
DUSTS
and 

DISEASE 

Edited by: RICHARD LEMEN 
University of Illinois, School of Public 
Health, Chicago IL 60680 

JOHN M. DEMENT 
University of North Carolina, School of 
Public Health, Chapel Hill, NC 27514 

1979 

PATHOTOX PUBLISHERS, INC. 
2405 BOND STREET 

PARK FOREST SOUTH, IWNOIS 

80486 U.S.A. 

L-9382  Page 1 of 9

DEFENDANT'S

EXHIBIT

L-9382



COPYRIGHT© 1979 By THE SOCIETY FOR OCCU
PATIONAL AND ENVIRONMENTAL HEALTH. 
All rights Reserved 
NO PART OF THIS PUBLICATION MAY BE REPRO
DUCED OR TRANSMITIED IN ANY FORM BY ANY 
MEANS, ELECTRONIC OR MECHANICALLY, IN
CLUDING PHOTOCOPY, RECORDING, OR ANY IN
FORMATION STORAGE AND RETRIEVAL SYSTEM, 
WITHOUT PERMISSION IN WRITING. 

PATHOTOX PUBLISHERS, INC. 
2405 Bond Street, Park Forest South, Illinois 60466 

Library of Congress Catalog Card Number': 79°8~819 
ISBN 0-930376-08-0 

Printed in The United States of America 

iv 

L-9382  Page 2 of 9



MORTALITY AND MORBIDITY AMONG TALC MINERS 
AND MILLERS IN ITALY 

G.F. Rubino, G. Scansetti, G. Piolatto 

Institute of Occupational Health of Turin University,C.T.O.,Via 
Zuretti, 29,Torino, Italy. 

G.Gay 

Ospedale Valdese, Pomaretto, Torino, Italy. 

The mortality experience of workers engaged in mining and milling the Italian 
non-asbestiform talc of Val Chisone was previously described (Rubino et al., 1976). 
In that paper we expressed some doubt as to whether we could be fully confident in 
the comparison with the agricultural neighbouring population we had chosen as a 
control. For this report, therefore, expected deaths were recalulated by using as a 
standard the deaths rates of the Italian Male Population. These rates are available 
since 1951 . We have examined mortality patterns for the observation period from 
1946 through 197 4 using for the first quinquennium the rates relevant to the year 
1951 . The' " man-years" method according to Case and Lea was used (Case and 
Lea, 1955). 

The results of this further analysis are reported in Table 1. There is in both 
miners and millers a significant excess of overall mortality, which in miners is mainly 
accounted for by respiratory diseases and within this category by pneumoconiosis. 
In millers there were 4 deaths from simple pneumoconiosis or with superimposed 
tuberculosis . In both groups a very low incidence of respiratory cancer was 
observed . 

TABLE 1. Miners and Millers - Observed and Expected Deaths During 1946- 1974. 

Miners Millers 

Number in study 1260 418 

Cause of Death 0 E SMR 0 E SMR 

All causes 560 446.9 125' 193 164.4 117 1 

Lung cancer 8 17.2 47 4 6.1 66 

Non-malignant respiratory diseases 109 33.1 329' 18 12.4 145 

Pneumoconiosis 58 3 

Tb associated with Pneumoconiosis 13 1 

Tb 23 11 .6 198' 8 4.1 195 

'P < .05 Treating observed number of death as a Poisson variable. 
' P <.01 

No expectation was assumed for pneumoconiosis. 
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The mortality among miners according to cumulative dust e_xposure is sho~~ in 
Table 2. Environmental information regarding the mines and mills, the compos1t1on 
of the talc, and the methods for allocating individuals to exposure categories, were 
reported in the previous paper (Rubino et al., 1976). It sho~ld be sta~ed, however, 
that all mention of dust counts in this paper represent resp1rable particles of 0.5 to 
5.0 micrometers. From Table 2 it is evident that an increasing trend of pneumoconi
osis and tuberculosis is associated with increasing exposure. At the highest level of 
exposure, which was estimated to be more than 5,665 mppef/years, abou~ 20% of 
total deaths were due to pneumoconiosis, complicated or not by tuberculosis. 

The relationship of mortality to the intensity of exposure is not consistent in 
millers (Table 3). The four observed cases of pneumoconiosis are quite uniformly 
distributed in the three exposure levels. 

Further investigations were carried out for these deaths among millers in order 
to confirm the certified diagnosis, and to assess any possible exposure to other dust 
not previously recognized. Additional data were provided by the National Institute for 
Insurance. The description of these cases is reported in Table 4. 

For cases no. 1 and no. 3, exposure to free silica in addition to talc was found. 
Case no. 1 had also worked as a graphite miner for 9 years. Case no. 3 was qualified 
for pay rolls as a miller, but he had, at irregular intervals, also worked as talc miner 
helper. For case no. 4, no additional data were available, as no claim compensation 
was set up. 

Case no. 2, whose death was certified as due to silico-tuberculosis, was only 
exposed to talc milling. Chest-X-Ray film showed rounded opacities, which were 
classified, according to ILO-UICC Classification (1970) , as r 112, in lower pulmonary 
zones in addition to tuberculous sclerosis and calcifications. Histological examina
tion of necropsy specimens showed the presence of nodules partly fibro-hyaline 
with central necrosis, similar to caseous necrosis (Figure 1) . These nodules may 
hardly be considered as classical silicotic nodules. However, the origin not simply 
tuberculous is supported by the presence of several birefringent particles which 
were found the as well as within the fibrous thickening of the septa (Figure 2) . 
Infrared analysis and X-ray-diffractograms of dust from digested lung demonstrated 
85-90% of talc particles mixed with 10-15% quartz. 

