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these two patients the difference between the treated and the
control group would have been correspondingly greater.

The clinical condition of the surtivors was fairly similar in
the two groups ; significantly more control patients had no
angina pectoris, but more control patients needed digitalis and
diwretics. The same proportion of the survivors returned to
work. It should be remembeered, however, that 11 paticnts in
the control group and two treated paticnts died before the end
of the obscrvation period.

The mean Thrombotest value achicved was 15.9%, which
compares favourably with previous studies from Scandinavia
(Bjerkelund, 1957 ; Borchgrevink, 1960, 1962 ; Harvald et al.,
1962 ; Aspenstrom and Bengisen, 1964 ; Serensen ef al., 1968),
but which is higher than that recently reported from Holland
(Locliger ¢£ al., 1967). Half the tests were between 5 and 14%,
Thrambotest, which is satisfactory. The bleeding complica-
tions were all trivial, and no patient had to be admitted to
hospital or to stop treatment because of them.

Our results are in agreement with those of Claussen et al.
(1961), Aspenstrom snd Bengtsen (1964) and Sercnsen of o,

'968), but differ from thosc obwained by Bierkelund (1957)

id the MR.C. (1959), who did not find any bencficial

fect of long-term anticoagulant therapy in female patients.

It is possible that differences in sclection of patients may explain
the difference in the results. Other statistically satisfactdry
studies on long-term anticoagulant therapy have included only
men (Vetcrans Administration, 1965 ; Lovell ef al., 1967) or
have not given the morbidity or mortality separately for the
two scxes (Harvald ef al., 1962 ; Seaman et al.,, 1964), and
hence cannot be compared with the present study.

An cditorial in she British Medical Journal (1964), while
advocating long-term anticoagulant therapy in younger men,
concluded: “. .. there seems to be little justification for giving
women long-term anticoagulant therapy.” Nevertheless, there
is no valid theoretical or practical reason for believing that
the effcct of lomg-term anticoagulant therapy is materially
different in the two scxes. However, while in men the effect

Anticoagulant Therapy—Borchgrevink et al.
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seer=s to be more proacunced below the ages of S5 to 60 years,
in women our study shows that there is an effect on both the
morzality and the reiniarction rate between the ages of 60
and 70. Our study docs not answer the question whether
younzer women would also benefit from long-term anti-
coaguunt therapy, though there is a suggestion of an effect on
the ranfarction rate.

The present study cannot answer how long the therapy
should Jast. The effect scems to be maximal during the firsg
three months after discharge from hospital, but our results do
not rule out that the fect lasts longer. From our study and
froxss recently published accounts we think it is logical to adope
the same policy on instituting and maintaining long-term anti=
coazulant therapy in women as in men. By carcfully cross-
anz.vsing all the data we kad hoped to be able to correlate the
posizive cflect of the tratment with ccrtain features in the
paueat’s history. We were, Lhowever, unable to find any sub-
grocp of patients in whom the therapy was effective and other
subgroups in whom it was ineffective. It may be argued,
however, that with our method of selection we were already
dealng with a subgroup of femalc patients with myocardial
infarcrion,

ts for ref
deummumzwww Berchgrevink, Depe.
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Effects of Agbestos in Dockyard Workers

GEOFFREY SHEERS,* MA, MD.; ANN R. TEMPLETON,t M3., cus.
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Brit. med. 7., 1968, 3, S14-513

ummary : The prevalence of pleural and pulmonary
abnormalities attributed to asbestos among 15,000
workers in a naval dockyard has been studicd by means
of a one-in-ten sample. Ninety-four per ceat. of the men
in the sample were examined., Of these, 3% had experi-
d conti pational exp to asb and
half of the r inder (repr ing approximately 6,800
men) had been cxposed intermittently,. The prevalence
of pleural fibrosis ranged from 28% in continuously

exposed workers to 1.9% in those with least exposure.
Most cases of pulmonary fibrosis occurred in laggers
and sprayers who had been costinuously exposed for
between 15 and 20 years. Pulmonary fibrosis was also
seen in a varicty of inxctmittently exposed trades, and had
beena preceded by extcnszvc pleural thickeaing in some
cases. Ten cases of p theli have o“lll’tid
in the last three years and a large number of mea appear

-.to be potentially st risk, i
H
® Coansultant Chest Physiciag, Plymouth' General Hospinal

.

