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Specialist Medical Review Council
REASONS
Section 196W
Veterans’ Entitlements Act 1986

Re: Statements of Principles Nos. 67 & 68 of 2013 
in respect of motor neurone disease
Request for Review Declaration No. 31


[bookmark: _GoBack]In relation to the Repatriation Medical Authority (RMA) Statements of Principles Nos. 67 and 68 concerning motor neurone disease made under subsections 196B of the Veterans' Entitlements Act 1986 (the VEA), the Council under subsection 196W(5) of the VEA:
DECLARES that there is insufficient sound medical-scientific evidence on which the RMA could have relied to include in the Statements of Principles the following factors:
having a moderate to severe traumatic brain injury more than one year before the clinical onset of motor neurone disease; and
having received at least 250 blows to the head while participating in a high impact contact activity, where these blows occurred more than one year before the clinical onset of motor neurone disease.
And accordingly:
DECLARES that Statement of Principles No. 68 of 2013 should not be amended to include those factors; AND
DIRECTS the RMA to amend Statement of Principles No. 67 of 2013 by removing factors 6. (b) and (c).
DECLARES that there is no sound medical-scientific evidence on which the RMA could have relied to amend the Statements of Principles to include the following factor(s):
smoking at least ten pack-years of cigarettes, or the equivalent thereof in other tobacco products coupled with having received at least 250 blows to the head while participating in a high contact activity, where the smoking and blows to the head occurred more than one year before the clinical onset of motor neurone disease.
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REASONS FOR DECISIONS
[bookmark: _Toc412714404][bookmark: _Toc415481396][bookmark: _Toc517274995]INTRODUCTION
1. [bookmark: _Ref378759465]The Specialist Medical Review Council (the Council) is an independent statutory body established by the VEA. In general terms, upon receipt of a valid application the Council is to review as relevant:
the contents of Statement/s of Principles in respect of a particular kind of injury, disease or death; or
a decision of the RMA not to determine, not to amend, Statement/s of Principles in respect of a particular kind of injury, disease or death.
In conducting a review, the Council must review all of the information (and only that information) that was available to the RMA when it made the decision under review. This is information which was actually used by the RMA as opposed to information which was generally available but not accessed by the RMA.  A list of the information that was available to the RMA is listed in B1 of Appendix B. 
[bookmark: _Ref378759625]Fundamental to Statements of Principles (SoPs), and so to a Council review, is the concept of sound medical-scientific evidence (SMSE), as that term is defined in section 5AB(2) of the VEA[footnoteRef:1].  [1:  	The sound medical-scientific evidence is a subset of the available information. It comprises those articles which the Council considers:
a) are relevant to the matters within the proposed scope of review, and
b) satisfy the definition in the VEA of 'sound medical-scientific evidence'.
Sound medical-scientific evidence is defined in section 5AB(2) of the VEA as follows: 
“Information about a particular kind of injury, disease or death is taken to be sound medical-scientific evidence if:
a) the information:
(i) is consistent with material relating to medical-science that has been published in a medical or scientific publication and has been, in the opinion of the Repatriation Medical Authority, subjected to a peer review process; or
(ii) in accordance with generally accepted medical practice, would serve as the basis for the diagnosis and management of a medical condition; and
b) in the case of information about how that kind of injury, disease or death may be caused – meets the applicable criteria for assessing causation currently applied in the field of epidemiology.

The latter requirement is held to mean ‘appropriate to be taken into account by epidemiologists’.] 

The SMSE relevant to this application (the relevant SMSE) is listed in the reference list at the end of this document. 
The information to which the Applicant referred, being information which the RMA advised was new information, that is, information which was not available to the RMA at the relevant times, and so was not considered by the Council in reaching its review decision is listed in B2 of Appendix B.
Appendix A sets out further details regarding the composition of the Council for this review and the legislation relating to the making of SoPs.
