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this proceading by eight expert witnesses.

called:

1. Hedical evidencq‘gas_prgsenteé guring Phase III of

The policyholders

Dr. Elliott Kagan, who is board cgertified in both
glirical and anatemic pathology. (Kagan, Tr. 8931.)
Twe main thrust of Dr. HKagan's resazzeh for the past 7
i/: years has beex the paﬁhcgeaesis of asbeskqsis.
{Kagan, Tr. 8937, 9006.)

Pr. Edward A. Gaenslier, wﬁo is boaré certified as bhoth
a general asdé theracic surgeon. (Gazensler, Tr. §307,)
Ee considers himgelf & c¢linician, (Gaensler, Tr. 94C6},
ané in recent yesrs has focusad on the stucy of
interstitial lung disease, (Geens.er, Tr, $403,) ke
is 2 gersified a*:eéée: Of x~rays, L.€.. a.speciazis:
in interpresing x-rays for evidence 0f lung disezse

caused by dust inhalastion. ({Gaensler, Tr. 9407.) EHe

haspreviousiy devised a -diffusing capecily test .widely

. used today in the clinical dlagrnosis of asbesuics-

relateg diseases. (G§gnsler, Tr. $412, b:i?.) In
o:éer’to study the early clinical deve_opment ol
interstitial lung diseases, using asbestosis a2s a4
model, he began a lengitudinal study of asbestos
workers ipg 1965, {Gaensler, Tr. 9422*23.} As pa:g of

that study, he has sean about 1,600 employees an
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1} average of ten times each, (Gasnsler, Tr, 9425.) I&
: 2§ éddi:ion, he has since 19%5% diagnesed about 300 cases
‘-35. of asbestosis in @ c¢linical setting. (Gaensler, Tr.
4ﬁ 9757.})
Sg c. Dr. Marvin Kuschner, who is-board ¢ertified in
& thology. {Kuschner, Tr. 9988,) His major atreas of
7, interest have been the study of environmentally induced
8j pulmonary disease ané lung cancer. {Kuschné;, A
9 9987.) He has done about 500 consultations Wirh
EQFL\ %7 -+ respect ro asbestos~related dliseases. {(Kuschner, Tr,
2 B 9387.}

32 The parnifestasion carriers called:

13 a, Dr. R3ras? Crystal, who is board certified in internal
14 medleline with the subspecialty of pulmonary medicine.
15 (Cryssal, Tr. 10321.}%
16 b, Dr, Jerome Kieinerman., who is board certified in the
e specialties of ahatonic and clinical patholoegy.

318?'- - ~-_iKieiﬁe?mah;'Tr. 10754.)
}9; b I F. S Drf-Faul Epsteih, who is board certified ia internal
20?' = ' meéicine”wiﬁﬁ the §ﬁbs§ébiali£y-of pulmanary disease,
21; _ | l {Zpsteia, Tr. 311071.} Dr. Epstein has never conducted
222 Ry original research on the pathogengsis or any sther
23? aspect of ashestos~related diseases. (Epstein, Tr.

' 24§ ' 11187, 11208.) |

25£ Finally, the exposure carriers called:
26
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a. Br. John Craighead, who is board certified as an

anatomic and c¢linical pathologist. ({Craighead, Tr.

e . 11523,)

b. - Dr+ Gerhand Brand, who has specialized in tropical

medicine and infectious diseases. {Brand, Tr. 13i9%86.} -

He also has been interested in the field of foreiga
body tumorigenesis, i.e,, cancer induction by the

implantation of a foreign body. (Brand, Tr. 11967,

*

11968.) . .

I1. CENESAL DEFINITIONS

(Kagan, Tr. 88%2.) A pathologist is a physician concerned with

the study ©f the natural history of disease, including its

causation., {Xuschner, Tr. 9987.) The term "pathogenesis" refers

 to the reasons for and time course of the natural evolution of

disease., {Kagan, Tr. £853.)

3. “Bodily inittry"” is & term not generally used by

doctors: -{Kagan, Tr. 9:80~81, $318; Crystal, Tr. 10353;
Kleine:man.ﬁfr;biv?ﬁﬁs Craighead, Tr: 11898:} .

s .4k SIVEInduryvois variously definedtb} the medical
expefts; The concept of cellular injury is a basic-tenet of
pathology. {Kagan, Tr. 3004.} The pathologist characterizes as
injury any alteration in celilular form or function brought about
by the influence of a noxious agent. ({Kuschner, Tr. 10003;
Craighead, Tr. 1157%; Kleinerman, Tr. 10762.) Clinicians
recognize this usage by pathologists to describe microscopic

o

2. "Pacholegy” means literally the study of disease.

. .
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8751, 8779: Kleinerman, Tr. 10826; Epstein, Tr. 11152; Brand, 7Tr.

9813; Crystal, Tr. 10380: Klsinerman, Tr. 11022-23.)} During the

changes from normal. {Crystal, Tr. 10348-50; Epstein, Tr.
11222.) P e L. .

_ 5, “Disease" is alseo varicusly-defined by the medical
experts. Two clinicians defined it as a process or condition
that so interferes with the function of an organ as to produce
noticeable gynptoms or measurable signs. (Crystal, Tr., 3103533-34;
Epstein, Tr. 11143-44.) Pathological disease can, however, be
identified and diagnosed without there being any clinically
measurabie loss of function,  {Kuschner, Tr. 10088%; Cr}stalt Tr..
103%4; Kleinerman, Tr. 18765;.Craighead, Tr. 11691, 11745.}

6§, “Latency wericed”, as most often used today with

respect to asbestos-related diseases, refers to the time interval

between initial exposure to asbestos and the subsequent

development of ¢linical signs and sysptoms. {Gaensler, Tr. 2471, ;

12032, 12048~4%.) The latency period for_;sbestosis varies
according to the intensity of exposure, {Gaensler, Tr. 8472-73;
Rleinerman, 4r. 1089?} Craighead, Tr..11550, 11626.) This
1}1u$tratgs‘éhe-xecogpizé&'ﬁose.rgspaa;e relavionship common to

all interstitial lung diseases of known eticlogy. . {(Gaensler, Tr.

early decades of this century before any protective measures to
reduce asbestos exposure were implémented, the exposure levels in
certain indusiries would be so¢ heavy that workers would die of
asbestosis after only seven or eight years of exposure.

{Gaensler, Tr. 9473.} Regulation by the government of

ﬁs.q.
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to increase the latency period to the point where a workef will
not develop clinical signs'and symptoms of diseaze during bis
lifetime. {Kagan, Tr. 9123;: Gaenéler¢‘§;. 9474.} ‘The majority
of workers exposed to asbestos since those regulations first went

into effect about twenty years ago have in fact received

7§ negligible exposure between then and now. {Gaensler, Tr. 3256?.}
8% The latency period for persons c¢linically diaqnosed_wéth_
. 9¥ asbestosis after about 1965 has ¢enerally been measured in .
!0% decades. {Ragan, Tr. 9251; Gaensler, Tr. 9474: Epstein, Tr.
1:§' 11152, C o o
223 I1X. 2E8TOS
13i 7. Asbestos is a general name for a group of

4. naturally occurring fibrous silicates. (Xagan, %r. 8978.) fThe
57 . mineral asbestos is broadly classified as either serpentine or
16" amphibole based on the general shape of the fiber. (Kagan, Tr.
17, B978; Epstein, Tr, 11093.) Each of these broad categories is

8 further broken @éwn into specifiémﬁiﬁés of asbestos fibers. In

1
L]
IAmoay

the United States, three main kinds of asbestos have been wsed

4G
) éd% comrercially over ‘the years == cﬂfyéotgle iéerpentjge},
21# crocidolite {amphibole} and amosite {amphibole.} (Kagan, Tr.
222 8975-80.) Because theze different kinds of asbestos have
235 historically been used interchangeably and as mixtures, al)l have
242 contributed to the occupational axpdsure of workers in this |
255 country,  ({Kagan, Tr. B8381; Craighead, Tr. L1757, 1178%;
26 Caensler, Tr, 12386-~87; Kuschner, Tr. 12607-08; Craighead, Tr,

e
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13882-84.) Asbestos is virtually an indestructible mineral and
the fibers of all kinds of asbestos are non-biodegradable.
{Kagan, Tr. 8382; Gaensler, Tr. 9507; Epstein, Tr. 111090;
Craighead, Tr. 11602; Brand, Tr. 12057: Kuschner, Tr. 12603.}
‘-8,. ~There is no distinction between the different
kinds of asbestos fibers in their ability to cause asbestosis,
(Kagan, Tr. 8981; Crystal, Tr. 30579; Kleinerman, Tr. 10775-76;
Epstein, Tr. 11368; Craighead, Tr. 11547-48, 13881i.) "There ig
some medical uncertainty as to whether short asbestos éi@ers
{less than 3 micrens} ccntgibute to_;hew{;brotic disease pro&ess.
{Epstein, ‘Tr. 11367; Craiéhead, Tr. 1l?&§f9?.} it is believed
that the most damaging fibers are the longer ones that cannot be

completely engulfed or phagocytozed by magrophages, the scavenge:

cells found in the alveoli and interstitium of the lung,

{Gaensler, Tr. 9437; Kuschner, Tr. 8985, 10016; Cralghead, Tr.

