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UNIVERSITY OF MARYLAND 
SCHOOL o r  MKdCJNK ■ 

OIVIUOM rod rULMONAKY DUKASES
lAUWOU 1. MASYkAMS

January 27, 1965

R obert F . Chenowith, M. D.
M odical D irecto r  
M aryland C asualty Company 
B a ltim o re , M aryland 21203

D ear D octor Chenowith:

We have com pleted  our r ev iew  of the group of record «  of the em p lo y ees  
of the G race Company who are a s so c ia te d  w ith  the Z O N O U T E  op eration  in  north*  
w e ste r n  M ontana.

I have chosen  to approach th is  from  the poin t o f  v iew  that the G race  
Com pany is  d esirou s of m aintaining th is  op eration  w h ile  a ssu r in g  befo th em se lv es*  
and th eir  em p loyees of the sm a lle s t  p o ss ib le  r is k  o f h ea lth  hazard  fro m  th e d ev e lo p ­
m en t of pulm onary a sb e s to s is .

You w ill find en c lo sed  the o r ig in a l r ec o r d s  p lus:

A brief su m m a ry  o f the lite r a tu r e .
An an a ly sis  of the health  r ec o r d s .
An outline for an ep id em io lo g ica l study of the e ffe c ts  o f th is  
ind ustria l hazard.

I would sum m arize our thoughts and recom m en d ation s in  th e-fo llow in g  
. .w ay . I h a v e  aotBShg but the h igh est r e sp e c t  fo r  D r. N e lso n  in  under taking« t h is ,  

study w h ile  carrying on a busy p r a c t ic e . However: he su ffe r s  from  a lack , of 
etjTHpmsne ahu petrsonnsi need eh to -p e n o r m  am adequare eva iu su u n r w h ile  m a n y  
of the r ec o r d s  are u n sa tisfactory , a p lus 20% x -r a y  in c id en ce  o f pu lm onary  
in filtra te  p lu s som e confirm atory p h y sio lo g ic  ev id en ce  w ould su g g est that th is  
plant has an im portant health  prob lem . T his i s  p a r ticu la r ly  so , a s  r esp ir a to r y  
function  t e s t s  of the type he p erform ed  a r e  a im ed  p r im a r ily  at e lic it in g  o b stru c tiv e  
a irw & y d isea se  w hile pulm onary a s b e s to s is  i s  p r im a r ily  a f ib r o s is  o r  r e s tr ic t iv e  
d is e a s e . In other w ords, should m o re  se n s it iv e  t e s t s ,  i .  e . , d iffu sin g  cap acity ,

• lung com p lian ce , w ork of breathing, a r te r ia l b lood g a s e s  and ven tila tio n  at r e s t  
and e x e r c is e ,  and total lung v o lu m es and a irw ay  conductance be app lied  T w ould  

* n o t  be su rp r ised  by a doubling of th is  in c id en ce  of d is e a s e . A  secon d  point to 
note i s  that in  any group of w ork ers such as  th is  w h ere  a m a jo r ity  a re  c ig a re tte  
sm o k ers  one can expect to find a p rev a len ce  of 20% or g rea ter  o f o b stru c tiv e
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airw »y d isea se  on the b a s is  o£ sm oking when s e n s it iv e  t e s t s  and q u estion n aires  
are u tilized . The com pany cannot be held  r e sp o n sib le  for th is  d isc a so . In 
addition a 5-15% p reva len ce  of asthm a can be ex p ected  in  the adult population. 
T h erefore, if  the com pany plans to eva lu ate th is  h ea lth  p rob lem , it  shouldn't be 
done without the a ssu ra n ce  of a conqplete ep id em io lo g ic  and p h y sio lo g ic  w ork-up  
and som e ca re  m u st be taken that in  the se le c t io n  o f r esp ir a to r y  function te s ts  
one is  not caught in  the frequent trap of a ssu m in g  that a few  so p h istica ted  te s ts  
offer an a ssu ra n ce  that in  the future ind ividual w o r k e rs  w on't be studied, p o ss ib ly  
for leg a l r e a so n s , w ith com plete  te stin g  w hich  w ill  r e v e a l d e fe c ts  not p rev io u sly  
shown. T h is .ex a c t c ircu m stan ce  has o ccu rred  in M aryland and I can a ssu r e  you  
that the defendants lo st such c a s e s , no doubt in  part from  th e ir  unwitting, fa ilu re  
to obtain com p lete  testin g  in  a com p lete  study p lan  at the o u tse t.

