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Even the families
of some workers are endangered
by occupational diseases.

The hidden
plague

p
victim of @ lung tumor associated with exposure to

Jom =" By Alen Anderson Jr.

Imagine this in your history books:

~In Ociober, 1974, amid much fanfare, a revolu-
_ tionary process burst upon the typewriter industry
' * when @ research engineer for the Teletouch Corpo-
- ration finally invented the ribbonless typewriter.
He found that type blocks made of the metal
e Pantalonium could ‘burn” en imprint into speclally
treated paper, obviating the need for ribbons and
cutting manufacturing costs by 8 per cent.  The
d following spring, a mysterious epidemic arose
throughout the country, characterized by shortness
Ml of breath, chest pains, insomnia, dizziness, and, in
seven to 10 days, pulmonary failure and death.
B Amid the chaos, epidemiologists——medical sleuths
BB who trace the origin of disease outbreaks—quickly
M found that the victims were al} typists, secretaries,
IR journalists and others who had used the new type-
” writers. Investigating the chemistry of the typing
. Was teprocess, they discovered that each time a letter
shestas wus seared onto paper, traces of a volatile petro-
chemical were released into air. Tests demonsirated
that this chemioal caused irreversible lung changes
in laboratory animals after a lag time of several
BN weeks, and in humans after several months. A na-
tional furor ensued, during which the officers of
the typewriter company went to joil and the in-
ventor himself was kept in protective seclusion.
After a trial that dragged on for two years, the
officers were all acquitted: No lews could be found

regulating nonconsumable chemicals,

Unfortunately, there is at least as much reality
N as fantasy in this tale. ‘The reality is that more thae
J 100,000 persons die annually of etcupationa! dis-
N eases, according to the President’s Report on
Occupational Safety and Health of 1972, and
390,000 mace contract disabling occupational dis-
eases, The fantasy is that such statistics make

Alan Anderson Jr. is a jreetance writer who spe-
clalizes in scientific and medical subjects.
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any impression on the public. The carnage occurs
in “slow motion," hidden hehind the walls of the
several million workplaces of this country’s 89
million workers, Most chronic diseases—especially
cancer—do not becoms apparent for many years
alter first exposure, The victims often die at home,
jong sfter becoming too sick to work; when death
comes, it does not appear to be job-related. “It's
like a major war,” notes Nobel-winning bioclogist
George Wald, "“The casualties, however, aren’t
fighting, but just irying 10 make a living.”

The enemies are largely unidentified, hidden
among the 50,000 or so chemicals currently in use
by industry. The Government regulates the use
of only about 450 which have, in haphazard fash-
ion, proved dangerous to man. Even (or this small
group, which include asbestos, uranium, mercury
and other by-now obvious health threats, there is
no rational system for setting maximum exposure
levels. Each yesr another 3,000 new substances
gre introduced, whose effect upon humans is un-
tested. Belatedly, and often by accident, epidemiol-
ogists are discovering that many of ‘them cause
cancer, both in experimental animals and in hu-
mans, The World Health Organization estimates
that at least 75 to 85 per cent of all cancers are
triggered by environmental agents such as indus-
trisl chemicals. Since World War I, the variety
of these agents has increased dramatically in what
might be considered a second industrial revalu-
tion based largely upon a bewildering variety of
plastics ang other peirolevm-based chemicals.

These chemicals, when they cause cancer, typi-
cally requive 20 to 40 years to produce tumor
growth. Significently, indusirialized nations such
as the United Stateg ate now passing the 20-year
mark from the beginning of the great plastics
boom of the ninetecn-fifties, This correlation was
brought home in frightening fashion earlier this
year by the revelation that viny! chloride, a simple
petrochemical byproduct used to make the plastic
polyvinyl chloride, is carcinagenic, or cancer-caus-
ing. Breathing air contaminated with small amounts

otvlnyldﬂuide(vmmnmramlaw

period, an extremely rare form of liver cancer
which is invariably fatal. “VC was the first of
the largescale chemical materials that were in-
troduced by the petrochemical industry after the
war,” says Dr, Irving Selikoff of the Mt. Sinai
College of Medicine in New' York, “Because of the
long latency period of occupationst cancers, we
are just seeing the first deaths to be caused by
VC. There are going to be many more.”