11592, 11689, 11732; Brand, Tr. 12087; Kuschner, Tr. 12642.)

iv. ANATOMY AND FUNCTION OF THE RESPIRATORY SYSTEM

e © - 9.2, In order teo understand the development of

. asbestos~relaved dizseases, ~some familiarity with the gross and

- microscopic anatomy of the respiratory system is reguired. Alr

enters that system through the nose and mouth and is drawn
througﬁ the trachea and into the various branchings of the
bronchi. (Kagan, Tr. 8968.) The bronchi branch further into
bronchioles which terminate in alveolar ducts surrounded by
microscopic air sacs called aiveoli. (Kagan, Tr. 8%7i.} The
tissue that makes up the alveoli constitutes the bulk of the lung

-
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and is callad the parenchyma. (Kagan, Tr. 8%835; Crystai,.?r.
16273, Yhe lungs of an adult tontain approximately 30T million
alvecli. (Kagan, Tr. 8977:; Gaensler, Tr. 9440; Crystal, Tr.
10369~70; Epstein, Tr. 110%2.) These alveoli are separated from
one ancther by extremely thin partitions calied alveolar septa
which provide a delicate supporting structure and collectively
constitute the interstitium of the lung. (Kagan, Tr, 8972;
Crystal, Tr. 10333.) -

140, The function of the respiratory system s to

- deljver oxygen to the blood and te carry away dissolved carbon
dioxide. The basic gas exchange unit of the lung is the alveolus
and its adjoining capillaries. {Kagan, Tr. 8%76.) These
capillaries carry red blood corpuscles and run throughout the
interstitiom, the &hin and delicate membrane through which the
gas exchange between the alveoli and blood ocours. (Kagan, Tr,
8874.) Any thickening of the interstitial wall or impediment to
the flow of blood through that wall will adversely affect gas

_-exchange. (Kagan, Tr. 8§7&, 8994; Craighead, Tr. 11593.}
P -11: Normal iungs’ have a'coasi&erabig reserve capacity.
{Kagan, Tr. 8376~77; Gaensler, Tr. 9422-23; Crystal, T¢. 10369«
70; Cr#ighead. Tr. 1i550: Brand, - Tr. 12088; Epstein,.Tr. 125990,

.:&n otherwise healthy individual can actually function normally
with one entire lung removed, {Kaéan, Tr. 8877; Craighead, Tr.

11628.) Similarly, an adult can lose the function of at least a-

third and probably half of the individeal alveolar/capillary gas

exchange units constituting the Jung parenchyma without
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experiencing any noticeadble symptoms or presenting any elinicaily

measurable signs., {Crystal, Tr. 10369~7¢; Kleinerman, Tt.

10889.) -
V.  ASUESTOSIS
12.. Asbestosis, as the name implies, is a disease
caused by the inhalation of asbestos fibers. ({Kagan, Tr. 8578.)
It is characterized by scarring of the alveolil and interstitium
of the lung and thus is classified as an intersgitial iu;g
disease. {Kagas, Tr. 8377, 8593; Gaensler, Tr. $406; Kudchner,

Tr. 16000, 10002; Crystal, Tz. 10333, 10353; Brand, Tr. 12156.)

' It is a chronic disease that affects the lung diffusely. (Xaganm,

Tr. 9069; Gaensler, Tr. 8404.) Asbvestiesis is a type of
preumoconicsis, i.e., a dust Qlisease in wihich interstitial
fibrosis resclts from inflazmation induced by iahaléé particles
or fibers., {Gaensler, Tr., 9352%-30.)

13. The scarring in the lung caused by inhaled

asbesros fibers ig called fibrosis. (Kagan, Tr. 8994.3 It

consists of & pathologiéal accurulation of cofFlagen in the

alveoclar wWalls and interstitium whickX has thée effect of impeding

or destroying altogether the gas exchange capability of affected
alveolérkcagillary_units. {Kagan, .Tr. 8994-93, 9036, 9035;
Gaensler, Tr. 9439; Craighead, 7Tr. 11593.}

14, Fibrosis in the lung i$ preceded by and is5 a
response to injury caused by inhaled asbestos Eibers. (Kagan,

Tr. 9002-03, 8177; Kleinerman, Tr. 10872, 10916, 10849, 10971.)

Since it results in distortion and destruction of the delicate

-
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alveoiar/capillary gas exchange units, fibrosis is itself morse
accurately characterized as a form of injury than of repair.
{Kagan, Tr.. 8995; 80945 Gaensler, -Tr. 9570; Kuschner, Tr. 1011%.)
Fibrés;slis an xrrevers.ble process. 0nce the gas exchange
capacity of an-individual alveolar/capillary unit 1s compromised,
that ioss is permanens. {Kagan, Tr. 8997; Gaensler, Tr. 9415,
Kuschner, Tr. 10123; Crystal, Tr. 10562, 10623, 10620;
Kieinerman, Tr. 10871, 110:8; Epstein, Tr. 11324; Craicghead,

Tr. 11549: Brand, Ter. 12209; Kuschner, Tr, 12682.} . 5

15, From a patho.ogical starndpoint, the disease

asbeswosis ig defined as scarring in the alveolar reglion of the

lung in zssocliation with ashagees fibers or asbestos bodies.

agan, Tr. %002; Kleinerman, Tr. 10847; Craighead, Ir, 11814¢.}

-~
-

If tissue exanined micey osccn‘call; by the pathoiogist satisfies

4w HwawAWD B XGoiwsa

these criteria, a diagnesis of asbestosis is conplete even though

- -~

oniy 2 few puilmecrnary subunits may be affected. {Kacan, Tr. S068:

Kieinerman, Tr. 10849, 10852.) . -

6. From a clinicalngténdpoint.3the_disease ashestosis

iy ag“xnea as. *he‘accﬁwulation o‘ enough fibrosis in the lung to

afs ecé ivs Eunct;on as measured by notxceable symnptoms or
c;zn,caily meaaurab;e signs. prsuezn, Tr., 1314%i.} Thxs can
only occur afrer fibrosis has affected enough individual
alveclar/capillary units to produce méasurable iung dysfunction.

{Crystal, Tr. 1037}.)

17, Absent an established history of exposure to

ashestos, examination of tissue by the pathologist is essential

=10~
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to making a definitive clinical diagnosis of the disease

aspbestosis. {Gaensler, Tr, 8419; Crystal, Tr. 1G533-54.}

VI, METHODS FOR STUDYING THE PATHOGENESIS oF
S3FSTOS~ E0 _DISFASES -

18. Because the only way one can examine human lung
tissue is to remove it from the body, it is rare to have the
opportunity to examine such histologic material during the early
course of asbestos~trelated diseases., Medical researchers,
therefore, must and do rely on animal experiments to elgFidate
the pathogenesis of these diseases in man. {Xagan, T;.'EOOS:

Gaensler, Tr. 9477, $35376-%7: Kleinerman, Tr. 10830, 11013;

Epstein, Tr. 311112.} 7

13, At the mic¢roscopic level, the rat and other

mamralian lungs are virtually identical to these of man, {Kagan,

Tr. 9008«30, $247; Gaensler, Tr. 8764; Brand, Tr. 12000.} The

" pnature and timing of the cellular-level reaction by such animals

to inhaled asbestos Fibers also closely approximate the human

response. (Kagan, Tr. %011, $248; Gaensler, Tr. 9577, 9783;°

Ruschier, Tr. 100887 Kieinerman, Tr.:10%40; Epstein, Tr. 11215;

‘cfaigﬁead; fi. ilfSG;'1£754.} This' is evidenced by, among other

things, wound healiﬁq experiments which demonstrate that it takes
about the same time for an incision to heal in a rat as in a man,

{Craighead, Tr. 11574-7%; Kuschner, Tr. 12678.}

26. The amount of asbestos to which an experimental

animal is exposed affects only the overall extent of the

wli~
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resyltant reaction, not its time course. {Kagan, Tr. $399;

Gaensler, Tr., 9765~66; Xuschner, Tr. 10129-30, 12630, 1268%.)