I would recom m end to you that a co m p lete  ep id em io lo g ic  and p h y sio lo g ic  
study be done in  K a lisp e ll in  the near fu ture, fo llo w ed  by the in stitu tion  of w h atever  
dust con tro l m e a su r es  a re  d eem ed  n e c e s s a r y  and a  rep ea t of the te stin g  p roced u re  
in  two -  th ree  y e a r s . In addition, a m atch ed , co n tro l group of w o rk ers  not exp osed  
to a s b e s to s  be studied, p o ss ib ly  from  another G race Co. op eration , eg. D avidson  
C h em ica l, e tc .

Such a study would be c o s t ly  a s  it  would in v o lv e  m ovin g a team  of 
in v e s tig a to r s  and equipm ent to K a lisp e ll on two O ccasion s p lu s the study of a 
con tro l group. H ow ever, i t  has b een  m y  ex p er ien ce  that the c o s t  o f such  a study  
v e r y  seldom  e x ce e d s  the s iz e  of one la w su it resu ltin g  from  in d u str ia lly  acq u ired  
d isa b ility . It i s  p o ss ib le  that the D iv. o f O ccu pational H ealth, U. S. P .H .S .  w ould  
support such a study.

It i s  undoubtedly a n tic lim a tic  to note that w e have the p erso n n e l and 
ex p er ien ce  to do such a study and I w il l  be speaking to  the M ontana A cad em y o f  

.G eneral P r a c t ic e  th is  June.

Should you have any fu rth er  q u estio n s, I w ould  be happy to attem p t to  
A n sw er them*.

S in ce r e ly ,

-¿¿¿¿¿la- *¿7. ¿¡k*-<uS j
WILLIAM S . S P IC E R ,/jR ., M. D.
H ead, D iv is io n  fo r  P u lm on ary  D is e a s e s

W SS:skh
E n clo su re



ASBESTOSIS STUDY

The fo llow in g  i s  a. c u r so r y  a n a ly s is  o f 140 su b jec ts , 136 of w hich  w ork  

in  a s  a s b e s to s is  p lant. F ou r su b jects  a re  c ity  e m p lo y e e s .

The in form ation  a v a ila b le  c o n s is t s  o f n am e, a g e , height, w eigh t, v ita lor  

sp iro m etry , c h est f ilm  rep o rt, and b r ie f  w ork h is to r y .

M ethods:

S p irom etry  w as obtained w ith  the v ita lo  retracing s w ere  exam ined-for tech n ica l 

a ccu ra cy  and for- su b jects  coop era tion  and ex er ted  e ffo rt. T h ejv ita l capacitiesA w ere  

e x p r e sse d  a s  % of p red ic ted  n orm al v ita l cap acity . T h ese  axe c la s s if ie d :  S = sa tis fa c to r  

E = ex ceed ed  5. 0 l i t e r s  w hich  i s  the m axim um  cap acity  o f the v ita lo r , and U -  un­

sa tis fa c to r y  .
(FEVi)

The fo r c ed  ex p ired  v o lu m es  in  1 second^are e x p r e s se d  a s  % of p red icted  

n orm al for  1 second . T h ese  and the m axim um  ex p ira to ry  flow  r a te s  (M EFR) w ere  

categorized : 1 = good, 2 = fa ir , and 3 = co m p le te ly  u n sa tis fa c to ry  reco rd .

The ch est f ilm  rep o rts  w e re  graded a cco rd in g  to the a s b e s to s is  c la s s if ic a t io n  

u s e d  by W illia m s and H ugh -Jones (1). E ach  lung w a s d iv ided  in to  th ird s  and each  

a r ea  graded 0 -3  fo r  no, s lig h t, m ed iu m , -and h eavy  m o ttlin g  (grading 0 -1 8  for  no to

e<rhr<. i u. %t  uj v i  a-Ktl n r f  -f m *  vt— *-»-*.;* durecrc
R esu lts:

(2-i/iW)
R a d io log ica l C hanges com patib le  w ith a s b e s to s is  w e re  p r e se n t  in  20. 6%Aof 

the plant w o rk ers: 39% (18 su b jects) of th ese  had -p leu ral r ea c tio n , p resu m ab ly  from  

a s b e s to s is  a s  no c a se  of p leu ra l rea ctio n  w a s rep orted  in  the a b sen ce  o f ev id en ce of 

a s b e s to s is  on x -r a y . The s e v e r ity  of a s b e s to s is  . . -»pears to be r e la ted  to the total 

duration of w ork and to the duration of w ork in  the m il l  (table 2). The x -r a y  grading  

sy stem  of 0 -1 8  would c la s s ify  26 of the 28 w o rk ers  w ith  a s b e s to s is  a s  having



m in im a l d iso s sa  (grada 1 -6 ), 2 a* having m o d era te ly  advaacad d isea se  (grada 7 - 12). 

and none as  having far  advanced d ise a se  (grada 1 3 -1 8 ) .

S p irom etry . V ita l ca p a c itie s  w are c o n s id e r e d  sa tis fa c to ry  for a n a ly s is  in  

35% of c a s e s  (4 9 /f iO ) . T8% (25 c a se s )  of the r e c o r d s  ex ceed ed  5. 0 l i t e r s  w hile  47%

(66 reco rd s) w ere  c o n sid ered  submaxim&l for  v a r io u s  r ea so n s . T h erefore , 65% of the  

v ita l c a p a c itie s  could not be u sed  in  the a n a ly s is .

60% ($4  reco rd s) o f the F E V ^  q" w ere  e ith e r  good or fa ir  and co n sid ered  

sa tis fa c to r y  for  a n a ly s is . The other 40% w ere  ex c lu d ed  from  the study.

62% (87 reco rd s) o f  the MEFR*s w ere  e ith e r  good or fa ir  and con sid ered  

sa tis fa c to r y  for  a n a ly s is . T he other 38% w ere  ex c lu d ed  from  the study.

The re la tio n sh ip s  am ong sp irom etry , x - r a y  ev id en ce  of a s b e s to s is  and 

w ork  h is to ry  a re  s e e n  in  T a b les  1 and 2. It a p p ea rs  that the FVC and M EFR va lu es  

in  th o se  w ithout a s b e s to s is  on x -r a y  are s lig h tly  b e lo w  n orm al. T his i s  probably

a r e s u lt  o f  su b m axim al e ffo rt on the part o f the su b jec ts . The FEV^ in  th is  sam e
c

group i s  w ith in  n orm al l im its .  R ela tive  d if fe r e n c e s  b etw een  the d ifferen t groups 

su g g est m ild  d e c r e a s e s  in  the v ita l  aapacity , FEV 1 and M EFR  in  th ose  w ith  a s b e s to s is  

T he FE V 1 m a y  be w o r se  in  th e m il l  w o rk ers . No d e fin ite  ch an ges in  sp iro m etry  a r e

- • « r
s c e n  w ith  in c r e a s in g  grade o f a s b e s to s is  h ow ever, th e  num ber of c a s e »  In each  

group i s  sm a ll.

D iscu ss io n :

T h is  study in d ica te s  a 20% in c id en ce  of a s b e s to s is  in  w ork ers studied . 

C rude sp iro m etry  su g g e sts  that th is  group of a ffe c te d  w o rk ers  have m ild  r e s tr ic t iv e  

and o b stru c tiv e  v en tila to ry  in su ffic ien cy . The 4 c ity  em p lo y ees  studied revea led  no 

d efin ite  trend . No ev id en ce  i s  p re s e n t  to in d icate  th at th ey  have b een  affected  by 

a s b e s to s is .

1. W illia m s , R. and P . H ugh -Jones. The R a d io lo g ica l D ia g n o sis  of A s b e s to s is .  
T horax, 15:103, I960 .
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1 0 1 .5
'M, ,

*1 , ,
# V alu es in  p a ren th es is  in d icate  no. o f r e c o r d s .
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STUDY OF THE EFFECTS OF AS INDUSTRIAL HAZARD

IN INDUSTRY:

I .  E valuación of C urren t and P ast Hazards

A- Review of causes o f deach o f:

employees who d ied  w hile employed 
employees who d ied  a f te r  re tirem en t 
employees who d ied  a f te r  changed jo b s

