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'I-vear-old boy who had had clinical features of muscle
seakness and scoliosis for at least S years before the de-
wlopment of obvious calf hypertrophy.

jof the 4 index patients we described (cases 1, 2, and
} were traced as part of a major study of s.M.a. which
amprised 102 cases in North-East England. Male cases
4the new svndrome resemble X-linked Becker muscular
fwirophv, a more common condition.

We recognised other cases ot this newly idenufied syn-
‘frome within reported case series of s.M.A. Bundey and
- Lovelace’ described two brothers with adolescent-onset
, tw.a. with calf hypertrophy, and other examples are
I tgown.’ The X-linked recessive inheritance noted in
} awes 3 and 4 of '~¢ current series emphasises the need

wconsider this ». Zrome 1n the ditferenuial diagnosis of

dcker muscular dvstrophy. This newly described svn-
some should also be considered when simple male cases
V1554, are tound within otherwise unatlected tamilies.
~cral examples of N-linked recessive s.s.a. ot late
<, but without hypertrophy ot calves, are also

town, 414
l The apparent homogeneity of cases with this syn-
ome 1s further evidence for a broadening of differen-
-4l diagnosis i1n cases of apparent muscular dystrophy.

I dcthank 'rof. 1 Walton and Prot. 1) AL Shaw or permission 1o
I tm case totes ol paticnts who have been unider ther care

Kequests for eoprints should be addressed 0§ 'L Deparunent ot
<13 Heslth, Ros al Chaddeen s Hospeeal, Brisbane, Austraha 4029
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NON-OCCUPATIONAL EXPOSURE TO
ASBESTOS AND MALIGNANT
MESOTHELIOMA IN FEMALES

ApiLt K. PoLan

Bureau of Occupational Health and Chronte Disease
‘ Research, New Yourk State Depariment of Health, Empire

NicHoLAS J. VIANNA

State Plaza, Tower Building, Albany, New York 12237

fymmary A study of the occupational histories of
52 temales with mahignant mesothelioma

edeertam ol therr relatives, careted out to measure the

< w6 ol this deorder attnbutable o indirect asbestos
;wsure, showed that a signthcantly greater number ot
tabands and luthers ot cases than ol controls worked

i 2 abostos-related industries, and the relative nisk tor
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this factor was 10. "['he trequency ol purental cuncer, os-
pectally gastrotntesuinal mabignancy, was also sigmiti-
cantly greater tor cases than tor their controls. il
rutves the possibility ol a genetic predispusitiun (0 malig-
nant mesothelioma.

Introduction

THEe occupational hazards of working with asbestos
are well established,' but the hazards of exposure 0
asbestos 1n the general environment s unclear.*
Although there 1s no convincing ¢vidence that indirect
exposure contributes to the occurrence of mesothe-
liomas, there have been numerous reports of this rure
tumour i1n individuals exposed at home to dustv clothing
or to a source of asbestos air pollution (e.g. mines, fac-
tories) in the neighbourhood.’~* We assessed the possibi-
lity that household exposure might be a major risk fac-
tor for females with malignant mesotheliomas.

Methods

All female residents of New York State excluding New York
Cutyy, aged 20 years and more, who died with histologically
connrmed malignant mesothelioma between 1967 and 1977,
and were reported (o the Bureau ot Vital Records of the State
Health Department, were included in a case<control study. For
each patient | matched control who died in the sume year and
of a cause other than cancer was seiected from the records of
the sbove Burcau by the following criteria: same S-vear age-
group at death, sex, race, and county of residence where pos-
sible the same census subdivision, as detined by the U'S. Bu-
reau of Cemsus, Washington, D Co Cases and controly were
aiso matched for marial status at the ume of diagnosis, the in-
formauon being obtained trom their medical records. \When
more than one individual sausfied the criteria, a table of ran-
Jdom numbers was used to select a control. Freld invesugators
used a set questionnaire to obtain occupational histories for all
patients, controls, and their fathers and husbands up to the
ume of diagnosis. Occupational histories of mothers and sibs
of pauents and controls were also obtained, but not analysed,
Additional information on exposure was obtained from medi-
cal records, industrial reports, and on-site visits to the homes
of patients and controls. Medical, personal, family, and resi-
denual histories were also obtained. Where possible the homes
of patients and controls up to the ume of diagnosis were plot-
ted on maps which showed the locations of industnes using
asbestos 1n New York. Classification by social status was by the
main occupations of the husbands of pauents and controis or
of pauents themselves (\f singie) and graded according 10 that
used for census purposes high——protessionals, managenal
statl; low—labourers, and farm, service, and private house-
hold workers).