[bookmark: _Toc412714405][bookmark: _Toc415481397][bookmark: _Toc517274996]SCOPE OF THIS REVIEW 
[bookmark: _Ref378761585]The SMRC received an application seeking review of the decision made by the RMA in June 2017, following an investigation, not to amend to SoPs Instrument No. 68 of 2013 as already determined in respect of motor neurone disease.
The Applicant contended that there was SMSE on which the RMA could have relied to amend SoPs No. 68 in respect to motor neuron disease, and to include factors for:
having a moderate to severe traumatic brain injury more than one year before the clinical onset of motor neurone disease; 
having received at least 250 blows to the head while participating in a high impact contact activity, where these blows occurred more than one year before the clinical onset of motor neurone disease; and/or
smoking at least ten pack-years of cigarettes, or the equivalent thereof in other tobacco products coupled with having received at least 250 blows to the head while participating in a high contact activity, where the smoking and blows to the head occurred more than one year before the clinical onset of motor neurone disease.
The Council, when reviewing the SMSE, must determine whether or not there is SMSE on which the Authority could have relied to determine a SoPs under subsection 196B(2), or a SoPs under subsection 196B(3), in respect of that kind of injury, disease or death.
The Council, when reviewing the SMSE, must determine whether or not there is SMSE which indicates a reasonable hypothesis connecting the particular injury, disease or death to the relevant service.
In a reasonable hypothesis, the evidence 'points to' as opposed to merely 'leaves open' a link between injury, disease or death and the relevant service. In a reasonable hypothesis, the link is not ‘obviously fanciful, impossible, incredible or not tenable or too remote or too tenuous.’[footnoteRef:2]  [2:  	See the full Federal Court decision in Repatriation Commission v Bey (1997) 79 FCR 364 which cited with approval these comments from Veterans’ Review Board in Stacey (unreported 26 June 1985), all of which were in turn cited with approval in the Moore J decision at [33].] 

[bookmark: _Ref517090230]If Council is of the opinion that a reasonable hypothesis has been raised, the Council proceeds also to determine whether a connection exists to relevant service on the balance of probabilities,[footnoteRef:3] i.e. whether the connection is more probable than not.  [3:  	Relevant service in balance of probabilities statements of principles refers to non-operational service having regard to the various definitions applying to types of ‘service’ as defined in the VEA and the MRCA.] 

[bookmark: _Ref517090237]In these Reasons the association for both the reasonable hypothesis test and the balance of probabilities test are respectively referred to as the ‘relevant association’.
The Council exercises its scientific judgement in weighing the evidence about the relevant association. 
[bookmark: _Toc415481398]Council's Decision on the Scope of Review
[bookmark: _Toc415481399]The Council wrote to both the Applicant and the Commissions advising its decision on the proposed scope of the review and inviting comment. No comments were received on the proposed scope of the review and therefore the Council decided that, consistent with its role, it will have particular regard to whether there was SMSE on which the RMA could have relied to amend SoPs No. 68 of 2013 in the following ways:
the possible inclusion of a factor or factors as contended, for:
having a moderate to severe traumatic brain injury more than one year before the clinical onset of motor neurone disease; 
having received at least 250 blows to the head while participating in a high impact contact activity, where these blows occurred more than one year before the clinical onset of motor neurone disease; and/or
smoking at least ten pack-years of cigarettes, or the equivalent thereof in other tobacco products coupled with having received at least 250 blows to the head while participating in a high contact activity, where the smoking and blows to the head occurred more than one year before the clinical onset of motor neurone disease.
Pursuant to s.196W(3A), in reviewing SoP No.68 (the balance of probabilities SoP), the Council ‘must’ also review SoP No.69 (the reasonable hypothesis SoP) to the extent of the scope of review that has been identified by the Council and notified to the Applicant and Commissions. 
Submissions
The Council took into account all submissions made to it.