21. Becauée of the large reserve capacity of the lung,
a large number of alveclar/capiliary gas exchange units must be
compromised by fibrosis before rhe diseage asbestoéis can be
clinically detecxed. (Ragan, Tr., 8978, 92%0-5); Gaensler.
Tr. 9416, 9422-23, 9440, 9974, Kleinerman, Tr. 10836, 10949-50;
Epstein, Tr. 131285; Craighead, Tr. 11%%0, 118%9; Br%ng, Tr.
12086.} I; is estimated that in order for the disease asbestosis
te be clinica%iy diagnosed, the gas exchange function of at least

300 aillion alveolar/capiliacty units must be zffecred, {Lrystal,

Tr. 10365%~70, 10514, 10539, 10702.} It is thus apparent that the °

disease asbestosis can exlst on a patholegical or sub-elinical
ievel, even though it is not clinically detectable. (Kagan,
Tt. 5057-58; Crystal, Tr. 10715; Kleinerman, Tr. 10838, 10848,
10897; Craighead, Tr. 118%4.} This fact is evidenced by lung
tissue samples showing pathological evidence of fibrosis taken
from.ésbestos workeré who have not been clinically diagnosed as
having the &isease. {Kagan, Tr. 9057-58; Gaensler, Tr. 9477,
9485, 9973~74; Crystad, Tr. 10716.) ~ Hy the time that asbestosis
is clinically diagnosed, injury and lzraeversible fibrotig changes
have already occurred in the lung, (Crystal, Tr. 10568; Epstein,
Tr. 11233.}

22. The current c¢linical tools for diagnesing
asbestosis are relatively crude and provide an insensitive

indicator of the deqree of injury to, and the fibrotic changes
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within, the lung., ({Kagan, Tr. 92%50-Si:; Gaensler, Tr. 12329;

Ctaighead, Tr. 13861.) Fibrosis can be detected pathologically
without appearing on an x~ray...f{Crystal, Tr. 10529: Kleinerman,
Tr. 10915, 10934, 11034; Epstein, Tr. 11285, 114312, 11418;

Gaensler, Tr. 12568; FEpstein, Tr. 12897, 12979, 125%93-94.} There

may also be histologic evidence «f fibrosis not revealed by
pulmonary function tests as administered by a c¢linician.
{Crystal, Tr. 10528, 10699; Epstein, Tr. 11412, 11418, 11489,

129%0Q, 12992-4.) There is, moreover, a poor correlation between
x-rays and measured functional impairment as indicators of
{Crystal.‘Tr. 16692~%3, 106%86-97.)

23. The ability of a clinician to diagnose the disease .
asbestosis is dependent on the sensitivity and sophistication of
the available diagnostic tools as limited by the current state of

medical technology. (Gaensler, Tr. 5487-88: Kuschner, Tr., 10033,

10056; Crystal, Tr. 10534-36; Epstein, Tr, 11434-35; Ruschner,

Tr. 126%4.,} -

VII. TEE

“ s ows: 24 Theruppes “Tespirsatory system filters incoming aty
and prevents most inhaled foreign matter, includiag asbestos
fibers, from ever reaching the alveolar region of the lungs.

{Kagan, Tr, 89%69; Casnsler, Tr. 9432,) This defense is not,

however, completely effective and, in those occupationally
exposed to asbestos, some Fibers are deposited on’ the very first

day of such exposure. {Kagan, Tr. 9014~35, $279-B0; Brand, T¢.

12048.) 1In aceordaace with the aerodynamice principle of laminar

ot % 1
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£flow, it is the diameter ©f a fiber rather than its length that

determines whether the fiber can transit the broachi and

- .bronchioles to reach the gas exchange region of the lung.

{RKagan, Tr. B981; Kuschner, Tr. 10087; Epstein, Tr. 11344~46;
Craighead, Tr. 11%58%, 11%591-92; .Kuschner, Tr. 12641.} This is
the reason why many long asbestos fibers ¢f up te 100 nmicrons are
deposited in the alvecoli. {Gaensler, Tr. 9434; Epstein, Tr.
11201: Kuschner, T¢. 12642.) Inhaled fibers cf al)l leng:hs are
dispersed throughout the lung by the randon flow of. air éhrdugh

the muitiple branches of the bronchi and bronchioles. {Kagan,

+.9x. 8870, 95069: Kuschper, Tr. 10072,.Cryscal, Tr. 10404.3

25. Once deposited in the alveglar reglon of the lung,
asbestos fibers tend to remain there, This is because the normal
clearance mechanisms of the lung are ineffective as applied to
nqp—biodeg:adable fibers which cannot be destroyed by metabolic
processes. (Kagan, Tr, 8882, 9016~17, 5086; Gaensler, Tr, 5437-

38, 5442, 9506~07, 98514: Kuschner, Tr. 10003; Kleinerman, Tr.

-10983; Epstein, Tr. 11164-65, 11519-20; Brand, Tx. 12057;

cRusehner, .Tr, iésgs;} The permanent retention of asbestos fibers

accounts for the high concentration of fibers found at autopsy in

‘the iungs of occupationally exposed.ﬁerkers. {Kagan, fr. 5018;

Gaensler, Tr. 9438, 9507; Epstein, Tr. 11348, 11338; Craighead,
Tr. 31722-23, 13885~86.)
26. Because asbestos fibers deposited in the lung are

long, thia and peinted, they cause mechanical Injuty to cells and

adjoining tissue. (Kagan, Tr. 9919, %086; Gaensler, Tr. 9434,
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9437, $57%, $44¢; Brand, Tr. 12061-62; Epstein, Tr. 12953.)

Fibers must, for example, penetrate the alveolar wall in order to’

‘Teath the interstitium where they are freauently obderved.

{Kagan, Tr. 9020~23; Kuschner, Tr. 10092.} This mechanical

" injury occurs within minctes or hours of the deposition of -

ashestos flbers in the alveslar region ¢f the lung. {Kagan, Tr.
3023; Gaengler, Tr. 9441.} It continues for as leng as asbestos

fibers remalin in the lung., ({Kagan, Tr. S023.}

-

27. Inhaled and deposited asbhestos fibers cah and do
tve from one part of the lung to &nother. (Kagan, Tr. 8070;
Gaénsier, Tr. 8578-79, $740.) This is evidenced by the well
egtablished translocation ¢f fidbers from the parenchysa te the
periphery ¢I the lung and the thin membrane covering irs outer

surface called the visceral pleura, ({Kuschrer, Tr. 10067.) This

meverment has been aitribured to physical penetrziicn by asbestos

fibers induced by the constant respiratary metion of the lung.

(Eostein, To., 11233; Brand, Tr, 12042.) Based on anima) studies,

T it is assunaed that soke asbéstos fibiets reach the pleura within a

‘eorpitarively s¥ort periocd of tike measured in days, weeks or at

most months foliowing their inhalation. (Kagan, Tr. $081;
Gaenéle?. Tr. 9468: Kuschner, Tr. 10013, 10126; {ralgheac, Tr.
11682, 11747; RBrand, Tr. 12042.)

28, The macrophage is a specialized form of white
blood cell found freely in the alveolar spaces andluithin the

interstitiuym. ({Kagan, Tr. 8975, $02%; Kuschner, Tr, 12633.) The

natural function of the macrophage is to act 25 a scavenger cell
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by compietely engulfing {“phagocytozing”) foreign particles ang

releasing digestive enzymes to dissolve such particles within

“itself. ({Kagan, Tr, %02%.) The macrophage is, however, peorly

egquipped to deal in this manner with ilnhaled asbestos fibers
because all such fibers are non-biodegradable and many are longer
than the dianeter of the macrophade and thus cannot be completely
engulfed. {Kagan, Tr. $287; Gaensler, Tr. $437; Epstein, 7Tr.
11250 Craighead, Tr. 11600-02; Brand, Tr. 120%7; Kuschner, Tr.
1268%, 12632.) 1Ihe inability of a macrophage to compl&teiy_
engull a long fiber leads to what is called “"frustrated
phagecytesis.” {Craighead, Tr. -11600-02,)

29. When a macrophage comes in gontact with and
attempts to engull an asbestos fiber, the macrophage becomes
".'.u:tivat:tad.;1 {Gaexsler, Tr. 9434.} An activated macrophage is
hyperactive and produces and secretes a wide variety of chenical
suﬁstances. {Gaensler, Tr. 9433%; Epstein, Tr, lilO?ﬂﬂs;.11385*

87.} Asbestos activation of an isdividual macrophage persists

; for a long interval since asbestos is capable of macrophage

-acrivation withour resulting -in-macrophsge death. {Epstein, or.

11386.3. )
30.  among the chemicals released by a macrophage when
it ¢ores in contact ;ith and alttempts to engulf an asbestos fiber
are various chemctactic factors, i.e., substances which have the
ability to attraét additional cells to the sceneg Or otherwise:

produce a response in them, {Gaensler, Tr, 9435; Craighead, Tr.

