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Asthma

- A New Syndrome?

Meat-Wrapper’s

William N. Soléol. MD; Yossef Aclony, MD; Gilcon N. Beall, MID

Three patients employed as maat wrappers developed respiratory
symptoms when cxposed to the fumes of a polyvinyl chionide fiim cu* ~th
a hot wire. The patients were middle-aped women who smosed ciparsti2s
and demonstraled reversible airway obstruclion on pulmonary fun.: o

-

testing. The cause of their symptoms is not known, but somengrec 21t
of the polyvinyl chioride film is suspected.

W R Te have recently  Lreated
‘/:v three patients who are em-
| ployed as meal wrappers
and who had severe respiratory proi
lems. In all three, the onset of res-
piratory difliculty followed exposure
to fumes produced by cutting with a
hot wire a plastic film made of the
common polymel, polyvinyl chloride.
We are reporting these cases because
we stispeel the phenomenon is not un-
common, yct it has not been reparted
previously in the medical literature.

Report of Cases

Case 1.—A 40-year-old woman who had
worked 25 & supormarket mieal wrapper
for ten years without respirstory diflic
eully was first sven in 1972 Following the
introduction of a new plastic film v wrap
the meat, she bogan to expericace dyap-
nes, coughing, and wheezing afier fuur to
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five hours of work, Bhe 824wl 0> 1o
action to the fumes prociced wi<L the
plustic film was cut witk 2 kot wi-2. Her
LYMPLOME Were Rigst ool an
when the breathlessness :lten §oe
her from eompleting the day'e = o As
the weck progressed, her sympt =5 gxilt
oceurred after four to five Toury « ¢ wrop
ping, but each day they se-med 10 e "ease
in intensity, She had rmed & o & W
cigarcltes cach day for 15 3.om h@
stapped when her symptmg boras, There
was ho pursonal or famly ke 7 e
gema, hay fever, or 2700 The [ient
was firnt examined whin = avers -7 lie
of whevzing farced her 1o eave » =p AL
that time, resolts of phys- 4l exar
were normil, except for o =% enis X
tory wheezes and maderaie exirs’ oy Jde
tay.

Complete bloed el e2ont, erodeerte
sedimentation rate, Tating
assays, urinalysis, VDIL test fo
and chest a-ray Gl wer;
limita. Skin wsts for ¢ =mom 2
were all negative, Tesu of o =
functivn xhowed a mud ¢
with & decreased vita
creased resideal lung 0 ome et ive
to branchoditater thesap.:

Treatment  with ora’y  adr - « el
hronchatilators eclienet 2r # -IL e
She hus boen abde o -
and continue working !
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dilators orally each wnorkday. Discontinua-
tion of therapy is followed hy recurrence
of wheesing and dyspnea at work, No med-
7ation is required in the evening or on
«eckends, . .

Casz 2-A d5yexrwld woman experi-
enced dyzpnea while working 2s a supor-
market meat wrapper. She had worked 2t
this market for ten years without respira-
tory difliculty until soon after 3 process
was introduced to wrap the meat in a plas-
tie film cut with a hot wire. While wrap-
ping, the puticnt noted the gradual onset
ol breathlessness and wheczing, and she
was foreed to leave work She felt well but
did not work for the mext six months. On
returning to meat wrapping, she developed
shortness of breath and wheezing within
20 minutes. The dyspnea became so dis-
turbing that she came to hospital emer-
geney room.

‘The ‘paticnt had smoked a pack of ciga-
rettes a day for 26 years. Her family his-
tory and persons! history were nogative
for asthma, hay fever, cczema, or alopy.
Results of physical examination (five hours
after leaving work) were normal,

Complete blood cell count, erythrocyte
sedimentation rate, routine blood determi-
nation, latex fixation, VDRL test for sy ph-
ilis, and chest x-ray film were within nor-
mal limits or ncpgative. Skin tests with
common allergens were negative. Pulmo-

wy function lestine chawed a deer-ased

aaximal espiratory flow fate that im-
proved with bronchodilation, The patient
was given bronchodilators orally w take

. rrophylactically. Using this medieation,

she has becn able to wrap meat inter-
mittently without any respiratory symp-
toms. She is azymptomatic after work and
on weckends, requiring no medications at

‘those times.

