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1. INTRODUCTION  
 
With the quality standards for allografts from the locomotor system and other bones of the 
skeleton currently being revised, the working group “Cells, tissues and organs of human and 
animal origin” has raised the question whether there is any relevance to excluding donors with 
Parkinson’s disease (PD). This exclusion criterion is provided for in the European Directive 
2006/17/EC as well as in the national regulations (Royal Decree (RD) of 28/09/2009, appendix II, 
1.1.4) and has as a corollary that fewer donors are available, with all patients suspected or known 
to have PD excluded from allogeneic locomotor system allograft donation. Yet the demand for 
musculoskeletal allografts remains significant.  

The standing working group therefore decided to set up an ad hoc working group with 
neurologists and physicians involved in banks for human body material (BHBM) in order to draw 
up an advisory report on whether or not there is any relevance to this exclusion policy. The 
advisory report was then submitted to the standing working group “cells, tissues and organs of 
human and animal origin” for endorsement. 

 
 

2. ADVISORY REPORT 
 
Parkinson’s disease (PD), the prevalence of which is 3 per 1,000 population in Belgium (which 
boils down to 1.8% of the over 65-year olds), is characterized by the formation of -synuclein (-
syn) aggregates. 
 
According to the current state of knowledge and research, the pathological protein can be 
transmitted from neuron to neuron in humans, but it has not been possible to show that this can 
also occur from neurons to other cell types and vice-versa. There is also no documented example 
of it being passed on from one human being to another, regardless of the route of transmission. 
There are, however, not enough detailed studies on this subject.  
 
Intraneuronal -syn transmission is a very slow process. This means that it will take many years 
for the disorder to develop, if at all.  
 
These observations also hold for other neurodegenerative disorders (proteinopathies), such as 
e.g. Huntington’s and Alzheimer’s disease.  
 
It is often difficult to make a clear and unequivocal diagnosis of this disorder due to the different 
stages through which it may progress and the risk of making a false diagnosis in case of 
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polyencephalopathy. A positive response to treatment that is specific for PD may provide greater 
certainty over the diagnosis.  
The current treatments only fight the symptoms and have no influence over the accumulation or 
transmission of -syn. It follows that the question of whether or not there has been any treatment 
administered for PD should have no influence over the decision to harvest a graft.   
 
If the main purpose of these allografts is to improve the quality of life of the recipients, but they 
are not urgently needed as a life-saving measure (as is the case with organs), there can be no 
circumstances under which they induce a new disorder in these recipients. The risk/benefit ratio 
should always be kept in mind, taking into account all the sides of the issue, especially those that 
concern e.g. the latency period of the disease and the life-expectancy of the patient.  
Whenever these allografts are important for the vital prognosis of the recipient but cannot be 
processed to make them safe from prions (as is e.g. the case for cardiac and vascular allografts) 
exceptionally releasing them as an emergency measure as provided for by the regulations may 
be considered in consultation with the transplant surgeon.  

  
Given these considerations, the Superior Health Council (SHC) advises that a patient with PD 
should not be excluded as an allograft donor, provided that:  

1) the diagnosis of PD is certain (e.g. this is especially the case if administering treatment 
that is specific for PD turns out to have a positive effect);  
 
2) the graft has been processed for prion-safety (which means that it has undergone 
treatment to inactivate the prions), or, if such safety processing is impossible, it is 
important for the vital prognosis of the recipient (within the framework of exceptional 
release provided for by the regulations).   

 
In view of optimising the availability of bone allografts for patients in need of such transplants, the 
SHC suggests that the European authorities take into account this advisory report if the directive 
concerned should be revised.   
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3. ELABORATION AND ARGUMENTATION 

 
List of abreviations 
-syn    -synuclein 
BHBM   Banks for human body material  
CNS   Central nervous system 
PD   Parkinson’s disease  
RD   Royal Decree  
SHC   Superior Health Council 
 

3.1 Methodology 
 
The advisory report is based on a review of the scientific and grey literature as well as on the 
experts’ opinion.  
 

