Pulmonary Manifestations of Vinyl and
Polyvinyl Chloride (Interstitial Lung Disease]”

Newer Aspects
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Newer varicties of occupationa) lung diseases primarily
due to the vast increase in industrial technology hasc been
teported recently. Preeminent among such ncwer apents
are viny! chioride (VC) and poly viny} chloride. Very few
cases have heen reported, in Furope only, with descrip-
tive histopathologic changes. To our knowledge. no path-
ologic studics of VC exposurc have been described in
the American literafure, The hiopsy abnormalities in our
patients disclosed desquamation of alseolar macrophages
inte the abicolar lumina and minor inferstitial and
elveolar inflammatory changes. Pulmonary function ab.
normalities included restrictive insufficiency. Preventive
therapy consists of the avoidance of further exposures,
frequent industrial hygiene monitoring. and fotal avoid-
ance of tobacco smoke, as well as associated atmospheric
pollutants, Thus far. nonc of these patients has exhibi-
fed evidence of pulmonary neoplasm. All three paticnts
survived their occupational injurics. and (wo are still
disabled to varying degrees. Urine and blood lcvels of
phthalic acid derivatives were elevated in two patients,
the exact significance of which is not fully known. It
prohably reprecents a foaicologic responsc. but must be
further pursucd before conclusions can be reached.

N ewer varicties of occupational Jung diseases have

been reported recently. privvarily due to pro-
found advauces in indastrial tecmalozy, Preeminent
among such newer agents are vinyl chloride (VC)

For editorial comment wec ﬁnEo_SZG_

and polyvind] ehloride PVO Y substances osed exs
tensively in the plastios tndustr More than 15 bil-
Jion 1he were produced in 1972 with approvinately
235 prreent produced in the United States Between
36.000 and 30.000 workers were exposedd ad that Line
to V'O or PYC fumes, either davivg the podhviaerizae
tion process or doving the processing of finished
products,‘ The munber of pw!p]t' l'\|\0~|1}_ O 1Y
either to alteration of the finished product or de-

* From the Cleveland Chinie Porrdatiom and Clacland State
Univeraty. Clesedand and Nortcactern Univeraties Sohood
of Modicnwe, Raveyma, O6oa

Manaseript recened Vnzaad 20 mo v aco ptod Lo

Ropraat soguasts, e daarda o S P ind voson Gl -

Teavid 4470005

- 24

828 CORDASCO ET AL

E.V. Lucas, M.D.; T. Chen, Ph.D.;

struetion of these products, or simply to living near a
plant where any of these diverse processes may tuke
place, is unknown, However, evidence has been pre-
sented that such expesures may be linful, Accord-
ing to a recent Environmental Pralection Ageney
repart. approsimadely 90 million ke of PV are
diveharged anmudh into the atmasphere

The emergence in 1974 of VO as a new occupa-
tional crcinogcn, producing angiosarcoma of the
Hiver focnsed attention on other tovicologic manifes-
tations of this wronp of chlorinated Tivdrocarbons.
Pubmonary offects were first deseribed in 1976, but
few cases have been reported chiracterizing the
histopatholagic changes of the Luinan respiratory
tratct. all published from abhroad.

Three patfeats with extensive exposure to the
fumies of cither VO omonomer or PYC are herein
reported. Lung hiopsy vesults and the implications
of their exposures are discussed. bnaddition, ultri-
microscopic findings are induded, and new bio-
choennead analyses are reported i two paticnts, A
sunnary on thin sabject of PVC-induced diseuse
wis presented by the anthors at oo aompeosivm in the
Sonvviet Union i October, 19784
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Chial, and ane by open o tlead

it

trichiooriary tine teone stiedies were done by rie Sastems
Rescaich Lalonaton morhod el mgdoked tatad vl capae.
. toned vitd capacity, flow rate, d fuoon capaaty
with caabon moroudeg? Arteriad Dlool gas detenmimationy
woere peerfonmald Ta dhe Dstonentation dabores ey method,
anl diteibmton studies wiere measnn d aoth te mtrogen
waastiont neethiod

