Repiaed (rom AMEMICAN JOURNAL OF CLIRCs 1 Painoneai, Vol 0, Ne. |, July 1983
Copvopht T 1¥E) by Anserrese bovimte ol Limeeal Tatladeging —
Famed in V.5 A

Lymphoid and Plasma Cell Malignancies: Asbestos-related
Disorders of Long Latency

€ LIOTT KAGAN, M.D. AND ROBERT J. JACOBSONM, MD. FACT,




ALinm_phoid and Plasma Cell ialiGiacios:

| isorders of Long [atency

A,

Ashestos-relaled

LIOTT KAGAN, M.D. AND ROBERT J. JACOGSON, M.D., F.ACP.

¢ have identificl l“urkcrs with Ivimphwplasan-
cvtic neuplasus: sin with chrusue lymphueytic Jeuhpuein, Jour
with G myeloma, 1w0 with 1pA myelema, and e withy his-
sextic hyniphuinia. The subjects’ CCupaliuns were vacied, bl
. had experieneed prulr:lcu:d asbeslus expusuie Cramping
rut 3-37 vears). L usuit ILeRey perinds were sipilar 1o other
known.nslmslus-rclzllcd makignancics and ranped trom 011
ars. Stpatata of ashestug-reinted pulmpuary disease were
ident in 12 suljects. Mlalignmun pleural mesatbielivuias cu-
existed with 12G wyclmnas in tno individustds, an assorialiog
which seus unlikely dv ve fortuituus. 11 has been spernlated
-ovipusly that asbesius tay bea Iymnplioid system carcipsopen,
ur fndings sirooply gsupport this view aud indigate that pa-
tents prcscming de norg with !_\m|ihu|m:1i[vr::|i\'r: nguplasine
chowld be javestigated dur previous pecupativial or cuvirou-
jeatal expusure o ashestus. {key words: Asbestos; Asbes-
g Mesuthehuns Plenral plagiicss Ly sy Moyehona
Chrunic I)ﬂxphﬁ)‘li: teuhemia) Aind Clhin IPathal 1YS3; B
1414

THE CARCINOGENIC POTENTIAL af asbestos is
v well-recognized and there is little doubt about 1he
Auship between ashieslos expusure and malignant

<% .hcliomas of the pleurd and pcriloncum."-“-” Al
issuc that is. Lowever, receiving considerable current
astention is the assaciation of asbieslos CXpesUre with the
development of other ncoplasins. The latter include
rronchapenic carcinomas. 3" gastroiniestinal malin-
pancics % oropharyngeal cancers, ! Jaryneeat car-
c.nomas,?*? and ovaria Leoplastns. 23 Several e
poits of asbcslos-associalcd Iymphoeylic and plasina cell
dyscrasias have appearcd o the Lilesature 4T
153333303640 These have, however, mainly been anct-
dotal single case icpons cncumpassing a varicly of lvm-
sheproliferative disorders in which no specibie tumer
caicpory has prcdumnmcd. Two recent epidemiologic
suedies have provided tentative support for the role af
2siestos as & possible lymphoid carcinogen, 'O but de-
fnitive conclusions could not be reached in this regard,
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Jue cithisr 1o a paweity ol ciiuical information or (o oiher
possibic ctiologic cofaclors.

Wwe pievioushy docutnented three instances of asbes-
tos-pesoaicd neoplasms of Bcell lincage.'? The nuin-
per uf cases. hiowever, was inadcguate o derive delinitive
conclucivns concerning the latency periods of such tu-
prors aiter inital asbestos cxposure and the types of oc-
cupitienil seliimgs assuciated with the developmont uf
ey peopbasins, The prescit study was uudortaken i
ondel Lo aeddiess these specihe issucs. We now icpott an
cnkareh acries ul 13 cases in which lvinphoplasiacyuc
pesplisms were delected in asbestos workers: six -
stanes ul m_\'clunm,'six of chronic Ivmphocytic Jeuke-
miz, and one of Listigeytic lymphoma.

pateriais and Methods

Selecton of Cases *

Thies £ases were reporied previously {patients 1, 2,
andd 700 T en pabents, seEN initially by othier physicians,
weie t-lened 1o us for hematoiogic appraisal beeause of
aur it st in ashestos-associdied hiematotogic shisore
deie, A dehnie history of occupational asbestos expo-
qure was clicited in all instances. Lach patient had been
evitunted pieviously for the presence of asbesios-related
pulinenary [Jiscasg, as evidenced by parenchymal fibio-
sis, plourad plagues, bronchogenic carcinoms, or malig-
aent masotheiioma. The diagnosis of pulmonary disease
was estahtished by chest radiography (patients 1-3, §-
¢, 1), and 13), camputerizcd'mmography {patiems 2,
& and 13). thoracotonmy {patients Z, 4, 12, and 13} and/
o1 pecropsy examination (zatients 3 and 4).