Applicant
The Applicant provided a written submission to the SMRC on 9 January 2018. 
The Applicant elected not to make an oral submission complementing his written submission.
In summary, in respect to the medical science, the Applicant submitted that there is sufficient SMSE supporting the contention on the balance of probabilities that head injury is a factor in the onset of motor neuron disease. The Applicant also contended that the literature supports the contention that smoking, coupled with brain injury or blows to the head, is a factor in the onset of motor neuron disease.
[bookmark: _Ref378318785]Commissions
The Repatriation Commission and the Military Rehabilitation and Compensation Commission (the Commissions) made a written submission to the Council received on 15 December 2017.
In the submission by the Commissions contented that the evidence concerning one or several head injuries and risk of motor neuron disease is inconsistent and inconclusive and that more recent and better quality evidence has strengthened the case against a causal association. The Commissions concluded that the evidence that was available to the RMA does not warrant any amendment to instrument No. 68 of 2013 to include any new factor or factors relating to head injury or blows to the head. 
[bookmark: _Toc415481400][bookmark: _Toc517274997]COUNCIL'S DECISIONS ON THE RELEVANT SOUND MEDICAL-SCIENTIFIC EVIDENCE
The Council considered that the SMSE to be assessed in the review should comprise information:
that was available to the RMA at the relevant times; 
which was sent by the RMA to the Council under section 196K of the VEA; 
which was considered by the Council to be SMSE as defined in section 5AB(2) of the VEA being information which:
epidemiologists would consider appropriate to take into account; and
in the Council's view 'touches on' (is relevant to) matters within the scope of review. 
The Council's final decision on the SMSE for the review was that it should comprise the information listed reference list at the end of this document.
Information which the RMA advised was not available to it at the relevant times was not taken into account by the Council for the purposes of the review, as it could only be considered as 'new information’.
[bookmark: _Toc412714406][bookmark: _Toc415481401]COUNCIL’S EVALUATION OF THE SOUND MEDICAL-SCIENTIFIC EVIDENCE
When evaluating the SMSE, the Council focussed on information relevant to the scope of the review and the reference list at the end of this document.
In forming its decisions on the SMSE, the Council brings to bear its scientific expertise and judgement. The Bradford Hill criteria and other tools or criteria appropriate to be taken into account by epidemiologists were applied to the articles as it considered appropriate.
The Council also considered any methodological limitations or flaws (including such things as statistical power, control of confounders, bias, exposure assessment methods etc.) in the various articles.
For ease of reference, the Bradford Hill criteria (noting that these are not exhaustive) are: 
strength of association
consistency across investigation
specificity of the association
temporal relationship of the association
biological gradient
biological plausibility
coherence
experiment
analogy
The Council noted that these criteria are not necessary conditions of a cause and effect relationship. They act to provide some circumstantial evidence of such a relationship. 
The Council considered that while animal studies may sometimes support the biological plausibility of an association, the results from animal studies may not be generalisable to humans. At best such studies are used as initial research to generate hypotheses, which may indicate a need for further studies on human subjects or to demonstrate possible biological mechanisms. For this reason, the Council focussed on studies that involved human subjects rather than animals for this review.
While the Council considered, it did not focus its evaluation on those articles that:
were reviews of available information that the Council has evaluated in these reasons for decisions;
[bookmark: _Toc399854318][bookmark: _Toc412714407][bookmark: _Toc415481402][bookmark: _Ref379802404]did not provide data that the Council could draw conclusions about motor neuron disease.
COUNCIL’S CONCLUSIONS ON THE RELEVANT SOUND MEDICAL-SCIENTIFIC EVIDENCE
[bookmark: _Toc373244658]In reaching a decision about the existence or otherwise of a reasonable hypothesis the Council must consider and evaluate all of the SMSE. In the situation where there is a single piece of evidence, such as a single study or paper, in support of a reasonable hypothesis, on its own that may be enough to support the hypothesis. However, this information should be considered with other SMSE in identifying whether the SMSE indicates the relation to the medical condition. It is therefore important that the Council considers all information in context. 
