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GEOGENIC IRON EXPOSURE: ACUTE RESPIRATORY
CONDITIONS AND INFECTIONS AMONG IRON ORE
WORKERS IN WESTERN AUSTRALIA




Introduction: iron ore mining in Western

Australia

2014 profitable iron ore deposits:

 Australia ranked first in the
world (29%; 54 billion tonnes)
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Iron exposure:  chronic health effects,
resplrable fraction

ders. Lancet 1936:1:771-775.

igns or symptoms.
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Does occupational exposure to iron promote infection?

Palmer K, Coggon D. Occupational and Environmental Medicine. 1997; 54:529-534.

Comparison of Standardised Mortality Ratios (SMR) f fffff
years) for metal working occupations 1930-32.

/ )
//f.//’://////gf



Iron bio-availability and infection

 Iron acquisition strategies for pathogene
commensal microbes such as gram positive
and H.influenzae2.

Comparison of transcription of the Haemophilus
d in vivo in the chinchilla middle ear. BMC Genomics Dec 2013



Geogenic iron: acute inflammatory response
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Inflammation: 6 hours (-) Fe [p=0.007]

Inflammation: 7 days (+) Fe [p<0.001], (-) Si [p<0.001], (+) Al [p=0.01], (+) GSD [p<0.001], (+) Endotoxin [p=0.007]

Lung function: 24 hrs (+) Fe [p<0.001], (+) Endotoxin [p< 0.001]

Lung function: 7 days (+) Fe [p<0.001], (-) Si [p=0.01], (+) GSD [p=0.03]

Zosky GR, losifidis T, Perks K, Ditcham WGF, Devadason SG, et al. (2014) The Concentration of Iron in Real-World
Geogenic PM10 Is Associated with Increased Inflammation and Deficits in Lung Function in Mice. PLoS ONE 9(2).



iron ore



Methods:

May 2013 to Dec 2014

Jan 2012 to Nov 2014




Doctor-on-Call Service Notification Data

Respiratory condition

Other Infections

Gastrointestinal
Musculoskeletal mographic data: sex, age.
Psychological ,

>5moking, occupation were not available
Other conditions

« Data was analysed usin

e Curtin University Healthﬁ



Distribution of notifications per mine site




Proportion of total disease burden

A .

Total Other Resp GIT VISK (eg. chest pain, pregnancy related,

infns (16%)  (15%) (11%) migraine, rash, vertigo, skin trauma)
(25%) '
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Respiratory conditions (Period prevalence)

valence (%)

Total Tonsillitis Flu
respiratory

Number of
cases A+B




Other Infections (period prevalence)

evalence (%)

Total Skin

3 Number of
cases A+B




Personal monitoring data.
Inhalable and Respirable Dust Not Otherwise Specified

surface coal?

OES (acaiH
2013):
1.86 mg.m3 448 mg.m3  2.06 mg.m3 10 ma.m-3
(TWA 8hr) (n=292) (n=246) (n=204) 9.
B o ofsamples > OEs 4% 11 % 5 %
% of samples > b - A |
% 1.5-2.0mg.m3
% 0.86 mg.m3 1.20mg.m3 0.78 mg.m3 3 ma.m-3 U/G coal
/ TWA 8hr (n=297) (n=262) (n=237) 9. 0.6 mg.m-3
% ( )

% of samples > OES 4 % 5% 6 %




Surface ground dust samples:
spectrometry analysis for Fe content (ug.g?)

/ / / on SG, et al. (2014) The Concentration of Iron in Real-World
ed Inflammation and Deficits in Lung Function in Mice. PLoS ONE 9(2).
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IRON CONC. 131,039

DUST (RESP) 28 7004

OTHER INF 06190

________

6.04%
_

)

RESPIRATORY

TOTAL CASES _ 43

—

Period
prevalence

Use of Doctor on
Call Service




Conclusions

Geogenic iron health effects <« Study population outcome unexpected.

e LRT cases : 16 asthma and 1 pneumonia.
Descriptive study « Prevalence of health conditions for FIFO iron ore miners (n=3,711).

* Occupational exposure levels for WA iron ore worker population.
Managing raw data * Unable to perform 3-way comparison of exposure and cases.

« Database design.
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