Romtine sereeming tests sncluded complete: Dlond count
e SMA-1Y sty prafile,
1.0C and sputum stuadies for rootiee hacters T Sicary
and cnltures of sputein fur fungi and Myeobadenun, were
alsr perfnened ol pationt also Bad a oprtem ovtologic

d e eadh

uringJusing seroloes

et abiene P nnliery Sestng s e b

FEFTETIr: FIONTI ST

patientaned detehebunder th

L8L0 TN

<
2



Case 1

A Tovear-okd waoman had an Iamonth history of oned,
anc gue and a six-manth history of progresan e daspin o
and digital cvanosis. At the present tme the cough o diy,
occurring in paruxysins. it nny be initiated by breathnz
deeply nr changing positioms.

Medical history, famihy history, trave! histors . and review
of systems were noncontribintory, She lud never anoked or
had any pulmonary symptoms until the onset of her present
iliness.

For the lust 20 vears the pateent has been cmplined as o
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Ficure 1B and 1C. Diffuse flrosing pncumnnitis with inter-
stitial thickening and desquamation of cells into alveolar
lumen.

CHEST, 78. 6, DECENZER, 198D

PULN.DXARY

vt wappes The poress sivalves catting wod seabing tha-
Priwstin awrap By racltime o hot s me on Bt e, She ol
worked wath adbesive Lded statapioz dinmg e Paast Vo
She Tos vever eapediemaad rongh or shortoess of breatl i
relation 4o ber wark espeomane. However, sl dhes state that
her fatiane i more protomd as the sweek woes o and thag
cuch Sunday rgeht is s Dest time, Tlee Taticre s Jessened
now that she himits her work to two-day perids. Physical
evintnnataon resnlts were nomal exapt for the Jangs and
hands. There were fine inspiratory crackles heard diffusely
meer e Tang fields . bot saons prossiiest v af the Dases, Thae
were o swheczes, Al fieeers showed clubbing, this appar.
eoth hgd acourred onver the Tast sin neanthis, Ter ties were
nf)r[ﬂu].

Labaratory vilues, which were poraal, sneloded CRC.
Bver and rena) function testssarmadysis and 2CCG A hyper-
sensthivaty Scneen for vartons Fungs was wegralin e, The sed)-
mentation rate, Jutex fiabion, rapih plasma reagin (RPR,
antumclear antibody CANA L and Chy owene BV povinud,
Crreulatimge bumune complexes by Cloprhinding sosay were
meeatne, The hmphoovie tramfonuation test aganst PVC
was alvg megadie, The cheal aeray filin revealed  ditlose
retucvlanodular clomzes. Doppler wltrasomed examination of
the finzers demuonstrated  decresed Blood  flow, more pra-
nonneed alier cold exposare. Polisonany fimetion study clis-
clincdd o restrictine abnoooulity (the vital capacity was 61
percent of prodicted peonal)l switho a diftusnne capacily
Moo af 1E2 Ofber tew tests incheded a blaod Tevel for
the measnrement of  phthahe acied dervatives, ey
phthalic auby dride, a decanpesition prodact of PV'C, whicl
measured 828 neZ/ml which is considerabh clevated, The
trme test for thermoplustic products sevealed a remarkable
clevatiom ol two components—the phthalic anhydride deriva-
tive chicthvibient phthale koown as DRIV, and omther
component (it has bheen unidentified to date ared iy prohably
a batty acid ester. These tests were perfarmed at the Cleve-
Tand State Uwiversity Biochemical Labarataries, 1t ix the
opming of the binclemists that these kvels are senificant and
hasve been denwnstrated i animad studics wsing PVC tubing
when the E factors are at a range associated with the relcase
of thermoplastic resing and derivatives. This aspect of the
studdy is still heing asseswd, and a4 hutare report s planned for
publication.

