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Abstract

Aims The aim of this study was to determine the diegxt indirect costs of Crohn’s
disease (CD) in paediatric and perianal patien@anterbury in one year.

Methods A retrospective cross-sectional analysis was pexd. Paediatric CD
patients and adult patients with perianal CD weruited over a three month period.
Interviews were conducted to obtain informationareiing demographic,
socioeconomic factors, and indirect costs. Hospltaical notes were reviewed to
determine direct health care utilisation and costs.

ResultsForty-nine patients (24 paediatric and 25 peri&id) were enrolled. In one
year the total costs per patient for paediatricv@e $14,375 with direct and indirect
costs comprising $12,583 and $1,792, respectivdlg.total costs per patient for
perianal CD were $20,366 with direct and indirextts comprising $18,261 and
$2,105, respectively. Extrapolating these datasschew Zealand, the total cost of
paediatric and perianal CD in one year is approtetga25.9 million and $36.7
million, respectively.

ConclusionsPaediatric and perianal CD are high-cost diseagbssignificant costs
borne by patients and their families. Expensivaiplageuticals comprise a
significant proportion of the costs: increased asde these drugs might decrease
hospital admissions and prevent work absenteeishioss of carer productivity.

Crohn’s disease (CD) is a chronic inflammatory blosveease characterised by
transmural segmental inflammation of the gastraiirtal tract. The incidence of CD
is increasing worldwideand the peak age of onset is between 15 and 353€®
remains incurable and a proportion of patients @nllure recurrent and prolonged
periods of illness requiring extensive medical andyical interventions during what
would otherwise be a highly productive time of likence CD presents an
increasingly significant health problem not onlytémms of morbidity, but also in cost
to the individual patient and society.

Previous studies have indicated that the majofith® total cost associated with this
disease relates to “extensive interventions reduigea small proportion of severely
affected individuals® Several clinical markers of disease severity Hzeen
documented including diagnosis at a young age lamgresence of perianal dise&se.
In addition to being independent markers of a nsengere disease course, paediatric
patients have a longer temporal exposure to CQeeleomplications and perianal
disease patients develop local perianal complinatiequiring frequent intervention
hence, both these patient groups are more likelyéosignificant health resources
and incur the largest costs as a result of theadese
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A number of international studies have considehedcbst of inflammatory bowel
disease overafl;*> however, to the authors’ knowledgkete are no data
documenting the average patient cost of IBD in N@aland or Australia and no
previous work specifically investigating the pag¢de@and perianal CD groups.

Evidence is accumulating that newer therapies, as@mti-tumour necrosis factor
alpha (anti-TNlk) antibodies, have significant efficacy in induciswgd maintaining
remission and have particular roles in complic&&q such as perianal Ct5’
However, these agents are expensive and predietingdh patients will benefit from
their early use remains a challerighe introduction of these modern biological
treatments has created a need for government &geiocconsider the economic
impact of therapeutic alternatives. To achieve, tifis cost of CD and its societal
burden requires further study.

This is a cross-sectional retrospective study, whimed to estimate the direct and
indirect costs of paediatric and perianal CD in gear in Canterbury using patient-
based data. The costs of CD are borne not onliidyatxpayer through government
funded healthcare but the patient and their farthigrefore the cost perspective is
approached from a societal point of view.

Methods

This study was performed in Christchurch Hospaakrtiary university hospital serving a population
of around 500,000. Ethical approval for the stuédgswbtained from the regional ethics committee. All
patients with CD according to previously documerdiagjnostic criteri& presenting to the institution
during the period November 2009 to February 201weéigible for entry into the study.

Paediatric patients were defined as those age@d® wr less. Perianal disease was defined as any
symptomatic perianal lesion included in the AmamiGastroenterological Association classificattdn.
Patients were recruited through Gastroenterologyor@ctal surgical and Paediatric outpatient céinic
and hospital admissions.

After giving written informed consent, patientstbeir parents were submitted to a structured ingerv

to obtain information regarding demographic andagennomic factors, work and school absenteeism,
alternative health resource use and other relatalfdr the preceding twelve month period.
Participants were also offered the opportunitydmmate other costs that were not mentioned in the
interview. Following the structured interview, haapclinical notes were reviewed to determine dire
health care utilization. This included hospitalatipnt and outpatient visits and prescription digg.