I d e a l ly ,  would l ik e  to.know:

age a t  deach
le n g th  and type o f occupation in  th is  p a r t i c u la r  in d u s try  
p rev ious or l a t e r  occupations and th e ir ,  d u ra tio n
known m edical co n d itio n s  p r io r  to  d ea th  ( h o s p i ta l  & m edical re c o rd s )  
c a u se - and c o n tr ib u tin g  causes o f  d ea th  (d ea th  c e r t i f i c a t e )

B. Review of reasons fo r :

prem ature re tire m e n t)  . . ,. , , ( m  the in d u s tryjo b  changes ) J
as a whole and by d iv is io n s  w ith in  th e  in d u s try  r e la te d  to  exposure

C. E v a lu a tio n  o f p re sen t h e a lth  s ta tu s  o f c u r r e n t  employees and com­
p a r iso n  of th e i r  h e a lth  s ta tu s  w ith  th a t  o f s im ila r  men no t exposed 
to  a s b e s to s . The c o n tro l group would have to  be c a re fu l ly  chosen 
to  allow  s im ila r  p ro b a b il i ty  o f i l l n e s s  a n d /o r  d eg en era tio n  fo r  
a l l  ocher reasons except exposure to  a s b e s to s . Demographic, 
h i s t o r i c a l ,  p e rso n a l h a b i ts ,  socio-econom ic and m edical c a re  f a c to r s  
would have to  be considered . Measurements o f  p re se n t h e a lth  s ta tu s  
used f o r  com parison would inc lude : m edical h i s to r y  o f m orbidity* 
■3esh^«*^wytiaitiaiffa$8fB8^fl9S8RrP exam ination , anfl o&j'fettlve m easures 
o f body fu n c tio n .

I I .  E v a lu a tio n  of E ffe c ts  of C ontrol

;

1. Change in  inc idence
2. Reduction in  p ro g resssio n  o f d is e a s e .

(a ) An o b je c tiv e  d e f in i t io n  o f abnorm ality  would have to  be d e fin ed .
(b) Jhe p reva lence  of th is  abnorm ality  would be determ ined .
(c) An e s tim a te  would be made of the median tim e o f exposure in  those 

who show th is  abnorm ality .
(d) The p revalence  would be re-determ ined  a f t e r  a time approxim ately  

equal to the median time fo r development of th e  abnorm ality  used 
as th e  c r i t e r i o n  of change.
The in c id en ce  would be c a lc u la te d .

I "* Kri PLAINTIFF'S 
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LITERATURE SUMMARY

Although wo app reciate  that the in d u str ia l p h y sic ia n  is  w e ll aw are of the m ed ica l

p rob lem s a sso c ia ted  with pulm onary a s b e s to s is , it  would s e e m  p rop er  to in fo rm a lly  

su m m arize  som e of the m ed ica l litera tu re  p a r ticu la r ly  a s  i t  r e la te s  to the c a se  in  

que stion .

A . Pathology

m ajority , are  those which are concerned with the autopsy rep o rts  fr o m  hum ans who have  

pulm onary a s b e s to s is  an d /or  who have been  exp osed  to a sb e s to s  inh alation . The secon d  

group are exp erim en ta l anim al s tu d ies . Both typ es o f s tu d ies  have cer ta in  in a d eq u a c ie s . 

The hum an stu d ies suffer fro m  the fa c t that they r ep r e se n t only the end stage of the  

d is e a se  and they do not g ive insigh t into the ea r ly  d eve lop m en ta l p r o c e s s e s .  The a n im a l 

 ̂ s tu d ies , on the other hand, do not n e c e s sa r ily  p a r a lle l the human fin d in gs w hile  th ey  do 

give som e in sigh t into the developm ent of the d is e a s e . S u m m ariz in g  both to g e th er  we 

can  point f ir s t ly  to the obvious d iscrep an cy  b etw een  the actu a l w eight o f s i l ic a te s  found  

in th e lungs o f a sb e sto s  w ork ers at autopsy and the s e v e r ity  o f  th e d is e a s e  T h is  s im p ly  

i l lu s tr a te s  that not a ll  individuals respond to the sa m e  d e g r ee  nor on the o th er  han d  

