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Note-1: Statements regarding a “key”, “central”, or “major” role for beta-amyloid in the pathogenesis of
inclusion body myositis. Paper numbering according to Supplementary References.
Statement
“Some investigators suggest that the abnormal accumulation of amyloid precursor protein and amyloid β are key
upstream pathogenic events in the vacuolar degeneration and atrophy of muscle fibres”
“We have proposed for several years that increased intracellular expression of AβPP and of its proteolytic
fragment Aβ plays a key upstream, toxic, role in s-IBM pathogenesis”
“increased intracellular expression and accumulation of amyloid-β precursor protein (AβPP) and Aβ, and possibly
Aβ oligomers, play a key upstream role in the s-IBM pathogenesis”
“We have proposed a key upstream or mid-stream role of increased intracellular amyloid-β precursor
protein/amyloid-β in the pathogenesis of both sporadic and hereditary inclusion- body myopathies”
“We have proposed a key upstream or midstream role of increased intracellular AβPP/Aβ in the pathogenesis of sIBM..”
“We have proposed a key upstream or mid-stream role for increased intracellular AβPP/amyloid-β in the
pathogenesis of both s-IBM and the h-IBMs”
“The authors have proposed that key upstream roles of the increased intracellular AβPP/amyloid-β include causing
abnormal signal transduction to modulate of other genes, inducing oxidative stress; and producing mitochondrial
and other abnormalities”
“We have proposed a key upstream role of increased intracellular AβPP/Aβ in the pathogenesis of IBM”
“the results indicate that βAPP overexpression plays a key role in some of the pathogenic aspects of sporadic
IBM”
“Overexpression of amyloid precursor protein (APP) and subsequent accumulation of cleaved fragments including
β-amyloid in vacuolated muscle fibers is considered a central mechanism in the pathogenesis of s-IBM”
“βAPP accumulation is considered to play a major role in the pathogenesis of IBM and AD and is thought to
precede other changes in both diseases”
“Several lines of evidence… strongly suggest that intra-muscle-fiber accumulation of AβPP and of its proteolytic
fragment Aβ plays a key upstream toxic role in s-IBM pathogenesis”
“Two hypotheses regarding the key pathogenic mechanisms involved in s-IBM are: (a) an amyloid-β-related
myodegenerative process and (b) an immune dysregulation”
“We have proposed a key role of increased intracellular Aβ in the pathogenesis of s-IBM”
“accumulation of Aβ, muscle aging and increased oxidative stress may have a key pathogenic role”
“AβPP/Aβ appears to play a key role in the IBM pathogenesis.”
“represent key effectors of cellular dysfunction and cell death in amyloid-associated degenerative disease, such as
sporadic inclusion-body myositis”
“These findings have led to the suggestion that APP has a central role in the pathology of inclusion-body
myositis”
“Increased Alzheimer precursor protein (β APP) expression contributes to aging and oxidative stress that play key
roles in the sporadic and hereditary forms of IBM and AD”
“accumulation of Aβ occurs outside the CNS and appears to play a central role in the pathogenesis of this
myopathy.”

Paper/Citations
1Æ4
3Æ4,16,21
11Æ16,18
15Æ21
16Æ18,20,21
18Æ21
20Æ21
21Æ26,28
23Æ93,94,96
69Æ4
97Æ80, 141
106Æ4, 21, 85,
95, 96, 97, 105,
108
108Æ4, 8
113Æ16
116Æ18
119
156
160Æ20
220Æ28, 96,
139, 142
187Æ74
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Note-2: Methods
Source Materials
On 10/26/2007, 673 papers were returned by a
PubMed query on “inclusion body myositis” limited
to the English language and published in 1991 or later
(the 1st report of amyloid in IBM was published in
December 1991). To identify papers highly relevant to
amyloid in human skeletal muscle or inflammatory
myopathies, a second query on “amyloid AND
((muscle[ti]
OR
polymyositis[ti]
OR
dermatomyositis[ti]
OR
inflammatory
myopathy[ti])NOT smooth muscle[ti])” (the terms
muscle,
polymyositis,
dermatomyositis,
or
inflammatory myopathy within the title, but excluding
papers referring to smooth muscle) and limited to
English yielded 93 additional papers. Together, these
2 queries identified 766 distinctly indexed papers
(Supplementary Table 1). All papers were read or
searched electronically when available and those not
containing the word “amyloid” within their text or
those referring to immunoglobulin light-chain
amyloid or the pancreatic hormone amylin were
removed from analysis, leaving 293 papers containing
text referring to the presence of non-immunoglobulin
derived amyloid in inclusion body myositis muscle or
in muscle in other diseases. Nine additional
papersS46,62,65,140,147,157,159,273,302 (See Supplementary
References for all references listed as “S#”) not
identified through these queries but containing such
text were identified through citations from these 293
papers, resulting in a total of 302 papers.
Claim-Specific Citation Tracking
The beta-amyloid precursor protein (βAPP) gene
encodes mRNA, translated into the βAPP protein,
which may be subsequently cleaved to produce the
protein Aβ. A complete collection was manually
compiled of all citations pertaining to statements that
βAPP or Aβ protein, or βAPP mRNA or amyloid
were abnormally present in inclusion body myositis
muscle. This collection, derived from 302 papers,
includes statements that pertained only to “amyloid”
but not specifically beta-amyloid. Amyloid is a nonspecific term referring to protein believed to be folded
into beta-pleated sheets. After removal of papers with

discussion limited to amyloid alone (N=60), 242
papers remained containing statements regarding the
abnormal presence of βAPP or Aβ protein, or βAPP
mRNA in inclusion body myositis muscle tissue.
Confusion between “amyloid” and the specific protein
beta-amyloid is frequent in this literature so that paper
categorization and numbering (Supplementary Tables
1-4 and References) were performed on the entire set
of 302 papers; however analysis was limited to the
242 papers and their citations regarding the specific
protein.
Statements regarding “Alzheimer disease-related
proteins” were included if they cited a paper that
discussed βAPP or Aβ. Each citation was classified as
“supportive”, “neutral” or “critical” of the underlying
claim according to the statement that it was used to
support. Statements that these molecules “have been
reported…” were classified as neutral; statements that
βAPP or Aβ presence “has been found” or “shown”
were classified as supportive as they declare that
βAPP or Aβ is present. Statements classified as
supportive either made the claim explicitly (e.g., “The
accumulation of Aβ within skeletal muscle fibers is
one of the hallmark pathological features of IBM”S83)
or implicitly. Statements that the βAPP or Aβ seen in
animal or cell culture experiments reflected findings
“similar” to what is present in human IBM muscle
(e.g.,
“experimentally
induced
intracellular
overexpression of AβPP in cultured human muscle
fibers leads to aspects of the IBM phenotype in them,
congophilic
including
AβPP/Aβ-containing
S117
inclusions” ) implicitly claim that βAPP or Aβ is
present abnormally in IBM muscle. Statements that
such molecules were present in animal or cell culture
tissues, without implicitly or explicitly stating their
presence in human tissue, were not included, as the
claim tracked specifically addresses their presence in
human tissue. Similarly, statements that βAPP or Aβ
are “key” or “central” to IBM implicitly claim that
these molecules are abnormally present in human
IBM muscle, as they couldn’t be key or central to the
disease if they were not abnormally present.
Statements that did not find βAPP mRNA or protein,
or Aβ protein in IBM patient muscle, or found trace
amounts of these, or found them non-specific to IBM,
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present in muscle in multiple other diseases, were
classified as critical.
Papers with multiple citations to another paper were
counted as having only one citation to that paper.
Some statements made multiple claims in addition to a
claim regarding amyloid within one single sentence
and listed multiple citations at the end of the sentence,
resulting in uncertainty as to which claim was
supported by which citation. If one of these cited
papers contained a claim regarding βAPP or Aβ, the
citation was included. Some statements were
supported by citations to papers that did not contain
any text directly related to the referenced statement;
such citations were classified as “Incorrect”. For
example, paperS255 stated that “Aβ deposits also occur
in inclusion body myositis [Mendell et al., 1991]”S104,
though paperS104 showed Congo-red staining material
but not Aβ in IBM muscle.
Validation of Statement Identification
To assess the degree of subjectivity involved in
extracting text and classifying statements, one other
investigator
(AA;
see
acknowledgement)
independently reviewed 17% of the 302 papers (52
papers including the 12 Primary Data papers and 40
other randomly selected ones). There was 100%
concordance for the extraction of text and
classification of statements as “supportive”, “neutral”,
or “critical”. There was discordance on whether 3
papers referred only to “amyloid” or to “betaamyloid”. All extracted text for the 302 papers was
then rechecked and the number of papers containing
only statements to “amyloid” was mutually agreed
upon.
Paper Classification
Each paper was classified as Primary Data (containing
experimental data addressing the presence of these
molecules in IBM muscle), Myositis Review (review
papers with “myositis” or the equivalent in their title),
Model (reporting only cell culture or animal model
experiments), or Other (all other papers). A
subcategory of “Other” papers were those that focused
experiments on other molecules but performed dual
immunohistochemical or western blot studies and

reported that βAPP or Aβ “colocalizes” with these
other molecules; these are classified as “Other Data”.
Details of these papers are further described in
Supplementary Note-6. Each citation was classified as
“supportive”, “neutral” or “critical” according to how
its underlying statement supports the claim. A
network was then constructed representing papers as
nodes and citations as links from one node to another.
Papers were tracked for identification according to
their unique PubMed identifier (PMID).
The 302 papers regarding βAPP, Aβ, or amyloid in
inclusion body myositis muscle (Supplementary Table
2), consisted of 68 Myositis Reviews (42 reviews
containing “inclusion body myositis” in the title,S1-42
and 26 reviews containing “inflammatory myopathy”
or the equivalent in the titleS43-68), 12 Primary Data
papers presenting data on the presence of βAPP or Aβ
in human muscle,S69-80 17 Model papers presenting
data from animal or culture models based on the
reported relevance of Aβ to IBM,S81-97 7 papers
reporting primary data on β-pleated sheet amyloid in
IBM muscle,S98-104 and 198 other papers.S105-302
Data Analysis
Papers and citations were represented in directed
graphs as vertices and edges, which were represented
as adjacency matrices A (sparse matrices with element
ai,j = 1 if paperi cited paperj, or ai,j = 0 otherwise). The
use of adjacency matrices to represent a directed
graph greatly facilitates certain computations. One
valuable measure within a network is the number of
citation-paths from one paper to another, where a
citation-path is a chain of citations leading from paper
A to B to C etc…To calculate the number of citationpaths from one paper to another of any given length k,
the adjacency matrix may be used as follows: the
number of such paths from paperi to paperj of length k
is the i,jth element of the kth power of the adjacency
matrix A. The effect on the graph of removal of
various combinations of papers was computed directly
and after random removal of papers through 1000
randomizations for each simulation. Use of the
maximum likelihood estimate method for computing
the power-law fit of the degree distributions and
testing the fit with compatibility for a power-law
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through a p-value calculation was done according to
Clauset A, Shalizi CR, Newman MEJ. Power-law
distributions
in
empirical
data.
http://arxiv.org/abs/0706.1062v1.
Understanding the relationship of papers to each other
from a network viewpoint is facilitated by the use of
centrality measures. A centrality measure on the
papers (vertices), the citation-path index, was defined
as the number of paths, chains of citations regarding
the claim as described above, containing a given paper
(vertex). As this is an acyclic graph, such a measure is
finite. This measure is most similar to the standard
betweenness centrality measure except that it does not
discount the measure of papers that originate or
terminate citation-paths, and does not confine citationpaths to geodesics (shortest paths), similar to other
variants of betweenness centrality as used in Newman
MEJ. A measure of betweenness centrality based on
random walks. Social Networks 2005;27:39-54.
Available
at:
http://arxiv.org/PS_cache/condmat/pdf/0309/0309045v1.pdf.
Authoritative and hub papers with respect to the claim
were identified according to the method of Kleinberg
described in Kleinberg JM. Authoritative sources in a

hyperlinked environment. Proceedings of the ACMSIAM Symposium on Discrete Algorithms, 1998,
p.668-677
and
available
at:
http://www.cs.cornell.edu/home/kleinber/auth.pdf.
This method ranks paper authority as the principal
eigenvector of ATA and hub status as the principal
eigenvector of AAT, where A is the adjacency matrix,
and the superscript T indicates the transpose of the
matrix.
Computation of adjacency matrices and citation-path
indices were performed with custom software in
MATLAB and computation of node and edge
betweenness centrality was performed in MATLAB
with
the
MatlabBGL
package
(http://www.stanford.edu/~dgleich/programs/matlab_
bgl/) written by David Gleich. Visualization of
networks and implementation of authority and hub
rankings was performed using the software package
Pajek (V. Batagelj, A. Mrvar: Pajek – Program for
Large
Network
Analysis.
Home
page:
http://vlado.fmf.uni-lj.si/pub/networks/pajek/.) Use of
the maximum likelihood estimate method was
implemented in MATLAB with code available from
http://www.santafe.edu/~aaronc/powerlaws/.
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Note-3: Network Properties
Though 242 papers contain statements regarding the
claim, only 12 present primary data addressing its
validity. The growth of this network over a 15 year
period is shown (Figure Note-3-1). The propagation of
a small set of primary data through the literature to

many papers over time resulted in a disassortative
network (Newman MEJ Assortativity mixing in
networks. Phys Rev Lett 2002;89:208701) with
assortativity coefficient r = −0.25. Papers with few
connections tend to be attached to those with many
connections.

Figure Note-3-1. Historical growth of the network, with authorities marked, and the network assortativity over time. Appearance
of the network is shown at the end of each year indicated. Assortativity not plotted for 1992 and 1993 because of the small size of
the networks at those times.

The distribution of node-degrees approximates a power law P(k)
~k-2.4 (Figure Note-3-2) with p-value=0.29 which is compatible
with a power-law distribution according to the maximumlikelihood estimate method implemented in MATLAB (from
http://www.santafe.edu/~aaronc/powerlaws/).
Figure Note-3-2. Power law distribution. Plotted here is the proportion of
papers (on the Y-axis) as a function of in-degree, the number of citations
each receives (on the X-axis). All papers receive at least 1 citation
(Pr(x)=100=1), most receive 2 citations, about 1/10 receive 10 citations,
and about 1/300 receive 65 or more citations.
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Note-4: Duplicate publication
PaperS79 and paperS80 were published within 5 months
of each other by the same research group, do not
reference each other, and likely report on an
overlapping or nearly identical set of patients; the first
describes 9 IBM and the second 10 IBM patients with
both groups having the same median age; both
described 14 controls with the same diagnostic
categories (7 with polymyositis, 1 with Duchenne
muscular dystrophy, 4 with amyotrophic lateral
sclerosis, and 2 normal) and with the same median

ages. The practice of publishing essentially the same
data without acknowledging its publication elsewhere
is currently viewed by the International Committee of
Medical Journal Editors (ICMJE) as potentially
resulting “in inadvertent double counting or
inappropriate weighting of the results of a single
study, which distorts the available evidence” (this
issue has been discussed by Dickersin in
page 14;
http://dida.library.ucsf.edu/pdf/oxx18r10
see http://www.icmje.org/ for current ICMJE policy.)
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Note-5: Specificity of antibodies used in
immunohistochemical studies to claim the presence
of beta-amyloid (Aβ)
A major technical problem with all published studies
purporting to show the presumed injurious cleaved
product of βAPP, Aβ, in muscle fibers is that many
antibodies used as immunohistochemical reagents and
claimed to detect Aβ are predicted to and some have
been shown to react also to βAPP (Table-Note-5). No
ELISA study or western blot studies from whole
muscle
IBM
homogenates
confirming
immunoreactivity of an antibody to the ~4 kDa Aβ
protein have ever been published, a remarkable fact
whose implication is that not a single molecule of Aβ
has yet been shown to be present in IBM muscle, let
alone that it is disease specific and disease causative.
Such western blots have been done, because the
higher molecular weight portions of such blots from

combined
immunoprecipitation/immunoblotting
experiments
have
been
shown
several
times.S106,108,109,119 The reason for not showing the
lower molecular mass regions may be that no Aβ was
seen. One of these papersS108 did show an 8-16 kDa
region
of
a
combined
alpha-B-crystallin
immunoprecipitation
followed
by
anti-Aβ
immunoblot for 1 patient, showing bands interpreted
as Aβ dimers and tetramers.
The most commonly used antibody to claim the
presence of Aβ in immunohistochemical studies is the
6E10 antibody, shown to react to βAPP in western
blots. This antibody was known to react to βAPP at
least by 2003 by the laboratory that has made the most
claims interpreting it as indicating the presence of
Aβ.S119

Table Note-5. Antibodies against βAPP and Aβ used in all publications reviewed in this study. Bolded studies claim the antibody
indicates the presence of Aβ in immunohistochemical studies of IBM myofibers.
Antibody
Studies (Supplementary
Antibody
Published data showing reactivity to βAPP in a
References)
targeted site
western blot
R1280
S70,71,74,75,80,141,142,143 Aβ1-40
[Nature 359:1992;322-325 Fig 1]
6E10
S69,106,109,110,111,113,
[JBiolChem 26:1998;16576-16582 Fig 2a]
Aβ1-17
115,117,119,120,122,129,131
[Acta Neuropath. 2007;114:517-526 Fig 7b]
G-OP-1
S74,79,138,141-143
Aβ8-17
Boehringer poly
S75, S77
Aβ1-40
A4 (No reference)
S76
Aβ2-43
R1282
S71,89
Aβ1-40
C
S71
Native Aβ
Antiserum Y
S71
[Nature 359:1992;322-325 Fig 1]
Aβ1-38
R1736
S71
βAPP595-611
LN27
S71
βAPP1-200
B207
S71
βAPP
Am-3
S71
AD plaque
10D5
S71
Aβ1-38
22C11
S71, S73, S75, S76
βAPP60-100
R37
S75
βAPP681-695
SP18
S75
βAPP45-62
S73
Boehringer Aβ 381-431
Aβ
S73
Dako Aβ M872
Aβ
E1
S73
βAPP313-324
C8
S70,S74
APP676-695
SP18
S70,S74
APP45-62
R37
S74
APP681-695
T97
S74
APP18-38
AP770/Up189
S76
βAPP
Covalab
S160
βAPP66-81
Biosource
S116
Unknown*
Zymed
S125-126
Unknown*
S72 has results of βAPP immunoreactivity but no methods indicating or describing the performance of βAPP immunostaining
*The identities of these antibodies could not be determined from the methods description
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Note-6: Data papers.
Data examining the presence of βAPP transcript,
βAPP protein, or Aβ in human muscle (in any
disease) is reported in 38 papers in this network. Some
of this data is trivially presented (a single
unconvincing image in a review paperS187, with no
experiments described) while other data is presented
with a focus addressing the question of whether and
how much of these molecules are present in
inflammatory myopathy muscle samples. Because of
the very different nature of some of these data papers,
they were subdivided into 2 categories: Primary Data
(papers directly addressing the presence of these

molecules in myositis) and Other Data (other papers
that are focused on other related topics but contain
some data).
Twelve papers fall into the Primary Data category
(Table Note-6-1). Ten papers reported data on the
presence
of
βAPP
or
Aβ
protein
in
S69,70,71,73,74,75,76,77,79,80
myofibers,
4 reported data on the
presence of βAPP mRNA in myofibers,S70,72,73,75 and
2 reported on the presence of βAPP and Aβ in
inflammatory cells in muscle.S70,78

Table Note-6-1: A table summarizing the findings in 12 Primary Data papers. Papers achieving authority status shown in gray. All
studies involve histochemical (immunohistochemistry or immunoelectron microscopy) methods only; no western blots, ELISA, or
PCR studies were performed
Paper Year/First Author
# of
# IBM # of patients # of affected
Specificity of finding to IBM
Citations patient
with
myofibers
samples abnormality
per patient
βAPP transcript
1993/SarkoziS75
54
8
Not reported Not reporteda Not specific, present in regenerating fibers in
PM, DMD, “other myopathies”
1994/SarkoziS72
4
8
Not reported
Not reported
Not specific, present in all biopsies that
contained “regenerating” fibersc
1995/AskanasS70
3
10
Not reported Not reporteda Not specific, present in all biopsies that
contained “regenerating” fibers
1994/NalbantogluS73
0
17
0
0
N/A
βAPP or Aβ protein
1992/AskanasS80
58
10
Not reported Not reportedb No controls had “βAP-IR inclusions that were
characteristic of IBM”
1992/AskanasS79
24
10
Not reported
Not reported
No controls “had β-AP-positive inclusions
characteristic of IBM”
1993/SarkoziS75
54
8
Not reported Not reporteda Not specific, present in regenerating fibers in
PM, DMD, “other myopathies”
1993/AskanasS74
66
14
Not reported
Not reported
No controls had “βPP inclusions that were
characteristic of IBM”
1993/VillanovaS76
13
12
12
Not reported
2 of 2 OPMD specimens showed βAPP and Aβ
protein present; no other controls studied
1995/AskanasS70
3
10
Not reported Not reporteda Not specific, present in all biopsies that
contained “regenerating” fibers
2007/LunemannS69
N/Ad
9
9
4.6%
No inflammatory myopathy controls
1993/LeclercS77
3e
5
2
“a few”
Not present in 10 diseased controls
1994/NalbantogluS73
0
14
5
N/A
≤5
1995/SherriffS71
1
16
0
0
N/A
a
Only quantitative statement: abnormalities found in “approximately 85% of … vacuolated muscle fibers”; but the number of “vacuolated
muscle fibers” was not reported. This group has IBM specimens with very few vacuolated fibers (“Even if a given fresh-frozen biopsy
section contains only two or three vacuolated muscle fibers,…” Acta Neuropathol 1992;84:335-336)
b
Only quantitative statement “In these positive patients, βAP-IR inclusions were present in almost 100% of their vacuolated fibers.”; but
the number of “vacuolated fibers” was not reported.
c
Quantitative statement “in all muscle biopsies that contained regenerating myofibers, increased βAPP mRNA was present in
approximately 85% of muscle fibers that expressed strong desmin immunoreactivity”; “all” includes all control diseases, not just IBM.
d
Number of citations to S69 is not applicable because of recent publication. eThese 3 citations are “citation diversion”
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Papers reporting on βAPP mRNA abundance in IBM
myofibers. The overproduction by myofibers of βAPP
mRNA lies central to the Aβ proposed theory of IBM
pathogenesis (Figure below, reproduced from paperS4
Neurology with permission).

Four primary data papers present data regarding the
presence and abundance of βAPP mRNA transcripts
in IBM myofibers.S70,72,73,75 One frequently cited
paperS75 reported in studies of 8 patients with IBM
that
“approximately
85%
of
the
immunocytochemically βAPP-positive vacuolated
muscle fibers contained increased βAPP mRNA”,
without providing data as to how many βAPP-positive
vacuolated muscle fibers were present and in how
many patients, thereby providing no data on the actual
frequency of βAPP mRNA containing myofibers.
This paper also reported that in studies in progress,
βAPP mRNA was also present in “small regenerating
myofibers” in patients with other myopathies
including polymyositis, dermatomyositis, and
Duchenne muscular dystrophy.
Three infrequently cited papersS70,72,73 also provide
data on βAPP mRNA in myofibers. PaperS72 was
published by the same research group publishing the
frequently cited paper75 and extended these studies to
29 patients in 6 different disease categories; increased
βAPP transcripts were present not just in IBM
myofibers but also in “regenerating” myofibers in all
diseases studied, in intensity and patterns that did not
differ in relation to diagnosis. PaperS70 also reported
that βAPP mRNA was present in “regenerating”

myofibers in studies of 43 patients from 7 disease
categories. Paper73 found that “in contrast to the
findings of Sarkozi et al,S75 we were unable to show an
increase in mRNA for BPP in IBM fibers by using
antisense RNA probes”. This paper noted that control
probes bound non-specifically to nucleic acid binding
proteins that were present in the sarcoplasm of IBM
myofibers, making the in situ hybridization technique
used in other papersS70,72,75 unreliable.
Papers reporting on βAPP or Aβ protein in myofibers.
Primary Data: Four frequently cited papersS74,76,79,80
reported that either βAPP protein or Aβ protein were
present in IBM myofibers, without reporting the
abundance. PaperS74 (14 patients with IBM) reported
that “vacuolated muscle fibers of sporadic and
hereditary IBM contained very strong immunoreactive
inclusions of all βPP sequences…”. PaperS79 (9
patients with IBM) stated that “vacuolated muscle
fibers contained strong accumulation of β-amyloid
protein…”. PaperS80 stated “In these positive patients,
βAP-IR inclusions were present in almost 100% of
their vacuolated fibers”. PaperS76 (12 patients with
IBM) reported that “immunoreactivity with antibodies
to ubiquitin, APP, β-amyloid peptide, and cathepsin
was a consistent finding in the rimmed vacuoles of
IBM”. This paper also found βAPP and Aβ in all
control patients studied, 2 with OPMD; no normal
controls were studied. These 4 papers, 3 from the
same research group, 2 of which likely report on the
same patient samples, provide no data as to the
amount of βAPP or Aβ actually seen. The only
quantitative statement present (that Aβ was present in
“almost 100% of their vacuolated fibers”) did not give
any indication of how much Aβ was actually present,
as the number of vacuolated fibers was not reported.
Patients with a single vacuolated myofiber out of
several thousand in a typical microscopic section
containing Aβ immunoreactivity would qualify as
having Aβ present in “100% of their vacuolated
fibers”. This research group indeed has IBM biopsy
samples with very few vacuolated fibers, as they
addressed technical issues this presents in another
paper (“Even if a given fresh-frozen biopsy section
contains only two or three vacuolated muscle
fibers,…” Acta Neuropathol 1992;84:335-336). The
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number of vacuolated myofibers in IBM muscle has
been reported by other authors in series of patients to
average as little as 0.94% of fibers.S203
Four other papers, from 4 different research groups,
report no or trace amounts of βAPP or Aβ protein in
IBM myofibersS71,73,77 or its lack of specificity for
IBMS70. PaperS77 reported no immunohistochemically
detectable Aβ protein in 3 of 5 IBM patient samples
and Aβ protein in only “a few fibres” in the other 2
patient samples (“Labeling with anti-β-amyloidprotein antibody was seen in a few fibres in IBM” and
“In the present study, few accumulations of β-amyloid
protein were observed, in only two of the five cases
with sporadic IBM”). All of these patients had rimmed
vacuoles, ranging from 1.4% to 5% of their
myofibers. The only citations to this paper, from the
research group that published papersS74,79,80, actually
state that this paper has confirmed the presence of
βAPP and Aβ in IBM myofibers (“Aβ and C- and Nterminal epitopes of βAPP are also abnormally
accumulated in vacuolated muscle fibers of s-IBM
patients”
from
paperS28;
“accumulation
of
ubiquitin,S77 beta APP,S76,77,abstract and prion
proteinabstract in s-IBM fibers has been confirmed by
“the
other investigators” from paperS37; and
S77,other
S76,77
accumulation of ubiquitin
and βAPP
in sIBM fibers has been confirmed by others” from
paperS38). The citing of paperS77 by papersS28,37,38 can
be called “citation diversion”, a method in which
content is cited but its meaning altered. These 3
invalid supportive citations (28Æ77, 37Æ77, and
38Æ77) have been amplified over time into 7,848
supportive citation-paths that include paperS77.
PaperS71 found no specific staining of any muscle
fibers in any of 16 IBM patient samples with any of 9
different anti-βAPP and -Aβ antibodies, including the
R1280 antibody used in one of the frequently cited
studies (paperS80). It stated: ““The discrepancies in Aβ
immunostaining are difficult to explain, particularly
as one of the antisera used in this study (R1280) were
also used in previous reports” Staining present in
both IBM and disease controls was not eliminated by
preabsorption with Aβ synthetic peptide, indicating
non-specific reactivity of immunoreagents. This

important control procedure has never been performed
in any other study using putative anti-Aβ antibodies.
PaperS73 found no βAPP or Aβ in 9 of 14 IBM
patients and 1-5 myofibers with βAPP or Aβ in each
of the other 5 IBM patient samples. It stated: “We
found considerably less β-amyloid than has been
reported by others”; actually, the other papers cited
didn’t state how much β-amyloid they had found but
apparently conveyed an impression that lots of it was
found.
Across these 3 studies,S71,73,77 28 of 35 patients with
IBM had no βAPP or Aβ detected and the remaining 7
patients had “a few” or “1-5” myofibers affected.
PaperS70 (3 citations) by the same research group
publishing 3 of the frequently cited papers reported
that βAPP protein was present in “regenerating
muscle fibers in various diseases”; the diseases
studied included Duchenne muscular dystrophy,
amyotrophic lateral sclerosis, polymyositis, and
dermatomyositis.
Although textbook chapters were not systematically
searched in this study, in the course of reading
references from journal articles a book chapter was
found in which a 4th independent laboratory also
reported being unable to see beta-amyloid in IBM
muscle samples: “Aβ immunoreactivity was observed
only in muscle from one IBM patient and one OPMD
patient…The discrepancies between the levels of Aβ
expression are difficult to explain” [Figarella-Branger
D, et al. Inclusion-Body Myositis: Pathological
Changes. In: Askanas V, Serratrice G, Engel WK, eds.
Inclusion-Body Myositis and Myopathies. Cambridge,
UK: Cambridge University Press, 1998:137-155].
Primary data paperS69, not included in the frequency
analysis because of confounding from recent
publication (recently published papers will have few
citations to them), reported “Aβ” in 4.6% of
myofibers in IBM muscle. This study used the
antibody 6E10 for Aβ detection, which is
immunoreactive against both βAPP and Aβ (Table
Note-3) and in different places in the paper, the
authors interpret its immunoreactivity as indicative of

How Citation Distortions Create Unfounded Authority
Supplementary Material Page 12
either “βAPP/Aβ” or “Aβ”. The possibility that “Aβ”
immunoreactivity in IBM myofibers might be a
consequence of its presence in invading inflammatory
cellsS70 (see below) was not discussed, nor βAPP’s
previously published presence (in “regenerating
fibers”) in muscle fibers in all control diseases.S70,72
Indeed, at least 19% of the myofibers reported as
containing “Aβ” were invaded by inflammatory cells.
This study also did not include any control
inflammatory
myopathy
samples,
previously
S70,72,75
reported
to contain βAPP immunoreactive
myofibers.
Other Data: In addition to the 12 Primary Data papers,
26 other papers, 18 from the same laboratory, contain
other data regarding these molecules and human
muscle.
Eighteen papers by the same research group are
focused on the presence of other molecules in IBM
muscle and present little data on Aβ in human muscle
biopsy specimens stating that Aβ “colocalizes” with
other
molecules
by
immunohistochemistry
(NOGO;S106 parkin, α-synuclein, UbcH7,19S
proteasome;S109 Herp, β2 proteasome, BiP/Grp78;S110
neprilysn;S111 myostatin;S113 ubiquitin, mutant
ubiquitin, phosphorylated tau;S115 IGF-1 protein and
calnexin,
calreticulin,
GRP94,
mRNA;S116
S117
S119
BiP/GRP78, Erp72;
cystatin C;
cholesterol,
ApoE, lipoprotein receptors LDLR and VLDLR;S120
BACE1,BACE2;S122 α-synuclein;S129 redox factor1;S131 ApoE, ubiquitin;S138 tau, ubiquitin;S141 prion
protein, ubiquitin;S142 α1-antichymotrypsinS143) or its
colocalization
detected
by
combined
S106,108,109,119
immunoprecipitation and immunoblotting.
Attempts to secondarily interpret βAPP or Aβ affected
myofiber percentages from these papers leads to
logical inconsistencies. For example, paperS110 reports
that 25% of “non-vacuolated” fibers have Herp
immunoreactive inclusions and that Herp “colocalized with Aβ” but paperS80 by the same research
group had previously found that only “rarely” were
there “non-vacuolated” fibers with Aβ.

Presence of βAPP and Aβ in invading inflammatory
cells in IBM. PaperS70 reported that βAPP mRNA and
βAPP and Aβ protein were abundant in invading
macrophages present in IBM and other diseases (“Our
report is the first to describe the accumulation of PrP
and three epitopes of βAPP, including Aβ, in human
muscle macrophages”). PaperS78 (1 citation) reported
on βAPP presence in invading T cells in polymyositis
(PM) muscle. These findings are in agreement with a
larger literature reporting the presence of βAPP in and
its secretion by immune system cells.S304-307 It is likely
that this case series did not distinguish IBM from PM,
as made clear in a subsequent paper by these authors
summarizing the findings in patients with
“PM/IBM”.S303 Nevertheless, the lack of citation to
paperS78 could reflect the lack of a diagnosis of IBM
applied to these samples; this paper does not mention
the term IBM and may not have been more frequently
cited for that reason.
One Model paperS89 studying a cell culture model
reported only in the Methods section on 4 IBM
samples with “extensive” Aβ present; the published
images shown likely have massive invasion of some
of these fibers by inflammatory cells, previously
shown to contain AβS70 (Figure 1A, rows A-C in that
paper). The possibility that Aβ immunoreactivity is
present as a consequence of this invasion, as
previously reported in paperS70 or reflects the
population of myofibers called “regenerating” in other
papersS70,72,75 is not discussed.
Other papers report that βAPP mRNA abundance was
no different in IBM than in other inflammatory
myopathies, by microarray studies;S121 βAPP protein
was substantially increased in western blots of human
ALS muscle;S160 βAPP protein was present in 10 IBM
patients, without describing methods or the nature of
this presence (i.e., in the small “regenerating” fibers
previously
reported
non-specifically);S154
Aβ
immunoreactivity was present in myofibers in a group
of patients with various undiagnosed pediatric
neuromuscular disorders;S161 Aβ is present in
denervated myofibers in patients with post-polio
syndrome;S136 βAPPS126 or AβS125 immunoreactivity
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was seen in several rimmed vacuoles in IBM, some of
which appear invaded by inflammatory cells;S125 or
present a single image of Aβ in an IBM muscle
section that seems to not show anything at all (Figure
1C in S187).
Summary. If one was to accept all data presented in
these papers as correct (seemingly unlikely given
technical issues), the following conclusions can be
drawn. (1) βAPP transcript and βAPP protein within
myofibers are non-specific to IBM, being present in
normally regenerating myofibers in every disease
process that results in myofiber regeneration. (2) The
immunohistochemical detection of these molecules is

not reproducible across different laboratories. (3) The
only available quantitative data for the number of
myofibers with immunohistochemical evidence for
βAPP or Aβ protein indicates that 80% of patients
with IBM have no visible amounts and that 20% of
patients have less than 0.5% of biopsy-cross-section
myofibers affected. (4) βAPP transcript and protein
and Aβ peptide are carried into muscle in all of the
inflammatory myopathies by invading immune system
cells. Such cells invade myofibers, so that Aβ present
within myofibers might have gotten there from
immune system cells.
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Note-7: Lenses: the most influential papers and
citations in the network
Certain papers in this network have developed a
substantial amount of “betweenness”, lying within
citation-paths between many other papers in the
network. These papers are being called “lenses” here
because many citation-paths flow through them and
are directed, like light through a lens, to specific
targets, namely the papers making the claim rather
than papers refuting or weakening it. These thus serve
a purpose of magnifying (through amplification)
citation bias.
The identification of such papers can be accomplished
computationally. In this study, a centrality measure on
the papers (vertices), the citation-path index, was
defined as the number of paths, chains of citations
regarding the claim, containing a given paper (vertex);
as this is an acyclic graph, such a measure is finite and
sensible. This measure is most similar to the standard
betweenness centrality measure except that it does not
discount the measure of papers that originate or
terminate citation-paths, and does not confine citationpaths to geodesics, similar to other variants of
betweenness centrality (Newman MEJ. A measure of
betweenness centrality based on random walks. Social
Networks
2005;27:39-54.
Available
at:
http://arxiv.org/PS_cache/condmat/pdf/0309/0309045v1.pdf).
Papers with high citation-path index were identified
by counting citation-paths using custom MATLAB
software. To assess the network’s dependence on
them, computational simulations were performed in
which these papers were individually or consecutively
removed, along with all citations to and from them,
and the network reassessed. The dependence on the
network for these papers was compared with the
effects of random removal of other papers in 1000
randomizations for each simulation. For example,
removal of 4 review papersS16,18,21,37 reduced the
number of citation-paths in the network by 95% while
removal of 4 other randomly selected papers, after
1000 simulations, reduced the number by a mean of
8% (Figure Note-7).

Figure Note-7.

Other betweenness centrality measures rather than the
citation-path index measure used here give similar
results. Use of the standard measure of betweenness
centrality limited to geodesics gives similar results for
high ranking papers (papers S21, S16, and S18 rank 1,
2, and 3 according to both measures).
In addition to the identification of highly influential
papers in the network through paper (vertex)
betweenness, analysis of citation (edge) betweenness
centrality similarly identifies influential citations; for
example, 38% of all supportive citation-paths flow
through 4 citations (22Æ26, 22Æ91, 18Æ22, and
30Æ139) compared with 0.1% of paths flowing
through 4 randomly selected citations.
The existence of such “lenses” in belief systems
reveals an efficient means by which citations are
directed and amplified. Authors do not have full
control over whether their papers become “lenses” for
claims, but can increase the probability of this
occurring by making their papers more between
others. This can be accomplished by citing papers that
already have high betweenness (often review papers,
and surprisingly in this network, animal model
papers), in order to situate the paper along heavily
trafficked corridors, and self-citation in future papers.
Lenses don’t necessarily distort the belief system, but
certainly may be used to do so, as occurs when using
citation bias.
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Note-8: Amplification: its definition, quantitation,
and implications
Amplification arises when claim is supported by
citation that is not directed to primary data. In
principle, a statement’s citations can almost always be
made directly to primary data; when they are made
instead to other papers, such as a review paper,
amplification of the claim occurs.
One approach to quantifying amplification is to define
minimally amplified referencing as citation made
directly to primary data papers. Thus, if paper P
directs all of its citations regarding the claim directly
to primary data papers, the amplification index of
paper P is 0. In contrast, if paper Q restates the claim
and directs its citations supporting it to another paper
R that does not provide data regarding the claim, such
as a review paper, such a citation contributes to
amplification (Figure Note-8-1). The extent to which
Q contributes to the amplification of the claim
depends on whether R and the paths originating from
R flow to yet other papers that do not provide data or
flow directly to the primary data. This is a “network”
view of amplification, in which the extent of
amplification of a paper depends on the amplification
measure of the papers it cites, rather than a “local”
definition. One such amplification measure for paper
P can be defined as the number of citation-paths
originating at P and terminating at all other papers,
except for paths of length 1 flowing directly to
primary data papers.
Figure Note-8-1. Amplification is minimal when support for a
claim occurs through citation directly to primary data. When
instead, non-primary data papers (such as review papers) cite
other non-primary data papers in support of a claim,
amplification increases.

Under this definition, papers that cite other papers of
high amplification index will themselves have high
amplification index. Papers that cite review papers
will have a higher amplification index than the cited
review paper, and citation of a recent review paper
results in a higher index than citation of an older
review paper, one that is closer to the primary data.
The growth in amplification of subsequent papers is
essentially an exponential function when over time
papers continue to cite other recent review papers.
There is no inherent necessity that papers’ citations
are constructed in this fashion; authors could choose
an amplification-minimal method of citation by citing
primary data directly. Other reasonable network
definitions of amplification can be made, such as
weighting the citation-paths by the reciprocal of their
lengths (summing over the same paths but dividing
each path by its length to discount the contribution of
longer paths).
An overall measure of the amplification contained
within the entire network can be computed as the
mean value of the amplification index of all papers in
the network (the amplification density). For the
network analyzed here, this number is 1,133. For an
amplification minimal network, this measure is 0.
This density indicates that the average paper in the
network initiates 1,133 citation-paths regarding the
claim that do not flow directly to primary data. The
growth in the amplification density of the network
over time parallels the growth in citation-paths
(Figure Note-8-2), because almost all citation-paths
resulted from amplification.
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Figure Note-8-2. Comparison of growth in the number of citation-paths over time with the amplification density of the network.

Although much amplification is essentially “hearsay”
(review papers are cited instead of primary data, e.g.,
“accumulation of APP and its proteolytic derivatives
including Aβ peptides in vacuolated muscle fibers is a
prominent pathologic feature of sporadic inclusionbody myositisS16,18”; S16 and S18 are both review
papers), some of it may reflect concise citation of a
statement that synthesizes various elements (e.g., “An
intriguing feature of the s-IBM muscle-fiber
phenotype is its similarity to the Alzheimer’s disease

brain, including accumulation of amyloid-β,
phosphorylated tau (p-tau), and several other
Alzheimer-characteristic proteinsS16,21.”). Even such
statements could provide direct citation to primary
data for each of the individual elements. Nevertheless,
the method of computation of amplification here is
limited as it does not distinguish differing intentions
or writing styles with regard to its usage; such
distinctions could be made through further manual
review of each citation in the network.
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Note-9: Authority emerges from bias and
amplification.
One way to determine the effects of citation bias
against critical content alone on the establishment of
authority in the network is to remove the citation bias
and reexamine the network. Removing citation bias
selectively against content critical of the claim
requires careful attention to the specific molecules
claimed in each statement (whether βAPP transcript,
βAPP protein, or Aβ protein) and the year the article
appeared.
To simulate elimination of content-based citation bias,
statements containing only a supportive statement and
citations, such as “Aβ is present in IBM muscleS79,80”
were replaced with statements in which recognition of
all Primary Data, both additional supportive data and
critical data was made, such as “Aβ is present in some
studies of IBM muscleS74,76,79,80, but was not present in
other studiesS70,71,73,77”. To ensure that the content of
added cited papers was indeed available to the citing

paper, such replacements were only made if the cited
paper was published 2 or more calendar years earlier.
This temporal constraint was conservative, as many
papers cited others within the same calendar year or
the previous one. Statements were almost always
made to 1 or both of 2 related subclaims, regarding
the presence of Aβ or βAPP protein, or the presence
of βAPP mRNA. Citation simulation was done
separately for each type of statement. Thus, when
permitted according to the temporal constraint
outlined, statements regarding the presence of βAPP
mRNA were simulated with citations to
papersS70,72,73,75 and statements regarding the presence
of βAPP or Aβ protein were simulated with citations
to papersS70,71,73,74,76,77,79,80.
This simulation resulted in a balanced network, in
which primary data papers are cited without bias as to
whether they contain data supportive or critical of the
claim (Figure Note-9-1).

Figure Note-9-1. Removal of bias against content, both supportive and critical. (A) Original network. (B) Citation frequency to
Primary Data papers after removal of bias, as described. Any remaining differences are not due to bias against supportive vs
critical content, rather other factors such as topic of the content (paper 78 discuses beta-amyloid precursor protein in
lymphocytes not muscle fibers) or year published.
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Authorities in the network were assessed before and
after simulated removal of citation bias. The results of
the simulation are shown in Figure-Note-9-2. The
original network is shown in (C) and the
computationally defined authorities are all primary
data papers supportive of the claim and certain Model

and Review papers. The simulated network is shown
in Figure (D). The authorities in this network are now
correctly identified as the primary data papers. This
analysis demonstrates that authority of the claim (and
hence acceptance of the belief system) depends on and
is a consequence of the citation bias.

Figure-Note-9-2. Authority in the network before and after simulated removal of citation bias. (C) Primary data papersS74and several Model and Review papers obtain network authority status. (D) Simulated network eliminating contentbased citation bias results in correct recognition of all primary data papers, including critical data papers,S70-73,77 as
authorities.
76,79,80

The use of simulated networks could be further extended to remove amplification as well. All citations to nondata papers could be made instead to data papers. Such an approach would produce the “ideal network” for a
claim – one free of bias against critical content and amplification-free.
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Note-10: Invention: conversion of hypothesis into
fact by citation alone
A claim related to whether these molecules are
specifically present is their temporal development. In
this network, 27 papers make the claim that Aβ
accumulation precedes other abnormalities. These
statements are supported by 37 citations and appear
variously as hypothesis (“may represent early changes
of IBM”S80), likelihood (“appear to precede other
abnormality in IBM muscle fibers”S96 or fact (“the fact
that accumulation of AβPP/Aβ in s-IBM muscle fibers
precedes other abnormalities”S16). These statements
and their citations are listed in Table Note-10.
As discussed in the main article, and shown in Figure
5 there and reproduced here, there is a remarkable
phenomenon in which the claim converts from
hypothesis into fact without the introduction of new
data. This phenomenon is called “citation

transmutation” here. The term reflects the ability of
citation alone to convert (transmute) hypothesis into
fact.
These examples were given in the main article.
PaperS5 contains it as fact (“The appearance of Aβpositive,
noncongophilic
deposits
precedes
S80
vacuolization in IBM muscle fibers ”) supporting
this statement by citing paperS80 where it had only
been proposed as hypothesis (“may represent early
changes of IBM”). Similarly, paperS134 reported this as
fact (“our previous studies demonstrated that
abnormalities of βAPP precede other changes
including congophilia”) citing papersS74,80,141 even
though papersS74,80 stated it only as hypothesis and
paperS141 made no statement at all about βAPP
accumulation preceding other abnormalities.
Figure 5. The conversion of
hypothesis to fact through citation
alone. Citations regarding the
statement that accumulation of Aβ
“precedes” other abnormalities in IBM
muscle. Twenty-seven papers make
this statement supported by 37
citations. Papers state this as
hypothesis, likelihood, or fact. Nine of
the citations (24%) flow to papers that
contain no content regarding the
temporal relationship of Aβ
accumulation to other abnormalities in
IBM. Statement as fact is supported
through citation to papers which only
state it as hypothesis (e.g., 5Æ80,
91Æ80, 134Æ74) or sometimes
supported by citation to papers that
contain no statements addressing it
(e.g., 91Æ72, 251Æ75; “dead-end
citations”). This phenomenon might
be called “citation transmutation”.