It wad thonght that mtenstitial Abrosis acconnted for the
patient’s signs, symptonns, aml Libaratory abuoemalities, Tt
was furtier thoaght that <he oo showed o of PVCE
eaposure tovicity with digital amzitin, We postifated that the
interstitial Ghrosis anay have been induced by her PVC
exposure. Aceordingly . she underwent an open Jung biopsy of
the right lower lalwe Tor p.ntholngiu canfirmation An x-ray film
of e chest thaelosed a0 diflnae podalar pnewmanitis withant
Yocalizod disease {Fig TA L There were no plearad or hilar
ahmornuditios. Light microscapy (Fig 1B and 1C) deman-
strated difluse Ghiosing pocinontis witls pramient termnal
broechiolar ool Lyperplasia of the alveolar liniog or desqua-
mttinm. innnefluorescence was mevative for (1)!11]\|CTHL'I1!
andd anmumoclobiting. Large pumdsers of alveolar macro-
phazes containing plagocytized matesial of nndetermined
Comonifing My sevt on chctran mkcroscopy (i 2). Al
cultimes of lunige Usshie were negative,

The speciad Blood and waine stndics for thetnmplestic resins
were positiv e and wall e further purared,

The patient scas dncharged reaeivme 100m2 ol predninme
por<day.

Comment- This patient shoved  rnspedibe sians nml

suptoms of fibrsiig adentitial pocommutis, wlneh s
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Bicure 2. Alcolar macrophages with phagocytized ma-
terial (elcctron micragraph ).

confirmed by hiopsy specinien. Thoere was apparently no
evidence of 3 hypersensitivity reaction either by history
(tbpe 1), laboratory (type IV} ot immunopathology
{tvpes IT or 11), accurding to the erteria proposed by
McCormnbt as a2 modification of the Gell and Coombs classifi-
catem. Diztal angiitis. as demonstrated here, can be a
manifestation of PVC toxiaty.

Casg 2

A dlyear-ald  man  compliined  of  “not  feeling
well” For the past 3% vears he had experienced vugue
fechings of not Leing in good health, with weakness, fatizue,
diffuse arthalgias, and mivalgias. fn the List eight montiis he
had noticed an aceentuation of hiv semptors ws well as
dyxpneg on exertion, wheezing, ad o productive moring
cough., A diagnasis of asthmatic honchitic was made at that
tine, and he was given muhtiple droes without improvement,
Three manths hefare referral, he was hospitalized at another
institution for fucther evaluation. A bronchioscopy was negas
tive. und transbronchial lung biopsy of the right lower lobe
was reported to show pigmented macrophages in the e
spaces, The chest x-ray film shoned incereased interstitial
markings. Sputum examination shawed maderate WRCL and
aheolis macrophage s Laboratiy test resnhise wlhich were
normal, included Ratex fiaation, ANA, VDRL. ECG, and
sputum cvtalogy. Serum immunoclectraphoresis revealed de.
creased oM, stightly decreased 1A, and normal fe€l Pul-
monary function studics showed o decreased PaO | with smmall
aivwar discase. An everene talvnance tost swoas performed and
indicated thaet the patiens was capedle of mederate escrose,
He was ziven brondhoad Tators oot antbeso o wah ne res
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spoanse, and laters voarticosteroids ¢ for susprecta! ennnecting
ticste discase : with a Livorallle response,

He returned o work after two weeks and Jgain noticed
myalgias and arthralgins casy futicahility, exhauction toward
the vnd of the day, and «tiflness in his joints. Fe was referred
to this institution for further evalation,

For the past 14 years he had been employed in the dental
mold industry amd had extensive daily use of VO SpTay paint,
Review of systems, family history, mcdical listury, and expo-
sure Bistonn were otherwise negative, The had smioked one
balf pack of cigarcttes por day for the last Rve scars. The
mnitial physical evamination resalts swere nonmal. The s
were dears A rthenmatology conssltation revealed no ewie
denee of commeetne tsue discase. Laboratary and roent -
genographic examinabons were positive fur osteoartliritis,
Nornad or negatin e Labsseatory tesis ingduded an GG, serum
T., T,. anti-thyroid binding globulin, VDBRL, sedimentatinn
rate, latex Dixation, LE otl) prep. ANA, urinalyis. CBC,
SMA-18. and serum protein clectraphoresis. The chest x-ray
filn <howed diffuse, sanall interstitiad, and nolalar densities
seattered throughmn both Jungs.