For the purposes of this analysis the costs wassifled as direct or indirect. Direct costs ineldd
hospital (Emergency Department visits, laboratestd, radiological investigations, endoscopy,
pharmaceuticals, inpatient care and operating theaists) and outpatient (General Practice visits,
specialist clinic visits, alternative health prafiemal visits, non-prescription medications,
pharmaceuticals, laboratory tests, District Nursg &ocial Work services) associated costs. Indirect
costs included; lost productivity, travel, cardtgors and additional phone or internet requirement

The costs of hospital resources were determinedigir the Costing Department of the Canterbury
District Health Board (CDHB) and the Ministry of Bléh. Hospital costs were calculated using DRG
codes assigned to the patient each time they dilie hospital. A different code is given for each
service required during each visit. Based on thentity used during the visit the cost is calculdtad
each service used in a given visit.

The cost department for the CDHB supplied the asthdgth all the codes and costs accrued by the
patients during the study period. For primary @t calculation, it was assumed that all patiemise
enrolled in a primary health organisation (PHO)e New Zealand Government provides subsidies to
lower the cost of general practitioner (GP) viitseligible people enrolled in a PHO. The cosG#H
services was estimated using the average costappmintment by age as obtained from Pegasus
Health PHO and the 2010 yearly capitation ratesigeal by the Government. The capitation rates
took into account whether or not the patient h&aiga user health card (HUHC).
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Pharmaceutical costs were calculated from thetodsie Pharmaceutical Management Agency in New
Zealand (PHARMAC) provided by their pharmaceutiehedule accessed 1 December 2009.
Additionally a 4% mark-up was added to pharmacaltiosts plus a $5.80 dispensing fee attributable
to pharmacists. The co-payments paid by the padiens transfer not a cost therefore these were not
included.

The human capital method as described by Drummbaf’avas employed in calculating indirect
costs. Patients were asked the number of dayshidmpff work as either unpaid or annual leave
related to CD. This was transferred into hoursaadfk and was multiplied by their gross hourly wage.
For those patients not in work their indirect caats discussed descriptively as monetary values wer
not able to be estimated. Government welfare paggreceived by patients not in work were not
included as they represent a transfer rather thaosia

It is conservatively estimated that there are axprately 9000 individuals with IBD in NZ, with
perianal and paediatric patients consisting of 886&6 each. This estimation was used to extrapolate
the data to obtain values for the cost to sociefyéw Zealand of perianal and paediatric CD in one
year.

Results

In total 49 patients were entered into the studyp@ediatric CD patients (mean age
12 years, range 4 to 15 years) and 25 adult patieith perianal CD (mean age 33
years, rangel7 to 73 years). The paediatric gronfated 16 males and 21 of the
patients were of New Zealand European ethnicity.

The perianal group contained 15 males; 21 decldexd Zealand European ethnicity.
All of the paediatric patients were attending sdle@ept for one who was at
kindergarten part-time. In the perianal samplepaents were in some form of
employment, three were in the education systeragttuere not participating in any
work or education activities and one was retiradbrie year, the average total cost
per patient for paediatric CD was $14,375 with cli@nd indirect costs comprising
$12,583and $1792, respectively (Figure 1).

Figure 1. Overall cost of perianal and paediatric © divided into outpatient,
hospital and indirect costs

Cost of Perianal and Paediatric Crohn's Disease
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The most significant direct costs were inpatiergtsgFigure 2) followed by
pharmaceutical costs (Figure 3 and 4). Foregongugttvity as a result of parental
absenteeism from work was the greatest indiredt(€ogure 5). The children had an
average of 21 days off school during the year.