[WITH SPECIAL PLATE FacG PAGE 574)

Introduction

From 1958 onwards cases of pleural and pulmoniry fibrosis
hawe been discovered in men working at the Roya. Juckyard
at Devonport, partly in the course of routine cx.nisations
in thec dockyard and partly among patients with ..mptoms
refered to the local chest clinic.  Further investis...on has
corZrmed an association between these conditions anc <> Josure
to asbestos, and by 1964, when the first case of pleusu. meso-
theizoma was identified, it was evident that a serious increase
in the hazards arising from the use of this rmawerial had
devedoped.

Io 1966 it becamc practicable 10 carry out a large-scale
survey with a radiographic technique of adequate quality, and
the opportunity was taken to incorporate a onec-in-ten sample
of workers. This paper is concerncd mainly with the results
of tiwe survey, and in particular with the prevalence of
sbnormalities  atributed to asbestos and their relation w
exposure,

4 Madical Director, Mass Radiography Centre, Plymouth,
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 Reinfarction
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start of the observation period—that is, during the 14 days after
discharge from hospitsl while the snticoagulant therapy they
hfd had during the acute infarction was being tapered off. The
difference in morulity in patients between 60 and 70 years,
eight ageinst one, is statistically significant (P<0.0S).

One of the two deaths in the treated group occurred in the

fir month snd the other in the fifth month. In the control

group three patients died in the first month, three later in the

ﬁmquamr.twomnnueoondqunmr,nndonemthefmﬂn

Quarter.

Necropsy in three patients (all in the control group), two
ofw!mhddndwdduﬂy,:howedw:damdmy
atheresclercsis. In two patients an old infarction was found,
but no fresh infarction er fresh coronary thrombus. In the
thndpntm-fmhtlmmhnmdmfummfowd.u
well as the old infarction,

Two -patients mﬂnm&dmdndnbmnfmu

" scute atiack of retrosternal pain, desth being presumebly dwe
to recurrent infarction. Of the contro! patients in whom post- . .

mortem cxamination wes net carvicd owt, one died suddenly,
four hed recurrent infarction clinically, end ome died in en

mammmm'mmm

Tlmnﬂduﬁumm

‘!‘cbiengﬂtmmberdmwbow

recurrent
inkrcuon.udmcludeauzuchmﬁedn definite ” a3 well .

s ptobgbk”hhrctmsbythediﬁcutmdmlmds. ‘The
three patients who died suddenly are not included in this wble.
Thedlﬂ_cuwginmhtctbn(mmdxinc)m*m
groups in patients aged 60 and over is statistically significant
(0.02>P>0.01). H both age groups are combined the differ-
m:heuunuuudmdemmk«md“)kuﬁﬁuﬂy
significant at the 1% level.

TmV—MMdW.'MM“WIW
Both Faial end Non-fatal. Figures in Peversheses Demore the
N-nbcrolk :

No. of Patients
. ‘ Trested | Comtrol

Below €0 yoare . . 3
60+ yumss.. ' 1 3(33

hospital and the first cardiac episode (reinfarction or desth)..
The cffect of the treatment scems to be most pronousiced in

Cerdiac BBmdc (Myocardig! I h, Puimonery
Oedema d‘g:a'h” Deask). Figures in Pmlu:s Denots 1he

4 No.d'uhn
. —— e —
N Trested
Before obestvetion peviod ., . . . 1
1 monch . . e . . . am
1~3 months .. . s e . . .
2 T A N R A 3
O I | Sor

' Tables VII and VIII express the correlation between the

effect pf thel:lpy and the existence and duration of angina
pectoris previous to the myocardial infsrction. The results
suggest that the effect of amticoagulant therapy is better in

patients with previous angina pectoris. The number of patients

who had had angina pectoris for more or less than onc yesr s
too small to allow definite conclusions to be drawn. But our
data do not support the hypothesis that the effect of anti-

<oagulant therapy is better in patients with a short than with

. . .
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Discherge from Hospital and First
b Sudden De

PV — NP Y |

a long history of angina pectoris before their firse infarction.
Further analysis did not show that benefit from the treatment
was corrclasted with any other flctor, such as the nature of the |
infarction or the clinical situation at discharge from hospital. '

Tasrs VH.—~Cardisc Death + Nou-fdd Reinfarction in Patients Wik
or Withous Angina Pactoris Prior 1o Their First Infercrion

. Treated Contoel
No. with
Cardisc

No.of | Nowth | no o

Bejore
‘ Trosred Cantrol
No. with No. with
Ne. of Cordi WNo. of ' Caedine
Angins pertorls <1 2 [ ] 16 b ]
Angin pecierie > 1 peat » P = I :
. . 4
Bleeding Complications