[iensencionic Evaliation

The dinenosis of chronic lymphocytic feukemia was
s asedd o the presenee of 2 persisient fymphocylosis in
thw propheral bloed ant bong MaTow. Myeloma was
dimpme sl on the hasis of ar abnormal marow phas-
ncytens teaeeeding 13% of nucleaied cells) in as50C1-

ool Clhinacai Pathoiogists
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-ion with a persisient 8 omal |
wavipg an M-componcil conceniialion i CRECSs wl 2

v and/or fiee immunoglobulin light chans i Lhe
Theidentity of seruin M-campoilenis and urinary

&

mmunogiobuha gl Lis! 7
.nunoclcctrophorcsis. The diagnosis of histioeytic lym-

phoma (patient 13} was determined by mistopatholugic

xafpination.

Tissite Analysis for Ferruginons Budies

The pnraﬂ'm-cmbcddcd lissue block ol a biopsy from
e lingular fogion of patient 13 ws submiticd 1o L.
Vicior L. Rogeley fer quantilation of ferruginous bodics.

The tissue, which co

\nd then digested in 5.25% sodium nypochiorite and
%.0% oxalic acid. Ferrugiiious budics were yuanlitated

sy light microscopy.

General Clinnical Features

All the subjects were male. Theid geeupations, €ir-
cumstances of asbestos expusure, and Lernatolopic di-

2znoscs are listed 10
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Tabte . General Clinical Teatures of Cases Studied

Length of
Ashesios
Eaposure Asbesiaserebaied Feitence ol I'nor Cigarette Smoker Hematulpgic
Cae [Ycars) Occupalivn Athesioe Expretmie Siaus Dhaguosis
! 3 Amosite miner Parenchvenal silicos Unknown Mycloma
achonn
2 25 tastillation of aJdto Fipht mahgnant Smiokar Myeloma
hrake linines wrahchioma
3 14 hipyard insulalor Farenchymal atheants Noa-smoker Myelama
and plruial proues
4 5 Suipyaid cicglrivat Ditaeral soalygon Non-smoker Myelomma
teghunician et i
5 9 Tusulator Paranghvinl Asleunsis Smoker Myclomas
ane pleural plogues
5 21 Pipre lapper Parenchumal o bedos Ex-smoker Myelama
7 2B Asbesios pull arcnehvanal asbeunss Smoker CcLL"
. SUpIviIsor anet plemst plagurs
5 24 {nsuizicT Parerchivital aveesteay Smoker CLL
g 20 Fireproofing Pargichy mal o feonina Sroker CLL
inselator .
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o ' Table 2. Hematologic Featmes of dyeloina Cases
Apt al Diagnasis Nayute ol Serwm Prosgrostinn of Blaoow Nence-Jones Tumr Latency
- (yrearsh M-Cumgunent Pl el IMhuslcinuna ernrd™ [Veaisy
& a4 ieA e Negative 2%
' el 1G kappa (it Negsuve 29
68 lgA kappa > Postive 15
" 60 G “rs Neganve 37
5 73 WG kappa R i esicd 15
. 65 G lamlda ~ T ['usinive 21

— ——

ydrcaset the penod teyween imiaal ¢ApRIVIC 10 BHAIICY aovd Ure G208 Ahe menpiasrme = as (AL dispeasd

.+ remaining individuals also had experienced mixed

a5 25108 exposure, when the nature of their occupatiung
is considered.

“he ciparelte-smoking stalus of cach mdividual also
is iven in Table 1. Four subjects were noa-sinokers,
seven were repular cigarctic smokers, and une was au
¢r ~igarcite smoker. '

,ymphoplasnmcylic neoplasins weit detected in all
cascs studied. A preponderance of myelomas {s1x cascs)
and chrenic lvmphocytic leukenuas {six €ascs) weoic
e d. Histioeytic lymphoma was diagnoscd tn one sub-

e

J1 naiclogic Features

Uhe heinatolopic fealures ol the mycloma cases are
v~ marized in Table 2. When myeloina was diagnosed,
U ‘cels’ apes ranged from 54.-72 years (mcan, 65.0
Weud he serum M-componcnt was of the gl varietly

[our instances. and IgA in two. Bence-Jones protein-
L 1 was detecied in two cases. The tumor latency pe-
/i ls afler initial asbeslos CXposure were lengthy, ranging
“rop1 21-37 years {mean, 30.2 vears). A striking hnding
w . the coexisienee of malignant pleural mesoticliona
w qn izG mycloma in 1wo individuais. The lustologic
fasqures of these acoplasms in palient 4 are illustrated
ir Figure 1.