From the information that was available to the RMA at the relevant time, the Council considered all studies important to the scope of this review. In considering the matters within the scope of the review, the Council closely analysed these studies, both individually and collectively, taking into consideration both quantitative and qualitative evidence in its evaluations. 
[bookmark: _Toc517274998]MOTOR NEURON DISEASE
In the SoPs Nos. 67 and 68 of 2013, the RMA defined "motor neuron disease” as a progressive neurodegenerative disease with clinical signs of lower and upper motor neurone damage in the absence of other disease processes that explain the clinical signs.
The Council notes that motor neuron disease includes a number of subgroups such as amyotrophic lateral sclerosis, progressive muscular atrophy, progressive bulbar palsy and primary lateral sclerosis. 
The Council also observed that diagnosis of motor neuron disease is often difficult with no gold-standard diagnostic test or criteria and significant differential. In the available papers, the definition of disease was not always consistent between studies and may have been influenced by the health of the participants or accuracy of the death certificate used to determined cases. In addition, studies from many decades ago are more likely to have inaccurate diagnoses of motor neurone disease due to the lack of diagnostic tools such as CT and MRI. Medical records were not always available to investigators to validate the diagnosis or presence and temporal relationship of   potentially causative factors.  Patient health and early death may have biased both case ascertainment and identification of causative factors.
[bookmark: _Toc517274999][bookmark: _Toc415481411]COUNCIL’S CONCLUSIONS ON WHETHER THERE SHOULD BE NEW FACTOR(S) 
[bookmark: _Toc517275000] Moderate to Severe Traumatic Brain Injury 
The Council reviewed a number of papers1-26 that included studies of sports trauma,2, 5, 15, 18 military personnel,1, 8, 12, 14, 19, 20, 22 and traumatic injury.3-5, 7, 9-11, 13, 16, 17, 21, 23-26 
Sports Trauma
[bookmark: _Ref515356237]The Council considered studies based on sports trauma2, 5, 15, 18 were not convincing and were generally of poor quality.  Limitations included small sample sizes and potential bias due to self-report, poorly defined exposure criteria, and poor ascertainment of disease.  None of the studies of sportspeople was specifically able to determine the number or severity of head injuries received.  All except one18 used the general population as control groups, which may not be an appropriate comparison group for a highly active and physical fit group of sports players and there were potential confounders such as suggested drug and supplement use.
Military Personnel
Some of the available studies based on military personnel did not have any information on head injuries or repeated blows to the head8, 12, 20, 22 so were not considered informative for the question under consideration.  Two other studies examined head injuries but this was self-reported.1, 19  One further study14 was able to look at hospital admissions for head injury during service but had only eight cases with head injuries and may not have had accurate diagnoses of motor neurone disease. 
Other Trauma
The Council considered several other studies which aimed to examine the association between head injury and motor neurone disease.3-5, 7, 9-11, 13, 16, 17, 21, 23 
The Council noted that these papers1-23 were hampered by one or more of the following:
Cases were derived from a single or limited number of centres, i.e. they not population based.
Small sample size, particularly the number of exposed cases.
Poorly defined diagnostic criteria for disease and exposure, or a reliance on death certificates or self-reporting to identify cases and exposures.
Poor ascertainment of disease with possible misdiagnosis and/or confusion with chronic traumatic encephalitis. 
Timing of head injury in relation to diagnosis, with reports of head injury just prior to diagnosis of motor neurone disease when motor neurone disease may have also been present and contributory (reverse causality) i.e. a fall associated with motor neuron disease that causes a head injury prior to diagnosis. 
Issues with selection of controls, for example the use of friends or spouses as cases controls, or other convenience controls including patients with other diseases, such as multiple sclerosis.
Low response rates. 