MR.C,, 1959). Hence we classified our paticnts by age in
order to secure the same number of treated and contral patients

This study, though desling with only 159 psticnts, is the
largest single study so far published on long-term anticoagulant

therapy in women. The results have shown that this treatment -

has & significant effect both on the reinfarction rate and on
the death rate in women aged 60 to 70. In patients under 60
treatment had no significant effect, but because of the method
of sclecting these patients the prognosis in control patients
under 60 is so good that & much larger scrics would have been
necessary to show a possible beneficial effect in this age group.
Hence the apparent difference in effect in patients under 60

and those aged 60 and over may be artificial. Since the two

groups were well matched prognosticaily at the start of the~
observation, it is reasonable to conclude that the nnneoagulam
therapy is responsible for the observed difference in morbidity
(5% as against 20.8%) and mortality (2.5% as against 11.7%).

‘ So far as we can judge all deaths were cardiac.

Two patients in the control group died before the observation
period started and are not included in the statistical analyses.

" Nevertheless, sincz they died in a period when anticoagulants

for their acute infsrction episode were being tapered off we
cannot rule out the possibility that continuvous anticoagulane
thenpywwldhnchmd.thepromn. If we had included
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" Tou! employed in North snd South Yards
Men on the weekly pay roll of the North and South Yards

[y

-

Working Environment

Th= conditions of work in Devonport Dockyard have been
more fully described elsewhere (Harries, 1968). They can be
summarized by comparison with methods of work in come
mercial shipyards and by reference to changes in practice
during the postwar years leading to the large increase in the
amount of asbestos handled. .

A navel dockyard is concerned largely with refitting and
modernization, and only 10 & lesser extent with new construc-
tion. A mejor refit is likely to require the removal of a large
proportion of al types of insulating material, and it is the
stripping and removal of old lsgging rather than new applica-
tion which causes hazardous working conditions with very high
dust counts. This work is done st the same time s many
other jobs, and all these activities take place in small ili-
‘ventilated compartments. As a result workers in & varicty of
trades not directly concerned with the handling of asbestos are
exposed to the same working conditions.

Changes in practice arose from d\edumadfe:hemrmuh

tion to mect the need for improved environmental conditions

iR tropical waters, lessening of fire risks, clesed ventilation

and recirculation of air during simuisted stomic werfare, and
improved efficiency in propuision machimery. These constrisc-

tional demands developed in the later war years and centinued
into the carly postwar period, resulting in a meximum level of
exposure during refits between 1950 and 1963, Al types of
asbestos fibve were used,  Significant exampies are the use of
pure amesite sections for high-tempersture steam-pipe insuls-
mmmmdmmmmm“m
the flight decks of sircraft carriers. :

It must be emphasized that these conditions no longer prevail,
and thst 8 drastic reorganization of working practice has been
mkdaminudutominh’nheﬂxerhbofmm

Methods -

The Navy Department employs some 21,000 civilians in the

Plymouth area. Al activitics connected with shipbuilding and
refitting are confined to the main dockyard, comiprising North
and South Yards at Devonport. The number employed in

the main dockyard is 15,765, and the relevant subdivisions of . -

utwcupatwndsn'nctmemdmnm'raﬂel

Tams l-—o«:npuind Structure of Main Dechywd

Finance stefl ve e ee e T2 (Huciuded from sempling)
D\hﬂftmoleoul
: _*hn’emmyndckrinl ived i 1%
shij H.din(md:dnm: 15,000 (lb% - 1,508
%;::,M " m}mm ‘ Semple
ing ions ., . 2,0

.. 15,768 a

are recorded numerically on & computer tape, and advantage
was taken of this procedure to obtain & 10% ssmple. This
method excluded managerial and finance staff, and for the sake

of simplicity 15 other female workers were also excluded.

The remaining 15,040 men form the subject of the survey.
The number working afloat at any one time is estimated to be
6,000, but on account of the constant interchange between work
afloat and work eashore this can be only an approximation.
Most of the exposure to asbestos dust occurs within this group,

but the number exposed varies considerably from dny to day.

The average is in the neighbourhood of 2,000.

" The 10% sample, consisting of 1,504 men, was used for the -

study of prevalence and exposure. Chest radiography was also
oﬁuedtomothawormmu\edockyud.mdmaddmogﬂ

Asbestos—Sheers and Templeton '

" 7,687 men were examined in this way, A more detailed study

575

e

of 420 men, including sll those known to have been cone
tinwoinly exposed, is being carried out concurrently as a
scparate investigation.