Selikoff, who has eared sn international repu-
1ation for his role in exploring and publicizing the
carcinggenic nature of asbestts, has rather sod-
denly found himself at the center of a dozen or
s0 occupational-disease investigations of unprece-
dented scale. He has crested, under the title of
the Environmenta! Sclences Laboratory, a medicat
empire of sorts, centered around his own consider-
able reputation and « brilliant team of occupational
epidemiologists. In a field traditionally short on
both funds and prestige, Selikoff has secured mil-
lions of dollars in Federal gramts and the open
admiration of other health researchers. “Me's at
the center of the action” says a colleague. He
both pushes and pulls his texm with the relentless
energy of a man confromting a mountain of un-
finished business. “We have a backiog of unin-
vestigated health threats from as far back as the
ninetean-twenties,” siys the 50-year-old Selikoff.
“Which do we take first—the old problems like
conl-mine dust and lead, or the new chemicals like
vinyl chioride? We hardly know where to begin.”

In both the diversity of its talent and saphistica-
tion of its technology, the lab itself is unique in
the United States, and probably in the worid (the
only comparsble facility is the Pneumoconiosis Re-
search Unit of Great Britain’s Medical Research
Council). Selikoff’s team incjurles aix clinieal plvy.
sicians, six field epldemiologists, one industrinl
hygienist, two wmouuy Physlolosw and 5
mineralogists, The mineralogy lab, headed by Dr.
Atthur Langer, Is crucial to Selikofl’s operation:
Pinpainting the source of mineral-health threats,

such as asbestos and talc, is possible only after
mmawdmmwmm
lungs. unm:mlyaisdwmp!exmws

suggestion of danger—often from a labor leader
concerned about working conditions, or from ani-
mal studles with a certain chemical, The next step
is to find a high-rkk group that has been ex-
posed ta the threst—for example, members of a
union local who worked with vinyl chloride be.
tween 25 and 20 years ago. if the investigators
are able to obtain Hsts of names, they then attempt
a “sample trace,” trying to find 10 per cent of the
working group. If this proves reasouably essy, they
follow with “a little P. R.,” as a Selikoff investigator
puts it, expluining to workers why they must
conduct the tedious interrogations, physical exams
and pulmonary tests. Then s physiclan and a field
epidemiologist are assigned to the case, and the
study branches into two parts: (1) a mortality sur-
vey to determine the cause of death of those who
have died, and (3) 8 elinical study to examine ail
thase still alive. The process commonly takes sev-
eral vears, and follow-up studies continue indefi-
sitely.
he pracedure was dramatically accelerated
in the casa of viny! chioride, both because
it threatens so many thousands of workers
and becanse the evidence ugainat it burst
so suddenly into the open. We had to drop every-
thing we were doing when vinyl chloride hit,” re-
called a bleary-eyed member of Selikofl’s team a
few months ago. Ravely has a case been proven so
quickly and precisely in the notoriously ivaprecise
field of epidemiology. On Jan. 22, 1974, the B. F.
Goodrich Chemical Company broke the news that,
since September, 1971, three of its employes in a
vinyl-chloxide plant in Louisville, Ky., had died of
angiosarcoma of the liver, For such a rare disease
—in 39,000 consecutive au~ (Continted or Page 23)
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Continued from Page 21

thpsies at Bronx Veterans Ad-
ministration Hospital no cases
appeared--this wag a miniepl-
demic. In a crisis atmosphere,
the Departmentt of Labor held
hearings Feb, 5 and heard
more bad news from Dr.
Cesare Maltoni, director of the
Institute of Oncology at the
University of Bologna. Mal-
tond, for more than a year,
had been inducing cancer In
rodents by using low levels of
viayl chloride gas—250 parts
per million, lower than that
found in some working condi-
tions. Since those hemngs,
angiosarcoma has been in-
duced by only 50 ppm., and
lower dosages are belng tried.
“It is obvious,” says Selikoff,
“that no threshold yet exists.”

he National Instl-

tute for Occupational

Safety and Health

(NJO.S.H) has been
keeping tabs on VC deaths,
which now stand at 27. Re-
corded cases are growing not
only in number but also in
kind, At first, all deaths were
detected among the 6,500
workers directly involved in
the manufacture of the vinyl-
chioride gas or its conversion
into plastic resin, polyvinyl
chioride (PVC). More recently,
howeves, deaths have been
reported further along the Iine

Materials used in fireproofing such
clothing as children’s pajamas

(often required by law) may combine
with urine and prespiration to

give off cancer-causing fumes.
L |

among workers who make
some of the thousands of de-
rivative consumer products.
One victim had
loaded VC in pressurized cans
for use as a spray propellant;
another made PVC dictabeits;
still another wrapped electri-
cal wires in PVC. Six men
who mada plastic floor tifes
in Germany have precursor
symptoms of angicsarcoma. A
woman n Niagara Falls who,
since the end of World War
W, lived four blocks down-
wind of a PVC .plant has
died of a Hver cancer, Many
other planig exude measur-
ghle amounts of VC, and the
Environmental Protection Ad-
ministration is trying to trace
the 200 million pounds of gas
that escape inta the atmos-
phere each year, Purther evi-
dence has implicated VC in