For statistical purposes, pauents and their matched controls
were subdivided according 10 whether their occupations were
asbestos related (as detined by Hamilton and Hardy™: or not.
The occupattons of their fathers and/or husbands were subdi-
vided according to whether exposure was to asbestos or 10

., other pneumoconiosis-inducing parucles (e.g. silica). In each
instance the frequencies of the two ceils which showed dissimu-

lur histories were tested using the binomual p -g - 4 where

p cquals the probability of success and q the probability of
lalures tor small frequencies and the MeNemar (7% test tor
large frequencies. )

Results

65 females were reported to have died from malignant
mesotheliomas dunng the | 1-year study period, but only
52 (32 pleural and 20 pggitoneal) were histologically
confirmed. The mean age at diagnosis for the confirmed
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CLINICAL DATA OF FIFTEEN FEMALE PATIENTS WHO HAD MALIGNANT MESOTHFLIOMA [N NEW YORK STATE - EXCLUDING NEW YORK LIDY R
;

I Ageat | Yearof I Sue’of " of exposures before

Patient | diagnosms yr' diagnosis) mesothefioma 1 Pauent Husband : fataer ' Resudenuai diagnosis tvr (
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5. ; E 52 . 1973 P Textile worker | - ' 1 T
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' ool : i . | worker ! company vy
" pol I 34 o197 ! . ! Heatnsulauon |, 18 i
L ;. | ] | worker : ! Lo
1 3" ;o 31 1969 | Pl , Heatelectne | , 14 nt
. ! I ' . wire worker ; '
3 z K 51 L1974 P I Heat insulauon | Elevatorinsula- | ' 13 a0
s , ' ! | worker tion worker m
« “3 L 30 1974 m : ; Heat insulauon | ! . 5 f
) | | : worker | . for
"{" M 7s L19Ts Il ! ! + Electric wire Eleciric wire . 15 lﬁ
. : 1 : | insulation worker:  cable company | L
T, N 77 1975 ! X ; Brake-lining ' i 10 o
i . © worker ' ' i3
. o | 52 © 1973 | gl ; Asbestosfactory | 18 for
Fral weil
ey * P—Peritoneal, Pl—Dleural )
gt t Exposures dunng different periods were added. Jied
¥ fibre
iy cases was 60.2 vears (range 22—-86 years), and all were 85% of cases and 73% of controls had lived in th amd
- Caucasian. The accompanying table summarises data on same county for 20 vears before death, and there wasn the
the 15 patients who could be said to have had some significant difference between these people and those whs rela:
exposure 1o asbestos before diagnosis. 6 patients (A~F)  had lived for less than 20 years in the same counts ! } 7hv’
worked in asbestos-related occupations, whereas none of patients (H and M) lived within 3.6 km of faciore rint
their matched controls had positive histories. However,  using asbestos in New York State for 20-27 years befver §  wn
there were 2 instances of reverse exposure; that is the diagnosis. Another pauent (O) lived approximatciy | ! hom
controls worked with asbestos textiles for 3-7 years but km from an asbestos textile factory for 18 vean s LY
their cases did not (P=0-1). The median age at diagnosis ~ Leeds, England. Interesungly, her sister worked 1n tha e
for patients A—F was 60-5 years (mean 648 years). factory for 5§ years and had a pleural mesothehioma » -uri
. 10 pauents ;B. C, and G-N) had husbands and/or 1973. None of the controls lived within 8 km of asbestv T
N . fathers who worked in asbestos-related occupations, factories. Patients H and M also had relauves whe ‘ LNy
. whereas their matched controls did not. All these pa-  worked with asbestos. T
‘ uents routinelv hand-laundered their husbands™ (or There was no difference between subjects and conine in
fathers' clothing. Patients G-N were either housewives in their race, religion, duration of marned life bet-vr sha
: or were employed as secretaries and clerks 1n non-asbes- death, other ilinesses requiring hospital admission, pe -
tos-related industries. In only one instance did the case’s sonal histories, and socioeconomic status. 17 pauess ':\r
e

had mothers or fathers who had other malignancies, &2
the parents of their matched controls did not, wherea a7
the reverse occurred in § pairs, i.e,, parentsof cases bt | 41
no malignancies, and those of controls did (=0 X}
We found no evidence suggesting that affected pares ue
worked in asbestos-related occupations. Gastromntesims
malignancies were commonest (mothers—stomach o
intesune 2; fathers—intestine 3). The parentsofonls’ § ¢
controls had similar histories. There were no meotde {Jue
liomas among the parents of patients or their contre
The mean age at diagnosis of patients whose mothen@ § it
fathers had a history of cancer was §5-9 vears (medas
53 years). This was lower than the mean age for the '
study patients who had no parental history of caam s
(62-3 years), but the difference was not statisticaily g
nificant (¢ test, p>0-05). Husbands in the two groupe 48 § &0
not differ significantly in their cancer histories - 0
In 24 instances the spouses of both the patent

husband and father not have positive occupational his-
tories, while her matched control's husband worked in
the heat insulating industry for 20 years of their married
life (p=0.006). The estimated relative risk of mesothe-
lioma for this pattern of exposure to asbestos is 10 with
a 95% confidence interval of 1-42 1o 37-40. If the two
instances (patients B, C) where both the patients and
their husbands worked in asbestos-related occupations
are exciuded, the probability (8 or more out of 9) is
' 0-02. The median age at diagnosis for the 10 patients
with this type of exposure was 58.5 years (mean 57-8
years).