Response

Efforts were made fo trace every man in the 10% sampic.
In addition to the small number who were 100 ill to steend
or who dicd nesr the time of the survey there were 25 who
feft the district without trece and a final residue of 59 men

who refused to co-operste. The remaining 1,414 men were -

examined, indicating & response of 94% (Table II).

Tasrs 11.—Response te Examinasion
w‘hw} y . . . 1,904 -
Died . 2 0
Unirmced .. 23 e e
Defoutted .. W)
Numsber enomined .. s . as

1418 = 4%

‘

Men in the 10% sample recorded their industrial historics
on a standerd form, and the record was checked by a trained
assistant st the time of radiographic examination.

‘The initisl radiogsaph in the majority of cases was the 100
by 100 mm, photofluorograph produced by the Odelca camers /
(wb:bwpmmnmmy‘nd),mpbdloczoom
%-ray generstor and  phototimer.,

The films were read by both of us independently, and in any
case where an sbnormality was suspected by either reader the
subject was recalled for confirmatory radiographic examination
and for verification of the industrial history. Clinical examins-
tion was carried out in all cases in which an abnormality had
been attributed 10 exposure to asbestes, and the pulmonary
function was examined in all those in which there wss any
suspicion of involvement of the lung parenchyma,

Anslysis of Exposure

Th= measurement of exposure in terms of dust concentrations
and time exposed was impracticable on account of the wide
varistions in working conditions. In the small group of men
whose work involved continuous handling of asbestos- the
number of years spent in the job provided a fair basis for
comparison, but for the great majority of men in the dockyard
these conditions did not apply. Ewven after taking a most
detailed industrial history it was often impossible to make a
reasonable estimate of the proportion of working time that had
been spent under hazsrdous conditions. The analysis was

" therefore based on the trade in which each man had worked

.t

.-‘l'nu 111 —Exposure Groups

Typeol: . o . No.in | Towlin
Hxposure Geoup o L Samph Group
e sy ] .
s :Ill Xy ::
Painter .. v . P a2
1 Blectrical fitter . E
. Riveter-coulker-drilles . ™
2 Burner, welder .. . pos »s
Iamermicent P e opernmich . 1 % ).
Shi; . . . 173
. R { [y S B S}
4 All other
Varied or m including
Iabourers .- . “e
. Towliasemphe | 1414
! \
- ‘ . "
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for the greater part of his time in the dockyard. Two measure- *

ments were made: firstly, the number of years spent in the
trade, and, sccondly, the number of years since first employ-

provide numbers of sufficient size for analysis (Table I11).
The first group consists of occupations which involved con-
tinuous exposure: Of these, the laggers and sprayers were the
most heavily exposed, but there were also s small number of
men who uscd osbestos cement and asbestos cloth or who
handied the matesial in stores. Painters have been included
in this group, since their work is mainly below decks and
regularly involves the cleaning of surfaces heavily contaminated
by asbestos (exterior peinting it done by men in the semiskilled

latter trades in & separmic group it was
imptasionofthemofpnmd
enced by intermittently exposed men. ) o
The fmhmmmyeecum
the majority do not invelve significant exposure, but
ahmnmhdmkﬂummwm

ho
, -liable to frequent changes of job. Someofﬂmemcnvorhed

gt~ e

Mnmhkw

The commonest finding was.the limited plague of pieural
. thickening. This is best scen on the lateral chest wall, s3 in

83 assistants to teadesmen in the second and groups.

Asbestos—Sheers and Templeton

* ment in the trade, Trades have been grouped in order to

mhummhyedmmmmddu:mupkum.

+ and were thus heavily exposcd at times.

MW”M

this situation it is wangential to the x-ray beam. It is charac-
teristically bilateral and does not involve the costophrenic angle
(Fig. 1, Special Plate). Plagues may also be present on the
disphragmatic and mediastinal picura but are difficult to observe
uniess of calcific density. F'sques on the anterior and posterior
_chest wall may become visible when of similar density. These
may show the so-calied holly-leaf outline, but can range from
uniformly opaque, very dense shadows to faint groups of
nodules which may be difficult to see but which probably

" represent an carlier stage in the process of focal deposition of

calcium in the periphery of the plaque. This latter varicty
can be a csuse of difficulty in interpreting the pulmonary
pattern,

More extensive pleural thickening was also seen. In these
cases the pernphenl opacity overlaps the Iung field to a vuymg
extent. The inncr outline of the opacity may be quite well
" defined when the main area of thickening s situsted laterally