11614 Kuschner, Tr. 1260%.) ©One such factor attracts additional
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macrophages. {Kagan, Tr. 9041~42; Gaenslexr, Tr. 943S5; Crystal,

10363; Epstein, Tr. 11115:; Craighead,. Tr. 11614; Kuschner, Tr.

12685.) Another summong smajiler white blood ¢ells, not normally

-found in the lung, called neutrophils. (Gaensler, Tr. 9435-36;

Crystal, Tr. 10364; Epstein, Tr. 11108, 11)314, 11234; Craighead,
Tr. 11634.}

- 31. The mobilizarion of white blood cells and their
accumulation at the sites of deposited asbestos fibets
constitutes an inflammatory reaction. (Kagan, Tr._gﬁéct 8298;
Crysval, Tr. 10363; Epstein, Tr. 1ll1i4; Craighead, Tr. 11614;
Kus&hner,-Tr. 12635,} T7This inflammation of the alveoli iz
sometimes termed'"alveolitis” and is an essential feature in the
pathogenesis of all interstitia; lung diseases, intliuding
agbestosis. {Gaensler, Tr. $429-3C; Crystal, Tr. l0570; Epstein,

Tr. 11385.) The alveolitis constitutes the earliest microscopic

manifestation of such a disease, {Crystal, Tr. 105713, but cannot

be clinically detected. ({Gaensler, Tr. 9586.) As newly arrived

macrophages: attenpt Yo enguif the:asbestos fiber, they likewise

release chempotactic factors causiny the “inflasmatory process to

. build on jtself and. become chxonic..:{caensier; Tr. 5438;

Kuschner, Tr. 10003.} Asbestosis is thus characterized as a
chronice infiammaiory disease of the lower respiratory tract.
{Gaensler, Tr. 9566; Crystal, Tr. 10359; Kleinarman, Tr. 10782.)
32. The inflammation produced by inhaled asbestos
£ivers is an injurious pathological process, not a normal one,
{Kagan, Tr. 9298; Kuschner, Tr. 12636.}) It resulits from the
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fibrous and non-bicdegradable nature of asbestos fibers and does

| - not arise during the normal removal from the lung of inert dust

- particulates by the macrophages.. ({Gaensler, 7r. $523; Ruschnerz,

Tr. 12632.}

33. - Macrophages attempt to engulf asbestos fibers
within minutes or hours of their inhalation and deposition.
(Gaensler, Tr. 9434-35; Epstein, Tr. 111312~13, 11215, 11234,
131333~34; Xuschner, Tr. 12804.) The inflammatory response
elicited bg the macrophages ocgurs within the same_tim; Ifame or
at most several days. (Kagan, Tr., 3046; Gaensler, Tr. 9434-3%:
10603; Crystal, Tr. 16695; Kleinerman, Tr. 14949-50, 11009;
Epstein, Tr. 11113-14, 11229; Craighead, Tr. 11814-1%; Brand, Tr.
12052; Huschner, Tr. 12628-29, 12630, 12633.}

34. With respect to someone clipically diagnosed as

~having asbestosis, there is agreement amang the medical experts

that the inflammatory response caused cellular and tissue injury
which preceded the compromise of lung function by the
accumuiation of fibrosis.. {Xagan,:¥r, 8002:; Gaensler, Tr. 9418,

Sa'w;__c:'ys'téi,r?r. 10359, 10639, 106437 ‘Epstein, Tr. 11399%;

" Craighead, Tr. 11616.) It is the alveolitis that causes the

injufy and the fibrosis which dezanges the alveolar/éapillary

units resuiting in their destruction and ioss. ({{rystal, Tr.

185370.}

35. There is also general agreemeént among the meéicai-‘

experts concerning the process by which the inflammatory response

produces injury. Host of the injury is caused by the effect of
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substances released by the inflammatory cells on the alveolar

walls and the connective rissue matrix of the lung. (Crystal,

. Tr. 10365.} The frystrated phaqocytosis that occurs when a

macrophage attempss to engulf a fiber longer than itself resylts

cin‘the release from the macrophage into surrounding tissue of

dazaging digestive (lyscsomal} enzymes. (Kegan, Tr. 9029, 30i§6;
Kischner, Tr., 1000203, 10017, 10058; Craichead, Tr. 131733,
11736;: Brand, Tc. 12081.) HMacrophages susroned 2o the site of a
deposited asbestos fiber alss produce and release Lpon their
arrival toxic s#bstances which “eat away” at the surrounding
tissue. {Craighead, Tr. :1616.,} Included among these are
oxidants and p:o:eéses. Oxidants damage the tissue comprising

the alveolar wall, (Ragan, Tr. 9046; Crystal, Tr. 10371, 10436;

Kleinerman, Tr. 1079.-%2; Epstein, Tr, 113108, 112310, 11233.3

Cornectivertissue-specifiic proteases ave enzymes which attack and

¢arange the intersyitial framewocrk of the lung. {Crystal; Tr.
10371, 10436; Zopstein, Tr. 11108, 11110, 11234.3

3§.,, To the extent that neutrophils participate along

with macropaages in the inflammatory reaccion ©o deposited

ashestog fibpers, the injurious effects of that reaction are

cempouncded. The neulsophil is a mych more potent producer of

oxidants and proteases than the macrophage. (Gaensler, Tr. 9436;:

Epstein, Tr, 11234.} The same chemotactic factor released by
macrophages that recraits nevtrophils to the site of a2 deposited

asbestios fiber also iaduces them to release into the surrounding

tissue theiy toxic coxidants and proteases. (Epstein, Tr. 11234.)
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37. Fibrosis consists of a pathological accumulatioﬁ
of'collégen in the iﬁtefsmitium of the lung. ({(Xagan, Tr. 9036.}
The Fells that make this collagen are called fibroblasts.

{Ké%ﬁa, wr, S038.) There is general agreement among the medical
experts as to the process by which fibrosis develops. Fibrosis
of the lung is a respense to injury and is equivalent to the
formation of a scar over a cut in the skin. {Xagan, Tr. 5037;
Kuschner, Tr. 10002, 11618; Crystal, Tr. 10371, 10629-30;
Craighead, Tr. 11619.) Macrophages activated by the p}asence of
asbestos fibers secrete a chemotactic proéein called fibronectin
which both Stiracts fibroblas:é and ‘causes thgm to preoliferate.
{Kagan, Tr. 9037~38, 9C36; Gaensler, Tr. 9439; Kuschner, Tr.
10002; Cryszal, Tr., 10368, 10371, 10436; Kleinerman, Tr. 11062~
63; Epstein, Tr. 11108, 13110, 11234-~3%; Craicghead, Tr. 11620;
rand, Tr. 12022.) The poliferating fibroblasts produce the
excess collagen that constitutes fibrosis. (Kagan, Tr. 9038;
Kuschner, Tr. 10003; Crystai Tr. 10365, 10371, 10437; Craighead,

Tr. 11620 Kuschner, Tr. 125%5 } In someone clinically 4i agnosed

\"" .- “‘—.

" as hav;ng asbestosxs, “this fzbros:s has comprcmxsed enough

alveolar/cap;llary gas exchange unxts to caﬁse measurable lung

dys*unctzon. (Ceystal, Tr., 103%1; Epstein, Tr. 11252.}

A. The Timing of Injury and Fibrosis

38. Most of the medical experts who testified agreed
that in an individual clinically diagnosed as having asbestosis,

the initial injury occurred almost immediately after the first

. deposition of asbestos fibers in the lung on the first day of
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occupational exposure. {Kagan, Tr. 8045-4§; Gaensler, Tr. 87535;
Kuschner, Tr. 10003; Craighead, Tr. 11617; Brand, Tr. 12026-38,
12085, 12213.) Most of the experts alse concurred that in such a
person, the first ashestos-incuced Librosis deveioped in response
to the initial injury within a sho:t perled measured in days ¢v
weeks., {CGaensler, Tr. 8737; Kuschner, Tr. 10079, 10i27:
Kleinerman, *r. 11048; Craighead, Tr. 13621; Brand, Tr. 12G673.)

3%, The view of the majority of the rmecdical experts

-
3

who tesctified that injury and the onser of fibroesis ocquy soC
afier the initial deposition of asbestos fibers in the lung of an
occupazional.ly exposed worker is supported by the overwhelming
weicht of :he_xaéical evidence. Animal experirents uniformiy
shew a mrompt rzactian and fibrotic response te asbestos flbers,

(Xazan, Tr. 9052-67; Brand, “r. 12026-27.} 'The extensive

research showing the rapldity of wound healing is also

suppcrTive, sinte the biologic processes that lead to a scar cveat

a cut in the skin are essentially the same as these involved in

‘vre formation ¢f fibrosis in an internal organ like the lung.

s {Kusenner, Tr. 1008%1; Crystal, fr,. 10829-38; Craighead, Tx.

