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Australia has maintained a total
nafienal malignant mesothelioma case
register since 1980. There has been o
marked increase in the incidence of
mesothelioma in the lost 20 years.
Currently, 450 to 600 cases are nofified
annually in a population of 19 million.
While the history of the Witienocom
(Western Ausiralia) crocidolite mine and
its aftermath are well known,
Wittenoom cases comprise only 5% of
the total Australian cases. This article
describes the incidence of mesathelioma
in Australia as a whole from 1945 to
2000,

Australia’s high incidence of
mesothelioma is related to high past
ashestos use, of all fibre types, in a
wide variety of occupational and
environmental setfings. The number of
cases in total is expected to be about
18,000 by 2020, with about 11,000 yet
to appear. These predictions are
consistent on a population and asbestas
use adjusted basis with those made for
Europe, Scandinavia, the US and Japan.

* MALGNANT MESOTHELOMA
» INCIDENCE
* ASBESTOS EXPOSURE

» FUTURE PREDICTIONS
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Method

Australion Mesothelioma
Surveillance Program

The Australian Mesothelioma Surveillance Program
(the Program) began on 1 January 1980 (after
preliminary work from 1977).* Formal voluntary
notification of cases was actively sought from a
network of tespirawry physiclans, pathologists,
general  and  thoracic  surgeons,  medical
superintendents, medical records administrators,
State and Territory depariments of occupational
health, canger registrigs, compensation authorities

and any other source. Notifications from other than’

the diagnosing physician were confirmed with
him/her. After gaining the appropriate consents, a full
occupational and envirpnnental history was obtained
for each cage, either from the patient or next-of-kin,
The history taking was not-directive but included
specific questions on asbesios exposure at the end.
These histories were coded by two oceupational
hygicnists who naturally could not be blinded 1o case
status, They also discussed cases together and were
thus not independent. The diagnosing pathologist
was requested to provide slides andfor dssue
specimens. These were circulated among 2 pathology
panel for confirmadon of diagnosis. Post-mortem
examination was actively sought in every case i
otder to confirin diagnosis and to obtain lung tissue
free of tumour for lung Gbre content analysis,

Australian Mesothelioma Register

From 1 Jarmary 1986, 8 less detwiled notification
systen has operated. Although the system includes a
short questionmaire on  occupational  and
environmental exposure history, itis followed up very
assiduously {up to four letters per case); there is no
pathology pane! diagnosis and only speradic lung
fibyre counts. In the case of NSW and WA (60% of all
Australian notificarions}, histoties are obiained from
direct demmiled questioning by compensation
autharities or cancet Tegistries, Only histologically
confirmed cases are accepted and full reconciliation
with all Suue cancer registries and compensation

authorities is carried out. This system is a
contimuation of the Program but it is new known as
the Australian Mesothelioma Register (the Register).
A copy of the current Register notification form is
chown as Figure 2.

Incidence rates are periodically calculated on cases
notified to the Repister and an annual repott series is
produced ** Age standardised rates are based on the
World Standard Population greater than 20 years.®
Incidence rates have been calculated 1 the end of
1997 only because of the up t two-year delay in
notificagion that is expevienced while awaiting
confirmed diagnosis and reconciliation with the State
cancer registries. Rates 10 the end of 1998 are
available in the Australian Mesothelioma Register
Report 2001.%

Results

The incidence of mesothelioma in
Avstralia

From | January 1960 to 31 December 2000, a total of
5.671 notifications had been received by the Program
and Register. Between 1945 and 1979, there were 658
cases (533 male, 123 female) in Australia® Thus, the
toral number of mesothelipmas in Austrslia from
19435 to 2000 inclusive is 6,329. (A further 600 cases
have been notified in the period 1 Jatmary 2001 wo 30
September 2001, some being incident in eartier
years.} Notifications show a continuing upward trend
in botk males and fermoles (Figure 3)-

The nolifications prior to 1982 were probably the
tesult of bedding in the new Progam and are
artificially low (198016, 1981:104), although a
smonth curve of increasing incidence starting from
the early 1960s has since been demonstrated by 2
rettospective search (Figure 1),