. (Fig. 2, Special Plate), but is frequently indistinct, becoming

progressively more feint as it fades into the centrsl ares of
the lunx field. Involvement of the costophrenic anglk and lower
zone is not uncommon, and this extension of the pleural reaction
hlsbaenobscrvedwnh\nlpenodof three months (Fig. 3,
Special Plate). It may be accompanied by a smull effusion,
Such cases may present in clinic practice, upecmlly when
associated with sn acute episode of pleural pein, but others
have developed insidiously. )

Larger effusions werc scen occasionally, but the accompanying
shortness of breath usually leads to referral to a clinic rather

than to discovery in a routinc examination. Resolution of the |

ﬂuid‘hmnuymmnpuatedhthenon-ml\w cases, but

v

(Fig. 4, Special Plate).

Barrem
Manecar jevasnt

subsequent radiographs are likely to show evidence of pleural
thickening, which may be of cither the limited or. the extensive
type. .
Extension of the pleural thickening upwards towsrds the
fung apex was seen in 8 small number of cases, and it would
scemn that only the limitations of standard radiographic tech-
niques prevented more frequent demonstration of this resction
on all sspects of the pleursl surfaces. .
Additional linear shadows, especially in the lower zones, are
olten seen in conjunction with extensive pleural thickening, and
deformity or displacement of the lesser fissure is common,
These shldmmlikzlytonpmdnminthvm
pleurs, but with progressive involvement the normal pulmonary
pattern is increasingly ebscured, and it becomes
tomunpttodncmnmmbemﬂe:mlmdpumy
changes on radiographic evidence alone,
Cascsmwhlchtheudmphnfammolpw
fibrosis predominate formed a small but clearly recognizable
group, Pleursi changes were rarely absent in this group, but,
Wcmwmmmmma,mm
nodular and linear opacitics could be sstisfactorily demonstrased

“— e

Clesification
Definition in purely radiographic terms is practicable for the

limited pleurs! plaque, but in all other cases additional dieg- -

nestic criteria are needed in order to differentiste those in which
the fibrotic reaction involves the parenchyma of the hmgs: A

- preliminary requirement in all cases was adequate evidence of .

exposure to asbestos. The diagnosis of pulmonary fibrosis
was accepted only when the typical persistent basal rales were
detected and when reduction in the gas transfer factor to Jess
than 70% of the predicted value was confirmed (CO singie

' breath technique). Cases in which any other cause of pulmonary

fibrosis was suspected have been excluded.

The term * pleural plaque ” has been restricted to those cases
in which the extent of the pleural thickening did not exceed
the equivalent of four rib interspaces on cither side and in which
ﬂ:degmdplamlthnekmmgmmuﬁcmwmﬂt
normal pulmonary vascular pattern.,

Cases of more extensive pleural thickening in which a diag-
nosis of pulmonary fibrosis was not established were placed in
an intermediate category. This category inevitably includes
borderline cases at both upper and lower limits, and in particular
it includes cases’ in which there were good reasons for suspecting
pulmonary fibrosis but in which all the diagnostic criteria were
not satisfied. This problem is inherent in any attempt to classify
what is in reslity a continuous range in the extent of the reaction

" to a fibrogenic dust.

Cases showing opacitices of calcific demity have been included
in the appropriate category according to the extent of the pleural
hickeni

Results in the 10% Sample’

Pulmonary Fibrosis—There were four cases of pulmonary
fibrosis, of which three were found in the small high-risk group
of workers, All three had been laggers ; 15 years had clapsed
since they started work in the trade, but none had been exposed
for more than 20 years. The fourth was a labourer who had
been employed for 29 years, in the course of which he had
cleared up lagging debris in an aircraft carrier. Exceptionally
high dust counts have been recorded during this procedure.

Bxtensive Plewral Thickening~Of the 11 cases in this
category two occurred in the high-risk group of trades——one
in a lagger and the other in a painter, Seven occurred in trades
with recognized intermittent exposure—-five in group 2 and two

.
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in group 3, Of the remaining two cases one had worked 23
a cleaner in the boilermakers’ shop, and also, more significantly,
clearing up lagging debris in an aircraft carnier.  The other had

‘worked in small craft only, but had previously been a naval

engine-room rating for 22 years. In nine of the 11 cases the
time since first exposure exceeded 30 years. Of the other two

one had been a ship fitter for 18 years and the other had been -

unmgmeﬁner(ornomomdun lzyunbmhldpmmaly
worked as & ship’s enginecr.