“able 3 swnmarizes the hemaiologic features of the
cases of chronic lymphocytic leukenua. Tiic subjeers’
an~¢ ranged from 50-62 years (mean, 57.7 years) at the
i ¢ of diagnosis. The wmor lakency periods were sin-
ivor 1o those noted in the mycloma cases, ranging from
1h-4] years {mean, 30.2 ycars).

Yne individual (paticnt §3) had been investipated
1. _where for progressive ellort dyspnea and inteistitial
~ulnionary roentgenographic infiltraies. A lingular Li-

apey was pepluncd when the subject was 61 yews old.
Mictoscepie exanination showed exteusive pulmonary
inhivation by Euge ymphoid[cells] many of whicl had
prominent nucleoli. Miloses were nuimcrous (Fig. 2).
1ne leatuics weic consistent with a listiocyuic bym-
plana. Oueasiunal ferrugiinous bodics were evidenl iu
areas infilirated by the neoplasm (Fig. 2). Analysis ol the
lmor tissire block revealed 521 ferruginous bodies/g of
wet Tong, The innor was diagnosed 35 years alier the
subyect’s initial exposure o asbestos.

Discussion

[Fxposuic Lu asbestos| bas been documented infre-
quenthy wn assocabion with neoplasms of the hemaly-
porctic sysicut, Jowever, when this association has becn
alserved, lvmphotd and plasma cell dyscrasias have pic-
doninated. T he laner include chronic lymphocytic leu-
k(‘llli-‘.l.,"”'m m_vcioma,"”'”'m‘”"“’ mnlignam 1}'11]-—
pharna, 413920334 waldenstrém's miacroglobuline
ctia, ' Jnmunoblastic lymphadenopathy, alpha chain
dinease ™ amvluidusis,™ and giant lymph node hyper-
plisia.f Neatly all have been single case reports. In most
instances, the subjecls’ occupations were not stated and
Jew details were povided concerning the circumstinees
of asbesios exposure.

in vhie pwesent study, we have identified 13 individuals
with asbestos-ussocizted neoplasms of the fymipho-retice
ular sysienq (six cases of myeloma, six of chronic lym-
phiocviic Yeukemia, and one of histiocytic lymphoma).
A definite nstory of occupational asbestos €XposSUre was
elicite] in cach instance. There were, however, 110 ubi-
wsual [eanmes of our cases which clearly distinpuishied
U Tronnn the specirum of clinical and pathoiogic pal-
terns seen v hew the same lvmphoplasmacytie neoplasms
wevini withy the general popuiation. Neverihcless, osir

Ny,

Fic. 1 (upper). Cacxisience of malignan pleural mesathelioma (panel AJ il apsedama tranel Tip in Case 4, Fanel A tleft) shows features ol
3 alu-papllary epihetial necuplatan, staaed with Bemaasvlip and eosin termnd = 0y Fanel B {rghrt) shows martpw teplaccment Iy

i =reus zane plasma ceily with psonmsieat pugteoli. Hemammyin

gad corin (arseal - Alin

FiG. 2 Uoaer). Hishoeyiic lyniphioma uf lung in Case 13 compeat ol oo et telly with nemerous mitotic higures,

lematazyha and eostn (original > M) Arrow indrae o Lt

inevrs hady ininsel panel.
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T Talie 3. Hematolopic Feulures of Clyunic Lyvinphueytic Leukemia Cases

Ape 31 Diagnosis Total Leukoees

['rogied tnn ol

1Mesence of Tuinor Latency

. Vears) (%107 L) Lymphesyies Qiganoiuegaly P'ennd™ (Y rang)
F_1
61 0.4 Ty Nuoue 28
50 76.0 i Lympadenapathy and 74
bepaonocgaly
g 9 26.6 TE tune 32
44 155.0 T Hemaloyplenomegaly 16
61 0.0 5% Lyiphadenopaihy and al
lrepaiomepaly
12 59 . 19.0 3 None Ao

o eapuananun, scr Jane I

siv cases of chronic jvmphocylic lcukenna are ol special
: crest. since no other occupational cavitonmental

