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registry and the State Neuropathology service. Her current research interests involve
neurodegenerative diseases, cardiac transplantation and muscle pathology. She has
written close to 100 peer-reviewed papers the bulk of which are brain pathology
related. In these capacities she has a wide experience on brain pathology and disease
pathogenesis.

Secondary Review of RMIT Cluster Investigation Page 3



ABSTRACT

We have been tasked with providing a second-level review of the primary
investigation into the suspected brain cancer cluster at RMIT and possible
occupational causation thereof. We view our role in this regard as essentially
providing a level of peer review to complement the primary investigation.

Most importantly, we agree with the main findings of the medical and environmental
investigations, that is:

1. We see no evidence of a brain cancer cluster based on the cases identified in
the investigation to date (defined as a statistical excess of brain cancers in the
employees working on levels 16 & 17 of Building 108). The cases that
initially led to this investigation, however unfortunate, do not constitute a
brain cancer cluster, nor is there an excess of malignancies overall. A more
definitive assessment could be made by systematically identifying and
determining cancer outcomes for all past as well as current employees who
worked on levels 16/17;

2. Independent of the presence or absence of a brain cancer cluster, we see no
evidence of exposures at or above levels of concern for known or suspected
occupational or environmental risk factors for brain cancer.

Detailed reviews of the medical and environmental investigations are provided in turn
below, followed by discussion of possibilities for further investigation where
indicated.

MEDICAL INVESTIGATION

Brain Cancers and Other Malignancies
We agree with the main findings of the medical investigation conducted by Southern
Medical Services (Southern Medical Services Pty Ltd 2006):

e There is no evidence of a cluster of brain cancers on levels 16 and 17 based on
the cases identified. The cases that initially led to this investigation, however
unfortunate, do not constitute a brain cancer cluster, nor is there an excess of
malignancies overall.

It is likely that the methods used to identify tumour or cancer cases were fairly
comprehensive, but because this was done informally the percentage of past
employees contacted, and the percentage of those contacted who then reported in to
the SMS investigation team is not clear. This could affect both the numerator (the
number of cases identified, or ‘Observed’) and the denominator (the number of cases
‘Expected’ given a defined population at risk) in the assessment of
Observed/Expected cases that constitutes the heart of the cluster analysis. This
limitation was acknowledged by the SMS team. What is clear, nevertheless, is that
the cases initially identified as a suspected cluster do not constitute a cluster. It would
therefore be reasonable to conclude the investigation at this point.

Should RMIT—in consultation with its employees and their representatives—decide

to pursue the matter further, a more definitive cluster investigation could be conducted
as follows:
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e Identifying from personnel records all individuals who worked for RMIT on
Levels 16/17 or in Building 108 for more than a specified length of time (e.g.,
more than 6 months) since occupancy of the building in 1996. This would
provide a more robust denominator than the list of those currently employed as
of June 2006 (114 individuals);

e Determining cancer outcomes among those individuals systematically and
comprehensively by submitting those names to the Victorian Cancer Registry
and the Australian Institute of Health and Welfare (AIHW) (to look at all
cancers reported in other states and territories of Australia among former
employees who have moved interstate). This is both the best and the most
efficient way to do this (e.g., rather than telephone or mail surveys);

¢ To conduct further investigation of this sort, ethics applications would need to
be made to State and Territory Cancer registries and the AIHW. The ethics
committees prefer consent forms from all employees but they recognise that
this process may not be practicable for past employees. If consent is not
obtained, the AIHW will usually agree to provide de-identified data, i.e. the
number of cases of each type of cancer. Identified data can be provided where
it is felt that the consent process poses too many difficulties and the ethics
committees are persuaded that such matching is in the public interest.
Obtaining only the numbers of male and female cases by age group may be
adequate.

¢ Should further investigation be conducted, it may be advantageous to include
individuals who have worked on any level of Building 108 since 1996 (e.g., to
cover the possibility that individuals may have moved between floors). This
would also increase statistical power and address potential concerns from
other Building 108 employees (working on levels other than 16 & 17).