Case 3.—~A S5i-year-old woman had a
three-year history of intermittent wheez-
ing and coughing. Her illness began six
years after she started working in a super-
market as a meat wrapper. A fow weeks
before her symptoms commenced, the
wrapping material was changed to a plas-
tic film, which she cut with a wire heated 1
161 C. Many people werking in the area
complained of the fumes produced when
the fiim was cut. One of her co-workers
was unable to wear his contact lenses near
the fumes, and another developed cough-
ing when exproied to the fumen. Tlurty
minutes acter first inhaling these fumes,
the patient noted tightness in her chest,
followed by wheesing, shortness of brcuth,
and cougghingr. Her symploms smproved al-
ter moving away from the (fumes bat re-
turned on reesposure, She deawad having

wdache, chills, fever, or sore thraat. In

\ -t next nine months, she enntinued to ex-

perience dithiculty only during working
hours, During one severe cpismle, she was
hospitahized for prenmoma and asthma.
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On recturping to work, she developed
wheezing and  breathlossness, requining
readini=smen o hospital Her sympioms
eventually developed after warking hours
and on wevhends. Beliering that her res-
piratery problem was related to the plastic
fumes, she quit her job In the casuing two
years, she has develuped ponscasonal
whevzing, shoriness of breath, and cough-
ing. punctuated by upper respiratory in-
fections, She currently develops one-tlight
dyspnca and pruduces one quarier of A cup
of sputum daily for appraximately four
months of the year. The patient smoked
one pack of cigarcttes pur day for nine
years, hut she stopped smoking when her
present iliness began,

History showed a contact dermatitis but
no previous history of hay fever, rhinitis,
or asthmna. Her family history is negative
for xtopy or asthma.

The recults of physicsl examination
were within normal Jimits, except for her
chest, which showed scattered wheezes on
expiration and persistent bibasilar erepi-
tant rales. .

Laboratory tests including 3 complete
blood coll count, ervthrocyte sedimentation
rate, VDRL test for syphilis, and routine
blood chemistrics were within normal lim-
its. An x-ray {ilm of the chest showed mild
overinflation, with apicul eapping of both
upper lobes. Histoplasmin  and inter-
mediate-strength  tubsreutin tests were
negative, .\ coccidividia skin test gave 10
mm of indiration at 43 hours, Intradermal
tests to common aliergens were negative,
Pulmonary function studics showed s de-
creased vital capacity and an increased
functional residual eapacity. The forced vi-
tal eapacity responded to bronchedilation.
Nitrogen washout was increased to 4.6%
retention after seven minutes of oxygen
breathing, with a normal of <2%.

Comment

These three casc reports strongly
sugest that a causal relationship ex-
ists between the inhalation of plastic
fumes and respiratory symptoms, In
cach instance, the plastic film was
polyviny! chloride made by the same
manufacturer. All  patients  had
worked in similar arcas and had no
respiratory symptoms wrapping meat
with other materials for six ta ten
years prior to the use of the polyvinyl
chloride film. In each patient, symp-
toms accutted only after exposure
the polyvinyl chloride fumes. The
arcas where the meat was wrapped
were rather erowded, without xpecial
veatilation for (ume removal, and
were chillad to approximately 11 C,
The paticnts had worked in these
same areas, however, before the ine

L1

troduction of polyvinyl chloride and
had experienced no symptoms.

The time roquired for development
of symptoms was bricl (30 minutes)
in patients 2 and 3 and was Jelayed
{five hours) in patient 1. In patient 3,
symptoms eventually occurred inde-
pendently of fume exposurc, and she
now has chronic dyspnea and pro-
duces sputum. Patients 1 and 2 have
symptoms only on cxposure to the
plastic fumes. All three patients
smoked cigarcttes (10 to 26 years) be-
forc their illncsses, and all three had
reversible airway obstruction on pul-
monary function testing. None -dem-
onstrated - peripheral  eosinophilia,
reactions to common allerprens ad-
ministered by intracutancous skin
testing, ruentgenographic abnormal-
ities, or marked pursonal or family
histary of atopy.

We do not know the frequency of
this syndrome, but we suspect it is
not rare. The first patient tohl us
about the sccond patient. The third
patient came independently but has
told us about a co-worker (whom we
have not scen) who has suffered sim-
ilar symotoms apparently from expo-
sure to the polyvingl chleriue Ginl, We
have learned from local physicians of
two other patients with similar his-
torics. Unfortunately, we have not
been able to study these patients,

The manufacturer of the polyvicyl
chloride filin used Ly these micat
wrappers has informed ux that be-
cuuse of previous reports from several
cities of respiratory problems associ-
ated with polyvinyl chloride fumes
produced in the meat wrapping pro-
ks, an investigation of the matter
hax already been completed. The in-
vestigration, in which palyvinyl chio-
ride film was pyrolyzed and the
resulting gases identified and quanti-
tated, concluded that these fumes Jdid
not present any hazard to meat wrap-
pers.