agent has been implicated previously in the cause of this

iymahoid ncoplasni. .
The subjects’ otcupations were varicd, but cach in-
¢ rdual had worked with gsbestogscontaining walerials
in jobs potentiafly at risk for developing asbestos-related
¢ cases.? Exposure 1o asbestos had been prolonged in
¢ =rv instance, rapging lrom 3-37 years. Siuee the air-
bor:ic asbesios concentyalions were not moitered al the
warkplace at the ume of expusure, there 1s no rchiable
| aus of assessing ihe severily of asbesios cxposure mn
\hese subjects. However, it is likely that thiose individuals
- had worked in United Stales shipyards during
war [ (paticnts 3,4, 6. 10, 12, and 13), and those
wii ore employed in the mining (patient 1) and null-
iy (patient 7) of asbestos had suslained “heavy™ asbes-
s capasure.® Thae detection of sipmaig of asbesios-
LLiated pulmonary discase in 12 cases provides addi-
tional obicetive evidence of prior asbestas expusure in
cse individuals. 1o ail instances, the Iymphod and
_asma <ol dyscrasias manifested clinicaily a consider-
ahle ime after the initial asbestos exposure occurred in
¢ workplace. Comparable latency periods have been
aed prcvibusly with respeet (o mesothchiomas and
bronchopenic carcinomas in ashesios-caposed populd-
“ng M
A key question posed by this study is wiicther asbestos
cxposure is, indeed, €a usally linked 10 the develupment
f lymphoprolii'cr:ui\'c malignancies. Because vur cilscs
cre mainly referrals from widely dillering geoptapluc
regions within the United Siates, il is not pussible 10
determine whether these cases rellect an increase ol lym-
roid and plasira ecll maligna ncics over those expected
... the gencral population, There is, lrowever, a censid-
crable body of circumstantial evidence that suppors a
suse-clieet relativnship beiween asiicstus exposuie and
syphoid system ncoeplasia,
- study of 68 asbiestos workers, Licben documented
nenaucies” Amwong the Jatter. a disproportinnate
wmber (19%) were iyimnphuod caneers. Gerher, who sub-

.

sequently studicd 1,334 autopsy speciincns in paucnis
aped SO vears or older, noted five hemaiologic malig-
aancies (o of which were lymphoid) among 35 casces
ol asbestosis,” The incidence of thesc asbestos-asso-
antesd hematopoictic neoplasms {14.3%) was signifi-
cantly higher than the 2.8% overall incidence of such
wmers i the wial autopsy population of comparable
age. More sceently, Robinson and co-workers reviewed
death cestilienles lrom a cohort of 3,276 white male as-
Iestos workers cmploved ina manufacturing (acility.™
The authors repuried Tour deaths resulting from “lyn:-
phosarconit,” and three from malignant lymphoma,
whereas only 3,26 deaths were expecied on the basis of
apeespecilicorates Jor this tumor category. They supgesied
it ale ashestos workers had an increased risk ol de-
velopiug Ivtupliold cancers. A similar mortaliiy cxeess
Jor lymiphnid neaplasius, during the period 19501900,
was observed i a study of shipyard workers and ship-
fiers in the state of Washington.? In tie latier study,
hawever. no ention was made of possible asbesios ex-
puswc in thess ogeupitional seutings.

OF particular interest is @ recent pictiminany epide-
miolokic case-control study of non-Hodgkin's large cell
Iinphemas rimary (e the gastrointesiinal tract.' i
that study, Drworsky and associates documnented pre-
vious hicavy asbestos expasure in 11 of 22 cases, bul in
only two of matched neighborhood controls, The inter-
pretation al their daia, however, is clouded by a prior
history of gualania, a discase characterized by himmu-
nedoee stimsulaton in many of the cases having pric)
ashslon Fuposin e,

There me repurts of asbestos-related lvmphod z2nd
piasnin coll dysoiasias produced in expenmental ani-
mals. Tn one study, injection of asbestos into the air xacs
of White Leghorn fowls induced one tumer cansisiens
witly 4 plesnacvioina and another classeed as o “reticulo-
cacoma 7' T another study, the intrapenitoneal instil-
Latienns of vlir vsotile ashestos in mice evoked consideralde
s baid deposinon i the Bivers and spleens of Uiese

canintads Y1 he nature of the anylod, however, was not

detined
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Thz developtnent ef lymphoprolilerative neoplusmis
in asbestas-exposcd individuals may result from an un-
derlving aboormality of immunologic homeostasis in
wsc people, since striking allerations of lmmu::uluk_u

. -tjon have been described in asbestos workers.'