Separate from the conversion of this claim from hypothesis to fact is the issue of its plausibility. The same
laboratory stating it as fact appears to have also formulated the idea that it is false. Thus, paper S7 states:
“Regenerating normal muscle fibers accumulate, presumably because they are essential, many of the same
proteins accumulated in s-IBM muscle fibers, including AβPP. In s-IBM, some of these proteins may be there
because they are part of an earnest but frustrated regenerative effort…”S7 If βAPP is present in an IBM
myofiber because of a normal attempt to regenerate, this implies the myofiber has already been injured (thus the
need for it to regenerate), so that βAPP is not preceding other abnormalities of myofiber injury.
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Table Note-10. Statements regarding the related claim that Aβ accumulation precedes other abnormalities.
Paper
Category
Statement
S74
Hypothesis
“such accumulations may represent early changes of this IBM feature.” <No citation>
S80
Hypothesis
“may represent early changes of IBM” <No citation>
S37
Hypothesis
“One possibility is that one protein is accumulated first, due to excessive synthesis, e.g., excessive transcription
of mRNA in the IBMs is known for beta APPS75 and prion…”
S89
Hypothesis
“the accumulation of intracellular Aβ in muscle fibers may be an initiating event in IBM”S29,75,251
S122
Hypothesis
“previous demonstration that experimental overexpression of amyloid-β-precursor protein in cultured normal
muscle fibres induces several characteristics of the IBM phenotype suggested that accumulation of amyloid-βprecursor protein and amyloid β might be important upstream steps in the IBM pathogenic cascade.”S21
S2
Neutral
“The accumulation of APP and its fragments is often stated to precede other abnormalities in IBM muscle
fibers, including congophiliaS129, suggesting that it plays an important early role in disease.”
S4
Likely
“Studies from our laboratory demonstrated that: 1) abnormal accumulation of AβPP epitopes appears to
precede other abnormalities in IBM muscle fibers…” <No citation>
S97
Likely
“βAPP accumulation is considered to play a major role in the pathogenesis of IBM and AD and is thought to
precede other changes in both diseases”S80,141
S96
Likely
“Increased βAPP-mRNA and increased accumulation of βAPP epitopes appear to precede other abnormalities
in IBM muscle fibers”S37
S28
Likely
“It is of particular interest that in IBM, abnormal accumulation of βAPP and βAPP-mRNA seems to precede
other abnormalities”S141
S26
Likely
“Because accumulation of βAPP and its mRNA occurs very early in the disease process and appears to precede
other abnormalities including congophilia…”S74,80,141
S92
Likely
“In the IBMs, because abnormal accumulation of ßAPP epitopes and ßAPP-mRNA appears to precede other
abnormalities, we hypothesized that in the intracellular pathogenic cascade, ßAPP overexpression might be
upstream to other cellular abnormalities, including possibly a dysinnervation component.”S26,27
S21
Likely
“Abnormal accumulation of AβPP epitope appears to precede other abnormalities in IBM muscle.”S28
S117
Likely
“in s-IBM muscle: AβPP/Aβ accumulation appears to precede other abnormalities and large intracellular
inclusions composed of Aβ are congophilic, indicating its misfolded, β-pleated sheet configuration as
amyloid.”S18,21 <Ambiguous citation to S18 and 21 regarding the “precedes” claim>
S108
Likely
“AβPP/Aβ accumulation appears to precede other detected abnormalities in s- IBM muscle fibers”S4
S105
Likely
“abnormal accumulation of AβPP epitopes appears to precede other abnormalities in IBM muscle fibres”S4
S27
Fact
“In both s-IBM and h-IBM, it is of particular interest that individual muscle fibers accumulate N- and Cterminal βAPP and Aβ, and βAPP-mRNA, before other abnormalities are evident.”S74,80,141
S29
Fact
“abnormal accumulations of βAPP including its β-amyloid protein portion, and of β-amyloid protein
separately in 6- to 10-nm fibrils, occur very early in the disease process and precede other abnormalities,
including congophilia, within the vacuolated muscle fibers”S37
S93
Fact
“In IBM, abnormal accumulation of βPP epitopes including Aβ precedes congophilia and vacuole formation in
skeletal muscle fibers”S80
S95
Fact
In s- and h-IBM, βAPP and its mRNA accumulate in vacuolated muscle fibers, and precede other identified
abnormalities”S37
S134
Fact
“our previous studies demonstrated that abnormalities of βAPP precede other changes including
congophilia.”S74,80,141
S251
Fact
“Because abnormal accumulations of β-amyloid precursor protein (βAPP), including its Aβ portion, and βAPPmRNA, occur in both s-IBM and h-IBM very early in the disease process, and precede other
abnormalities”S75,80
S91
Fact
“abnormal accumulation of Aβ in IBM often precedes other abnormalities, including congophilia and
vacuolization”S72,80
S129
Fact
“We have previously demonstrated that accumulation of AβPP epitopes precedes other abnormalities in IBM
muscle fibers”S28,96,97
S16
Fact
“Our hypothesis is supported by the fact that accumulation of AβPP/Aβ in s-IBM muscle fibers precedes other
abnormalities” <No citation>
S5
Fact
“The appearance of Aβ-positive, noncongophilic deposits precedes vacuolization in IBM muscle fibers.”S80
S1
Fact
“Amyloid precursor protein epitopes and mRNA accumulate in muscle fibres before the appearance of
congophilia..” <No citation>
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Note-11: Back-door invention: Systematic misrepresentation of abstracts as papers
A number of related claims are stated and cited. The citations were written in bibliographies as if they were
peer-reviewed papers but attempts to find these papers based on the journal and page number listed failed. This
is because the bibliographic listing of the citation did not indicate that the source was a meeting abstract. When
this occurs infrequently, it could be attributed to typographic error. Here, it occurs frequently.
In this network, 17 citations from 8 different papers, all written by the same research group, were made to
abstracts that were incorrectly identified as papers (Table-Note-11). For example, 4 papersS4,16,105,119 cited
“Neurol 2003;60:333-334” which is actually an abstract with correct citation “Neurol 2003;60(Suppl 1):A3334”. Four other papers variously cited “Neurology 46, 487 (1996)”, “Neurol 1998;50:204”, “Neurol
2004;62:168”, “Neurol 2005;64:337”, and “Brain Pathol 4:322”. All of these citations were written in a manner
that appeared to be that of a paper. For example, looking at Neurol 2003;60:333-334 will lead one into the
middle of an article on topiramate and epilepsy (Neurology 2003;60:332-334).
This phenomenon is called “back-door” invention here because it allows for “fact” to enter the medical
literature without the usual requirements for peer-review and peer-acceptance, and for publication of the
methods and results supporting the conclusions regarding such “fact”.
Table Note-11. Systematic misrepresentation of abstracts as peer-reviewed journal articles through incorrect bibliographic listings
Paper
Statement
Exact text of the citation to an
abstract not indicated as such:
S4
“In one of the families with VCP mutations, we have found vacuolated muscle fibers
Neurology 1998;50:204.
and several other aspects of IBM molecular phenotype.”
S4
“our newest studies suggest that activation of the AP-1 transcription complex may
Neurology 2000;54:240–241.
play a role.”
S4
Neurology 2002;58:391.
“free cholesterol…colocalizes with the abnormally accumulated Aβ, phosphorylated
tau, and caveolin”
S4
Neurology 2002;58:489
“in AβPP-overexpressing cultured human muscle fibers, exposure to cholesterol
induces Aβ-deposition and overexpression of caveolin-1”
S4
Neurology 2003;60:315.
“Nicastrin and presenilins, which are components of the γ-secretase
system that cleaves AβPP at the C-terminal of Aβ, generating either Aβ40 or Aβ42
(see also the article by Thinakaran in this issue), are also strongly overexpressed in sIBM muscle fibers. There they colocalize with each other and with Aβ”
S4
Neurology 2003;60:333-334
“In s-IBM muscle fibers, deposits containing Aβ42 are much more common than
ones containing Aβ40”
S4
“In IBM, 70% to 80% of the vacuolated muscle fibers and several nonvacuolated ones Neurology 2004;62:168.
had strongly HSP70-immunoreactive inclusions, which colocalized with HSP40, Hip
and Bag1, as well as with Aβ and p-tau immunoreactive inclusions.”
S4
“Recently we showed that HERP, another ER chaperone, is regulated in both the
Neurology 2005;64:159.
IBM-biopsied muscle fibers and in the ER-stress induced cultured human muscle
fibers.”
S12
“The unusual constellation of proteins constituting the inclusions in abnormal muscle Neurol 1997;48:331
fibers are very similar in s-IBM and h-IBM…the only exception is oculopharyngeal
muscular dystrophy”
S12
“In one of the h-IBM families with the VCP mutation, we found vacuolated muscle
Neurol 1998;50:204
fibers and several other aspects of the IBM molecular phenotype”
S12
“HSP70 was 4.5 fold increased compared to control muscle samples and it associates
Neurol 2004;62:168
with Aβ by immunoprecipitation”
S12
“Unusual was the presence in both vacuolated and non-vacuolated muscle fibers of a
Neurol 2005;64:337
large number of nuclei with congophilia that was probably due to their having
inclusions strongly immunopositive with p-tau, APO-E, and ubiquitin”
S16
“All congophilic (fibrillar, amyloidic) Aβ inclusions contain Aβ42, and some contain Neurol 2003;60:333-334
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S105
S106
S119

S137

both Aβ42 and Aβ40”
“Those studies accorded with previous ones of s-IBM muscle biopsies, in which there
was an increased preferential deposition of Aβ42”
“One possibility might be to help manage the increased AβPP known to occur in
regenerating muscle fibers in vivo”
“Indeed, our recent experiments (Vattemi et al. 2003) indicate that Aβ42 is more
abundantly expressed in s-IBM muscle fibers than Aβ40, and the present study
demonstrated that all Aβ42 immunoreactive muscle fibers were CC immunopositive.”
“The experimental transfer of the β-amyloid precursor protein gene into normal
cultured human muscle induces a partial IBM phenotype, including mitochondrial
abnormalities, cytochrome-c oxidase deficiency and increase of SOD1.”

Neurol 2003;60:333-334
Brain Pathol 4:322 (1994)
Neurol 2003;60:333–334.

Neurology 46, 487 (1996)
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Note-12: Title Invention
A claim is made in a title that βAPP is accumulated in
human IBM fast twitch muscle (“Pathogenic
Accumulation of APP in Fast Twitch Muscle of IBM
Patients and a Transgenic Model”S81). This paper
reports no results of experiments in which βAPP was
examined in human IBM patient muscle biopsy
samples. Nevertheless, other authors cite this paper in
defense of the claim that βAPP is present in human
IBM fast twitch muscle fibers. Thus, paperS69

“Consistent
with
previous
observations,S81
accumulation of β-amyloid was primarily observed in
type II fibers”. Similarly, paperS147 (which has since
been retracted), stated that “the pathogenic
accumulation of β-amyloid protein occur in fast
twitch muscles, both in a transgenic model of IBM and
in IBM patientsS81”. Furthermore, these papers
incorrectly state that beta-amyloid (rather than betaamyloid precursor protein) was what was claimed to
be present by paperS81.
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Note-13: Extension of the PubMed claim-specific
citation network into NIH funded grant proposals
Through the publication of scientific papers and the
demonstration of these publications as evidence of
productivity, the elements of bias, amplification, and
invention are used indirectly to support requests for
NIH funding. To determine if these mechanisms were
used directly to support such requests, the NIH CRISP
database was used to identify grants that might
contain text and citations pertaining to the claim. Two
similar queries (“inclusion body myositis” since 1991

and “myositis AND amyloid”) were used and after
examination of these titles and abstracts, 27 funded
grants seemed possibly to contain such text (Table
Note-13-1). Under the U.S. Freedom of Information
Act, only the “Research Plan” and “Bibliography”
sections of these were requested. Under NIH policy
which includes consent of Principal Investigators, 9 of
these proposals were released. Extracted text and
citations (Table Note-13-2) were used to extend the
claim-specific citation network to primary data
(Figure 6 in the main article).

Table Note-13-1. NIH funded proposal “Research Plans” and “Bibliography” sections requested. Received grants labeled (i.e. Grant-1 “G1”)
for the citation network
Label /
Grant Number
Project Title
Received
Year
Transgenic mouse model of inclusion body myositis
1R29AG015409-01
Yes
G1 / 1997
Alzheimer-like pathology in inclusion body myopathy
1R01AG016768-01
Yes
G2 / 1998
1R01AG020335-01

Modulating IBM pathology in transgenic mice

Yes

G3 / 2001

1R01NS043947-01

Alzheimer Vaccines: Noninvasive Vaccination by DNA

Yes

G4 / 2001

1R41AG020453-01

Skin-patch Vaccination against Alzheimer's Disease

Yes

G5 / 2001

1R01NS041373-01A2

Beta-Amyloid & Cell Death Mechanisms in Skeletal Muscle

Yes

G6 / 2001

1R01NS058382-01A1

Cellular Nucleic Acid Binding Protein (CNBP) in Aging and Disease

Yes

G7 / 2006

1K99AR054695-01A1

Pathogenic Role of Abeta, tau and Inflammation in Inclusion Body Myositis

Yes

G8 / 2006

1R21NS057225-01A2

Proteomic Studies in Inclusion Body Myositis

Yes

G9 / 2007

1K01AR053114-01A2

Role of RYRs and DHPRs and Ca2+ Entry in beta-amyloid mediated Ca2+ dysregulation

No

N/A

1Z01AR041087-10

Epidermal transglutaminases

No

N/A

1K08AG026271-01

AAA ATPase p97/VCP and Inclusion Body Myopathy

No

N/A

1R03AG014508-01

Transgenic mouse model of inclusion body myositis

No

N/A

1R01NS031836-01

Alzheimer beta-amyloid protein in diseased human muscle

No

N/A

3P50AG005142-16S10012

Alzheimer like pathology in inclusion body myopathy

No

N/A

3P50AG005142-16S19007

Core--clinical

No

N/A

5M01RR000039-370525

Familial inclusion body myositis

No

N/A

1R03AG014202-01

Investigation into familial inclusion body myositis

No

N/A

1K08NS001851-01

Ectopic expression of the prion protein

No

N/A

1K23AR053197-01

Idiopathic Inflammatory Myopathies: Improving Diagnosis and Predicting Outcomes

No

N/A

5M01RR000034-400596

Safety, efficacy and tolerability of

No

N/A

1R01NS038583-01

Inclusion body myositis—pilot study of β-interferon 1A

No

N/A

5M01RR001346-190444

Beta interferon alpha in inclusion body myositis

No

N/A

2R01AG018917-05A1

A Multidisciplinary Analysis of Gelsolin Amyloid Disease

No

N/A

3M01RR000034-40S10596

Safety, efficacy and tolerability of beta interferon1a in IBM

No

N/A

5M01RR000044-380654

Pilot study of tol, tox & eff of beta interferon in IBM

No

N/A

5K08NS001899-02

Mitochondrial DNA depletion in human disease

No

N/A

-interferon1a in IBM
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Table Note-13-2. Grant proposals, text, and citations. Format similar to Supplementary Table 3.
Grant Proposal/Citations
Original Text
G1-1R29AG015409-01
“Various immunohistochemical and immunological reagents have been used to show that β-amyloid
Askanas199374
deposits accumulate in affected muscle fibers in IBM”
Sarkozi199375
Notably,
the accumulation of β-amyloid appears to be a specific component of IBM since this peptide is
Askanas199280
not present in other muscle disorders. This finding is significant and suggests a pathophysiological role
Gambetti1994297
for β-amyloid…”
“immunohistochemical staining has confirmed that the β-amyloid peptide, which is an integral
component of the diffuse and neuritic plaques in AD brain, and the β-amyloid precursor protein
(βAPP), the precursor molecule from which Aβ is derived, are both present in the amyloid deposits in
IBM”
“These findings are particularly notable and compelling since the accumulation of the Aβ peptide in
IBM represents the first report of this peptide’s pathological accumulation outside the central nervous
system”
“Askanas and her colleagues subsequently confirmed the presence of amyloid deposits in nearly 100%
of vacuolated muscle fibers in sporadic-IBM with thioflavin-S and Congo red stainings and by
immunohistochemical staining using antibodies to the Alzheimer’s Aβ protein (Askanas et al 1992;
Askanas et al 1993)”
“Of particular relevance was the observation that the Aβ protein was located intracellularly in affected
muscle fibers (Gambetti and Perry 1994)”
“Ultrastructural analysis of affected muscle fibers in IBM further revealed that the Aβ protein was
localized to amorphous and floccular structures and existed as 6-10 nm diameter fibrils (Askanas et al
1992)”
“It appears that in IBM, as is likely the case with AD, the accumulation of the Aβ peptide results from
increased or aberrant processing of βAPP. In situ hybridization studies reveal increased KPI-βAPP
mRNA molecules (i.e. βAPP751 and βAPP770) in affected muscle fibers (Sarkozi et al, 1993). In both the
sporadic and hereditary forms of IBM, vacuolated muscle fibers have increased mRNA only for βAPP
transcripts containing the KPI motif (Askanas et al 1993; Sarkozi et al 1993)”
Note: investigators are aware of LeClerc paperS77 that contains contradictory data but don’t cite it with
regard to its critical content (they cite it to support claims of other molecules : “In addition, abnormal
accumulations of apoE, ubiquitin, tau, and ACT have been observed in vacuolated muscle fibers of
sporadic and hereditary IBM (…LeClerc et al, 1993)”
“Studies by ourselves and others have established that s-IBM abnormal muscle fibers contain abnormal
G2-1R01AG016768-01
7-AskanasAmJPath199280
accumulation of: 1) β-amyloid precursor protein (βAPP); 2) 751-βAPP-mRNA; 3) phosphorylated
8-AskanasAnnNeurol199374
tau…”
14-LeClercNeuromDis199377
“Abnormal
accumulation of βAPP epitopes appear to precede other abnormalities in s- and h-IBM
15-VillanovaBrainRes76
muscle, in vivo and in vitro.”
16-20 – not Aβ
“In IBM-vacuolated muscle fibers, there are also cytoplasmic clusters of 6-10 nm Aβ-containing
21-SarkoziNeuroRep199375
amyloid-like fibrils (7,8)”
46-AskanasNeuroRep199796
“Vacuolar degeneration of s-IBM muscle fibers is also characterized by intracellular: congophilia in
small foci (12,13) and abnormal focal accumulations of βAPP and other “Alzheimer-characteristic”
proteins (Details in Table 1 on the next page and in refs 4-8,14-24; refs 1-3,8 in Apdx)”
“…EM-immunohistochemical abnormalities that were identical to those present in biopsied IBM
muscle (46), including Aβ localized to accumulated 6-10 nm filaments”
G3-1R01AG020335-01
“Histochemical and immunological reagents have conclusively demonstrated that Aβ deposits also
Askanas199374
accumulate in muscle fibers in IBM. Notably, Aβ accumulation does not occur in other muscle
Sarkozi199375
disorders”
Askanas199280
“Askanas and her colleagues subsequently confirmed the presence of amyloid deposits in nearly 100%
Askanas199828
of vacuolated muscle fibers in sporadic-IBM with thioflavin-S and Congo red stainings and by
immunohistochemical staining using antibodies to the Alzheimer’s Aβ protein (Askanas et al 1993)”
“Ultrastructural analysis of affected muscle fibers in IBM revealed that the Aβ protein was localized to
amorphous and floccular structures and existed as 6-10 nm diameter fibrils (Askanas et al 1992)”
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“In both the sporadic and hereditary forms of IBM, vacuolated muscle fibers have increased mRNA
only for βAPP transcripts containing the KPI motif (Askanas et al 1993; Sarkozi et al 1993; Askanas et
al 1998)” <Ambiguous citations – multiple 1993 and 1998 papers with first author Askanas in
bibliography>
G4-1R01NS043947-01
Askanas/Engel1998-Ambig
Fukuchi199893
Choi2000125
Askanas1992a79
Askanas1993c37
Askanas1998a-Textbook
Villanova199376
LeClerc199377
Yang1994-I
Askanas1994d-Abstract
Askanas1996b97
Askanas199796

“…while patients with IBM have Aβ-immunoreactive deposits and PHF in skeletal muscle. Increasing
evidence supports the notion that Aβ and its precursor (APP) play important roles in the pathogenesis of
AD and IBM (Selkoe 1999; Askanas and Engel 1998)” <Ambiguous; multiple 1998 papers by these>
“Interestingly, Tg13592 mice developed pathologies remarkably similar to those in IBM patients,
including Aβ deposits in skeletal muscle (Fukuchi et al. 1998)”
“Recently, Choi et al (2000)…demonstrated that 2% SDS insoluble proteins from s-IBM muscle were
cross-linked and the tryptic peptides derived from the 2% SDS insoluble proteins contained desmin,
myosin, and extracellular and intracellular domains of APP”
“In IBM, the Aβ epitope is found in 6-10 nm amyloid-like fibrils, amorphous dense structures, and
floccular material (Askanas et al 1992a; 1993c)”
“The 6-10 nm filaments in IBM lack the N- and C-terminal epitopes (Askanas et al 1993c)”
“Askanas and Engel (1998a) speculated that, like the transition of amyloid plaques (diffuse to neuritic)
in AD, accumulated Aβ in IBM muscle fibers might evolve from Congo red negative to positive status,
since they found that some vacuolated muscle fibers were Aβ-immunoreactive but negative to Congo
red staining”
“In IBM, Aβ, C- and N-terminal epitopes of APP are abnormally accumulated within vacuolated
muscle fibers (Askanas et al. 1992a; 1993c, Villanova et al. 1993; LeClerc et al. 1993; Yang et al.
1994)”
“In s-IBM, levels of mRNA for APP751 are increased in vacuolated muscle fibers (Sarkozi et al. 1993).
In s-IBM muscle, Choi et al (2000) also found a 7-fold and 4-fold increase in levels of mRNA for
APP751 and APP770”
“Since accumulation of APP was thought to precede other pathological changes (Askanas et al. 1994d),
Askanas et al. (1996b, 1997)…” <Note- Askanas1994d is an abstract misrepresented as a paper “Brain
Pathol 4:322, 1994d”)

G5-1R41AG020453-01
2-Textbook
48-Choi2000125
51-Abstract misrepresented

“…while patients with IBM have Aβ-immunoreactive deposits and PHF in skeletal muscle. Increasing
evidence supports the notion that Aβ and its precursor (APP) play important roles in the pathogenesis of
AD and IBM (1,2)”
“Askanas and Engel (2) speculated that, like the transition of amyloid plaques (diffuse to neuritic) in
AD, accumulated Aβ in IBM muscle fibers might evolve from Congo red negative to positive status,
since they found that some vacuolated muscle fibers were Aβ-immunoreactive but negative to Congo
red staining”
“In s-IBM muscle, Choi et al (48) also found a 7-fold and 4-fold increase in levels of mRNA for
APP751 and APP770”
“Since accumulation of APP was thought to precede other pathological changes (51)…”
“However, whereas Aβ deposition in AD is an extracellular event, in IBM it is intracellular [4]”
“Other epitopes of the β-amyloid precursor protein (βAPP), both N- and C-terminal, also are found, but
they are not associated with the 6-10 nm filaments [4,5]”
“The accumulation of βAPP (and the cellular prion protein) in IBM appears due, in part, to increased
transcription and biosynthesis [7,8]. In situ hybridization to muscle sections from both sporadic and
hereditary IBM show marked elevation in βAPP mRNA”
“The accumulation of epitopes of βAPP is an early event in the disease relative to the other changes
[7,8], justifying our focused investigation of Aβ.”
“Nevertheless, the degree of clinical weakness correlates with the presence of vacuolated fibers
containing Aβ [17]” <Incorrect citation - This paper did not examine Aβ in IBM muscle>
“Debate continues as to whether the accumulation of Aβ in these affected myofibers is an
epiphenomena [23]”
“…the antecedent to Aβ accumulation in IBM may be the increase in mRNA and over-expression of its
precursor protein, βAPP [9,10]”

G6-1R01NS041373-01A2
4-AskanasAnnNeurol199374
5-AskanasAmJPath199280
7-AskanasCurOpRhem199537
8-AskanasNeuroRep199796
9-SarkoziNeurorep199375
10-McFerrinNeurol199992
17-BarohnNeurol1995287
23-PruittAnnNeur1995100
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G7-1R01NS058382-01A1
7-AskanasAnnNeurol199374
8-AskanasNeuroSupp20064
9-AskanasJNEN200121
10-AskanasCurrRhRep200220
11-AskanasScJRhem199828
12-AskanasAmJPath199280
13-AskanasPNAS199697
148-SarkoziNeuroRep199375

“It has been known for more than a decade that Aβ is a component of the intracellular inclusions in the
muscle tissue of patients, as is a filamentous, abnormally phosphorylated form of tau [7-11]”
“The appearance of Aβ-positive, non-congophilic deposits precedes vacuolization in IBM muscle fibers
[12]”
“APP is overexpressed in the disease state [148], suggesting that an overabundance of the precursor
protein may be sufficient to cause pathology”
“As expected, the in vitro overexpression of APP in muscle cells leads to a range of degenerative
changes resembling various facets of IBM pathology [13]”

G8-1K99AR054695-01A1
1-SugarmanPNAS200288
23-AskanasAnnNeurol199374
24-MendellArchNeur1991104
29-AskanasNeuroRep199796
30-QuerfurthMolCellNeur89
31-FukuchiAmJPath199893
32-JinAmJPath199894

“IBM…is characterized by…intracellular protein aggregates including amyloid-beta and phosphor-tau”
“Muscle biopsies from individuals with IBM revealed Congophilic inclusion bodies in vacuolated
muscle fibers, later identified as Aβ—containing aggregates [23,24]”
“Thus, Aβ appears to play a pivotal role in IBM”
“For example, Aβ deposits in IBM are exclusively localized inside muscle fibers..”
“In human IBM, Aβ containing inclusion bodies are found in nearly 100% of vacuolated muscle fibers”
“For instance, adenovirus-mediated transfer of the full-length APP gene into cultured muscle cells
suffices to induce IBM-like morphological changes, including vacuole formation and intracellular
Cong-red positive inclusions through the production of intracellular Aβ [29]. Querfurth et al reported
that Aβ-immunoreactive skeletal muscles from IBM patients were TUNEL positive indicating an
association between Aβ accumulation and muscle degeneration [30]”
“Likewise, evidence from several transgenic mouse models including our own provide in vivo evidence
for a primary role for Aβ in the pathogenesis of IBM [1,31,32]”

G9-1R21NS057225-01A2
15-AskanasCurrOpRh200316-N
19-AskanasLancet199279-N
20-AskanasNeuSciLet1992302-N
52-ChoiJBC2000125
61-SarkoziNeurRep199375-C
62-AskanasNeurRep199570-C
63-GreenbergNeur2002121-C

“Pathology is characterized by inclusions within myofibers, a proportion of which by microscopy
appear to be aggregated proteins folded into β-pleated sheets (“amyloid”)”
“Inclusion body myositis (IBM) has been modeled as a degenerative disease characterized by the
accumulation of insoluble protein aggregates that contain beta-amyloid, tau, and other proteins [15]”
“We are aware of 72 proteins or multi-protein structures that have been reported to be abnormally
accumulated in immunohistochemical studies in IBM muscle: amyloid-beta (Aβ) [19]; amyloid-beta
precursor protein (βAPP) [20]; …”
“Protein identification by mass spectrometry has been performed in a study, which identified desmin,
myosin (type unspecified), and β-amyloid precursor protein in an insoluble fraction of IBM muscle,
[52] but did not study other disease controls”
“immunohistochemical studies have found overexpression of βAPP transcripts not just in a small
percentage of abnormal fibers in IBM, but also in regenerating muscle fibers in various other muscle
diseases. [61,62]”
Microarray data has similarly shown a lack of specificity to increased βAPP gene expression in IBM, in
which the 3-fold increase was no different compared to the 2.8 fold increase seen in polymyositis, a
disease for which no role for βAPP has been claimed. [63] Much of the increased expression of βAPP
in IBM muscle appears to localize to infiltrating macrophages.[62]

Citation bias and invention are present in some of
these NIH funded research proposals. Citation bias
was discussed in the main text of the article. Invention
of “fact” supported through citation transmutation,
dead-end citation, and abstracts misrepresented as
papers were similarly present in these funded
proposals. These were sometimes directly used to
justify the proposed studies (e.g., G6 states “The
accumulation of epitopes of βAPP is an early event in
the disease relative to the other changes,S37,96

justifying our focused investigation of Aβ”; the
Review paper S37 stated this as hypothesis not fact,
supporting this with further citation to paper S75
where no statement was made addressing it; Model
paper S96 stated this as likelihood not fact, supporting
that view also through citation to paper S37, stated as
hypothesis). This is an example of citation
transmutation citation to hypothesis. Citation to
misrepresented abstract is present in G4, in the table
above.
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Note-14: Self-serving citation and persuasive
citation
In addition to the use of citation as an impartial
scholarly method of connecting one’s work to the
broader medical literature, at least two other uses of
citation have been described.
Self-serving citation: This process was not studied
here. It generally refers to the use of citation
specifically for self-benefit, such as to stake claim to
an intellectual idea (“academic priority”) or increase
visibility and “impact” of one’s previous publications,
possibly to enhance academic promotion or other
tangible benefits. This can be accomplished by the
combination of self-citation and avoiding citation of
competitors’ works, the latter of which otherwise
would be relevant and cited according to an impartial
scholarly use of citation. Sometimes self-citation is
unavoidable and necessary based on impartial grounds
alone (e.g., a laboratory may be so advanced in a field
that it is the only one producing relevant papers, or
produces the most relevant papers). Thus identifying
self-citation as self-serving citation is very difficult
from analysis of the literature alone; understanding
this process has been enhanced through interviews
with individuals engaging in it (see Hyland K. Selfcitation and self-reference: Credibility and promotion
in academic publication. Journal of the American
Society for Information Science and Technology.
2003;54(3):251-259).
There is also likely a “political” aspect to citation,
though I know of no published documentation of
these. People may cite to obtain favor from others,
either tangible or intangible. One approach to writing
NIH grant proposals that has been publicly advocated
is to identify the members of the NIH study section to
which the grant proposal is being submitted (names of
standing members of these Sections are public
knowledge) and to cite those members’ papers in
one’s proposal.
Persuasive citation: G Nigel Gilbert (Gilbert GN.
Referencing as persuasion. Social Studies of Science

1977;7:113-122. Retrieved February 28, 2009 from
http://www.jstor.org/stable/284636) made several
observations about the use of citation as a method of
persuasion that apply keenly to the results seen in this
study. Gilbert’s work notes that “referencing of
earlier research achieves more than the mere
incorporation of the referenced work into the new
paper; inasmuch as this work has already been
accepted as ‘valid science’ it also provides a measure
of persuasive support for the newly announced
findings”.
In my current work, I have outlined methods for
identifying “key” papers amplifying belief in claims
through network theory. These are the papers of high
betweenness centrality discussed in the text and in
Supplementary Note-7. The existence of such papers
was suggested by Gilbert: “However, not all the
relevant articles which might be cited are equally
valuable in providing such support. In order to justify
an argument to an audience of potentially interested
readers, it is most effective to cite a selection of those
papers which the intended audience believe present
well founded valid results.” (Bolding my emphasis).
The concept of authority, computationally defined in
my work, is close to the idea of “exemplars” discussed
by Gilbert: “Certain papers, through their repeated
use as authoritative grounds for further work, begin to
achieve an exceptional status and may come to be
regarded as ‘exemplars’ of valuable work in the
field.”
The tendency towards amplification, not citing
original sources of data underlying authority, was also
noted by Gilbert: “In some cases, the approaches,
techniques, and results presented in these exemplary
papers may become so widely known and accepted
throughout the field that they no longer need to cited
explicitly…the actual papers may rarely, if ever, be
cited and the details of the argument…may be
forgotten.”
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Note-15: The loss of scientific implications of
isolated data
The scientific consequences of the isolation of
contradictory findings through these methods include
not just the bolstering of support for the claim, but
also the loss of the implications of the isolated data.
One Primary Data paperS70 reported in 1995 that
βAPP transcript, βAPP protein, and Aβ peptide were
abundantly present within the invading immune
system cells in muscle from IBM and all other
inflammatory myopathies examined. This paper was
written by the same research group making claims of
these molecules’ specific role in IBM, using the same
methods used in the supportive data papers.S74,75,79,80
However, paper’sS70 content has never been cited by
this research group despite 104 other citations they
have made to other Primary Data papers between
1995 and 2007.
Many investigators have been keenly interested in the
question as to what is the relationship between
immune-mediated and “degenerative” mechanisms
(characterized by the putative injury to myofibers
from Aβ) in IBMS1-3,9 This topic has been repeatedly
emphasized to be of great interest to the field. Yet one
answer lies within this uncited paperS70; namely, that
Αβ is simply carried into muscle by immune system
cells which then invade muscle fibers. This
knowledge seems to have essentially disappeared
from the field because of citation bias against it. Why
has this paper not been cited by the group who wrote
it? Perhaps because it implies that any Aβ present in
myofibers may have arisen from invading immune
system cells, conflicting with the theory that Aβ arises
from myofiber production of βAPP.

Two examples of the absence of this knowledge and
the generation of hypotheses in its absence are
presented. In one example, the hypothesis presented
that there is “crosstalk between inflammatory and
degenerative processes”S9 supported by a “linear
relationship” (reported in abstract Neurol 2005;64
(Suppl 1):A331) between the number of inflammatory
cells and mRNA for cytokines, chemokines, and for
βAPP in IBM muscle may have been constructed in
the absence of this knowledge that like the cytokine
and chemokine mRNAs, βAPP mRNA is made by the
inflammatory cells invading muscle.S70 This early
hypothesis evolved into a full-length paper published
after the period of construction for this citation
network (see Brain. 2008 May;131(Pt 5):1228-40 and
related correspondence “Comment on 'Interrelation of
inflammation and APP in sIBM: IL-1-beta induces
accumulation of beta-amyloid in skeletal muscle’”
Brain epub online).
In a related example, the proposal of a “closed loop
between interleukin-1β (IL-1β) and βAPP” driving an
interaction
between
autoimmunity
and
degeneration,S57 attempts to provide a reasonable
explanation for an observation that IL-1β secreted by
lymphocytes and macrophages and βAPP are found in
the same locations in muscle samples, by suggesting
that the IL-1β promotes the production of βAPP by
myofibers. The reason for not considering the more
parsimonious explanation for this colocation, that
βAPP is present inS70 and secreted byS78 the same
lymphocytes and macrophages that are secreting the
IL-1β may also stem from the isolation of data in
papers S70 and S78.
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Note-16: Authority of animal and cell culture
model papers and their use for amplification
One of the fascinating uses of citation bias found here
is its use in justifying the validity of cellular and
animal models. Seventeen model papers involving the
overproduction by muscle fibers of βAPP transcript
systematically ignored through citation bias the
published data that such overproduction was not
specific to IBM, present in all control diseases in
“regenerating” muscle fibers. Such models have
enormous appeal and remarkably some develop
network authority with regard to the claim (main
article, Figure 4B), even though they provide no data
that addresses it (i.e., no experiments as to whether
these molecules are present in the human disease;
paper S89 an exception to this). One view of such
models is that they simply serve as opportunities to
further amplify the claim and provide it with
additional support.

One way they do this is through circular reasoning.
The results of the animal data have sometimes been
reported as producing aspects of IBM and have been
used to support the theory that human IBM results
from βAPP and Aβ overproduction in myofibers.
Thus, paperS88 noted that such data “provide
additional in vivo evidence implicating βAPP
mismetabolism as an early, upstream event in the
molecular pathogenesis of human IBM”. One of the
IBM aspects reproduced by these mice genetically
engineered to accumulate βAPP and Aβ was the
accumulation of βAPP and Aβ. For example, the mice
in paperS84 “exhibited many of the clinical and
myopathological features characteristic of the human
IBM condition. Among these changes, βAPP and Aβ
deposition, inclusion formation, centralized nuclei,
increased creatine kinase levels, and skeletal muscle
weakness with atrophy featured prominently.”
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This study has a number of limitations. Interpreting
meaning within text is not always straightforward, so
that identifying text as pertaining to a claim can be
uncertain, as well as its classification as supportive,
critical, or neutral. Reasonable people may interpret
language differently. The use of explicit criteria for
statement classification, as outlined in the Methods
(Supplementary Note-2), is important in this regard.
Additionally, presenting all exact text and citations, as
shown in Supplementary Table 3, adds transparency
to such studies. Nevertheless, people may still differ
as to how they interpret written statements and the
extraction of statements and classification of their
citations may differ among individuals constructing
claim-specific citation networks.
The analysis presented here only includes the English
language PubMed indexed journal published record of
a belief system, as can be found through the specified
queries, which may have already excluded through
publication bias15 negative results. Private belief and
belief that may be based on data presented in other
formats, such as scientific meetings, is also not fully
considered in this analysis, though some it appears in
misrepresented abstracts. Technical limitations are
also present in that construction of a claim-specific
citation network is currently largely a manual
endeavor. This implies that human error may be
present in the tabulating of citations. Spot-checking by
other parties can lessen the impact of such errors.
Once constructed, though, such a network is easily
analyzed through computational means using methods
outlined here.
An alternative to the exact computation of citation
bias in a claim-specific citation network is the
estimation of an upper bound for it. The possibility of
citation bias can be assessed without the use of a
claim-specific citation network through the use of
Google scholar, which provides Google-computed

numbers of citations to a publication. Google Scholar
citation counts are not specific to the claim, so these
may miss claim-specific citation bias, but they may
provide an upper limit estimate that is useful in
suggesting that citation bias is likely present. Scopus
and Web of Science might also be used for this
purpose.
The figure below compares the exact claim-specific
citation counts to the Google Scholar estimated total
citation counts (as of 8/5/2008) for each of the 11
primary data papers (not counting recently published
S69). The use of Google scholar alone correctly
suggests that certain primary data papers (70-72) may
be biased against. Certain other papers, like 73, do
receive citations identified by Google scholar, but
these citations are to different content (i.e., not
addressing the beta-amyloid claim) so that the Google
scholar count of total citations is an inaccurate
estimate of the number of claim-specific citations.

70

Claim-specific exact citation counts
Google Scholar all citations

60
# of Citations

Note-17: Limitations and alternatives

50
40
30
20
10
0
70 71 72 73 74 75 76 77 78 79 80
Paper

How Citation Distortions Create Unfounded Authority
Supplementary Material Page 32
Supplementary References
S1.
Needham M, Mastaglia FL. Inclusion body myositis: current pathogenetic concepts and diagnostic and
therapeutic approaches. Lancet Neurol 2007;6:620-631. PubMed
S2.
Needham M, Mastaglia FL, Garlepp MJ. Genetics of inclusion-body myositis. Muscle Nerve
2007;35:549-561. PubMed
S3.
Askanas V, Engel WK. Inclusion-body myositis, a multifactorial muscle disease associated with aging:
current concepts of pathogenesis. Curr Opin Rheumatol 2007;19:550-559. PubMed
S4.
Askanas V, Engel WK. Inclusion-body myositis: a myodegenerative conformational disorder associated
with Abeta, protein misfolding, and proteasome inhibition. Neurology 2006;66(2 Suppl 1):S39-48.
PubMed
S5.
Murphy MP, Golde TE. Inclusion-body myositis and Alzheimer disease: two sides of the same coin, or
different currencies altogether? Neurology 2006;66(2 Suppl 1):S65-68. PubMed
S6.
Buxbaum JN. Treatment and prevention of the amyloidoses: can the lessons learned be applied to
sporadic inclusion-body myositis? Neurology 2006;66(2 Suppl 1):S110-113. PubMed
S7.
Engel WK, Askanas V. Inclusion-body myositis: clinical, diagnostic, and pathologic aspects. Neurology
2006;66(2 Suppl 1):S20-29. PubMed
S8.
Dalakas MC. Inflammatory, immune, and viral aspects of inclusion-body myositis. Neurology
2006;66(2 Suppl 1):S33-38. PubMed
S9.
Dalakas MC. Sporadic inclusion body myositis--diagnosis, pathogenesis and therapeutic strategies. Nat
Clin Pract Neurol 2006;2:437-447. PubMed
S10. Munshi SK, Thanvi B, Jonnalagadda SJ et al. Inclusion body myositis: an underdiagnosed myopathy of
older people. Age Ageing 2006;35:91-94. PubMed
S11. Askanas V, Engel WK. Molecular pathology and pathogenesis of inclusion-body myositis. Microsc Res
Tech 2005;67:114-120. PubMed
S12. Askanas V, Engel WK. Sporadic inclusion-body myositis: a proposed key pathogenetic role of the
abnormalities of the ubiquitin-proteasome system, and protein misfolding and aggregation. Acta Myol
2005;24:17-24. PubMed
S13. Oldfors A, Lindberg C. Diagnosis, pathogenesis and treatment of inclusion body myositis. Curr Opin
Neurol 2005;18:497-503. PubMed
S14. Dalakas MC. Inflammatory disorders of muscle: progress in polymyositis, dermatomyositis and
inclusion body myositis. Curr Opin Neurol 2004;17:561-567. PubMed
S15. Askanas V, Engel WK. Unfolding story of inclusion-body myositis and myopathies: role of misfolded
proteins, amyloid-beta, cholesterol, and aging. J Child Neurol 2003;18:185-190. PubMed
S16. Askanas V, Engel WK. Proposed pathogenetic cascade of inclusion-body myositis: importance of
amyloid-beta, misfolded proteins, predisposing genes, and aging. Curr Opin Rheumatol 2003;15:737744. PubMed
S17. Dalakas MC. Understanding the immunopathogenesis of inclusion-body myositis: present and future
prospects. Rev Neurol (Paris) 2002;158:948-958. PubMed
S18. Askanas V, Engel WK. Inclusion-body myositis and myopathies: different etiologies, possibly similar
pathogenic mechanisms. Curr Opin Neurol 2002;15:525-531. PubMed
S19. Tawil R, Griggs RC. Inclusion body myositis. Curr Opin Rheumatol 2002;14:653-657. PubMed
S20. Askanas V, Engel WK. Newest pathogenetic considerations in inclusion-body myositis: possible role of
amyloid-beta, cholesterol, relation to aging and to Alzheimer's disease. Curr Rheumatol Rep
2002;4:427-433. PubMed

How Citation Distortions Create Unfounded Authority
Supplementary Material Page 33
S21.
S22.
S23.
S24.
S25.
S26.
S27.
S28.
S29.
S30.
S31.
S32.
S33.
S34.
S35.
S36.
S37.
S38.
S39.
S40.
S41.
S42.
S43.
S44.

Askanas V, Engel WK. Inclusion-body myositis: newest concepts of pathogenesis and relation to aging
and Alzheimer disease. J Neuropathol Exp Neurol 2001;60:1-14. PubMed
Oldfors A, Fyhr IM. Inclusion body myositis: genetic factors, aberrant protein expression, and
autoimmunity. Curr Opin Rheumatol 2001;13:469-475. PubMed
Oldfors A, Lindberg C. Inclusion body myositis. Curr Opin Neurol 1999;12:527-533. PubMed
Cherin P. Treatment of inclusion body myositis. Curr Opin Rheumatol 1999;11:456-461. PubMed
Vogel H. Inclusion body myositis--a review. Adv Anat Pathol 1998;5:164-169. PubMed
Askanas V, Engel WK. Sporadic inclusion-body myositis and hereditary inclusion-body myopathies:
current concepts of diagnosis and pathogenesis. Curr Opin Rheumatol 1998;10:530-542. PubMed
Askanas V, Engel WK. Does overexpression of betaAPP in aging muscle have a pathogenic role and a
relevance to Alzheimer's disease? Clues from inclusion body myositis, cultured human muscle, and
transgenic mice. Am J Pathol 1998;153:1673-1677. PubMed
Askanas V, Engel WK. Sporadic inclusion-body myositis and its similarities to Alzheimer disease brain.
Recent approaches to diagnosis and pathogenesis, and relation to aging. Scand J Rheumatol
1998;27:389-405. PubMed
Askanas V, Engel WK. Sporadic inclusion-body myositis and hereditary inclusion-body myopathies:
diseases of oxidative stress and aging? Arch Neurol 1998;55:915-920. PubMed
Askanas V, Engel WK, Alvarez RB. Fourteen newly recognized proteins at the human neuromuscular
junctions--and their nonjunctional accumulation in inclusion-body myositis. Ann N Y Acad Sci
1998;841:28-56. PubMed
Illa I, Dalakas MC. Dermatomyositis, polymyositis and inclusion body myositis: current concepts. Rev
Neurol (Paris) 1998;154:13-16. PubMed
Sivakumar K, Dalakas MC. Inclusion body myositis and myopathies. Curr Opin Neurol 1997;10:413420. PubMed
Dalakas MC, Sivakumar K. The immunopathologic and inflammatory differences between
dermatomyositis, polymyositis and sporadic inclusion body myositis. Curr Opin Neurol 1996;9:235239. PubMed
Garlepp MJ, Mastaglia FL. Inclusion body myositis. J Neurol Neurosurg Psychiatry 1996;60:251-5. PubMed
Carpenter S. Inclusion body myositis, a review. J Neuropathol Exp Neurol 1996;55:1105-1114. PubMed
Griggs RC, Askanas V, DiMauro S et al. Inclusion body myositis and myopathies. Ann Neurol
1995;38:705-713. PubMed
Askanas V, Engel WK. New advances in the understanding of sporadic inclusion-body myositis and
hereditary inclusion-body myopathies. Curr Opin Rheumatol 1995;7:486-496. PubMed
Askanas V, Engel WK, Mirabella M. Idiopathic inflammatory myopathies: inclusion-body myositis,
polymyositis, and dermatomyositis. Curr Opin Neurol 1994;7:448-456. PubMed
Calabrese LH, Chou SM. Inclusion body myositis. Rheum Dis Clin North Am 1994;20:955-972.
PubMed
Chou SM. Inclusion body myositis. Baillieres Clin Neurol 1993;2:557-577. PubMed
Askanas V, Engel WK. New advances in inclusion-body myositis. Curr Opin Rheumatol 1993;5:732741. PubMed
Sekul EA, Dalakas MC. Inclusion body myositis: new concepts. Semin Neurol 1993;13:256-263. PubMed
Briani C, Doria A, Sarzi-Puttini P, Dalakas MC. Update on idiopathic inflammatory myopathies.
Autoimmunity 2006;39:161-170. PubMed
Dalakas MC. Therapeutic targets in patients with inflammatory myopathies: present approaches and a
look to the future. Neuromuscul Disord 2006;16:223-236. PubMed

How Citation Distortions Create Unfounded Authority
Supplementary Material Page 34
S45.
S46.
S47.
S48.
S49.
S50.
S51.
S52.
S53.
S54.
S55.
S56.
S57.
S58.
S59.
S60.
S61.
S62.
S63.
S64.
S65.
S66.
S67.
S68.

Dalakas MC. Mechanisms of disease: signaling pathways and immunobiology of inflammatory
myopathies. Nat Clin Pract Rheumatol 2006;2:219-227. PubMed
Dalakas MC. The future prospects in the classification, diagnosis and therapies of inflammatory
myopathies: a view to the future from the "bench-to-bedside". J Neurol 2004;251:651-657. PubMed
Chinoy H, Ollier WE, Cooper RG. Have recent immunogenetic investigations increased our
understanding of disease mechanisms in the idiopathic inflammatory myopathies? Curr Opin Rheumatol
2004;16:707-713. PubMed
Christopher-Stine L, Plotz PH. Myositis: an update on pathogenesis. Curr Opin Rheumatol
2004;16:700-706. PubMed
Christopher-Stine L, Plotz PH. Adult inflammatory myopathies. Best Pract Res Clin Rheumatol
2004;18:331-344. PubMed
Dalakas MC. The molecular pathophysiology in inflammatory myopathies. Rev Med Interne 2004;25
Suppl 1:S14-16. PubMed
Figarella-Branger D, Civatte M, Bartoli C, Pellissier JF. Cytokines, chemokines, and cell adhesion
molecules in inflammatory myopathies. Muscle Nerve 2003;28:659-682. PubMed
Mastaglia FL, Garlepp MJ, Phillips BA, Zilko PJ. Inflammatory myopathies: clinical, diagnostic and
therapeutic aspects. Muscle Nerve 2003;27:407-425. PubMed
Dalakas MC. Therapeutic approaches in patients with inflammatory myopathies. Semin Neurol
2003;23:199-206. PubMed
Dalakas MC. Muscle biopsy findings in inflammatory myopathies. Rheum Dis Clin North Am
2002;28:779-798. PubMed
Kissel JT. Misunderstandings, misperceptions, and mistakes in the management of the inflammatory
myopathies. Semin Neurol 2002;22:41-51. PubMed
Hilton-Jones D. Inflammatory muscle diseases. Curr Opin Neurol 2001;14:591-596. PubMed
Dalakas MC. Molecular immunology and genetics of inflammatory muscle diseases. Arch Neurol
1998;55:1509-1512. PubMed
Bertorini TE. Inflammatory myopathies [polymyositis, dermatomyositis, inclusion body myositis].
Compr Ther 1998;24:494-502. PubMed
Mantegazza R, Bernasconi P, Confalonieri P, Cornelio F. Inflammatory myopathies and systemic
disorders: a review of immunopathogenetic mechanisms and clinical features. J Neurol 1997;244:277287. PubMed
Amato AA, Barohn RJ. Idiopathic inflammatory myopathies. Neurol Clin 1997;15:615-648. PubMed
Serratrice G. The three groups of polymyositis. Rev Rhum Engl Ed 1996;63:797-800. PubMed
Dalakas MC. Immunopathogenesis of inflammatory myopathies. Ann Neurol 1995;37(suppl 1):S74-S86.
PubMed
Mantegazza R, Bernasconi P. Cellular aspects of myositis. Curr Opin Rheumatol 1994;6:568-574.
PubMed
Dalakas MC. Current treatment of the inflammatory myopathies. Curr Opin Rheumatol 1994;6:595-601.
PubMed
Karpati G, Carpenter S. Pathology of the inflammatory myopathies. Baillieres Clin Neurol 1993;2:527556. PubMed
Dalakas MC. Clinical, immunopathologic, and therapeutic considerations of inflammatory myopathies.
Clin Neuropharmacol 1992;15:327-351. PubMed
Kalovidouris AE. Immune aspects of myositis. Curr Opin Rheumatol 1992;4:809-814. PubMed
Dalakas MC. Inflammatory and toxic myopathies. Curr Opin Neurol Neurosurg 1992;5:645-654.
PubMed

How Citation Distortions Create Unfounded Authority
Supplementary Material Page 35
S69.
S70.
S71.
S72.
S73.
S74.
S75.
S76.
S77.
S78.
S79.
S80.
S81.
S82.
S83.
S84.
S85.
S86.
S87.