The Australian population has increased frowr 14.5
million in 1980 to 19 million. in 2000. Mesuthelioma
incidence rates, standardised to the World Population
greater than 20 years, have increased from 11.8 per
million per year in 1982 to 29.8 per million per year
in 1997 (males and females combined) (or, 50.6 per

456

3 U CHEOTHES 7 TOL

1 Oceup Health Safety — Aust MZ 2001, 17(3): 4A53-470

Mkl =R

LT -

IR}



FIGURE 2
Australian Mesothelioma Register Nofification Form

@- NATIONAL OCCUPATIONAL HEALTH AND SAFETY COMMISSION
AUSTRALIAN MESOTHELIOMA REGISTER NOTIFICATION

Phespie diteet a1l eorrespandence to;
The Registrar
National Gicragational Health and Safety Comundssion

GP( Bux 58 Sydmey NSW 2001
Tebephooe: (02) 9577 9364

Putient duails - plesse supply AL svallable information

SURNAME: FIRST NAMES:

ADDRESS!

BTATE: .oetstentrn . BOSTCODE: ..o nimemvommm. GENDER: M/F DATE OF BIRTH: ! !
(FIRCEASED, DATRE QR DEATH: ¢ ! PLACE OF DEATH:

DATE OF INFMAL BHAGNOSIS:  Month o . Yewrr . o HISTOLOGICAL: YES/NO
HOSPTAL DIAGNOSED: PRIMARY S1TE:

CLINICIANS NAME: oo i rsses semrsensesesmsstetuissens - 5 AME OF LOCAL GP

ADDRESS; ADDRESS: ...

Pleate deseribe briefty main socupation(s) of paticnts worklife.

. OCCUPATION INDUSTRY YEAR

‘ ‘ B k. 1 - 19
Zowne e L [E I 4
i RV Sy 9 - 1%

KNOWN ASBESTOS EXPOSURE:  YES/ND

1f ~YES" pleasy i 5 and durati .
{
- Details of person compivting thix ferm,
- NAME: SIGRATURR:
ADIDREER: Louiiasar o seomimmsmseesbat a1 s vaes e st smra b S P emssh it o DATH: ... s

Plousks ivele the uppraprians qalugary:  CLINICIAN  FATHOLOGIST CANUER REGISTRY  MTBHICAL RECORDE ADMIN
LRIST HSEASEE DOARD OTHER!

Otfice Use Orly
Thate Boovivel REGISTRATION Nox l | l r | I
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FIGURE 3
Australian Masothelioma Register notifications,
1979 to 2000 (by sex)
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million per year (males) and 9.0 per million per year
(femalesy). Corresponding crude rates for 1997 were
59.8 per million per year (males) and 10.9 pet million
per year (females). Figures 5 and 6 show crude and
standardised rates by time and sex. If the 1981 figure is
accepted, it can be claimed that mesethelioma
incidence rates have increased four w five-fold in 19
years in Australia. Both male and female rates have
increased but the male Tate'ls over five times the female
tate. These are the highest repotted incidence rates in
the world.! 2 They are equal o the Australian (N5SW)
incidence rate of liver cancer and, in mortality terms,
equal 1o the mortality rates of kidney cancer in males
and uterine cancer in females.® Mesothelioma ts no
longer a “rare disease”.

Figure 7 shows age-specific incidence rates for males
and females over 20 years of age for 1997. Incidence
increases with age up W 80 years and then falls,

consistent with a cohont effect in that the oldest
percons may have missed the heaviest exposure era
from 1950 o 1970. The occurrence of cases in the
under 40-year age groups indicates that expasure can
occur in children, Figures 8 and 9 show age-specific
incidence werdls over time for males and females.
Generally, the time wend of increasing incidence is
restricted to age groups over 50 years from 1986
ontwards, suggesting that occupadonal exposure
controls introduced from the 19705 have been
effective. Figure 10 shows time trends in World
Population s 20 years standardised mesothelivma
incidence by Staw for recent years. Table 1 shows
notifications by State up to 31 December 2000,