Figure 2. Outpatient cost of perianal and paediatic CD showing the components

that made up the total cost
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Figure 3. Hospital cost of perianal and paediatricCD showing the components

that made up the total cost
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Figure 4. Cost of perianal and paediatric CD with omparison of hospital and
pharmaceutical cost

Total Pharmaceutical and Hospital Costs

Paediatric

m Hospital Costs

@ Total Pharmaceuticals

Perianal

$0 $2,000 $4,000 $6,000 $8,000 $10,000 $12,000
Mean cost per patient per year (NZD)

Figure 5. Indirect costs of perianal and paediatricCD showing the components
that made up the total cost
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The average total costs per patient for perianal@ie $20,366 with direct and
indirect costs comprising $18,261 and $2,105, sy (Figure 1). Eight of the 25
perianal CD patients (32%) received anti-TNF thgrdgring the study period, The
most significant costs were pharmaceuticals follbdg inpatient costs. This was
highlighted when the total pharmaceutical bill veasnpared to other hospital costs
(Figure 4).
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Anti TNFa medication made up 61% of the pharmaceutical dostserianal patients.
The greatest indirect cost was patient and immedéaahily absenteeism from work
(Figure 5).

Extrapolating these data across New Zealand, thedost of paediatric and perianal
CD in one year is estimated to be at least $258omiand $36.7 million,
respectively.

Discussion

These results demonstrate that both paediatripandnal Crohn’s disease are high-
cost disorders. No previous studies in New Zeatandternationally have
documented the costs created specifically by tepseific groups of patients.

Several studies that considered IBD overall fourad CD was associated with greater
cost than ulcerative colitfs**'*A number of studies have also looked specifically
the cost of CD overaft®**%**The heterogeneous nature of these studies in &fms
methodology, varying costs in different health csystems and the differential effects
of inflation since the period of the study make®di comparison with the present
data difficult.

Juan et ateported the annual cost per patient in a Spambkhbrtin 2003 was €6,808
with €2,104 from direct costs and €4,704 from iadircosts? Extrapolating data
reported in 2009 by Mesterton ettlaé average annual cost of CD in Swedish patients
was €9,408 (approximately 16,240 New Zealand dollars at aitrexchange rates).
Hence this group found comparable figures and mi¢ed that increased cost was
predicted by increased severity as measured biaimeey-Bradshaw index.

While the patients in the present study were mratiied for severity, perianal disease
itself is a predictor of severe disease and thig explain the slightly higher direct
costs reported here. This is supported by the pusviinding that the presence of
fistulae doubled the costs of carePatients recruited from tertiary referral centees,
in the present study, also tend to have more salisease and this too could have
contributed to the higher direct costs reportethis study. This fact and the small
sample size in the present study mean some cashimuld be exercised in
interpreting the results of this study when exttapeal to the perianal and paediatric
CD population across New Zealand.

In contrast to the present analysis, both the ptesvEuropean studies determined a
higher relative contribution from indirect compangith direct costs. This may reflect
the method of estimation of indirect costs. Asgitagients (or carers) in the present
study were asked to estimate the absenteeism low@révious year, an element of
recall bias may be present. In addition, no alloveafor lost productivity while at
work due to the disease (presenteeism) was matiesistudy.

In some cases parents of CD patients admittecetaghk of flexible work or leave
arrangements, for example working from home or dpainle work late to make up
time off. There were several cases where parents ady able to work part-time and
some not at all that were not included as lost gpetdity in this analysis as the lost
productivity was only partly attributable to CD.H@t reasons contributing to the
reduced productivity included having more than oniéd with a sickness and less
requirement to work due to their spouse having ad&xjincome.
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The patients were not asked if they were working-fiae as a result of their disease.
This potentially could have increase the valuehefrtlost productivity. There was an
economic recession for the majority of 2009 thatlddave contributed to the
reduced work hours; therefore it does not seemagpiaite to assume working part-
time was a result of their illness. Altogether,séactors likely underestimate the
indirect costs associated with CD in the curremdgt

These issues highlight the fact that there is sooméroversy in the literature in
regards to the best approach to use when estimatlirgct costs. The human capital-
cost method is recommended over other approachktjés?* and Johannesstirfor
cost studies from a societal perspective.

These authors propose it is the most consistehtegibnomic theory, therefore,
indirect costs were estimated using the humanaapiethod in this study, consistent
with the approach taken in other recent stutfié3Despite this, the lower proportion
of indirect costs found here could indicate thaltobst has been underestimated in
the present study hence these cost figures sheutditsidered as a minimum.