Lunemann JD, Schmidt J, Schmid D et al. Beta-amyloid is a substrate of autophagy in sporadic
inclusion body myositis. Ann Neurol 2007;61:476-483. PubMed
Askanas V, Sarkozi E, Bilak M et al. Human muscle macrophages express beta-amyloid precursor and
prion proteins and their mRNAs. Neuroreport 1995;6:1045-1049. PubMed
Sherriff FE, Joachim CL, Squier MV, Esiri MM. Ubiquitinated inclusions in inclusion-body myositis
patients are immunoreactive for cathepsin D but not beta-amyloid. Neurosci Lett 1995;194:37-40.
PubMed
Sarkozi E, Askanas V, Johnson SA et al. Expression of beta-amyloid precursor protein gene is
developmentally regulated in human muscle fibers in vivo and in vitro. Exp Neurol 1994;128:27-33.
PubMed
Nalbantoglu J, Karpati G, Carpenter S. Conspicuous accumulation of a single-stranded DNA binding
protein in skeletal muscle fibers in inclusion body myositis. Am J Pathol 1994;144:874-882. PubMed
Askanas V, Alvarez RB, Engel WK. beta-Amyloid precursor epitopes in muscle fibers of inclusion body
myositis. Ann Neurol 1993;34:551-560. PubMed
Sarkozi E, Askanas V, Johnson SA et al. beta-Amyloid precursor protein mRNA is increased in
inclusion-body myositis muscle. Neuroreport 1993;4:815-818. PubMed
Villanova M, Kawai M, Lubke U et al. Rimmed vacuoles of inclusion body myositis and
oculopharyngeal muscular dystrophy contain amyloid precursor protein and lysosomal markers. Brain
Res 1993;603:343-347. PubMed
Leclerc A, Tome FM, Fardeau M. Ubiquitin and beta-amyloid-protein in inclusion body myositis (IBM),
familial IBM-like disorder and oculopharyngeal muscular dystrophy: an immunocytochemical study.
Neuromuscul Disord 1993;3:283-291. PubMed
Schubert W, Masters CL, Beyreuther K. APP+ T lymphocytes selectively sorted to endomysial tubes in
polymyositis displace NCAM-expressing muscle fibers. Eur J Cell Biol 1993;62:333-342. PubMed
Askanas V, Engel WK, Alvarez RB, Glenner GG. beta-Amyloid protein immunoreactivity in muscle of
patients with inclusion-body myositis. Lancet 1992;339:560-561. PubMed
Askanas V, Engel WK, Alvarez RB. Light and electron microscopic localization of beta-amyloid protein
in muscle biopsies of patients with inclusion-body myositis. Am J Pathol 1992;141:31-36. PubMed
Sugarman MC, Kitazawa M, Baker M et al. Pathogenic accumulation of APP in fast twitch muscle of
IBM patients and a transgenic model. Neurobiol Aging 2006;27:423-432. PubMed
Rosen KM, Veereshwarayya V, Moussa CE et al. Parkin protects against mitochondrial toxins and betaamyloid accumulation in skeletal muscle cells. J Biol Chem 2006;281:12809-12816. PubMed
Kitazawa M, Green KN, Caccamo A, LaFerla FM. Genetically augmenting Abeta42 levels in skeletal
muscle exacerbates inclusion body myositis-like pathology and motor deficits in transgenic mice. Am J
Pathol 2006;168:1986-1997. PubMed
Moussa CE, Fu Q, Kumar P et al. Transgenic expression of beta-APP in fast-twitch skeletal muscle
leads to calcium dyshomeostasis and IBM-like pathology. Faseb J 2006;20:2165-2167. PubMed
Fratta P, Engel WK, McFerrin J et al. Proteasome inhibition and aggresome formation in sporadic
inclusion-body myositis and in amyloid-beta precursor protein-overexpressing cultured human muscle
fibers. Am J Pathol 2005;167:517-526. PubMed
Christensen RA, Shtifman A, Allen PD et al. Calcium dyshomeostasis in beta-amyloid and tau-bearing
skeletal myotubes. J Biol Chem 2004;279:53524-53532. PubMed
Strazielle C, Dumont M, Fukuchi K, Lalonde R. Transgenic mice expressing the human C99 terminal
fragment of betaAPP: effects on cytochrome oxidase activity in skeletal muscle and brain. J Chem
Neuroanat 2004;27:237-246. PubMed

How Citation Distortions Create Unfounded Authority
Supplementary Material Page 36
S88.
S89.
S90.
S91.
S92.
S93.
S94.
S95.
S96.
S97.
S98.
S99.
S100.
S101.
S102.
S103.
S104.
S105.
S106.

Sugarman MC, Yamasaki TR, Oddo S et al. Inclusion body myositis-like phenotype induced by
transgenic overexpression of beta APP in skeletal muscle. Proc Natl Acad Sci U S A 2002;99:63346339. PubMed
Querfurth HW, Suhara T, Rosen KM et al. Beta-amyloid peptide expression is sufficient for myotube
death: implications for human inclusion body myopathy. Mol Cell Neurosci 2001;17:793-810. PubMed
Baron P, Galimberti D, Meda L et al. Production of IL-6 by human myoblasts stimulated with Abeta:
relevance in the pathogenesis of IBM. Neurology 2001;57:1561-1565. PubMed
Baron P, Galimberti D, Meda L et al. Synergistic effect of beta-amyloid protein and interferon gamma
on nitric oxide production by C2C12 muscle cells. Brain 2000;123:374-379. PubMed
McFerrin J, Engel WK, Askanas V. Cultured inclusion-body myositis muscle fibers do not accumulate
beta-amyloid precursor protein and can be innervated. Neurology 1999;53:2184-2187. PubMed
Fukuchi K, Pham D, Hart M et al. Amyloid-beta deposition in skeletal muscle of transgenic mice:
possible model of inclusion body myopathy. Am J Pathol 1998;153:1687-1693. PubMed
Jin LW, Hearn MG, Ogburn CE et al. Transgenic mice over-expressing the C-99 fragment of betaPP
with an alpha-secretase site mutation develop a myopathy similar to human inclusion body myositis. Am
J Pathol 1998;153:1679-1686. PubMed
McFerrin J, Engel WK, Askanas V. Impaired innervation of cultured human muscle overexpressing
betaAPP experimentally and genetically: relevance to inclusion-body myopathies. Neuroreport
1998;9:3201-3205. PubMed
Askanas V, McFerrin J, Alvarez RB et al. Beta APP gene transfer into cultured human muscle induces
inclusion-body myositis aspects. Neuroreport 1997;8:2155-2158. PubMed
Askanas V, McFerrin J, Baque S et al. Transfer of beta-amyloid precursor protein gene using adenovirus
vector causes mitochondrial abnormalities in cultured normal human muscle. Proc Natl Acad Sci U S A
1996;93:1314-1319. PubMed
Banwell BL, Engel AG. AlphaB-crystallin immunolocalization yields new insights into inclusion body
myositis. Neurology 2000;54:1033-1041. PubMed
Hutchinson DO. Inclusion body myositis: abnormal protein accumulation does not trigger apoptosis.
Neurology 1998;51:1742-1745. PubMed
Pruitt JN, 2nd, Showalter CJ, Engel AG. Sporadic inclusion body myositis: counts of different types of
abnormal fibers. Ann Neurol 1996;39:139-143. PubMed
Askanas V, Engel WK, Alvarez RB. Enhanced detection of congo-red-positive amyloid deposits in
muscle fibers of inclusion body myositis and brain of Alzheimer's disease using fluorescence technique.
Neurology 1993;43:1265-1267. PubMed
Mendell JR, Sahenk Z. Inclusion body myositis. Neurology 1992;42:2231-2232. PubMed
Neville HE, Baumbach LL, Ringel SP et al. Familial inclusion body myositis: evidence for autosomal
dominant inheritance. Neurology 1992;42:897-902. PubMed
Mendell JR, Sahenk Z, Gales T, Paul L. Amyloid filaments in inclusion body myositis. Novel findings
provide insight into nature of filaments. Arch Neurol 1991;48:1229-1234. PubMed
Wojcik S, Nogalska A, McFerrin J et al. Myostatin precursor protein is increased and associates with
amyloid-beta precursor protein in inclusion-body myositis culture model. Neuropathol Appl Neurobiol
2007;33:238-242. PubMed
Wojcik S, Engel WK, Yan R et al. NOGO is increased and binds to BACE1 in sporadic inclusion-body
myositis and in AbetaPP-overexpressing cultured human muscle fibers. Acta Neuropathol (Berl)
2007;114:517-526. PubMed

How Citation Distortions Create Unfounded Authority
Supplementary Material Page 37
S107. Salajegheh M, Raju R, Schmidt J, Dalakas MC. Upregulation of thrombospondin-1(TSP-1) and its
binding partners, CD36 and CD47, in sporadic inclusion body myositis. J Neuroimmunol 2007;187:166174. PubMed
S108. Wojcik S, Engel WK, McFerrin J et al. AbetaPP-overexpression and proteasome inhibition increase
alphaB-crystallin in cultured human muscle: relevance to inclusion-body myositis. Neuromuscul Disord
2006;16:839-844. PubMed
S109. Paciello O, Wojcik S, Engel WK et al. Parkin and its association with alpha-synuclein and AbetaPP in
inclusion-body myositis and AbetaPP-overexpressing cultured human muscle fibers. Acta Myol
2006;25:13-22. PubMed
S110. Nogalska A, Engel WK, McFerrin J et al. Homocysteine-induced endoplasmic reticulum protein (Herp)
is up-regulated in sporadic inclusion-body myositis and in endoplasmic reticulum stress-induced
cultured human muscle fibers. J Neurochem 2006;96:1491-1499. PubMed
S111. Broccolini A, Gidaro T, Morosetti R et al. Neprilysin participates in skeletal muscle regeneration and is
accumulated in abnormal muscle fibres of inclusion body myositis. J Neurochem 2006;96:777-789.
PubMed
S112. Li J, Yin C, Okamoto H et al. Proteomic analysis of inclusion body myositis. J Neuropathol Exp Neurol
2006;65:826-833. PubMed
S113. Wojcik S, Engel WK, McFerrin J, Askanas V. Myostatin is increased and complexes with amyloid-beta
within sporadic inclusion-body myositis muscle fibers. Acta Neuropathol (Berl) 2005;110:173-177.
PubMed
S114. Ferrer I, Carmona M, Blanco R et al. Involvement of clusterin and the aggresome in abnormal protein
deposits in myofibrillar myopathies and inclusion body myositis. Brain Pathol 2005;15:101-108.
PubMed
S115. Fratta P, Engel WK, Van Leeuwen FW et al. Mutant ubiquitin UBB+1 is accumulated in sporadic
inclusion-body myositis muscle fibers. Neurology 2004;63:1114-1117. PubMed
S116. Broccolini A, Ricci E, Pescatori M et al. Insulin-like growth factor I in inclusion-body myositis and
human muscle cultures. J Neuropathol Exp Neurol 2004;63:650-659. PubMed
S117. Vattemi G, Engel WK, McFerrin J, Askanas V. Endoplasmic reticulum stress and unfolded protein
response in inclusion body myositis muscle. Am J Pathol 2004;164:1-7. PubMed
S118. Choi YC, Kim TS, Kim SY. Increase in transglutaminase 2 in idiopathic inflammatory myopathies. Eur
Neurol 2004;51:10-14. PubMed
S119. Vattemi G, Engel WK, McFerrin J, Askanas V. Cystatin C colocalizes with amyloid-beta and
coimmunoprecipitates with amyloid-beta precursor protein in sporadic inclusion-body myositis muscles.
J Neurochem 2003;85:1539-1546. PubMed
S120. Jaworska-Wilczynska M, Wilczynski GM, Engel WK et al. Three lipoprotein receptors and cholesterol
in inclusion-body myositis muscle. Neurology 2002;58:438-445. PubMed
S121. Greenberg SA, Sanoudou D, Haslett JN et al. Molecular profiles of inflammatory myopathies.
Neurology 2002;59:1170-1182. PubMed
S122. Vattemi G, Engel WK, McFerrin J et al. Presence of BACE1 and BACE2 in muscle fibres of patients
with sporadic inclusion-body myositis. Lancet 2001;358:1962-1964. PubMed
S123. Wilczynski GM, Engel WK, Askanas V. Novel cytoplasmic immunolocalization of RNA polymerase II
in inclusion-body myositis muscle. Neuroreport 2001;12:1809-1814. PubMed
S124. Zanusso G, Vattemi G, Ferrari S et al. Increased expression of the normal cellular isoform of prion
protein in inclusion-body myositis, inflammatory myopathies and denervation atrophy. Brain Pathol
2001;11:182-189. PubMed

How Citation Distortions Create Unfounded Authority
Supplementary Material Page 38
S125. Choi Y-C, Park GT, Kim T-S et al. Sporadic inclusion body myositis correlates with increased
expression and cross-linking by transglutaminases 1 and 2. J. Biol. Chem 2000;275:8703-8710. PubMed
S126. Choi YC, Dalakas MC. Expression of matrix metalloproteinases in the muscle of patients with
inflammatory myopathies. Neurology 2000;54:65-71. PubMed
S127. Wilczynski GM, Engel WK, Askanas V. Cyclin-dependent kinase 5 colocalizes with phosphorylated tau
in human inclusion-body myositis paired-helical filaments and may play a role in tau phosphorylation.
Neurosci Lett 2000;293:33-36. PubMed
S128. Kok CC, Boyt A, Gaudieri S et al. Mitochondrial DNA variants in inclusion body myositis.
Neuromuscul Disord 2000;10:604-611. PubMed
S129. Askanas V, Engel WK, Alvarez RB et al. Novel immunolocalization of alpha-synuclein in human
muscle of inclusion-body myositis, regenerating and necrotic muscle fibers, and at neuromuscular
junctions. J Neuropathol Exp Neurol 2000;59:592-598. PubMed
S130. Wilczynski GM, Engel WK, Askanas V. Association of active extracellular signal-regulated protein
kinase with paired helical filaments of inclusion-body myositis muscle suggests its role in inclusionbody myositis tau phosphorylation. Am J Pathol 2000;156:1835-1840. PubMed
S131. Broccolini A, Engel WK, Alvarez RB, Askanas V. Redox factor-1 in muscle biopsies of patients with
inclusion-body myositis. Neurosci Lett 2000;287:1-4. PubMed
S132. Li M, Dalakas MC. The muscle mitogen-activated protein kinase is altered in sporadic inclusion body
myositis. Neurology 2000;54:1665-1670. PubMed
S133. Broccolini A, Engel WK, Alvarez RB, Askanas V. Paired helical filaments of inclusion-body myositis
muscle contain RNA and survival motor neuron protein. Am J Pathol 2000;156:1151-1155. PubMed
S134. Askanas V, Engel WK, Yang CC et al. Light and electron microscopic immunolocalization of presenilin
1 in abnormal muscle fibers of patients with sporadic inclusion-body myositis and autosomal-recessive
inclusion-body myopathy. Am J Pathol 1998;152:889-895. PubMed
S135. Yang CC, Askanas V, Engel WK, Alvarez RB. Immunolocalization of transcription factor NF-kappaB
in inclusion-body myositis muscle and at normal human neuromuscular junctions. Neurosci Lett
1998;254:77-80. PubMed
S136. Semino-Mora C, Dalakas MC. Rimmed vacuoles with beta-amyloid and ubiquitinated filamentous
deposits in the muscles of patients with long-standing denervation (postpoliomyelitis muscular atrophy):
similarities with inclusion body myositis. Hum Pathol 1998;29:1128-1133. PubMed
S137. Yang CC, Alvarez RB, Engel WK, Askanas V. Increase of nitric oxide synthases and nitrotyrosine in
inclusion-body myositis. Neuroreport 1996;8:153-158. PubMed
S138. Mirabella M, Alvarez RB, Engel WK et al. Apolipoprotein E and apolipoprotein E messenger RNA in
muscle of inclusion body myositis and myopathies. Ann Neurol 1996;40:864-872. PubMed
S139. Sarkozi E, Askanas V, Engel WK. Abnormal accumulation of prion protein mRNA in muscle fibers of
patients with sporadic inclusion-body myositis and hereditary inclusion-body myopathy. Am J Pathol
1994;145:1280-1284. PubMed
S140. Askanas V, Mirabella M, Engel WK et al. Apolipoprotein E immunoreactive deposits in inclusion-body
muscle diseases. Lancet 1994;343:364-365. PubMed
S141. Askanas V, Engel WK, Bilak M et al. Twisted tubulofilaments of inclusion body myositis muscle
resemble paired helical filaments of Alzheimer brain and contain hyperphosphorylated tau. Am J Pathol
1994;144:177-187. PubMed
S142. Askanas V, Bilak M, Engel WK et al. Prion protein is abnormally accumulated in inclusion-body
myositis. Neuroreport 1993;5:25-28. PubMed

How Citation Distortions Create Unfounded Authority
Supplementary Material Page 39
S143. Bilak M, Askanas V, Engel WK. Strong immunoreactivity of alpha 1-antichymotrypsin co-localizes
with beta-amyloid protein and ubiquitin in vacuolated muscle fibers of inclusion-body myositis. Acta
Neuropathol (Berl) 1993;85:378-382. PubMed
S144. Greenberg SA. A gene expression approach to study perturbed pathways in myositis. Curr Opin
Rheumatol 2007;19:536-541. PubMed
S145. Kimonis VE, Watts GD. Autosomal dominant inclusion body myopathy, Paget disease of bone, and
frontotemporal dementia. Alzheimer Dis Assoc Disord 2005;19 Suppl 1:S44-47. PubMed
S146. Nogalska A, Wojcik S, Engel WK et al. Endoplasmic reticulum stress induces myostatin precursor
protein and NF-kappaB in cultured human muscle fibers: relevance to inclusion body myositis. Exp
Neurol 2007;204:610-618. PubMed
S147. Malicdan MC, Noguchi S, Nonaka I et al. A GNE knockout mouse expressing human V572L mutation
develops features similar to distal myopathy with rimmed vacuoles or hereditary inclusion body
myopathy. Hum Mol Genet 2007;16:115-128. PubMed
S148. Morosetti R, Mirabella M, Gliubizzi C et al. MyoD expression restores defective myogenic
differentiation of human mesoangioblasts from inclusion-body myositis muscle. Proc Natl Acad Sci U S
A 2006;103:16995-17000. PubMed
S149. Chahin N, Engel AG. Correlation of muscle biopsy, clinical course, and outcome in PM and sporadic
IBM. Neurology 2008;70:418-24. PubMed
S150. Huang S, Liang J, Zheng M et al. Inducible overexpression of wild-type prion protein in the muscles
leads to a primary myopathy in transgenic mice. Proc Natl Acad Sci U S A 2007;104:6800-6805.
PubMed
S151. Dalakas MC, Rakocevic G, Shatunov A et al. Inclusion body myositis with human immunodeficiency
virus infection: four cases with clonal expansion of viral-specific T cells. Ann Neurol 2007;61:466-475.
PubMed
S152. Hadjivassiliou M, Chattopadhyay AK, Grunewald RA et al. Myopathy associated with gluten
sensitivity. Muscle Nerve 2007;35:443-450. PubMed
S153. Weihl CC, Miller SE, Hanson PI, Pestronk A. Transgenic expression of inclusion body myopathy
associated mutant p97/VCP causes weakness and ubiquitinated protein inclusions in mice. Hum Mol
Genet 2007;16:919-928. PubMed
S154. Hatanaka Y, Oh SJ. Single-fiber electromyography in sporadic inclusion body myopathy. Clin
Neurophysiol 2007;118:1563-1568. PubMed
S155. Finch CE. A perspective on sporadic inclusion-body myositis: the role of aging and inflammatory
processes. Neurology 2006;66(2 Suppl 1):S1-6. PubMed
S156. Glabe CG, Kayed R. Common structure and toxic function of amyloid oligomers implies a common
mechanism of pathogenesis. Neurology 2006;66(2 Suppl 1):S74-78. PubMed
S157. Vetrivel KS, Thinakaran G. Amyloidogenic processing of beta-amyloid precursor protein in intracellular
compartments. Neurology 2006;66(2 Suppl 1):S69-73. PubMed
S158. Moreira PI, Honda K, Zhu X et al. Brain and brawn: parallels in oxidative strength. Neurology
2006;66(2 Suppl 1):S97-101. PubMed
S159. Zhang K, Kaufman RJ. The unfolded protein response: a stress signaling pathway critical for health and
disease. Neurology 2006;66(2 Suppl 1):S102-109. PubMed
S160. Koistinen H, Prinjha R, Soden P et al. Elevated levels of amyloid precursor protein in muscle of patients
with amyotrophic lateral sclerosis and a mouse model of the disease. Muscle Nerve 2006;34:444-450.
PubMed
S161. Fidzianska A, Glinka Z. Rimmed vacuoles with beta-amyloid and tau protein deposits in the muscle of
children with hereditary myopathy. Acta Neuropathol (Berl) 2006;112:185-193. PubMed

How Citation Distortions Create Unfounded Authority
Supplementary Material Page 40
S162. Dimitri D, Benveniste O, Dubourg O et al. Shared blood and muscle CD8+ T-cell expansions in
inclusion body myositis. Brain 2006;129:986-995. PubMed
S163. McGavern DB. Immunotherapeutic relief from persistent infections and amyloid disorders. Neurology
2006;66(2 Suppl 1):S59-64. PubMed
S164. Steinman L. Controlling autoimmunity in sporadic inclusion-body myositis. Neurology 2006;66(2 Suppl
1):S56-58. PubMed
S165. Oldfors A, Moslemi AR, Jonasson L et al. Mitochondrial abnormalities in inclusion-body myositis.
Neurology 2006;66(2 Suppl 1):S49-55. PubMed
S166. Ghetti B, Goebel HH. Frontotemporal dementia: the post-tau era. Neurology 2006;67:560-561. PubMed
S167. Weihl CC, Dalal S, Pestronk A, Hanson PI. Inclusion body myopathy-associated mutations in p97/VCP
impair endoplasmic reticulum-associated degradation. Hum Mol Genet 2006;15:189-199. PubMed
S168. De Bleecker JL, Creus KK, De Paepe B. Potential therapeutic targets for idiopathic inflammatory
myopathies. Drug News Perspect 2006;19:549-557. PubMed
S169. Authier FJ, Chariot P, Gherardi RK. Skeletal muscle involvement in human immunodeficiency virus
(HIV)-infected patients in the era of highly active antiretroviral therapy (HAART). Muscle Nerve
2005;32:247-260. PubMed
S170. Dalakas MC. Autoimmune muscular pathologies. Neurol Sci 2005;26(Suppl 1):S7-8. PubMed
S171. Krivickas LS, Amato AA, Krishnan G et al. Preservation of in vitro muscle fiber function in
dermatomyositis and inclusion body myositis: a single fiber study. Neuromuscul Disord 2005;15:349354. PubMed
S172. Ranque-Francois B, Maisonobe T, Dion E et al. Familial inflammatory inclusion body myositis. Ann
Rheum Dis 2005;64:634-637. PubMed
S173. Caccamo A, Oddo S, Sugarman MC et al. Age- and region-dependent alterations in Abeta-degrading
enzymes: implications for Abeta-induced disorders. Neurobiol Aging 2005;26:645-654. PubMed
S174. Koudinov AR, Koudinova NV. Cholesterol homeostasis failure as a unifying cause of synaptic
degeneration. J Neurol Sci 2005;229-230:233-240. PubMed
S175. Cafforio G, Pistolesi S, D'Avino C et al. Inclusion body myopathy associated with motor neuron
syndrome: three case reports. Clin Neuropathol 2005;24:36-41. PubMed
S176. Boros S, Kamps B, Wunderink L et al. Transglutaminase catalyzes differential crosslinking of small
heat shock proteins and amyloid-beta. FEBS Lett 2004;576:57-62. PubMed
S177. Gossrau G, Gestrich B, Koch R et al. Apolipoprotein E and alpha-1-antichymotrypsin polymorphisms in
sporadic inclusion body myositis. Eur Neurol 2004;51:215-220. PubMed
S178. Fidzianska A, Rowinska-Marcinska K, Hausmanowa-Petrusewicz I. Coexistence of X-linked recessive
Emery-Dreifuss muscular dystrophy with inclusion body myositis-like morphology. Acta Neuropathol
(Berl) 2004;107:197-203. PubMed
S179. Lampe JB, Gossrau G, Kempe A et al. Analysis of HLA class I and II alleles in sporadic inclusion-body
myositis. J Neurol 2003;250:1313-1317. PubMed
S180. Nirmalananthan N, Holton JL, Hanna MG. Is it really myositis? A consideration of the differential
diagnosis. Curr Opin Rheumatol 2004;16:684-691. PubMed
S181. Maurage CA, Bussiere T, Sergeant N et al. Tau aggregates are abnormally phosphorylated in inclusion
body myositis and have an immunoelectrophoretic profile distinct from other tauopathies. Neuropathol
Appl Neurobiol 2004;30:624-634. PubMed
S182. Price P, Santoso L, Mastaglia F et al. Two major histocompatibility complex haplotypes influence
susceptibility to sporadic inclusion body myositis: critical evaluation of an association with HLA-DR3.
Tissue Antigens 2004;64:575-580. PubMed

How Citation Distortions Create Unfounded Authority
Supplementary Material Page 41
S183. Dalakas MC. The use of intravenous immunoglobulin in the treatment of autoimmune neuromuscular
diseases: evidence-based indications and safety profile. Pharmacol Ther 2004;102:177-193. PubMed
S184. Dalakas MC. Intravenous immunoglobulin in autoimmune neuromuscular diseases. JAMA
2004;291:2367-2375. PubMed
S185. Olive M, Unzeta M, Moreno D, Ferrer I. Overexpression of semicarbazide-sensitive amine oxidase in
human myopathies. Muscle Nerve 2004;29:261-266. PubMed
S186. Bronner IM, Linssen WH, van der Meulen MF et al. Polymyositis: an ongoing discussion about a
disease entity. Arch Neurol 2004;61:132-135. PubMed
S187. Tseng BP, Kitazawa M, LaFerla FM. Amyloid beta-peptide: the inside story. Curr Alzheimer Res
2004;1:231-239. PubMed
S188. Askanas V, Engel WK. Unicorns, dragons, polymyositis, and other mythical beasts. Neurology
2004;63:403-404, author reply 404. PubMed
S189. Chitnis T, Khoury SJ. 20. Immunologic neuromuscular disorders. J Allergy Clin Immunol
2003;111:S659-668. PubMed
S190. Askanas V, Engel WK, McFerrin J, Vattemi G. Transthyretin Val122Ile, accumulated Abeta, and
inclusion-body myositis aspects in cultured muscle. Neurology 2003;61:257-260. PubMed
S191. Dalakas MC, Hohlfeld R. Polymyositis and dermatomyositis. Lancet 2003;362:971-982. PubMed
S192. Derk CT, Vivino FB, Kenyon L, Mandel S. Inclusion body myositis in connective tissue disorders: case
report and review of the literature. Clin Rheumatol 2003;22:324-328. PubMed
S193. Massawi G, Hickling P, Hilton D, Patterson C. Inclusion body myositis evolving in systemic lupus
erythrematosus? A case report. Rheumatology (Oxford) 2003;42:1012-1014. PubMed
S194. Muntzing K, Lindberg C, Moslemi AR, Oldfors A. Inclusion body myositis: clonal expansions of
muscle-infiltrating T cells persist over time. Scand J Immunol 2003;58:195-200. PubMed
S195. Parissis D, Karkavelas G, Taskos N, Milonas I. Inclusion body myositis in a patient with a presumed
diagnosis of post-polio syndrome. J Neurol 2003;250:619-621. PubMed
S196. Krause S, Schlotter-Weigel B, Walter MC et al. A novel homozygous missense mutation in the GNE
gene of a patient with quadriceps-sparing hereditary inclusion body myopathy associated with muscle
inflammation. Neuromuscul Disord 2003;13:830-834. PubMed
S197. Dalakas MC. High-dose intravenous immunoglobulin in inflammatory myopathies: experience based on
controlled clinical trials. Neurol Sci 2003;24(Suppl 4):S256-259. PubMed
S198. Tateyama M, Saito N, Fujihara K et al. Familial inclusion body myositis: a report on two Japanese
sisters. Intern Med 2003;42:1035-1038. PubMed
S199. Fidzianska A, Kaminska A. Congenital myopathy with abundant ring fibres, rimmed vacuoles and
inclusion body myositis-type inclusions. Neuropediatrics 2003;34:40-44. PubMed
S200. Rutkove SB, Parker RA, Nardin RA et al. A pilot randomized trial of oxandrolone in inclusion body
myositis. Neurology 2002;58:1081-1087. PubMed
S201. Kim SY, Jeitner TM, Steinert PM. Transglutaminases in disease. Neurochem Int 2002;40:85-103.
PubMed
S202. Yazici Y, Kagen LJ. Clinical presentation of the idiopathic inflammatory myopathies. Rheum Dis Clin
North Am 2002;28:823-832. PubMed
S203. van der Meulen MF, Hoogendijk JE, Moons KG et al. Rimmed vacuoles and the added value of SMI-31
staining in diagnosing sporadic inclusion body myositis. Neuromuscul Disord 2001;11:447-451.
PubMed
S204. Phillips BA, Cala LA, Thickbroom GW et al. Patterns of muscle involvement in inclusion body
myositis: clinical and magnetic resonance imaging study. Muscle Nerve 2001;24:1526-1534. PubMed

How Citation Distortions Create Unfounded Authority
Supplementary Material Page 42
S205. Felice KJ, North WA. Inclusion body myositis in Connecticut: observations in 35 patients during an 8year period. Medicine (Baltimore) 2001;80:320-327. PubMed
S206. Cherin P, Menard D, Mouton P et al. Macrophagic myofasciitis associated with inclusion body myositis:
a report of three cases. Neuromuscul Disord 2001;11:452-457. PubMed
S207. Arnardottir S, Ansved T, Nennesmo I, Borg K. Report of a patient with inclusion body myositis and
CD8+ chronic lymphocytic leukaemia--post-mortem analysis of muscle and brain. Acta Neurol Scand
2001;103:131-135. PubMed
S208. Dalakas MC, Koffman B, Fujii M et al. A controlled study of intravenous immunoglobulin combined
with prednisone in the treatment of IBM. Neurology 2001;56:323-327. PubMed
S209. Ozden S, Gessain A, Gout O, Mikol J. Sporadic inclusion body myositis in a patient with human T cell
leukemia virus type 1-associated myelopathy. Clin Infect Dis 2001;32:510-514. PubMed
S210. Kieseier BC, Schneider C, Clements JM et al. Expression of specific matrix metalloproteinases in
inflammatory myopathies. Brain 2001;124:341-351. PubMed
S211. Lampe JB, Walter MC, Reichmann H. Neurodegeneration-associated proteins and inflammation in
sporadic inclusion-body myositis. Adv Exp Med Biol 2001;487:219-228. PubMed
S212. Kovach MJ, Waggoner B, Leal SM et al. Clinical delineation and localization to chromosome 9p13.3p12 of a unique dominant disorder in four families: hereditary inclusion body myopathy, Paget disease
of bone, and frontotemporal dementia. Mol Genet Metab 2001;74:458-475. PubMed
S213. Muller-Felber W, Pongratz D, Reimers C. 64th ENMC International Workshop: therapeutic approaches
to dermatomyositis, polymyositis, and inclusion body myositis29-31 January 1999, Naarden, The
Netherlands. Neuromuscul Disord 2001;11:88-92. PubMed
S214. Yamada T, Minohara M, Imaiso Y et al. High-dose vitamin C therapy for inclusion body myositis.
Fukuoka Igaku Zasshi 2001;92:99-104. PubMed
S215. Tsuruta Y, Yamada T, Yoshimura T et al. Inclusion body myositis associated with hepatitis C virus
infection. Fukuoka Igaku Zasshi 2001;92:370-376. PubMed
S216. Fam AG. Recent advances in the management of adult myositis. Expert Opin Investig Drugs
2001;10:1265-1277. PubMed
S217. Fukuchi K, Li L, Hart M, Lindsey JR. Accumulation of amyloid-beta protein in exocrine glands of
transgenic mice overexpressing a carboxyl terminal portion of amyloid protein precursor. Int J Exp
Pathol 2000;81:231-239. PubMed
S218. Capsoni S, Ruberti F, Di Daniel E, Cattaneo A. Muscular dystrophy in adult and aged anti-NGF
transgenic mice resembles an inclusion body myopathy. J Neurosci Res 2000;59:553-560. PubMed
S219. Bedlack RS, Strittmatter WJ, Morgenlander JC. Apolipoprotein E and neuromuscular disease: a critical
review of the literature. Arch Neurol 2000;57:1561-1565. PubMed
S220. Frederikse PH, Zigler SJ, Jr., Farnsworth PN, Carper DA. Prion protein expression in mammalian
lenses. Curr Eye Res 2000;20:137-143. PubMed
S221. Askanas V, Engel WK, Alvarez RB et al. Inclusion body myositis, muscle blood vessel and cardiac
amyloidosis, and transthyretin Val122Ile allele. Ann Neurol 2000;47:544-549. PubMed
S222. Gayathri N, Anisya V, Veerendra Kumar M et al. Inclusion body myositis (IBM). Clin Neuropathol
2000;19:13-20. PubMed
S223. Amemiya K, Granger RP, Dalakas MC. Clonal restriction of T-cell receptor expression by infiltrating
lymphocytes in inclusion body myositis persists over time. Studies in repeated muscle biopsies. Brain
2000;123:2030-2039. PubMed
S224. Grau JM, Perea M. Dermatomyositis with the features of inclusion body myositis associated with
carcinoma of the bladder: a true association? Br J Dermatol 2000;143:671. PubMed

How Citation Distortions Create Unfounded Authority
Supplementary Material Page 43
S225. Boon AJ, Stolp-Smith KA. Inclusion body myositis masquerading as polymyositis: a case study. Arch
Phys Med Rehabil 2000;81:1123-1126. PubMed
S226. Di Blasi C, Mora M, Pareyson D et al. Partial laminin alpha2 chain deficiency in a patient with
myopathy resembling inclusion body myositis. Ann Neurol 2000;47:811-816. PubMed
S227. Phillips BA, Zilko PJ, Mastaglia FL. Prevalence of sporadic inclusion body myositis in Western
Australia. Muscle Nerve 2000;23:970-972. PubMed
S228. Walter MC, Lochmuller H, Toepfer M et al. High-dose immunoglobulin therapy in sporadic inclusion
body myositis: a double-blind, placebo-controlled study. J Neurol 2000;247:22-28. PubMed
S229. Nakayama T, Horiuchi E, Watanabe T et al. A case of inclusion body myositis with benign monoclonal
gammopathy successfully responding to repeated immunoabsorption. J Neurol Neurosurg Psychiatry
2000;68:230-233. PubMed
S230. Mirabella M, Christodoulou K, Di Giovanni S et al. An Italian family with autosomal recessive
quadriceps-sparing inclusion-body myopathy (ARQS-IBM) linked to chromosome 9p1. Neurol Sci
2000;21:99-102. PubMed
S231. Kuo YM, Kokjohn TA, Watson MD et al. Elevated abeta42 in skeletal muscle of Alzheimer disease
patients suggests peripheral alterations of AbetaPP metabolism. Am J Pathol 2000;156:797-805.
PubMed
S232. Limaye V, Scott G, Kwiatek R, Pile K. Inclusion body myositis associated with systemic lupus
erythematosus (SLE). Aust N Z J Med 2000;30:275-276. PubMed
S233. Guyer C. Recent developments in animal models of human neurodegenerative diseases. Toxicol Pathol
2000;28:363-366. PubMed
S234. Barohn RJ, Amato AA. Inclusion Body Myositis. Curr Treat Options Neurol 2000;2:7-12. PubMed
S235. Talanin NY, Bushore D, Rasberry R et al. Dermatomyositis with the features of inclusion body myositis
associated with carcinoma of the bladder. Br J Dermatol 1999;141:926-930. PubMed
S236. Nakano S, Akiguchi I, Nakamura S et al. Aberrant expression of cyclin-dependent kinase 5 in inclusion
body myositis. Neurology 1999;53:1671-1676. PubMed
S237. Kok CC, Croager EJ, Witt CS et al. Mapping of a candidate region for susceptibility to inclusion body
myositis in the human major histocompatibility complex. Immunogenetics 1999;49:508-516. PubMed
S238. Lampe J, Kitzler H, Walter MC et al. Methionine homozygosity at prion gene codon 129 may
predispose to sporadic inclusion-body myositis. Lancet 1999;353:465-466. PubMed
S239. Villanova M, Ceuterick C, Dotti MT et al. Detection of beta-A4 amyloid and its precursor protein in the
muscle of a patient with juvenile neuronal ceroid lipofuscinosis (Spielmeyer-Vogt-Sjogren). Acta
Neuropathol (Berl) 1999;98:78-84. PubMed
S240. McCoy AL, Bubb MR, Plotz PH, Davis JC. Inclusion body myositis long after dermatomyositis: a
report of two cases. Clin Exp Rheumatol 1999;17:235-239. PubMed
S241. Mastaglia FL, Phillips BA, Zilko PJ. Inflammatory Myopathy. Curr Treat Options Neurol 1999;1:263272. PubMed
S242. Fyhr IM, Moslemi AR, Lindberg C, Oldfors A. T cell receptor beta-chain repertoire in inclusion body
myositis. J Neuroimmunol 1998;91:129-134. PubMed
S243. Levine TD, Pestronk A. Inflammatory myopathy with cytochrome oxidase negative muscle fibers:
methotrexate treatment. Muscle Nerve 1998;21:1724-1728. PubMed
S244. Lodi R, Taylor DJ, Tabrizi SJ et al. Normal in vivo skeletal muscle oxidative metabolism in sporadic
inclusion body myositis assessed by 31P-magnetic resonance spectroscopy. Brain 1998;121:2119-2126.
PubMed
S245. Koffman BM, Sivakumar K, Simonis T et al. HLA allele distribution distinguishes sporadic inclusion
body myositis from hereditary inclusion body myopathies. J Neuroimmunol 1998;84:139-142. PubMed

How Citation Distortions Create Unfounded Authority
Supplementary Material Page 44
S246. Bender A, Behrens L, Engel AG, Hohlfeld R. T-cell heterogeneity in muscle lesions of inclusion body
myositis. J Neuroimmunol 1998;84:86-91. PubMed
S247. van der Meulen MF, Hoogendijk JE, Jansen GH et al. Absence of characteristic features in two patients
with inclusion body myositis. J Neurol Neurosurg Psychiatry 1998;64:396-398. PubMed
S248. Tome FM, Fardeau M. Hereditary inclusion body myopathies. Curr Opin Neurol 1998;11:453-459.
PubMed
S249. Darin N, Kyllerman M, Wahlstrom J et al. Autosomal dominant myopathy with congenital joint
contractures, ophthalmoplegia, and rimmed vacuoles. Ann Neurol 1998;44:242-248. PubMed
S250. Oyama F, Murakami N, Ihara Y. Chloroquine myopathy suggests that tau is degraded in lysosomes:
implication for the formation of paired helical filaments in Alzheimer's disease. Neurosci Res
1998;31:1-8. PubMed
S251. Yang CC, Alvarez RB, Engel WK et al. Nitric oxide-induced oxidative stress in autosomal recessive and
dominant inclusion-body myopathies. Brain 1998;121:1089-1097. PubMed
S252. Horvath R, Fu K, Johns T et al. Characterization of the mitochondrial DNA abnormalities in the skeletal
muscle of patients with inclusion body myositis. J Neuropathol Exp Neurol 1998;57:396-403. PubMed
S253. Amato AA, Shebert RT. Inclusion body myositis in twins. Neurology 1998;51:598-600. PubMed
S254. Dalakas MC. Controlled studies with high-dose intravenous immunoglobulin in the treatment of
dermatomyositis, inclusion body myositis, and polymyositis. Neurology 1998;51(6 Suppl 5):S37-45.
PubMed
S255. Querfurth HW, Jiang J, Geiger JD, Selkoe DJ. Caffeine stimulates amyloid beta-peptide release from
beta-amyloid precursor protein-transfected HEK293 cells. J Neurochem 1997;69:1580-1591. PubMed
S256. Sivakumar K, Semino-Mora C, Dalakas MC. An inflammatory, familial, inclusion body myositis with
autoimmune features and a phenotype identical to sporadic inclusion body myositis. Studies in three
families. Brain 1997;120:653-661. PubMed
S257. Dalakas MC, Sonies B, Dambrosia J et al. Treatment of inclusion-body myositis with IVIg: a doubleblind, placebo-controlled study. Neurology 1997;48:712-716. PubMed
S258. Brannagan TH, Hays AP, Lange DJ, Trojaborg W. The role of quantitative electromyography in
inclusion body myositis. J Neurol Neurosurg Psychiatry 1997;63:776-779. PubMed
S259. Fyhr IM, Moslemi AR, Mosavi AA et al. Oligoclonal expansion of muscle infiltrating T cells in
inclusion body myositis. J Neuroimmunol 1997;79:185-189. PubMed
S260. Spector SA, Lemmer JT, Koffman BM et al. Safety and efficacy of strength training in patients with
sporadic inclusion body myositis. Muscle Nerve 1997;20:1242-1248. PubMed
S261. Prayson RA, Cohen ML. Ubiquitin immunostaining and inclusion body myositis: study of 30 patients
with inclusion body myositis. Hum Pathol 1997;28:887-892. PubMed
S262. Mastaglia FL, Phillips BA, Zilko P. Treatment of inflammatory myopathies. Muscle Nerve 1997;20:651664. PubMed
S263. Jensen ML, Wieting JM, Andary MT et al. Inclusion body myositis and transitional cell carcinoma of
the bladder: significant resolution of symptoms after tumor excision. Arch Phys Med Rehabil
1997;78:327-329. PubMed
S264. Dalakas MC, Illa I, Gallardo E, Juarez C. Inclusion body myositis and paraproteinemia: incidence and
immunopathologic correlations. Ann Neurol 1997;41:100-104. PubMed
S265. Askanas V. New developments in hereditary inclusion body myopathies. Ann Neurol 1997;41:421-422.
PubMed
S266. Authier FJ, Mhiri C, Chazaud B et al. Interleukin-1 expression in inflammatory myopathies: evidence of
marked immunoreactivity in sarcoid granulomas and muscle fibres showing ischaemic and regenerative
changes. Neuropathol Appl Neurobiol 1997;23:132-140. PubMed

How Citation Distortions Create Unfounded Authority
Supplementary Material Page 45
S267. Sekul EA, Chow C, Dalakas MC. Magnetic resonance imaging of the forearm as a diagnostic aid in
patients with sporadic inclusion body myositis. Neurology 1997;48:863-866. PubMed
S268. Barohn RJ. The therapeutic dilemma of inclusion body myositis. Neurology 1997;48:567-568. PubMed
S269. Robertson TA, Dutton NS, Martins RN et al. Beta-amyloid protein-containing inclusions in skeletal
muscle of apolipoprotein-E-deficient mice. Am J Pathol 1997;150:417-427. PubMed
S270. Luciano CA, Dalakas MC. Inclusion body myositis: no evidence for a neurogenic component.
Neurology 1997;48:29-33. PubMed
S271. Cupler EJ, Leon-Monzon M, Miller J et al. Inclusion body myositis in HIV-1 and HTLV-1 infected
patients. Brain 1996;119:1887-1893. PubMed
S272. Sivakumar K, Dalakas MC. The spectrum of familial inclusion body myopathies in 13 families and a
description of a quadriceps-sparing phenotype in non-Iranian Jews. Neurology 1996;47:977-984.
PubMed
S273. De Bleecker JL, Engel AG, Ertl BB. Myofibrillar myopathy with abnormal foci of desmin positivity. II.
Immunocytochemical analysis reveals accumulation of multiple other proteins. J Neuropathol Exp
Neurol 1996;55:563-577. PubMed
S274. Love S, Nicoll JA, Lowe J, Sherriff F. Apolipoprotein E allele frequencies in sporadic inclusion body
myositis. Muscle Nerve 1996;19:1605-1607. PubMed
S275. Amato AA, Gronseth GS, Jackson CE et al. Inclusion body myositis: clinical and pathological
boundaries. Ann Neurol 1996;40:581-586. PubMed
S276. Askanas V, Engel WK, Mirabella M et al. Apolipoprotein E alleles in sporadic inclusion-body myositis
and hereditary inclusion-body myopathy. Ann Neurol 1996;40:264-265. PubMed
S277. Santorelli FM, Sciacco M, Tanji K et al. Multiple mitochondrial DNA deletions in sporadic inclusion
body myositis: a study of 56 patients. Ann Neurol 1996;39:789-795. PubMed
S278. Felice KJ, Grunnet ML. Inclusion body myositis associated with a severe unilateral levodopa-responsive
upper extremity tremor. Muscle Nerve 1996;19:787-789. PubMed
S279. Dalakas MC. Clinical benefits and immunopathological correlates of intravenous immune globulin in
the treatment of inflammatory myopathies. Clin Exp Immunol 1996;104(Suppl 1):55-60. PubMed
S280. Naumann M, Reichmann H, Goebel HH et al. Glucocorticoid-sensitive hereditary inclusion body
myositis. J Neurol 1996;243:126-130. PubMed
S281. Mirabella M, Alvarez RB, Bilak M et al. Difference in expression of phosphorylated tau epitopes
between sporadic inclusion-body myositis and hereditary inclusion-body myopathies. J Neuropathol
Exp Neurol 1996;55:774-786. PubMed
S282. Askanas V, Engel WK. Response to Letter from Rosenblum, W. I.: Two distinct forms of
hyperphosphorylated tau in sporatic versus hereditary inclusion myopathy. J Neuropathol Exp Neurol
1996;55:1179-1180. PubMed
S283. Fiori MG, Salvi F, Plasmati R, Tassinari CA. Muscle fiber splitting, capillary internalization, and targetlike fiber formation in familial amyloidotic polyneuropathy. Clin Neuropathol 1996;15:240-247.
PubMed
S284. Kagen LJ. New developments in the myositis syndromes. Bull Rheum Dis 1996;45:1-4. PubMed
S285. Garlepp MJ, Tabarias H, van Bockxmeer FM et al. Apolipoprotein E epsilon 4 in inclusion body
myositis. Ann Neurol 1995;38:957-959. PubMed
S286. Nadkarni N, Freimer M, Mendell JR. Amyloidosis causing a progressive myopathy. Muscle Nerve
1995;18:1016-1018. PubMed
S287. Barohn RJ, Amato AA, Sahenk Z et al. Inclusion body myositis: explanation for poor response to
immunosuppressive therapy. Neurology 1995;45:1302-1304. PubMed

How Citation Distortions Create Unfounded Authority
Supplementary Material Page 46
S288. Murakami N, Ihara Y, Nonaka I. Muscle fiber degeneration in distal myopathy with rimmed vacuole
formation. Acta Neuropathol (Berl) 1995;89:29-34. PubMed
S289. Cohen AS. Clinical aspects of amyloidosis, including related proteins and central nervous system
amyloid. Curr Opin Rheumatol 1994;6:68-77. PubMed
S290. Harrington CR, Anderson JR, Chan KK. Apolipoprotein E type epsilon 4 allele frequency is not
increased in patients with sporadic inclusion-body myositis. Neurosci Lett 1995;183:35-38. PubMed
S291. Dalakas MC. Update on the use of intravenous immune globulin in the treatment of patients with
inflammatory muscle disease. J Clin Immunol 1995;15(6 Suppl):70S-75S. PubMed
S292. Dalakas MC, Illa I. Common variable immunodeficiency and inclusion body myositis: a distinct
myopathy mediated by natural killer cells. Ann Neurol 1995;37:806-810. PubMed
S293. Dasque F, Laroche M, Marque P et al. Isokinetic strength testing for evaluating the efficacy of
intravenous immune globulin therapy for inclusion body myositis. Rev Rhum Engl Ed 1995;62:598-601.
PubMed
S294. Tsuzuki K, Fukatsu R, Takamaru Y et al. Co-localization of amyloid-associated proteins with amyloid
beta in rat soleus muscle in chloroquine-induced myopathy: a possible model for amyloid beta formation
in Alzheimer's disease. Brain Res 1995;699:260-265. PubMed
S295. Garlepp MJ, Laing B, Zilko PJ et al. HLA associations with inclusion body myositis. Clin Exp Immunol
1994;98:40-45. PubMed
S296. Tsuzuki K, Fukatsu R, Takamaru Y et al. Immunohistochemical evidence for amyloid beta in rat soleus
muscle in chloroquine-induced myopathy. Neurosci Lett 1994;182:151-154. PubMed
S297. Gambetti P, Perry G. Alzheimer's disease and prion proteins: a meeting made in muscle. Am J Pathol
1994;145:1261-1264. PubMed
S298. Akaaboune M, Ma J, Festoff BW et al. Neurotrophic regulation of mouse muscle beta-amyloid protein
precursor and alpha 1-antichymotrypsin as revealed by axotomy. J Neurobiol 1994;25:503-514. PubMed
S299. DeArmond SJ. Alzheimer's disease and Creutzfeldt-Jakob disease: overlap of pathogenic mechanisms.
Curr Opin Neurol 1993;6:872-881. PubMed
S300. Hopkinson ND, Hunt C, Powell RJ, Lowe J. Inclusion body myositis: an underdiagnosed condition? Ann
Rheum Dis 1993;52:147-151. PubMed
S301. Beyenburg S, Zierz S, Jerusalem F. Inclusion body myositis: clinical and histopathological features of
36 patients. Clin Investig 1993;71:351-361. PubMed
S302. Askanas V, Engel WK, Alvarez RB. Strong immunoreactivity of beta-amyloid precursor protein,
including the beta-amyloid protein sequence, at human neuromuscular junctions. Neurosci Lett
1992;143:96-100. PubMed
S303. Schubert W, Agha-Amiri K, Mayboroda O, Rethfeldt C. Dipeptidyl peptidase IV (CD26) and Alzheimer
amyloid protein precursor (APP) in polymyositis. Adv Exp Med Biol 1997;421:273-277. PubMed
S304. Monning U, Konig G, Prior R et al. Synthesis and secretion of Alzheimer amyloid beta A4 precursor
protein by stimulated human peripheral blood leucocytes. FEBS Lett 1990;277:261-266. PubMed
S305. Suh YH, Choi W, Kim SH et al. Expression of Alzheimer's amyloid precursor protein in human
lymphocyte. Arch Gerontol Geriatr 1997;24:1-7. PubMed
S306. Schlossmacher MG, Ostaszewski BL, Hecker LI et al. Detection of distinct isoform patterns of the betaamyloid precursor protein in human platelets and lymphocytes. Neurobiol Aging 1992;13:421-434.
PubMed
S307. Monning U, Konig G, Banati RB et al. Alzheimer beta A4-amyloid protein precursor in
immunocompetent cells. J Biol Chem 1992;267:23950-23956. PubMed

Supplementary Table 1. Query results from PubMed; 766 papers that might contain a statement
regarding amyloid and muscle disease. Papers identified by PubMed identifiers (PMID). Whether each paper
was included in the study is noted.
Supplementary Table 1
#

PMID

Journal

Title

Included

Comment

T cell receptor profiling in muscle and blood lymphocytes in sporadic inclusion
body myositis.
Distinctive patterns of microRNA expression in primary muscular disorders.