17 patients had fathers and/or husbands whose occu-
pations were associated with pneumoconioses other than
asbestosis, but the relatives of their controls were not.
None of these cases or their matched controls had his-
tories of asbestosis or other pneumoconioses. For 12 pa-
tients the reverse was true (relatives of cases not exposed

to other forms of pneumoconioses, controls exposed,  matched control were interviewed, whereas for the o
?>0.05). 28 pairs another first-degree relative (parunt ot
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43y contacted. The two groups ol responders Jdid not
aifer 1ni their answers to the question of asbestos-related
acupauions n that both groups gave an equal propor-
un ol positive responses.

Discussion

Our results suggest that women run the risk of malig-
2ant mesothelioma not only if they work in asbestos-
reisted tndustries but also if they are indirectly exposed
3 environmental asbestos. The husband’s occupation
sas clearly the most :mportant risk tactor, but 6 of our
pauents aiso hived in environments where more than one
wurce of exposure was hikely. The importance of other
swon-occupational exposures varies with the types of n-
Justry 1e.g. asbestos munes’ and factories,® shipyards,
ac'", present in oan area and therr proxinuty (v
tumes. Residential exposure might be especially impor-
tantm large ates,® whereas in less densely populated
areds such as New York excluding New York Citv, this
mght not be J4 signincant risk tactor.

[t1s not clear whether a dose-response gradient exists
tr malignant mesotheliomas. Studies of workers in the
:hrysotile mining and mulling industry in Quebec'* and
A factories manufacturing asbestos products'® suggest
that only highly exposed groups have an increased risk
lor lung cancer and mesothehiomas. In addition Whut-
well et al.'® found that dried lung tissue of patents who
bed of this disorder contained over 100 000 asbestos
fbres per gram. But our findings on indirect exposure
ind those of other occupational studies'™ ! ™ support
1ne suggestion that the incidence of mesothelioma 1s not
rdated simply to the magnitude of dust exposure. The
shysical properties of certain types of asbestos might
paruaily alter the actual dose of asbestos to which a per-
won 15 exposed. For example, the incidence of mesothe-
ioma in people who work with chrysotile asbestos is
:onsiderably lower than that in those exposed to crocido-
ae or amosite,™ possibly because chrysoule lbres are
.urly and more readily arrested tn the upper respiratory
et Pulverisation ot chrysoule hbres dues produce a
mgher ncidence of mesothehomas in ammal exper:-
ments.! Indusinial operations which enhance the proba-
bty of ¢ntry o the periphery of the lung, such as those
shich promote acrosol formation, might be another
Juse-moditying tactor which intluences the pathological
feponse 1o usbuestos. Unlike most torms ot dust, particles
the size of droplet nucler settle very slowly, and most are
Jrewed along in the mbaled air.®? Insulavon workers
appear 1o huve a higher nisk of’ mesothelioma than fuc-
wry workers making asbestos products. This might be
Jue to the aerosol ctfeet which can occur when nsulat-
g cement powders are mixed with waier, Interesungly
$utour putients had husbands and/or tathers emploved
n the insulaung industry. In contrast, the high tre-,
quency of asbestosis n textile workers'™ might be related
w the high droplet-nucier index (volume count/setting
wunt; which occurs when spun ibre 15 woven 1o
abestos labric.

The unusually high trequency of cancer among the
parents of mesothelioma patients is difficult to interpret.
It could merely indicate that mesothelioma patients
come from cancer-prone families. Experimental studies
wggest that the histological response to asbestos varies
suh different amimal species,”’=?* and in man geneuc
factors rmight alter suscepuibility 1o mesothelioma. This
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possibility gains some support from the fact that the
mean age at diagnosis of patients with a parental history
of cancer was somewhat lower than that lor all other
study patients. Although many questions about the
pathophysiology of asbestos-related disorders remain un-
resolved, it seems clear that simple preventive measures,
directed at how and where work clothes are laundered,
might greatly reduce the frequency of malignant
mesothelioma.

Requests for reprints should be addressed to N J. V.
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CLOSTRIDIUM DIFFICILE AND THE
ZETIOLOGY OF PSEUDOMEMBRANOUS
COLITIS
H. E. LarsoN A. B. Prics
P. Honour

Clinical Research Centre and Northwick Park Hospual,
Watford Road, Harrow, Middiesex HAl 3 u7

S. P. BorrIELLO
Bacterial Metabolism Research Laboratories, Public Health
Laboratory Sermce, Colindale, London NW9 SHT

Bacterial isolates from § patients with
pseudomembranous colitis (.M.C.) were
screened for toxin production. Strains of Clostridium
from 4 pauents produced in vitro a toxin similar 10 that
found in r.m.c. fzcal suspension. These were idenufied
as C. difficile. Use of thastgains from 2 patients induced
4 tatal cnterocoliis when noculated orally into hams-
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