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Sporadic inclusion body myositis (s-IBM) is the most

frequently acquired myopathy above the age of 50 years.

Although the pathogenesis of s-IBM is largely unknown,

an underlying myodegenerative process involving amyloid

b protein (Ab) accumulation has been proposed as a

pathophysiological mechanism [1]. Here, we examined

whether there are changes in the plasma levels of Ab42 and

Ab40 in patients with s-IBM, patients with other inflam-

matory myopathies, and age-matched controls.

All patients diagnosed with an inflammatory myopathy

before January 2006 were retrieved from the Dutch neu-

romuscular database (CRAMP = Computer Registry of

All Myopathies and Polyneuropathies) [4]. Of the 152

registered patients, 49 patients were excluded because they

could not be traced (n = 11), were deceased (n = 26) or

declined to participate (n = 12). We included 31 patients

with s-IBM, 49 with polymyositis (PM) and 23 with

dermatomyositis (DM). Thirty-four neurologically healthy

spouses were selected as age-matched controls. Diagnosis

of s-IBM, DM and PM was made according to established

international criteria [3, 5]. Patients were visited at home.

Functional status was scored using the modified Rankin-

scores, and the Barthel index. Furthermore, total body

weight, use of steroids or other immunosuppressive medi-

cation and statins (HMG-CoA reductase inhibitors) were

noted. Local ethical committee approval, and written

informed consent from all participants, was obtained.

Plasma samples were aliquoted and frozen at -80�C until

the time of analysis. Plasma concentrations of Ab42 were

measured by a commercial ELISA (Innotest b-amyloid(1–42)

High Sensitivity Test; Innogenetics, Gent, Belgium). Ab40

concentrations were measured by a commercially available

assay based on the xMAP technology (Biosource, Camarillo,

CA, USA) on a LiquiChip 100S analyzer (Qiagen, Venlo,

The Netherlands).

Comparisons of the plasma values between the groups

were made using one-way ANOVA with Tukey post hoc

test on logarithmically transformed data with covariate

analysis of the baseline characteristics. Correlations

between variables were calculated using Pearson’s corre-

lation coefficient. SPSS version 14.0 was used to analyze

the data.

Baseline characteristics and plasma Ab are shown in

Tables 1 and 2. The median plasma Ab42 levels were

significantly increased in the s-IBM group versus controls

and PM group. When we divided the s-IBM patients into

two groups, with concentrations either above or below the

median levels of Ab42, we neither found any differences in

demographic data nor in disease severity. Also, age or

Rankin-scores or Barthel index, medication use, time

interval from blood draw to spinning and freezing or other

baseline characteristics did not correlate with Ab42 or Ab40

levels in the individual groups.

This is the first study examining plasma levels of Ab42

in patients with s-IBM compared to patients with other

inflammatory myopathies and age-matched controls. Data
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of other studies hint to a degenerative contribution to the

cause of s-IBM, where it was shown that intracellular

amyloid deposits and Ab immunoreactivity were found in

affected muscle fibers of patients with s-IBM [1]. In

addition, recent transgenic mice studies have shown that

the deposition of Ab may be a primary pathogenic mech-

anism in s-IBM [2].

This cross-sectional cohort study was designed for the

sole purpose to test the hypothesis that the underlying

neurodegenerative process in s-IBM could be reflected in

altered Ab plasma levels. Because of this design, plasma

Ab levels could not be correlated to the results of the

muscle biopsies, because in many patients the diagnosis

was made several years before we collected the plasma.