No

Proposed immunologic models of the inflammatory myopathies and potential
therapeutic implications.
Inclusion-body myositis, a multifactorial muscle disease associated with aging:
current concepts of pathogenesis.
A gene expression approach to study perturbed pathways in myositis.

No

No amyloid
statement
No amyloid
statement
No amyloid
statement

Query "inclusion body myositis" limited to English since December 1991
1

17954782

2

17942673

3

17928577

4

17917534

5

17917532

6

17911443

7

17888663

8

17885529

9

17881720

10

17878394

11

17854834

12

17785333

13

17764014

14

17763410

15

17718674

16

17698786

17

17626287

18

17616993

19

17603001

20

17590371

21

17582362

22

17572512

23

17543149

24

17507289

25

17479726

26

17471014

27

17469125

28

17469107

Neurology. 2007 Oct
23;69(17):1672-9.
Proc Natl Acad Sci U S A. 2007
Oct 23;104(43):17016-17021.
Neurology. 2007 Oct 10; [Epub
ahead of print]
Curr Opin Rheumatol. 2007
Nov;19(6):550-9.
Curr Opin Rheumatol. 2007
Nov;19(6):536-541.
Ann N Y Acad Sci. 2007
Sep;1110:285-96.
Neuromuscul Disord. 2007 Sep
19; [Epub ahead of print]
J Cardiovasc Med
(Hagerstown). 2007
Oct;8(10):859-63.
Neurology. 2007 Sep 26; [Epub
ahead of print]
J Immunol. 2007 Oct
1;179(7):4939-44.
J Neurol Sci. 2007 Sep 11;
[Epub ahead of print]
Ann N Y Acad Sci. 2007
Aug;1109:441-53.
Acta Neuropathol (Berl). 2007
Nov;114(5):517-26.
Arthritis Rheum. 2007
Sep;56(9):3112-24.
Eur J Neurol. 2007
Sep;14(9):e14-5
Neurology. 2007 Aug
14;69(7):655-9.
Muscle Nerve. 2007
Oct;36(4):447-54.
Arch Pathol Lab Med. 2007
Jul;131(7):1070-6.
Best Pract Res Clin Rheumatol.
2007 Jun;21(3):581-96.
Joint Bone Spine. 2007
Jul;74(4):316-8
Lancet Neurol. 2007
Jul;6(7):620-31
J Neuroimmunol. 2007
Jul;187(1-2):166-74.
Clin Exp Rheumatol. 2007 MarApr;25(2):246-51.
Clin Neurophysiol. 2007
Jul;118(7):1563-8. Epub 2007
May 15.
Electromyogr Clin
Neurophysiol. 2007 MarApr;47(2):97-104.
Autophagy. 2007 JulAug;3(4):396-8.
Ann Neurol. 2007
May;61(5):476-83.
Muscle Nerve. 2007

No

Yes
Yes

Treatment of autoimmune disease with rabbit anti-T lymphocyte globulin:
clinical efficacy and potential mechanisms of action
Histone H1 is released from myonuclei and present in rimmed vacuoles with
DNA in inclusion body myositis.
Apical ballooning (Takotsubo syndrome) in mitochondrial disorder during
mechanical ventilation.

No

Correlation of muscle biopsy, clinical course, and outcome in PM and sporadic
IBM.
Autoantibodies in canine masticatory muscle myositis recognize a novel
myosin binding protein-C family member.
Non-pathogenic protein aggregates in skeletal muscle in MLF1 transgenic mice.

Yes

Chemokine profile of different inflammatory myopathies reflects humoral
versus cytotoxic immune responses.
NOGO is increased and binds to BACE1 in sporadic inclusion-body myositis
and in AbetaPP-overexpressing cultured human muscle fibers.
A possible mechanism for endogenous activation of the type I interferon system
in myositis patients with anti-Jo-1 or anti-Ro 52/anti-Ro 60 autoantibodies.
Hereditary inclusion body myopathy with a novel mutation in the GNE gene
associated with proximal leg weakness and necrotizing myopathy.
GNE protein expression and subcellular distribution are unaltered in HIBM.

No

No

No amyloid
statement
No amyloid
statement

No

No
No
No amyloid
statement

Yes
No
No
No

Nuclear localization of valosin-containing protein in normal muscle and muscle
affected by inclusion-body myositis.
Major histocompatibility complex class I and II detection as a diagnostic tool in
idiopathic inflammatory myopathies.
Future perspectives: pathogenesis of chronic muscle pain.

No

Biologics in the treatment of primary inflammatory myositis.

No

Inclusion body myositis: current pathogenetic concepts and diagnostic and
therapeutic approaches.
Upregulation of thrombospondin-1(TSP-1) and its binding partners, CD36 and
CD47, in sporadic inclusion body myositis.
Treatment of inclusion body myositis with cyclosporin-A or tacrolimus:
successful long-term management in patients with earlier active disease and
concomitant autoimmune features.
Single-fiber electromyography in sporadic inclusion body myopathy

Yes

Serial quantitative electrophysiologic studies in sporadic inclusion body
myositis.

No

Autophagy in a mouse model of distal myopathy with rimmed vacuoles or
hereditary inclusion body myopathy.
Beta-amyloid is a substrate of autophagy in sporadic inclusion body myositis.

No

Myositis with sensory neuronopathy.

No

No
No

No amyloid
statement
No amyloid
statement
No amyloid
statement
No amyloid
statement
No amyloid
statement
No amyloid
statement
No amyloid
statement

Yes
No

No amyloid
statement

Yes

Yes

Not applicable to
myositis

How Citation Distortions Create Unfounded Authority
Supplementary Material Page 48
Nov;36(5):721-5.
29

17438365

30

17420473

31

17418072

32

17393175

33

17389031

34

17366634

35

17366591

36

17359364

37

17329348

38

17279000

39

17277004

40

17272341

41

17261282

42

17261181

43

17251024

44

17237401

45

17220960

46

17207628

47

17195241

48

17182595

49

17143894

50

17143892

51

17119862

52

17110150

53

17077152

54

17074688

55

17056255

56

17052186

57

17039976

58

17039153

59

16996378

Autophagy. 2007 JulAug;3(4):384-6. Epub 2007 Jul
9.
Proc Natl Acad Sci U S A. 2007
Apr 17;104(16):6800-5.
Mayo Clin Proc. 2007
Apr;82(4):441-7.
Acta Neuropathol (Berl). 2007
Nov;114(5):537-42.
Arthritis Res Ther.
2007;9(2):208.
Ann Neurol. 2007
May;61(5):466-75.
Muscle Nerve. 2007
May;35(5):549-61.
Neuropathol Appl Neurobiol.
2007 Apr;33(2):238-42.
Hum Mol Genet. 2007 Apr
15;16(8):919-28. Epub 2007 Feb
28.
J Neuropathol Exp Neurol. 2007
Feb;66(2):152-7.
Ann Rheum Dis. 2007
Oct;66(10):1276-83.
J Physiol. 2007 Mar 15;579(Pt
3):671-7.
Exp Neurol. 2007
Apr;204(2):610-8.
BMC Neurol. 2007 Jan 29;7:3.
Neuromuscul Disord. 2007
Feb;17(2):186-93.
J Immunol. 2007 Feb
1;178(3):1523-33.
Drug News Perspect. 2006
Nov;19(9):549-57.
Neurobiol Dis. 2007
Mar;25(3):665-74.
Arthritis Rheum. 2007
Jan;56(1):372-83.
J Immunol. 2007 Jan
1;178(1):547-56.
Muscle Nerve. 2007
Apr;35(4):443-50.
Muscle Nerve. 2007
Feb;35(2):266-7.
Clin Rheumatol. 2007
Jul;26(7):1119-22. Epub 2006
Nov 22.
Joint Bone Spine. 2006
Dec;73(6):646-54.
Proc Natl Acad Sci U S A. 2006
Nov 7;103(45):16995-7000.
Am J Clin Pathol. 2006
Dec;126(6):843-8.
Neuromuscul Disord. 2006
Dec;16(12):839-44.
Biochem Soc Trans. 2006
Nov;34(Pt 5):738-42.
Acta Myol. 2006 Jun;25(1):1322.
J Clin Rheumatol. 2001
Aug;7(4):279-80.
Hum Pathol. 2006
Oct;37(10):1367-8

Macroautophagy as a pathomechanism in sporadic inclusion body myositis.

No

Inducible overexpression of wild-type prion protein in the muscles leads to a
primary myopathy in transgenic mice.
Dysphagia in inflammatory myopathy: clinical characteristics, treatment
strategies, and outcome in 62 patients.
Myopathy with tubulin-reactive inclusions in two cats.

Yes

Immune mechanisms in the pathogenesis of idiopathic inflammatory
myopathies.
Inclusion body myositis with human immunodeficiency virus infection: four
cases with clonal expansion of viral-specific T cells.
Genetics of inclusion-body myositis.

No

Myostatin precursor protein is increased and associates with amyloid-beta
precursor protein in inclusion-body myositis culture model.
Transgenic expression of inclusion body myopathy associated mutant p97/VCP
causes weakness and ubiquitinated protein inclusions in mice.
TDP-43 in the ubiquitin pathology of frontotemporal dementia with VCP gene
mutations.
Limited effects of high-dose intravenous immunoglobulin (IVIG) treatment on
molecular expression in muscle tissue of patients with inflammatory
myopathies.
Pathogenic point mutations in a transmembrane domain of the epsilon subunit
increase the Ca2+ permeability of the human endplate ACh receptor.
Endoplasmic reticulum stress induces myostatin precursor protein and NFkappaB in cultured human muscle fibers: relevance to inclusion body myositis.
Intravenous immune globulin in hereditary inclusion body myopathy: a pilot
study.
Distribution of glucocorticoid receptor alpha and beta subtypes in the idiopathic
inflammatory myopathies.
BTNL2, a butyrophilin/B7-like molecule, is a negative costimulatory molecule
modulated in intestinal inflammation.
Potential therapeutic targets for idiopathic inflammatory myopathies.
The cell-specific expression of metalloproteinase-disintegrins (ADAMs) in
inflammatory myopathies.
Restricted T cell receptor BV gene usage in the lungs and muscles of patients
with idiopathic inflammatory myopathies.
A local antigen-driven humoral response is present in the inflammatory
myopathies
Myopathy associated with gluten sensitivity.

No
No
No amyloid
statement

Yes
Yes
Yes
Yes
No
No
No

No amyloid
statement
No amyloid
statement
No amyloid
statement

Yes
No
No
No

No amyloid
statement
No amyloid
statement
No amyloid
statement

Yes
No
No
No

No amyloid
statement
No amyloid
statement
No amyloid
statement

Yes

Synaptic dysfunction does not contribute to muscle weakness in inclusion-body
myositis
99mTechnetium pyrophosphate scintigraphy in the detection of skeletal muscle
disease

No

Contribution of autoantibodies to the diagnosis and nosology of inflammatory
muscle disease.
MyoD expression restores defective myogenic differentiation of human
mesoangioblasts from inclusion-body myositis muscle.
Diagnostic yield associated with multiple simultaneous skeletal muscle
biopsies.
AbetaPP-overexpression and proteasome inhibition increase alphaB-crystallin
in cultured human muscle: relevance to inclusion-body myositis.
Molecular misreading: the occurrence of frameshift proteins in different
diseases
Parkin and its association with alpha-synuclein and AbetaPP in inclusion-body
myositis and AbetaPP-overexpressing cultured human muscle fibers.
Inclusion body myositis unresponsive to etanercept.

No

Is myocardial damage truly absent in inclusion body myositis with elevated
troponin T level?

Repeat of
PMID17469125

No

No amyloid
statement
No amyloid
statement

Yes
No
Yes
No
Yes
No
No

No amyloid
statement

How Citation Distortions Create Unfounded Authority
Supplementary Material Page 49
60

16984901

61

16980658

62

16969836

63

16967485

64

16953052

65

16940437

66

16934978

67

16932700

68

16932688

69

16932602

70

16924003

71

16920359

72

16901075

73

16896316

74

16881117

75

16866298

76

16862423

77

16856153

78

16823856

79

16801679

80

16790606

81

16788822

82

16783167

83

16772717

84

16772711

85

16769649

86

16762577

87

16736125

88

16723713

89

16684602

90

16647652

91

16564169

92

16542836

Brain. 2007 Feb;130(Pt 2):38193.
J Neurol Neurosurg Psychiatry.
2006 Oct;77(10):1187-90.
Muscle Nerve. 2007
Jan;35(1):17-23.
Muscle Nerve. 2007
Jan;35(1):49-54.
Phys Med Biol. 2006 Sep
21;51(18):4719-33. Epub 2006
Sep 4.
FASEB J. 2006
Oct;20(12):2165-7.
Neuromuscul Disord. 2006
Nov;16(11):754-8.
Nat Clin Pract Rheumatol. 2006
May;2(5):270-7.
Nat Clin Pract Rheumatol. 2006
Apr;2(4):219-27.
Nat Clin Pract Neurol. 2006
Aug;2(8):437-47.
Neurology. 2006 Aug
22;67(4):560-1.
Neuromuscul Disord. 2006
Aug;16(8):495-7.
Curr Rheumatol Rep. 2006
Jun;8(3):178-87.
J Neuropathol Exp Neurol. 2006
Aug;65(8):826-33.
J Rheumatol. 2006
Aug;33(8):1623-30.
Clin Neuropathol. 2006 JulAug;25(4):172-9. Review.
Acta Neuropathol (Berl). 2006
Sep;112(3):325-32.
Muscle Nerve. 2006
Oct;34(4):444-50.
Muscle Nerve. 2006
Oct;34(4):406-16.
Neurology. 2006 Jun
27;66(12):1959
Neurology. 2006 Aug
22;67(4):644-51.
Acta Neuropathol (Berl). 2006
Aug;112(2):185-93.
J Neuropathol Exp Neurol. 2006
Jun;65(6):571-81.
Eur Neurol. 2006;55(4):204-8.
Epub 2006 Jun 13.
Eur Neurol. 2006;55(4):183-8.
Autoimmunity. 2006
May;39(3):161-70.
Mol Genet Metab. 2006
Aug;88(4):389-90.
Clin Rheumatol. 2007
Jul;26(7):1186-8.
Am J Pathol. 2006
Jun;168(6):1986-97.
Neuromuscul Disord. 2006
Jun;16(6):361-7.
Clin Occup Environ Med.
2006;5(2):333-52, viii.
Neuromuscul Disord. 2006
May;16(5):311-5.
Neuromuscul Disord. 2006

Pathological consequences of VCP mutations on human striated muscle.

No

Expression of granulysin in polymyositis and inclusion-body myositis.

No

Myeloid dendritic cells in inclusion-body myositis and polymyositis.

No

Celiac disease and antibodies associated with celiac disease in patients with
inflammatory myopathy.
Mean time-of-flight of photons in transillumination measurements of optically
anisotropic tissue with an inclusion.

No

Transgenic expression of beta-APP in fast-twitch skeletal muscle leads to
calcium dyshomeostasis and IBM-like pathology.
Familial inclusion body myositis in a mother and son with different ancestral
MHC haplotypes
Mechanisms of disease: genetics of Paget's disease of bone and related
disorders.
Mechanisms of disease: signaling pathways and immunobiology of
inflammatory myopathies
Sporadic inclusion body myositis--diagnosis, pathogenesis and therapeutic
strategies.
Frontotemporal dementia: the post-tau era.

No

No amyloid
statement
No amyloid
statement
No amyloid
statement
No amyloid
statement
No amyloid
statement

Yes
No
No

No amyloid
statement
No amyloid
statement

Yes
Yes
Yes

Raised troponin T in inclusion body myositis is common and serum levels are
persistent over time.
Differential diagnosis of idiopathic inflammatory myopathies.

No

Proteomic analysis of inclusion body myositis.

Yes

Platelet-endothelial cell adhesion molecule-1 and CD146: soluble levels and in
situ expression of cellular adhesion molecules implicated in the cohesion of
endothelial cells in idiopathic inflammatory myopathies.
Pediatric macrophagic myofasciitis associated with motor delay.

No

No amyloid
statement

No

The inflammatory reaction pattern distinguishes primary dysferlinopathies from
idiopathic inflammatory myopathies: an important role for the membrane attack
complex.
Elevated levels of amyloid precursor protein in muscle of patients with
amyotrophic lateral sclerosis and a mouse model of the disease.
Nuclear membrane proteins are present within rimmed vacuoles in inclusionbody myositis.
Treatment and prevention of the amyloidoses: can the lessons learned be
applied to sporadic inclusion-body myositis?
Valosin-containing protein gene mutations: clinical and neuropathologic
features.
Rimmed vacuoles with beta-amyloid and tau protein deposits in the muscle of
children with hereditary myopathy.
Novel ubiquitin neuropathology in frontotemporal dementia with valosincontainingprotein gene mutations.
Serum levels of matrix metalloproteinases-2 and -9 and their tissue inhibitors in
inflammatory neuromuscular disorders.
Needle electromyographic findings in 98 patients with myositis.

No

No amyloid
statement
No amyloid
statement

No

Update on idiopathic inflammatory myopathies.

Yes

Normal sialylation of serum N-linked and O-GalNAc-linked glycans in
hereditary inclusion-body myopathy.
Treatment of early and refractory dermatomyositis with infliximab: a report of
two cases.
Genetically augmenting Abeta42 levels in skeletal muscle exacerbates inclusion
body myositis-like pathology and motor deficits in transgenic mice.
Different early pathogenesis in myotilinopathy compared to primary
desminopathy.
Compression neuropathies of the upper extremity.

No

Sporadic inclusion body myositis in Japanese is associated with the MHC
ancestral haplotype 52.1.
Therapeutic targets in patients with inflammatory myopathies: present

No

No

No amyloid
statement
No amyloid
statement

Yes
Yes
No
No

No amyloid
statement
No amyloid
statement

Yes
No
No

No amyloid
statement
No amyloid
statement
No amyloid
statement
No amyloid
statement

No
Yes
No

No amyloid
statement

No

Yes

No amyloid
statement

How Citation Distortions Create Unfounded Authority
Supplementary Material Page 50
93

16534119

94

16517603

95

16503651

96

16455793

97

16441512

98

16432155

99

16432154

100

16432151

101

16432148

102

16432147

103

16432146

104

16432145

105

16432144

106

16432143

107

16432142

108

16432141

109

16432140

110

16432138

111

16432137

112

16432135

113

16431335

114

16410528

115

16405511

116

16391401

117

16388363

118

16364943

119

16361388

120

16361386

Apr;16(4):223-36.

approaches and a look to the future.

Neurology. 2006 Mar
14;66(5):755-8.
J Biol Chem. 2006 May
5;281(18):12809-16.
Biochemistry. 2006 Mar
7;45(9):2968-77.
Brain. 2006 Apr;129(Pt 4):98695.
J Neurochem. 2006
Mar;96(5):1491-9.

NCAM is hyposialylated in hereditary inclusion body myopathy due to GNE
mutations.
Parkin protects against mitochondrial toxins and beta-amyloid accumulation in
skeletal muscle cells.
Influence of UDP-GlcNAc 2-epimerase/ManNAc kinase mutant proteins on
hereditary inclusion body myopathy.
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disease severity in hereditary inclusion body myopathy.
Positive troponin T without cardiac involvement in inclusion body myositis.

No
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16104000

Molecular pathology and pathogenesis of inclusion-body myositis.

Yes
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Neurology. 2005 Aug 9;65(3):420-5.
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Neurology. 2005 Oct
25;65(8):1304-5.
Neuromuscul Disord. 2005
Nov;15(11):753-9.
Transfusion. 2005
Oct;45(10):1640-57.
Proc Natl Acad Sci U S A. 2005
Sep 20;102(38):13544-9.
Curr Opin Neurol. 2005
Oct;18(5):497-503.
Mitochondrion. 2004 Sep;4(56):441-52.
Mol Genet Metab. 2005 SepOct;86(1-2):244-9.
Hum Pathol. 2005
Aug;36(8):917-21.
Microsc Res Tech. 2005
Jul;67(3-4):114-20.
Messenger RNA degradation
may be inhibited in sporadic
inclusion body myositis.
Am J Pathol. 2005
Aug;167(2):517-26.

Inclusion body myopathy-associated mutations in p97/VCP impair endoplasmic
reticulum-associated degradation.
Autosomal dominant inclusion body myopathy, Paget disease of bone, and
frontotemporal dementia.
Sporadic inclusion-body myositis: a proposed key pathogenetic role of the
abnormalities of the ubiquitin-proteasome system, and protein misfolding and
aggregation.
Expression of toll-like receptors by human muscle cells in vitro and in vivo:
TLR3 is highly expressed in inflammatory and HIV myopathies, mediates IL-8
release and up-regulation of NKG2D-ligands.
Immunogenetic risk and protective factors for the idiopathic inflammatory
myopathies: distinct HLA-A, -B, -Cw, -DRB1 and -DQA1 allelic profiles and
motifs define clinicopathologic groups in caucasians.
Inclusion body myopathy and Paget disease is linked to a novel mutation in the
VCP gene.
IBM-type inclusions in a patient with slow-channel syndrome caused by a
mutation in the AChR epsilon subunit.
Use of intravenous immunoglobulin for treatment of neurologic conditions: a
systematic review.
Discovering statistically significant pathways in expression profiling studies.
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J Clin Rheumatol. 2005
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Acta Myol. 2005 Jul;24(1):1724.
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Proteasome inhibition and aggresome formation in sporadic inclusion-body
myositis and in amyloid-beta precursor protein-overexpressing cultured human
muscle fibers.
Immunosuppressant and immunomodulatory treatment for dermatomyositis and
polymyositis.
Use of a cell-free system to determine UDP-N-acetylglucosamine 2-epimerase
and N-acetylmannosamine kinase activities in human hereditary inclusion body
myopathy.
Myostatin is increased and complexes with amyloid-beta within sporadic
inclusion-body myositis muscle fibers.
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J Neurol. 2005
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Amyloid beta-peptide: the inside story.

Yes
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inflammatory myopathies: current status.
Pathogenic accumulation of APP in fast twitch muscle of IBM patients and a
transgenic model.
Inclusion body myositis. Clinical features and clinical course of the disease in
64 patients.
Alpha-chemokine receptors CXCR1-3 and their ligands in idiopathic
inflammatory myopathies.
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Involvement of clusterin and the aggresome in abnormal protein deposits in
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Muscle Nerve. 2005
May;31(5):621-7.
Ann Rheum Dis. 2005
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13.
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Curr Opin Rheumatol. 2005
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2005 Feb;31(1):70-9.
Neurology. 2004 Dec
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Acta Myol. 2004 Sep;23(2):906.
Acta Myol. 2004 Sep;23(2):7984.

Skeletal muscle involvement in human immunodeficiency virus (HIV)-infected
patients in the era of highly active antiretroviral therapy (HAART).
Tumor antigen markers for the detection of solid cancers in inflammatory
myopathies.
Autoimmune muscular pathologies.
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Gene expression profile in the muscles of patients with inflammatory
myopathies: effect of therapy with IVIg and biological validation of clinically
relevant genes.
Interferon-alpha/beta-mediated innate immune mechanisms in dermatomyositis.
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Allelic heterogeneity of GNE gene mutation in two Tunisian families with
autosomal recessive inclusion body myopathy.
Preservation of in vitro muscle fiber function in dermatomyositis and inclusion
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Personal history: resolution.
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Congenital myopathy with tubular aggregates and tubulofilamentous IBM-type
inclusions.
Beta-chemokine receptor expression in idiopathic inflammatory myopathies.
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Familial inflammatory inclusion body myositis.
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Cholesterol homeostasis failure as a unifying cause of synaptic degeneration.
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Exercise: an important component of treatment in the idiopathic inflammatory
myopathies.
Can tissue transglutaminase be a marker of idiopathic inflammatory
myopathies?
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Localization of UDP-GlcNAc 2-epimerase/ManAc kinase (GNE) in the Golgi
complex and the nucleus of mammalian cells.
Adult-onset inflammatory myopathy: North Canterbury experience 1989-2001.
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The role of exercise in the rehabilitation of idiopathic inflammatory
myopathies.
Age- and region-dependent alterations in Abeta-degrading enzymes:
implications for Abeta-induced disorders.
Inclusion body myopathy associated with motor neuron syndrome: three case
reports.
alpha-Dystroglycan does not play a major pathogenic role in autosomal
recessive hereditary inclusion-body myopathy.
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myopathy.
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A comparison of inflammatory myopathies at whole-body turbo STIR MRI.
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Inflammatory myopathies.
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Diaphragmatic dysfunction in patients with idiopathic inflammatory
myopathies.
Expression of the beta chemokines CCL3, CCL4, CCL5 and their receptors in
idiopathic inflammatory myopathies.
Associations with autoimmune disorders and HLA class I and II antigens in
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Neuromuscular disorders: molecular and therapeutic insights.

No

Myopathies associated with myosin heavy chain mutations.

No

Journey into muscular dystrophies caused by abnormal glycosylation.

No

No amyloid
statement
No amyloid
statement
No amyloid
statement
No amyloid
statement
No amyloid
statement
No amyloid
statement
No amyloid
statement
No amyloid
statement
No amyloid
statement
No amyloid
statement
No amyloid in
IBM statement
(mentions DMRV)

Yes
No

No

No

No

No amyloid
statement
No amyloid
statement
No amyloid
statement

No amyloid
statement
No amyloid
statement
No amyloid
statement
No amyloid
statement
No amyloid
statement

Yes
Yes

No

No
No
No

How Citation Distortions Create Unfounded Authority
Supplementary Material Page 53
181
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Neurology. 2004 Dec
14;63(11):2191-2.

Primary respiratory failure in inclusion body myositis.

No
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15577608
15577607

Have recent immunogenetic investigations increased our understanding of
disease mechanisms in the idiopathic inflammatory myopathies?
Myositis: an update on pathogenesis.

Yes

183

Yes

184

15577605

Is it really myositis? A consideration of the differential diagnosis.

Yes
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15541003
15496200
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15476279

J Pathol. 2004 Nov;204(3):2417.

Tau aggregates are abnormally phosphorylated in inclusion body myositis and
have an immunoelectrophoretic profile distinct from other tauopathies.
Two major histocompatibility complex haplotypes influence susceptibility to
sporadic inclusion body myositis: critical evaluation of an association with
HLA-DR3.
The prion protein in human neuromuscular diseases.

Yes
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Curr Opin Rheumatol. 2004
Nov;16(6):707-13.
Curr Opin Rheumatol. 2004
Nov;16(6):700-6.
Curr Opin Rheumatol. 2004
Nov;16(6):684-91.
Neuropathol Appl Neurobiol.
2004 Dec;30(6):624-34.
Tissue Antigens. 2004
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Muscle Nerve. 2005
Feb;31(2):260-5.
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Oct;17(5):561-7.
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206
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Neurology. 2004 Aug
24;63(4):718-20.
Neurology. 2004 Aug
10;63(3):587-8.
Neurology. 2004 Jul
27;63(2):402-3; author reply
403.
Neurology. 2004 Jul
27;63(2):402; author reply 403.
Neurology. 2004 Jul
27;63(2):403-4; author reply
404.
J Chem Neuroanat. 2004
Jul;27(4):237-46.
Pharmacol Ther. 2004
Jun;102(3):177-93.
Muscle Nerve. 2004
Jul;30(1):102-10.
Acta Neuropathol (Berl). 2004
Sep;108(3):257-9.
J Neuropathol Exp Neurol. 2004
Jun;63(6):650-9.
J Neuropathol Exp Neurol. 2004
May;63(5):484-98.
Can J Gastroenterol. 2004
Jun;18(6):397-9.
Rev Med Interne. 2004 Jun;25
Suppl 1:S14-6.
Eur Neurol. 2004;51(4):215-20.
Best Pract Res Clin Rheumatol.
2004 Jun;18(3):345-58.
Best Pract Res Clin Rheumatol.
2004 Jun;18(3):331-44.
JAMA. 2004 May

Transglutaminase catalyzes differential crosslinking of small heat shock
proteins and amyloid-beta.
Mutant ubiquitin UBB+1 is accumulated in sporadic inclusion-body myositis
muscle fibers
Contribution of neuropathology to the understanding of human prion disease.
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Reversible inflammatory and vacuolar myopathy with vitamin E deficiency in
celiac disease.
Calcium dyshomeostasis in beta-amyloid and tau-bearing skeletal myotubes.
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Inflammatory disorders of muscle: progress in polymyositis, dermatomyositis
and inclusion body myositis.
Direct evidence for a chronic CD8+-T-cell-mediated immune reaction to tax
within the muscle of a human T-cell leukemia/lymphoma virus type 1-infected
patient with sporadic inclusion body myositis.
Randomized pilot trial of high-dose betaINF-1a in patients with inclusion body
myositis.
Interferon beta-responsive inclusion body myositis in a hepatitis C virus carrier.
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Polymyositis: an overdiagnosed entity.
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Polymyositis: an overdiagnosed entity.
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Unicorns, dragons, polymyositis, and other mythical beasts.
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Transgenic mice expressing the human C99 terminal fragment of betaAPP:
effects on cytochrome oxidase activity in skeletal muscle and brain.
The use of intravenous immunoglobulin in the treatment of autoimmune
neuromuscular diseases: evidence-based indications and safety profile.
Annexin expression in inflammatory myopathies.
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Rimmed vacuoles in facioscapulohumeral muscular dystrophy: a unique
ultrastructural feature.
Insulin-like growth factor I in inclusion-body myositis and human muscle
cultures.
Proteasomal expression, induction of immunoproteasome subunits, and local
MHC class I presentation in myofibrillar myopathy and inclusion body myositis.
Injection of botulinum toxin A to the upper esophageal sphincter for
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The molecular pathophysiology in inflammatory myopathies.
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Hum Mutat. 2004
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Acta Neuropathol (Berl). 2004
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Neuromuscul Disord. 2004
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J Neurol. 2003
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Lancet. 2003 Nov
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Muscle Nerve. 2003
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Eur Neurol. 2004;51(1):10-4.
Epub 2003 Nov 18.
Intern Med. 2003
Oct;42(10):1035-8.
Intern Med. 2003
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Clin Rheumatol. 2003 Oct;22(45):324-8.
Curr Opin Rheumatol. 2003
Nov;15(6):737-44.
Curr Opin Rheumatol. 2003
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The homozygous M712T mutation of UDP-N-acetylglucosamine 2epimerase/N-acetylmannosamine kinase results in reduced enzyme activities but
not in altered overall cellular sialylation in hereditary inclusion body myopathy.
Novel GNE mutations in Italian families with autosomal recessive hereditary
inclusion-body myopathy.
Sporadic inclusion body myositis: morphology, regeneration, and cytoskeletal
structure of muscle fibres.
Expression and distribution of the nitric oxide synthases in idiopathic
inflammatory myopathies.
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119th ENMC international workshop: trial design in adult idiopathic
inflammatory myopathies, with the exception of inclusion body myositis, 10-12
October 2003, Naarden, The Netherlands.
Necrotizing myopathy with microvascular deposition of the complement
membrane attack complex.
Upregulated inducible co-stimulator (ICOS) and ICOS-ligand in inclusion body
myositis muscle: significance for CD8+ T cell cytotoxicity.
Localization of the alpha-chemokine SDF-1 and its receptor CXCR4 in
idiopathic inflammatory myopathies.
Childhood macrophagic myofasciitis-consanguinity and clinicopathological
features.
Hypoglycosylation of alpha-dystroglycan in patients with hereditary IBM due
to GNE mutations.
Interstitial lung disease, a common manifestation of newly diagnosed
polymyositis and dermatomyositis.
Inflammatory Myopathies.

No

No amyloid
statement

No

No amyloid
statement
No amyloid
statement
No amyloid
statement
No amyloid
statement
No amyloid
statement
No amyloid
statement
No amyloid
statement

Overexpression of semicarbazide-sensitive amine oxidase in human
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Diagnostic value of MHC class I staining in idiopathic inflammatory
myopathies.
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Endoplasmic reticulum stress and unfolded protein response in inclusion body
myositis muscle.
A novel homozygous missense mutation in the GNE gene of a patient with
quadriceps-sparing hereditary inclusion body myopathy associated with muscle
inflammation.
Analysis of HLA class I and II alleles in sporadic inclusion-body myositis.
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Diagnostic criteria for polymyositis and dermatomyositis.
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Cytokines, chemokines, and cell adhesion molecules in inflammatory
myopathies.
Increase in transglutaminase 2 in idiopathic inflammatory myopathies.
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Familial inclusion body myositis: a report on two Japanese sisters.
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The familial occurrence may give a clue to the pathogenesis of inclusion body
myositis.
High-dose intravenous immunoglobulin in inflammatory myopathies:
experience based on controlled clinical trials.
Inclusion body myositis in connective tissue disorders: case report and review
of the literature.
Proposed pathogenetic cascade of inclusion-body myositis: importance of
amyloid-beta, misfolded proteins, predisposing genes, and aging.
Physical activity and disablement in the idiopathic inflammatory myopathies.
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Eur Neurol. 2003;50(3):172-5.

Therapy with intravenous immunoglobulins: complications and side-effects.

No
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Expression of lysosome-related proteins and genes in the skeletal muscles of
inclusion body myositis.
Polymyositis and dermatomyositis.

No
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Treatment of idiopathic inflammatory myopathies.

No
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Expression of IFN-gamma-inducible chemokines in inclusion body myositis.
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Inclusion body myositis associated with celiac sprue and idiopathic
thrombocytopenic purpura.
Expression of calcium-binding proteins MRP8 and MRP14 in inflammatory
muscle diseases.
Human muscle cells express a B7-related molecule, B7-H1, with strong
negative immune regulatory potential: a novel mechanism of counterbalancing
the immune attack in idiopathic inflammatory myopathies.
Clinical and genetic heterogeneity in chromosome 9p associated hereditary
inclusion body myopathy: exclusion of GNE and three other candidate genes.
Magnetic resonance imaging criteria to differentiate inclusion body myositis
from polymyositis.
MAP kinase phosphatase-1 is induced in abnormal fibers in inclusion body
myositis.
Polymyositis: an overdiagnosed entity.

No
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Acta Neuropathol (Berl). 2004
Jan;107(1):59-65.
Lancet. 2003 Sep
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Curr Opin Neurol. 2003
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J Neuroimmunol. 2003
Aug;141(1-2):125-31.
South Med J. 2003
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Am J Pathol. 2003
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FASEB J. 2003
Oct;17(13):1892-4.
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Unicorns, dragons, polymyositis, and other mythological beasts.
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Therapeutic approaches in patients with inflammatory myopathies.
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No
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258
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Anti-T-lymphocyte globulin treatment in inclusion body myositis: a
randomized pilot study.
Transthyretin Val122Ile, accumulated Abeta, and inclusion-body myositis
aspects in cultured muscle.
Anti-PM-Scl antibodies in a patient with inclusion body myositis.
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Neuromuscul Disord. 2003
Sep;13(7-8):559-67.
J Rheumatol. 2003
Aug;30(8):1892.
Neurology. 2003 Aug
12;61(3):322-6.
Neurology. 2003 Aug
12;61(3):316-21.
Neurology. 2003 Aug
12;61(3):288-9.
Semin Neurol. 2003
Jun;23(2):199-206.
Neurology. 2003 Jul
22;61(2):260-2.
Neurology. 2003 Jul
22;61(2):257-60.
Rheumatology (Oxford). 2003
Aug;42(8):1016-8.
Rheumatology (Oxford). 2003
Aug;42(8):1012-4.
Scand J Immunol. 2003
Aug;58(2):195-200.
Rheumatology (Oxford). 2004
Jan;43(1):49-54. Epub 2003 Jul
16.
Neurology. 2003 Jul
8;61(1):145; author reply 145.
AIDS. 2003 May
23;17(8):1266-7.
J Neurol. 2003 May;250(5):61921.
Muscle Nerve. 2003
Jul;28(1):113-7.
Acta Neurol Scand. 2003
Jul;108(1):22-7.
J Neurochem. 2003
Jun;85(6):1539-46.
Neurology. 2003 May
13;60(9):1519-23.
J Child Neurol. 2003
Mar;18(3):185-90.
Neuropediatrics. 2003
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Brain. 2003 May;126(Pt
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Muscle Nerve. 2003
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Inclusion body myositis evolving in systemic lupus erythrematosus? A case
report.
Inclusion body myositis: clonal expansions of muscle-infiltrating T cells persist
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Activation of nuclear factor-kappaB in inflammatory myopathies and Duchenne
muscular dystrophy.
BACE1 and BACE2 in pathologic and normal human muscle.
Sporadic inclusion body myositis: pilot study on the effects of a home exercise
program on muscle function, histopathology and inflammatory reaction.
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Idiopathic inflammatory myopathies: epidemiology, classification, and
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Clinical presentation of the idiopathic inflammatory myopathies.
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Mutations spectrum of GNE in hereditary inclusion body myopathy sparing the
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An Italian family with autosomal recessive inclusion-body myopathy and
mutations in the GNE gene.
GNE mutations in an American family with quadriceps-sparing IBM and lack
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Distal myopathy with rimmed vacuoles is allelic to hereditary inclusion body
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Idiopathic inflammatory myopathies - myositis.
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Inflammatory myopathies: how to treat the difficult cases.
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myopathy, a pathological review.
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and future prospects.
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Primary Sjogren's syndrome associated with inclusion body myositis.
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Clinical and serological characteristics of 125 Dutch myositis patients. Myositis
specific autoantibodies aid in the differential diagnosis of the idiopathic
inflammatory myopathies.
Subclinical myositis is common in primary Sjogren's syndrome and is not
related to muscle pain.
A pilot randomized trial of oxandrolone in inclusion body myositis.
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Matrix metalloproteinases in inflammatory myopathies: enhanced
immunoreactivity near atrophic myofibers.
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children: relationship to macrophagic myofasciitis.
Comparison of weakness progression in inclusion body myositis during
treatment with methotrexate or placebo.
Myosin heavy chain IIa gene mutation E706K is pathogenic and its expression
increases with age.
Localized bioimpedance analysis in the evaluation of neuromuscular disease.
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Three lipoprotein receptors and cholesterol in inclusion-body myositis muscle.
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Increased expression of manganese superoxide dismutase is associated with that
of nitrotyrosine in myopathies with rimmed vacuoles.
Stiff-Baby--an unusual manifestation of cytoplasmic body myopathy: report of
one case.
Intravenous immunoglobulin for dysphagia of inclusion body myositis.
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Outcome in patients with idiopathic inflammatory myositis: morbidity and
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Recent advances in the management of adult myositis.
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autoimmunity.
CCR2A and CCR2B, the two isoforms of the monocyte chemoattractant
protein-1 receptor are up-regulated and expressed by different cell subsets in
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Bcl-2, Bcl-x, and Bax expression by immunohistochemistry in inclusion body
myositis: a study of 27 cases.
Inflammatory muscle diseases.
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Inclusion body myositis in Connecticut: observations in 35 patients during an 8year period.
The UDP-N-acetylglucosamine 2-epimerase/N-acetylmannosamine kinase gene
is mutated in recessive hereditary inclusion body myopathy.
Inclusion body myositis mimicking motor neuron disease.
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Expression of the lysosome-associated membrane proteins in myopathies with
rimmed vacuoles.
Immunolocalization of FAS and FAS ligand in inflammatory myopathies.
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A prospective natural history study of inclusion body myositis: implications for
clinical trials.
Utility of magnetic resonance imaging in the evaluation of patients with
inflammatory myopathies.
The benefits and limitations of a physical training program in patients with
inflammatory myositis.
Prion codon 129 homozygosity and sporadic inclusion body myositis.
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Physical and transcriptional map of the hereditary inclusion body myopathy
locus on chromosome 9p12-p13.
Novel cytoplasmic immunolocalization of RNA polymerase II in inclusionbody myositis muscle.
Fournier's gangrene: report of six cases.
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Long-lasting effectiveness of intravenous immunoglobulin in a patient with
inclusion-body myositis.
Incidence of malignant disease in biopsy-proven inflammatory myopathy. A
population-based cohort study.
High-dose vitamin C therapy for inclusion body myositis.
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Macrophagic myofasciitis associated with inclusion body myositis: a report of
three cases.
Rimmed vacuoles and the added value of SMI-31 staining in diagnosing
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Neurodegeneration-associated proteins and inflammation in sporadic inclusionbody myositis.
Beta-amyloid peptide expression is sufficient for myotube death: implications
for human inclusion body myopathy.
Anti-Jo-1 positive inclusion body myositis with a marked and sustained clinical
improvement after oral prednisone.
Mycophenolate (CellCept) treatment of myasthenia gravis, chronic
inflammatory polyneuropathy and inclusion body myositis.
Increased expression of the normal cellular isoform of prion protein in
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Report of a patient with inclusion body myositis and CD8+ chronic
lymphocytic leukaemia--post-mortem analysis of muscle and brain.
Inclusion-body myositis: newest concepts of pathogenesis and relation to aging
and Alzheimer disease.
Pitfalls in the diagnosis of motor neurone disease.
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in the treatment of IBM.
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type 1-associated myelopathy.
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Inclusion body myositis: expression of extracellular signal-regulated kinase and
its substrate.
The role of cytokines, chemokines, and adhesion molecules in the pathogenesis
of idiopathic inflammatory myopathies.
Inclusion Body Myositis.
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Inflammatory Myopathy.
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Update on the genetics of the idiopathic inflammatory myopathies.
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Epidemiology of inclusion body myositis in the Netherlands: a nationwide
study.
Apolipoprotein E and neuromuscular disease: a critical review of the literature.
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Sporadic inclusion body myositis not linked to prion protein codon 129
methionine homozygosity.
Cyclin-dependent kinase 5 colocalizes with phosphorylated tau in human
inclusion-body myositis paired-helical filaments and may play a role in tau
phosphorylation.
T-cell anti-apoptotic mechanisms in inflammatory myopathies.
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Peripheral neuropathy associated with hereditary and sporadic inclusion body
myositis: confirmation by electron microscopy and morphometry.
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Clonal restriction of T-cell receptor expression by infiltrating lymphocytes in
inclusion body myositis persists over time. Studies in repeated muscle biopsies.
Common variable immunodeficiency (CVID) and inclusion body myositis
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Accumulation of amyloid-beta protein in exocrine glands of transgenic mice
overexpressing a carboxyl terminal portion of amyloid protein precursor.
Dermatomyositis with the features of inclusion body myositis associated with
carcinoma of the bladder: a true association?
Inclusion body myositis masquerading as polymyositis: a case study.
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An Italian family with autosomal recessive quadriceps-sparing inclusion-body
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Muscle involvement in rheumatoid arthritis: an ultrastructural study.
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Disease progression in sporadic inclusion body myositis: observations in 78
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Inflammatory muscle disease: therapeutic aspects.
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Expression of human IAP-like protein in skeletal muscle: a possible explanation
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Recent developments in animal models of human neurodegenerative diseases.
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Autoantibodies in inflammatory myopathies.

No

The muscle mitogen-activated protein kinase is altered in sporadic inclusion
body myositis.
Inclusion body myositis, muscle blood vessel and cardiac amyloidosis, and
transthyretin Val122Ile allele.
Paired helical filaments of inclusion-body myositis muscle contain RNA and
survival motor neuron protein.
Increased expression of beta-chemokines in muscle of patients with
inflammatory myopathies.
Sporadic inclusion body myositis correlates with increased expression and
cross-linking by transglutaminases 1 and 2.
AlphaB-crystallin immunolocalization yields new insights into inclusion body
myositis.
Biologically stressed muscle fibers in sporadic IBM: a clue for the enigmatic
etiology?
Management of upper esophageal sphincter disorders: indications and
complications of myotomy.
High-dose immunoglobulin therapy in sporadic inclusion body myositis: a
double-blind, placebo-controlled study.
Muscular dystrophy in adult and aged anti-NGF transgenic mice resembles an
inclusion body myopathy.
Synergistic effect of beta-amyloid protein and interferon gamma on nitric oxide
production by C2C12 muscle cells.
A case of inclusion body myositis with benign monoclonal gammopathy
successfully responding to repeated immunoabsorption.
Downregulation of TGF-beta1 mRNA and protein in the muscles of patients
with inflammatory myopathies after treatment with high-dose intravenous
immunoglobulin.
Expression of matrix metalloproteinases in the muscle of patients with
inflammatory myopathies.
Prion protein expression in mammalian lenses.

Yes

Apoptosis in mitochondrial encephalomyopathies with mitochondrial DNA
mutations: a potential pathogenic mechanism.
Cultured inclusion-body myositis muscle fibers do not accumulate beta-amyloid
precursor protein and can be innervated.
Dermatomyositis and drugs.

No

Dermatomyositis. Diagnosis and evaluation of dermatomyositis, polymyositis,
and inclusion-body myositis.
Inclusion body myositis.
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Yes

Cytokines in the muscle tissue of idiopathic inflammatory myopathies:
implications for immunopathogenesis and therapy.
Dermatomyositis with the features of inclusion body myositis associated with
carcinoma of the bladder.
Weak at the knees.

No

Aberrant expression of cyclin-dependent kinase 5 in inclusion body myositis.

Yes

Treatment of inclusion body myositis.

Yes

Intravenous immunoglobulin in the treatment of autoimmune neuromuscular
diseases: present status and practical therapeutic guidelines.
Dysphagia in patients with inclusion body myositis.

No
No

Inclusion body myositis in twins.

No

Problems and pitfalls in the diagnosis of ALS.

No

Expression of the costimulatory molecule BB-1, the ligands CTLA-4 and
CD28, and their mRNA in inflammatory myopathies.
Immunolocalization of tumor necrosis factor-alpha and its receptors in
inflammatory myopathies.
Bcl-2 and Bax protein expression in human myopathies.
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Neurosci Lett. 1998 Sep
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Mapping of a candidate region for susceptibility to inclusion body myositis in
the human major histocompatibility complex.
Local expression of monocyte chemoattractant protein-1 (MCP-1) in idiopathic
inflammatory myopathies.
IGIV in neurology--evidence and recommendations.

Yes

Inclusion body myositis long after dermatomyositis: a report of two cases.

Yes

Familial inclusion body myopathy with desmin storage.

No

Quantitative electrophysiologic studies in sporadic inclusion body myositis.

No

Study of some components of the cytoskeleton in muscular disorders with
nonspecific cytoplasmic bodies.
Minimal expansion of the GCG repeat in the PABP2 gene does not predispose
to sporadic inclusion body myositis.
Methionine homozygosity at prion gene codon 129 may predispose to sporadic
inclusion-body myositis.
Fine-structure mapping of the hereditary inclusion body myopathy locus.

No

Inclusion body myositis--a

Yes

Molecular immunology and genetics of inflammatory muscle diseases.

Yes

Inclusion body myositis: abnormal protein accumulation does not trigger
apoptosis.
Sporadic inclusion-body myositis and its similarities to Alzheimer disease
brain. Recent approaches to diagnosis and pathogenesis, and relation to aging.
Controlled studies with high-dose intravenous immunoglobulin in the treatment
of dermatomyositis, inclusion body myositis, and polymyositis.
Diagnosis of amyotrophic lateral sclerosis.

Yes

Hereditary inclusion body myopathies.

Yes

T cell receptor beta-chain repertoire in inclusion body myositis.

Yes

Amyloid-beta deposition in skeletal muscle of transgenic mice: possible model
of inclusion body myopathy.
Transgenic mice over-expressing the C-99 fragment of betaPP with an alphasecretase site mutation develop a myopathy similar to human inclusion body
myositis.
Does overexpression of betaAPP in aging muscle have a pathogenic role and a
relevance to Alzheimer's disease? Clues from inclusion body myositis, cultured
human muscle, and transgenic mice.
Inflammatory myopathy with cytochrome oxidase negative muscle fibers:
methotrexate treatment.
Inclusion body myositis: immune globulins improve muscle strength, but not
abnormal postures.
Human muscle cells express a functional costimulatory molecule distinct from
B7.1 (CD80) and B7.2 (CD86) in vitro and in inflammatory lesions.
Impaired innervation of cultured human muscle overexpressing betaAPP
experimentally and genetically: relevance to inclusion-body myopathies.
Normal in vivo skeletal muscle oxidative metabolism in sporadic inclusion
body myositis assessed by 31P-magnetic resonance spectroscopy.
Genetics of inclusion body myopathies.