. _:sc abnormalities reflect an tmbalance beiween de-
fective cell-mediated dnrmrunity apd hiyperactive B-cell
function, which may relate to deficicinl suppressol Taccll
Tunction in these subjects.'? There is also evidene lrom
animal experiments, that asbestos exposere can st y-
laic the immune sysicm. Alveolar macrophages [lom
asbestos-caposcd rats have beea shown Lo intduce splenic
lymphocyte proliferation,™ an event preceded by en-
hanced altachment of these lvnphacytes 1o the mac-
rophages.?’ Morcover, the repeated intratracheat instil-

tation of chiysatile in shecp has been associated with
cnhanced prohicnuvc respouses of bronchoalveolar
lymphocyles (o cerlain miopens. 3 These plicnuingcna
may relate 1o the cnli ancecd production uf 1nteeleukin-
I, a potent lymphoid mitogen,-noled aller asbestos ca-

posuse."
1L Lias been shiown. in other sitwations, that lymphoid

ncoplasia may resull from persisicnt intnunalogic stim-
clation in a milew deprived of nonnal innunorcpula-
tory infuences.’? Such ncoplasms have been mainly
histigeylic lymphomas (“immunoblastic sarcomas ).
There is evidence, however, thal myelomas can, under
cerain ciréumstances, oceur excessively with discases
" aracierized by chronic antigenic stinulation or allercd

wunorcgulation.*'>® 1t is therefore coneeivable that
2s0csias exposure may similagly provide a hust eaviron-
ment that predisposes o the development ol neopiastic
ImmuneeyLes.

The Goding of ferruginous bodics in the digest of the
temaor tssue block from our case of pulmonary lym-
shoma (patient 13) is of interest. since the eoplasm
occurred 1o the organ of primary asbestos insult, The
number of ferruginous bodies dentificd in this casc
1570 /g of wel lungl was within the range obtained for
ashestos workers with mesotiiclionia or bronchogenic
carcinoma {Ropggley VL: personal communication). We
iiave no information regarding the ferrupinous budy or
ashesing content of ihe affected licinopoictic aipans in
our cascs o mycloma and chronic lymphaocytic icuke-
mie. There is, however, evidence that inhaled asbestos
car, translecate from the lung 10 other viscera. Thus,
Avcrbach and co-workers have identilicd lerruginous
sodies o Lhe spieen and other oirgans anatomically re-
mote from the lungs in asbeslos workers.! The gbser-
vation by Brody and associates® ihat chrysolile asbestos
cun bueach alveolar capillary walls within five hours of
inhaiation also is peranert i this regard,

The coexistence of 1gG mycloma with mahgnam

sothelioma in two of our paticnts (paticnts Z and 4)
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is cspevially noteworthy, Although the developmcent of
a sevond caneer in mycloma palicuts s 0ol unicon-
mont ! dhis padicular tumore combination has puly been
documented twice by others, 4% 1y each instance, a his-
tory of asbrsios cxposure was cither known or infeiied.
I e coexistence ol mesothclioma and chronic lymplhos
cvtiv levkevua alse has been reporicd in zn asbestos
worhe:n* L he ppobability of mycloma and incsotheliona
vecutiing by chance w an individual noi exposed 1o
ashiestos 15, however, remote, since only ong instance of
tiis tnor combipation was found in a survey ol a seg-
wient ub the general population of the United Siates -
volving 2th wiliion individuals whe were followed lor
thiee vonrecutive years (Young JC, Natonal Cancer
lustituie: persoaal communication). The cuesisience of
these two neoplasms in two of our paticnls thus sccins
unhikely 1 be a forluilous occurrence.

It is conccivable that the lymplhioplasinacytic nco-
plasans wi have olserved inay be a consequence uf ve-
cupativial exposure 10 malerials othier than asbestos,
Exposuie 1o ashesios was, however, the only factior coun-
mun e all fur cases, Since soven subjecls were cgaicile
smolers amd one was an ex-smoker, 1t is possible that
cizetie sioking also could be a culactor, alihwugh the
numbwr of cases is too small to draw specific conclusivas
in this scpard, .

Although our obscrvations are based on selected case
iaterial, they clearly underscare the need for farge-scale
epideiiatogic studies 10 determine whether asbestos
exposure can definitely be linked causally to Iymphuid
and plasma el dyserasias. Such studies should novanly
be perlerined on different categories of asbestos workers,
bui they also should include patients piesenting de nuve
with Iyinphuplasimacytic neoplasins,

Acksededemeniy, We are indebied 1o Dr. Vicior L. Ropgiey for
terrnsnaes beddy analysis and Lo De. Thomas V. Colby [or lnstalogic
matenal oy paitient 13, We thank Miss Eileen Rusnack lor mepaning
the dhrstations and Mrs, Marbyn Davis for typing the manuscript.
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