Limited Plaques—There were 48 cases showing limited

extensive plcuul thickening ; 10 were in the Iugh— grouwp ;
27 were in trades with intermittent exposure (17 in 2'
and 10 in group 3). The remaining 11 were in group 4. '!'h
time since first exposure was over 25 years in 35 of the 48
cases. It was under 15 years in six cases. Two of these were

laggers, but onc had aiso werked #s & boilermaker for 27 yesrs.

Of the other four one had previously spent 31 yesrs main-
taining steam turbo-generators in a powcr siation, ome hed
worked as a plumber for 11 years before continuing ih the same
trade in the deckysrd, onc was a peinter’s assistant sand_had
probably been heavily exposed st times, and the fourth is men-
tioned below a3 sn unusual casc of biapical calcification.
Calcification—QOpacities of calcific density were ebstrved in
mcmmdoccmdmaﬂdsemp«mﬂmwﬂh

33 years. The other case was unusual. Calcification was
timited to the extreme apical picura on both sides symmetrically.
The industrial history included 12 years as an electrical fitver
in the dockyard, but this work was limited to the maintensanee
of the telephone exchanges ashore. There was no mtisfsctory
evidence of exposure either 10 asbestos or to tslc in any previous

occupation. The cause of the condition remains unexplained,
except on the basis of environmental exposure.

The relation between the three types of abnormality and the

- time since first exposure in all groups of workers is shown

in Fig. 5. The number of laggers who have remeined in
anphymtformomﬂmliymmﬁmwnm
mnmmammmdtbmmidtnnn’
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Prevalence

The prevalence of all types of abnormality attributed to
asbestos was 4.4% (63 cases in 1,414 men). A toul of over
600 cases in the dockysrd as a whole may therefore be expected.
This figure gives an indication of the size of the problem, but

because of the wide varistion in working conditions further
+ breakdown is' necessary before comparisons can be drawn.

' - ,
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Fig. 6 rciates the prevaience to the four exposure groups
and also shows the distribution of the three types of sbnor-
mality. These rates arc subject to error on account of the
small number of men in group 1 (only 3% of the total) and
sre not adjusted for differences in age structure, Analysis
shows that the number of men over 45 years of age is & litte

el 1 [3 ,Pieural pleques
”-1 ¢ e
RN Qs o
O ‘MR Puimossry fibrosis
, ‘e L
£ 204
g .
N .
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i 3
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'!:nwum
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higher than would be expected in group 1 and substantially
higher in group 4. In group 3 the number in this age bracket
is lower than would be expected, and the same spplics 10 men .
in up 2 (Table IV). Th-dlﬁaultyanbe

) Expesure Geowp
© Age Towd
) 1 2 3 e

. 15-24 4 u1 ™ 103 20 .
23-34 9 52 kil L4 230
- 9544 - 10 63 7 109 2
45-54 10 " “» 19 3.
55-64 L] 4 43 176 bt
.23 - < 2 1 E
+ Tetal < 3 33 [ 1AM

‘The most obvious feature is the much highér prevalence
of all types of abnormality in men experiencing continuous
occupational exposure (group {). The number in this group
is too small to justify detailed analysis in a 10% samplé, but
it is important to note that the majority of cases of pulmonary
fibrosis occurred within this group and that in consequence
the number of men suffering disabling disease was smail in .
relation to the total number of men in the industry.

On the other hand, though the prevalence of pleural abnor-
malities in groups 2, 3, and 4 is relatively low, the numbers
involved are Jarge and indicate a total of littie under 600 cases.
‘The difference between group 2 and group 3 is small and
probebly of little significance. In both groups a sharp rise in
prevalence occurred when the time factor exceeded 25 years.
This applicd equally to time since starting work and to time
spent in the exposed occupation (Table V). The prevalence
of pleural abnormalities in these two groups combined after
2$ years or more nnec ﬁnt exposure was 14% (Zl caes in
199 men), . .

\
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In group 4 over half the workers experienced little more

than environmental exposure, and this s reflected in the
prevalence rate of 1.9%. -~ .
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F30. 7.—Prevalence of sbuermalitics (al
sroups related 1o time since

The proportion of pleural sbrormalities classified a8 exwen-
sive pleural thickening wes a little over one in six. This
proportion showed little variation between the four exposure
mupshnmmonem!oud&rzimhdehudm
ﬁmw

types) in espesars
cHpoS.