Yes

Sporadic inclusion-body myositis and hereditary inclusion-body myopathies:
current concepts of diagnosis and pathogenesis.
New developments in the role of cytokines and chemokines in inflammatory
myopathies.
Inflammatory myopathies [polymyositis, dermatomyositis, inclusion body
myositis]
Rimmed vacuoles with beta-amyloid and ubiquitinated filamentous deposits in
the muscles of patients with long-standing denervation (postpoliomyelitis
muscular atrophy): similarities with inclusion body myositis.
Immunolocalization of transcription factor NF-kappaB in inclusion-body
myositis muscle and at normal human neuromuscular junctions.
Dermatomyositis, polymyositis and inclusion body myositis: current concepts.
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Intracellular phosphates in inclusion body myositis--a 31P magnetic resonance
spectroscopy study.
Presence of the anti-Jo-1 autoantibody excludes inclusion body myositis.

No

Inclusion body myositis in twins.

Yes

Autosomal dominant myopathy with congenital joint contractures,
ophthalmoplegia, and rimmed vacuoles.
Chloroquine myopathy suggests that tau is degraded in lysosomes: implication
for the formation of paired helical filaments in Alzheimer's disease.
Pleomorphic mitochondrial and different filamentous inclusions in
inflammatory myopathies associated with mtDNA deletions.
Sporadic inclusion-body myositis and hereditary inclusion-body myopathies:
diseases of oxidative stress and aging?
Fourteen newly recognized proteins at the human neuromuscular junctions--and
their nonjunctional accumulation in inclusion-body myositis.
Immunoglobulin therapy in inflammatory myopathies.

Yes

Dysphagia in patients with inclusion body myositis.

No

Nitric oxide-induced oxidative stress in autosomal recessive and dominant
inclusion-body myopathies.
Cell death and oxidative damage in inflammatory myopathies.

Yes

HLA allele distribution distinguishes sporadic inclusion body myositis from
hereditary inclusion body myopathies.
The expression of co-stimulatory and accessory molecules on cultured human
muscle cells is not dependent on stimulus by pro-inflammatory cytokines:
relevance for the pathogenesis of inflammatory myopathy.
Welander distal myopathy--an overview.

Yes

T-cell heterogeneity in muscle lesions of inclusion body myositis.

Yes

Characterization of the mitochondrial DNA abnormalities in the skeletal muscle
of patients with inclusion body myositis.
Myoblasts produce IL-6 in response to inflammatory stimuli.

Yes

Further observations on forearm flexor weakness in inclusion body myositis.

No

Clinical, serologic, and immunogenetic features of familial idiopathic
inflammatory myopathy.
Local expression of cytokines in idiopathic inflammatory myopathies.

No

Light and electron microscopic immunolocalization of presenilin 1 in abnormal
muscle fibers of patients with sporadic inclusion-body myositis and autosomalrecessive inclusion-body myopathy.
Absence of characteristic features in two patients with inclusion body myositis.

Yes
Yes

Cellular immune mechanisms in inflammatory myopathies.

No

Upregulation of Fas/Fas ligand in inclusion body myositis.

No

Immune-mediated conditions and antibodies associated with sporadic inclusion
body myositis.
The role of quantitative electromyography in inclusion body myositis.

Yes
Yes

Neuromuscular disorder as a presenting feature of coeliac disease.

No

Oligoclonal expansion of muscle infiltrating T cells in inclusion body myositis.

Yes

SMI-31 immunoreactivity in inclusion body myositis.

No

Caffeine stimulates amyloid beta-peptide release from beta-amyloid precursor
protein-transfected HEK293 cells.
Safety and efficacy of strength training in patients with sporadic inclusion body
myositis.

Yes
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Inclusion body myositis and myopathies.

Yes

Mitochondrial abnormalities and peripheral neuropathy in inflammatory
myopathy, especially inclusion body myositis.
Specific binding of Ulex europaeus agglutinin I lectin to sarcolemma of distal
myopathy with rimmed vacuole formation.
Ubiquitin immunostaining and inclusion body myositis: study of 30 patients
with inclusion body myositis.
Idiopathic inflammatory myopathies.

No
No
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Yes
Yes

Beta APP gene transfer into cultured human muscle induces inclusion-body
myositis aspects.
Cytotoxic mechanisms in inflammatory myopathies. Co-expression of Fas and
protective Bcl-2 in muscle fibres and inflammatory cells.
Treatment of inflammatory myopathies.

Yes

Inflammatory myopathies and systemic disorders: a review of
immunopathogenetic mechanisms and clinical features.
Cytokine production in muscle tissue of patients with idiopathic inflammatory
myopathies.
Intravenous immune globulin therapy for neurologic diseases.

Yes

Interleukin-1 expression in inflammatory myopathies: evidence of marked
immunoreactivity in sarcoid granulomas and muscle fibres showing ischaemic
and regenerative changes.
An inflammatory, familial, inclusion body myositis with autoimmune features
and a phenotype identical to sporadic inclusion body myositis. Studies in three
families.
Various types of hereditary inclusion body myopathies map to chromosome
9p1-q1.
New developments in hereditary inclusion body myopathies.
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Yes

Magnetic resonance imaging of the forearm as a diagnostic aid in patients with
sporadic inclusion body myositis.
Inclusion body myositis and transitional cell carcinoma of the bladder:
significant resolution of symptoms after tumor excision.
Treatment of inclusion-body myositis with IVIg: a double-blind, placebocontrolled study.
The therapeutic dilemma of inclusion body myositis.

Yes

Yes

Analysis of multiple mitochondrial DNA deletions in inclusion body myositis.

No

Occurrence of polymyositis in the county of Gavleborg, Sweden.

No

Polymyositis with cytochrome oxidase negative muscle fibres. Early quadriceps
weakness and poor response to immunosuppressive therapy.
Inclusion body myositis: no evidence for a neurogenic component.

No

Yes
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Yes

Inclusion body myositis and paraproteinemia: incidence and immunopathologic
correlations.
Increase of nitric oxide synthases and nitrotyrosine in inclusion-body myositis.

Yes
Yes

The three groups of polymyositis.

Yes

Inclusion body myositis in HIV-1 and HTLV-1 infected patients.

Yes

Apolipoprotein E and apolipoprotein E messenger RNA in muscle of inclusion
body myositis and myopathies.
Apolipoprotein E and inclusion body myositis.

Yes
Yes

Increased in vitro uptake of the complement C3b in the serum of patients with
Guillain-Barre syndrome, myasthenia gravis and dermatomyositis.
MHC class I-mediated cytotoxicity does not induce apoptosis in muscle fibers
nor in inflammatory T cells: studies in patients with polymyositis,
dermatomyositis, and inclusion body myositis.
Apolipoprotein E allele frequencies in sporadic inclusion body myositis.
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Yes

Genetics of the idiopathic inflammatory myopathies.
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statement
Calf enlargement in neuromuscular diseases: a quantitative ultrasound study in
350 patients and review of the literature.
Two distinct forms of hyperphosphorylated tau in sporatic versus hereditary
inclusion myopathy.
Inclusion body myositis, a review

Yes

New developments in the myositis syndromes.

Yes

Inclusion body myositis: clinical and pathological boundaries.

Yes

The spectrum of familial inclusion body myopathies in 13 families and a
description of a quadriceps-sparing phenotype in non-Iranian Jews.
Hepatitis C and inclusion body myositis.

Yes

Clinicopathologic characteristics of polymyositis patients with numerous tissue
eosinophils.
Peripheral lymphoid tissue-like adhesion molecule expression in nodular
infiltrates in inflammatory myopathies.
Inclusion body myositis--a case report.

No

Incidence of rare systemic rheumatic and connective tissue diseases in Finland.

No

Apolipoprotein E alleles in sporadic inclusion-body myositis and hereditary
inclusion-body myopathy.
Difference in expression of phosphorylated tau epitopes between sporadic
inclusion-body myositis and hereditary inclusion-body myopathies.
Leucocyte/endothelial cell adhesion receptors in muscle biopsies from patients
with idiopathic inflammatory myopathies (IIM).
Inflammatory disease.

Yes

The immunopathologic and inflammatory differences between
dermatomyositis, polymyositis and sporadic inclusion body myositis.
Multiple mitochondrial DNA deletions in sporadic inclusion body myositis: a
study of 56 patients.
Inclusion body myositis associated with a severe unilateral levodopa-responsive
upper extremity tremor.
Inflammatory myopathy causing pharyngeal dysphagia: a new entity.

Yes

Clinical benefits and immunopathological correlates of intravenous immune
globulin in the treatment of inflammatory myopathies.
Inclusion body myositis.

Yes

Use of anti-neurofilament antibody to identify paired-helical filaments in
inclusion-body myositis.
Transfer of beta-amyloid precursor protein gene using adenovirus vector causes
mitochondrial abnormalities in cultured normal human muscle.
Glucocorticoid-sensitive hereditary inclusion body myositis.
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Automatic decomposition electromyography in idiopathic inflammatory
myopathies.
Cytochrome c oxidase deficiencies in the muscle of patients with inflammatory
myopathies.
Inclusion body myositis: atypical clinical presentations.
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Sporadic inclusion body myositis: counts of different types of abnormal fibers.

Yes

Limited T-cell receptor V gene usage in inclusion body myositis.
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Inclusion body myositis: investigation of the mumps virus hypothesis by
polymerase chain reaction.
Vacuolar changes in neuromuscular disorders: a morphometric study.
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Analysis of cytokine expression in muscle in inflammatory myopathies,
Duchenne dystrophy, and non-weak controls.
Apolipoprotein E epsilon 4 in inclusion body myositis.

No

No amyloid
statement

No
No

No

Yes

No amyloid
statement
No amyloid
statement
No amyloid
statement
No amyloid
statement

How Citation Distortions Create Unfounded Authority
Supplementary Material Page 65
568

8613495

569

8579971

570

8579968

571

7486861

572

8574634

573

7643863

574

7497535

575

7478207

576

7617187

577

7602331

578

7778855

579

7774065

580

7747812

581

7746422

582

7725060

583

7783093

584

7732167

585

7746481

586

8560979

587

7818253

588

7719139

589

7709728

590

7992832

591

7957558

592

7865379

593

7865375

594

7855331

595

7855330

596

7855323

597

7923882

598

7804466

599

8058161

600

8021710

601

7936073

J Clin Immunol. 1995 Nov;15(6
Suppl):70S-75S.
Curr Opin Rheumatol. 1995
Nov;7(6):510-5.
Curr Opin Rheumatol. 1995
Nov;7(6):486-96.
Ann Neurol. 1995
Nov;38(5):705-13.
Rev Rhum Engl Ed. 1995
Oct;62(9):598-601.
Muscle Nerve. 1995
Sep;18(9):1016-8.
Baillieres Clin Rheumatol. 1995
Aug;9(3):497-514.
Neurosci Lett. 1995 Jul
14;194(1-2):37-40.
Neurology. 1995
Jul;45(7):1302-4.
J Neuropathol Exp Neurol. 1995
Jul;54(4):581-7.
Ann Neurol. 1995
Jun;37(6):806-10.
Clin Exp Immunol. 1995
Jun;100(3):519-28.
Am J Pathol. 1995
May;146(5):1178-87.
Neurology. 1995
May;45(5):993-4.
Scand J Immunol. 1995
May;41(5):421-6.
J Rheumatol. 1995
Mar;22(3):576-8.
Rheum Dis Clin North Am.
1995 Feb;21(1):179-202.
Neurosci Lett. 1995 Jan
2;183(1-2):35-8.
Acta Neuropathol (Berl).
1995;90(5):467-71.
Ann Neurol. 1995 Jan;37(1):249.
Neuromuscul Disord. 1995
Jan;5(1):31-8.
Acta Neuropathol (Berl).
1995;89(1):29-34.
Am J Pathol. 1994
Dec;145(6):1280-4.
Eur J Immunol. 1994
Nov;24(11):2659-63.
Curr Opin Rheumatol. 1994
Nov;6(6):595-601.
Curr Opin Rheumatol. 1994
Nov;6(6):568-74.
Rheum Dis Clin North Am.
1994 Nov;20(4):955-72.
Rheum Dis Clin North Am.
1994 Nov;20(4):943-53.
Rheum Dis Clin North Am.
1994 Nov;20(4):811-26
Clin Exp Immunol. 1994
Oct;98(1):40-5.
Curr Opin Neurol. 1994
Oct;7(5):448-56.
Neurology. 1994
Aug;44(8):1516-8.
J Neuropathol Exp Neurol. 1994
Jul;53(4):369-76.
Neuropathol Appl Neurobiol.
1994 Jun;20(3):238-42.

Update on the use of intravenous immune globulin in the treatment of patients
with inflammatory muscle disease.
Treatment of inflammatory myopathy with intravenous gamma globulin.
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New advances in the understanding of sporadic inclusion-body myositis and
hereditary inclusion-body myopathies.
Inclusion body myositis and myopathies.

Yes

No

Yes

Isokinetic strength testing for evaluating the efficacy of intravenous immune
globulin therapy for inclusion body myositis.
Amyloidosis causing a progressive myopathy.

Yes

Inflammatory myopathies.

No

Ubiquitinated inclusions in inclusion-body myositis patients are
immunoreactive for cathepsin D but not beta-amyloid.
Inclusion body myositis: explanation for poor response to immunosuppressive
therapy.
Mitochondrial DNA deletions in muscle fibers in inclusion body myositis.
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Common variable immunodeficiency and inclusion body myositis: a distinct
myopathy mediated by natural killer cells.
Gamma delta T cell receptor gene expression by muscle-infiltrating
lymphocytes in the idiopathic inflammatory myopathies.
Immunocytochemical study of CD45 T cell isoforms in inflammatory
myopathies.
Inclusion body myositis presenting with isolated erector spinae paresis.

Yes

Local T-cell proliferation and differentiation in inflammatory myopathies.
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Inclusion body myositis responding to longterm chlorambucil treatment.

No

The treatment of myositis. How to approach resistant disease.
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Apolipoprotein E type epsilon 4 allele frequency is not increased in patients
with sporadic inclusion-body myositis.
Tau protein immunoreactivity in muscle fibers with rimmed vacuoles differs
from that in regenerating muscle fibers.
Ragged red fibers in normal aging and inflammatory myopathy.
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Rimmed basophilic vacuoles and filamentous inclusions in neuromuscular
disorders.
Muscle fiber degeneration in distal myopathy with rimmed vacuole formation.
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Abnormal accumulation of prion protein mRNA in muscle fibers of patients
with sporadic inclusion-body myositis and hereditary inclusion-body myopathy.
Restricted use of T cell receptor V genes in endomysial infiltrates of patients
with inflammatory myopathies.
Current treatment of the inflammatory myopathies.
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Cellular aspects of myositis.
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Inclusion body myositis.
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Relationship of cancer to inflammatory muscle diseases. Dermatomyositis,
polymyositis, and inclusion body myositis.
Classification and prognosis of inflammatory muscle disease.
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HLA associations with inclusion body myositis.
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Idiopathic inflammatory myopathies: inclusion-body myositis, polymyositis,
and dermatomyositis.
Inclusion body myositis: treatment with intravenous immunoglobulin.
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Expression of cell adhesion molecules in inflammatory myopathies and
Duchenne dystrophy.
Absence of Coxsackie viruses in idiopathic inflammatory muscle disease by in
situ hybridization.
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The alpha beta T-cell receptor repertoire in inclusion body myositis: diverse
patterns of gene expression by muscle-infiltrating lymphocytes.
Conspicuous accumulation of a single-stranded DNA binding protein in skeletal
muscle fibers in inclusion body myositis.
Immunohistochemical analysis of perforin and granzyme A in inflammatory
myopathies.
Inclusion body myositis: clinical, morphological, physiological and laboratory
findings in 18 cases.
Inclusion body myositis in association with rheumatoid arthritis.

No

Twisted tubulofilaments of inclusion body myositis muscle resemble paired
helical filaments of Alzheimer brain and contain hyperphosphorylated tau.
Clinical aspects of amyloidosis, including related proteins and central nervous
system amyloid.
MHC class I, MHC class II and intercellular adhesion molecule-1 (ICAM-1)
expression in inflammatory myopathies.
Alzheimer's disease and Creutzfeldt-Jakob disease: overlap of pathogenic
mechanisms.
Treatment of inflammatory myopathies.

Yes

Cellular mechanisms in inflammatory myopathies.

No

Immunogenetics of inflammatory myopathies.

No

Inclusion body myositis.

Yes

New advances in inclusion-body myositis.

Yes

Prion protein is abnormally accumulated in inclusion-body myositis.

Yes

beta-Amyloid precursor epitopes in muscle fibers of inclusion body myositis.

Yes

Inclusion body myositis as a cause of respiratory failure.

No

Inclusion body myositis: new concepts.

Yes

Interstitial alveolitis as early manifestation of anti-Jo-1 positive polymyositis.
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Ubiquitin expression in inclusion body myositis. An immunohistochemical
study.
High dose immunoglobulin therapy in a case of inclusion body myositis:
clinical and immunologic aspects.
The treatment of inclusion body myositis: a retrospective review and a
randomized, prospective trial of immunosuppressive therapy.
Ubiquitin and beta-amyloid-protein in inclusion body myositis (IBM), familial
IBM-like disorder and oculopharyngeal muscular dystrophy: an
immunocytochemical study.
beta-Amyloid precursor protein mRNA is increased in inclusion-body myositis
muscle.
Enhanced detection of congo-red-positive amyloid deposits in muscle fibers of
inclusion body myositis and brain of Alzheimer's disease using fluorescence
technique.
Inclusion body myositis presenting solely as dysphagia.

No

Muscular ultrasound in idiopathic inflammatory myopathies of adults.
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Treatment of inclusion-body myositis with high-dose intravenous
immunoglobulin.
Inclusion body myositis: clinical and histopathological features of 36 patients.
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Drug therapy of the idiopathic inflammatory myopathies: predictors of response
to prednisone, azathioprine, and methotrexate and a comparison of their
efficacy.
Mitochondrial DNA deletions in inclusion body myositis.
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Inclusion body myositis and renal cell carcinoma. Report of two cases and
review of the literature.
Muscle fibre degeneration in distal myopathy (Welander)--ultrastructure related
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to immunohistochemical observations on cytoskeletal proteins and Leu-19
antigen.
Rimmed vacuoles of inclusion body myositis and oculopharyngeal muscular
dystrophy contain amyloid precursor protein and lysosomal markers.
Inclusion body myositis: an underdiagnosed condition?

statement
Yes
Yes

Strong immunoreactivity of alpha 1-antichymotrypsin co-localizes with betaamyloid protein and ubiquitin in vacuolated muscle fibers of inclusion-body
myositis.
Immune aspects of myositis.

Yes
Yes

Neurologic manifestations of progressive systemic sclerosis.

No

Inclusion body myositis.

Yes

Clinical, immunopathologic, and therapeutic considerations of inflammatory
myopathies.
Quantitative morphometric study of muscle in inclusion body myositis.

Yes
No

Inflammatory and toxic myopathies.

Yes

Inclusion body myositis: analysis of 32 cases.

No

The dilemma of treating patients with inclusion body myositis.

No

Absence of persistent infection with enteroviruses in muscles of patients with
inflammatory myopathies.
Light and electron microscopic localization of beta-amyloid protein in muscle
biopsies of patients with inclusion-body myositis.
Familial inclusion body myositis: evidence for autosomal dominant inheritance.

No

Yes

Management of dysphagia in inclusion body myositis.

No

beta-Amyloid protein immunoreactivity in muscle of patients with inclusionbody myositis.
Inclusion body myositis in association with vitamin B12 deficiency and
Sjogren's syndrome.
Immunocytochemical localization of ubiquitin in inclusion body myositis
allows its light-microscopic distinction from polymyositis.
The role of gamma-delta T lymphocytes in inflammatory muscle disease.

Yes

The pathological diagnosis of specific inflammatory myopathies.
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Inclusion body myositis (IBM). Morphological study.
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Inclusion body myositis with abundant ring fibers.
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Fast and reliable new method for electron-microscopic identification of
cytoplasmic tubulo-filaments in muscle biopsies of patients with inclusion-body
myositis.
Inclusion body myositis: its relative frequency in elderly people.
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Inclusion body myositis with cricopharyngeus muscle involvement and severe
dysphagia.
Inclusion body myositis with cricopharyngeus muscle involvement and severe
dysphagia.
Amyloid filaments in inclusion body myositis. Novel findings provide insight
into nature of filaments.
Polymyositis, dermatomyositis and inclusion-body myositis.

No

A new approach to the classification of idiopathic inflammatory myopathy:
myositis-specific autoantibodies define useful homogeneous patient groups.
Immunolocalization of ubiquitin in muscle biopsies of patients with inclusion
body myositis and oculopharyngeal muscular dystrophy.
Familial inclusion body myositis among Kurdish-Iranian Jews.
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Coculture with autologous myotubes of cytotoxic T cells isolated from muscle
in inflammatory myopathies.
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Inclusion body myositis with cricopharyngeus muscle involvement and severe
dysphagia.
Inclusion body myositis and Welander distal myopathy: a clinical,
neurophysiological and morphological comparison.
Polymyositis mediated by T lymphocytes that express the gamma/delta
receptor.
Auriculo-ventricular block and distal myopathy with rimmed vacuoles and
desmin storage
Clinically unsuspected inclusion body myositis.

No

Inclusion body myositis and paramyxoviruses.

No

Intranuclear and cytoplasmic filamentous inclusions in distal myopathy
(Welander).
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Query: Amyloid AND ((muscle[ti] OR polymyositis[ti] OR dermatomyositis[ti] OR inflammatory myopathy[ti]) NOT inclusion body myositis
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Eur J Appl Physiol. 2006
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Protein Sci. 2006
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Jun;1760(6):980-7.
Adv Pharmacol. 2005;52:20928.

Changes in markers of muscle damage, inflammation and HSP70 after an
Ironman Triathlon race.
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Assessing the role of aromatic residues in the amyloid aggregation of human
muscle acylphosphatase.
Normal distribution of presenilin-1 and nicastrin in skeletal muscle and the
differential responses of these proteins after denervation.
Effects in skeletal muscle.
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South Med J. 2006 Jan;99(1):99100.

Localized amyloidosis of cardiac and skeletal muscle: investigate promptly
where it manifests.

No
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Neurology. 2005 Nov
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Gross muscle pseudohypertrophy in myeloma-associated light chain
amyloidosis.
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FASEB J. 2005 May;19(7):8346.

Prednisolone-induced changes in dystrophic skeletal muscle.
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Peptides. 2004
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GSK3 involvement in amylin signaling in isolated rat soleus muscle.
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MusLABEL: a program to model striated muscle A-band lattices, to explore
crossbridge interaction geometries and to simulate muscle diffraction patterns.
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Nicastrin expression in mouse peripheral tissues is not co-ordinated with
presenilin and is high in muscle.
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Endocrine. 2004 Jun;24(1):93-8.

Ghrelin and other glucoregulatory hormone responses to eccentric and
concentric muscle contractions.
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Relationship between serum amyloid A level and Tanis/SelS mRNA expression
in skeletal muscle and adipose tissue from healthy and type 2 diabetic subjects.
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Ptosis from localized A-lambda-amyloid deposits in the levator palpebrae
muscle.
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Downregulation and increased turnover of beta-amyloid precursor protein in
skeletal muscle cultures by neuregulin-1.
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Bcl-2-related proteins, alpha-smooth muscle actin and amyloid deposits in
aggressive and non-aggressive basal cell carcinomas.
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Expression of mRNA for plasminogen activators and protease nexin-1 in
innervated and denervated mouse skeletal muscle.

No
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Eur J Haematol. 2001
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Antibody reactivities to skeletal muscle proteins in a patient with lambda light
chain secreting multiple myeloma, generalised amyloidosis and rhabdomyolysis.

No
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Sep;59(3-A):582-6.

Amyloidotic muscle pseudohypertrophy: case report.
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Nature. 2001 Mar
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Amyloid fibrils from muscle myoglobin.

No
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J Physiol. 2000 Aug 15;527 Pt
1:121-30.

Effects of amylin and other peptide hormones on Na+-K+ transport and
contractility in rat skeletal muscle.

No

21
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Mol Cell Neurosci. 2000
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Developmental regulation of amyloid precursor protein at the neuromuscular
junction in mouse skeletal muscle.

No

22
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J Rheumatol. 2000
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Amyloid myopathy masquerading as polymyositis.
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Detection of anti-ADAM 10 antibody in serum of a patient with pulmonary
fibrosis associated with dermatomyositis.
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Elevated abeta42 in skeletal muscle of Alzheimer disease patients suggests
peripheral alterations of AbetaPP metabolism.
Amylin evokes phosphorylation of P20 in rat skeletal muscle.
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Detection of beta-A4 amyloid and its precursor protein in the muscle of a
patient with juvenile neuronal ceroid lipofuscinosis (Spielmeyer-Vogt-Sjogren).
Stimulation of both aerobic glycolysis and Na(+)-K(+)-ATPase activity in
skeletal muscle by epinephrine or amylin.
Protease nexin I expression is up-regulated in human skeletal muscle by injuryrelated factors.

Yes

27

Acta Neuropathol (Berl). 1999
Jul;98(1):78-84.
Am J Physiol. 1999 Jul;277(1 Pt
1):E176-86.
J Cell Physiol. 1999
Jun;179(3):305-14.

29

9845284

Acta Neuropathol (Berl). 1998
Dec;96(6):558-63.

No

30

9785467

Int J Biochem Cell Biol. 1998
Sep;30(9):1039-46.

Amyloid angiopathy of the human brain: immunohistochemical studies using
markers for components of extracellular matrix, smooth muscle actin and
endothelial cells.
Islet amyloid polypeptide decreases the effects of insulin-like growth factor-I
on glucose transport and glycogen synthesis in skeletal muscle.

31

9725822

Am J Physiol. 1998 Sep;275(3
Pt 1):E531-6.

Amylin-mediated inhibition of insulin-stimulated glucose transport in skeletal
muscle.

No

32

9699917

J Comp Neurol. 1998 Aug
10;397(4):572-9.

Developmental regulation of the serpin, protease nexin I, localization during
activity-dependent polyneuronal synapse elimination in mouse skeletal muscle.

No

33

9698158

J Neurosci Res. 1998 Aug
1;53(3):304-11.

Regulation of prothrombin, thrombin receptor, and protease nexin-1 expression
during development and after denervation in muscle.

No

34

9593825

Brain Res. 1998 Apr 27;791(12):63-6.

Cerebrovascular muscle atrophy is a feature of Alzheimer's disease.

No

35

9538257

J Biochem (Tokyo). 1998
Apr;123(4):650-8.

Purification and characterization of myonase from X-chromosome linked
muscular dystrophic mouse skeletal muscle.

No

36

9527167

J Neurol Neurosurg Psychiatry.
1998 Mar;64(3):409-10.

Proximal muscle weakness due to amyloid deposition.

No

No

No discussion
pertaining to
myositis
No discussion
pertaining to
myositis
No discussion
pertaining to
myositis
No discussion
pertaining to
myositis
No discussion
pertaining to
myositis
No discussion
pertaining to
myositis
No discussion
pertaining to
myositis and
amyloid; limited to
light chain amyloid
No discussion
pertaining to
amyloid
No discussion
pertaining to
amyloid

Yes
No

No

No discussion
pertaining to
myositis or
amyloid
No discussion
pertaining to
myositis
No discussion
pertaining to
myositis
No discussion
pertaining to
myositis or
amyloid
No discussion
pertaining to
myositis
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pertaining to
myositis or
amyloid
No discussion
pertaining to
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amyloid
No discussion
pertaining to
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amyloid
No discussion
pertaining to
myositis or
amyloid
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37

9509439

Nephrol Dial Transplant. 1998
Feb;13(2):305-12.

Demonstration of collagen type VI and alpha-smooth muscle actin in renal
fibrotic injury in man.

No

38

9125468

Brain Res Dev Brain Res. 1997
Apr 18;99(2):148-54.

Cholinergic stimulation increases thrombin activity and gene expression in
cultured mouse muscle.

No

39

9166100

Int J Exp Pathol. 1997
Feb;78(1):1-8.

No

40

9124337

Am J Physiol. 1997 Feb;272(2
Pt 1):E288-96.

Snake coiled fibres in rat soleus muscle in chloroquine induced myopathy share
immunohistochemical characteristics with amyloid depositions in Alzheimer's
disease brain tissue.
Prolonged suppression of glucose metabolism causes insulin resistance in rat
skeletal muscle.

41

9033257

42

9330708

43

8836611

44

8778276

Am J Pathol. 1997
Feb;150(2):417-27.
Adv Exp Med Biol.
1997;421:273-7
Clin Neuropathol. 1996 JulAug;15(4):240-7.
J Neurol Neurosurg Psychiatry.
1996 May;60(5):591-2.

Beta-amyloid protein-containing inclusions in skeletal muscle of
apolipoprotein-E-deficient mice.
Dipeptidyl peptidase IV (CD26) and Alzheimer amyloid protein precursor
(APP) in polymyositis.
Muscle fiber splitting, capillary internalization, and target-like fiber formation
in familial amyloidotic polyneuropathy.
Amyloid associated muscle pseudohypertrophy: amelioration of motor
dysfunction with plasmapheresis and dimethylsulphoxide.

45

8851500

Br J Pharmacol. 1996
Mar;117(5):847-52.

Different pharmacological characteristics in L6 and C2C12 muscle cells and
intact rat skeletal muscle for amylin, CGRP and calcitonin.

No

46

8549675

Exp Cell Res. 1996 Jan
10;222(1):70-6.

Myoblast fusion promotes the appearance of active protease nexin I on human
muscle cell surfaces.

No

47

8787835

Neurosci Lett. 1995 Dec
29;202(1-2):77-80.

No

48

7593229

J Cell Physiol. 1995
Dec;165(3):503-11.

49

8616629

Brain Res. 1995 Nov
20;699(2):260-5.

50

7488147

Biochem Biophys Res Commun.
1995 Nov 13;216(2):554-9.

51

8548167

Br J Pharmacol. 1995
Jul;115(5):713-5.

Amyloid beta protein in rat soleus muscle in chloroquine-induced myopathy
using end-specific antibodies for A beta 40 and A beta 42:
immunohistochemical evidence for amyloid beta protein.
Serine proteinase inhibitors in human skeletal muscle: expression of betaamyloid protein precursor and alpha 1-antichymotrypsin in vivo and during
myogenesis in vitro.
Co-localization of amyloid-associated proteins with amyloid beta in rat soleus
muscle in chloroquine-induced myopathy: a possible model for amyloid beta
formation in Alzheimer's disease.
Lactate production from the rat hindlimb is increased after glucose
administration and is suppressed by a selective amylin antagonist: evidence for
action of endogenous amylin in skeletal muscle.
Regulation of muscle glycogen metabolism by CGRP and amylin: CGRP
receptors not involved

52

7542030

Biochim Biophys Acta. 1995
Jun 20;1267(2-3):75-82.

Dose-dependent elevation of cyclic AMP, activation of glycogen
phosphorylase, and release of lactate by amylin in rat skeletal muscle.

No

53

7774725

FEBS Lett. 1995 May
22;365(1):98-100.

Amylin and epinephrine have no direct effect on glucose transport in isolated
rat soleus muscle.

No

54

7632892
7715800

56

7992830

Human muscle macrophages express beta-amyloid precursor and prion proteins
and their mRNAs.
Immunohistochemical evidence for amyloid beta in rat soleus muscle in
chloroquine-induced myopathy.
Alzheimer's disease and prion proteins: a meeting made in muscle.

Yes

55

57

7529678

Neuroreport. 1995 May
9;6(7):1045-9.
Neurosci Lett. 1994 Dec
5;182(2):151-4.
Am J Pathol. 1994
Dec;145(6):1261-4.
Development. 1994
Dec;120(12):3639-47.

Aprotinin, a Kunitz-type protease inhibitor, stimulates skeletal muscle
differentiation.

No

58

8082773

FEBS Lett. 1994 Sep
5;351(2):246-8.

Apolipoprotein E expression at neuromuscular junctions in mouse, rat and
human skeletal muscle.

No

No

No discussion
pertaining to
myositis or
amyloid
No discussion
pertaining to
myositis or
amyloid
No discussion
pertaining to
myositis
No discussion
pertaining to
myositis or
amyloid

Yes
Yes
Yes
No

No

No discussion
pertaining to
myositis
No discussion
pertaining to
myositis
No discussion
pertaining to
myositis
No discussion
pertaining to
myositis
No discussion
pertaining to
myositis

Yes
No
No

No discussion
pertaining to
myositis
No discussion
pertaining to
myositis or
amyloid
No discussion
pertaining to
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amyloid
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pertaining to
myositis or
amyloid

Yes
Yes
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59

8070521

Exp Neurol. 1994 Jul;128(1):2733.
J Neurobiol. 1994
May;25(5):503-14.
J Biol Chem. 1994 Apr
15;269(15):11595-600.

Expression of beta-amyloid precursor protein gene is developmentally regulated
in human muscle fibers in vivo and in vitro.
Neurotrophic regulation of mouse muscle beta-amyloid protein precursor and
alpha 1-antichymotrypsin as revealed by axotomy.
Control of glycogen synthase and phosphorylase by amylin in rat skeletal
muscle. Hormonal effects on the phosphorylation of phosphorylase and on the
distribution of phosphate in the synthase subunit.

Yes

60

8071658

61

8157693

62

8138578

J Cell Physiol. 1994
Apr;159(1):11-8.

Activation of serpins and their cognate proteases in muscle after crush injury.

No

63

7925489
8250950

APP+ T lymphocytes selectively sorted to endomysial tubes in polymyositis
displace NCAM-expressing muscle fibers.
Salmon calcitonin binding and stimulation of cyclic AMP generation in rat
skeletal muscle.

Yes

64

Eur J Cell Biol. 1993
Dec;62(2):333-42.
Biochem Biophys Res Commun.
1993 Nov 30;197(1):8-14.

65

8243640

FEBS Lett. 1993 Nov
22;334(3):317-21.

Evidence for release of free glucose from muscle during amylin-induced
glycogenolysis in rats.

No

66

8221082

Brain Res. 1993 Sep
24;623(1):142-6.

Degeneration of vascular muscle cells in cerebral amyloid angiopathy of
Alzheimer disease.

No

67

8186697

Neuromuscul Disord. 1993 SepNov;3(5-6):477-81.

The influence of denervation on beta-amyloid protein precursor and alpha 1antichymotrypsin in mouse skeletal muscle.

No

68

1504107

Biochim Biophys Acta. 1992
Aug 12;1136(2):219-22.

Amylin inhibits insulin-stimulated glucose uptake in C2C12 muscle cell line
through a cholera-toxin-sensitive mechanism.

No

69

1514607

Am J Physiol. 1992 Aug;263(2
Pt 1):E274-81.

Amylin and insulin in rat soleus muscle: dose responses for cosecreted
noncompetitive antagonists.

No

70

1319745

Biochim Biophys Acta. 1992
Jun 10;1135(2):201-6.

Cyclic AMP and free fatty acids in the longer-term regulation of pyruvate
dehydrogenase kinase in rat soleus muscle.

No

71

1541378

Diabetologia. 1992
Jan;35(1):26-31.

Human islet amyloid polypeptide at pharmacological levels inhibits insulin and
phorbol ester-stimulated glucose transport in in vitro incubated human muscle
strips.

No

72

1541236

Diabetes Res Clin Pract. 1992
Jan;15(1):57-61.

Islet amyloid polypeptide (IAPP/amylin) causes insulin resistance in perfused
rat hindlimb muscle.

No

73

1409213

Postgrad Med J. 1992;68 Suppl
1:S3-6. Review.

Cardiomyopathies and specific heart muscle diseases. Definitions, terminology,
classifications and new and old approaches.

No

74

1649597

Biochem J. 1991 Jul 1;277 ( Pt
1):139-43.

Cross-reactivity of amylin with calcitonin-gene-related peptide binding sites in
rat liver and skeletal muscle membranes.

No

75

2022302

Diabetes. 1991 May;40(5):56873.

In vivo insulin resistance induced by amylin primarily through inhibition of
insulin-stimulated glycogen synthesis in skeletal muscle.

No

76

2015885

FEBS Lett. 1991 Apr 9;281(12):149-51.

Amylin activates glycogen phosphorylase in the isolated soleus muscle of the
rat.

No

77

2037625

J Cell Physiol. 1991
Apr;147(1):76-86.

No

78

2083782

Biochem Soc Trans. 1990
Oct;18(5):980.

Plasminogen activators and inhibitors in the neuromuscular system: III. The
serpin protease nexin I is synthesized by muscle and localized at neuromuscular
synapses.
Effect of synthetic human amylin on glycogen synthesis in skeletal muscle in
vivo

79

2198023

Biochem J. 1990 Jul
1;269(1):19-23.

The effects of amylin on carbohydrate metabolism in skeletal muscle in vitro
and in vivo.

No

80

2506447

Muscle Nerve. 1989
Aug;12(8):640-6.

Protease nexin I, a serpin, inhibits plasminogen-dependent degradation of
muscle extracellular matrix.

No

Yes
No

No

No

No discussion
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amyloid
No discussion
pertaining to
myositis
No discussion
pertaining to
myositis or
amyloid
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pertaining to
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pertaining to
myositis
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pertaining to
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amyloid
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pertaining to
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amyloid
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pertaining to
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amyloid
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pertaining to
myositis
No discussion
pertaining to
myositis
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81

2474585

J Comp Pathol. 1989
May;100(4):427-33.

Severe secondary amyloidosis in a dog with dermatomyositis.

No

82

3050530

Nature. 1988 Oct
13;335(6191):632-5.

Pancreatic amylin and calcitonin gene-related peptide cause resistance to
insulin in skeletal muscle in vitro.

No

83

3051005

Proc Natl Acad Sci U S A. 1988
Oct;85(20):7763-6.

Amylin found in amyloid deposits in human type 2 diabetes mellitus may be a
hormone that regulates glycogen metabolism in skeletal muscle.

No

84

3385435

J Neurol Sci. 1988
Jun;85(2):223-32.

Skeletal muscle amyloid deposition in AL- (primary or myeloma-associated),
AA-(secondary), and prealbumin-type amyloidosis.

No

85

2896589

EMBO J. 1988 Feb;7(2):367-72.

Localization of the putative precursor of Alzheimer's disease-specific amyloid
at nuclear envelopes of adult human muscle.

No

86

3111259

Am J Med. 1987 Jul;83(1):1758.

Respiratory muscle weakness and ventilatory failure in AL amyloidosis with
muscular pseudohypertrophy.

No

87

3819787

J Neurol. 1987 Jan;234(1):52-4.

Early sarcolemmal dysfunction in skeletal muscle amyloidosis.

No

88

6571343

Ann Ophthalmol. 1983
Jul;15(7):610-3.

Amyloid infiltration of the levator palpebrae superioris muscle: case report.

No

89

6624541

Acta Med Scand.
1983;214(1):87-91.

Amyloid-associated muscle pseudohypertrophy and multiple myeloma in a man
with hypernephroma.

No

90

7103772

Arch Neurol. 1982
Jul;39(7):413-7.

Amyloid-associated muscle pseudohypertrophy.

No

91

189252

Neurology. 1977 Jan;27(1):4754.

Skeletal muscle pseudohypertrophy in primary amyloidosis.

No

92

824926

Nippon Ketsueki Gakkai Zasshi.
1976 Jun;39(3):329-30.

Amyloid fibril protein of light chain type from the muscle in a patient with
amyloidosis.

No

93

5562520

Am J Ophthalmol. 1971
May;71(5):1121-7.

Extraocular muscle involvement in idiopathic primary amyloidosis.

No
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pertaining to
myositis
No discussion
pertaining to
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No discussion
pertaining to
myositis
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Supplementary Table 2. 302 papers making a statement regarding the abnormal presence of amyloid,
βAPP, or Aβ in IBM muscle. Papers are indexed according to the PubMed Unique Identifier (PMID). Myositis
Review papers, Primary data, Model, and Other categories are defined in Methods. Papers limited to discussion
of β-pleated sheet amyloid but not the specific protein beta-amyloid or its precursors were excluded from
subsequent analyses, leaving 242 papers.
Paper

Year

Category

1

2007
2007
2007
2006
2006
2006
2006
2006
2006
2006
2005
2005
2005
2004
2003
2003
2002
2002
2002
2002
2001
2001
1999
1999
1998
1998
1998
1998
1998
1998
1998
1997
1996
1996
1996
1995
1995
1994
1994
1993
1993
1993
2006
2006
2006
2004

Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review

PMID17582362
PMID17366591
3
PMID17917534
4
PMID16432144
5
PMID16432148
6
PMID16432137
7
PMID16432141
8
PMID16432143
9
PMID16932602
10
PMID16364943
11
PMID16104000
12
PMID16315367
13
PMID16155431
14
PMID15367860
15
PMID12731644
16
PMID14569203
17
PMID12407303
18
PMID12351995
19
PMID12410086
20
PMID12217248
21
PMID11202170
22
PMID11698722
23
PMID10590889
24
PMID10551668
25
PMID9868522
26
PMID9812213
27
PMID9846956
28
PMID9855208
29
PMID9678308
30
PMID9668220
31
PMID9773019
32
PMID9330888
33
PMID8839618
34
PMID8609499
35
PMID8939193
36
PMID7486861
37
PMID8579968
38
PMID7804466
39
PMID7855331
40
PMID8156143
41
PMID8117535
42
PMID8272596
43
PMID16769649
44
PMID16542836
45
PMID16932688
46
PMID15311338
2

Contains betaamyloid statement?
Yes
Yes
Yes
Yes
Yes
No / Amyloid only
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No / Amyloid only
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No / Amyloid only
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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47

PMID15577608
PMID15577607
49
PMID15158744
50
PMID15165685
51
PMID14639580
52
PMID12661042
53
PMID12894385
54
PMID12506772
55
PMID12170392
56
PMID11562570
57
PMID9865793
58
PMID9801848
59
PMID9178151
60
PMID9227956
61
PMID9010966
62
PMID8968219
63
PMID7865375
64
PMID7865379
65
PMID8156142
66
PMID1423335
67
PMID1333783
68
PMID1327303
69
PMID17469125
70
PMID7632892
71
PMID7478207
72
PMID7992832
73
PMID8178939
74
PMID7692809
75
PMID8394158
76
PMID8461987
77
PMID8268725
78
PMID7925489
79
PMID1346915
80
PMID1321564
81
PMID15950323
82
PMID16517603
83
PMID16723713
84
PMID16940437
85
PMID16049336
86
PMID15385569
87
PMID15261330
88
PMID11972038
89
PMID11358479
90
PMID11706091
91
PMID10648444
92
PMID10599804
93
PMID9846958
94
PMID9846957
95
PMID9831451
96
PMID9243602
97
PMID8577761
98
PMID10720271
99
PMID9855538
48

2004
2004
2004
2004
2003
2003
2003
2002
2002
2001
1998
1998
1997
1997
1996
1995
1994
1994
1993
1992
1992
1992
2007
1995
1995
1994
1994
1993
1993
1993
1993
1993
1992
1992
2006
2006
2006
2006
2005
2004
2004
2002
2001
2001
2000
1999
1998
1998
1998
1997
1996
2000
1998

Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Myositis Review
Primary Data
Primary Data
Primary Data
Primary Data
Primary Data
Primary Data
Primary Data
Primary Data
Primary Data
Primary Data
Primary Data
Primary Data
Model
Model
Model
Model
Model
Model
Model
Model
Model
Model
Model
Model
Model
Model
Model
Model
Model
Other
Other

Yes
Yes
Yes
No / amyloid only
Yes
Yes
No / amyloid only
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No / amyloid only
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100

PMID8572661
PMID8170582
102
PMID1279467
103
PMID1314344
104
PMID1668977
105
PMID17359364
106
PMID17764014
107
PMID17572512
108
PMID17056255
109
PMID17039976
110
PMID16441512
111
PMID16405511
112
PMID16896316
113
PMID15983828
114
PMID15912881
115
PMID15452314
116
PMID15217093
117
PMID14695312
118
PMID14631123
119
PMID12787072
120
PMID11839845
121
PMID12391344
122
PMID11747923
123
PMID11435903
124
PMID11303793
125
PMID10722712
126
PMID10636127
127
PMID11065131
128
PMID11053689
129
PMID10901230
130
PMID10854206
131
PMID10841976
132
PMID10762511
133
PMID10751338
134
PMID9546349
135
PMID9779924
136
PMID9781653
137
PMID9051771
138
PMID9007091
139
PMID7992832
140
PMID7905181
141
PMID8291607
142
PMID8280854
143
PMID8386897
144
PMID17917532
145
PMID16317258
146
PMID17261282
147
PMID17164266
148
PMID17077152
149
PMID17881720
150
PMID17420473
151
PMID17366634
152
PMID17143894
101

1996
1993
1992
1992
1991
2007
2007
2007
2006
2006
2006
2006
2006
2005
2005
2004
2004
2004
2004
2003
2002
2002
2001
2001
2001
2000
2000
2000
2000
2000
2000
2000
2000
2000
1998
1998
1998
1996
1996
1994
1994
1994
1993
1993
2007
2007
2007
2007
2007
2007
2007
2007
2007

Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other

No / amyloid only
Yes
No / amyloid only
No / amyloid only
No / amyloid only
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No / amyloid only
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No / amyloid only
Yes
Yes
No / amyloid only
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153

PMID17329348
PMID17507289
155
PMID16432135
156
PMID16432151
157
PMID16432149
158
PMID16432155
159
PMID16432136
160
PMID16856153
161
PMID16788822
162
PMID16455793
163
PMID16432147
164
PMID16432146
165
PMID16432145
166
PMID16924003
167
PMID16321991
168
PMID17220960
169
PMID15902690
170
PMID15883700
171
PMID15833427
172
PMID15769920
173
PMID15708439
174
PMID15760645
175
PMID15696783
176
PMID15474010
177
PMID15159602
178
PMID14712398
179
PMID14648147
180
PMID15577605
181
PMID15541003
182
PMID15496200
183
PMID15246245
184
PMID15150209
185
PMID14755492
186
PMID14732633
187
PMID15975052
188
PMID15277658
189
PMID12592311
190
PMID12874414
191
PMID14511932
192
PMID14576992
193
PMID12869675
194
PMID12869141
195
PMID12814114
196
PMID14678807
197
PMID14598055
198
PMID14606722
199
PMID12690567
200
PMID11940697
201
PMID11738475
202
PMID12506774
203
PMID11404115
204
PMID11745956
205
PMID11552086
154

2007
2007
2006
2006
2006
2006
2006
2006
2006
2006
2006
2006
2006
2006
2006
2006
2005
2005
2005
2005
2005
2005
2005
2004
2004
2004
2004
2004
2004
2004
2004
2004
2004
2004
2004
2004
2003
2003
2003
2003
2003
2003
2003
2003
2003
2003
2003
2002
2002
2002
2001
2001
2001

Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other

Yes
Yes
Yes
No / amyloid only
Yes
Yes
Yes
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Supplementary Table 3. Papers, statements, and citations. For each of 302 papers, the original text and its
citations are given. Brackets [ ] are used to indicate the numbering of the reference in the original source paper
and the correspondence of this numbering to the references listed here shown in the left column. “-A” indicates
the citation supported a statement pertaining only to β-pleated sheet amyloid, without specific support to a
claim regarding Aβ. Critical citations (“-C”), neutral citations (“-N”), and incorrect citations (“-I”) are so
indicated. Citations to abstracts are indicated but not tracked. PMID = PubMed unique identifier.
Paper/Citations
1-PMID17582362
8-AskanasNeur2006Myo4-N
9-DalakasNatClPrac20069-A
49-AskanasNeur1993101-A
97-AskanasMicResTec200511
102-AskanasNeuroRep199796
103-FukuchiAmJPath199893
104-JinAmJPath199894
105-SugarmanPNAS200288
106-KitazawaAmJPath200683

2-PMID17366591
8-AskanasAnnNeurol199374
14-NeuroRep199796
16-AskanasJNEN2000Syn129
17-AskanasJNEN200121
20-AskanasNeur2006Myo4
46-FukuchiAmJPath199893
52-GreenbergNeur2002121-C
64-JinAmJPath199894

3-PMID17917534
13-KitazawaAmJPath200683
17-AskanasNeur2006Myo4
18-LunemannAnnNeur200769
20-AskanasJNEN200121
21-AskanasCurrOpRh200316
22-McFerrinNeuroRep199895
28-JinAmJPath199894
29-FukuchiAmJPath199893
30-SugarmanPNAS200288
31–Abstract not a paper
38-SarkoziNeuroRep199375