Western Australia has the highest incidence (1997
crude rates: total 52.8, male 962, female 9.4) but
coniributes only 15% of the towl cases. Wiltenoom
coniributes only 3% of the Austretian cases, yet is
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FIGURE 4
Incident cases of mesothelioma in Australia, 1945 o 1997
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FIGURE 5
Yime trend of crude annual incidance rate (per million population = 20 years) of
mesothelioma in Australia by sex, 1982 to 1997

70

Males
50 4

4Q
0 Pegsans

30 4

e
Crude Incidance Rate

20 4
females

0 U S——

1982 1587 1984 1983 1684 1987 1988 1989 1ve0 1991 1992 1993 1994 1995 1996 1997
Year of Diggnosts

1 Oeeup Health Safety — Aust NZ 2001, 17{5}: 453.470 459

O4 WHS*TIT FAFS ST Uer I )CEATEE F TAL * MR =IEdg LT = ] AN o



FIGURE &

Time trend of age standardised annual incidence rate
(per million population = 20 years) of mesothelioma in Australia by sax,
1982 to 1997 (standardised to World Population)
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FIGURE 7
Age-specific incidence rates of mesothelioma in Australia, 1997
(male and female)
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FIGURE 8

Age-specific incidence of mesothelioma in Australia, 1986 to 1997 (male)
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FIGURE 9
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Age-specific incidence of mesothelioma in Australia, 1986 to 1997 {female)
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FIGURE 10
Time trend of age standordised annval incidence rate
{per million population = 20 years) of mesotheliomo in Australia by Srate,
1982 to 1997 (standardised to World Population)
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certainly the most publicised and best known
internationally. Most of the cases come from the two
most populous and industrialised States, that is, NSW
and Victoria.

I 93.24 of all Program cases the mesothelioma was
pleural in site, 6.5% of cuses were peritoneal and only
0.3% were in other sites, Ameng men, 94.3% were
pleural, 5.3% peritoneal; among women, 86.3% were
pleural, 13.7% peritoncal. These proportions have
been generally mainiained.in Register cases, although
the female peritoneal propotiion has dropped to
10.4%. Of the cages that underwent pathology panel
review, 96% were confirmed as mesothelioma (73%
definite, 17% probable and 6% possible). The most
common occupational exposures were: vepair and
taineenance of asbestos materials (18%); shipbuilding
(11%); asheswos cement production (7%); asbesios
cement use {(7%); raflways (6%); Wittenoom
crocidolite  mining/milling  {(6%);  insulation
manufaciuresinstallation (4%); wharf labouring (3%);

power stadons (3%); boilermaking (2%). and para
occupational, hobby and environmental (15%). When
the earlier cases classed a3 “no history of exposure™
were reviewed, 1t was found thar 57 of the 203 so
classified actually had a history of soms exposure
tecorded. Thus, only 19% had no known history.
Moreover, of this “no known history” group, 81% had
transmission electron microscopy fibre counts =
200,000 fibves/gm dry lung detected in the lungs, 30%
with more than 10 fibres/g > 2 micron including
“long” (> k) micron) fibres — suggesting that neurly
all cases had been exposed. Past exposure is not always
recognised as such, and this is more likely to be the
case it females. Indeed, even absence of fibres in the
lungs does not negate exposure, as fibres may have
initiated mesothelioma and then been cleared before
death. The shortest duration of exposure was 16 houts
(2 watetside worke loading crocidolite fibre) * Three
per cent of cases had exposure of less than three
months. According to histocy assessment by the twy
hygicnists of the first exposure of 530 cases. most cases

2ASP9IVE © 19+ ¢
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TABLE 1
Mesotheliome nofifications in Australia, 1980 1o 2000

