sensitivity analysis

In order to test the sensitivity of the model to various data
inputs, five sets of test data were applied to the model.
Mean values were calculated for the five test data sets, as
well as for each group of patients. For test data, the fixed
costs were £897.00 for one inpatient colonoscopy proce-
dure, £504.00 for one outpatient colonoscopy procedure,
and £227.00 for one bed day (all numbers according to
2010/2011 NHS reference costs). The comparative
bowel cleansing agents were sodium picosulphate with
magnesium citrate and sodium biphosphate/sodium phos-
phate. The reference in all data sets was the 2-litre
PEG + ASC solution based on comparative clinical
study results' >4,

Validity of the model

In order to adapt this model to clinical practice in the UK,
the validity of the model was tested from a budget impact
point of view. The model validity was assessed through a
combination of face-to-face and group meetings with gas-
troenterologists and pharmacists across the UK. Following
confirmation of the face validity a structural validity
assessment was undertaken by an independent third
party (Pierrel Research Europe, Essen, Germany).

To demonstrate how the budget impact model works,
audit data from St. George’s Hospital, London, UK, was
applied to the model.

Limitations of the model

For the applied model, the assumption is that all colon
cleansing products differ in frequency of needed

Budget-impact of different bowel cleansing agents for colonoscorﬁ"i"”&"‘ﬁ 1,.7‘“5 LI KA }



Journal of Medical Economics Downloaded from informahealthcare.com by Korea University on 12/30/14

For personal use only.

Journal of Medical Economics  Volume 15, Number 4  August 2012

repetitions of colonoscopy procedures and of needed
admissions to the hospital.

In a complete budget-impact model, a wider period of
time should be considered, in particular the colonoscopy
preparation phase.

The following points are not considered in the model:
— additional costs resulting from differences concerning

compliance/non-compliance, e.g., withdrawal from

treatment; and
— additional costs resulting from differences concerning
adverse reactions and the management thereof.

Results

In Table 3, the summarized cost differences between the
2-litre PEG + ASC solution and the alternative hyperos-
motic agent sodium picosulphate with magnesium citrate
are listed for each cost factor by patient group.

Table 3. Overall cost differences (£) NaPic + MgCit (comparator) —
PEG + ASC using the test data (500 colonoscopies per year).

Cost factor Frail outpatients Inpatients Outpatients
First colonoscopy

Drug acquisition —316.54 132.60* 443.94%
Bed days 127,914.50* - -
Procedure —61,740.00 0.00 61,740.00*
Repeat colonoscopy

Drug acquisition —158.27 66.30%* 221.97%*
Bed days 63,957.25* - -
Procedure —30,870.00 0.00 30,870.00*
Overall 98,786.94* 198.90* 93,275.91*

*Indicates a budget impact benefit for PEG + ASC.

Figure 1 shows the mean cost differences over all five
test data sets for each cost factor included in the model
used in the sensitivity analysis. In all three patient groups
(inpatients, outpatients, frail out-patients), the drug costs
for first and repeated procedures form the lowest propor-
tion of the overall cost differences generated between
2-litre  PEG+ASC and the alternative products.
Although two different products were compared to
2-litre PEG + ASC, it is improbable that the use of one
and the same comparator product would lead to a different
result. Instead, the costs for the colonoscopy procedures
emerged as the main cost drivers. For frail outpatients,
the costs for first and repeated bed days have a considerable
impact as well.

The drug acquisition costs are not the driving factor
in the overall cost structure for an efficient colonoscopy
service when cleansing outcomes are considered and the
fact that the bowel preparation acquisition cost accounts
for less than 3% of the total cost.

In order to verify the findings derived from the test data
sets, a set of audit data from a large gastroenterology unit in
St. George’s Hospital, London, was applied to the model.
The results of the total resource cost calculations and mean
costs per patient are summarized in Table 4. The drug
acquisition costs were £25,184.88 for PEG + ASC and
£8695.21 for NaPic +MgCit; procedure costs were
£1,410,649.77 and £1,495,564.99, respectively. The
mean per patient total costs were £603.91 and £636.60
for PEG + ASC and NaPic + MgCit, respectively, indicat-
ing a 5.4% lower budget impact despite corresponding
mean drug acquisition costs of £10.49 and £3.62.