Original Text
“Some investigators suggest that the abnormal accumulation of amyloid precursor protein and amyloid
β are key upstream pathogenic events in the vacuolar degeneration and atrophy of muscle fibres.[8]”
“congophilic amyloid inclusions are best seen in sections stained with Congo red and viewed with
Texas red filters[49] or in crystal-violet-stained sections[9]”
“… the unfolded protein response,[96] which involves upregulation of endoplasmic reticulum
chaperone proteins—such as Grp78—and the overload response—which involves upregulation of
nuclear factor κB—leading, in turn, to an increase in the transcription of cytokines, MHC-I, and
amyloid precursor protein.[97]”
“Amyloid precursor protein epitopes and mRNA accumulate in muscle fibres before the appearance of
congophilia, and overexpression of amyloid precursor protein in human muscle cultures[102] and
transgenic mice[103-106] can induce some, but not all, of the phenotypic changes of sporadic inclusion
body myositis, including amyloid β deposition, congophilic inclusions, and vacuolisation.”
“The protein inclusions are made up of a number of Alzheimer-type proteins including β-amyloid and
the amyloid precursor protein (APP),…[17]”
“it is possible that β-amyloid accumulation (due to overproduction or abnormalities in processing in
APP) is an early upstream event as proposed by Askanas and Engel[20]”
“Microarray studies, such as that done by Greenberg et al.[52], confirmed the increased expression, at
the mRNA level, of β-amyloid, ApoE, SOD2, BAX, low-density lipoprotein receptors, and low-density
lipoprotein receptor-related protein, but also found all of these genes overexpressed in other
inflammatory myopathies, some at much higher-fold ratios than in sIBM. Furthermore, they found tau
expression to be increased 6.8-fold in dermatomyositis and α1ACT 6.8- fold in polymyositis compared
to healthy muscle.”
“It has been established that β-amyloid, the C and N-terminal regions of APP, and APP mRNA
accumulate in both sIBM and hIBM[8], with the β-amyloid42 isoform being more common than βamyloid40.[20]”
“The accumulation of APP and its fragments is often stated to precede other abnormalities in IBM
muscle fibers, including congophilia[16], suggesting that it plays an important early role in disease.”
“both cell culture[14] and transgenic mouse models overexpressing APP[46,64] display some of the key
features of IBM.”
“We have proposed for several years that increased intracellular expression of AβPP and of its
proteolytic fragment Aβ plays a key upstream, toxic, role in s-IBM pathogenesis[17,20,21]”
“Experimental overexpression of AβPP through direct AβPP gene transfer into human normal, cultured
muscle fibers induced most of the basic aspects of the IBM phenotype (reviewed in [17])”
“In cultured muscle fibers of h-IBM due to GNE mutation, the ‘genetically determined’ AβPP
overexpression preceded other IBM-type abnormalities[22]”
“Additional support of our toxic intracellular AβPP/Aβ hypothesis of IBM pathogenesis is provided by
transgenic mouse models overexpressing AβPP in muscle fibers, which exhibit some aspects of the
IBM phenotype.[28-30] A new mouse model – in which overexpression of AβPP in muscle fibers,
combined with elimination of native presenilin 1 and its replacement with a mutated presenilin 1,
leading to the increased generation of Aβ42 –had, in addition to some other aspects of IBM, CD8 T-cell
inflammation, increased CD8T-cellmRNA, increased tau phosphorylation, and increased expression of
two kinases, GSK-3b and CDK5[13]. Those studies accorded with previous ones of s-IBM muscle
biopsies, in which there was an increased preferential deposition of Ab42[31]”
“In s-IBM muscle fibers there is increased transcription of AβPP-751[38]”
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4-PMID16432144
4-AskanasJNEN200121
5-AskanasCurrOpNeur200218
6-AskanasCurrOpRh200316
7-AskanasAmJPath1998Ed27
18-SarkoziNeuroRep199375
40-Abstract not a paper
41-AskanasPNAS199697
42-AskanasNeuroRep199796
43-McFerrinNeuroRep199895
52-JinAmJPath199894-N
53-FukuchiAmJPath199893-N
54-SugarmanPNAS200288-N
5-PMID16432148
6-AskanasJNEN200121
7-AskanasCurrRhRep200220
8-AskanasAmJPath199280
9-SarkoziNeuroRep199375
10-AskanasPNAS199697
11-FukuchiAmJPath199893
12-JinAmJPath199894
13-SugarmanPNAS200288

6-PMID16432137
4-AskanasScandJRheu199828-A
7-PMID16432141
1-AskanasNeur2006Myo4
7-AskanasJNEN200121
32-AskanasNeurol1993101-A
33-GlabeNeur2006156
37-AskanasAnnNeur199374
42-AskanasAnNYAcSci199830
52-Other
57-AskanasNeuroSciLet1992302

8-PMID16432143
35-ChoiNeur2000126
9-PMID16932602
1-DalakasNEJM1991Other-A-I
2-SekulSeminNeurol199342-A
3-GriggsAnnNeurol199536-A
4-MikolIBMChap2004Other

“Recently it was reported that s-IBM vacuolated muscle fibers, and those in some other vacuolar
myopathies, contain a marker of autophagosomes, but only in s-IBM is it colocalized with AβPP[18]”
“it is now established that Aβ/AβPP is also abnormally accumulated in muscle fibers of s-IBM patients,
where they are considered to play an important pathogenetic role[4,5,6,7]”.
“s-IBM muscle fibers also have increased mRNA signal for AβPP-75, which contains the Kunitz-type
protease inhibitor (KPI) motif.[18]”
“Others have reported that overexpression of AβPP in muscle of transgenic mice induces aspects of the
IBM phenotype.[52-54]”
“AβPP overexpression induces several aspects of the IBM phenotype in those cultured human muscle
fibers providing a very suitable ‘IBM culture model,’ which we have been using during the last several
years.[40-43]”
“Studies from our laboratory demonstrated that: 1) abnormal accumulation of AbPP epitopes appears to
precede other abnormalities in IBM muscle fibers…” <No citation>
“Strong evidence for a role of the amyloid β-protein precursor (APP), APP fragments, Aβ, or all three,
in the pathogenesis of IBM comes from several sources.[6,7]”
“The appearance of Aβ-positive, noncongophilic deposits precedes vacuolization in IBM muscle
fibers.[8]”
“APP mRNA is increased in the disease state[9].”
“As expected, the in vitro over expression of APP in muscle cells leads to a range of degenerative
changes resembling various facets of IBM pathology[10].”
“In transgenic mice, the overexpression of the CTFβ fragment of APP[11,12] or, more recently, the full
length APP molecule itself[13], also leads to the manifestation of vacuolar changes, centric nuclei,
lymphocytic infiltration, and amyloid deposition in skeletal muscle. At least in the case of APP
holoprotein overexpression, significant muscle weakening has also been observed. Although these
changes are by no means a complete model of the disease, the fact that so many aspects of the
pathology can be created by the overexpression of one protein is perhaps the strongest evidence for a
causal role of APP in this disease”
“To date, the only circumstances under which Congo red staining of intracellular structures has been
consistently documented have been the paired helical filaments in Alzheimer disease (AD) and the
inclusions of sporadic inclusion-body myositis (sIBM).[4]”
“Multiple or single foci of amyloid as identified by Congo-red fluorescence visualized through Texasred filters[32]”
“This fluorescence-enhanced Congo-red technique[32] is the best and most sensitive for highlighting
amyloid inclusions, which sometimes are very small or few.”
“Amyloid-ß (Aß) is one specific protein (figure 2D), an undesirably increased, putatively toxic,
proteolytic product of AßPP (amyloid-ß precursor protein), which can be assembled into polymeric ßpleated sheet amyloid, but also has the tendency to form invisible toxic oligomers within s-IBM muscle
fibers.[1,33,37,52]”
“A number of the "s-IBM proteins" aberrantly accumulated in nonjunctional regions of s-IBM muscle
fibers, such as AßPP/Aß and nicotinic ACh receptors, are, in normal innervated mature human muscle
fibers, morphologically identifiable only at the NMJ postsynaptic region.[1,7,42,57]”
“Regenerating normal muscle fibers accumulate, presumably because they are essential, many of the
same proteins accumulated in s-IBM muscle fibers, including AβPP. In s-IBM, some of these proteins
may be there because they are part of an earnest but frustrated regenerative effort, and some may be
trapped there by a pathologic ‘aggregator’”
“Further, MMP-2 immunostains the autoinvasive CD8+ T cells, which make cell-to-cell contact with
muscle fibers, and immunoreacts with ß-amyloid and ß-APP deposits on the vacuolated fibers.[35]”
“The amyloid deposits are best visualized with Texas red fluorescent filters, but can also be seen quite
clearly with crystal violet (Figure 1A,B).[1–5,11]” <Mendell reference incorrect citation, Mendell did
not use Texas red or crystal violet>
“The concurrent degenerative features include vacuolization, filamentous inclusions and intracellular
accumulations of amyloid-β related molecules.” <No citations.>
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5-AskanasCurOpRh200321
11-MendellArNeur1991104-A-I
10-PMID16364943

11-PMID16104000
Askanas/Engel, JNEN200121
Mendell et al., 1991104-A
Askanas1992a-AmJPath80-A
Askanas/Eng2002CurOpNeur18
Askanas/Eng2003CurOpRh16
“Askanas and al. 2001”misspelled, not traceable
Askanas1992b-NeurOther-I
Askanas1993b-AnnNeurol74
SarkoziNeuroRep199375
JinAM JPath199894
FukuchiAmJPath199893
AskanasPNAS199697
AskanasNeuroRep199796

12-PMID16315367
1-AskanasJNEN200121
3-AskanasCurrOpRh200316
4-AskanasAnnNeurol199374
68-VattemiAmJPath2004117
78-No reference 78 listed (paper
only contains 72 references;
probably refers to 72 – Neurol
2005;54:337, which is an
abstract misrepresented as a
paper)

13-PMID16155431
13-AskanasCurrOpRh200316
14-PMID15367860
47-FidzActaNeuropa2004178-C

15-PMID12731644
5-AskanasJNEN200121
6-JinAmJPath199894
7-FukuchiAmJPath199893
8-SugarmanPNAS200288

“…6-10 nm amyloid-like filaments that immunoreact with various amyloid-protein related antibodies
[5]”
“Within the vacuolated muscle fibres of IBM, abnormal amounts of prion protein, acetylcholine
receptor and proteins that are typically characteristic of Alzheimer brain (ß-amyloid, N- and C-terminal
epitopes of ß-amyloid precursor protein, alpha 1 antichymotrypsin, phosphorylated tau, apolipoprotein
E and ubiquitin) are found.” No citations
“the most characteristic feature of the s-IBM muscle-fiber pathologic phenotype is accumulation of
intramuscle-fiber multiprotein aggregates containing either amyloid-β (Aβ) or phosphorylated tau (ptau)[Askanas and Engel, 2001]”
“Interest in s-IBM has been increased by a) the recent identification within IBM muscle fibers of βpleated-sheet amyloid[Mendell et al., 1991; Askanas et al., 1992a]”
“We have proposed that increased intracellular expression and accumulation of amyloid-β precursor
protein (AβPP) and Aβ, and possibly Aβ oligomers, play a key upstream role in the s-IBM
pathogenesis by: 1) causing abnormal signal transduction to modulating other genes; 2) binding to and
adversely modifying the role of various normal intracellular proteins; 3) trapping potentially other toxic
proteins and cholesterol; 4) inducing oxidative stress; and 5) producing mitochondrial and other
abnormalities (reviewed by [Askanas and Engel 2002, 2003]”
“we postulated that spontaneous AβPP overexpression in s-IBM patient muscle fibers may be
responsible for a ‘myogenous dysinnervation’[Askanas and al., 2001]”
“Aβ and C- and N-terminal epitopes of AβPP are abnormally accumulated in vacuolated and
nonvacuolated regions of s-IBM muscle fibers [Askanas et al., 1992b, 1993b).”
“s-IBM muscle fibers have increased mRNA signal for the AβPP-751 alternatively spliced transcript
that contains the Kunitz-type protease inhibitor (KPI) motif [Sarkozi et al., 1993]”75
“Additional support of our intracellular AβPP/Aβ hypothesis of IBM pathogenesis was provided by
transgenic mouse models overexpressing AβPP in muscle fibers[Jin et al., 1998; Fukuchi et al., 1998]”
“direct AβPP gene transfer into human normal, cultured muscle fibers induced most of the basic aspects
of the IBM phenotype[Askanas et al., 1996b, 1997]”
“An intriguing feature of the s-IBM muscle-fiber phenotype is its similarity to the Alzheimer’s disease
(AD) brain, including accumulation of amyloid-β (Aβ), phosphorylated tau (p-tau), and several other
Alzheimer-characteristic proteins[1,3].”
“Two major types of intracellular aggregates contain either Aβ or p-tau[1,3], and both contain ubiquitin
[1,3]. Both types of aggregates are positive with Congo-red, crystal-violet and Thioflavin-T, indicating
that they contain proteins in alternate conformation (unfolded or misfolded) that are assembled in the βpleated-sheet configuration of amyloid [1,3]”
“In sIBM, amyloid-β-immunoreactive aggregates appear ultrastructurally as collections of 6-10 nm
amyloid-like fibrils and amorphous material [4]”
“Each of these 5 ER chaperones physically associates with AβPP/Aβ in s-IBM muscle [68]”
“Our most recent studies demonstrate that VCP is also strongly immunoreactive in s-IBM muscle fibers
[78], where it accumulates in the form of aggregates, co-localizing with Aβ42. [No reference 78 is
present in the bibliography; perhaps refers to reference 72]
“Demonstration of amyloid-β and hyperphosphorylated tau in vacuolated muscle fibres have been
important discoveries in research into the pathophysiology of s-IBM[13]”
“Furthermore, the intracellular accumulation of amyloid-related proteins, β−amyloid precursor protein
(β-APP), phosphorylated tau, presenilin 1, apolipoprotein E, and oxidative stress proteins are also
observed in other conditions, leading to the conclusion that they may not be specific to the vacuoles of
sporadic IBM[47]” < This ref found Aβ but not any of the other proteins listed, in 2 patients with
Emery-Dreifuss muscular dystrophy>
“An intriguing aspect of the sporadic inclusion-body myositis muscle-fiber molecular phenotype is its
remarkable similarity to that of Alzheimer's disease brain (recently reviewed in Askanas and Engel[5]).
These similarities include accumulations of amyloid-β precursor protein, amyloid-β, phosphorylated tau
protein in the form of paired helical filaments, presenilin-1 protein, and several other ‘Alzheimer
characteristic proteins’.[5]”
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16-PMID14569203
1-AskanasCurrOpNeur200218
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3-MastagliaMuscNerv200352
7-AskanasJNEN200121
10-DalakasRevNeur200217
12-JinAmJPath199894
13-FukuchiAmJPath199893
17-AskanasPNAS199697
18-AskanasNeuroRep199796
19-McFerrinNeuroRep199895
47-Abstract misrepresented as a
paper: “Neurol 2003;60:333334”

17-PMID12407303
AskanasArchNeur199829
AskanasNeur1992Other
AskanasLancet199279
MendellArchNeur1991104-A
18-PMID12351995
2-AskanasChapter
5-AskanasJNEN200121
6-OldforsCurOpRh200122
10-FukuchiAmJPath199893
11-SugarmanPNAS200288
33-AskanasPNAS199697
34-AskanasNeuroRep199796

“We have proposed a key upstream or mid-stream role of increased intracelular amyloid-β precursor
protein/amyloid-β in the pathogenesis of both sporadic and hereditary inclusion- body myopathies,
suggesting that it is causing abnormal signal transduction, modulation of other genes, induction of
oxidative stress, mitochondrial malfunction, and other abnormalities.[5]”
“Another possibility exists that lymphocytic inflammation might be a secondary component, occurring
in response to “foreign” protein abnormally accumulated within and foreignizing sporadic inclusionbody myositis muscle fiber. This possibility can be supported by the fact that inflammation, in addition
to other abnormalities, is present in the muscle of transgenic mice overexpressing amyloid-β precursor
protein in muscle fibers.[6-8]” <Implicit supportive statement, that βAPP is the “foreignizing” protein
present in IBM myofibers>
“Experimental overexpression of amyloid-β precursor protein through direct amyloid-β precursor
protein gene transfer (via adenovirus vector) into human normal, rather mature, cultured muscle fibers
induced several aspects of the inclusion-body myopathy pathologic phenotype, including vacuolation,
intracellular congophila, nuclear paired helical filaments, and abnormal mitochondria.[42,43]”
“Additional support for our hypothesis of an intracellular toxicity of amyloid-β precursor protein and
amyloid-β in the inclusion-body myopathy pathogenesis was provided by two transgenic mouse models
overexpressing amyloid-β precursor protein within muscle fibers. Some aspects of the human inclusionbody myopathy pathology were produced but only during aging of these mice[7,8].”
“An intriguing feature of the s-IBM muscle fiber molecular phenotype is its similarity to the brain in
Alzheimer disease (AD), including accumulations of amyloid-β precursor protein (AβPP), amyloid-β
(Aβ), phosphorylated tau in the form of paired-helical filaments, presenilin-1, and several other
“Alzheimer-characteristic” proteins[1,2,7]”
“We have proposed a key upstream or midstream role of increased intracellular AβPP/Aβ in the
pathogenesis of s-IBM..[1,2,7]”
“A possibility that excessive accumulation of AβPP/Aβ induces inflammation has been proposed by us
and by others.[1-3,7,10]”
“Our hypothesis is supported by the fact that accumulation of AβPP/Aβ in s-IBM muscle fibers
precedes other abnormalities and by our tissue culture studies showing that experimental
overexpression of AβPP through direct AβPP gene transfer (via adenovirus vector) into normal, mature,
cultured human muscle fibers induced several aspects of the IBM pathologic phenotype[17-19]”
“Additional support for our hypothesis of an intracellular toxicity of AβPP and Aβ in the pathogenesis
of IBM was provided by transgenic mouse models overexpressing AβPP within muscle fibers, in which
some aspects of the pathologic changes of IBM were produced, but only after the mice were
aged[12,13]”
“In s-IBM muscle fibers, deposits containing Aβ−42 are much more common than those containing
Aβ−40.[47]”
“The amyloid in IBM is accompanied by all the other proteins seen in the β-amyloid of Alzheimer’s
disease, including β-APP, chymotrypsin, apoE, and phosphorylated tau [Askanas et Engel 1988;
Askanas et al `1992 a et b; Mendell et al 1991]”
“The s-IBM muscle fiber molecular phenotype is remarkably similar to that of Alzheimer disease brain
(for recent review[5,6]). The similarities include accumulations of the following[5]: amyloid-β
precursor protein (AβPP); amyloid-β; phosphorylated tau in the form of paired helical filaments
(PHFs); presenilin-1; and several other `Alzheimer-characteristic' proteins.”
“Additional support for our hypothesis of an intracellular toxicity of AβPP and amyloid-β in the IBM
pathogenesis was provided by two transgenic mouse models that overexpressed AβPP within muscle
fibers[10,11]”
“In the IBMs there is increased transcription of several genes, such as those that encode AβPP-751,
cellular prion protein, enzymes that are involved in cellular defense against oxidative stress[2,5]…”
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21-PMID11202170
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“We have proposed a key upstream or mid-stream role for increased intracellular AβPP/amyloid-β in
the pathogenesis of both s-IBM and the h-IBMs, suggesting that it causes abnormal signal transduction,
modulation of other genes, induction of oxidative stress, mitochondrial mulfunction, and other
abnormalities[5]”
“First, experimental over-expression of AβPP through direct AβPP gene transfer (via adenovirus
vector) into normal human, rather mature, cultured muscle fibers induced several aspects of the IBM
pathologic phenotype, including vacuolation, intracellular congophilia, nuclear PHFs, and abnormal
mitochondria[33,34]”
“Muscle biopsy shows a combination of three characteristic features: (1) an inflammatory myopathy
with predominantly endomysial inflammation and invasion of non-necrotic fibers; (2) rimmed vacuoles;
and (3) Intracellular amyloid deposits…” No reference
“Moreover, fibers with evidence for T cell cytotoxicity are significantly more common than fibers
containing amyloid or vacuoles that are undergoing necrosis [19].”
“An extensive series of investigations demonstrated abnormal accumulations of a group of Alzheimer
proteins, including prion protein, beta amyloid protein, terminal epitopes of beta amyloid precursor
protein,… What leads to the deposition of these proteins in IBM is unclear, and whether these represent
a primary or secondary change is uncertain [24–27].” Reference not traceable
“An intriguing aspect of the s-IBM muscle-fiber molecular phenotype is its remarkable similarity to that
of Alzheimer disease (AD) brain[1]. These similarities include accumulations of amyloid-β precursor
protein (AβPP), amyloid-β (Aβ), phosphorylated tau in the form of paired-helical filaments, presenilin1, and several other “Alzheimer-characteristic” proteins[1]”
“Aβ and C- and N-terminal epitopes of AβPP are also abnormally accumulated in vacuolated and nonvacuolated regions of s-IBM muscle fibers.[1,2]”
“s-IBM muscle fibers have increased mRNA signal for the AβPP-751 alternatively spliced transcript
that contains the Kunitz-type protease inhibitor motif[25]”
The authors have proposed that key upstream roles of the increased intracellular AβPP/amyloid-β
include causing abnormal signal transduction to modulate of other genes, inducing oxidative stress; and
producing mitochondrial and other abnormalities[1]”
“First, the experimental overexpression of AβPP through direct AβPP gene transfer into human normal,
aneurally-cultured muscle fibers induced most of the basic aspects of the IBM phenotype, including
vacuolation, intracellular congophilia, accumulation of Aβ in 6-10 nm fibrils, nuclear PHFs
(cytoplasmic PHFs have not yet been observed), and abnormal mitochondria[1]”
“Additional support of the authors’ intracellular AβPP/Aβ hypothesis of IBM pathogenesis was
provided by two transgenic mouse models that overexpressing AβPP in muscle fibers.[39,40] In both
models, some aspects of the IBM pathology were produced, including fiber vacuolization, intracellular
accumulation of AβPP; intracellular amyloid depositis and inflammation.[39,40]”
“…Aβ and C- and N-terminal epitopes of AβPP are also abnormally accumulated in vacuolated, and
some nonvacuolated, muscle fibers of s-IBM patients[4,6-8]”
“Recent interest in s-IBM has been generated by the identification within IBM muscle fibers of βpleated-sheet amyloid[2,3]”
“s-IBM abnormal muscle fibers have increased mRNA signal for the AβPP-751 that contains the
Kunitz-type protease inhibitor (KPI) motif[29]”
“Aβ in s-IBM muscle has been suggested to be crosslinked by transglutaminases 1a and 2, contributing
to Aβ aggregation and insolubility[31]”
“Abnormal accumulation of AβPP epitope appears to precede other abnormalities in IBM muscle[4].”
“AβPP overexpression by direct AβPP-gene transfer into rather mature normal cultured human muscle
fiber induces several aspects of the IBM phenotype (reviewed in [4]).”
“We have proposed a key upstream role of increased intracellular AβPP/Aβ in the pathogenesis of
IBM, and through it causing abnormal signal transduction, modulation of other genes, induction of
oxidative stress, and production of mitochondrial and other abnormalities[4,6,7]”
“The s-IBM vacuolated muscle-fiber cytoplasm also contains Aβ-positive collections of 6–10 nm
filaments (Fig. 2) [3,19]”
“Overexpression of AβPP in muscle of transgenic mice induces aspects of the IBM phenotype[56,57]”
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“Askanas and Engel[10] demonstrated that several of the proteins that are pathologically accumulated
in the brain in Alzheimer disease (AD) are also present in vacuolated muscle fibers in s-IBM.”
“One of the earliest discoveries was the upregulation and pathologic accumulation of AβPP in the
vacuolated fibers of s-IBM[14]”
“There is evidence that AβPP upregulation and accumulation in muscle fibers is an early event in sIBM and that it may be of importance for the pathogenesis”
“The upregulation of AβPP mRNA has now been demonstrated also by reverse transcription
polymerase chain reaction analysis and fragments of AβPP were identified among the high molecularweight insoluble proteins in s-IBM muscle[15]”
“The finding that interferon-γ (IFN-γ) in combination with Aβ peptides causes oxidative stress by
induction of iNOS and release of NO2 - from skeletal muscle cells in vitro supports a role of Aβ for
muscle fiber degeneration[16]”
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“One of the earliest discoveries was the upregulation and pathological accumulation of [beta]-amyloid
precursor protein ([beta]-APP)[50]”
“transfer of [beta]-APP into cultured human muscle induced changes similar to those found in sporadic
IBM[51], and that transgenic mice overexpressing a [beta]-APP fragment develop a vacuolar myopathy
at old age, which is similar to IBM[52,53] …the results indicate that [beta]-APP overexpression plays a
key role in some of the pathogenic aspects of sporadic IBM”
“Some authors have suggested that important contributory factors leading to the inclusion body
myositis (IBM) muscle fiber destruction are muscle aging and oxidative stress, putatively induced by
the upstream overexpression of beta amyloid precursor protein within abnormal muscle fibers[11]”
“On a given section, 60% to 80% of the vacuolated muscle fibers contain foci positive with Congo red,
thioflavin S, or crystal violet, all of which denote amyloid[16]…and similarly contain β-amyloid and
phosphorylated tau[17,18]”
“Another remarkable similar feature of s-IBM vacuolated muscle fibers is abnormal accumulation
within them of a group of proteins that are abnormally accumulated in the senile plaques and
neurofibrillary tangles in the brains of patients with Alzheimer’s disease. In addition to β-amyloid
protein, these include C- and N-terminal regions of β-amyloid precursor protein (βAPP), βAPP
messenger RNA,…[19]”
“The cytoplasmic paired helical filaments that resemble the neuronal paired helical filament of
Alzheimer disease[9] are especially interesting in light of the demonstration of β-amyloid protein in
both sporadic and hereditary IBM[11].”
“Some proteins native to the muscle cell…are abnormally accumulated in IBM:…N- and C-terminal
epitopes of β-amyloid precursor protein[15]..”
“The recent observations that the s-IBM muscle-fiber immunochemical phenotype has features
remarkably similar to those of the Alzheimer’s disease brain (reviewed in [2,3]) are intriguing.”
“In 1992 abnormal accumulation of Alzheimer β-amyloid protein was found in vacuolated muscle
fibers of s- and h-IBMs [4], followed by demonstration of other βAPP epitopes [5,6] and increased
βAPP-mRNA in the IBM vacuolated muscle fibers [7]”
“In a given section, 60-80% of the s-IBM vacuolated muscle fibers contain foci positive with Congo
red, thioflavin-s, or crystal violet, all of which denote amyloid [4,43,44]”
“To approach this question, we transferred the βAPP-751 gene, using adenovirus vctor, into cultured
normal human muscle [75,76]…These studies (the first to use adenovirus vector for transferring the
βAPP gene) provided the novel demonstration that overexpression of the βAPP gene in muscle can
produce several aspects of the IBM cellular phenotype. (These βAPP-overexpressing muscle fibers also
secreted a large amount of Aβ1-40 and Aβ1-42 into the extracellular medium) [75,76]”
“Most of the accumulated “IBM proteins” and the increased “IBM mRNAs” are, in normal mature
muscle fibers, found only at the postsynaptic region of the neuromuscular junction. These include
βAPP…[103]”
“For example, s-IBM abnormal muscle fibers contain pathologic accumulations of 1) β-amyloid
precursor protein (βAPP) epitopes, including epitope amyloid-β (Aβ) [4,5,6]; 2) 751-βAPP-mRNA
[7]…”
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“Because accumulation of βAPP and its mRNA occurs very early in the disease process and appears to
precede other abnormalities including congophilia [4,5,8], we have postulated that accumulation of
βAPP and/or Aβ within muscle fibers is an early step in the pathogenic cascade common to all forms of
s- and h-IBM [3,21].”
“βAPP, Aβ, and PHFs containing hyperphosphorylated tau were shown to accumulate pathologically
within abnormal muscle fibers of two closely related, progressively disabling muscle diseases, sporadic
inclusion-body myositis (s-IBM) and hereditary inclusion-body myopathy (h-IBM).[8-10]”
“In s-IBM and h-IBM it was shown that βAPP-mRNA was overexpressed in muscle fibers[15]”
“In both s-IBM and h-IBM, it is of particular interest that individual muscle fibers accumulate N- and
C-terminal βAPP and Aβ, and βAPP-mRNA, before other abnormalities are evident.[8-11]”
“wildtype full-length 751 βAPP was overexpressed long-term in cultured normal human muscle. It
produced within muscle fibers several aspects of the IBM cellular phenotype, including vacuolization,
congophilic amyloid inclusions (as microplaquettes) in a small percentage of muscle fibers, cytoplasmic
6- to 10-nm amyloid-like filaments, nuclear PHFs, mitochondrial cytochrome oxidase deficiency, and
mitochondrial morphological abnormalities.[24,25]”
“Fukuchi et al overexpressed a wild-type 99-amino acid C-terminal sequence of βAPP[26]..The groups
reached some important parallel conclusions – within muscle fibers, some aspects of the IBM pathology
were produced, including vacuolization and abnormal intracellular accumulation of C-terminal βAPP
and Aβ…”
“Several of the proteins, including some associated with oxidative stress, that accumulate
extrajunctionally within IBM muscle fibers are found in normal human muscle only at the postsynaptic
region of the neuromuscular junctions.[34]”
“Aβ and C- and N-terminal epitopes of βAPP are also abnormally accumulated in vacuolated muscle
fibers of s-IBM patients[34,43,45,57,58]”
“s-IBM vacuolated muscle fibers have increased mRNA signal only for βAPP containing the KPI motif
[60].”
“It is of particular interest that in IBM, abnormal accumulation of βAPP and βAPP-mRNA seems to
precede other abnormalities [41, and see below]”
“These studies provided the novel demonstration that overexpression of the βAPP gene in muscle can
produce several aspects of the IBM cellular phenotype. (These βAPP-overexpressing muscle fibers also
secreted a large amount of Aβ1-40 and Aβ1-42 into the extracellular medium) [Preliminary data]”
“βAPP-overexpressing muscle fibers do not become properly innervated, suggesting that this
mechanism may be responsible for denervation present in the IBM muscle biopsies [134]”
“In a given section, 60-80% of the s-IBM vacuolated muscle fibers contain foci positive with Congored, thioflavin-s or crystal-violet, all of which denote amyloid[34-36]…In s-IBM muscle fibers, the
Congophilic amyloid is probably also partially due to abnormally accumualted b-amyloid protein [34,
43, and see below]”
“A remarkable feature of sporadic IBM vacuolated muscle fibers is abnormal accumulation within them
of a group of proteins that are abnormally accumulated in the brain of patients with AD. These include
β-amyloid protein, C- and N-terminal regions of β-amyloid precursor protein….The amount of βAPP
mRNA is increased in sporadic and hereditary IBM vacuolated muscle fibers [2,3]”
“On a given section, 60-80% of the vacuolated muscle fibers contain foci positive with Congo-red,
thioflavin-s or crystal-violet, all of which denote amyloid [3,11]”
“βAPP overexpression mediated by βAPP gene transfer into cultured normal human muscle fibers
induces several aspects of the IBM phenotype…[3]”
“abnormal accumulations of βAPP including its β-amyloid protein portion, and of β-amyloid protein
separately in 6- to 10-nm fibrils, occur very early in the disease process and precede other
abnormalities, including congophilia, within the vacuolated muscle fibers [2,3]”
“Several of the accumulated “IBM proteins” and the increased “IBM mRNAs” are, in mature muscle
fibers, ones normally found only at the post-synaptic region of the neuromuscular junction [24]”
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“nearly all the proteins that we have found abnormally accumulated within the IBM muscle fibers are,
in normal human muscle, accumulated only at the postsynaptic domain of the NMJ (TABLE 1). Those
proteins include β-amyloid protein (Aβ) [9], two other (C- and N- ) epitopes of the β-amyloid precursor
protein (βAPP) [10],…”
“The accumulation of βAPP and prion at the postsynaptic NMJ results, at least partially, from their
locally increased synthesis there, evidenced by their junctionally increased mRNAs [18,19]; these same
two mRNAs are also increased, along with increased SOD1-mRNA (see below), in IBM muscle fibers
exhibiting increases of their corresponding proteins.”
“We have reported pathologic accumulation of Aβ [9] and two other βAPP sequences [10] in
nonjunctional regions of vacuolated muscle fibers of s- and h-IBMs.”
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“IBM is additionally characterized by red-rimmed vacuoles, small groups of atrophic fibers,
eosinophilic cytoplasmic inclusions, and amyloid deposits within some vacuoles [Dalakas 1991; Mikol
et Engel 1994; Mendell et al 1991; Askasnas et al 1992]”
“Analogy to the cellular pathology of Alzheimer’s disease has been drawn based on the observation of
small deposits of Congo-red positive material in vacuolated muscle fibers of patiens with sporadic IBM
[27]. Even those these deposits are very tiny (speckles), occur in no more than 2% of fibers, require
special filters for visualization, and are seen in approximately 70% of patients, the observation has
generated justifiable interest because the amyloid deposits are accompanied by all the other proteins
seen in the amyloid of Alzheimer’s disease, including β-amyloid precursor protein, ubiquitin, Ichymotrypsin, apolioprotein E, and phosphorylated tau [28].”
“In s-IBM, similar immunopathological mechanisms operate in a setting of concurrent degenerative or
autophagic processes in which vacuolated and β-amyloid-positive fibers undergo destruction.”
“Recent immunohistochemical studies have shown the presence of beta amyloid, ubiquitin, and an array
of other proteins in the vacuoles [18-21].”
“The demonstration of increased levels of mRNA encoding APP, prion protein, and nicotinic
acetylcholine receptor [34,36]…”
“Recent observations regarding the interaction of T cells with muscle fibres in polymyositis [48] may
also have some relevance to inclusion body myositis. The points of membrane interaction of T cells
with the invaded muscle fibres were shown to stain most intensely for APP (T cell) and NCAM-1
(muscle fibres) suggesting a possible interaction between these molecules during muscle fibre
invasion.”
“Mendell et al [17] first reported the finding of amyloid deposits in association with the autophagic
vacuoles in muscle fibres in inclusion body myositis.”
“β-APP sequences were localized to amorphous material and to 6-10 nm filaments[45,46]”
“The message for β-APP was found to be increased in vacuolated fibers [47]”
“Epitopes of βAPP have also been shown in muscle in experimental chloroquine myopathy (combined
with denervation) [56]”
“βAPP is apparently expressed in normal muscle cells and is associated with the envelopes of some, but
not all, nuclei [57]”
“Within the vacuolated muscle fibers of s- and h-IBM, there are abnormal accumulations of prion
protein, acetylcholine receptor (AChR), and several other proteins that are typically accumulated in
Alzheimer brain, namely β-amyloid protein, N- and C-terminal epitopes of β-amyloid precursor
protein,…[5]”
“That messenger RNAs (mRNAs) of β-amyloid precursor protein [5], prion protein [10] and AChR are
increased within IBM vacuolated muscle fibers suggests that accumulation of the corresponding
proteins is at least partly responsible for local protein synthesis.”
“Amyloid was first demonstrated within s-IBM vacuolated muscle fibers with Congo red [8] and
confirmed with thioflavin-S and crystal violet [9]. A method of enhancing Congo red positivity enables
identification of minute deposits of the β-pleated sheet amyloid in s-IBM and h-IBM [9]”
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“We have identified abnormal accumulations of … several proteins that typically accumulate in the
brains of patients with Alzheimer's disease, namely beta-amyloid [19,41], N- and C-terminal epitopes of
beta APP [20]”
“beta -Amyloid precursor protein mRNA, encoding beta APP containing the Kunitz-type proteaseinhibitor sequence [56], and prion protein mRNA also are increased in vacuolated s- and h-IBM muscle
fibers”
“Amyloid can be demonstrated in vacuolated IBM muscle fibers by Congo red, thioflavin-S, and
crystal-violet staining [19,40,41]”
“Accumulation of ubiquitin [50,51] , beta APP [50,52 ,53] , and prion protein [53] in s-IBM fibers has
been confirmed by other investigators.”
“Our new method of fluorescence-enhanced Congo red staining [14] enables identification of very tiny
amyloid deposits, revealing amyloid in all s-IBM patients and in 60% to 80% of their vacuolated fibers
[14]”
“The accumulation of ubiquitin [38,39] and βAPP in s-IBM fibers [38,40] has been confirmed by
others”
“We have identified abnormal accumulations of …several proteins typically accumulated in the brains
of patients with Alzheimer’s disease, i.e. Aβ [28,29], N- and C-terminal epitopes of βAPP [19]…”
“In regenerating human muscle fibers, a similar increase in the levels of some of the IBM proteins
occurs, but to a lesser degree and in a more homogenous pattern. This increase may be provoked by a
partially similar gene eactivation mechanism. For example, in nonjunctional regions of human
regenerating muscle fibers in vivo, βAPP immunoreactivity is expressed moderately, in a diffuse
pattern [54] (unlike the strong multifocal pattern in IBM vacuolated muscle fibers). The accumulation
of βAPP mRNA is also increased in these regenerating fibers [54,55] and βAPP mRNA is present in
human myotubes in tissue culture, where it becomes downregulated during their development [55]”
“Levels of βAPP messenger RNA (mRNA) encoding βAPP containing the Kunitz-type proteinase
inhibitor sequence [43] and prior protein RNA (Sarkozi et al., Unpublished data) are also increased
within vacuolated s-IBM and h-IBM muscle fibers.”
“C- and N-terminal epitopes of bAPP are present on amorphous structures and flocculomembranous
material but not on the 6- to 10-nm fibrils [5].”
“Whereas some of the Congophilic amyloid deposits are located deep within the muscle fiber, others
are subjacent to the plasmalemma, and some appear to have come out of the muscle fiber [4].”
“Congo red positive amyloid was demonstrated in vacuolated IBM muscle fibers by Mendell et al [27]
and we confirmed this finding with thioflavin S and crystal-violet staining [28,29]”
“Our new method of fluorescence-enhanced Congo red positivity [15], which enables identification of
even very tiny amyloid deposits, reveals amyloid in virtually 100% of s-IBM vaculated fibers [15,17]”
“Increased expression of alpha-1-anti-chymotrypsin, which is associated with β-amyloid protein (βAP)
and ubiquitin, in rimmed vacuoles has been recently emphasized in both IBM and FIBM [10]”
“Mendell et al [55] demonstrated that the filamentous inclusions in IBM share the properties of amyloid
proteins by their green birefringance when stained with Congo red dye. These investigators identified
amyloid material in each of 24 cases of IBM examined.”
“Askanas et al [7] studied vacuolated myofibers from 10 IBM and one FIBM patients and found all of
them to be immunoreactive for both βAP and amyloid precurosr protein (APP). β-Amyloid precursor
protein has been identified in rimmed vacuoles of both IBM and OPMD [65,76]”
“By immunogold electron microscopy, βAP was localized to the smaller 6 to 10 nm fibrils but not to
the thicker 16 to 20 nm filaments [4,8]”
“The recent findings of IBM microtubular filament sharing this tinctorial and immunocytochemical
properties of amyloidogenic proteins have prompted Mendell et al[56] to advance a provocative theory
of a prion muscle disease”
“Askanas et al [1992a; meant 1992b confirmed by the Figure cited and portrayed] studied vacuolated
myofibers from 1 FIBM and 10 IBM patients and found all of them to be immunoreactive to β-amyloid
protein and APP”
“Mendell et al [1991] demonstrated that the filamentous inclusions share properties of amyloid proteins
by staining with Congo red dye”
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“In 1991, Mendell et al [17] described wispy and plaque-like Congo red-positive green birefringent
amyloid deposits in S-IBM vacuolated muscle fibers…We have confirmed the presence of amyloid
deposits in S-IBM vacuolated muscle fibers with crystal-violet, thioflavin-S and Congo red stainings
[11,18,19] However, because the amyloid deposits in inclusion-body myositis muscle fibers are very
small, they often are difficult to see, probably accounting for the published negative studies [16,20]”
“A new simple method of enhancing Congo red-positive amyloid deposits with fluorescence filters and
ultraviolte illumination enables much easier identification of Congophilic amyloid deposits [21].”
“…some of these muscle fibers appear to be breached, and the amyloid deposits in them seem to extend
outside the muscle fiber boundary. Therefore, it is not certain whether inclusion-body myositis amyloid
deposits should be considered strictly intracellular, as initially suggested [17].”
“We have recently demonstrated that β-amyloid protein is abnormally accumulated in vacuolated
muscle fibers of both s-IBM and h-IBM [18,19]. β-amyloid protein immunoreactive inclusions are
located subsarcolemmally or more internally in the fibers. In some abnormal and highly vacuolated
muscle fibers, β-amyloid protein immunoreactivity extends outside the boundary of the muscle fiber
[19].”
“C- and N-terminal sequences of β-amyloid precursor protein are also abnormally accumulated in
vacuolated muscle fibers of s-BM and h-IBM patients [11,20,40].”
“We used in situ hybridization with various β-amyloid precursor protein probes [45]. In both s-IBM and
h-IBM patients, vacuolated muscle fibers had increased mRNA only for β-amyloid precursor protein
mRNA containing the KPI motif. In affected muscle fibers, the increased β-amyloid precursor protein
mRNA corresponded to the localization of abnormal accumulations of β-amyloid precursor protein
immunoreactivity (including the β-amyloid protein epitope) (Fig. 2, panels I to L) [45].”
“With crystal violet or Congo red stains, a small amount of amyloid-positive material is present within
or next to the vacules [38,39].
“The amyloid deposits, mostly found in the intracellular subsarcolemmal regions, have the
immunocytochemical properties of β-amyloid, the amyloid found in the plagues of Alzheimer’s
disease.[38,39] The immnostaining of the amyloid fibrils, however, does not correlate with the typical
cytoplasmic filamentous inclusions seen in these areas but with an intermixed 6 to 8 nm filament. [40]”
“In IBM, the presence of rimmed vacuoles and/or intra-muscle-fiber amyloid inclusions, which contain
both amyloid-β (Aβ) and phosphorylated tau protein, may help in the diagnosis [39].”
“in IBM, many muscle fibers not invaded by cells [6] contain vacuoles and tiny deposits of amyloid and
amyloid-related proteins [7,8].”
“In IBM, in addition to T-cell–mediated cytotoxicity, there is vacuolar formation and cytoplasmic
accumulation of filamentous inclusions that immunoreact with various amyloid-related proteins [7,8]”
“A degenerative process in IBM is supported by the presence of vacuoles (almost always in fibers noninvaded by T cells) along with deposits of beta amyloid within the vacuolated muscle fibers which
immunoreact for amyloid precursor protein (APP), chymotrypsin, presinilin I, apolipoprotein E,
phosphorylated tau, and others [7].”
“The intracellular accumulation of amyloid-related proteins AβPP, phosphorylated tau, presenilin-1,
apolipoprotein-E, γ-Tubulin, clusterin, α-synuclein, gelsolin, oxidative stress proteins, and all the
components of the catalytic core of the proteasomes have not been only observed in sIBM but also in
other myopathies [8] and [53], leading to the suggestion that these accumulations are not unique to sIBM but may be sequelae of a stress response within the myofiber [22].” <22- Incorrect citation: This
paper did not actually study “ER stress” in IBM, and was confined to its study in DM and PM biopsy
specimens>
“In IBM, there is a linear relationship between the mRNA levels of ABPP, microtubule-associated
protein tau, and ubiquitin[47], supporting the previously proposed inter-relationship between
proinflammatory and degenerative molecules[5,6]”
“The expression of genes that result in the intracellular accumulation of ABPP, tau,…is not unique to
IBM, because these genes are equally expressed in sporadic IBM, polymyositis, hereditary IBM, and
other myopathies[48]…”
“In s-IBM, in addition to the inflammation, there are red-rimmed vacuoles and tiny deposits of Congored-positive amyloid that immunoreact for β-amyloid and other related proteins such as tau, APO-E or
chymotrypsin [6,14]”
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“A link between β-APP and inflammation may be via IL-1 and MMP-2, both of which are upregulated
on the amyloid deposits [4]. In IBM, the noted excess of IL-1β may be derived not only from the
abundant endomysial macrophages and T cells but also by the β-APP, which is a known enhancer of IL1β production.”
“IBM offers a unique model to study the effect of β amyloid in human tissue owing to accessibility of
muscle specimens from which β amyloid can be easily extracted and monitored.” No citation
“Sporadic IBM muscle biopsies possess structural abnormalities similar to those in brain tissue plaques
from Alzheimer’s disease patients, including amyloid-[beta] precursor protein (A[beta]PP), amyloid[beta] (A[beta]), and apolipoprotein E (apoE) [39].”
“An important gene expression profiling study has also found increased expression of amyloid-[beta]
and ApoE in IBM, but significantly elevated levels of the same genes were also demonstrated in PM
and DM, suggesting that accumulation of such proteins in IBM may be due to posttranscriptional events
[43].”
“Expression and immunolocalization of these proteins was studied in patients with sIBM and controls,
and in amyloid-ß-precursor protein (AßPP) overexpressing cultured human muscle fibers [40].”
“Proposed pathogenic mechanisms for the development of IBM of both the familial and the sporadic
forms include the concept of the increased transcription and accumulation of beta-amyloid precursor
protein and its proteolytic fragments; abnormal accumulations of the components of lipid metabolism,
including cholesterol; oxidative stress; and accumulations of Alzheimer's disease-related proteins.[20]”
“In IBM, in addition to the inflammation, there are granular deposits distributed around the dege of slitlike vacuoles (rimmed vacuoles) along with tiny congophilic amyoid deposits distributed within or ntext
to the vacuoles, best visualized by Texas-red fluorescent optics [3,4].”
“Inclusions are also immunoreactive with antiubiquitin antibody and accumulate several proteins that
accumulate in the brain of patients with Alzheimer’s disease, such as β-amyloid precursor protein
epitopes, β-amyloid, and presenilin1 [9,121].
“Deposition of the Aβ fragment of the amyloid precursor protein is a feature of affected muscle in IBM
(see below) and it has been shown that muscle cells can secrete Aβ.[10] Interaction of Aβ with muscle
cells in turn can stimulate IL-6 production by these cells [19]…”
“The stimulus for excessive Aβ production in IBM is unknown, and whether this precedes
inflammation, or vice versa, remains to be determined [10].”
“…the presence of degenerative features such as vacuoles and accumulation of amyloid or amyloidrelated proteins[3,4]…”
“Congo red staining reveals tiny deposits of amyloid seen with red-green cichroism in vacuolated fibers
[28].”
“By immunohistochemistry these Congo red-positive amyloid deposits immunoreact with various
related proteins that include” ubiquitin, β-amyloid, β-amyloid protein,…,and others [12]”
“Vacuolated fibers with the same deposits, including amyloid, are not specific for IBM; they have been
seen in several other chronic distal myopathies such as myofibrillar, desmin, and even in chronic
neurogenetic disorders, such as old paralytic poliomyelitis [13]”
“Extensive investigations by Askanas and colleagues revealed accumulations of various “Alzheimerlike” proteins, including prion protein, β-amyloid, terminal epitopes of β-amyloid precursor protein (βAPP),..within the vacuolated muscle fibers.[40]”
“A number of proteins have been shown to accumulate in damaged fibres, including amyloid” No
reference
“One view is that the overexpression of amyloid beta-precursor protein is an early event in the
pathological process [30..],”
“vacuoles containing 15- to 18-nm tubulofilaments that immunoreact for β-amyloid and amyloidrelated proteins are important factors in the pathogenesis of s-IBM [1,2]”
“Filamentous viral-like particles or ‘inclusion bodies’ have been demonstrated to represent β-amyloid
protein with Congo Red staining [14]”
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“The muscle fibres in IBM are characterized by vacuoles (Fig. 1F) containing abnormal accumulations
of β-amyloid protein (Fig. 1G,H) and ubiquitin [5]” <Note- figures 1G,H actually show “thioflavin A
and Congo red”, not β-amyloid>
“the finding of Pruitt et al. [58] is relevant: these workers showed that non-necrotic amyloid-negative
muscle fibres are invaded by T cells more frequently than necrotic amyloid-positive fibres, indicating
that immune-mediated mechanisms probably play a primary role in IBM.”
“Pruitt et al reported that the invaded fibers were found much more often than either necrotic or
amyloidogenic fibers, suggesting that the inflammatory response plays a more important role than the
accumulation of vacuoles or amyoidogenic filaments in the pathogenesis of IBM [148]”.
“We treated eight patients with IBM…[16] …the incidence of vacuolated muscle fibers and fibers with
amyloid deposition increased in the follow-up biopsies..”
“Abnormal accumulation of B-amyloid, C- and N-terminal epitopes of B-amyloid precursor protein (BAPP), prion protein, apolipoprotein E, a1-antichymotrypsin, ubiquitin, and hyperphosphorylated tau
protein and neurofilament heavy chain similar to that observed in the brains of Alzheimer’s patients is
evident within IBM vacuolated fibers [8-13,73,123,129]”
“Askanas and colleagues have described increased acetylcholine receptor, PrPc, and β-amyloid mRNAs
in IBM vacuolated fibers [73,159]”
“An intriguing finding is that small amyloid deposits are consistently present, not only outside but also
inside the muscle cells.” No citation
“Brain-specific proteins have also been identified [17], including beta-amyloid precursor protein…[17]”
“An increase in messenger RNA for beta-amyloid precursor protein has been reported” No citation
“Tiny deposits of Congo red- or crystal violet positive amyloid within or next to some vacuoles.
The amyloid, seen in up to 75% of our patients, immunoreacts with β-amyloid protein, the type of
amyloid sequenced from the amyloid fibrils of blood vessels of patients with Alzheimer’s disease [1518]”
“IBM muscle fibers are characterized by vacuoles containing abnormally accumulated β-amyloid
protein and ubiquitin [18,19]”
“Whether the later are related to the content (eg, β-amyloid or ubiquitin) remains to be elucidated by
further studies” No citation
“At high magnification, the vacuoles appear to contain granular material and amyloid depositis, which
can be immunostained for ubiquitin and β-amyloid proteins [10,11]”
“recently, deposition of amyloid has been reported in muscle fibres in sporadic IBM cases (Mendell et
al,1991; Askanas et al, 1992a). In some instances, cytoplasmic areas showed immunoreactitivty to βamyloid antibodies”
“These vacuoles also contain Congo red- or crystal violet-positive amyloid depositis [29] that
immunoreact with β-amyloid protein, the type of amyloid that has been sequenced from the amyloid
fibrils of blood vessels of patients with Alzheimer disease [30].”
“In one study[15], …stained with Congo red dye demonstrated intracellular green-birefringent deposits,
indicating amyloid proteins.”
“In another study [17], the same authors demonstrared β-amyloid protein immunoreactivity in
vacuolated muscle fibers of 10 patients with inclusion body myositis”
“Of much interest are the amyloid filamentous deposits within muscle fibers of IBM patients. With
Congo-red staining Mendell et al. [18] found, green bi-refringed amyloid deposits adjacent to the
vacuoles, in locations that correspond to the IBM filaments. Askanas et al. [19] found that the amyloidpositive material within the vacuoles reacted with antibodies to the β-amyloid protein…”
“Overexpression of amyloid precursor protein (APP) and subsequent accumulation of cleaved
fragments including β-amyloid in vacuolated muscle fibers is considered a central mechanism in the
pathogenesis of s-IBM.[2]”
“Consistent with previous observations [11], accumulation of β-amyloid was primarily observed in type
II fibers”
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“In sIBM, aggregations of aberrant proteins such as β-amyloid in the muscle fibers are a mainstay of
the disease pathology.[2]”
“As we previously described [4,5,7-9], increases in PrP and βAPP immunoreactivities and their
mRNAs were also present in approximately 85% of vacuolated muscle fibers of sporadic inclusionbody myositis”
“Also, as previously reported,[17] regenerating muscle fibers in various muscle diseases had increased
βAPP and PrP immunoreactivities and increased mRNA signals”
“IBM inclusions have also been reported to contain ubiquitin[2,3,20], β-amyloid precursor protein
(βAPP)[5,23,27,32], and β-amyloid (Aβ)[4,23,32]”
“The discrepancies in Aβ immunostaining are difficult to explain, particularly as one of the antisera
used in this study (R1280) were also used in previous reports[4,11]”
“Vacuolated fibres also contain filamentous inclusions, which some investigators have suggested are
composed of β-pleated amyloid[4,22]”
“increased βAPP mRNA and abnormal accumulation of βAPP epitopes were recently demonstrated in
vacuolated muscle fibers in muscle biopsies of patients with inclusion body myositis [7,11,35, reviewed
in 10]”
“In all muscle biopsies that contained regenerating muscle fibers, increased βAPP mRNA was present
in approximately 85% of muscle fibers that expressed strong desmin immunoreactivity.” No citation;
primary data
“The intensity of βAPP-mRNA expression usually correlated with the intensity of desmin
immunoreactivity, being the strongest in small regenerating muscle fibers. Within the regenerating
muscle fiber, the increased signal of βAPP-mRNA was usually unevenly distributed, often forming
“hot-spots” of mRNA signal (Fig. 1). Approximately 10% of muscle fibers containing increased βAPPmRNA did not have increased desmin immunoreactivity. In addition, as reported previously [35],
vacuolated muscle fibers of inclusion-body myositis had strong increased βAPP-mRNA signal, which
corresponded to abnormally accumulated βAPP epitopes in them (some of those muscle fibers also had
slightly unceven and increased desmin immunoreactivity). The pattern and the intensity of βAPPmRNA expression in regenerating muscle fibers did not differ in relation to the diagnosis or age of a
patient.”
“Recent interest has arisen because of the finding of ubiquitinated areas, Congo red-positive deposits,
and positive staining with antibodies to β-amyloid and other proteins in muscle fibers[4-6].”
“We found considerably less β-amyloid than has been reported by others[6,28,29].”
“In contrast to the findings of Sarkozi et al[32] we were unable to show an increase in mRNA for βPP
in IBM fibers by using antisense RNA probes.”