11873~76; Kuschner, Tr. 12628~29, 126314 125?5.}‘ In both wan and
a:i:&:,'a scar will form over an incision in aboul a veex,
{Kuschney, Tr. izsva.; There is no reason to believe that the
time frame for the development of fibrosis in response to
aspestos—induced injury in the human lung is any different.
(Craigrhead, Tr. 11575~76; Kuschner, Tr. 12628-29, 12675, 12692~

93.} Although the opportunities to cbserve human lung tissue for

- Ans vem e A wervmalne e s mas e g4 e




-«Lly signs of asbestosis are necessarily limited, £ibresis
satisfying the pathological definition of the disease has been
seen within six months after the begianing of occupaticnal
exposure., (Kagan, %r. 405?,_9250*51.} The prompt developrent of
fibrosis in response to depesited asbestos fibers is further
evidenced by the observed time course for fibrosis in human
tissue exposed to other foreign substances such as talc.
{Xuschneyr, %r. 1267); Epstein, Tr. 12954-35.)

40. The three nmedical experts proffered by the | :
manifestation carriers dispute the view that the ciinical
diagnosis of asbestesis is preceded by many years of contincous
injury and the gracual aécumuiation of fibrosis commencing a% or
rear the time of inivial occupational exposure Lo asbestos.
.hese doctors appear to conceds that the lnflammaliory reaction
and the reiease ¢f ail the toxic chenicals and chemdtactic
faciors necessary to preduce injury and lead to the onset of
fibrosis cdo, or.at ieast can, occur shortly after the initial

deposition of asbestos fibers in the lung. {Crystal, Tr. 10803,

'1060%; Kielnermany Tr. 10949-50; Epstelin, Tr, 11235, 11373,

12898-98,} According to the manifestation doctoers, however, the
substances reléaseé as a resﬁlt of the inflammatory reaction ate
only potentially damaging to the surrounding tissue and are
normally neutralized or balanced by other chemicals present in
the lung. {Epstein, Tr. 131115, 131119.}) These doctors also
assert that such a balance can usually be maintained for many
ye%rs ard only if and when it is lost does the injury anc ine
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¢ diagnosed clinically with asbestosis, the injurious chemical

"*imbalance and viftruvally all of the fibrosis occurred within

12633, 12642, 12683.) R
"LITE Tt .42, The opinion that:iwirtuallycall of the injury and

- fibrogis necessary to produce ¢linically detectablg asbestosis

fibrosis leading to the clinical onset of asbestosis result,
{Kleinerman, Tr. 18785; Epstein, Tr. 11134.) The proponents of -

“this “loss of balance theory” further. contend that in someone

months or at nost a year of the time the disease first becane

capable of clinical dlagnosis, {Crysial, Tr. 10725; Epstein., Tr.

113148~50, 12923.) '
41, The “loss of balances"” theory espoused by the

‘manifestation doctors is convincingly refuted by the previocusly

cited affirmative evidence gresénted by all the other medical

experts concerning the time course of injury and fibrosis leading -
|

i

to elinical asbestosis., Sege Finding of Facts Nes. 38, 3¢. FRaceh
of these docinrs who was asked about the 10ss ol balance theory
categorically rejected it as contrary to all medical evidence.
{Kuschner, Tr, 10035, 10130; Craighead, Tr. 11621, 118%3; Brand,

Tr. 12226: Gaensier, Tr. 12347; Kuschner, Tr. 12604, 12628-34,

does not occur yntil just months prior to the time a3 clinical
diagnosis becumes possible is also refuted by other testimony
from the very proponents of the loss of balance theory., Each of
the manifestarion doctors repeatedly professed igacrance as to --
when injury, fibrosis or disease first occurred in someone

¢linically diagnosed with asbestosis. Seg Finding of Facts Nos,

“d
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38, 3%. ({Crystal, Tr. 10463, 16621, 10702, 10768, 10729-30;
Kleinerman; Tr. 19815, 10820, 10883, 106884, 10885, 19886, 19883;

10517, 10949, 11046; Epstein, Tr. 11258, 11278.} Each 0f these

- goctors, moreover, either admitted or as least conceded the

possibility that asbestos~induced injury or localized fibrosis
couid occtur many years prior to the c¢linical diagnosis of the
disease. ({Crystal, Tr. L0708, 10710; Kleinerman, Tr. 108385;
Epstein, Tr. 11487, 11488, 11504, 12295-96.) Finally, each of
the manifestation doctors either expressly discounted the notion
that. all fibrosis could suddenly form within a few months of when
asbesiosis first became clinically detectzble or acknowledged at
least the possibility that fibrosis could accumulate gradually
aover a prelenged perieod of time., {Crystal. Tr. 10703; 1073%;

Kieinerman, Tr. 10949-50; Epstein, Pr. 11253, 112%8, 11408,

11414.)

43. Cther evidence in the record alse refutes the loss
of balance theory. Long~term survey studies of workers occupa-

kionally. expesed to asbestos show.that the clinical signs and:

| sympLems of asbestosis do not appear suddenly as would be true

- under’ thes loss "of balahce theory, but rather develop

imgefceptibly angd tentatively over a period of years with little
demonstrable change evident from one year to the next.

{Gaensler, Tr, 12327-29, 12343, 12504-0%.1 Ar least two 0f the
manifestation doctors agree that the oaset of clinical syﬁptoms
for asbestosis is insidious. (Crystal, Tr., 10548, 10549-50;

Kleingrman, Tr. 10897.) “The siow and gradual onset of ¢linical
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asbestosis is consistent with the other evidente showing that

asbestos~induced fibrosis starts very early during the course of

» Qeeupational exposure and accumulates gradualily over a period of

many years until enough alveclar/capillary units have been

, compromised to produce clinically measurable lung dysfunctien.

The loss of balance theory is alsc impugned by the admission of
Dr. Epstein that he did not know why his postulated lossg of -
balance suddeniy occurred, together with the carrespénﬁing
failure of the other manifestation doctors to offer an -

explanation.  {Epstein, Tr. 12851i.) -

44, A1l of the propoﬁents of the loss of balance
theory have published at least a few articles specifically
discussing the pathogenesis of asbestosis. None of those

writings articulate the loss ¢f balance theory or otherwise

. expresses the view that fibrosis occurs at the time or in the

manner asserted under that theory. {Crystal, Tr. 10727; Epstein.
Tr. 131413, 11450, 11473, 11507-08, 12956-57.) Moreover, none-of

- the manifestation doctors could identify even a single medical

 * publication that set forth such matters. {Crystal, Tr. 1672%,

10728; Epstein, Tr. 11207-08, 11292, 11413, 11450,. 32956~57,
Othet @édical experts who testified confirm this total lack of
Support in the medical literature for the loss of baiance theory.
{Gaensler, Tr. 12347; Kuschner, Tr. 12642.)

B. Proagrassion After sation OF ExDO

"45. The evidence overwhelmingly supports the

proposition that in a case where asbestosis first becomes capable
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of clinical diagrosis in sompone not occupationally exposed to

~ashestos for a period of many years, the injury and disease

.Pprocess. that began with the firsy occuypational exposure

centinuously progressed on a pathelogical level throughout the
period of non~exposure preceding the development of e¢linical
signs and symptoms. This {s s0 because the countless asbes:to
fibers permanently retained in the lung duriag the occupaticnal
expesyre contince Lo cause injury and elicit a Eibrogéqﬁc
response. {Kagan, Tr. 8023-24, 9047, 5083, 8184, 93?1:‘6&&351&:,
?E.t9¢38, 3463: Ruschner;_?r.I10303, 10004, 10036, 10037, 10108;
Gaensler, Tr. 12278-79, 12321-22.} - It is the total number of
asbhestos fibers in the lung rather than the time that the fibers
arrived there that determines the ultimate extent of any

tesulting c.inical disezse. {Ruschrer, Tz, 108037.) Even under

the loss of balance theory, it is acknovledged that the rsactiocn

~N

to retained ashestos finers never stops, and asbestos~induced
indury and clinical disease can and do occcur many years following

the cessation.of exposure, (Crystal, Tr,. 105373; Epsiein, Tr.

(11113, 1116465, 11235, 11319, 12851, 12924-25.)

46. Animal studies that address the subject uniformliy

demenstrate the pathological progreassion of asbestosis following

‘ ‘the cessation of exposure. (Xagan, Tr. 9083; Kuschner, Tr.

10037; Craighead, Tr. 11945.)