In all three patient groups, cost savings were realized
when PEG + ASC was used for bowel preparation (details

F——Frail Out Patient ——1

@ 40000
<
+
O -
uJ300!)0
o
2 20000
=
w S
o © -
E'“L_10000
3
w 0
T =
o O
S 6000 -
O © -10000
|
g
£  -20000
s » @ £ w @ = c @ £ 9o = s © £ o =
S £ §::28:§F 2322 35§F 2322 3%
w w 2 e ®» 2 @ > ] o @ ] > ] o o @ >
“ 5 T e 3 B o O 3 ¢ 3 © O 353 e© 3 © 0
3 @ o 2 @9 o 2 o 2 o 2 o 32 ¢
2 T o 2 © a B8 c 2 © 2 g 2 © 2
g tv_d;n_ﬁ,,ao. T a9 ®© g W o @© o
o o o o o o
- 2 £ E 2 2 § s 3 % 2 B 3 %
° L © o o T @ ©T a T @ T o
- - o o - - QO - - o
B § = g : = B : £
. @ w @ w Q
o o "4

F— Inpatient — F— outpatient —

Figure 1. Cost difference (in £) between comparator products and PEG + ASC in colonoscopy costs using test data.
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Table 4. Total and per patient cost calculations (£) using either NaPic + MgCit or PEG + ASC for the audit data collected from St. Georges Hospital, London.

Drug acquisition costs Procedure costs Bed day costs Full cost
Total Mean Total Mean Total Mean Total Mean
NaPic 4 MgCit £8695.21 £3.62 £1,495,564.99 £623.15 £22,946.98 £9.56 £1,527,833.95 £636.60
PEG + Asc £25,184.88 £10.49 £1,410,649.77 £587.77 £12,955.98 £5.40 £1,449,388.90 £603.91

Mean: Calculated values per patient (n7=2400).

Table 5. Detailed total annual colonoscopy costs (£) from St. George’s Hospital, London.

Patient group Cost factor NaPic + MgCit PEG + ASC
Frail out-patients First acquisition drug cost (pa) £210.60 £426.38
Cost of bed-days (£227) £14,709.60 £9806.40
Cost of out-patient procedure (£504) £32,659.20 £21,772.80
Second acquisition drug cost £117.94 £85.28
Second cost of bed days £8237.38 £1961.28
Cost of second out-patient procedure (£504) £18,289.15 £4354.56
Total £74,223.86 £38,406.70
Inpatients First acquisition drug cost (pa) £780.00 £2368.80
Cost of procedure (£897) £215,280.00 £215,280.00
Repeat drug cost £436.80 £473.76
Cost of repeat procedure (£897) £120,556.80 £43,056.00
Total £337,053.60 £261,178.56
Out-patients First acquisition drug cost (pa) £6809.40 £20,892.82

Out-patient procedure (£504)

£1,055,980.80 £1,066,867.20

Out-patient second acquisition drug cost £340.47 £626.78

Second cost out-patient procedure
Total

Sub total cost (excluding lost revenue from Bowel Screening Programme)

£52,799.04
£1,115,929.71

£1,527,207.17

£32,006.02
£1,120,392.82

£1,419,978.08

are summarized in Table 5). Differences in drug acquisition
costs were minimal in favour of NaPic + MgCit. However,
the significant overall driver of savings was the reduced
need for repeat procedures in all patient groups.

These data confirm the finding of the test data analysis
that the drug acquisition costs have the least impact on the
overall colonoscopy cost structure, and that higher drug
costs for more effective colon cleansing are compensated
by savings through reduction of procedure repetitions.

In the example presented above, the total costs for colo-
noscopy were £1,527,207.17 with NaPic +MgCit as
cleansing agent, including all three patient groups; the
estimated costs with PEG + ASC were £1,419,978.08.
Based on the data entered into the questionnaire of the
model, usage of 2-litre PEG + ASC preparation would save
the unit at least £107,229 (~7.5% of total costs) per year.
This sum does not include extra costs associated with
Bowel Cancer Screening colonoscopies being repeated.
Repeat procedures associated with bowel cancer screening
need to be covered ‘out of pocket’. It should be noted that
the budget impact model uses the 2010/11 NHS reference
cost for an outpatient colonoscopy rather than the higher
screening colonoscopy fee, making the model conservative

© 2012 Informa UK Ltd  www.informahealthcare.com/jme

Table 6. Bowel cancer screening costs and revenues (UK).

Cost factor NaPic + MgCit PEG + ASC

Payment for the first screening £10,080.00 £10,080.00
series (£504)

Drug acquisition cost —£65.00 —£197.40

Cost of frail outpatients admitted —£136.20 —£90.80
as inpatients (no repeat proce-
dures assumed)

Cost of out-patient repeat proce- —£504.00 —£302.40
dures (£504)

Drug cost for outpatient repeat —£3.25 —£5.92
procedures

Total trust revenue from screening £9371.55 £9483.48

in relationship to revenue generated from bowel cancer
screening. Overall, total estimated revenue from colon
cancer screening would increase, when using the 2-litre
PEG + ASC as bowel preparation, in comparison, for
example, to NaPic + MgCit based on the units repeat rate.