“Vacuolated muscle fibers of both sporadic and hereditary IBM have recently been shown to contain (1)
abnormal accumulations of ubiquitin (Ub) and β−amyloid protein (Aβ) [13-16] and (2) Congo red
positivity indicative of amyloid in β-pleated sheets [17]”

“abnormal accumulation of Aβ[8] and two other βAPP sequences[9] were recently demonstrated in
vacuolated muscle fibers of inclusion body myositis”
“IBM vacuolated muscle fibers contain Congo-red positivity[10]”
“Our study is unique in demonstrating that βAPP mRNA is increased in abnormal human muscle
fibers.” No citation; primary data
“Recently, Askanas et al. demonstrated that the rimmed vacuoles of IBM showed positive
immunofluorescence with a β-amyloid peptide antibody [2,3]”
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Askanas et al. [19, 20] reported that, in IBM, the vacuolated muscle fibres are labelled with
anti-ubiquitin antibodies and anti-β-amyloid protein antibodies, and they showed by immunoelectron
microscopy that the anti-ubiquitin antibodies decorated the IBM-type filaments while the anti-βamyloid-protein antibodies decorated fibrillar structures 6-8 nm in diameter.”
“Askanas et al.[20] have reported labelling with anti-amyloid-protein antibodies in nearly 100% of
vacuolated fibres of their ten sporadic IBM and one familial IBM-like disorder cases. This difference
between our results and those of these authors may be explained by differences between the antibodies
and the methods used.”
“It should be mentioned that Mendell et al. [39] have reported Congo red positive deposits in vacuolaed
fibres in IBM”
“In the present study, few accumulations of β-amyloid protein were observed, in only two of the five
cases with sporadic IBM” No citation; primary data
“Labelling with anti-β-amyloid-protein antibody was seen in a few fibres in IBM”
“We have identified 86 muscle fibers invaded by mononuclear cells in the PM muscle sections. All of
these 86 sites showed APP-positive immunostaining of invasive cells varying from one (Fig 4.) to
multiple APP+ cells (Fig 2.)” Primary data; multiple other comments in the paper about APP+
lymphocytes in muscle.
“Vacuoles also show Congo-red positivity, indicating amyloid [4]”
“Vacuolated muscle fibres contained strong accumulation of β-amyloid protein (β-AP) within the
vacuoles and sometimes in vacuole-free cytoplasm (figure).” Primary data
“None of the muscle biopsy specimens from controls had β−AP-positive inclusions characteristic of
inclusion-body myositis.”
“It has also been shown that the vacuolated muscle fibers contain Congo-red positivity indicating
amyloid,[13] but the type of amyloid protein was not identified.”
“Vacuolated muscle fibers of sporadic and hereditary IBM biopsies contained dark ,βAP-IR inclusions
within large and small vacuoles (Figure 1). In these positive patients, βAP-IR inclusions were present in
almost 100% of their vacuolated fibers… In sporadic IBM, rarely were there nonvacuolated muscle
fibers containing a thin subsarcolemmal rim of βAP-IR (Figure 1A).” Primary data
“None of the biopsies of seven patients with polymyositis and none of the other control patients'
biopsies had the IAP-IR inclusions that were characteristic of IBM.” Primary data
“Mendell et al. observed plaque-like Congo red-positive/green birefringent amyloid deposits in
vacuolated sIBM muscle fibers [27]. This observation was later confirmed when Askanas et al.
discovered nearly 100% of vacuolated IBM muscle fibers contained amyloid [5]. Intracellular IBM
amyloid deposits are histochemically similar to extracellular amyloid in AD brains [4]”
“In IBM, intracellular amyloid accumulation is, in part, due to an abnormal increase of βAPP [6,32]. In
support of this, Askanas et al. demonstrated that overexpression of βAPP in cultured human muscle
cells results in IBM-like histopathological changes, including vacuolization, congophilic amyloid
inclusions in a relatively small percentage of fibers, and intracellular 6–10 nm amyloid-like filaments
[7]”
“in vivo overexpression of βAPP/Aβ in transgenic mice results in histopathological alterations similar
to that observed in human IBM muscle [21,24,37]”
“Thus, it has been widely accepted that intracellular accumulation of βAPP, Aβ and other βAPP
proteolytic fragments play an important role in the pathogenesis of IBM [14,30]”
“Inclusion Body Myositis (IBM), the most common myopathy in aging humans, occurs in both sporadic
and familial forms (17). The pathologic hallmarks in affected muscle are intramyofibrillar inclusions
bearing the β-amyloid peptide, as well as other fragments of the β-amyloid precursor protein (βAPP),
and cytoplasmic tubulofilaments, composed of hyperphosphorylated neurofilament and microtubuleassociated tau proteins. Studies in cultured muscle have shown that the accumulation of these proteins
ultimately leads to myofibrillar dysfunction and subsequent death [18-20]”
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“The early accumulation of multiple subfragments of βAPP in IBM muscle and the ability of directed
overexpression of full-length βAPP [25,26], its C-terminal fragment, C99 [27], or Aβ itself [20] to
recapitulate seminal features of IBM in transgenic animals and in cultured muscle suggest a causal role
for dysregulated βAPP metabolism in its pathogenesis.”
“Our study represents the first report on the role of mammalian parkin protein in muscle cells and
demonstrates that its absence leads to the accumulation of β-amyloid, a suspected myotoxin [18,20,59]”
“the accumulation of myotoxic fragments of the β-amyloid precursor protein [19,20,26], inflammatory
responses are also activated (reviewed in Ref. [58]).”
“Aβ has been traditionally viewed to exert its pathological effects extracellularly where it builds up in
amyloid plaques, whereas it is only found intracellularly in IBM [12]”.
“Histopathologically, both sporadic and hereditary IBM are characterized by atrophic muscle fibers and
fibers containing rimmed vacuoles and abnormal protein aggregates, particularly amyloid-β (Aβ),
which is derived via endoproteolysis of the amyloid precursor protein (APP), and hyperphosphorylated
tau”.[2,6–10]<No traceable citation to Aβ claim>
“The accumulation of Aβ within skeletal muscle fibers is one of the hallmark pathological features of
IBM. Abnormal accumulation of Aβ-containing inclusions are present in skeletal muscle of IBM
patients, and these inclusion bodies are found in nearly 100% of vacuolated muscle fibers [9,38]”.
“there is evidence that APP mRNA levels are selectively enhanced in human IBM samples[40] thereby
providing physiological justification for the overexpression of this protein in transgenic mice.”
“We previously generated a transgenic model of this myopathy by selectively targeting the precursor of
Aβ (APP) to skeletal muscle fibers with the use of the MCK promoter.[21]”
“Christensen and colleagues [41] recently found a marked elevation of basal calcium stores in cultured
myogenic cells overexpressing Aβ42…these results indicate that calcium dyshomeostasis may be one
of the pathogenic causes of IBM…”
“APP/Aβ-mediated proteasome inhibition was recently reported by Fratta and colleagues.[42] They
studied skeletal muscles from sporadic IBM patients and found that proteasome subunit (20Sα) was colocalized with APP/Aβ, and its proteolytic activity was significantly reduced compared to healthy
skeletal muscles.”
“Deposits of nonmutant AD-associated proteins β-amyloid precursor protein (βAPP), β-amyloid (Aβ),
hyperphosphorylated neurofilaments and Tau, ubiquitin, and various shared chaperones and kinases are
thought to play pathological roles in the…muscular failure[3] that define sporadic…IBM… An
interesting distinction between neurodegeneration in AD and IBM involves the accumulation of fibrillar
Aβ in extracellular brain parenchyma and intracellular myoplasm, respectively[4]” [Incorrectly cited to
Am J Physiol, but likely meant Am J Pathol]
“In IBM, evidence points to an excess of βAPP transcripts[18] and protein[19]”
“Induction of βAPP overexpression by myotubes in culture can recreate some of the hallmarks of IBM
[20,21]”
“In two previous reports, transgenic mice that overexpress the C-terminal 100 amino acid (C100)
fragment of βAPP displayed some of the pathology associated with IBM [26,27].”
“An intriguing feature of the s-IBM muscle-fiber phenotype is its similarity to the Alzheimer’s disease
(AD) brain, including accumulation of amyloid-β (Aβ), phosphorylated tau (p-tau), and several other
Alzheimer-characteristic proteins [1,2].”
“In s-IBM muscle fibers, increased synthesis of AβPP [1,2] is associated with its abnormal
processing[1,2] and with accumulation of its cytotoxic fragment Aβ[1,2].”
“Experimental overexpression of AβPP/Aβ in cultured human muscle fibers was demonstrated to
induce in them aspects of the IBM phenotype.[1,2,39,40]”
“Two major types of intracellular aggregates contain either Aβ or p-tau[1-4]”
“Deposits of AD-associated proteins, such as β-amyloid peptide (Aβ), hyperphosphorylated Tau, and
other shared misfolded proteins, such as, β-amyloid precursor protein (βAPP), ubiquitin, as well as
various chaperones and kinases are thought to play pathologic roles in the cognitive decline [1] and
muscular failure[2], which define these incurable human conditions.”
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“In IBM, intracellular inclusions bearing AD associated proteins (rimmed vacuoles) occur in scattered,
non-necrotic, atrophic, angulated myofibers[18]. Their sparse occurrence, however, make it likely that
clinical muscle weakness arises from a more widespread or generalized metabolic defect…”
“Patients with inclusion-body myopathy are characterized by muscle weakness and fatigue,
accompanied with vacuolation and Aβ accumulation inside muscle fibers [Askanas et al., 1994, 1998;
Askanas and Engel 1998].”
“Aβ accumulates intracellularly in IBM[16]”
“clear evidence exists of excessive βAPP transcripts in IBM[19]”
“the subcellular distribution of βAPP seems to be altered in IBM myofibers, away from the
postsynaptic domain of the neuromuscular junction to a subsarcolemmal location in IBM fibers[19]”
“transfection of normal cultured muscle cells with βAPP mRNA leads to IBM-like changes including
Congo red-positive amyloid and cytoplasmic tubulofilaments[20,21]”
“these data and those of others[35,36] provide additional in vivo evidence implicating βAPP
mismetabolism as an early, upstream event in the molecular pathogenesis of human IBM.”
“In addition to Aβ deposition, the intracellular accumulation of C- and N-terminal βAPP epitopes has
been documented immunohistochemically in IBM muscle[42] and the accumulation of other βAPP
proteolytic fragments has been documented by Western blotting[43]”
“inclusion body myositis (IBM) is characterized by rimmed vacuoles composed of ubiquitin, localized
by electron microscopy to cytoplasmic tubular filaments and the Alzheimer’s disease β-amyloid peptide
(Aβ), localized to amorphous material and 6–10 nm filaments[Askanas et al. 1992, 1993]”
“the accumulation of intracellular Aβ in muscle fibers may be an initiating event in IBM [Askanas and
Engel 1998; Sarkozi et al. 1993; Yang et al 1998]”
“Alternatively, Aβ-intracellular deposition may be an epiphenomenon unrelated to myofiber death
[Pruitt et al. 1996]”
“A direct connection between AD and IBM was made in concurrent reports showing vacuolated
myopathy and β-amyloid inclusions in skeletal muscle of two different transgenic mice overexpressing
C99 [Fukuchi et al 1998; Jin et al. 1998]”
“Muscle biopsies of inclusion body myositis (IBM) patients show striking pathologic features including
abnormal accumulation of amyloid-β protein (Aβ) within muscle fibers[1,2]”
“it has been shown that human macrophages found in muscle of various muscle diseases, including
IBM, demonstrate strong immunoreactivity and mRNA for β-amyloid precursor protein (βAPP),
suggesting that the abnormal accumulation of the correspondent protein is generated, at least partly, by
locally increased transcription outside vacuolated muscle fibers[23].”
“However, in some abnormal muscle fibers in IBM, the accumulation of βAPP appears to extend
outside the muscle fiber boundary. This may have been attributable to a fragility of the fiber’s surface
membrane, which could have been transiently broken.[25]”
“Therefore, even though intracellular overexpression of the βAPP gene in muscle can produce several
aspects of the IBM cellular phenotype[5,26], it is possible that extracellular Aβ deposition in IBM exert
additional effects.”
“senile plaques in Alzheimer’s disease as well as vacuolated muscle fibers in IBM contain a unique
combination of proteins, including β-amyloid protein…[Askanas et al. 1992a,b; Gambetti and Perry
1994]”
“abnormal accumulation of Aβ in IBM often precedes other abnormalities, including congophilia and
vacuolization [Askanas et al. 1992b; Sarkozi et al. 1994]”<Sarkozi-incorrect citation, which does not
make a “precedes” claim>
“direct transfer of the βAPP gene into cultured normal muscle cells is sufficient to induce several of the
typical morphological aspects of IBM [Askanas et al. 1996, 1997]”
“The significance of Aβ deposits in IBM represents a subject of debate. The intracellular location of
IBM-associated Aβ favors a protein synthesized within the cell. However, whether it represents an
altered protein derived from a normal gene product or an isoform of a normal protein resulting from a
gene mutation is presently unknown [Mendell et al. 1991]” <incorrect citation; Mendell did not identify
Aβ only Congo red staining amyloid>
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“Unusual features of the IBM vacuolated muscle fibers include congophilia (s-IBM > h-IBM) [1,3]”;
abnormal accumulation of ß-amyloid precursor protein (ßAPP), including the amyloid-ß (Aß) epitope
and ßAPP-mRNA; presence of paired helical filaments containing phosphorylated tau; and
accumulation of several other "Alzheimer characteristic" proteins. [1,2]”
“In the IBMs, because abnormal accumulation of ßAPP epitopes and ßAPP-mRNA appears to precede
other abnormalities, we hypothesized that in the intracellular pathogenic cascade, ßAPP overexpression
might be upstream to other cellular abnormalities, including possibly a dysinnervation
component.[1,2]”
“In accord with this hypothesis was our previous demonstration that cultured normal human muscle
fibers overexpressing ßAPP through an adenovirus-mediated ßAPP gene transfer manifest aspects of
the IBM phenotype [4,5]”
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“In IBM, abnormal accumulation of βPP epitopes including Aβ precedes congophilia and vacuole
formation in skeletal muscle fibers[14].”
“overexpression of βPP in cultured muscle cells induced pathological changes similar to IBM [17,18].”
“vacuolated muscle fibers contain congophilic amyloid and 6–10-nm filaments [6] and the latter can be
further identified with antibodies against amyloid-β.[7]”
“as demonstrated for IBM, amyloid in skeletal muscle is difficult to detect by conventional Congo red
staining methods[33].”
“The inclusions, or some material associated with them, also immunoreact with antibodies for other
epitopes of β-amyloid precursor protein (βPP)[6,7]”
“There are also aggregates of short thin fibrils 6 to 8 nm in diameter that are decorated with antibodies
against amyloid-β protein.[5]”
"The vacuolated muscle fibers are Congo-red positive[3]”
“(s-IBM) and hereditary inclusion-body myopathies (h-IBMs) are the only human diseases in which
pathological accumulation of βAPP, including the Aβ epitope, and increases of βAPP-751 mRNA have
been identified outside the brain[4-6]. In s- and h-IBM, βAPP and its mRNA accumulate in vacuolated
muscle fibers, and precede other identified abnormalities (reviewed in reference [7]).”
“Intracellular overexpression of βAPP thru the transfer of βAPP gene into normal cultured human
muscle fibers induces in them aspects of the IBM phenotype, including vacuolization[9,10].”
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“Within IBM vacuolated muscle fibers, there is a unique combination of features (reviewed in Refs
[1,2],), including pathological accumulations of the following: βAPP, including β-amyloid protein
(Aβ)[3]; 751-βAPP mRNA[4], several other proteins that are also accumulated in Alzheimer brain;[1,2]
and congophilic amyloid.[5]”
“Because over-expression of both the βAPP gene and βAPP protein has been demonstrated in biopsied
muscle fibers of IBM[3,4]…”
“Increased βAPP-mRNA and increased accumulation of βAPP epitopes appear to precede other
abnormalities in IBM muscle fibers[1,2].”
“Inclusion-body myositis (IBM) is the only human disease in which pathologic accumulation of βAPP,
including the Aβepitope, and increase of βAPP-751 mRNA have been identified outside the brain[4-6].
In IBM, βAPP epitopes accumulate in vacuolated muscle fibers, which are the hallmark of this disease
(reviewed in[7]).”
“IBM vacuolated muscle fibers contain amyloid evidenced by Congo red positivity[8].”
“βAPP accumulation is considered to play a major role in the pathogenesis of IBM and AD and is
thought to precede other changes in both diseases [1-4, 12]”
“The histologic hallmarks of inclusion body myositis (IBM) include the appearance in vacuolated
muscle fibers of congophilic inclusions that also bind SMI-31 (an antibody directed against
phosphorylated neurofilaments), and abnormal expression in these fibers of β-amyloid protein, βamyloid precursor protein, and ubiquitin [20,21].”
“The histologic criteria for the diagnosis of IBM included fibers harboring rimmed vacuoles, an
autoaggressive inflammatory exudate, congophilic and SMI-31–positive inclusions, small or large
groups of atrophic fibers, and mitochondrial alterations consisting of ragged-red, ragged-blue, and
cytochrome c oxidase–negative fibers.[22-25]”<23-25- Not traceable>
“The abnormal accumulation of proteins may have a role in the pathogenesis but does not trigger
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apoptosis.” <Abnormal accumulation of proteins refers to beta-amyloid and others; no citations>
No reference with regard to statement, but methods references
“Vacuolated muscle fibers in IBM contain accumulations of…β-amyloid protein[3,4], and amyloid
deposits. The latter have a β-pleated sheet configuration, as indicated by Congo red [5], typically
viewed in polarized light, and crystal violet[3,4] stains”
“we in fact say in our report ‘the association of amyloid deposits within autophagic vacuoles in IBM
raises the likely possibility…’[2] ”
“We were able to identify typical congophilic material, just as we had described [2]”
“ Mendell et al…report IBM patients whose muscle biopsies show rimmed vacuoles and closely
associated Cong Red-positive material…They suggest that characteristic IBM filaments are, in fact,
amyloid with properties of prions…”
None
“We recently showed in biopsied sporadic inclusion-body myositis (s-IBM) muscle fibres that both
MstnPP and myostatin dimer were significantly increased, and MstnPP was physically associated with
amyloid-β precursor protein (AβPP) [9].”
“Accumulation of AβPP/Aβ appears to be an early upstream step in the s-IBM pathogenesis, because:
(i) abnormal accumulation of AβPP epitopes appears to precede other abnormalities in IBM muscle
fibres [11]; and (ii) several aspects of the s-IBM phenotype, including Aβ accumulation, proteasome
inhibition and aggresome formation, were produced in cultured normal human muscle fibres (CHMFs)
after long-term overexpression of AβPP in them [13–15].”
“Even though in our study AβPP/Aβ overexpression does not appear to influence MstnPP mRNA, a
possible enhancement of MstnPP transcription might be masked by a proteasome inhibition produced
by AβPP overexpression [13], and, as we have discussed above, MstnPP mRNA is decreased by
proteasome inhibition. Collectively, the data in our current study support the proposal that in s-IBM
muscle fibres, abnormalities of AβPP/Aβ precede increased MstnPP/myostatin [9].”
“Degeneration of s-IBM muscle fibers includes vacuolization, accompanied by intra-muscle-fiber
accumulations of congophilic, ubiquitinated, multi protein aggregates, which include amyloid-β (Aβ)
and paired helical filaments (PHFs) containing phosphorylated tau (p-tau)[8, 9]”
“Along with accumulated Aβ, there are increased transcription and accumulation of amyloid-β
precursor protein (AβPP) [3, 28].”
“Several lines of evidence based on the IBM human muscle culture model and various transgenic
mouse models [16, 20, 21, 31], strongly suggest that intra-muscle-fiber accumulation of AβPP and of its
proteolytic fragment Aβ plays a key upstream toxic role in s-IBM pathogenesis [5, 6, 8, 9, 15, 24, 41,
43].”
“Because Nogo-A is increased in regenerating muscle fibers [42], it may have additional roles in those
young fibers. One possibility might be to help manage the increased AβPP known to occur in
regenerating muscle fibers in vivo [4, 29]”

“The degenerative process is based on the presence of vacuoles in muscle fibers, not invaded by Tcells,
and the intracellular accumulation of amyloid, β-amyloid precursor protein (β-APP) and other
misfolded proteins (Askanas and Engel, 2003). An inter-relationship between these two processes has
been proposed, but not proven (Dalakas, 1998; Dalakas, 2006b).”
“Two hypotheses regarding the key pathogenic mechanisms involved in s-IBM are: (a) an amyloid-βrelated myodegenerative process and (b) an immune dysregulation, reviewed in [2,3]”
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“Intriguingly, the s-IBM muscle-fiber phenotype has similarity to the Alzheimer-disease brain, such as
accumulations of multiprotein-aggregates containing proteins in congophilic alternate conformation,
including amyloid-β (Aβ) [2].”
“Abnormal increase of AβPP/Aβ appears to be an early upstream step in the IBM pathogenesis because
(a) AβPP/Aβ accumulation appears to precede other detected abnormalities in s- IBM muscle fibers [2]
and (b) several aspects of the IBM phenotype were produced in cultured normal human muscle fibers
(CHMFs) after experimental long term overexpression of AβPP [5–7].”
“Long overexpression of AβPP in muscle of transgenic mice also induced some aspects of the IBM
phenotype [8–10]. Moreover, increased oligomerization of Aβ was associated with increased
degeneration of CHMFs [11].”
“Another possibly detrimental effect is that αBC bound to AβPP/Aβ might help induce or maintain the
inflammatory reaction in s-IBM muscle [18].” <incorrect reference – this paper doesn’t contain the
word “amyloid” or Aβ in any form, or suggest that Aβ is involved in the inflammatory reaction>
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“An intriguing aspect of the s-IBM muscle-fiber phenotype is its similarity to Alzheimer-disease brain,
including accumulations of ubiquitinated multiprotein-aggregates containing proteins in alternate
conformation (indicated by congophilic amyloid), including amyloid-β (Aβ), and phosphorylated tau in
the form of paired helical filaments (2,3).”
“Overexpression of Aβ precursor protein (AβPP) into mature cultured human muscle fibers induces in
them several aspects of the IBM phenotype (6-8), strongly suggesting that AβPP, and its toxic
proteolytic product Aβ, play an upstream role in the s-IBM pathogenic cascade.”
“Accordingly, a putative toxicity of α-syn, in addition to the demonstrated cytotoxicity of Aβ (6-9),
may contribute to muscle-fiber degeneration in s-IBM.”
“An intriguing feature is the similarity of the s-IBM muscle-fiber phenotype to that of AD brain,
including accumulation of Aβ, phosphorylated tau, and several other Alzheimer characteristic proteins
(Askanas and Engel 2001, 2003).”
“Two major types of intracellular inclusion-bodies in s-IBM muscle contain either Aβ or
phosphorylated tau [Askanas and Engel 2001, 2002].”
“Those ER chaperones physically associate with Aβ, suggesting that they may play a role in Aβ folding
and/or attempted disposal of Aβ in s-IBM muscle fibers [Vattemi et al. 2004].”
“In addition, IBM muscle is characterized by a peculiar array of pathological features, including (i)
vacuolated muscle fibres and (ii) the abnormal accumulation of proteins commonly observed in
Alzheimer’s disease brain such as Aβ and hyperphosphorylated tau (Mirabella et al. 1996a; Askanas
and Engel 2002)”
“In these fibres increased NEP was associated with the accumulation of Aβ-immunoreactive
cytoplasmic inclusions, representing one of the morphological hallmarks and possibly an upstream
pathogenic mechanism of IBM muscle (Askanas and Engel 2002)”
“Interestingly, to date numerous proteins including Aβ precursor protein, IGF-I, apoE and prion protein,
shown to be increased in the course of muscle fibre regeneration, have also been found aberrantly
accumulated in non-regenerating abnormal fibres of IBM muscle (Sarkozi et al. 1994a, 1994b;
Mirabella et al. 1996b; Broccolini et al. 2000; Askanas and Engel 2002).”
“Although of unknown etiology, potential mechanisms underlying this disorder include immune system
abnormalities possibly triggered by infectious agents, increased oxidative stress, and muscle aging
leading to the accumulation of amyloid beta (AA) and other Alzheimer-related proteins [1, 6-16].”
“In sporadic IBM, 2 key pathogenetic hypotheses (which appear to be interrelated) are immune
dysregulation and an amyloid-related degenerative process [2, 6].”
“Dalakas reported that interleukin-1, secreted by the chronically activated endomysial inflammatory
cells, upregulates AβPP gene expression and AβPP promoter and colocalizes with AβPP within the
vacuolated muscle fiber [2].”
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“Askanas and Engel hypothesized that the overexpression of AβPP within the aging muscle fibers is an
early upstream event causing a subsequent pathogenetic cascade. According to their observations,
several processes seem to be important to the pathogenesis of IBM: 1) increased transcription and
accumulation of AβPP, accumulation of its proteolytic fragment Aβ; 2) abnormal accumulation of
cholesterol, caveolin-1, and apolipoprotein; 3) oxidative stress; 4) accumulations of intramuscular fiber
multiprotein aggregates; and 5) unfolded/ misfolded proteins [1].”
“Using cultured human muscle fibers, Fratta et al studied the effect of amyloid-β precursor protein on
proteasome function and found that 26S proteasome subunits were immunodetected in F-tubulinassociated aggresomes, which also contained Aβ, p-tau, ubiquitin, and Hsp70 [13]. Accordingly, the
authors concluded that proteasome dysfunction in IBM muscle fibers may contribute to the
accumulation of misfolded, potentially cytotoxic proteins and may be induced by increased intracellular
AβPP/Aβ.”
“Intriguingly, the s-IBM muscle-fiber molecular morphological phenotype is similar to that of
Alzheimer’s disease brain, including, in addition to the deposits of Aβ and PHF tau, accumulations of
several other ‘‘Alzheimer-characteristic’’ proteins [1].”
“We have proposed a key role of increased intracellular Aβ in the pathogenesis of s-IBM [1], supported
by studies showing that experimental overexpression of Aβ precursor protein (AβPP) within cultured
normal human muscle fibers induced several aspects of the IBM pathological phenotype [2, 9].”
“Inclusion body myositis (IBM) is a sporadic inflammatory myopathy characterized by the presence of
rimmed vacuoles, eosinophilic inclusions in the cytoplasm, rare intranuclear inclusions, and
accumulation of several abnormal proteins including Aβ-amyloid, PrP and ubiquitin. Electron
microscopic studies have shown filamentous cytoplasmic inclusions, paired-helical filaments,
flocculomembranous and amorphous material, and myelin-like bodies [2,23, 40, 45, 64, 66].
“The s-IBM muscle fiber phenotype has similarities to the Alzheimer disease (AD) brain, including
accumulation of several AD characteristic proteins.[1] Two major types of intracellular aggregates in sIBM muscle fibers contain either amyloid-β (Aβ) or phosphorylated tau (p-tau),[1] and both types are
ubiquitinated.[1]”
“Also in s-IBM muscle fibers, increased synthesis of Aβ precursor protein (AβPP)[7] is associated with
abnormal processing of AβPP[1] and accumulation of its cytotoxic fragment Aβ,[5] which can further
contribute to 26S proteasome inhibition.[3,4]”
“sIBM muscle is characterized by a unique array of pathologic features, including i) muscle fibers with
‘‘rimmed’’ vacuoles, ii) the presence of 15- to 20-nm filaments (mainly composed of
hyperphosphorylated tau) and amyloid-β (Aβ)-containing inclusions within the muscle fibers, and iii)
the abnormal accumulation of proteins commonly observed in Alzheimer disease (AD) brain [2, 3].”
“The etiology of sIBM is largely unknown but it has been proposed that abnormal production and
accumulation of Aβ, muscle aging and increased oxidative stress may have a key pathogenic role [2].”
“The forced overexpression of Aβ precursor protein (AβPP) in both cultured myotubes and in muscle
from animal models produces cellular abnormalities similar to those observed in sIBM [5–8].”
“This suggests that an abnormal AβPP metabolism triggers a cascade of cellular events (i.e. increased
oxidative stress, mitochondrial malfunction, and abnormal protein processing and aggregation) that
possibly contributes to muscle fiber degeneration [2].”
“Moreover, by immuno-electronmicroscopy, Aβ-immunoreactive material has been detected also
outside the muscle fibers in association with collagen fibrils [34].”
“Similar to AβPP-transfected myotubes that release an increased amount of Aβ molecules in the culture
medium [35], in vivo muscle fibers overexpressing AβPP could also generate an extracellular pool of
Aβ.”
“An intriguing feature of the s-IBM muscle-fiber phenotype is its similarity to the Alzheimer’s disease
brain, including accumulation of amyloid-β (Aβ), phosphorylated tau, and several other Alzheimer
characteristic proteins.[1,2]”
“our previous studies demonstrated that intramuscle fiber accumulation of AβPP/Aβ appears to be an
important upstream step in the IBM pathogenic cascade.[1,9,10]”
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“In s-IBM muscle fibers, the 6- to 10-nm amyloid-like fibrils are known to contain immunoreactive Aβ
but lack the C- and N-termini of AβPP; whereas, the floccular/amorphous material, contains both Aβ
and the C- and N-termini of AβPP, and is proposed to represent insoluble but less-organized amyloid or
preamyloid.[15]”
“In s-IBM muscle, there is increased transcription of several genes, eg, AβPP-751, cellular prion
protein, enzymes involved in cellular defense against oxidative stress, and c-Jun.[1,2]”
“in s-IBM muscle: AβPP/Aβ accumulation appears to precede other abnormalities and large
intracellular inclusions composed of A β are congophilic, indicating its misfolded, β-pleated sheet
configuration as amyloid.[1,2]”
“Moreover, experimentally induced intracellular overexpression of AβPP in cultured human muscle
fibers leads to aspects of the IBM phenotype in them, including AβPP/Aβ-containing congophilic
inclusions, abnormal mitochondria, and aspects of oxidative stress.[1,9,10]”
“The abnormal deposition of cross-linked proteins including amyloids and other unknown proteins may
induce muscle fiber destruction in s-IBM, as proposed by Askanas and Engel [4].”
“TGase 1 and 2 colocalize with the amyloid deposits in vacuolated muscle fibers from patients with
IBM [18]…such as β-amyloid in the affected muscle of s-IBM…”
“The molecular-morphologic phenotype of s-IBM muscle is similar to that of Alzheimer’s disease (AD)
brain [Askanas and Engel 2002] including, in addition to the collections of Aβ [Askanas et al. 1993a],
accumulations of…”
“Increased within s-IBM muscle fibers and postulated to participate in abnormal amyloid-β precursor
protein (AβPP) processing and Aβ production are: transcription of AβPP, the AβPP β-secretases
BACE1 and BACE2, and presenilin1, which is a χ-secretase cofactor [Askanas et al. 1998; Vattemi et
al. 2001; Askanas and Engel 2002].
“Experimentally induced intracellular overexpression of AβPP/Aβ in cultured human muscle leads to
aspects of the IBM phenotype [Askanas et al. 1996; Askanas et al. 1997]. Accordingly, AβPP/Aβ
appears to play a key role in the IBM pathogenesis.”
“By goldimmuno- electronmicroscopy, CC colocalizes with Aβ on 6–10 nm amyloid-like fibrils and on
floccular material, the latter proposed to represent insoluble but less-organized amyloid or a preamyloid
material [Askanas et al. 1993a]. (In s-IBM muscle fibers, 6–10 nm amyloid-like fibrils are known to
contain immunoreactive Aβ but are lacking the C- and N-termini of AβPP [Askanas et al. 1993a].)
“Indeed, our recent experiments (Vattemi et al. 2003) indicate that Aβ42 is more abundantly expressed
in s-IBM muscle fibers than Aβ40, and the present study demonstrated that all Aβ42 immunoreactive
muscle fibers were CC-immunopositive.” <Other is an abstract misrepresented as a paper “Neurology
60, 333–334.” should have been “60(suppl 1):A333-A334”>
“we propose that in s-IBM muscle, CC, in conjunction with the previously demonstrated increased
BACE1, BACE2 and presenilin1 [Askanas et al. 1998;Vattemi et al. 2001], and accompanying the
increased AβPP transcription [Sarkozi et al. 1993; Askanas and Engel 2002], contributes to abnormal
AβPP processing leading to Aβ accumulation, especially of the more toxic Aβ42.”
“The IBM muscle pathologic phenotype has many similarities to that of AD brain[1]— for example,
collections of Aβ[2] and PHFs,[3] and accumulations of amyloid-β precursor protein”
“In IBM, 751-AβPP is overproduced and accumulated intracellularly in abnormal muscle fibers, as are
AβPP-mRNA and congophilic amyloid containing Aβ.[1]”
“A number of non–immune-related genes have been reported as relevant to the pathogenesis of IBM
based on differential expression at the protein level, mRNA level, or both. These include βamyloid[48]…”
“It has been noted that muscle specimens from patients with postpoliomyelitis syndrome and chronic,
long-standing neurogenic weakness have vacuolated muscle fibers with 15 nm filaments
immunoreactive for β-amyloid and ubiquitin in a pattern identical to IBM, suggesting that the findings
are not specific for IBM[58]”
“β-Amyloid mRNA is also found within macrophages in a variety of muscle diseases[59].”
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“Unusual features of IBM vacuolated muscle fibres are intracellular amyloid deposits and the
accumulation of a group of proteins that are also present in the brains of patients with Alzheimer’s
disease, including, in addition to amyloid-β-precursor protein and amyloid β, phosphorylated tau in the
form of paired-helical filaments, presenilin 1, and apolipoprotein E.[1]”
“Our previous demonstration that experimental overexpression of amyloid-β-precursor protein in
cultured normal muscle fibres induces several characteristics of the IBM phenotype suggested that
accumulation of amyloid-β-precursor protein and amyloid β might be important upstream steps in the
IBM pathogenic cascade.[1]”
“In the presence of the overexpressed amyloid-β-precursor protein shown in IBM muscle fibres,[1]…”
“An intriguing feature of the IBM molecular phenotype is its striking similarity to that of Alzheimer's
disease (AD) brain. In addition to taucontaining PHFs and accumulations of Aβ, in IBM there is
accumulation within muscle fibers of two other epitopes of amyloid-β precursor protein (AβPP),
presenilin-1, apolipoprotein E, and several other `Alzheimer characteristic' proteins [1].”
“IBM abnormal muscle fibers express increased mRNAs, suggesting increased transcription of several
genes, including AβPP-751, cellular prion protein, and enzymes involved in cellular defense against
oxidative stress (e.g. glutathione peroxidase, catalase and SOD1) [1], and c-jun (Broccolini and
Askanas, unpublished observation, 2000).”
“These disorders are pathologically characterized by vacuolated fibers containing collections of pairedhelical filaments (PHF) and amyloid fibrils, due to accumulation of prion protein, amyloid β (Aβ)
protein, hyperphosphorylated tau and other proteins found in brain of Alzheimer’s disease [3, 11].”
“Recent studies have suggested that overexpression of the β-amyloid precursor protein (β-APP) and its
abnormal deposition may induce a muscle fiber destruction [4,5].”
“Histology of s-IBM muscle biopsy tissues reveals abnormal muscle fibers showing rimmed vacuoles,
endomysial inflammation, intracellular amyloid deposition, and abundant 15–18-nm tubulofilaments
within the vacuolated muscle fibers[3]”
“Our RT-PCR data confirm earlier findings [9] of a several fold increase in β-APP proteins in SIBM
tissue”
“In sIBM, three epitopes of β-APP, amino and carboxyl termini and β-A, were increased and closely
co-localized [54]” <Incorrect citation, this paper did not look at 3 epitopes, rather the AnnNeur1993
did>
“β-APP mRNA (751 and/or 770) is strongly increased in muscle fibers [Ref. 9, Fig. 2]”
“MMP-2, but not MMP-9, immunostained the rimmed vacuoles in s-IBM and colocalized with ß-APP,
suggesting a possible involvement with the amyloid deposits” No citation – results
“With double immunostaining, the MMP-2-positive regions, near or within the vacuoles, were positive
for ß-APP” No citation – reports results
“An intriguing aspect is that the pathological phenotype of muscle in IBM has many similarities to that
of AD brain [1]. Those include: (1) intra-muscle-fiber clusters (tangles) of paired helical filaments
(PHFs) containing phosphorylated tau [12]Other, and (2) abnormal accumulations within muscle fibers of
at least 12 proteins [1] for example, (a) amyloid-β precursor protein (AβPP), including its epitope Aβ
[2],”
“The vacuolated fibres are remarkable for their accumulation of a range of proteins which include the
β-amyloid fragment (βA4) of the amyloid precursor protein, apolipoprotein E, ubiquitin,
hyperphosphorylated tau, α1-antichymotrypsin and superoxide dismutase [1,4].”
“Many of the proteins deposited in IBM are also abnormally accumulated in the brain in AD. These
include the βA4 protein, ubiquitin, hyperphosphorylated tau and apolipoprotein E [1,4].”
“An intriguing aspect of s-IBM-VMFs is abnormal accumulation of a group of proteins that are
accumulated in Alzheimer disease (AD) brain. For example, on a given section, 70%–80% of the VMFs
and some of the non- VMFs contain accumulations of amyloid-β protein (Aβ), C- and N-terminal
epitopes of amyloid-β-precursor protein (AβPP), apolipoprotein E, presenilin-1, ubiquitin, and other
‘‘Alzheimer-characteristic’’ proteins [1].”
“AβPP-mRNA is also increased in inclusion-body myositis (IBM)-VMF [2].”
“Aβ is localized to 6–10-nm filaments and floccular and amorphous material [4].”
“We have previously demonstrated that accumulation of AβPP epitopes precedes other abnormalities in
IBM muscle fibers [1, 31, 32].”
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“The characteristic features of IBM muscle pathology are: 1) various degrees of mononuclear-cell
inflammation, and 2) vacuolar degeneration of muscle fibers, accompanied by intrafiber amyloid β (Aβ)
deposits and focal cytoplasmic accumulations of 15- to 21-nm-diameter, paired-helical filaments
(PHFs) containing phosphorylated tau, both of which are congophilic.[2,3]”
“The abnormalities within IBM muscle fibers have many similarities to those in the brain of
Alzheimer’s disease (AD) patients. In addition to congophilia, tau-containing PHFs, and accumulations
of Aβ, they include accumulations of two other epitopes of Aβ-precursor protein (AβPP),[4] AβPP
mRNA,[5]…”
“IBM abnormal muscle fibers have strongly increased AβPP mRNA[5]…”
“However, in the nonjunctional regions of IBM muscle fibers, many of the junctional proteins, and the
mRNAs of some of them, are pathologically accumulated.[1]”
“A remarkable feature of IBM-VMFs is the presence of a group of proteins that are accumulated in the
brain of Alzheimer disease (AD) [2]. These include amyloid-β precursor protein (AβPP), including its
epitope amyloid-β (Aβ) [4],…”
“AβPP mRNA is increased in IBM-VMFs [2,3].”
“The morphologic hallmarks of s-IBM include primary endomysial inflammation and vacuolated
myofibers containing tubulofilaments that immunoreact for β-amyloid precursor protein, apolipoprotein
E, hyperphosphorylated microtubule associated protein (MAP) tau, and ubiquitin.[2-5]”
“An intriguing aspect is that the pathological phenotypes of muscle in s-IBM and of brain in
Alzheimer’s disease (AD) share many similarities.[1,2] Those include intramuscle fiber clusters
(tangles) of paired helical filaments (PHFs) containing phosphorylated tau[5,6] and abnormal
accumulations of several proteins, such as amyloid-β precursor protein (AβPP), including its epitope
amyloid- β, apolipoprotein E, ubiquitin, presenilin, and others.[1,2]” <both 1 and 2 are the same
reference>
“A remarkable feature of s- and h-IBM-vacuolated muscle fibers is that a group of proteins are
abnormally accumulated in the brain of AD patients. Those include: β-amyloid protein (Aβ),[4] C- and
N-terminal regions of β-amyloid precursor protein (βAPP),[12]…”
“βAPP mRNA is also increased in s- and h-IBM vacuolated muscle fibers.[16]”
“our previous studies demonstrated that abnormalities of βAPP precede other changes including
congophilia.[4,5,12]”
“Moreover, overexpression of the βAPP gene in normal cultured muscle is sufficient to induce IBMcharacteristic mitochondrial abnormalities and other aspects of the IBM phenotype.[43,44]”
On a given section, 60 to 80% of the vacuolated muscle fibers contain foci positive with Congo red,
thioflavine S, or crystal violet.[1,3-5]
“An intriguing feature of the IBM-abnormal muscle fibers is accumulation within them of β-amyloid
precursor protein (βAPP) epitopes, including β-amyloid protein (Aβ), and of several other ‘Alzheimercharacteristic’ proteins [1,2,4].”
“we have identified muscles fibers with rimmed vacuoles containing amyloid deposits and
tubulofilaments that immunoreacted for β-amyloid and ubiquitin in a pattern identical to the one seen in
patients with sporadic IBM. [1,16,18]”
“there are other Alzheimer-like features in IBM abnormal muscle fibers, including accumulation of βamyloid,[5] and of several other ‘Alzheimer characteristic’ proteins (reviewed in Ref. [1]).”
“β-Amyloid precursor protein and its mRNA, and cellular prion protein and its mRNA, also accumulate
in IBM vacuolated muscle fibers.[6–8]”
“The experimental transfer of the β-amyloid precursor protein gene into normal cultured human muscle
induces a partial IBM phenotype, including mitochondrial abnormalities, cytochrome-c oxidase
deficiency and increase of SOD1.[9,25]”
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“The cellular abnormalities of s-IBM muscle fibers have many similarities to those in the brains of
Alzheimer’s disease (AD) patients, including, in addition to congophilia and tau-containing PHFs,
abnormal accumulation of β-amyloid protein [4], two other epitopes of β-amyloid precursor protein
(βAPP) [6], and several other “Alzheimer characteristic” proteins (reviewed in [l]).”
“βAPP messenger RNA (mRNA) is also increased in vacuolated muscle fibers of s-IBM [7].”
“The exceptional feature of s- and h-IBM vacuolated muscle fibers is abnormal accumulation of a group
of proteins: Alzheimer β -amyloid protein (A β),[11] C- and N-terminal epitopes of β-amyloid
precursor protein (βAPP),[12]…”
“On the 6 to 10-nm amyloidlike fibrils, prion, Aβ and ubiquitin are colocalized.[12,13] Moreover, IBM
vacuolated muscle fibers contain congophillic intracellular amyloid[16]”
“Because IBM vacuolated muscle fibers also contain abnormal accumulation of several proteins
characteristic of Alzheimer brain and express increased βAPP mRNA[19]”
“like the Alzheimer brain, vacuolated muscle fibres contain accumulations of β-amyloid protein, αlantichymotrypsin, and ubiquitin, and are Congo-red positive, which suggests amyloid.[5]”
“IBM-vacuolated muscle fibers contain congo red, thioflavin-S, and crystal violet positivity indicative
of amyloid in β-pleated sheets.[5,7,8]”
“Those vacuolated fibers also contain abnormally accumulated: 1) amyloid-β-protein (AP),[7,8] 2)
NH2- and COOH-terminal regions of amyloid-β precursor protein (βPP),[9]…”
“Also increased in them is βPP mRNA encoding βPP containing the Kunitztype protease inhibitor
sequence [12].”
“Congo-red, thioflavin S, and crystal-violet positivities, indicative of amyloid in β-pleated sheets, are
present in IBM vacuolated muscle fibers.[3,6,7]. Accumulation of ubiquitin (Ub),[8] β-amyloid protein
(Aβ),[6], C- and N-terminal epitpoes of β-amyloid precursor protein (βAPP),[3] βAPP mRNA,[9], and
α1-antichymotrypsin[10] were recently demonstrated in vacuolated muscle fibers of both S- and HIBM”
“Recently it has been demonstrated that vacuolated muscle fibers in IBM contain abnormal
accumulations of ubiquitin (Ub) [5, 6] and β-amyloid protein (βAP) [7, 8] immunoreactivities (IRs).
Congo-red [22] and crystalviolet[7] positivity indicative of amyloid in the β-pleated sheet configuration
is also present in these abnormal muscle fibers.”
“The βAP-IR structures in vacuolated muscle fibers in IBM ultrastructurally resemble those in
Alzheimer's disease (AD) brain [8, 28].”
“This finding provides one more similarity, in addition to βAP and Ub accumulation [5-8] between the
pathology of IBM muscle and AD brain,”
“Immunohistochemical studies, however, have found overexpression of βAPP transcripts not just
in a small percentage of abnormal fibers in IBM, but also in regenerating muscle fibers in various other
muscle diseases [27,28].”
“…histologically, muscle fibers have rimmed vacuoles and cytoplasmic inclusions consisting of 15 to
18 nm filaments comprising aggregates including phosphorylated tau and β-amyloid, ubiquitin
apoliporportein E deposits similar to those seen in Alzehimer disease [AskanasCurrOpRh1998]”
“An intriguing aspect of the s-IBM muscle-fiber phenotype is its similarity to Alzheimer disease brain,
including accumulations of amyloid-β (Aβ), and of phosphorylated tau in the form of paired helical
filaments (reviewed in Askanas and Engel, 2001; Askanas and Engel, 2006).”
“Several factors proposed to participate in the s-IBM pathogenesis, including ER stress, inflammation
and accumulation of amyloid-β (Askanas and Engel, 2006; Dalakas, 2006), might contribute to the NFκB activation in s-IBM muscle fibers (Pahl and Baeuerle, 1995; Pahl, 1999; Deng et al., 2004;
Kaltschmidt et al., 2005).”
“Sporadic IBM has some pathological similarities with DMRV; recently, it has been shown that the
presence of inclusions on routine histochemistry and the pathogenic accumulation of β-amyloid protein
occur in fast twitch muscles, both in a transgenic model of IBM and in IBM patients [29], implying that
fast type fibers are more vulnerable to pathological changes.”
“The implication of amyloid deposition in the formation of RVs in both DMRV/h-IBM and s-IBM [39]
is supported by our finding that the occurrence of amyloid inclusions in the myofibers preceded RV
formation.”
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“In IBM muscle, the presence of degenerative features, such as vacuolated fibers containing amyloid
and amyloid-related proteins [3], reflects a complex pathogenesis…”
“The pathologic criteria for the diagnosis of PM and IBM were later modified by histologic studies that
identified T cell–mediated muscle fiber injury [10-12] and by discovery of congophilic deposits in
IBM.[13]”
“…the Congo red-positive amyloid inclusions containing PrP, amyloid-β, and its precursor protein
found in inclusion body myositis [3].”
“Histologically, it has distinct features of prominent lymphocytic infiltrates invading intact
(nonvacuolated) muscle fibers, vacuolar degeneration, and accumulation of β-amyloid and oxidative
stress proteins.[1–5]”