Malignant Discases
Mesothelioma—The first histologically confirmed case of
mesothelioma of the pleura occurred in 1964 in @ man who
hadbecnnboﬂermakerforﬂym. On retrospective review

it scems probable that other cases had occurred during the .

preceding decade.  Since 1964 the numbers confirmed were:
three in 1965, two in 1966, and five in 1967. One case was found
in the 1966 survey (not in the sample) with a small pleural
reaction in the left costophrenic angle. In every case there
had been intermittent exposure to asbestos of all types in the
course of long periods of employment in the dockyard. The
time since first exposure exceeded 30 years in all but owee.
Peritoneal mvolvcmcm was not observed.

Bronchog Carei ~—Two cases of bronchogenic carci-
noma were found in the sampie, and this incidence happens
1o conform to the average figure of 20 cases expected in one
year in dockyard workers under the age of 65. Insufficient

- evidence has as yet been accumulated to establish an association

between this tumour and the effects: of exposure to asbestos

Asbestos—Sheers and Templeton

‘' Other Abnormalities

Pul v Tuberculosis—One case of sputmn-poamw
mberculom was found in the sample. Two others were given
prophylactic chemotherapy for small, doubt(ully healed lesions.
The annual incidence of new cases of puimonary tuberculosis
in dockyard workers has falien from 15 in 1962 to four in 1967.
These rates are lower than those for other men between the
ages of 15 and 64 living in the county borough of Plymouth.
The rate for Plymouth is the same as the average rate for
England and Wales (41 per 100,000 males aged 15 to 64).
Care has been taken 10 excludé tuberculosis as a possxble cause
of pleural thickening. In cases where any doubt has risen on
this point the abnormality has been recorded as postinfective
picural thickening and excluded from those attributed to
‘asbestos. The number in the sample classified in- this way
was 39. This is more than would be expected, and it is reason-
sble to suspect that in seme cases asbestos may have been a

factor. Pkmdeﬂmmmud.mdnpmblemm-

differentisl diagnosis, but none accursed in the 10% sample.

Other Conditions~—Of the conditions stimulating diffuse
pulmonary fibrosis, only two were identified within the 10%
sample. One was a casc of ssrcoidosis -in which subsequent
obscrvation has shown partial resolution of the diffuse pul-

monery nodulation, Tlnoﬂuwaupmvmmlydngmcedan
of complicated coal miner's preumoconiosis.  The prevalence

of bronchitis and emphysema is fortunstely low in Plymouth,

snd in very few cascs has sirway obstruction interfered with
clinical end functional assessment.

Discussion .

The occupationsl structure and petiern of exposure 1o
asbestos in the dockyard leads to the risk of the development
of picural sbnormalities in a disproportionately large number
of men. The prevalence and possible complications of these
conditions are therefore of particular importarce,

The prevalence rates cover a wide range, corresponding 10
the varicty of working conditions in so heterogencous a labour
force. At one end of the scale, on the basis of the 10% sample,
the expected prevalence of pleural abnormalities among the
420 continuously exposed men (28%) is comparable with the
rate of 24% obscrved in New York insulation workers (Selikoff,
1965). At the lower end of the range there are over 6,800
men with little exposurc among whom the prevalence rate is

" 1.9%. In an environmentally exposed community living nesr

the anthophyllite mines in Finland the highest rate was slightly
below 1% (Kmluoto, 1960). Occupying an intermediate
position there is the important group of approximately 2,000
skilled tradesmen with over 25 years of intermittent exposure
and a prevalence rate of 144, Half the total of pleural abnor-
malities occur in .this group, and these include 70 of the
expected 110 cases of extensive pleural thickening. .
Necropsy studies suggest that only 15% of sll pieural plaques
can be detected radiographically, and that these are those most
denscly caicified (Hourihane, Lessof, and Richardson, 1966).

in the dockyard. In recent reports an increasing number of kess dense pleural
‘ ] TaaLe V.—Prevalence Related to Time Since Pirst Bxposure and t0 the Time Spent in Exposed work
Years Since Pirst Bxpesure Years Spent in Bxposed Work !
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opacities have been described (Anton, 1967 ; Leathart, 1967),

but it seems evident that a large proportion of pleural abnor-
malitics remain undiscovered and tha: prevalence rates based
on radiographic surveys are considerably underestimated.

Pulmonary fibrosis occurred in a varicty of trades in which
exposure was intermittent, and appeared to be & definite risk
in some cases of extensive pleural thickening. In 50 such
cases scen locally during the last five years an attempt was
made to apply the distinction drawn by Elmes (1966) between
circumscribed hyaline ‘fibrosis in the parictal pleurs and a
diffuse pleural thickening with ill-defined nfargins, most pro-
nounced over the lower lobes, which he relates to underlying
parenchymal discasc. There was considerable overlap between
the two varieties in some of our cases, but it would be reason-
able to regard 26 as parictal pleural thickening and 24 as mainly
diffusc Jower-zone fibrosis. All five cases in which a diagnosis
of pulmonary fibrosis was subsequently established occurred
among the 24 with diffuse lower-zone fibrosis.