'a'rif s T Iff S iS S S l

o f two types: 1} a nodular developm ent in the sm a ll b ron ch io loes; and 2) a f ib ro s in g  

le s io n  which can lead  to the sca rr in g  and o b litera tion  of a lv e o lo -c a p illa r y  a r e a s . E ven  

in the B r it ish  populations w here the in cid en ce o f cen tr ilo b u la r  em p h ysem a and ch ro n ic  

b ro n ch itis  a re  high the a sb e s to s is  w ork ers d em on strate  v e r y  l it t le  ev id en ce  o f  

em p h ysem a although o cca s io n a l bullae and cen tr ilob u lar  changes are  found. In a t le a s t  

) one rep ort, far advanced c a se s  w ill tend to show a high in c id en ce  o f b r o n c h ie c ta s is . The

P ath o log ic  stud ies fa l l  into two c a te g o r ie s . The f ir s t ,  w h ich  m ake up the

oth er  c la s s ic a l  c h a r a c te r is t ic s  of the d is e a se  a re  the m arked  p leu ra l changes and the 

develop m en t of both p leu ra l and lung m a lig n a n c ies .



There i s  no sim ple way co m easure p ro g re ss io n  o f d is e a se  as a r e s u l t  
of che momentum from i n i c i a l  d is e a s e  development* As chere is  no echl-~ 
c a l  way co scudy exposed and unexposed defrzmra*cases co evaluace che 
v a r ia c ió n  in  d ise a sa ’Tdeveloptnenc, ch is  method o f  ev a lu ac ió n  w i l l  be 
moscly su b je c tiv e  and noc as v a lu a b le  as c a lc u la c ió n  o f in c id en ce  ra c e s  
ac scaced in te rv a ls  a f t e r  co n c ro l i s  in ic ia e e d .

IN THE COMMUNITY:

I .  M o rta lity

Comparison- of age and sex s p e c if ic  d ea th  r a t e s  from a l l  and s p e c i f ic  
causes w ith  chose of che U nited S ta te s  as a whole and w ith  ocher s im ila r  
communicies noc exposed co asb esco s.

I I .  M orbid ity

(a) A nalysis o f d ia g n o sis  fo r  which s o c ia l  s e c u r i ty  i s  g iven  b e fo re  
age o f re tire m e n t. Exam ination o f a sample o f r e c ip ie n ts  to  v e r i f y  o r  
add d iag n o ses .

(b) Search fo r  m orbidicy d a ta  c o l le c te d  by th e  N a tio n a l H ealth  Survey.

(c) Execution of a m o rb id ity  survey  among a sample o f che p o p u la tio n  
to compare e i th e r  w ith  th e  r e s u l t s  of th e  N a tio n a l M orb id ity  
Survey o r a survey among a s e le c te d  c o n tro l  p o p u la tio n .

(d) Comparison o f d iagnoses o f  age s p e c if ic  h o s p i t a l  adm issions w ith  
pub lished  d a ta  o r  w ith  a s p e c ia l ly  c o l le c te d  c o n tro l  sam ple.

To eva luace  th e  e f f e c t s  o f c o n tro l  o r rem oval o f  any h azard — some o r 
a l l —an a ly ses  would have to  be re p e a te d  a f t e r  a s ta t& T  in te r v a l  o f  tim e 
(p robab ly  5 - 1 0  y e a rs ) .
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sum m ary, the p r im ary  pathologic le s io n  i s  a f ib r o s is  at the le v e l of the sm a ll 

lung ra d ica ls  and a lv e o lo -c a p illa ry  su r fa ces , u su a lly  w ith  m in im al second ary  ob stru ctiv e  

a n d /o r  em physem atous ch a n g es. The fib rosin g  p r o c e s s  s e e m s  to be d irectly  re la ted  to  

the takeup of the a sb e sto s  f ib e r s  in  the l e s s  than 10 m ic r o n s  in  length  s iz e ,  by the a lv eo lo  

m acrophages and f ib r o c y te s . T here are som e thoughts that the f ib r o s is  can o ccu r  

in term itten tly  fo llow ing the cucooesron of exp osu re due to the lam in ation  and breakdow n  

o f a sb esto s  fib ers  which have b een  en c lo sed  in a p ro te in a ceo u s  m a te r ia l.

B . C lin ica l and-R udiologic P ic tu re  in R elation  to P a th o lo g ic  and F u n ction a l C hange.