The patient returned to work, ITis syiploins were stahle
mver the neat twae months; bowever, two days befare his
admasnon, he complained of a “hi-like” syndrame, with an
increase in his generalized aching, a slight, Jdry cough.“an
increase in shortoess of breath, and chest tightmess, On
exapitation bee swas afehole, with few bibadilar erepitant
rales and a palpalile iph pade o the right sepraclavicular
fosst. A immogtobalin clectrupharesis. now sBowed in-
creased 18 (330, nornial, 156 = 92) low nonnal IgM (51,
narmal, 145 = 103), and decreused L€ (930, parmal, 1,380
= 2351, The remainder of labaratoey and physical examina-

Frevne 3 Thicks ned alvenlus septum with accumulation af
moronudear cels  alvcolar macrophages anthracotic pig-
ot
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" tion results were unchanged. The chest x-ray film was on-
Cheanzeth sl waes inteepreted by the 1HLO/0C dassihication g
being L7 o biopsy. the Iymph node showed Tistiocs tasis
consistem ’ith chronic inflammation.  He underwent a
trephine lung biopsy, which was reported te show large
rumbers of alycolar macrophages in the aleolar air spaces,
thickening of the peribronchiolur connective tissue, and al-
veolar septa with accumulation of mononuclear ¢efls and
anthrauvntic pigmentation, hypertrophic bronchiolar epithe-
linm, and macrophates containing lurge anounts of hemo-
siderin and a few anthracolic pignants (Fir3),

The pativnt seies chscharged receiving corticosteroids, with
geadual clearing of his symploms over the next 2% vears.
Folluw-up Laboratory eaatiination resutts have remained e
changed. The chest xeray fitie bus remained alinormal.

Comment: The biopw  specimen showed chanues enn-
sistent with nterstitial Bhrosis; no immunologic testing was
performed on the tissue. This patient differs from patient 1 in
that his exposure was to the VO mononier as opposed ta PVC
fumes,

Case 3
This 55-year-old man was cxposed to PVC dust during a
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Frovne 44, Chest x-ray film abmormality . interstitial infil-
trates.
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Frevic 483, Desquamation of cells inte alveolar lumen
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reactor odoaning aperation, e was & nonsmoker. His initial
esponure occurred over d fives ta wyv-week p(‘ri(ld, resulting in
the develapment of continnoes and progressive dyspnea of
approaiinately ten days’ duration. He had severe dyspnea in
the 23-hour period hefare admission.

Air amples of PVC in the immediste operational area
varied between 200 and 313 purts per million, Examination of
the chost showed hiluwilar coarse. inspiratory, crepitant
rales. Because he initially failed to respond to oral aminophyl.
Line: therapy preseribed by his Jocal physician, steroids and
high-{loaw ASNLON ] with « Venturi-{a e sk were .'uidcd_ with
cansiderable subaequent improvenent over the next 48 w 72
honrs, There swas e gradual redaction of the steroid dose over
the next two-werk perisd as the paneat showed progressive
fmpros enient. Conconutantly. there was complete resolution
of the roentgenugraphic hesinus, The pubmionary function tests
e this person disclosed a moderate reduction of vital capacity
and in the midwexpiratun How rates and moderate impair-
ment of diffusion capacity to 12.8. The artenia]l PaO, mea-
sured GO nann [l at roons air. The remainder of the routine
lahoratory stutlics, which inciuded an S\1A-12 chemistry
profile. uninalvan, serolopy . and CBC. were normal, except
(e minfimal Jeakoovtosis ol 12,200 cells, Figure 4b shows his
chest xeray film at the time of the six-werk exposure. The
histopathologic cliamges were cappatible with a desquama-
tive interstitial pneumonitis. The section of his lung biopsy
duesclosing these findings is shown in Frigure 4a.

DiscussioN

Vinyl chloride (CH: = CHC1} is a monomer used
as a chemical intermediute in the polymerization of
PVC resin in the production of copolymers such as
Saran, and as a solvent. VC monomner under normal
temperature and pressure is a gas (BP 13.5 °C). It
readily polymerizes under pressure at a temperature
of 4010 70° C to form PVC, a white, solid material.
Although the polvimerization process wis discovered
in the 1500s, PVC production did not hegin in the
United States until 1925.¢ The list of materials made
from PVC is extensive and includes foils, films,
tapes. tubing, fiber, cables, artificial leather, foam
rubber, paint, vamish, tovs, and automabile up-
holstery coverings.