3.2 Elaboration 
 

3.2.1. Parkinson’s disease 
PD is a progressive chronic neurodegenerative disorder and was first described as a clinical 
entity in 1817. Its symptoms are mainly typical movement alterations, such as reduced 
spontaneous movement (akinesia or hypokinesia), slowness of movement (bradykinesia), and 
increased muscle tone (rigidity). It is also possible for a tremor to appear (resting tremor) and, as 
the disease progresses, altered posture and stability (postural instability), often accompanied by 
increasing gait disturbances. In the early 20th century, it was discovered that PD patients 
exhibited a degeneration of the substantia nigra, which is a neuronal nucleus in the 
mesencephalon, the upper part of the brain stem. This degeneration results in the loss of over 
50% of the neurons in this nucleus. In addition, the remaining neurons very often present 
inclusions known as Lewy bodies. The role of dopamine in the physiopathology of PD was 
identified around the mid-20th century. Dopamine is a neurotransmitter synthesized by the cells of 
the substantia nigra.  Thus, these patients exhibit a loss of dopamine in the striatum, which is the 
endpoint of the nigrostriatal neuron terminals. This led to the immediate setting up of medicine-
based strategies that focused on dopamine-substitution and are still used today. 
 
However, several findings have been made since that have resulted in a change in views on the 
appearance of PD.  
 
The first important finding was the following: the main component of the Lewy bodies is the -syn 
protein (Spillantini et al, 1997), more precisely forms of this protein that have adopted a different 
conformation as a result of beta-sheet formation or post-translational modifications (Li et al., 
2008; Neumann et al., 2002). The precise physiological role of this protein is not known, but it is 
mainly found in the presynaptic terminals in the central nervous system (CNS). It has been 
shown, mainly on the basis of certain genetic anomalies (missense mutations, duplications, 
triplications and genetic variation in the promoter genes) that the aggregation of insoluble -syn 
plays a key role in the pathogenesis of PD (Dunning et al., 2011). These aggregates first 
generate oligomers, then amyloid-like inclusions (such as Lewy bodies) and are significantly more 
difficult to break down through protein digestion (ubiquitin-proteasome) or lysosomal degradation. 
In addition, the accumulation of these insoluble proteins results in the deregulation of intracellular 
processes, such as subsequent protein digestion, with leads to increased protein accumulation. It 
has also been shown that protofibrils from -syn oligomers may take an annular pore-like 
structure that may be responsible for vesicle membrane permeability  (Lashuel et al., 2002). 
Alpha-syn is not the only factor that plays a role in the appearance of PD, which can also be 
induced by mutations in other genes. 
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The second important finding is the insight that has recently been acquired into the progression of 
the disorder. Thus, pathological examination suggests that the progression of alpha-synuclein 
pathology in the CNS is such that the first deposits are said to be located in the lower brain stem, 
more precisely in the dorsal nucleus of the vagus nerve. The pathology is then believed to spread 
gradually to the upper parts of the brain stem before reaching the mesencephalon. By this stage, 
it has progressed to a certain extent, yet it is only now that the patient exhibits typical motor 
symptoms. The pathology reaches the brain next. Another location at which the pathology 
appears at a very early stage is the olfactory bulb (Braak et al., 2003). This rostro-caudal 
progression accounts for the fact that many patients show non-motor symptoms such as a 
reduced sense of smell, dysautonomia, depression, sleeping disorders, pain, etc. prior to 
developing symptoms that lead to a diagnosis. This has led to the notion of a long preclinical 
stage that is devoid of any symptoms, as well as a pre-motor stage during which non-motor 
symptoms may emerge. It is still unclear how long these stages last. Yet it is a fact that α-syn 
deposits are found in the CNS during these prodromic stages. Very recent hypotheses indicate 
that the pathology first appears in the mesenteric plexuses and olfactory system and that it is 
diffused to the CNS from there. This is known as the double hit hypothesis (Hawkes et al., 2009). 
This progression model is widely accepted as a concept, despite the fact that a pathological 
examination has shown that the disease does not progress in the same way in all patients and 
that there is no stringent correlation between the evolution of the pathology and the development 
of clinical symptoms (Jellinger K, 2008). The rostro-caudal model for the evolution of the disease 
therefore remains a concept that does not necessarily reflect individual progression.  
 