In conclusion, the results of our study show a marked difference between 
miners' and millers' mortality, as regards the incidence of pneumoconiosis. The high 
frequency among miners is attributable to the high content of free silica in the air dust 
in the mines, which was measured to be as high as 18% in drilling operations 
(Rubino et al., 1976). 

Through our further investigations, evidence was provided on one case of 
pneumoconiosis with tuberculous association, following exposure to talc in a work
room where free silica content in the air dust was less than 2%. This death occurred 
29 years ~fter first exposure, in a worker exposed to an estimated average dust 
concentration of 24 mppcf for 23 years. The role of the small amount of free silica in 
addition to talc,. in inducing such ~ulmonary fibrosis is still an open questi~n. 
More~ver, superimposed tuberculosis may be implicated in the development of the 
f1bros1s as 1t happens in Pulmonary Massive Fibrosis (James, 1954). 

However, on the basis of results of investigations by Kleinfeld et al. (1964) and 
Leophonte et.al .. ( 1976) the .expe.rimental study of rats by Wagner et al. ( 1977), and 
our presen~ findings, t.he b1ol~~1cal possibility of a pneumoconiosis produced by 
non-asbest1form t~lc w.1th low silica content emerges, although clinical and histologi
cal aspects may differ in the various studies. 
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TABLE 2. Miners - Observed and Expected Deaths by Cumulative Dust Exposure. 

Exposure (as mppcf-years) < 1700 

Number in Study 303 

Cause of Death 0 E SMR 0 

All causes 126 107.7 117 183 

Lung cancer 2 3.9 51 1 

Non-malignant respiratory diseases 15 8.3 181' 30 

Pneumoconiosis 3 - 15 

Tb associated with Pneumoconiosis 0 - 3 

Tb 4 2.6 154 7 

'P <.05 
2P < .01 
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TABLE 3. Millers - Observed and Expected Deaths by Cumulative Dust Exposure 

Exposure (as mppcf-years) < 142 

Number in Study 129 

Cause of Death 0 E SMA 

All causes 72 47.4 152' 

Lung cancer 3 1.5 200 

Non-malignant Respiratory Diseases 8 2.7 296' 

Pneumoconiosis 1 - -
Tb associated with Pneumoconiosis 0 - -
Tb 3 1.1 273 

'P < .05 
'P < .01 
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FIGURE 1. A module partly fibrohyal ine with central necrotic area. (Hematoxylin and Eosin. x 17.5) 

FIGURE 2. Fibrous thickening of alveolar septa with several birefringent particles. (Hematoxylin and 

Eosin. Polarized light. X40. · 
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TABLE 4. Description of the Certified Cases of Pneumoconiosis Among Talc Millers. 

Case Number 2 3 4 

Duration of exposure (yrs) 3 23 12 11 

Latent period (yrs) 33 29 38 41 

Cumulative dust exposure as 
talc worker (mppcf-years) 99.1 552.5 365.8 351 .0 

Other Exposures to Dust Free silica None Free silica No information 
available 

Death certification Silicosis Silico-Tb Silicosis Silicosis 

Necropsy findings Fibrohyaline Fibrohyaline Interstitial Not available 

nodules. nodules. fibrosis 

Tb-sclerosis Tb-sclerosis 

Chest-X-Rays : 
ILO (UICC) category q 2/2A-tb r 1/2-pl-tb 010 Not available 

In order to assess the exposure level at which pneumoconiosis may occur, we 
have undertaken a morbidity study on talc millers. This is a preliminary report based 
on radiographic changes. The persons under study were the 43 millers still working 
in the years 1975 - 1976, and qualified by not having other exposures to inorganic or 
organic dust. 

Frequency of radiological opacities was assessed according to the estimated 
cumulative dust exposure. Table 5 shows that radiographic changes of 1 /0 ILO
UICC category, or above, appear after a cumulative exposure of more than 160 
mppcf-years, with the observation of 2 cases, classified as 1 / 1 and 1 /2, confined to 
the cumulative exposure of more than 320 mppcf-years. 

TABLE 5. Radiographic Changes Among Talc Millers According to Cumulative Dust Exposure. 

Cumulative Dust Exposure (as mppcf-years) - 80 81 -160 161-320 320 + 

Mean value of mppcf-years within each category 45.8 131 .6 246.8 418.0 
Mean duration of exposure (years) 7.5 15.5 21 .8 28.7 
Number in Study 8 11 13 11 
Irregular or rounded opacities : 

010 8 8 4 2 
0/ 1 0 3 5 4' 
1/0 0 0 4 3 
1/1 0 0 0 1' 
1/2 0 0 0 1' 

More than 1 / 2 0 0 0 0 
'p type 
' s type 
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MORTALITY AND MORBIDITY AMONG TALC MINERS 363 

Results of this radiological examination indicate that rounded and irregular 
opacities consistent with pneumoconiosis can be found among these talc millers 
after an average duration of exposure of about 22 years, at an average dust 
concentration of about 11 mppcf. During the period these workers were exposed, 
the content of free silica in air dust was approximately 1 % or less. 

In conclusion, our findings show that no relationship has been found between 
Italian talc exposure and cancer, whereas pneumoconiosis may be observed. 

Based on the radiographic changes we have classified, signs definitely consis
tent with pneumoconiosis (1/1 or more of rounded or irregular opacities) may be 
found after an exposure of more than 320 mppcf-years, which means a lifetime 
exposure to more than 8 mppcf (assuming a 40 year working life). Initial signs may 
appear after 160 mppcf-years, which means a lifetime expsure to more than 4 
mppcf. It is suggested from this data that the current Threshold Limit Value does not 
prevent radiological signs of pneumoconiosis. 
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