Studies of this nature do not capture other effettschronic disease on productivity
because the estimation of indirect costs is caledlhased on the patients current
gross wage rate. However, this does not take ctount the wage rate the patient
could have realised had they not been diagnosdd@ixt. Given that many patients
with CD are diagnosed before or during the secaoriticd decades of life, their
disease may have potential life-long impact on atanal achievement, career
prospects and earning potential consequent toptesileducation and work.

Paediatric CD patients in the present study haavanage of 21 days absent from
school in the previous year consistent with lewtlabsenteeism documented in two
previous case control studi€s** Of note while the cases in these two studies stowe
significantly greater absenteeism than controlsrehesed ability to present for exams
and some degree of discrimination from teacheesgttvas no difference in level of
educational achievement between cases and coridegpite this, forty seven percent
of respondents to a survey conducted in Germamnyhial CD had interfered with

their career prospect$ A separate study revealed 30% of CD patients aledeheir
diagnosis from their employef$Hence more subtle loss of productivity costs are
likely to exist which have not been measured is gtudy.

In addition to both the direct and indirect costecdssed above, this study has not
included intangible elements associated with threldmu of disease, or loss of
wellbeing, associated with CD. A more global assesg of the economic impact of
CD would include such costs. Recent economic thbasyallowed integration of
these concepts into cost calculations.

Using willingness to pay measures of mortality amatbidity associated with disease,
economists have developed estimates of the ValaeStétistical Life. This can be
used to attach a monetary value to the non-findgaarived Disability Adjusted

Life Year concept and thereby derive a financiat@ssociated with the burden of
diseasé® This was not attempted in the present study winer@im was to produce
estimates for future cost-benefit analysis thak wtilise the direct costs associated
with CD.
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The principal direct costs incurred were for inpaticare and pharmaceuticals. In the
adult group with perianal disease, the total phasutcal bill was greater than the
other hospital associated costs (Figure 4). Inrsdearly studies, hospital costs were
found to make up a higher proportion of the totatof care for IBD than
pharmaceutical costs:“®However, these three studies were performed fitre
widespread use of anti-TNFagents.

As the present study was performed in the eraabpic treatments, the
proportionally increased pharmaceutical costsi&edylto represent a genuine finding
and are consistent with the other most recentstasly from Swedeft Anti-TNFa
therapy is expensive but it may prove cost-effectivt leads to a reduction in
hospitalisation and the high costs associated thvith

This study was not designed to assess this. Howehegrand Ha$/ have previously
created a model for the cost-effectiveness of esiperdrug therapy in CD. Their
model demonstrated that if a new drug reduced atb&tis such as hospitalisation by
20% then, despite a doubling of the pharmaceubitlakhe overall cost of care would
reduce by 13%?

Surgery was another significant direct cost assediwith CD in the present study.
As patients undergoing surgery tend to more seyeaifécted, direct comparisons of
efficacy with medical treatments for similar clialstates are limited. However,
Silverstein et &lfound in a Markov analysis that despite highetsésr surgery, post
surgical remission was longer than for patientatee medically. These authors
concgjded that surgery may therefore be a moreefésttive option in selected
cases.

Laparoscopic surgery is now increasingly used éntteatment of IBD. Short term
advantages of laparoscopic surgery include imprgedchonary function, decreased
ileus, shorter hospital stay and improved cosnfésisthe longer term, there does not
appear to be any difference in recurrence ratepaced with open surgefy While
operative time and intraoperative expenses areased, total hospital costs are
reduced with the decreased length of $dyence, any future cost-benefit analysis
will need to allow for the impact of laparoscopicgery.

This study has confirmed that paediatric and pati@D patients consume significant
health resources. Prior to this, no studies in [Mealand have estimated the cost of
IBD and no international studies have estimatedrtigect costs of paediatric
Crohn’s disease. With the advent of increasingbtlgaand effective medical
therapies and evolving surgical treatment, thisaesh will provide valuable
information for future cost-effectiveness studies.
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