Benign Tumours

The medical investigation also assessed a potential excess of benign tumours on levels
16 and 17. While this was done for completeness, we have concerns that it may cause
unwarranted anxiety among level 16/17 employees. The problem is that benign
tumours are not reliably reported to the Cancer Registry (the prime purpose of which
is to register malignancies), thus there is not good population data for estimating the
expected number of benign tumours. Benign tumours are under-reported to the
Registry, resulting in estimated Expected numbers that are under-estimates. Thus, we
have limited confidence in the validity of the finding that the Observed number was
significantly greater than Expected.

ENVIRONMENTAL/EXPOSURE ASSESSMENT

We identified known and suspected occupational and environmental risk factors for
brain tumours from the current scientific literature, what sort of brain tumours are
associated with each risk factor, and determined which might plausibly occur on
Level 16/17 of Building 108 (summarised in Appendix table below). All relevant risk
factors that we could identify have been assessed (see Appendix). We conclude that
most of the current exposures have been measured adequately (see Appendix). The
only known association between environmental/occupational exposure and brain
cancer is that of ionising radiation (IR). Exposure to IR is well below levels of
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concern (see Appendix). All the chemical exposures appear to be well below current
occupational or environmental exposure limits (see Appendix).

Chemical Exposure

Though no current chemical exposures were at levels of concern, exposures may have
occurred in the past that would be expected to disperse over time and may no longer
be measurable. We questioned Mr. Christopher White, RMIT Acting Vice President
Resources, about past use of pesticides and refurbishments. Mr. White reported in a
letter dated 26™ J uly 2006that there has been no fumigation or use of pesticides in the
area apart from pelletised bait, and that a major renovation occurred in 1996 and
another renovation was undertaken in 2001. There may have been higher exposure to
substances such as volatile organic compounds (VOCs) and formaldehyde directly
after the refurbishments in 1996 and 2001. There was concern expressed following
the 2001 renovation about glue smells. VOCs were measured at that time and
exposures were found to be within acceptable limits (Letter from Mr C. White).

EMF Exposure Assessment

Some further EMF measurement could be justified to identify the average exposure
that a person would experience during their working day. Such measurements should
be made during normal working days on a random sample of the staff in the area.
This could not be done while levels 16 and 17 were vacated. The exposures that have
been measured are well below current occupational and environmental limits.
However exposures above the conservative benchmark of 4mG were measured in
some offices, but according to current knowledge and research this level of exposure
has not been linked to increased rates of brain cancer. The measurements were spot
measurements taken at a particular point in time. The benchmark 4mG, however, is a
time weighted average exposure. Different equipment emit magnetic fields of
different strengths and magnetic field strengths decrease with the square of the
distance from the source. This means that small variations in measurement distance
can lead to large differences in measured magnetic field strength (see page 5, in
http://www.niehs.nih.gov/emfrapid/booklet/emf2002.pdf). So as a person moves
around during the day, their exposure will change depending on proximity to various
sources of EMFs.

“Powered up” vs “Powered down”

The explanatory paragraph for Section 9.3 of the EMC Technology report (EMC
Technologies 2006) states that many computers were in standby mode and most of the
lighting was off. However, it would have been more informative if the readings had
all been taken during normal operating conditions. If this was not possible then
identification of which were taken under during normal operating conditions would
have been useful. The data are presented in Appendix B3 states that all lights and
computers were running when the measurements were taken, but these were for floors
3-15 only.

The health survey (Southern Medical Services Pty Ltd 2006) investigated whether the
power status had an effect on measured field strength by drawing data from different
tables in the EMC report. This is a useful analysis. They identified some rooms
where measurements had been made in “Powered up” and probably in “Powered
down” modes and compared the mean field strength. This suggested that powered up
or down status had little or no effect of the measurement. A caveat is that the
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measurements were taken at different heights however, adding another source of
variation (in addition to power on/off) to the comparative measurements.

Worst case exposure data

There was a great deal of data on ELF fields but the presentation limited its
usefulness. We believe that it is preferable to show all the data collected, if necessary
as an appendix, and indicate the circumstances of the measurements. Then, if data
points are drawn out for comparison, we can see the pool from which they were
drawn.