3.2.2. PD, a “prion-like” disorder? 
This is linked to a third important finding, which became especially topical when Lewy bodies and 
-syn deposits were found in transplanted embryonic cells (Kordower et al., 2008). Following this 
observation, the question was raised whether the misfolded -syn could have spread from cell to 
cell.  It has been shown since in cell cultures and experimentation on transgenic mice that this 
could indeed occur through exocytosis and endocytosis (Lee et al., 2008; Hansen et al., 2011). 
Thus, it appears that -syn may behave as a prion-like protein.  
 
However, the hypothesis that PD is a disease that may be compared with prion disorders has yet 
to be proven. Indeed, traditional prions are infectious proteins that cause transmissible brain 
disorders (spongiform encephalopathies). These are proteins that are a pathological variant 
(beta-sheet structure) of a normal prion protein. These pathological variants form aggregates, 
and, in doing so, include normal proteins, which are conformed into a pathological variant as a 
result.  These pathological proteins also cause disease through horizontal transmission (oral, 
intravenous, intranasal, intraocular,intraparenchymatous) from one individual to another of the 
same species, but may also cross the species barrier (Weissmann et al., 2011). 
 
To date, -syn transmission from an affected cell to a healthy one has only been shown to occur 
between neurons, even though there are indications that such a transfer is possible between 
neurons and glial cells, as in multiple-system atrophy (Lee et al., 2010). There have been no 
cases identified yet in which -syn was transmitted between humans and non-human primates, 
which would necessarily be the case for a prion disease. However, these observations may 
probably be put into perspective with the very long incubation period. Within a transplant setting, 
the Lewy bodies don’t appear in the grafted neurons until over 10 years after the transplantation. 
In addition, it has never been shown with certainty that an -syn in a beta-sheet conformation 
causes a wild-type -syn to adopt a new beta-sheet conformation, though indications that this is 
indeed the case have been found recently (Hansen et al., 2011). 
 
Moreover, it should be stressed that -syn not only occurs in other cells and tissues, such as the 
skin and platelets, but also in biological environments such as plasma, cerebrospinal fluid, saliva 
and in the culture media of cultured cells. We can therefore assume that -syn secretion is a 
normal physiological process. After all, -syn is found in these cells and tissues in healthy 
subjects too and there is no correlation between the -syn levels and the gravity of the disease in 
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patients with PD (Michel et al., 2005; El-Agnaf et al., 2003). To be perfectly clear, there has never 
been any evidence of transmission from other tissues or fluids to the nervous system.  
 
The provisional conclusion is therefore that there is no certainty over whether or not it is possible 
for PD to be transmitted to a recipient via a non-neuronal tissue transplant. Yet it can be assumed 
that, if this should be the case after all, there would be a particularly long latency period before 
the disease eventually develops, causing PD symptoms to appear. It can also be assumed that 
many variables could play a part in this context, such as recipient age, genetic status, etc.  
 
It follows that whilst Parkinson’s disease does constitute a theoretical risk, it should not be an 
exclusion criterion. Indeed, this disease progresses slowly and the mechanism through which it is 
transmitted has yet to be proven.  
 

3.2.3. Musculoskeletal allograft  transplantation 
Musculoskeletal allografts (bone, tendons, ligaments, cartilages) are harvested from live or 
deceased donors. Large bone grafts, tendons, ligaments and cartilages are always taken from 
deceased donors. Large bone grafts play a part in bone tumor surgery, whilst tendons are used in 
certain cases of tendon rupture. The musculoskeletal tissues from live donors concern femoral 
heads that are removed when the hip joint needs to be replaced by a prosthesis and are in some 
cases still usable as allografts. Spongy bone tissue from femoral heads and bone powder are the 
most commonly used bone allografts to remedy bone deficiencies. They have often also 
undergone safety processing to prevent any residual bacteria, viruses, parasites and prions from 
being transmitted.  In contrast to other organs, musculoskeletal allografts are not life-saving. 
Safety processing that is also effective for prion reduction is not appropriate for large bone grafts 
and tendons. As a rule, these allografts are used on fairly young patients. Given these two 
observations as well as the fact that several musculoskeletal allografts are harvested from the 
same deceased donor, it is necessary to proceed with due caution.  
 