Selection bias where individuals may be excluded from participating due to being unwell and unable to respond or censored by early death, resulting in the inclusion of participants with less severe forms of the disease. 
Recall bias due to self-reporting of disease and exposures and the reliance on questionnaires completed by family members.
The Council considered that three papers, by Turner et al,26 Peters et al24 and Seals et al,25 provided the best quality evidence. 
Turner et al26 conducted a large cohort study using the Oxford Record Linkage Study data and identified over 100 000 people who had an admission for one or more days for a head injury. Follow-up for amyotrophic lateral sclerosis found a total of 55 cases and an overall adjusted rate ratio (ARR) of 1.5 (95% confidence interval (CI) 1.1-2.1). When examining different time intervals, the only significant finding was for head injury within one year of diagnosis of amyotrophic lateral sclerosis (ARR 4.6, 95% CI 2.1-9.9). The Council considered that this finding was convincing evidence for reverse causality in the year prior to diagnosis of amyotrophic lateral sclerosis.  
Peters et al24 conducted a case-control study nested within a Swedish cohort of 5 764 522. They identified 4004 cases of amyotrophic lateral sclerosis and randomly selected 20 020 controls matched for age and gender. The study found a statistically significant association, but only if the head injury (determined by hospitalisation for head injury) was within one year of amyotrophic lateral sclerosis diagnosis (odds ratio (OR) 3.9, 95% CI 2.6-6.1). Beyond one year there was no association between head injury and amyotrophic lateral sclerosis. The Council considered that this finding was convincing evidence for reverse causality in the year prior to diagnosis of amyotrophic lateral sclerosis.  
Seals et al25 conducted a case-control study nested within the Danish Patient Register and identified 3650 cases of amyotrophic lateral sclerosis, each matched with 100 controls by age and gender. They looked for any trauma (head trauma alone, other trauma, or combination of head and other trauma) in the inpatient records since 1977 and prior to 1995. After 1995 both inpatient and outpatient records were used. Head injury alone at any time was associated with amyotrophic lateral sclerosis (OR 1.51, 95% CI 1.11-2.06), however, when excluding head injury within five years before the diagnosis date the association was reduced to OR 0.85 (95% CI 0.56-1.30). When head injury was combined with ‘other injury’ at any time the association was significant (OR 1.55, 95% CI 1.26-1.91) and remained statistically significant when excluding injury within five years of diagnosis (OR 1.40, 95% CI 1.09-1.80). Figure 225(p299) strongly supports the findings of Turner et al26 and Peters et al24 that the association between head injury and amyotrophic lateral sclerosis is raised only in the year prior to, and the year after, diagnosis of amyotrophic lateral sclerosis (although the authors do not draw that conclusion). 
In the three papers the Council has identified as being of the highest available quality reverse causality is demonstrated, and explains any association determined in those papers. Reverse causality is likely to explain association between head injury and amyotrophic lateral sclerosis reported in other studies where there is insufficient detail to identify it.
The Council identified a systematic review and meta-analysis by Wang et al.27 The 2016 meta-analysis by Wang and colleagues27 reported an association between previous head trauma and amyotrophic lateral sclerosis with an odds ratio = 1.27 (95% CI 1.02-1.57). However, the review did not undertake any quality assessment of the included studies or otherwise exclude low quality studies. Many of the included studies had used inconsistent or broad definitions of head injury or self-report of head injury, were not population-based, had inappropriate comparison groups, or had unclear definitions of amyotrophic lateral sclerosis. Of the three high quality studies that the Council identified (Turner et al,26 Peters et al24 and Seals et al25), Turner et al26 and Seals et al,25 were cited in the meta-analysis but their results were incorrectly reported. 
The Council identified three reviews28-30 and an editorial31 that examined the association between traumatic brain injury and the development of motor neurone disease and noted the reviews28-30 provided conflicting results and the editorial was an opinion piece. 