The acute, toxic eflects of VC gas (anesthesia and
mureotic-cflect) were guickly discovered and were
thought to represent the only tovie effect of exposure
until 1949, when Tribukh et al® in Russia reported a
hepatitin-like effect following long-term exposure.
Other tovie manifestations were reported during the
196tk (‘Table 1), and in 1974, the association be-
tween VO exposure and angiosarcoma of the liver
was made. Further toxic manifestations were discov-
cred during epidemiologic studies that were per-
formed both on praduction workers and on popula-
tivns living near the plants. The ¢linical spectrum of
FVC-induced toxice organ damage is broad {Table
1}, The most widely reported manifestation is a
sclerodermu-like syndrone. and the most widely dis-
cussed is the angiosarcoma of the liver. Table 2 lists
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Tabite Y—Toxir . Tocts of VC and P'VC Exporure

by Organ Ssstem

Organ Toxie Blfver s, Veedere i =
Taver Hoepaditis iefevated cozvnne- RRT]
Hepatomegaly or almormal liver
senb $1,352
Heputie fihrosis an
Angiosareig K RIKA
Skin Dermaritis ivescmblos seloradormn 2,249
Vasenulsr Digital apnmitis resembdos
Raynaud =) KRR
Hematologie Throashoey topeeni 2420
Skeletal Acroaslendy sis 324
Pulmonary  Aewte airfton oheirtion 4.2
Chrotie waribow obslntetion "7

Interstita! Hhrosas 21 2242

other manifestations of PV'C toxicity. Other than the
acute narcosis, the discases on this list were discov-
ered by epidumiologic studies and were thought to
represent statistically significant association. The
teratogenctic eflect applics to comnmuities sur-
rounding PV'C production plants,

The eflects of V(I and PV exposure o the pul-
monary system include both acute and chronic air-
Bow obstruction. “Meat wrapper’s asthma™ is a syn-
drome of acute bronchospasm Jduce to the inhadation
of PVC fumes from melted plastic wrap. 1t closely
resembles an acute hyperscusitivite response that
can be seen with other industrial exposures, but no
documented immunologic complexes have been re-
ported to date,” with one exception: a report from
abroad.* Decreased Bow rates are also scen with
chronic exposure. One stady found o decreased
FEV,/FVC ratio in 30 i‘wru-nt and 50 pereent of
nonsmokers with one to 20 yvears and more than 20
years of cevposure, respectively.” Another study
found decrcased flow rates in 30 pereent of PVC
production workers who were older than 30 years.'?
Others have disputed such claims’? We luve res
cently encountered three patients with PVC-in-
duced asthma. This is the subject of a separite
report.’?

Table 2-—Nonorgan Svatem Toxic Manifestationa of
VFC and P¥C Exposure

il Reofer e ~

Acute narensis 14
Imereased martality 10,334
Incrensed cancer mles 1O 83.15,16.40
Chromasonal almornelities 5.0805,4% 40

Toereamed terntogeniory wmd foa Vs et A5 AT W

The risk ot pulmonay veoplaans v ol be
hicher in VO and PV prodaction workers Aninnd
it are highly suggesive 55 Dot the slandardized
mentalite rdios (SMRS) vary from 1125 33607
160 to 165." and other studices could find no
increase in the expected wmount of  cancer 2022
Another study supports a0 careinogenic effeat he-
canse of differences in expected eell types (with no
increase in the total number of Tung caneers .28 Iy
addition the effect of concomitunt cigarette smoking
is unhnown bat probualidy additive, Other industrial
CADONOTeS e,
metln | ether - indicate o probalile synergiam in car-

ashestos, chromiinm, and chloro-
cinngenic clleets The cell types of Tung neoplasinis
repoarted by Waaweiler are shown in Table 3.