In the EMC Technology report (EMC Technologies 2006), Tables 7 and 8 list worst
case data for floors 3-17 but the size of the data set from which these worst cases is
not clearly presented. It is not uncommon for environmental or occupational exposure
to present a log-normal exposure distribution, with a tail of occasional high exposures.
Thus if the data from floors 3-15 comes from a small data set, and the points from
floors 16 &17 come from large data sets then it likely that there will be more higher
exposures identified from floors 16 and 17. Thus we might incorrectly deduce that
exposure to ELF is higher on the 2 higher floors when this may be an artefact of the
number of samples.

In an email from SRMA, forwarded by RMIT on 27™ ) uly it appears that 2
measurements were taken at diagonal corners of the building on each of floors 3-15,
(height of measurement not identified). These data are presented in Appendix B3.
The same email states that no other data were available for these floors. If this is so,
then the data in Table 8 are 1 of only 2 measurements on each floor.

On Floor 16 and 17 measurements were made at waist height at about 95 and 99 sites
respectively and the data presented in Appendices Bland B2. Where a measurement
was found to be over 5 mG further measurements were made at knee level and head
height (SRMA email forwarded 27" July). Not all of these data have been reported.
The relatively high measurement on level 17 of 14.4 mG does not appear to be in any
of the Appendices.

Table 8 is thus comparing 1of 2 measurements made on each of Floors 3-15 with the
highest measurements of 99+22(?) measurements made on Floor 16 and 95+16(?)
measurements made on Floor 17; where the 22 and 16 additional measurement which
were not reported, were made in higher exposure (>5mG) offices.

In conclusion, more measurements were made where exposures were found to be
highest. The highest of these measurements has then been compared to the
measurements taken on the other floors.

Variability of EMF Exposure

EMEF exposure can clearly vary over time. Some estimate of the variability of the
exposure in the offices should be included. In the 2001 report there are 3 EMF
measurements that were taken in the offices on floor 17.(EMC Technologies 2001)
These were also measured in 2006. Table 11 of the 2006 EMC Report (EMC
Technologies 2006) identifies these 3 rooms and attributes the variability to different
sensitivities of measurement. It is also possible however that the variation is a result
of day to day changes in electric current (e.g., different lighting and computers being
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used and/or slight differences in sampling height or position). All the results in the
2006 survey are lower, notably the exposure measurement in room 19 changes from 5
to 1.5 mG. The survey documentation does not allow us to determine whether these
measurements were taken with the computers or lights powered up or down.

Table 1 Comparison of measurements made in 2001 and 2006 in mG

Room Measurement Site Reference | Measurement (mG)

2001 Report | 2006 Report | 2001 Report | 2006 Report
108.17.12 A 51 1.5 1.2
108.17.16 B 59 1.8 1.0
108.17.19 D 60 5.0 1.5

Some exposure in powered down offices on floors 16 and 17 have reached or
exceeded 4mG. If repeat measurements were made, it is possible that different offices
might on occasions exceed this level as a result of day to day variability in the power
field when different combinations of electrical apparatus are switched on and off. A
repeat survey in a random sample of rooms on floors 16 and 17 might provide a better
picture of how often and where this occurs. Since 4mG is a very conservative bench
mark based on limited evidence, we are not convinced that this would be a useful
investigation.

The Health Report states that there is no correlation between tumour case office
location and ELF magnetic fields greater than 4mG. We feel that because exposure
measurements may vary over time, a one off measurement should not be over
interpreted. It is true to say that there was no obvious relationship between tumour
cases and occupancy of an office where a field of over 4mG was recorded in June and
July 2006. The same proportion of cases and unaffected staff members were located
in offices with measurements over S mG. 1/12 staff with tumours vs 24/308 other
staff members were located in such offices.

Exposure Standards

The measured exposures to EMF were well below current occupational and
environmental standards set by ARPANSA. It seems unlikely that exposures over the
relevant workplace limits would have been experienced even under full occupancy
and use. However, the ARPANSA standards are set to prevent acute effects. In
particular, these acute effects include visual disturbances due to magneto-phosphenes.
(WHO 1987) Although there are human epidemiological studies that have
investigated the effects of exposure to quantified long term low level EMF,
conflicting results have been reported for brain cancer risk. (Doll 2001) The RMIT
health study authors have chosen a conservative benchmark for exposure of 4mG, an
exposure that has been suggested for an increased risk of leukaemia in children.(Doll
2001) There is no evidence linking exposure at 4mG to brain cancer in children or
adults.
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