
ORAL PRESENTATION Open Access

Shunt surgery in iNPH patients is cost-effective – a
cost-utility analysis in the Western Sweden setting
Mats Tullberg1*, Jakob Petersen1, Josefine Persson2, Daniel Jaraj1, Kerstin Andrén1, Per Hellström1,
Carsten Wikkelsö1, Åsa Lundgren-Nilsson1

From Hydrocephalus 2015
Banff, Canada. 18-21 September 2015

Introduction
Idiopathic normal pressure hydrocephalus (iNPH) is a
treatable but underdiagnosed condition. The number of
diagnosed patients will probably increase in the future
which will increase costs and challenge allocation of
resources. Shunt surgery is successful in most patients
and we recently reported that 86% of operated patients
improved their health related quality of life (HRQOL),
almost to the same level as found in the normal popula-
tion. However, the cost-effectiveness of treatment for
iNPH has not been reported. The aim of this study was
to simulate the long-term effects and costs of shunt sur-
gery versus no treatment in iNPH in a Swedish setting.

Methods
The cost-utility analysis of shunt surgery was based on a
decision-analytic Markov model adapted to Swedish cir-
cumstances. The effectiveness measure was quality-
adjusted life years (QALYs) gained per patient. Costs
were derived from the European iNPH Multicenter Study
and data on costs of dementia disorders in Sweden
reported by the National Board of Health and Welfare.
Data from thirty-seven patients with iNPH (median age
70 years, range 50-89 years) evaluated before and six
months after surgery with the EQ-5D (EuroQol Group-5
Dimension health survey) was used to calculate quality
adjusted life years (QALYs). Figures of prevalence, nat-
ural course of iNPH and transition probabilities were
obtained from the literature. One-way sensitivity analysis
and probabilistic sensitivity analysis were carried out to
investigate the robustness of the model.

Results
The preliminary model showed that shunt surgery in iNPH
resulted in a gain of 3.03 life years and 3.12 QALYs along
with an incremental cost of approximately $48,021 or
£32,014. The incremental cost-effectiveness ratio (ICER)
was estimated to $15,550 or £10,000 per gained QALY.

Conclusions
From the preliminary result of the simulation model, it
can be concluded that shunt treatment in iNPH is cost-
effective. The estimated average ICER of £10,000 per
gained QALY is below the UK National Institute for
Health and Care Excellence (NICE) acceptance level of
£20,000 for cost-effective interventions.

Authors’ details
1Hydrocephalus Research Unit, The Sahlgrenska Academy, University of
Gothenburg, Sweden. 2Gothia Forum for Clinical Research, Sahlgrenska
University Hospital, Sweden.

Published: 18 September 2015

References
1. Ziegelitz D, Arvidsson J, Hellström P, Tullberg M, Wikkelsø C, Starck G: In

Patients With Idiopathic Normal Pressure Hydrocephalus Postoperative
Cerebral Perfusion Changes Measured by Dynamic Susceptibility
Contrast Magnetic Resonance Imaging Correlate With Clinical
Improvement. J Comput Assist Tomogr 2015 May 13, [Epub ahead of print].

2. Ziegelitz D, Starck G, Kristiansen D, Jakobsson M, Hultenmo M, Mikkelsen IK,
Hellström P, Tullberg M, Wikkelsø C: Cerebral perfusion measured by
dynamic susceptibility contrast MRI is reduced in patients with
idiopathic normal pressure hydrocephalus. J Magn Reson Imaging 2014,
39(6):1533-42, doi: 10.1002/jmri.24292. Epub 2013 Sep 4.

3. Malm J, Graff-Radford NR, Ishikawa M, Kristensen B, Leinonen V, Mori E,
Owler BK, Tullberg M, Williams MA, Relkin NR: Influence of comorbidities
in idiopathic normal pressure hydrocephalus - research and clinical care.
A report of the ISHCSF task force on comorbidities in INPH. Fluids Barriers
CNS 2013, 10(1):22, doi: 10.1186/2045-8118-10-22.

doi:10.1186/2045-8118-12-S1-O50
Cite this article as: Tullberg et al.: Shunt surgery in iNPH patients is cost-
effective – a cost-utility analysis in the Western Sweden setting. Fluids
and Barriers of the CNS 2015 12(Suppl 1):O50.

* Correspondence: mats.tullberg@neuro.gu.se
1Hydrocephalus Research Unit, The Sahlgrenska Academy, University of
Gothenburg, Sweden
Full list of author information is available at the end of the article

Tullberg et al. Fluids and Barriers of the CNS 2015, 12(Suppl 1):O50
http://www.fluidsbarrierscns.com/content/12/S1/O50

FLUIDS AND BARRIERS 
OF THE CNS

© 2015 Tullberg et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://
creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/
zero/1.0/) applies to the data made available in this article, unless otherwise stated.

http://www.ncbi.nlm.nih.gov/pubmed/24006249?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24006249?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24006249?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23758953?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23758953?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23758953?dopt=Abstract
mailto:mats.tullberg@neuro.gu.se
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/

	Introduction
	Methods
	Results
	Conclusions
	Authors’ details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