Other investizators, however, have
sugpested  that  polyvinyl  ehloride
does have toxic potentialities. Guess
and Haberman' implanted polyvinyl
chluride slivers into rabihit muscle,
which Tesulted in an unuzual number
of vosinephils in a fervign-budy gran-
vloma with numerous giant eclls,
while the rontrol pdastic (polyethyl-
ene) <howal suly the wsual nontoxie,
nuncusinophilic-omtaining,  foreign-
buly reaction. In adilition, pure poly-
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viny} ehloride resin destrnyed eells in
.. in vitro cultures. The eell culture inhi-
bition experiments have Inen inde-
pendently confirmed.: There is some
evidenee that the cosinuphil-rich for.
eign-body reaction wnted by Guess
and Haberman may bLe secn in hu-
mans. Szende ot al' described & 31-
year-old factory employee who shov.
eled polyvinyl chloride dust. His
chest reentgenogram showed many
minute nodules,-along with an inter-
stitial fibrotic pattern. Lung biopsy
specimens showed a foreign body sur-
rounded by a granuloma, with strik-
ing cosinophilia. The foreign body
eould be dissolved with a polyvinyl
ehloride solvent, exclohexanol.

The problem posed by our patients
is whether fumes gencrated from
heated polyvinyl chloride are toxie
Cornish and Abar* pyrolized pulyvinyl
chloride polymers in a stream of air
by gradually raising the temperature
from ambient to 600 C. Exposure to
this air stream supplomented with
oxygen produced pulmonary edema
and interstitial edema in rats. Some
animals also showed focal bronchial
and intra-alveolar hemorrhage. 1t is

subtful, however, if this evel of ex-

aure was ever experienced by our
patients,

Qur patients resemble somewhat
those individuvals, first deseribed by
Harris,' who expcrienced respiratory
difficulty when exposed to heated Tef-
lon, This syndrome has been called
polymer fume fever. The symptoms
indude attacks of tightness of the

-
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chest, diflicully in breathing, some-
times with a dry, iritating cough,
and fever beginning several hours af-
ter exposure Lo the hrat-degradation
products of polytetrafluorvethytone
(Teflan). Recovery ix rapid and wsu-
ally cmplete. The patients who de-
velop this syndrome work in plants
where polytetratluorocthylene is pro-
cossed, and smoke cigarcties. The
plastic adheres to the cigarcit- and is
given off when heated to >0 C as a
very fine particulute sublimate. The
syndrome is thought to be due to the
inhalation of this sublimate*

Qur patients diffcred from those
with polymer fume fover by not expe-
riencing chills, fever, or sore throat,
This example of a polymer-fume-re-
lated syndrome, coupled with the evi-
dencr that polyvinyl chloride may
have some toxic potential strengthen
our suspicion that the patients’ symp-
toms are caused by exposure ta the
potyvinyl chloride fumes.

Cornish and Abar' have reported
that carbon monoxide and hydrochlo-
ric acid are the products of major tox-
icologic importance from the combus-
tion of vinyl chloride polymer. O"Mara
ct al” in describing the combustion
profile of vinyl chloride monomer,
noted phosgene as well as hydrochlo-
ric acid and carbon monoxide. Hydro-
chloric acid and phosgene are both
bronehial irritants that could conceiv-
ably cause the patients’ symptoma

Conclusion
Although the cause of the syn-

ra s e s ma e s

drome is unclear and we have aniy de-
seribod three coses, it sovits wlvidable
to call this matier 1o generad 2iien-
tion to gain sume iden of ita preva-

lence and to inform plysicicns and

their patients of the patemtial bazard
of fumcs from polyvinyl cklorid- Sim.
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CORRECTION

Wrong Poilution.=Tw? errars oo
arrred I L snubd Sl we T
AMAGRAMS pape of the Sept 17 Le 2e
(Z25:1435, 1873).

The title of the boaiivt on
tion should have been prven a5~

. Physician's Guide to Qdor Pu.u-
tion,” not &ir pollution ryaragmpes 1)
or water pollution (parsgraph 5.
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