Conversely, if we take into account the fact that (1) certain bone allografts have undergone 
effective safety processing for prion reduction and (2) this consideration prevails over the 
undocumented risk of a slowly progressing neurodegenerative disorder which, in addition, will 
only emerge after an extensive latency period depending on a number of variables and the 
symptoms of which may be treated, there are but few arguments to date in support of excluding 
donors with PD for the sole preparation of bone allografts that have been processed for prion 
safety.  Needless to say that this would only hold if the diagnosis for PD is well documented and 
that all other disorders and comorbidities that could constitute a counterargument have been 
ruled out, as mentioned in the preliminary advisory report of the French Agence de Biomédecine. 
Whether or not the patient has undergone treatment does not make any difference as to whether 
or not the donation is advisable, but this may corroborate the view that this is indeed a case of 
idiopathic PD and not some other disorder.  
 

3.2.4. Other neurodegenerative pathologies 
It is important to stress that this advisory report on PD may also have serious implications for 
other disorders. The accumulation of proteins in a beta-sheet structure or following post-
translational modifications is a mechanism that is currently believed to occur in almost all 
neurodegenerative disorders, such as Alzheimer's disease, Huntington's disease, amyotrophic 
lateral sclerosis and a whole series of cerebellar ataxias. For some of these disorders, 
pathological protein spreading effects have already been demonstrated.  
 
Beta-amyloid aggregates (extracellular plaques) and hyperphosphorylated tau protein 
(intracellular neurofibrillar tangles) are found in the brains of Alzheimer patients. The progression 
of the disease and its gravity correlate most strongly with the tau inclusions. It has been shown 
that tau is secreted in the extracellular space and that the released tau proteins undergo 
endocytosis with secondary tau aggregation, both in cell cultures and experimental animal 
models (Frost et al., 2009; Blennow et al., 2010; de Calignon et al., 2012). This means that the 
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tau protein can also behave as a prion-like protein. Yet there is no clear evidence that it can be 
transmitted from one individual to another. As regards the beta-amyloid protein, the situation is 
less clear, though there is reason to believe that here too, intercellular transfer occurs (Dunning et 
al., 2011). Yet what matters is that the murine models have shown that intraperitoneal inoculation 
with β-amyloid-rich brain extract may induce cerebral amyloid angiopathy and amyloid deposition 
in the brain (Eisele et al., 2010). 
It should also be noted that many other neurodegenerative disorders, such as progressive 
supranuclear palsy, corticobasal degeneration, frontotemporal degeneration, etc involve tau 
protein aggregates in the CNS. 
 
A similar neuron-to-neuron transfer mechanism has also been identified for the superoxide 
dismutase-1 protein, which aggregates in case of amyotrophic lateral sclerosis (Munch et al., 
2011). As regards huntingtin aggregates, which are typical of Huntington’s disease, there is not 
enough evidence yet in support of such a transfer. 
 
For all these disorders, as well as for all the remaining neuronal inclusions found in 
neurogenerative diseases (except prion-diseases), it is theoretically possible to formulate the 
same conclusions as for the α-syn in the event of PD on whether or not it is advisable to use 
tissues of the locomotor system for transplantation purposes.  
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5. COMPOSITION OF THE WORKING GROUP 
 
All experts joined the working group in a private capacity.  The names of the members and 
experts of the Superior Health Council are indicated with an asterisk*.  
 