. NSW Vic Gl WA SA Tas NT ACT Totels
1980 15 1 0 0 o +) 0 o 16
1981 5 3 18 22 5 5 [} 0 104
1982 90 20 9 4] 20 2 o 1 142
1983 52 23 26 46 19 & 0 4] 173
1984 76 38 20 26 14 i 1 2 178
1985 71 39 27 30 19 1 0 ? 189
1986 46 34 38 32 18 2 1 1 172
19687 54 40 26 28 32 0 0 2 182
1988 57 28 45 23 36 1 o 2 192
198¢ 124 25 35 44 22 3 0 1 254
1990 ! 82 43 24 25 i 4} 1 289
1991 105 44 ab &6 35 10 0 2 328
1992 117 45 40 37 39 3 1 1 283
19932 99 34 42 47 25 5 0 o 252
1994 151 41 74 32 30 8 I} 1 337
1995 124 89 49 a3 43 11 1 3 353
1996 87 157 33 127 30 4 1 4 463
1997 107 32 64 82 24 5 0 4 318
1998 140 84 65 66 21 B 0 1 405
1999 252 13 73 79 20 7 0 7 531
2000 148 106 99 47 40 7 0 3 420
Al 2,118 1,078 a92 893 557 90 5 38 5,671
% 37.3 19.0 157 157 ©.8 1.4 0.1 07 100

(55%) had mixed amphibole—chrysotile exposure,
13% amphibole only, T% awmphibole plus possible
chrysotile, 6% chrysotile with possible amphibole, and
4% chrysotile only (with |5% unknown fibre type).”
Mean latency from first exposure to presumptive
dingnosis was 37.4 years.” The range of latencies was
410 73 years.

T the cases reported since 1 january 1986, when less
detsit of history of exposure was sought, 89.9% of
males responding to questionnaires and 61.2% of
females gave = history of asbestos exposure (ovenll
86.4%) (non-responst: 22% roales, 30% temales). The
- patiern of exposure history is changing, and more
product, dowestic, enviropunental and  para

occupational exposure is apparent compared with the
older traditivnal industries. Table 2 shows the
circumstances of exposure in cases from 1986 to 2000.
Thig is a combination of occupation and industry o
domestic o¢ environmental ciccumstance. Exposure
occurred in a wide range of occupations and indugtries
and non-oceupational settings. Some  cominon
exposure histories were: répair and maintenance of
asbestos materials (13%); shipbuilding (3%); asbestos
cement production (4%): railways (3%). power
stations (3%); boilermalking (3%); Wittenoom (5%):
wharf labour (29%); para oceupational, hobby and
envitonmental (4%); carpenter (4%); builder {6%);
navy (3%). plumber (2%, brake linings (2%); and
multiple (129%).

1 Occup Health Safety — Aust NZ 2001, 17(5): 453470
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TABLE 2
Asbestos exposuras as documented in the Avstralian Mesothelioma Register
from 1 January 1986 to 31 Oclober 2000

Number axposed

{with no other  exposed fwith
exposure} other exposures)

MNumber

ITTAH WHSE*TT ~ZAAF KT uUer

S CEAQTEE P T4 * "M =IO

Circumskances of exgasure (single) {multipla} Total exposures
Agoystic engincer 1 - 1
Aireanditioning 12 14 26
Aircroft 11 3 14
Armed forces/wartima 28 16 44
Armed forces/peacetime 6 2 8
Asbestos bagging [not Wittenoom) 8 4 12
Ashestos bags: handled which had contained 8 - 8
Ashestos clothing worn 9 4 13
Asbestos cowers for cooking 3 - 3
Asbastos dwelling/fence: buill/rencvated 70 13 83
Asbestos dwalling: fived in 29 8 37
Asbestos products: lived near 11 2 13
Ashastes products factory: worked near H - n
Atbestos mine: worked/lived near (not Witkeagom) 12 & 18
Asbéstos product handled in the workplace 42 8 50
Asbestos product manufochirer: worked 166 16 142
Asbastes produet part of warkplace or surrounds 24 9 35
Asbestos tailings: played on as a child 8 4 12
Asbestos/or products warker; lived with/washed clothes 42 & 48
Bakery {ovens) 3 .- 3
Roilermoker/cleaner/attendant/installer /walder 79 54 133
Beake linings: made/repaired 58 19 77
Brewery 1 - I
Brickkiyer 15 4 19
Brickworks 8 a3 H
Butlder/buildar’s lobourer 185 40 225
Carpentar/joiner 224 42 266
Cament factory warker | 20 1 21
Chemical angineer ’ 1 — 1
Civil engineer 7 — 7
Congcreting 3 3 8
Congtruction worker 12 2 14
Demolition 5 2 7
Design engineer 2 1 3
Diesel engineer - 1 i
Dockyerd worker 40 23 63
Electrical engineer ] 7 12
Electrical fitter 15 4 19
Continved cver
464 1 Occup Health Safety — Aust NZ 2001, 17{5): 453470
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Nymber exposed Number
[with nc other  exposed fwilk

exposure) ather expasures)