The c lin ic a l p ic tu re  o f th ese  patients is  u su a lly  that o f " a lv e o lo -c a p illa ry  block"  

w ith the additional e lem en t that any resp ira to ry  d is e a s e  w hich  would be com m on to the 

com m unity, i .  e . ,  chronic bronchitis^m ay cau se  a s ig n ifica n t o v e r la y . The c la s s ic a l  

c lin ic a l p ictu re  of a lv e o lo -c a p illa r y  b lock is  that o f  a s m a ll  lung w ith minimal* p h y sica l  

s ig n s , dyspnea at f ir s t  on e x e r c is e ,  eventually  at r e s t ,  accom p an ied  by clubbing and

cy a n o sis  w ith r igh t v en tr icu la r  s tr a in  and ev en tu a W a ilu re . It m ay be im portant**oapo in t  

out that such  patien ts do not appear to be short o f  b rea th  to the exam in er  a s  e a r ly  in the 

d is e a se  a s  do patients with o b stru c tiv e  airw ay d is e a s e  w h ere  the w ork o f b reath in g  

u tiliz in g  a c c e s s o r y  m u sc le s  o f  resp ira tio n  is  o b v io u s. T h ere  a re  co n sid era b le  d isc r e p a n ­

c ie s  betw een the x -r a y  p ic tu re  and the c lin ic a l sym p tom s on the offhor hand a n d /o r  the 

resp ira to ry  function te s ts  on the o th er hana. In g e n e ra l, one m ay sa y  that the p r e se n c e  

o f an x -r a y  le s io n  strongly  su g g ests  a m ore s e v e r e  d is e a s e .  H ow ever, when one com es  

to the im portant question  o f p r o g r e ss io n  o f the d is e a s e  e ith e r  in  the p r e se n c e  o f continuing

exp osu re or  a fter  cessa tio n  o f exp osu re the x -r a y  b e c o m e s  a l e s s  valuab le to o l. C lin ica l
• *

and p h y sio lo g ica l p r o g r ess io n  is  not uncom m on in the a b sen ce  o f x -r a y  ch an ge.

P h y s io lo g ic  ev id en ce  o f d is e a s e  h a s  b een  d e s c r ib e d  in  th e  p r e s e n c e  o f n e g a tiv e  x - r a y s  

<md w ould be a n t ic ip a ted . A g a in ,  x - r a y ,  c l in ic a l ,  and  p h y s io lo g ic  s e v e r i ty  a r e  r e la te d  

to  th e  le n g th  o f e x p o su re  h o w e v e r , th e re  a r e  m any e x a m p le s  in  th e  l i t e r a t u r e  of c a s e s



o f-sh o r t term  exp o su re, i, e . ,  18-24  m onths w ith  s e v e r e  d is e a s e .

The p h y sio lo g ic  te stin g  r e su lts  a re  what one m ight exp ect fro m  the pathologic  

r e s u lt s .  T h ese  w ould be sm a ll to ta l lung vo lu m e, an in c r e a se  in com p lian ce , a red uction  

in d iffusing cap acity , with e ith er  n orm al o r  b o rd er lin e  a r te r ia l oxygen  ten sio n s at r e s t  

which fa l l  on e x e r c is e  at le a s t  during the acu te s ta g e  o f the d is e a s e , and a lv eo la r  

h yp erven tila tion . On the o th er  hand, o b stru ctiv e  a irw ay  d is e a se  p la y s  a v ery  sm a ll  

part and in th is  p a rticu lar  c a se  one should note that t e s ts  such  as the fo rced  v ita l  

capacity  and F E V -1  s e c .  a re  a im ed  p r im a r ily  at d eterm in in g  o b stru c tiv e  airw ay d is e a s e .  

It i s  equally im portant to b ear in m ind that'w ith the high p rev a len ce  o f chron ic o b stru c tiv e  

airw ay d is e a se  which i s  ia  the o f  th is  country, probably seco n d a ry

to c igarette , sm oking, that the id en tifica tion  o f such  d is e a s e  by o b jec tiv e  m ethods such  

as the m ea su rem en t of a irw ay r e s is ta n c e  or conductance and r e s id u a l v o lu m es would be 

im p ortant in  spparating its  e ffe c t  fr o m  that of a s b e s to s .
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