47. It is quite comnon for clinicians first to detectk
the signs and symptoms of asbeszosis in a patient who has not
been occupationzlly exposed to asbestos for & period of many

,..
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years. (Gaensler, Tr. 944}; Crystal, Tt. 10%73; Craighead, Tr.
11826.) "his is indeed the-usua}l c¢linical experience.

(Gaensler, Tr. 9441, 9443, 9457, 9712, 12331.) Many of ithose
persons ¢linically diagacsed with asbestosis in recent years were
occupationally exsosed only for three to four years while working
in defense industries during and-;;o:tly after World war II,
after which they went ¢n to other tradeg not involving gxposure.
{Czensler, Tr. 9433, 12331, 12574~75%.) Dr. Craighead himself
agrees that this wartime exposure is probably responsible Ed: &
“substantial portion’ ©f the disease ocrurring teday.

{Craichead, Tr. 13882:) -Anc even with, respect t£0 those persons
wha have continued to work in an environment contaminated by
ashestes, the levels Of ex20sure ever the past <20 years have bsen
neglicible compared to these preveient in some industiries prier
to-government regulaticn. BSa2 Findiag of Fact No. 6. The
medical literature is repiete with case studies of individuals

expesed to high levels of asbestos for very short periods of time

.we @fien less than a year -+ who subsequenitly developed clinical

~asbestosis afrer a datency period of several decades. (Gaensler,

Tr. 32281, 12332-33, 12334-35.) Dr. Gaensler presented
histelogic. slides and other evidence of just such a case.

{Gaensler, Tr. 9444~63.}

48, . The prolonged duration of the latency pericd after

the cessaticon of exposure in many, if not most, persons

-elinically dfégnosed with ashbestosis provides combpelling evidence

that the injury and development of fibrosis which commenced with
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and continued during occupational exposure must also have
progressed throughout the period of non-exposure preceding the
development of the signs and symproms of ciinical disease.
{Gaensler, Tr. 9442-~43, 9472, 12338.,) While admitting that
asbestosis often develops clinically years after the cessation of
exposure, Dr. Craighead expressed the view that this fact is
trributable to aging and other factors that reduce pulmonary
reserve rather than to the continvation and pragression éﬁ the
asbestos~induced injury and disease process during the‘pe;i¢d of
non-exposure. {Craighead, “r. 11629-31,) This opinion is
refuted by the overwheiming weight of evidence. Aging does not
produce fibroiic changes in the lung and is not a factor in the
development ©f ¢linliea) asbestesis. {Kagan, Tr. 9083; Gaensler,
Tr. 9463, 9496-97, 9629; Kuschner, Tr. 10037: Zpstelin, Tr. L1332:
Craigread, Tr. 11747; Gaensler, Tr. 12578; Epstein, Tr. 12832.}
Horeover, even Dr, Craighead agrees with the cother redical
experts that the pulomohgr? function tests used to diagnose
asbestosis and measure its c¢linical progression are adjusted for’
age, thus negating that variable as a fgétok.in‘the determination
of disease. (Kagan, Tr. 9165-66; Gaensler, Tr. 9452, 9494;
Craiqhaéd, Tr, 11748-49; Gaensler, Tr. 12318, 12%61.) ¥Nor can
other factors such as smoking or disgases such as ampﬁysema
produce the kind of fibrotic changes and restrictive lung
dysfunction characteristic of asbéstosis. {Kagan, Tr. 916%;

Gaensier, Tr. 951520, 9%23; Kuschner, Tr, 18031-32; Crystai, 7r.
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10355; Craighead, Tr. 11548; Brand, Tr. 12098; Gaensler, 7Tr.

12452, 12560, 12576; Kuschner, Tr. 12627.)

49. Years after the cessation of exposure, asbestosis
| also can progtess clinically as me#sured by lung function tests

and x-rays. '{Ragan,.rr. 9083, 5085, 2164:; Gaensler, Tr. 9457,
9462, 9617, 9724; Kuschner, Tr. 10010; Epstein, Tr. 11320C;
Gaensler, Tr. 12277, 1232%2-26; Epstein, Tr. 12817. The relative
frequency of such progression among persons ciinicalig diagnosed
with asbestosis is evidenced by the extensive survey and clinical
experience of Dr. Caensler. ({Gaensler, Tr. 9457, 9617, 9724,

'32322~26.) Numerous medical studies published aver the last 49

12: years invelving serial x-ray and lung function tests uniformly
13; show that clinical-.asbestcsis may and often does progress in the
1d; absence of gontinued exposure. {Caensler, Tr. 2488, 9613, 9?13._
153' 12277, 12280, 12285, 12316.) Even the exposure dqctorﬁ were
16; foreced to concede that there are no published studies thag
;?i - support their view. (Craighead, Tr. 11764, 11776-77; Brand,. Tr.
‘-‘1&???izzaﬁ:'Craighead,aﬁr. 13856.) S e -
'19jL s : ~50. The fact that the numercus published studies of
20; ‘popuigtibns praviously exposed occupationally to asbestos
21§ uniformly show clinical progression of asbestosis in some but not
zzj all such workers is readily explained. First, these studies
' 232 generally include in the survey group workers who, during the -
242 course of the evalutation, never develop the initial signs and -
25; Symptoﬁ; of disease from which clinical progression can be |
26° measured. (Gaensler, Tr. 12566.) Second, even in those persons

f
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¢linically diagnosed, the disease process may advance $0 slowly
on the patheleogical level as to render such progression incapable
of measurement by the relatively crude diagnostic tools
available. (Lrystal, Tr. 18737; Craighead, Tr. 11767; Gaeasler,
Tv. 12474, 12567: Kuschner, Tr. 12k85.} ‘Just as there must be
patheological progression of asbestosis during any period ¢f non-
exposure preceding the developmant of signs and symptoms of
disease, histologic injury and the development of fibrosis will
also invariably continue following clinical diagnoSEsj
{Gaensler, - Tr. 12399, 12474, 124%6; Kuschner, Tr. 12626-26.)

31. There is no real dispute within the medical commu-
nity over the fact that the iﬁjury and fibrosis resulting from

occupational exposure to asbestes continue Lo progress

indefinitely following the cessation of expeosure. (Kagan, Tr.

- 3920; Caensler, Tr. 1242%; Kyschner, Tr. 126%6.) Although thres

of the doctors proffered as sxperts by various insurance carriers

“expressed a different view at the trial, they offered nothing in

supportT of ;heir opinioﬁ that even approaches the overwhelming
weight of evidence to the contrary. One of these dovtors agreed
that the process leading to clinical asbestosis takes place
continually froﬁ_the date of first exposure to the date of
diagrosis, (Kleinerman, Tr. 10949-50), but asserted categorically
that ¢linical disease must develop within a year following the
end of exposure or never at all, (Kleinerman, Tr. 10951.§ Dr,
Kleinerman alse testified that he was personally unfamiliar with

any case where an individual first developed the clinical signs

=30~

AT LALLM 1N - e/ A i b —

LR




and symptoms of asbestosis many years following the cessation of
exposure. {(Kleiperman, Tr. 10959.) Similarly, ancther of the
exposure doctors testified that any clinical dlagnosis of
asbestosis made many years after the cessation of exposure must
have been pousgible within a year bf that- time. (Brand, Tr.
12083~84.) Neither of these doctors is a clinician experienced
in diagnosing and treating asbestosis patients. {Kleinerman, Tr.
1075%4;: Brané, Tr. 119568.} Their testimony concerniﬁg‘when
clinical disease occurs is contradicted by the irrefutable
evidence of record showing that the signs and symptoms of
asbestosis more often than not aevelop many years folilowing the
end of exposure; fee Finding of Fact No. 47, Tnis fundamental
error substantially undermines the opinjons of these doctors
concerning progression.

52. None of the three docteors who testified that there
is no progression of asbesteosis following the cessation of
exposure has ever advanced that opinion in his own published.
writings and, moreover, could not identify a single medical
‘article From any sourée so stating. " {Kleinerman, Tr, 10853-54;
Craighead, Tri 11741,°13764,°11776~77; Brand, Tr. 12099) The
testimbny of the other medical experts confirms the general
agteement within the medical community that such ?rogression can
and does occur and the total 1ack.of any conflicting authorivy.
(Kagan, Tr. 9090; Gaensler, Tr. 12429: Kuschner, Tr. 12642,
12696.) “Indeed, two of the three doctors who advanced a contrary

position at this trial have in ¥ecent years co-authored -- or

~3im
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beer members of scientific committees that have jointly drafted
-~ widely disseminated and rigorously reviewed publications which
expressly state that asbestosis does, or at least cang progress

in the absence of continued exposure. (Kieinerman, Tr, 10839,

- 10476; Craighead, Tr. 11539, 11555-%6, 11760, 11772-74, 11773-80,

131788~-89, 11783, 138%8-95, 13500~033}: Ex. B24 atv 584:; Ex. 848 atr
1449; Ex. 843 av 2594, 25%3,) It bears note thar Dr. Craigheaé'
served as chairzan for the committees that praduced twd ¢f thege
reports, the mosi recent of which (Ex. 849) was published barely
3 year prior o his testimeny before this Court. {Craighead, 7r.
3153?, {390@*01.h:

53. Both medical experts proffered by the exposure
carriers agreed that asbestonsis is progressive throughout the
period of cccyparional expesure, 25 fibers taken Into the lung
cause continued injury and the accumulation of fibrosis.
(Craighead, Ty. 11350, 11623-24, 11672, 11743; Brand, Tr. 12863.)