Lack of matching in baseline characteristics (due to the

intrinsic clinical characteristics of the included disorders)

did not explain the differences in Ab levels. Surprisingly,

plasma Ab levels were also increased in DM. A possible

confounding factor could be that some of the DM

patients could have developed IBM at time of this study,

since there were older patients included in this group and

the diagnosis was made previously, i.e., we did not

perform new biopsies in patients that were diagnosed

previously. Furthermore, kidney function can influence

amyloid levels. Only one DM patient had a previous

kidney problem in his medical history. The Ab plasma

concentrations of this patient were within the range of his

group. However, specific laboratory data of kidney

functions at time of the study were not available. The

potential diagnostic value of plasma Ab testing seems

limited in our cross-sectional cohort because of the

considerable overlap in concentrations. Further prospec-

tive investigations are required, to fully elucidate this

and, in addition, to evaluate if plasma Ab concentrations

could be correlated to the severity or long-term outcome

of this enigmatic disease.

Acknowledgments M.M. Verbeek was supported by a research

grant from ZonMW Innovational Research (number 917.46.331,

‘‘Vidi Program’’).

Conflict of interest statement The authors report no conflict of

interest.

Open Access This article is distributed under the terms of the

Creative Commons Attribution Noncommercial License which per-

mits any noncommercial use, distribution, and reproduction in any

medium, provided the original author(s) and source are credited.

References

1. Askanas V, Engel WK (2008) Inclusion-body myositis: muscle-

fiber molecular pathology and possible pathogenic significance of

its similarity to Alzheimer’s and Parkinson’s disease brains. Acta

Neuropathol 116:583–595

2. Moussa CE, Fu Q, Kumar P, Shtifman A, Lopez JR, Allen PD,

LaFerla F, Weinberg D, Magrane J, Aprahamian T, Walsh K,

Rosen KM, Querfurth HW (2006) Transgenic expression of beta-

APP in fast-twitch skeletal muscle leads to calcium dyshomeosta-

sis and IBM-like pathology. FASEB J 20:2165–2167

Table 1 Patient characteristics

s-IBM (N = 31) PM (N = 49) DM (N = 23) Controls P value

Mean (95% confidence interval I)

Age 69 (65–73) 59 (55–63) 49 (43–55) 59 (53–64) \0.001a

Disease duration (years) 5.6 (3.8–7.3) 10.2 (8.0–12.3) 7.8 (5.1–10.6) NA 0.02a

Median (25–75%)

Rankin score 2 (2–4) 2 (1–3) 1.5 (0–2) NA 0.02b

Barthel index 16 (14–19) 20 (18–20) 20 (20–20) NA 0.002b

NA not applicable
a One-way ANOVA
b Kruskal–Wallis test for multiple comparisons

Table 2 Mean plasma concentration of Ab42 and Ab40

s-IBM (N = 31) PM (N = 47) DM (N = 24) Controls (N = 34) P value

Median (25–75%)

Ab42 pg/ml 37 (27–82) 28 (22–37) 36 (28–51) 28 (23–41) IBM versus PM: P = 0.01

IBM versus Controls: P = 0.01

Ab40 pg/ml 270 (230–312) 258 (212–308) 260 (231–305) 228 (200–250) NS

NS not significant

430 Acta Neuropathol (2009) 118:429–431

123



3. Tanimoto K, Nakano K, Kano S, Mori S, Ueki H, Nishitani H, Sato

T, Kiuchi T, Ohashi Y (1995) Classification criteria for poly-

myositis and dermatomyositis. J Rheumatol 22:668–674

4. van Engelen BG, Van Veenendaal H, van Doorn PA, Faber CG,

van der Hoeven JH, Janssen NG, Notermans NC, van SI, Visser

LH, Verschuuren JJ (2007) The Dutch neuromuscular data-

base CRAMP (Computer Registry of All Myopathies and

Polyneuropathies): development and preliminary data. Neuromu-

scul Disord 17:33–37

5. Verschuuren J, Badrising U, Van Engelen B, Van der Hoeven H,

Hoogendijk J, Wintzen A (1997) Inclusion body myositis. In:

Emery A (ed) Diagnostic criteria for neuromuscular disorders.

Royal Society of Medicine Press, London, pp 81–84

Acta Neuropathol (2009) 118:429–431 431

123


	Increased plasma amyloid-&bgr;42 protein in sporadic inclusion �body myositis
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