The complete entries in the questionnaire of the model
are displayed in Table 1. Results of the model calculations
are shown in Table 5, and revenues from the Bowel Cancer
Screening Programme are listed in Table 6.
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Discussion

In a recent study, colonoscopy has been shown to be inver-
sely associated with colorectal cancer mortality®. Every
increase in colonoscopy rates by 1% is associated with a
reduction of death hazard by 3%. Therefore, the increased
use of colonoscopy is associated with a reduction in the
CRC mortality rate based on a population analysis®.
Furthermore, another study showed that the costs caused
by a detected lesion increases rapidly with progression of
the lesion. According to the results of Bini et al.'®, an
adenoma will cost ~$2000, whereas an adenocarcinoma
will cost ~$7600-7800. Therefore, early detection of
lesions is of high importance to keep overall healthcare
budgets as low as possible. Therefore, a cleansing prepara-
tion which enables 100% mucosal visualization to be
routinely achieved is of vital importance for cancer
prevention. The goal of any colorectal cancer screen-
ing programme is to allow the clinical detection
and removal of small polyps and flat adenomas as early
as possible to improve patient outcomes and long-term
treatment costs.

Previous studies comparing the effectiveness of several
colon cleansing products have shown comparable rates of
mild-to-moderate gastrointestinal adverse reactions such
as abdominal pain, nausea and vomiting. Complications
arising directly from the colonoscopy procedure are, in
general, very rare and are irrespective of the bowel cleans-
ing agent used' . PEG-based solutions are preferentially
recommended in at-risk patients due to their established
safety profiles’®. However, sodium phosphate can cause
electrolyte abnormalities, such as hypokalaemia and hypo-
phosphataemia and also other complications, including
renal impairment and pathological ulcerations on the
colon mucosa*"*2,

As the budget impact model has not included costs for
adverse events it remains a conservative tool in its assess-
ment of total budget impact.

A recent meta-analysis has summarized in detail rela-
tive bowel cleansing efficacies for published study results
using different agents®’. The meta-analysis provides the
conclusion that PEG-based regimens offer the optimum
choice for bowel preparation.

One of the key influencing factors in obtaining high
efficacy with bowel preparations is high patient acceptabil-
ity, which has been a commonly experienced problem with
the older, high volume (4 L) PEG-based products. The use
of the bowel cleansing agents remains a necessary, but
unpleasant experience for patients undergoing colonos-
copy and, as a result, investigators should ensure that
patients do not have to undergo the process more often
than necessary. Additionally, the presented Excel-based
budget impact model confirms that the colonoscopy pro-
cess itself is the major cost driver. Total costs can be
reduced if the cleansing agent used for bowel preparation

764 Budget-impact of different bowel cleansing agents for colonoscopy Gruss et al.

allows reliable cleansing (100% mucosal visualization),
negating unnecessary repeat procedures, which will also
allow an optimized use of resources within a colonoscopy
unit. Using the presented budget impact model, both hos-
pitals and payors are given a conservative tool to assess
when a change in bowel cleansing agent, for example, to
2-litre PEG + ASC, is economically reasonable based on
improved colon cleansing.

The validation and sensitivity analysis of the budget
impact model using five test data sets clearly shows that
the main cost driver in the process of colonoscopy is not
the drug acquisition costs, but the colonoscopy process
itself. Therefore, to minimize the budget impact of a colo-
noscopy service and maximize the use of available
resources the aim should be to reduce the number of
repeat or shortened intervals between colonoscopies by
using the most clinically effective bowel cleansing agent.
As mentioned above, 2-litre PEG + ASC has been shown
in comparative RCTs to be highly effective and well
accepted by patients'* %,

The data set derived from the UK-based colonoscopy
unit confirms the finding demonstrated by the sensitivity
analysis that the cost offset associated with less procedure
repetitions outweighs the expenditures for the cleansing
agent. In the given example, the savings amount to
~£107,000 (7.5% of the modelled costs). Whilst this
cannot be generalized across the UK, it demonstrates
that the utilization of 2-litre PEG + ASC can provide a
cost saving for colonoscopy services.

As a future step in the development of the model, it
could be applied to other European healthcare environ-
ments. This includes adaptation of fixed treatment costs
according to national standards, i.e., costs for bed-days,
medications, and procedures for inpatients and out-
patients. If applicable, national screening programmes or
other national specifics in cancer prevention would have
to be incorporated.

Conclusions

We have demonstrated that the primary cost driver asso-
ciated with colonoscopy is the procedure itself and not
the drug acquisition cost. In this example the use of a
PEG + ASC bowel preparation is shown to contribute to
a reduction in overall costs and more efficient resource
utilization. This is despite the initial up-front higher
drug acquisition cost. This is of importance, today, as
many decisions are driven by drug acquisition costs
alone without full consideration of the long- and
short-term clinical and economic outcomes. Budget
impact models are an effective tool in informing health-
care providers and payors as to the most cost-effective
use of resources.
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