Both doctors also agreed with the other medical experts that once

.asbestos fibers are deposited, in the lung they tend to remain

‘these. -{Ctaigﬁeaé,'wrf 131722-23;7 Brand, Tr. A2057; Craichead,

groq:esﬁion after cessation of expasure, each 4actar atrexphied Lo

address the obvious question of why retained asbestos fibers do
aot elicit the same response as newiy denosited ones, Dr.,
Craighead relied principally on a “neuytralization" theory while .
Dr. Brand espoused "fibrous encapsulation.” Apart from being
largely inconsistent with each other, these Iwo theories caanot
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withstand even minimal scrutiny under the evidence of reccrd,
including the testimony of their respective proponents,
S4. Dr. Craighead testified that soon after the

cessation of exposure, retained asbestos fibers are “"neutralized®

by a ‘thin coating of various proteins produced within the lung.

Tals ccating recduces the cyiotoxicity of the fibers and preverts
them from immediately kiiiing the macrophages with which they
ceme in contact., {Cra2ighead, Tr. 13807, 13872«74.) Thég. as
freely admitied by Dr. Craighead, the coating of asbestos fibers
by body flulds is what allows thé mzcrophages to undertake the
slow process of attempted phagoeyhosis, {Cf&ighea&,'br. 13875~

76.) As nmere fully explalined by oiher medical experts who

- -

prolonged parisd with macrophages which, because they are nos

illed, continue to produce and release a host of harmful

x*

substances into the surrounding tissue., ‘(Kuschner, Tr. 1008284

“Epstein, Tr. 11385~88: Rugchner, Tr. 12614%.) So understood, the

.neutraiizaticn sheory advanced by D Craighead strongly supports

rather than - -vefutes the proposition that asbestosis pProgresses
after the cessazios of expesure. (Kuschner, Tr., 1261S5.}

§3. There is no credible evidence of record to support
the notion that the body fluids which bathe and naturally coat
ail asbestos fibvers deposited in the lung somehow neutralize
those fibers in the sense of preventing them from eli?itinq an

msedlate respense by macrophages. Other medical expzrts,

~33=

- BN - Wy ey

SN by .

Hre s .

Ao A Ay e - A e

Ve ATIERA AR A B A A

STIIIIIIY AR A e w e



LI oF BA

W @ o~ O o b W

it
3

n"
12
'!3'

. »
mumsrn byt e
'

¢ o TR S

inciuding Dr. Brand, categorically rejected the idea of such
neutralization by affirming that asbestcs fibers in the lung
invariably precipitate an infiammatory respénsa-by'any
macrophages to which they are accessible. {Kagan, Pr. 2087,
9345-46; Brand, Tr. 12055, 12086, 12079, 121083, 12164-65;
Kuschnes, Tr. 12611-12.}) Dr. Craighead has never published the
opinicn that asbestos fibers deposited in the lung becowe
biologically iner:z and stop interacting with macrophages a‘ter
the cessation of exposure., {(Craighead, 7Tr. 11741, 13300.}. The
other medical experts cenfirmed the complete lack of suppert in
the medical literature for ary such contention. ({(Kleinerman, Tr.
10833~64; Brand, Tr. 12224; Kuschner, Tr. 12642.}

56. Dr. Brand testified thal within a year following
the cessation of exposure, all asbestos fibers depesited in the
lung become “encapsulated” in scar tissue wnich isglates them
from attack by macrophages and thus prevents any furthew
pregression of disease. (Brand, Tr. 12083.) Ne other medical

expert who testified sup@o:ted\this theory, and Dr. Brand himself

. genceded thar it is not set Forth anydhere in. the medical

literafure. (Brand, Pr. -12088.) - The theory is also contradicted
by Dr., Branc‘'s own xesﬁimony. He both admitted having'ﬁe opinioﬁ
on how long the foreign body reaction to inhaled asbestos fibers
persists in the human lung and ccnce&ed repeatedly that fibrosis
can occur for “many years” or.at least "years™ following the
cessation of exposure. {Brand, Tr. 12064-65, 12080, 12099,

12214.) Dr. Brand also indicated MNe could not even estimate the

~34-
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percentage of retained asbestos fibers that ultimately end up

'being encapsulated in scar tissue, (Brand, Tr. 12102-03}, and =- -
‘-éibng with ‘scme of the cthé: expérts who testified -~ expressed

‘uncertainty cver whether surrounding scar tissue could in fact

prevent fibers from eliciting a further response by macrophages.
{Gasnsler, Tr. 9582: Kuschner, Tr. 100896; Brand, Tr. 128673,
12210; ﬁuschner, Tr. 12625.) Finally., Dr. Brand's theory of
fibro%s encassulation is repudiated by histologic evidence,
Tissue samples taken at autopsy from persons once exposed to

asbestos who die many years later from unrelated causes

" demonstrate that most retained asbestos fibers are in fact npot

walled off tr fibrous tissue., (Kuschner, Tr. 12824.)

57. Sorme asbesios fibers in the lung become covered
with a relasively thick ccating of iron-cgntaining proteins to
form readily identifiable structures called asbestos bodies.
{Kagan, Tr. 899%; Gaensler, Tt. 9443, $483; Crystal, Tr. 10429;
Gaensler, Tr. 12379.) Undisputed evidence shows that the
“for matxon o“ asbestos bodxes cannot xmpede the progression of
znju-y anéd d sease afte* the ceasatzon of exposuxe. ©nly dbout

one perceac ‘af the asbestos f;bers present in the lung at any

given_tima have been converted into asbestos bodies. {Kagan, Tr.

8996-97, 9082; Crystal, Tr. 10575, 10672; Kieinerman, Tr. 10777:
Epstein, Tr. 10368-69; Craighead, Tr. 11688, 11723; Brand, Tr. -

"12058.) Frém the testimony of the medical experts, it is unclear

whether, once formed, asbestos bodies are capable of producing

“rontinued injury. (Kaganm, Tr. 8996, 9106, 9217, $242; Gaensler,

PHA 4 14 - H A = A sy ——
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Tr. $443; $484; Kuschner, Tr. 10018: Crystal, Tr. 10428, 10577;
Epstein, Tr. 1136%9; Craighead, Tr. 11691, 11730; Xuschner, Tr.
126106, 12678.) Among those doctors expressing an opinion on the
subject, the consensus view, as also supported by graphic
evidence produced at trial, is that the formation of asbestos
bodies is a dynamic process socon followed by degeneration of the
iron ceating and the reemergence intact of the bare fiber.

Gaensler, Tr. 9443, 9456, 948%, 8611, 9732~33: Crystal, Tr.

. 10877, 10672; Epsteiq, Tr. 11370; Gaensler, Tr. 12251*%23 12380~

81, 12383.) Thus, even if the formation of asbestos bodies can
be accurateiy;characte:ized as a defense mgéhenism, it is not a
very effective one given beth the extremely small percentage of
fibers involved and the limited durability of the iron coating.

S8. There is some gvidence that chrysctile, but not

~other forms of asbestos, may fragment in the lung although the

process by which this occurs and how long it takes is unknown.
{Gaensler, Tr. 9612; Epstein, Tr. 11366~67; Craighead, Tr. 11797:

Kuschner;- fr. 12609;. Craighead, T%..13876.} There is, morecver,

NV WAy of tééiing;whethexashart;ogpy$9§i;g fibers . found in.the

lung ware. of that length: when initia;lysinhaled ér,reSulted from
the subsequent break up of longer fibers. {Kuschner, Tr. 12609;
Craighead, Tr..13872.} Moreover, the longitudinal splitting of
chrysotile fibers along_their major axis does not result in a
shortening:of.therjibgr‘pqt:ra;her;;ﬁ a proliferation of sQ-

called “fibrils," each of which then becomes subject to attack by

macrophages.. {Kuschner, Tr. 12606-07; Craighead, Tr. 13877.) A

o
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macrophage unable successfully to engulf a chrysotile fiber
because it is too long is no better equipped to handle a fibvril
of equal length but reduced diameter, {Craighead, Tr. 13878}, and
such’ long thin fibrils may indeed be more damaging to the lung
then their thicker parent fibers, (Kuschner, "r. 12607.) fThe
undisputed evidence showing that chrysotile is as potent as other
forms of asbestos in causing asbestosis and that all forms of the
mineral have contributed to the occupational exposure of workers
in this country further confirms that the fragmentatidn. of
chrysotile, to whatever extent it occurs, does not impede the
progression of the disease précess following the cessation of
exposure. Ses Finéings of Fact Nos. 7, 8.