[uterstitiad filiroving pocamonitis due to PVC or
VO exposre b bheen veported onlv rapely #-00
primarily from the foreign WMerature, although nodu-
L infiltrtes on chest aerav §iba have been deseribed
in 3/37 workers in one report. T Of 953 workers in
another study, 133 percent showed a similar abnor-
mality {1/t or 171, FLO/UC classification )10 Inter-
stitial changes have also been dddineated in evperi-
mental aninls, ™ '

We report thyee further cases of listolegically
proved interstitial fibrasing pneumonitis in pationts
evposed to either VO or PVE fumes, Signs, symp-
toms, and Taboratory ahnormalities do not differ
significantiy in patiente with interstitinl disease asso-
ciated with VC or PVC exposure from those with
idiopathic interstitial fibrosis, Usual symptoms in-
clude the insidious anset of dyspnea, exertional
weakness, and dry cough. Physical exanination re-
veals fine bibasilar inspiratory erackles. Other signs
of PVC toxicity may be seen as well. The chest x-ray

Table 3-=Lung Cancer Casea Histologicatls Confirmed

Awmaong Cohort Waorkers Fxposed 10
Finxl Chloride! Polvviensl Chloride'

A
nt
Cave Dasth, Faposure, Latrney,
Nn Histodogie Dingnnosis vr vr AT
1 Laree ol undnfTerenmineed K1) 14 tH
2 lorge colb unalifTercpt it ed ) 13 1R
4 beoge vell undifferentiued 52 e 22
4 Laree cofbundifforo ot inged 6 16 17
5 bharnge eofl andifferentigteld fil N 17
fi  Adenacnreinonma 5 19 H
7 Adenocarcinatne AT 12 12
R Aedenoearinemn 72 15 22
i Mesathehon
Topwemethde o pedtens 12 In
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E!Ul “.’10\\‘5 (]'iﬂ-!lw retyes:” - L
n unction testing de,
tern and (l("]l'l‘\\il)ll i the 131 conwith variable Tevels
of PaQ),. Lung binpsa spec-
imfltration with mouwonnch v cells fihrovs, alveokay
h}'p(‘!‘pl;\sial, antl desipie dom into the alveolar
Tumina, Diaguosis is best ¢ shinmed by g hiopsy.

aronfilty e pll]f"'l-
coates s resdrictive pat-

aen diseloses interstitial

At prosent it is highly poesmiptive, bat stronche
indicated. that there v
exposures amd the develap et of interstitial inaos-
ing poeumonitis, No cans -cficet relationship can
categorcally be proved vt cortainby in such a

coeiation bhotween the

small seriess However, U satient soith ac idore of
eaposure in the palvinerization process compled awith
the Clinical stidhes of othe r anthors bl Mclond,
and Szende ) almost cortaiv o subsbandiates the dioe-
nosis. at feast in the one patimt,

The mechanism of the respouse romaing speenla-
tive, although a dvstunction in the fmmune svsteni is
probably implicated. O 320 warkersin a VC poly-
merication plant. 28 woere sonndd to Tone Raynae T's
phenomenon, and 19 of i 23 were found to funve
circulating immune coonp e B Cirenlating corva-
immunoglobuline e found o 41 pereent of patients
with usual interstitial fioacnd plav an ctiolowic
role.? In addition. nxwhers of abmormalities of the
immune system CANAL Loy Exation, sedimentation
rate ) are found inapproviv atelv 23 10 50 percent of
patients with fibrosiee ol colitis. 7 Tt i tempting
but pure.])‘ h} 1)nﬂ|\'.il'.lf lo ~g1<'nul.llt' on dninino-
]025(‘ basis for this POMIOTS (]('\|‘|ih' the total ah-
sence of these pukers iy oour patients, The other
mechanism is toxicologic, el dose-effect rola-
tionship to exposnre.