“The expression of TG2 is increased fourfold in the muscle of patients with IBM, perhaps reflecting
increased participation in the formation of insoluble amyloid deposits in the muscles.[2] Another study
comparing TG2 expression in other types of inflammatory myopathies (polymyositis and
dermatomyositis), normal muscle, and muscle from patients with Duchenne muscular dystrophy
demonstrated TG2 expression to be increased only in patients with inflammatory myopathies.[3]”
“In the case of IBM, protein aggregates have been shown to contain ß-amyloid, hyperphosphorylated
tau and ubiquitin, proteins known to accumulate in other aggregate diseases [1].”
“…in all 10 randomly selected S-IBM cases diagnosed on the basis of the above criteria, we found
amyloid precursor protein [Villanova et al., 1993].” No citation
“IBM shares certain important features with AD, particularly the accumulations of the amyloid betapeptide (Abeta) and the amyloid precursor protein (APP) [see articles by Vetrivel, Murphy and Golde,
and Glabe and Kayedin this issue]”
“Membrane permeabilization by amyloid oligomers may initiate a common group of downstream
pathologic processes, including intracellular calcium dyshomeostasis, production of reactive oxygen
species, altered signaling pathways, and mitochondrial dysfunction that represent key effectors of
cellular dysfunction and cell death in amyloid-associated degenerative disease, such as sporadic
inclusion-body myositis.” No citation
Accumulation of APP and its proteolytic derivatives including Aβ peptides in vacuolated muscle fibers
is a prominent pathologic feature of sporadic inclusion-body myositis (s- IBM).[35,36]
“Amyloid-ß and hyperphosphorylation also define vulnerable muscle cells in sporadic inclusion-body
myositis (s-IBM).” No citation
“Finally, sporadic inclusion-body myostis (s-IBM), the most common degenerative muscle disease in
humans age 50 years and older, has similar features of AD, including accumulation of amyloid-ß,
phosphorylated tau, and several other proteins detected in aggregates observed in patients with AD [96].
ER chaperones including calnexin, calreticulin, GRP94, BiP and ERp72 were found to be abnormally
multifocally accumulated in s-IBM muscle fibers, where they colocalized with accumulated amyloid-ß
protein[97].”
“Increased levels of APP have been detected in the muscles of patients with inclusion-body myositis,
where it seems to play a pathogenic role.[3]”
“Overexpression of APP in transgenic mice using a muscle specific promoter induces a phenotype
resembling inclusion-body myositis,[29] and overexpression in cells, using a viral delivery system,
inhibits innervation in vitro.[21]”
“These findings have led to the suggestion that APP has a central role in the pathology of inclusionbody myositis.[3]”
“Our results, and the observations that APP mRNA and protein levels are increased in the developing
neuromuscular junction and in regenerating muscles in a variety of neuromuscular and muscle
diseases,[27] raise the question of the significance of the elevated levels of APP in muscle.” <C-Critical
of claim, but then invokes animal data to conclude their data supports it>

How Citation Distortions Create Unfounded Authority
Supplementary Material Page 104

161-PMID16788822
1-AskanasScJRheum199828
2-AskanasJNEN200121-N
3-AskanasCurOpRh200316-N
4-AskanasAmJPath1994141
162-PMID16455793
AskanasCurrOpNeur200218

163-PMID16432147
No citations

164-PMID16432146
17-AskanasCurOpRh200316

165-PMID16432145
45-SarkoziNeuroRep199375
46-AskanasAnnNeur199374
166-PMID16924003

167-PMID16321991
1-AskanasCurrOpNeur200218
2-TrojanozskiAnNYAc2000Other
168-PMID17220960
31-MendellArNeur1991104-A-I
32-AskanasJNEN200121
169-PMID15902690
41-CuplerMuscleNer1996Other-IA

170-PMID15883700
No citations

171-PMID15833427
No citations
172-PMID15769920
No citations

“It has been proposed that, in inclusion-body myositis, overexpression of APP occurring within the
aging muscle fibers is an early upstream event that induces the subsequent pathological cascade.[4]”
<Incorrect reference; this does not propose this hypothesis>
“Affected muscles contain beta-amyloid, phosphorylated tau protein and paired helical filaments
(PHFs), all of which are pathological hallmarks of Alzheimer’s disease (AD) [1, 4].28 The pathogenesis
of IBM is unknown but it has been proposed that AD and IBM are initiated by an aging-related
structural transformation of soluble beta-amyloid protein [2–4].”
“It is also intriguing that the degenerative changes share remarkable similarities with the pathology of
Alzheimer's disease (accumulation of amyloid-ß precursor protein, phosphorylated tau and other
Alzheimer-related proteins) [Askanas and Engel, 2002].”
“Two important pathological features of IBM are invasion of muscle fibres by T cells and presence of
rimmed vacuoles with congophilic inclusions containing accumulation of various degenerative proteins
(Askanas and Engel, 2002).”
“Treatment of an amyloid disorder such as sporadic inclusion-body myositis (s-IBM) is even more
complicated. Similar to AD, abnormal accumulation of Aß can be found in the muscle of s-IBM
patients, which suggests that passive administration of Aß-specific antibodies might represent a viable
treatment option. However, the efficacy of this therapeutic intervention will depend primarily on the
modus operandi of Aß-specific antibodies. Abnormal Aß accumulation is an intracellular rather than
extracellular phenomenon in s-IBM.” No citations
“In addition, Askanas and Engel have proposed ‘that within s-IBM muscle fibers, cholesterol, instead of
being properly metabolized or cleared, is deposited, with caveolin-1, at sites of Abeta accumulation and
possibly at sites of Abeta precursor protein processing, where it may adversely increase A beta
production and induce Abeta misfolding and aggregation.’[17] Therefore, a treatment that not only has
multiple virtues as an anti-inflammatory, but also lowers cholesterol would seem to have optimal
specifications for use in S-IBM.”
“Because beta APP is upregulated in vacuolated muscle fibers of s-IBM,[45,46]…”
“This condition would also be one of the protein aggregate myopathies, which include the myofibrillar
myopathies[4] and the inflammatory and hereditary inclusion body myopathies. While certain protein
aggregate myopathies and protein aggregate diseases have in common an aggregated protein, such as ßamyloid and prion protein, they are separate disease entities.” No reference.
“Inclusion body myopathies (IBMs) are hereditary and sporadic disorders that produce weakness and
are characterized by muscle pathology that includes rimmed vacuoles and cytoplasmic aggregates [1].
Cytoplasmic aggregates in muscle in these disorders contain ubiquitin, ß-amyloid, apolipoprotein E and
phosphorylated tau, the same proteins that accumulate in Alzheimer's disease brains [2].”
“The presence of amyloid-β protein in congophilic inclusions has led to a search of other proteins that
are also expressed in Alzheimer’s disease brain. [31,32].”
“A myopathy in every respect similar to inclusion-body myositis (IBM) is observed in rare patients
infected by HIV-1 or HTLV-1 (human T-cell leukemia virus type 1).[41] Muscle biopsy shows both
PM-like endomysial inflammation with MHC-I/CD8 complex and degenerating features including fiber
atrophy, red-rimmed vacuoles, amyloid deposits,..”<41 is incorrect citation, doesn’t discuss IBM like
myopathy in HIV1 or HTLV-1 infected patients>
“In s-IBM, it has become clear that the inflammatory cells invade non-vacuolated fibres while the
vacuolated fibres are not invaded by T cells, implying two independent processes: a primary immune
process with antigen-driven T cells identical to PM, and a degenerative process in which β-amyloid and
related proteins may participate in vacuolar degeneration.” <No citations.>
“IBM, the most common inflammatory myopathy in those over age 50, is characterized by endomysial
inflammation with invasion of non-necrotic muscle fibers, the presence of rimmed vacuoles,
cytoplasmic and intranuclear tubulofilamentous inclusions, and amyloid deposition.” <No citations.>
“Small intracellular amyloid deposits are present on Congo red stain in 80% of cases. Amyloid deposits
are composed of the same proteins seen in Alzheimer brain deposits.” <No citations.>
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“Accumulation of the Aβ peptide also occurs in the age-related muscle disorder inclusion body myositis
(IBM), a paralytic condition for which there is no known cure [1,19].”
“In certain cohorts of patients, Aβ accumulation is known to occur either as a result of increased
expression of the amyloid precursor protein (APP) such as in Down syndrome and IBM [28],”
“Because Aβ can also induce pathology in skeletal muscle, leading to inclusion body myositis
[1,33],…”
“AD and IBM are the most common age-related Aβ-related disorders of brain and muscle,
respectively.” <No citations>
“The change of Aβ biology and PHF tau phosphorylation are characteristic features of inclusion-body
myositis (IBM)[29].”
“the neurofibrillary tangles distinctive of AD are structurally very similar to the tubular filamentous
inclusions shown in IBM, as the probable result of an over-expression of amyloid-β in both diseases for
which, however, the primary triggering factors for filament accumulation are not completely clear
[Askanas and Engel 2002]”
“αB-Crystallin has been found to be associated with the Aβ-containing senile plaques in AD brains [18]
and with intracellular Aβ-aggregates in sIBM muscle fibers [19].” <incorrect reference, Banwell did not
look at Aβ>
“Accumulation of Aβ is one of the major pathologic hallmarks of neuromuscular disorders like
Alzheimer's disease (AD) and sporadic inclusion body myositis (sIBM),…” No citation
“An astounding aspect of the s-IBM muscle fibre histological phenotype is its similarity to that of the
Alzheimer’s disease (AD) brain [6, 7].”
“Recently, immunohistochemical studies, mainly by Askanas and co-workers [2], have demonstrated
that vacuolated muscle fibers in cases of IBM express numerous amyloid associated proteins. The
accumulation of the β-amyloid precursor protein and microtubule-associated protein tau have been
shown [3].”
“Immunohistochemically, the deposits contain several proteins also found in neurodegenerative
diseases. These proteins include amyloid precursor protein (APP), hyperphosphorylated tau
protein,apolipoprotein E (ApoE), alpha1-antichymotrypsin (ACT), presenilin-1, ubiquitin and prion
protein (PrP) [2–4].”
“In IBM, there are additionally Congo red–positive amyloid deposits…” <No citation.>
“Other similarities between s-IBM and Alzheimer’s disease are also supported by demonstrating
immunoreactivity for ubiquitin [31], amyloid-β protein [32], β-amyloid precursor protein (APP) [33],
…”
“The authors suggested that the RAGE gene might mediate the genetic differences, as RAGE is a
receptor for the βA4 fragment of amyloid precursor protein present in the rimmed vacuoles of skeletal
muscle in sIBM and senile plaques of the brain in Alzheimer’s disease (16).”
“IBM is also associated with vacuolated fibers that contain amyloid deposits and remains resistant to
most immunosuppressive medications.” No reference
“Immunopathologically, inclusion body myositis is identical to polymyositis, but histologically, it is
differentiated by the presence of vacuolated fibers and amyloid deposits.[20, 60]”
“In IBM, vacuolated fibers contain amyloid-β precursor protein, amyloid-β, phosphorylated tau in the
form of paired helical filaments, presenilin-1, and other proteins normally found in the brain in
Alzheimer's disease.[2][3]”
“In 1991, Mendell et al[17] observed small deposits of Congo red–positive staining material in the
vacuolated muscle fibers of patients with IBM, which turned out to be amyloid deposits.”
“Askanas and her colleagues reported that these deposits were immunoreactive with antibodies directed
against the Aβ peptide [59]. IBM, therefore, represents the first disorder in which accumulation of Aβ
occurs outside the CNS and appears to play a central role in the pathogenesis of this myopathy.”
“In human IBM, Aβ containing inclusion bodies are found in nearly 100% of vacuolated muscle fibers,
and vacuole formation is one of the major histopathological features of IBM.” No citation
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“adenovirus-mediated transfer of full-length APP gene into cultured muscle cells suffices to induce
IBM-like morphological changes, including vacuole formation and intracellular Congo-red positive
inclusions through the production of intracellular Aβ [60]. Querfurth et al. reported that Aβimmunoreactive skeletal muscles from IBM patients were TUNEL positive [61], indicating an
association between Aβ accumulation and muscle degeneration.”
“A crucial observation in the pathogenesis of IBM was reported in 1991 when Mendell et al. described
Congo red positive deposits in vacuolated muscle fibers from s-IBM patients [58].”
“Aβ found in IBM samples is comparable to that observed in the AD brain. For example, ultrastructural
analysis has revealed the Aβ inclusions in IBM are amorphous and floccular…[48]”
“Jin et al. developed transgenic mice in which the chicken b-actin promoter was used to overexpress a
cDNA fragment encoding C99 that harbored the K612V mutation [62]…The authors reported that some
muscle fibers in the quadriceps of 24-month old mice contained vacuoles as well as thioflavin S and Aβ
immunopositive staining, similar to human IBM. However, inclusions in muscles were relatively rare
despite high expression of C99.”
“several transgenic mouse models (discussed below) further support a primary role for Aβ in the
pathogenesis of IBM [62-64]”
“Mendell et al. described Congo red positive deposits in vacuolated muscle fibers from s-IBM patients
[58]”
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“Intra-muscle-fiber amyloid inclusions [2], representing both amyloid-β (Aβ) and phosphorylated tau
containing inclusions [3]”
“However, the amyloid aspect of those inclusions is best and most specifically shown when Congo red
fluorescence is visualized through Texas-Red fluorescence filters [4] (figure, A).”
“However, a muscle biopsy specimen may also demonstrate the presence of characteristic autophagic
“rimmed” vacuoles. Amyloid deposits may be demonstrated in the muscle, similar to those seen in
Alzheimer disease, suggesting similarities in pathogenesis.[47]”
“Characteristic features of the s-IBM muscle biopsy are vacuolated muscle fibers containing Congo
red–positive amyloid inclusions and various degrees of lymphocytic inflammation.[1]”
“Morphologic abnormalities within s-IBM muscle fibers exhibit many similarities to Alzheimer’s
disease (AD) brain, including accumulations of the cytotoxic amyloid β-peptide (Aβ), clusters of taucontaining paired helical filaments, and a dozen other proteins accumulated in AD brain.[1]”
“In the aging cellular environment, the intra–muscle fiber increase of Aβ has been considered upstream
to other cellular abnormalities of the s-IBM pathogenic cascade.[1]”
“We previously reported that transfer of the AβPP gene into human normal CMF produced some
aspects of the IBM phenotype, including accumulation of Aβ-immunoreactive inclusions and rare
congophilia.[5]”
“When, in addition to primary inflammation, there are vacuolated muscle fibres with basophilic
granular deposits around the edges (rimmed vacuoles) and congophilic amyloid deposits within or next
to the vacuoles, the diagnosis of inclusion-body myositis is likely.[54,55]”
“More recently, immunohistochemical studies of vacuolated muscle fibres have demonstrated the
presence of β-amyloid and other proteins similar to those seen in the cerebral plaques of Alzheimer’s
disease [17].”
“In 1971, IBM was identified as a distinct disorder that could be differentiated from other idiopathic
inflammatory myopathies such as polymyositis and dermatomyositis by the presence of fibres
containing inclusions that contain amyloid-like deposits [4, 5].”
“there are rimmed vacuoles and congophilic inclusions in muscle fibres [7].”
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“Semino-Mora and Dalakas have suggested that the chronicity, rather than the cause of the underlying
disease, may play a role in the vacuolar formation and the endomyofibrillar deposition of amyloid and
ubiquinated filaments, which are observed in diverse entities, such as IBM, oculopharyngeal muscle
dystrophy and post-polio syndrome [10].”
“Inclusion bodies contain a variety of proteins such as amyloid and the prion protein.” No reference
“In contrast to PM, however, the IBM muscle contains vacuoles and amyloid deposition and is poorly
responsive to steroids.” <No citations.>
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“In both patients, amyloid β-protein positive fibers and ubiqutin-positive fibers were found (Fig. 2C,
D)”. <No citation – reporting data>
“Muscle biopsies revealed scattered rimed vacuoles, amyloid β-protein-positive muscle fibers and
tubulofilamentous inclusions in the vacuolated muscle fibers” No citation – reporting data
“An accumulation of amyloid β-protein, ubiquitin, and hyperphosphorylated tau in the muscle fibers,
commonly seen in the brain of Alzheimer’s disease patients, may possibly be related to the degenerative
process [8].”
“Immunohistochemical studies have been performed in the muscle biopsy of patients with s-IBM and hIBM, mainly by Askanas and collaborators [1], who demonstrated that vacuolated muscle fibre express
numerous amyloid-associated proteins”
“the identification of ß-amyloid, ubiquitin, phosphorylated tau, and prion protein has raised the
possibility that IBM may be a primary degenerative disorder of muscle.[11-15]”

“the rimmed vacuoles consist of β-amyloid protein…[Askanas et al. 1993] hypothesized that the
overexpression of the β-amyloid precursor protein and its abnormal deposition may precipitate the
muscle-fiber destruction characteristic of inclusion body myositis.”
“TGase 1 and 2 co-localize with amyloid deposits in vacuolated muscle fibers from patients with
inclusion body myositis [Choi et al., 2000].”
“Immunohistology revelaed the presence of β-amyloid, ubiquitin,…within inclusions [13]”
“Diagnostic criteria for s-IBM also include congophilic amyloid deposits,…” No reference
“It is characterized histologically by the presence of rimmed vacuoles, tubulofilamentous inclusions,
and amyloid deposits in muscle fibers as well as invasion of muscle fibers by autoaggressive T
cells.[7][20]”
“Other pathologic features include abnormal accumulations of β-amyloid and its precursor proteins,
hyperphosphorylated tau, α1-antichymotrypsin, apolipoprotein E, ubiquitin, and prion protein [2, 29].”
“Patients' muscle biopsies show eosinophilic cytoplasmic inclusions, rimmed vacuoles within the
muscle fibers that contain amyloid deposits, and some lymphocytic infiltrates, as well as partial
invasion of MHC class I-expressing, non-necrotic muscle fibers with cytotoxic CD8+ T-cells.” No
reference
“Others have suggested that important contributory factors leading to the IBM muscle fiber destruction
are muscle aging and oxidative stress, putatively induced by the upstream overexpression of β-amyloid
precursor protein within abnormal muscle fibers [12].”
“Several proteins that accumulate in the brain of patients with Alzheimer's disease including β-amyloid,
β-amyloid precursor protein, hyperphosphorylated tau, apoE, α1-antichymotrypsin, presenilin-1 and
ubiquitin as well as prion protein have been identified in muscle fibres from s-IBM patients [2, 3].”
“The abnormal accumulation of amyloid and prion protein in the muscle of IBM patients suggest a
degenerative mechanism.” No reference
“The primary cause of the disease is unknown, and no treatment is available. In the muscle biopsy
specimens, degenerative signs such as vacuolar formation and amyloid deposits coexist with a series of
immune-mediated features [6-10]…”

“Several proteins characteristic of plaques or lesions of the brains of patients with Alzheimer's disease,
such as the β-amyloid protein, hyperphosphorylated τ, and apolipoprotein E, are present in vacuolated
myofibers [8].”
“Choi and Dalakas investigated various MMPs in relation to the expression of MHC (the major
histocompatibility complex) on muscle fibres involved in antigen recognition, to autoinvasive T cells,
and to the presence of amyloid in inclusion body myositis [Choi and Dalakas, 2000].”
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“Several proteins are found in the inclusions in s-IBM including epitopes of beta-amyloid precursor
protein (βAPP), phosphorylated tau,…[8-10]”
“Moreover, transgenic mice overexpresing fragments of the amyloid-beta precursor gene resemble
different aspects of IBM pathology [65,66]”
“Proteins such as amyloid β, ubiquitin, apoE, phosphorylated tau, and presenilin (which accumulate in
the brain of Alzheimer’s disease patients) also accumulate in muscle fibers of s-IBM patients [45].”
“Karpati reported that rimmed vacuoles, 15–18 nm tubulofilaments, nuclear abnormalities and
intracellular amyloid deposits are characteristic signs” No reference
“Inclusion body myositis (IBM) is classified as one of type of inflammatory myopathy and is
pathologically characterized by an iniltration of lymphocytes and nuclear and/or cytoplasmic inclusion
bodies containing amyloid fibrils[7]”
“One of the pathological hallmarks of IBM is amyloid depostion in the muscle fibers as seen in the
brains of patients with Alzheimer’s disease (AD). This amyloid contains β-amyloid, β-amyloid
precursor protein (APP), …” No citation
“Amyloid deposition may cause muscle fiber degeneration in IBM although its mechanisms remain
unknown. An overexpression of APP in cultured normal human muscle fibers using adenovirus vector
induced such pathological aspects of IBM as β-amyloid depostion and tubulofilamentous inclusions [1],
which supprts a hypothesis that amyloid deposition causes muscle fiber degeneration in IBM.”
“An abnormal accumulation of various proteins such as amyloid-β and phosphorylated tau is observed
in muscle fiber. The accumulation of these proteins is characteristic in Alzheimer disease brains as
well[3,7].”
“…the accumulation of β-amyloid precursor protein in the myofibres, distinguishes IBM lesions from
those of PM” <No citations.>
“Little is known of the pathogenesis of sporadic IBM [15] but genetic factors, slow viral infection,
ageing of muscle fibres and oxidative stress of myofibres due to overproduction of β-amyloid protein
precursor with accumulation of superoxide, oxygen free-radicals and nitric oxide, have been postulated
[15,19]”
“Aβ accumulation in skeletal muscle is thought to play an important role in the development of
inclusion-body myosistis and myopathies (IBM) (Askanas & Engel 1998).”
“…skeletal muscles of anti-NGF mice exhibit deposits that can be stained with the amyloid staining dye
Congo Red, as do IBM muscles (Askanas et al., 1993). Sporadic forms of IBM also show an
inflammatory infiltrate within muscle fascicles (Yunis and Samaha, 1971), as observed in anti-NGF
transgenic mice.”
“IBM shares certain biochemical features with AD, including abnormal tau metabolism and ApoE and
beta-amyloid peptide immunoreactivity…” No reference
“increased β -amyloid (A β) and prion proteins are detected in brain plaques. Prion protein and AD
proteins are linked in age-related muscle degenerative disease as well. These proteins accumulate in the
characteristic rimmed vacuoles in major sporadic (s-IBM), and minor hereditary (h-IBM) forms of
inclusion body myositis in muscle.[6–12]. s-IBM is the most prevalent muscle disease starting at age 50
or greater. Increased Alzheimer precursor protein (β APP) expression contributes to aging and oxidative
stress that play key roles in the sporadic and hereditary forms of IBM and AD.[9–12]”
“The most characteristic morphologic features of the s-IBM muscle biopsy are various degrees of
lymphocytic inflammation, vacuolated muscle fibers, and Congo red–positive amyloid within muscle
fibers.[1–3]”
“The abnormalities within s-IBM muscle fibers have many similarities to those in the brain of
Alzheimer’s disease (AD) patients, including clusters of taucontaining paired helical filaments (PHFs),
abnormal accumulations of β-amyloid protein (Aβ) and two other epitopes of β-amyloid precursor
protein (AβPP),[4]…”

How Citation Distortions Create Unfounded Authority
Supplementary Material Page 109
222-PMID10774946
CapenterJNEN199635
AskanasAnnNeur199374
SarkoziNeuroRep199375

223-PMID11004120
EngelBookChap-I
DalakasAnnNeurSupp199562
224-PMID10971365
No citations
225-PMID10943766
2-LotzBrain1989-Other
3-AmatoAnnNeur1996275-A
7-MendellArchNeur1991104-A
8-AskanasArchNeur199829-A
18-AskanasCurOpRh199537-A
226-PMID10852549
17-GriggsAnnNeur199536-A
227-PMID10842277
1-AskanasCurrOpNeur199438
3-ChouBallieres199340
9-OldforsCurrOpNeur199923
228-PMID10701893
32-Other

229-PMID10644796
1-GriggsAnnNeur199536-A
230-PMID10938188
1-AskanasCurrOpRh199826
2-AskanasArchNeur199829
3-AskanasAnnNeur1997265
231-PMID10702395
11-AskanasScJRheum199828
232-PMID10833124
233-PMID10805156

234-PMID11096732
8-MendellArchNeur1991104-A
235-PMID10583182
2- GriggsAnnNeur199536-A
236-PMID10563611
1-AskanasCurrOpRh199537
237-PMID10380695
AskanasCurrOpRh199537

“within the IBM muscle fibers, β-amyloid protein (Aβ), β-amyloid precursor protein (βAPP),…have
been localized. They were hitherto considered to be neuronal and characteritic of Alzheimer’s disease
(AD) and prion brain disease [Carpenter 1996]”
Since vacuolated muscle fibres in IBM have been found to express enhanced mRNA signal for β-APP
containing KPI moiety (Kunitz-type protease inhibitor) and showed accumulation of β-APP, it is likely
that KPI domain of β-APP affects its protelytic processing, leading to liberation of free β-amyloid
[Askanas et al. 1993]. This further aggregates into congophilic, insoluble, fibrillar, β-pleated sheets
[Sarkozi et al 1993].”
“It is likely that other factors, such as ß-amyloid, mitochondrial abnormalities and abnormal nuclei
(Engel et al., 1994; Dalakas 1995), whether primary or secondary due to various immune factors, may
also participate in the disease process.”
“effort should be taken to demonstrate unequivocally the typical features of IBM such as beta-amyloid
deposition or filamentous inclusions in semithin or ultrathin sections” <No citations.>
“A further theory is that the pathogenesis is a degenerative process, because the same amyloid deposits
seen in the basal ganglia in Alzheimer disease are found in the rimmed vacuoles in IBM.[7 and 18]”
“Muscle biopsy is helpful. Diagnostic features include (1) endomysial T-cell infiltrates, with invasion of
nonnecrotic fibers; (2) one or more rimmed vacuoles with amyloid deposits per low-power field; and
(3) tubulofilamentous cytoplasmic or nuclear inclusions or evidence of amyloid deposition in the
muscle fibers after Congo red staining.[2, 3, 7 and 8]”
“Inflammation, vacuoles, amyloid deposits, and 15- to 18-nm tubulofilaments on muscle biopsy are
diagnostic criteria for IBM,[17]”
“Histologically, there are microtubular filamentous inclusions, rimmed vacuoles containing β-amyloid
and other proteins, and CD8+ T cells and macrophages which invade non-necrotic muscle
fibers.[1,3,9]”
“Pathological hallmarks of s-IBM are rimmed vacuoles with eosinophilic cytoplasmatic inclusions,
which are immunoreactive with antibodies against several proteins such as amyloid, tau, ubiquitin,
apolipoprotein E, and prion protein [32].”Other-Serratrice PresseMed; <counts as β-amyloid because it
states antibodies against several proteins, a technique used to visualize b-amyloid but not “amyloid”>
“The characteristic pathological features are inflammation, vacuolated muscle fibres, amyloid deposits
and 15-18 nm tubulo filaments.[1]”
“Vacuolated muscle fibers in both hereditary and sporadic forms of IBM show abnormal
accumulation of a group of proteins (reviewed in [1-3]) also found in Alzheimer-disease brain,
including beta-amyloid protein and hyperphosphorylated tau.”
“individuals suffering from inclusion body myositis, the most common muscle disease observed in the
elderly, exhibit prominent intracytoplasmic vacuoles containing Aß immunoreactive filaments.[11]”
“…and the vacuoles contain proteins including β amyloid.” No citation
“Dr Kondi Wong at the Armed Foces Institute…is working with a number of transgenic and natural
animal models…His research group is using a transgenic mouse model in which the cellular wild-type
prion-related protein gene PrPc is overexpressed…As in human patients, rimmed vacuoles,
tubulofilamentous structures (in which PrPc and B-amyloid colocalize), and mitochondrial
abnormalities.” <No citations.>
“Amyloid deposition is evident on Congo red staining using polarized light or fluorescence techniques
[8].”
“If the patient presents with the suggestive clinical features, but the muscle biopsy shows only
inflammation without other pathological features of IBM such as tubulofilaments or amyloid deposits,
then a diagnosis of possible IBM can be given.[2]” 36
“In inclusion body myositis (IBM), some muscle fibers harbor ectopic deposits of hyperphosphorylated
tau and other proteins.[1] Several of these proteins, including ß-amyloid protein, ß-amyloid precursor
protein, ubiquitin, and α1-antichymotrypsin, ...”
“The abnormal accumulation of proteins such as β-amyloid, hyperphosphorylated tau, apolipoprotein E,
α1-antichymotrypsin, ubiquitin, prion protein, fibroblast growth factor, and transforming growth factorβ in affected muscle is characteristic of IBM (Askanas and Engel 1995).”
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“This receptor has also been demonstrated to bind the βA4 fragment of the amyloid precursor protein
which is associated with the rimmed vacuoles of skeletal muscle in IBM and the plaques in the brain in
Alzheimer’s disease (AD).” No reference
“Muscle biopsy specimens show an inflammatory myopathy with intracellular amyloid deposits.” <No
citations.>
“β-Amyloid has previously been described in other diseases: Alzheimer’s disease (AD), where it forms
the core of senile plaques; and several muscle disorders, including OPMD [24] and IBM [1, 19, 24],
where it is specifically associated with rimmed vacuoles.”
“Amyloid precursor proteins (15-21 nm twisted tubulofilamentous structures) may be found in the
vacuoles of the degenerating muscle fibers [17]” <Not only is the citation incorrect, but the statement is
as well; amyloid precursor protein has not been found associated with tubulofilaments>
“…and histologically by the presence of rimmed vacuoles, tubulofilamentous inclusions, mitochondrial
abnormalities and deposits of amyloid and other associated proteins in muscle fibers [9,10].”
“The diagnostic histopathologic findings are muscle fibers with rimmed vacuoles, 15–18 nm
filamentous inclusions, amyloid deposits and interstitial inflammatory cell infiltrates [Griggs et al.,
1995].”
“Three of the 4 had amyloid deposits in muscle fibers detected by Congo red stain.” No reference,
reporting case report data
“amyloid deposits, and 15-18 nm tubulofilaments are found in muscle biopsy specimens [Griggs et al
1995]”
“rimmed vacuoles, amyloid deposition, and nuclear or cytoplasmic filamentous inclusions [Lotz et al.,
1989; Dalakas, 1991; Sekul and Dalakas, 1993; Mikol and Engel, 1994].”
“Although s-IBM has unique clinical and histological features allowing for accurate diagnosis, atypical
clinical features or histological findings such as absence of inflammation, amyloid deposits, or
vacuoles, may at times hinder the correct diagnosis.” No reference <Absence of amyloid deposits
considered atypical by these authors>
“microscopic findings in IBM include rimmed vacuoles, congophilic amyloid deposits typically near or
within the vacuoles and occasionally in nuclei, necrotic and regenerating fibers, small groups of
atrophic fibers, and mitochondrial abnormalities [Askanas et al., 1994; Mikol and Engel, 1994; Griggs
et al., 1995; Carpenter, 1996].”
“Congo red staining showed intracellular amyloid deposits.” No reference – reporting case finding
“In recently published criteria for sporadic inclusion body myositis the histopathological abnormalities
are accentuated: a diagnosis of definite inclusion body myositis is made if a muscle biopsy shows
mononuclear cell infiltrates, vacuoles, and either amyloid deposits or 15-18 nm tubulofilaments by
electron microscopy. A diagnosis of possible sporadic inclusion body myositis is made if the clinical
features are indicative but the muscle biopsy is not diagnostic.[3]”
“Similar to sporadic inclusion body myositis, in autosomal recessive IBM there are abnormal
accumulations of [beta]-amyloid, amino and carboxyl epitopes of [beta]-amyloid precursor protein
(APP), prion protein and apolipoprotein E [6••].”
“Congophilic inclusions, accumulation of β-amyloid, β-amyloid precursor protein, ubiquitin,
apolipoprotein E, prion protein, and α1-antichymotrypsin have been identified in muscle fibers in sIBM.[6,8,34]
“Interestingly, in addition to tau, many AD-related molecules including amyloid β-protein, APP,
ubiquitin, α1-antichymotrypsin, and ApoE were reported to deposit around and within vacuoles in
affected muscle fibers [Askanas et al., 1992; Bilak et al., 1993; Murakami et al., 1995b and Tsuzuki et
al., 1995]. These observations raise the possibility that AD and CM may share some pathogenetic
aspects, in particular the process of the deposition of these molecules.”
“Pathological similarities between the h-IBM and s-IBM include: … and (iii) accumulations of βamyloid precursor protein (βAPP) epitopes (Askanas et al., 1993a),”
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“Because abnormal accumulations of β-amyloid precursor protein (βAPP), including its Aβ portion,
and βAPP-mRNA, occur in both s-IBM and h-IBM very early in the disease process, and precede other
abnormalities (Askanas et al., 1992; Sarkozi et al., 1993), our current hypothesis is that over-expressed
βAPP leads to oxidative stress in the IBM, which subsequently results in other abnormalities (Askanas
and Engel, 1998b).”
“Abnormal expression of several proteins including β-amyloid protein and phosphorylated tau has been
reported in IBM muscle[1].”
“Muscle histology demonstrates…and amyloid deposition on Congo red staining;…” No reference
“S-IBM and h-IBM are similar in that muscle biopsies show rimmed vacuoles and an abnormal
accumulation of Alzheimer-characteristic proteins (i.e., β-amyloid protein, epitopes of β-amyloid
precurosr protein…)[7,8]”
“The histological hallmarks of IBM are…and Congo red- or crystal violet-positive amyloid deposits
next to the vacuoles.” No citation
“Aß deposits also occur in inclusion body myositis [Mendell et al., 1991].” <Incorrect reference – paper
did not study Aβ.>
“Intracellular Aß deposits occur outside the CNS in the uniquely human muscle disease, inclusion body
myositis [Mendell et al., 1991; Askanas et al., 1993].”
“and (iii) has characteristic histological features of red-rimmed vacuoles containing 15–18-nm
tubulofilaments, small intracellular amyloid deposits, and primary endomysial inflammation with
CD8+ cells and macrophages invading non-necrotic muscle fibres (Lotz et al., 1989; Dalakas, 1991;
Sekul and Dalakas, 1993; Griggs et al., 1995].”
“The resistance to therapy along with the intramuscular deposition of β-amyloid and amyloid-related
proteins have raised the possibility that IBM may be a neurodegenerative disorder[9]”
“Pathologically, the condition is defined by the presence of rimmed vacuoles, filamentous inclusions,
and intracellular amyloid deposits.[1 2]”
“several proteins are pathologically accumulated in muscle fibers, e.g. β-amyloid, ubiquitin,
apolipoprotein E, prion protein and hyperphosphorylated tau [Askanas and Engel, 1993 and Askanas
and Engel, 1995; Gambetti and Perry, 1995].”
“…atrophic fibers, and endomyofibrillar tubulofilaments with β-amyloid deposition, and the lack of
response to immunosuppressive therapies,[6,8,9,22] distinguish IBM from the other inflammatory
myopathies.”
“One area of research has focused on the presence of β-amyloid and other proteins in inclusion body
myositis. Recognition of β−amyloid in inclusion body myositis has also been a relatively recent
development.[2-6]”
“ultrastructural evidence of rimmed vacuoles, amyloid deposition, and paracrystalline mitochondrial
inclusions were noted.” No reference – case results reporting.
“which is associated with the accumulation of amyloid and a variety of other proteins in the inclusions
in affected muscle fibers, remains unclear.[36,38]”
“Pathological criteria for diagnosis of IBM include ultrastructural evidence for microtubular filaments
in inclusions, immunohistochemistry revealing beta amyloid protein in rimmed vacuoles, light
microscopic evidence of congophilic rimmed vacuoles, intranuclear and intracytoplasmic inclusions,
and both atrophied and hypertrophic fibers.[5]”
“Amyloid deposits, shown by the crystal violet or Congo red method, were present in 75% of the
patients in both groups.”
“Recent interest in s-IBM has been stimulated by the identification within s-IBM muscle fibers of
congophilic amyloid [4] and other striking pathologic features that had not been thought to occur in
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diseased human muscle [2]. Those features include abnormal accumulation of β-amyloid protein (Aβ),
two other epitopes of the β-amyloid precursor protein (βAPP), hyperphosphorylated τ,
α1−antichymotrypsin, apolipoprotein E (ApoE), and ubiquitin. Accumulations of these same proteins
are also characteristic of Alzheimer disease (AD) brain [2].”
“In addition, inclusion body myositis is characterized by muscle fibres containing rimmed vacuoles and
intracellular β-amyloid deposits [27]” <Incorrect citation>
“Histologically, the diagnosis of IBM is based on the characteristic muscle biopsy findings of redrimmed vacuoles, atrophic fibers, endomysial inflammation, amyloid deposits, and 15- to 18nm
tubulofilaments [1-4]”
“Classic light microscopy features are…and rimmed vacuoles that contain amyloid depositis [4].”
“β-Amyloid protein or amyloid precursor protein has been demonstrated in sporadic and hereditary
inclusion body myositis as well as oculopharyngeal muscular dystrophy.[46,47]
“The characteristic histopathologic findings are red-rimmed vacuoles…and amyloid deposits [1-5]”

“Muscle biopsy specimens demonstrated all the characteristic features of sporadic IBM including
primary inflammation, red-rimmed vacuoles, groups of atrophic fibres, eosinophilic inclusions and
amyloid deposits.” No citation
“The aetiology of IBM is unclear. The immunopathological findings suggest an immune-mediated
process but the lack of response to immunotherapies and the amyloid deposits have raised the
possibility of a degenerative disorder.” No citation
“The presence of red-rimmed vacuolated muscle fibers in muscle biopsy preparations stained with
Gomori’s trichrome, along with cytotoxic T cells invading non-necrotic muscle fibers and amyloid
deposition within the vacuolared fibers are the histologic hallmarks of the disease[1-4]”
“Antibodies against Aβ or βAPP epitopes caroxy-terminal to the α-secretase site do not bind to the
abnormal deposits in myofibrillar myopathy but do immunostain the neuritic plaques in AD and the
eosinophilic inclusions in IBM [94-96]. Also, the vacuolated fibers in IBM contain increased mRNA
for the βAPP isoform harboring the KPI domain[97].”
“The inclusions have some of the physical and chemical characteristics of amyloid in that they may
stain with Congo red and display characteristic apple green birefringence under polarized light.[17]”
“These include β-amyloid precursor protein, β-amyloid protein, apolipoprotein E (apoE), ubiquitin,
hyperphosphorylated tau, and prion protein,[2,4,18,24] though it should be noted that not all of these
findings have been confirmed by other investigators[27]”
“It is worth noting that the amyloid deposits of Alzheimer’s disease have been subjected to much more
detailed biochemical analysis than have the inclusions of IBM. Characterization of the latter has been
largely based on immunohistocheniical observations, in some cases contradictory. Sherriff et al. could
not demonstrate β-amyloid protein, tau, apoE, or prion protein immunoreactivity in either frozen or
paraffin sections of muscle from patients with IBM, despite the use of antigen retrieval technique[27]”
“In addition, amyloid deposition is evident with Congo red staining [9].”
“Vacuolated fibers and tubulofilament deposition (as noted by amyloid accumulation) increase with
time in individual patients [14].”
“Because the muscle-fiber phenotype of s-IBM and hereditary inclusion-body myopathy (h-IBM)
strikingly resembles that of AD brain, including abnormal accumulations of apoE [6], β-amyloid
protein [7],…”
“muscle biopsy specimens show inflammatory myopathy with mononuclear cell invasion of
nonnecrotic fibers, vacuolated fibers (rimmed vacuoles), and intracellular amyloid deposits or 15- to 18-
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nm tubulofilaments by EM [4-7]”
“the recent findings of β-amyloid and ubiquitin within the myofibers of many IBM patients along with
the long-standing recognition of IBM’s relative refractoriness to immunosuppressive therapies has
raised the question of a noninflammatory and, possibly, a degenerative etiology for this
disorder.[1,3,5]”
“Recent reports of β-amyloid[4] and ubiquitin deposition, and mitochondria1 abnormalities[6,8] in the
muscle biopsies from IBM patients have challenged the notion that IBM is a primary inflammatory
myopathy and have raised the question of a degenerative etiology.”
“The histological hallmarks of IBM are: (i)…(v) Congo red or crystal violet-positive amyloid deposits
next to the vacuoles in up to 3% of the vacuolated fibres” No reference
“Recently, use of congophilic green birefringent amyloid has been described in sporadic IBM [7,
21],…”
“Reactivity for β-amyloid protein [3, 4], amyloid precursor protein [24, 27], …have been described”
“Similar reactions to ubiquitin [2], amyloid precursor protein, β-A4 amyloid and even cathepsins D and
B were not only observed in muscle specimens of IBM, but also in those of oculopharyngeal muscular
dystrophy [27].”
“A remarkable feature of s- and h-IBM vacuolated muscle fibers is abnormal accumulation in them of a
group of proteins that are abnormally accumulated in the brain of AD patients. Those include: βamyloid protein (Aβ) [5], C- and N-terminal regions of β-amyloid precursor protein (βAPP) [9]
…βAPP mRNA is also increased in s- and h-IBM vacuolated muscle fibers [13]”
“Sporadic inclusion-body myositis (s-IBM) and autosomal-recessive hereditary inclusion-body
myopathy (h-IBM) contain in their vacuolated muscle fibers abnormal accumulations immunoreactive
for Aβ [2].”
Double labeling of s-IBM vacuolated fibers with congo-red and antibodies against phosphorylated tau
commonly revelaed identical co-localization [5]; we therefore conclude that the s-IBM PHFs are
congophilic. In both s- and h-IBM, we consistently find by gold-immuno-electronmicroscopy that Aβimmunoreactivity is not present on or within paired helical filaments (PHFs); but is situated only in 6 to
10 nm diameter filaments and membranous and amorphous material [2,6]. To what extent Aβ may
contribute to congophilia of s-IBM is not known”
“…presence of amyloid fibrils within vacuolated or otherwise abnormal muscle fibers, occurrence of
both atrophic and hypertrophic fibers, and absence of inflammatory reactions have been recently
reported in inclusion-body myositis (IBM) [Askanas et al., 1992a]”
“Intracellular amyloid deposits are present in vacuolated muscle fibers. They contain beta-amyloid
protein and tau protein…The presence of increased amounts of messenger RNA for beta-amyloid
protein and prion protein suggests their accumulation arises from local synthesis.” No citations.
“The defining histological feature, however, is the presence of characteristic rimmed vacuoles
that show immunohistochemical evidence of the βamyloid fragment (Aβ) of the β-amyloid precursor
protein (β-APP) and ubiquitin [3, 4].”
“The demonstration of increased levels of mRNA encoding β-APP (suggesting overproduction of βAPP) and the demonstration of APO E in the inclusions of IBM [6, 7] are consistent with this
possibility.”
“In IBM immune staining shows β-amyloid protein, N- and C-terminal epitopes of amyloid precursor
protein, ubiquitin, and tau proteins within the vacuolated muscle fibers[2,3]”
“Askanas et al[5] have shown that the amyloidogenic protein deposited in IBM is beta-amyloid. In
addition, N- and C-terminal epitopes of amyloid precursor protein, ubiquitin, antichmyotrypsin,
apolipoprotein E, and hyperphosphorylated tau protein accumulate within the vacuolated muscle fibers
of IBM[5-9]”
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“Mendell et al [2] identified intracellular (mostly cytoplasmic but also intranuclear) amyloid deposits in
muscle fibers”
“Mendell et al[23] reported that atrophic fibers with rimmed vacuoles in IBM contained Congo redpositive amyloid...”
“Askanas et al[1-5,7,8] reported abnormal accumulations of ubiquitin, βAP, APP, apolipoprotein E, and
tau protein in vacuolated muscle fibers of IBM…”; abstract summarizes as “The vacuoles in DMRV
contained Congophilic amyloid material and deposits immunoreactive for ß-amyloid protein, both the
NH 2 and COOH termini of ß-amyloid protein precursor, ubiquitin, and tau protein. These results were
similar to those seen in our present cases of IBM as well as in previously reported cases”
“Inclusion-body myositis has, among its other characeristcs, numerous muscle fibers with rimmed
vacuoles containing in or about them fine filaments on electron microscopy. The curious finding that
these lesions were Congo red-positive led to further investigations demonstrating the presence of βamyloid protein and β-amyloid precursor protein [77,78]”
“The vacuolated muscle fibres in both the sporadic and hereditary disorders accumulate Aβ, αlantichymotrypsin and ubiquitin [1]”
“IBM is characterized by the presence of red-rimmed vacuoles, some of which have amyloid
deposits…” No reference
“A degenerative process also has been proposed on the basis of amyloid deposits, absence of
inflammation in some muscle biopsy specimens, and lack of satisfactory response to immunotherapies.”
No reference
“Recent studies [14-17] found high contents of alpha-1 antichemotrypsin, ubiquitin, prion-protein and,
most importantly, beta-amyloid protein and its precursor…”<Citation [16] to Sayers J Rheum 1992 is
incorrect>
“Askanas et al. however, reported that rimmed vacuoles (RVs) in muscle fibers of patients with
inclusion body myositis (IBM) contain abnormally accumulated Aβ and the N- and C-terminal regions
of APP [2,3]… They demonstrated that RVs contain materials reacting with anti-APP N- and Cterminus antibodies in addition to anti-Aβ antibody [2,3].”
“rimmed vacouoles, which show immunohistochemical evidence of ubiquitin or beta amyloid and at the
electron-microscope level the presence of microtubular filaments within cytoplasmic or nuclear
inclusions[2]”
“Askanas et al., however, found that rimmed vacuoles (RVs) accumulated Aβ in muscles affected with
inclusion body myositis (IBM) [2-4].”
“In a series of studies, Valerie Askanas, King Engel, and co-workers[10 -13], have shown that PHF
made largely of phosphorylated τ and containing ubiquitin epitopes as the PHF of AD, amyloid deposits
made of Aβ as the amyloid deposits of AD, βPP, Apo E, and PrP are all present concurrently in muscle
fibers of patients with sporadic and hereditary forms of muscle disease called inclusion body myositis
and myopathy.”
“In a previous study, these authors showed that βPP mRNA is increased in the affected muscle fibers of
these two conditions.[14]” Mistaken citation, probably meant [15]
“Sarkozi et al. ( 1993) have shown that the message for βAPP was increased in human inclusion-body
myositis muscle.”
“An undetermined form of β-APP accumulates in association with filamentous structures in the muscles
of patients with the relatively common age-related myopathy, inclusion body myositis[75]”
“Mendell et al[8] identified Congo red apple green birefringent deposits in vacuolated muscle fibres in
inclusion body myositis characteristic of amyloid. The distribution of the amyloid collections
corresponded to the typical filaments of inclusion body myositis. Furthermore, Askanas et al[9] have
identified the type of amyloid as β-(A4) amyloid protein, which is central to the pathogenesis of
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Alzheimer's disease.”
“Rimmed vacuoles stain for Congo red and contain green-birefringent intracellular amyloid depositis,
suggesting that the IBM type of inclusions share properties with amyloid proteins, which might indicate
an accumulation of an altered protein synthesized within the cell [42].”
“We have recently demonstrated pathologic accumulation of βAP [3, 4] and two other βAPP sequences
[5], along with ubiquitin [2], in vacuolated muscle fibers of inclusion body myositis.”
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