A possible explanation for the predominance of pleural over
parenchymal changes is that the intermittent exposure experi-
cnced in most of these cases has sllowed sufficient time to

clapse for the appearance of pleural reactions, while the dust
concentrations were insufficient to give rise to pulmonary

fibrosis as the presenting feature.

A further cause of anxiety is the possibility of a relation
between pleural fibrosis and malignancy. Our first case of
mesothelioma was preceded by extensive pasietal pleural

thickening for more than five years. Others have developed

. &
s

9, .

Suuunary : 272 paticats on long-term cﬂmqw

therapy were assessed with respect to ocular tozicity
and clinical benefitt A simple scheme for rendering
patients ophthalmologically safe is presented, employing -
the recording of central fields to red.targets. Under this
it was possible to diagnose a state of premaculopathy,
which was reversible on stopping treatment. The incl.
dence of premaculopathy was 41% in 143 patients whe
otherwise displayed no abnormality of the fundus ocull
and who had received 3 mean total dose of 410 g. of
chloroquine phosphate or the hydroxychlomqmno sul-
phate equivalent. Under this joint ophthllmolonal and
rheumatological supervision it was considered that the
minor side-effects that may be caused by chloroquine are .
outweighed by its therapeutic value,

Introduction

In spite of undoubted therapeutic value in certain disorders,

the use of the antimalarials chloroquine phosphate (Aviochlor),
hydroxychloroquine sulphste (Plaguenil), and_ .chlomqmbne
sulphate (Nivaquine) has been losing favour in clinical practice

® Ophthalmic Regisuar, Roysl Berkshire Hospital, Resding. Present
address: The Eye, Exr, so) Throat Hospitsl, Shrewsbury.

¢ Consultant Physician in charge of Rheumatuc Discsses and Physical
Medicine 08, snd District Hospitals Group,

Asbestos—Sheers and Templeton

: ! S. P. B. PERCIVAL,® MA, M3, DO.;
" Ve

Brit. med. )., 1968, 3, 579-584
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in the neighbourhood of previously identified limited pleural
plaques. In addition to those with recognized pleural fibrosis
there are at present in the dockyard over 1,200 men whose
first occupational exposure to asbestos was more than 30 years
ago, and a further 1,000 who have been environmentally
exposed for a similar period. The large number of retired
men living in the district must be added to these in order to

. Bsin an impression of the number who may be st risk.

It is hoped that the Jong-term study of a scries of all types
of pleural thickening will help to assess the added risks of
malignancy and morbidity from extending fibrosjs,

We would like to thank Surgeon-Comumander P. G. Harries,
Royal Navy, for his close collaboration and for heip with pulmmry
function studies ; Dr. J. C. Gilson for encouragement and valued
sdvice ; the Admiral Superintendent of the Dockyard and his staff
for their co-operation ; and the =1aff of the Mass Radiography
Service for their skilled work. The investigation was supported
by a research grant from the South-western Regional Hospital®
Board.
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Chloroqume Ophthalmological Safety, and Clinical Assessment m
Rheumatoid Arthritis

A .

1. MEANOCK,} M., MRCP. .

because of ocular toxicity. It is the purpose of this paper to
show how antimalarials may be rendered ophthaimologically
safe and to assess the clinical and functional status of a group
of patients on continuous antimalarial therapy, the majosity of

whom had rheumatoid discase, ’-

Material and Methods
The 272 outpatients taking part in the survey were referred from
the departments of rheumatology and d gy 1o the ophthalmic
outpatient department during 1964 and the early pm of 1968.
Their sge and sex are shown in Tabie L

Tasty 1.—Age angd Sex

Male
_— Ased | Pemaie Aged f,r“
2040 ' 4160 | 6180 | 2040 | 41-60 | 6183 |
Rheumetold ’ s % , % 23 ! us 7 ;29
O I | ‘ . 2, 1T, 4 1 e

The standard daily dose of antimalarial was 250 mg. of chloro-
quine phosphate or 200 mg. of hydroxychloroquine sulphate. Five
patients had also received courses of chloroquine sulphate. Ninety-
three recem:d double the daily dose during the first part of their
course,"and 43 reccived half the daily dose during the course when
coatrol at this level scemed aatisfactory.