Summary and Conclusions
The Council considered that the most informative studies that provided the highest-quality data between moderate to severe traumatic brain injury and the development of motor neuron disease were by Turner et al,26 Peters et al24 and Seals et al.25  These studies revealed that a moderate to severe traumatic brain injury is not associated with development of motor neuron disease and that reverse causality best explains the reported association between head injury and amyotrophic lateral sclerosis.  
The Council noted that the RMA considered that there was sufficient SMSE which pointed to an association. However, the Council considered that due to methodological limitations including, lack of statistical significance, small sample sizes and potential bias due to self-report, as well as poorly defined exposure criteria, poor ascertainment of disease, and the variation seen in the results of different studies, the SMSE evidence did not point to an association between moderate to severe traumatic brain injury and motor neuron disease. The Council considered that the evidence therefore also fell short of supporting an association on the balance of probabilities.
[bookmark: _Toc517275001]Blows to the Head While Participating in a High Impact Contact Activity
The Council considered whether there was evidence for blows to the head while participating in a high impact contact activity causing or worsening motor neuron disease using the available papers.
The Council reviewed a number of papers based on sports trauma2, 5, 15, 18 and found they were not convincing and were generally of poor quality (see Council’s comments on these papers at [39]). 
The Council noted that the RMA considered that there was sufficient SMSE which pointed to an association. However, the Council considered that due to methodological limitations including, lack of statistical significance, small sample sizes and potential bias due to self-report, as well as poorly defined exposure criteria, poor ascertainment of disease, and the variation seen in the results of different studies, the SMSE evidence did not point to an association between moderate to severe traumatic brain injury and motor neuron disease. The Council considered that the evidence therefore also fell short of supporting an association on the balance of probabilities
[bookmark: _Toc517275002]Smoking Coupled With Blows to the Head While Participating in a High Impact Contact Activity
1. [bookmark: _Ref408662787]The Council considered whether there was evidence for smoking coupled with blows to the head while participating in a high impact contact activity causing or worsening motor neuron disease using the available papers.
The Council found no SMSE to support an association or biological proven mechanism for smoking coupled with blows to the head while participating in a high impact contact activity, causing or worsening motor neuron disease. 
[bookmark: _Toc517275003]COUNCIL’S ANALYSIS OF THE NEW INFORMATION 
[bookmark: _Ref362873750]As mentioned above, in conducting a review, the Council is unable to (and so did not) consider information which was not available to (not before) the RMA at the relevant times. However, having formed the view that there was nothing in the pool of information which pointed to the relevant association, and being mindful of the Applicant's comments, the Council considered whether in its view there was a basis for recommending to the RMA that it (the RMA) undertake a new investigation. 
The Council has neither the capacity nor the jurisdiction to perform an investigative function, including undertaking a comprehensive literature search. However, by reason of the Councillors' specialist expertise in this kind of injury, disease or death, the Council was aware of some new information (listed at B2 of Appendix B) which it considered on a preliminary basis.
The Council considered the new information to determine whether, in the Council's view, it warranted the Council making any directions or recommendations to the RMA.
[bookmark: _Toc287254059]In the Council's view any such direction or recommendation should only be made by the Council if it formed the view that the new information comprised sound medical-scientific evidence as defined in section 5AB(2) of the VEA being information which:
was information epidemiologists would consider appropriate to take into account; and
in the Council's view, 'touched on' (was relevant to) the contended factor; and could potentially satisfy the reasonable hypothesis and/or balance of probabilities tests (as appropriate; see paragraphs [12] and [13] above for the relevant associations). 
The Council noted that the new information provided by the Applicant was evidence that related to the association between occupational exposure of para-troopers and head injuries, and did not relate to the association between traumatic brain injury and motor neuron disease. 
[bookmark: _Toc415481412][bookmark: _Toc517275004]DECISION	
The Council made the declarations summarised in paragraph 1 above.
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