VIII. PLEURAL PLAQUES

589. The inktalation 0f asbestos fibers can also isad

~to the development of pleural plagues, {Kagan, Tr. 5079;

Gaensier, Tr. $466; Kleinerman, Tr. i0829; Craighead, Tr. 131691«
82.) These are scattered area of fibrosis located on the

patietal pleura. .(Kagan, Tr. 9079; Gaensle¥, Tr. 9464; Crystal,

-Tr;-1%45?:'traigha3d,“1r. 116%1«92,) <The parietal pleura “is a

.~ thin membrane lining the chest.cavity which is distinct from and

rubs against the visceral pleura. covering the outer aspect of the
lungs.  {Kagan, Tr. 5078; Craighead, Tr. 11586.} The process

leading to the development of pieufal plaques begins with the

arrival of asbestos fibers :to the periphery of the lung and the 3

pleu:;. -{Kagan, Tr. 9080.) Asbestos fibers deposited in the

lung can translocate -to these areas within a comparatively short
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of fact, that ashestos is a cause of cancer. The tvwo forms of

‘meso:hélioma“E{Gaensler;_fr;aﬁdzsr-apstein, Tr. 11i4l.)

petiod of time =sasured in days, weeks, or at mest mosths, {Kagan
Tr. 9081; Saensler, Tr. $468; Kuschner, Tr. 10613, 10126;
Craighead, Tr. 11682, 11747 Brang, Tr. 12042.)..Although the
pathogenesis of pleural plagues is uncertain, it is thought that |
the fibers penetrate the visceral pleura and rud against the !
pavietal pleura, thereby causing costinuous injury to that surface?
and leading to the development of fibrosis, (Gaensier, Tr., 93867, !
12%63.) Pleural plagues are generally detected by x~ray, {Xagzan, ;
Tr. 987%), and almost never appear until 20 years alter ;hg initiai
exposure to ashestqs. {(Gaensler, Tco, 12364-65.) As eviéence& by i
longitudinal x+~-ay studies, they continue to progress both in sizef

¢

né nunher following the cessaticon of exposure.. (Xagan, Tr. 9689,;
i
9243; Caensler, Tr. 9468: Epstein, Tr. 11320; Gaensler, Tr. 12564~
£65.} Alchosugk ple:rél piacues do not usually produce clinical
sywpLems, they <o invalve indury in & micresecopic sanse, {Crystal,

»» 1531}, and are censidered a cisease fronm a pathological

-

.svanépeint, although not from a clinical.stancdpeint. ({Kagan, Tr.

$679; Xieinerman, Tr. 10844; Craighead, Tr. 11823); Ex. 824 at 531,
¥, CCAMNCIR
60,: Also at-issue in this case is insurance coverace for

uncerlying tort actions where it is alleged, or found by the trier

" eancer most.frecuently invelved are bronchogenic carcinoma and ;

Ve wiy

pronchogenic carcinoma is cancer of the lung. {Epstein, Tr,

" -

~14L.) Mesothelioma in¢ludes both cancer of the pieura covering

-~

car
-
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1 the lung and cancer of the peri{tondum which iines the abdominal
. 2%.. cavity. (Xuschner, Tr. 10000.,) <“he time bhetween first exposure
ai . to asbestos and the clinical diagnosis of bronchogeni¢ carcinoma
4 generally ranges from 25 to 30 years. {Kleinerman, Tr. 10828.)

’ 5| - Fer mesothelioma, the latency period is usually even longer, the
g disease not being clinically diagnosed until 35 to 45 years after
7ﬁ first exposure. ({(Kleinerman, Tr. 10825.)
3% §l. In order to be present in the body, both

- bronchogenic carcinora and mesothelioma must be preceded by a

@
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maligrant transforration at the ceXlular level. ([Gaensler, Tr.

8581; Kleinerman, Tr. i0824; Craighead, Tr. 11890, 1189S.} For

~h
-t "

52 those cancers found to be caused by asbestos exposure, it i 5
L,éi Xnoun when during the latency period the malignant transforzgllgli
14;- occurs. (Gaensler, Tr. 85%2; Kuschner, Tr. 10064; Crystal, Tr.

¢ 10471: Kleinerman, Tr. 10823-24; 10828; Craighead, Tr. 11665,

1S§i 118%9G, 11895.} for such cancers, the exact nature and cause of
1?§L_gpe malignantstransformation are also unknown. {Xuschner, Tr.
18%-110084! 11T+ 8 A e

p 19; | | £3. The three medical experts who testified un the
231 . pathogenesis of cancers atiributed to asbestos.exposure agreed
21ﬁ that the-fihe:s_themselves do not- initiate the malignant

transfcrmationiat rhe cellular. level byt rather enhance the

N

)
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potencial of other agents Lo cause such a change., (Kuschner, Tr.

. 10006,.10008,-10012, 510029; Craighead; Tr. 11641, 11649, 11572;

»

25! - "Brand;:Pr. 12037, 12088, 12120.3 & .~ =
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83. In those cases of brbnchogenic cqrcindma found te
iV-be caused by asbestow exposure, it is the asbestos-induced injury
EE"~--‘at'=¢i.sca:rriaftq'."m the lung that sets the stage for the development

© of the malignancy.  {Kuschher, Tr. 10006, 126%1; Brand, Tr.

?;‘1291?}'12037.-12088;T"$uch fitrogis must exist before

sé bronchogenic caycinoma related to asbestos exposure will develop,
ﬁ {Kieinerman, Tr. 10987), and the cancer arises at the site of the

! .
L. -scarring. (Kuschner,:Tr. 10001; Brand, Tr. 12087}; Ex. 824 at.

589:(Fig. 37}. The diffuse fibrosis characteristic of ?ébestosis

causes proliferation of the epithelial cells lining the air

-
3

-h
i
i SRARINYL Rt e
‘

- passages aﬁé air spaces. ({Kuschner, Tr. 100085, 16009, 10012;

- Brand, fTr. 120i3, 12088.) The resulting rapdgiams:nover of the

ot
r

eoxthelxal cesls makes them more susceptxhi{,wmfnliiqnant

-
3

IR
>

tf&nsforra*;¢¢ caused by other agents which, unlike asbestos, can

14
15”' alter the genetic makeup of a cell te prodgce cancer., {Kuschner,.
16g.?Trr-10006. 10012, 12691; Brand, Tr. 1208%‘}1 : E
17& 64. The two medical éxperts in a%dition té Qf‘ Brand [
%ag who testified concerning the pathogenesis of asbestos~related -

ggﬁ -@msatheiicmﬁ=bothu1aii@d on-@r.-ﬁrand’s researeh into solid-state E
295 carcinogenesis., {Kuschner, Tr.iiscba, 10029; tra{ghead, e E
21% Tr. 11666.} Such cancers arise.at the site of asbestos~induced

22? fibrotic th;cnenxng of the visceral plaura or peritonfum.

23 {{uschner, Tr. 18007-08; Brand, Tr.=12015; 12617, 12037, 12087.)

The subpleural connective tissue at;those sites is subiject tox “'

early scarring, {Kuschner. Tr. 1000?}.‘by the same process that
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produces f£ibrosis in the lung. {Kuschner, Tr. 10008, 10100.):-Ag
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the subpleural connective tissue grows, it entraps the
mesothelial cells lining the surface of the pleura or peritoneum
in whi¢h the cancer arises. {Kuschper, Tr. 10026"2?.)

65 The first infury leading to the development of
bronchogenic carcinoma or mesothelioma found to be asbestos-
related is the inflammatory reaction and onsei of fibrosis which
occeur at the time of initial exposure. {Kuschner, ‘Tr. 10008-10,
10073; Brand, Tr. 11964, 12033, 12037, 17643-44, 12047-48,
12052.) The complex and lengthy disease process associaged with
these cancers commences with that first injery, as marked by the
progressive accumulation of fibrosis, and continues through the
ultimate development of clinical signs and symptoms, .. {Kuschner,
Te. 10009; 10016~30, 10030; Brand, Tr. 1204?{?3i6§g&'12215.> s
conceded by Dr. Brand, this disease process Ope?ateé continucusly

thoroughout the latency pericd, regardless of whether or not

there is a period of non-expesure preceding clinical diagnesis,

{Brand, Tr. 12049.}
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