In his review of idioplée pulmonary fhrosis
Crvstad™ points to several “chies™ in altempting to
answer the question "Whit tngaers the disease?”
Some “tricgers” (or ctiolozic factors) found in pu-
tients with intenstitial fiirests may inclade: (1 -
fection (25 to 40 pereent of patients antedate their
illness to a viral chest s Trome s 120 hereditan
factors (familial hastering- and relative inercase in
HEA-E2 and HIA290 40 ]
mune reactions {(directed agdnst Tung collagen
Perhaps tovice exposures o contiadhy sl id e

Y ocetl-medinted nn-

phice in this st s more wssocations of the type we
have just presented are hroeelt to light,

The ddentification ot
(DEHP)Y in the nrine of
amount (190 times that o the control ) in ane pa-
tient iy interesting ad poceonaable sicnificant. Re-
centhy, simlar clevations o

Jicthivlhesa !

sernry ot

phthalate

CNPEASsIY

the substunce o haoth
sereny and mrine were o e d i the seconnd -
tient. The subet e s

PNe ('ln'!\n'('.:“} amitar L

-A*'\p:vwh‘:m ]\]‘n:!ly( v

ot .l!f‘p.:!: It
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actompanies dicvelohea T adfprde oo Gor et
durmig hot-wire (ntng of meat wrap prastic, s
anather plasticizer presentin PVCL Tt may wso oceor
aca decomposition product doring the adbesve
stanp-labeling process: The magor ingredien of the
Litter process iv diey elohesy phthabaae

Four nigor thermad decomposition praducts of
diexcloliexy] phthalate are evelohexanol, dievela-
hesv! ether, phthalic anhvddde. and evelohevy! hen-
zoate, The presence of these compounds, adong with
DEHP. was readilv demonstrated in the serum and
urine of twa paticnts, Tusaddition. urine sunples also
contained  siunificont wmounts of MEHP  { mono-
ethvlhesy ) phthalate ). phtladie acid. henzaic acid,
and 0 and Py dosy benzoice acid, These nrine
cotnponents are probably metabolites of DEIP and
other plasticizers present in PVCL Complete evalua-
tion of the metaholism of decomposition products of
PACin mais presenthy being porsosed at Cleveland
Stade University,

Treatient i« primarily prophyvlactic, with imme-
diate removal of the affeeted patients from the of-
fending fomes heing of paramount importance.
Corticosterosds may be helplal ja the treatment of
the carke stezes of i discase, Other immtuosup-
pressive adents have not heen used, to onr knowl-
cdue, The oflicaey of steroids was verified in one of
our patients and s lnfﬁ'll)‘ ])ru!mhlq- in our seeond
paaticnt wlio Lad Jong-term exposare to PV fumes,
The wse of other fmmmmosappressive agents has not
heew reported 1o onr knowledage, Prophvlacticalls,
fll'l;m-nl indostriad hygicne monitoring is of utmost
portance Jor the el detection of ahnormal at-
mosphieric lovels i the neenpationad cnvironment,
Close medicadd sirveillanee of suchi persons exposed
Ny pres vl I'hr Gittrrence ol seyoere seedverse I .':|1h
cilvets,

CoxarLrsioNs

The awarcness of newer bazards of chemrieal suh-
sbanees inere .l\'in-_d_\' Present o cuvironment is of
paramount inportuice to every eimnplovee, as well as
ton the entoe commnurity . becanse of the obvions
occnpatiana! aedd public health implications, Exam-
;3!: sooi sch newer HIMETI AN lm\(' FIRRE rl'p(!ﬁ.m].
Newer hiochemical studies of botdo the seruo aned
uzone, notabdv deconposition prodicis of thenoaes
plastic resus of the plitladic acid wronp, were abe
vornab oy S patients, The total ehiviead signiheancee
af these factord is vet nnkaown and will he further
prrsned.

Thivis omc of the fiest veparts in this conptry to
delineate e histopatholagic elanges o the rospiaa-
teay Lraet e constitinte such eveessive exposures of
(R A AW R tentie i ;\1>r' s e

e thic ooty of canlicr metic al oarveillees as

EERIRIR]
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w2 ag the institution of diagnoaic and proph Lictic

in

rial hygiene procedures on a nore frequent

basis. This is of paramount importance, since VO
and PVC are toxic agents. Therefore, it is of utmost
significance to institute such close medical sunveil-
lance to prevent serious adverse health effcets,
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