Ciraumstonces of exposure [singha} {myltiple} Total srposures
Elactrical mechanic 3 — 3
Eleetrician 55 12 &7
Elechropleatee - 1 i
Engineer 26 i 27
Fireproofing 3 —_ 5
Firedoors 5 - 3
Firafighter 3 3 g
Firter/turnar 51 20 71
Foundry [ 2 8
Fumace 6 — 6
Glasswarks/gloziers 6 - &
Indusirial chemist 4 - 4
Industrisl engineer 2 _ )
Instrument lechnician 1 - 3
Insulation .18 4 22
Joweiler é b 8
twboratory tachnician & 2 8
tabourer 33 15 48
agger 3 1 47
lagging in workplace 24 4 28
Laundry/dry eleaners 14 5 19
Lingarman 9 4 13
Locksmith 1 — 1
Machine fitrer 3 1 4
Machine inspector 2 - 2
Maching operator 1 3 4
Machinist 3 - 3
Mainlenance carpenter 3 1 4
Mainlenance elechrician 2 1 3
Maintenaned engineer 3 1 4
Maintenanes fiter 13 4 V7
Maintenance mechanic’ 3 2 5
. Maintenance worker ' 12 3 15
N Marine anginser k4 7 16
Mechanical engineer 5 — 5
Mechanicol fitter 7 3 10
Metal Fabirication 2 - 2
Metal rades 3 1 4
Metallurgy ] — i
Maulder 4 — 4
Mavy/marchant navy 160 64 224
Continusd over
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Number exposed ~ Number
[with no ather  exposed [with
exposyra) other expasures)

Circumstances of expasura fsingle) {mulliple) Toral exposures
Oil refinery 7 ? ?
Painter/decorator 37 8 45
Ponel baeter @ 1 10
Pagermil 3 2 5
Patteramaker & 3 9
. Pipes: handled/cut/stored/drilled 24 5 2%
Plasterer 16 7 23
* Plumbing 36 27 a3
Pawer station worker 86 51 137
Pre-pok maufactyrar 1 - 1
Printing 10 — 10
Redicgrapher 2 - Z
Railways 101 A9 15Q
Renovations/maintenanca/lagging in workploge 21 5 26
Roofing 16 4 20
Sheatmata! 14 i1 25
Ships: building/repuiring/on 75 57 132
Shop fittat 1 — 1
Site visits/inspections 8 7 15
Smelting 1 — 1
Stealwarks 13 g 21
Storaman 15 — 15
Steves 2 — 2
Suger mitl 6 4 10
Tannary 2 - 2
Telephone technician & 3 9
Tiler 13 ] 12
Teolmaker 4 4 é
Trades assistant 17 3 20
Transporting vsbestos 14 & 20
Transporting nsbestos product 15 2 17
Tyre factory ’ 10 4 14
. Weterside worker 94 13 107
Waighing trucks i - 1
N Welder 22 9 31
Whitewash; Graece/Cyprus 4 1 5
Wina making (Filters) 1 - ]
Witengom [former mining ared in WA} 193 51 244
Waod machinist a - 3

Continved over

1 Qecup Health Safety — Aust NZ 2001, 17(5) 453-470
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Summary of dsbestos exposures

Asbestes exposure:
Single
Multiple
Pozsible
Neo apporent asbastos exposure
Mo response o questionndire
Total cases from 1/1/86 to 31/10/2000

Proporiion of respondents with asbestos exposure

2,608
400
274
457

1099

4,838

3,282 = 88%
3,739

Risk in particular occupational groups

Approximate lifetime risks in occupational groups
exposed 30 to 50 years ago were obtained as follows:

Lifetime risk (%) =

70 x number ol mesothelioma cases notified 1986 o
P L0 S —
Population in occupation category it Australia x 15
For major identifiable occupational groups, the results
are shown in Table 3.