The following experts took part in drawing up the advisory report: 
 
BEELE Hilde* Medicine, dermatology  UZ Gent 
BOUTSEN-ECTORS Nadine* Medicine, anatomopathology  KUL 
CORNU Olivier* Medicine, orthopaedic surgery UCL 
HEINEN Ernst* Human histology ULg 
MALOTEAUX Jean-Marie Neurology UCL 
MUYLLE Ludo* Medicine, clinical biology FAMHP, UZA, UA
SANTENS Patrick Neurology UZ Gent 
 
The working group was chaired by Ernst HEINEN, the scientific secretary was Muriel 
BALTES.  
 
The following experts took part in endorsing the advisory report:  
   
BAUDOUX Etienne Medicine, cell therapy ULg 
DELFORGE Alain* 
DELLOYE Christian* 

Medicine, cell therapy 
Medicine, orthopaedic surgery 

ULB 
UCL 

DENEYS Véronique* Transfusion  Service du Sang, Croix-
Rouge de Belgique, UCL 

GUNS Johan* Medical-social sciences UZ Brussel 
PIRNAY Jean-Paul* Medical sciences LabMCT HCB-KA 
VAN DEN ABBEEL Etienne Reproductive medicine, embryology UZ Gent 
VAN GEYT Caroline* medical-social sciences UZ Gent 
VAN RIET Ivan* Medicine, cell therapy UZ Brussel 
VANDERKELEN Alain* Medicine, general surgery HMRA 
VANSTEENBRUGGE Anne* Reproductive medicine, embryology CHR Namur 
VERBEKEN Gilbert* biology, QA/QC/RA LabMCT MHKA 
 
The Administration was represented by: 
BONTEZ Walter Coordination Blood, Cells, Tissues and 

Organs 
FAMHP 

VANTHUYNE Karen Coordination Blood, Cells, Tissues and 
Organs 

FAMHP 

 
The working group was chaired by Hilde BEELE, the scientific secretary was Muriel 
BALTES. 
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About the Superior Health Council (SHC) 
 
The Superior Health Council is a federal body that is part of the Federal Public Service Health, 
Food Chain Safety and Environment. It was founded in 1849 and provides scientific advisory 
reports on public health issues to the Ministers of Public Health and the Environment, their 
administration, and a few agencies. These advisory reports are drawn up on request or on the 
SHC's own initiative.  The SHC takes no decisions on the policies to follow, nor does it implement 
them. It does, however, aim at giving guidance to political decision-makers on public health 
matters. It does this on the basis of the most recent scientific knowledge 
 
Apart from its 25-member internal secretariat, the Council draws upon a vast network of over 500 
experts (university professors, members of scientific institutions), 200 of whom are appointed 
experts of the Council.    These experts meet in multidisciplinary working groups in order to write 
the advisory reports. 
 
As an official body, the Superior Health Council takes the view that it is of key importance to 
guarantee that the scientific advisory reports it issues are neutral and impartial. In order to do so, 
it has provided itself with a structure, rules and procedures with which these requirements can be 
met efficiently at each stage of the coming into being of the advisory reports. The key stages in 
the latter process are: 1) the preliminary analysis of the request, 2) the appointing of the experts 
within the working groups, 3) the implementation of the procedures for managing potential 
conflicts of interest (based on the declaration of interest, the analysis of possible conflicts of 
interest, and a referring committee) and 4) the final endorsement of the advisory reports by the 
Board (ultimate decision-making body).  This coherent set of procedures aims at allowing the 
SHC to issue advisory reports based on the highest level of scientific expertise available whilst 
maintaining all possible impartiality. 
 
The advisory reports drawn up by the working groups are submitted to the Board.   Once they 
have been endorsed, they are sent to those who requested them as well as to the Minister of 
Public Health and are subsequently published on the SHC website (www.css-hgr.be), except as 
regards confidential advisory reports.  Some of them are also communicated to the press and to 
target groups among healthcare professionals. 
 
The SHC is also an active partner in developing the EuSANH network (European Science 
Advisory Network for Health), which aims at drawing up advisory reports at the European level. 
 
In order to receive notification about the activities and publications of the SHC, you can send an 
e-mail to info.hgr-css@health.belgium.be . 
 