Population denomirator data were estimated from
cenisus data, Australian Bureau of Smdstics labour
force dia, cohort dam for Wittenoom, defence data lor
the vy, and uaion data for waterside workers, As the
eange of latencies was 4 w 73 years, the relevant
occupational group population sizes were estimated as
the mean of the 1933 and 1997 value, except for
Witterioom, navy and waterside workers.

Conclusion

The high and increasing incidence of mesothelioma in
Australia is due to high asbestos use in the past,
combined with poor hygiene practice, refatively high
amphibole use in asbeslos cement products, slow
recognition of chrysotile mesotheliomagenicity. and
excessive focus on Wittenvom to the exclusion of
other mote common exposures. There was also a
reluctance to recognise the causal significance of low
. occupational and non-vccupational exposures and a
tendency to ignore or discredic the warnings of
scienitiss like the late trving Selikoff.

1t is now apparerut that nearly all human mesothelioma
cases resull from asbestos or erionite exposure which
may be of very small magnitude. Other proposed tisk
factors or co-lactors, such as radiation and
inflamatory lung conditioas, are supported only by
anecdotal evidence at best, Indeed, 2 recent large study
of mesothelioma after radiotherapy for breast cancer in
US nurses is convineingly negative,* The case for SV40
virus involvement as a co-lactor is still unproven and
subject 0 doubt. While there is a dose response
relationship with asbestos exposure, the lower
threshold has not been identificd (although receat
studies have shown it to be less thau 0.15 fibee yr/ml).*
if there is a “buckground incidence rate”, it has been
estimated to be much less than 1 per million per year”

The relative mesotheliomagenicity of crocidolite.
amosite and chrysotile is still uncertain but a common
gemeral  comsengus  view i approximately
crocidolite:amosite:chrysotile = 30:15:1.%

The expected toral number of mesothelioma cases in
Australia from 1945 to 2020 is estimated to be about
18,000, based on models by Berry and de Kleck et al for
Wittenoom, extrapolated for Australia a5 2 whole
(assuming Witienoom contribuies 5% ol cases), and
direct extrupolation from the best fit 1o the empirical
incidence curve, constrained 1o have a maximum valug
at 2010 lollowing a 40-year latency from the time of
maximum exposure, that is, 1970 (Figure 11)."* This
will creare a heavy clinieal and compersation load.
Cases will arise from a large variety of orcupations and
worklorces and environmental and para occupational
circumstances. Although classic cohorts related w
insulation work and crocidolite mining will have the

J Oecup Health Safety — Avst MZ 2001, 17(5); 453-470
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- Malignant mesethelioime in: Austrolio,

TABLE 3
Mesathelioma risks in oceupational groups
{ifatime risk of

Qccupatiaon mesatheliomea {%)
Witlenoom mine or mill worker 16.6
Powar station worker 1.8
Reilway labourer 8.4
Mevy/merchont navy 5.1
Witterroom fown 3.1
Carpentar/jciner 2.4
Watersicle worker 2.1
Plasterer 20
Soilermaker/welder 1.9
Bricklayer 1.8
Plumber 1.7
Painter/decorator 1.2
Elacirical fitter, machanic, electricion 0.7
Vehicle mechanic . 0.7

All Australion men 0.39

Al Avstrclian women 0.07

FIGURE 11

Incident cases of malignant mesothelioma in Auvstralic, 1945 to 1997, and
extrapolation fo 2020 assuming maximum at 2010
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highest risks, vccupations such as carpenters, builders,
plumbers and elecrricians, because of the numbers
employed, will generate similar case loads. The visk in
brake mechanics is also elevated, comsistent with
chrysotile only causation.”

With asbestos-related lung cancer estimated to oceur
at a mtio of 2:1 to mesothelioma, the expected future
case load of asbestos-related cancer can be expected to
e of the order of 30,000 w 40000 by 2020." This

. prediction is consistent, on a population and asbestos
consumption adjusted basis, with those made for
Europe, the US and Japan, ™ **
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