Said J. willlam Lioyd of
NLIOS.H., “that this is going
to be the occupational disease
of the century”

Wese vinyl chloride a more
exotic chemical whose use
could easily be limited, the

an aerosol propeliant for hair
sprays, garden pesticides and
other sprays; and PVC is the
second most widely used plas-
tic lafter polyethylene) in the
country, fashioned into food
wrappers, blood bags, water
pipes, toys, dentures, shower
curtslns, phonograph records,

1973, somssblllmmns
of VC gas were produced, al-
most all for conversion to
plastic. “The importance of
PVC production” according to
Albert €, Clark of the Many-

aspect of the VC scandal is
that the chemical has tradi-
tionally been regarded as in-
ert and inmocuous—and there
is no regulatory mechanism
1o test this false assumption.

Ancther unusua) aspect of
the trial and conviclion of
vinyl chioride is that, as in
the case of the fictitious typ-
ing ingredient, the prosecution
had an open-and-shut case
against it. In epidemiology,
causes and effects easily blend
invisibly into the forest of
public-health statistics. Had
VC caused a more common
disease, such as lung cancer,
it might never have been
“caught.” "It Is extremely dif-
ficult to prove anything in
this fietd,” says Dr. Selikoff.
“We suspected that asbestos
causes lung cancer for 30
years hefore we were able ta
prove it with laboratory ani-
mals. We still are not sure
how cigeretie smoke produces

. cancer. We think it Is benzs-

pyrene, but the average roof-
ing worker inhales as much
benzapyrene from tar fumes
as may be obiained by smok-
ing nbout 700 cigarettes a dzy.
You would think they would
be falling off the roofs with
lung cancer, but they're not

The social consequences are
too important to aliow any

assumptions, There is no sub-
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son case, often cited as a
cinssic model of epidemiologi-
cal sleuthing, Several years
ago, Dr. Selikoff studied the
mortality experience of 833
men who had worked between
1941 and 1945 at the Union
Asbestos Rabber Company
(UN.ARCO) in Paterson,
NJ, ing their health
histories between 1960 and
197} with standard mortality
tables, During that period, 47
deaths would have been ex-
pected; instend, there were
105, Two or three deaths from
lung cancer would have been
expected; there wese 25.
Deaths from cancer of the
stomach, colon and rectum
were three times the expected
figures,

study,”
tinued, “to include others
who seem to be at risk.-For

work force wilh 3 nonmobile
population. What we would
really tike is a group of work-
ers who stay in one jub for
35 years and then retire in
their home town on a pension.
More commonly, there is a
lot of movement. Workers

typically try a job for six

months and then disappear.
Then we have to trick them
down, starting only with an
address that may be 20 years
out of date,

“Tracing these people is
kind of like doing a crossword
puzzle. Each person you find
gives you an extra chance of
finding someone else. Hell
sey, ‘Oh, yeah, Joe Doe, be's
up at the penitentiary,’ or,
‘He got martied and went to

Canada.” We 2o to neighbor-. -

You really should talk to some
of aur tracers about this.”

hie next day § calldd

on Mm. Shisley

Levine, a smiling,

energetic former
newspaperwoman who has
been tracking down asbestes
workers in Paterson sinee
Selikoff set uwp a field
office there six years agn.
Her knowledge of the ares;
acquired during her reporting
days, has proven invaluable.
“A lot of this work is literally
knocking on doors,” said Mrs.
Levine, “That’s why Dr. Seli-

koff calls jt shoe-leather epl-
demiology. At the Paterson
ashestos plant, a lot of the
workers were blacks from Co-
lumbia and Camden, S. C.,
many of them related. But to
find them, you had to know
their ‘street’ names. Iif you go
asking about George Smith,
yom may get a few guesses;
ff you ask for Streaky, you're
more likely to get him right
away. . . . if someone limps
or squints or has three eyes,
it makes it epsier to find him,
of course, Hut you'd be amazed

¥ 2t how many lost people we

gel in the end. When ¥ read
stories in the paper about
someone looking for a lost sis-
ter from Czechoslovakia, I
get tempted to try to find her.
1 know I could do it in m min-
ute, but 1 just don’t have any
spare minutes.”

Library, Everyone was very
helpful on that case. The only
uncooperative gronp is the
Soclal Administra-
tion, They have a small staff
and say tney can't be both-
ered. I they would help os,
we'd save a lot of time and
money. I'm telling you, I'd al-
most be willlng to have an af-
fair with the head of it if
that would belpi”

expertize in thoracic diseases.
A native New Yorier, he grad-
uated from Cohumbla Univer-

rael Hospital and first came
10 suspect the insidious nature
of occupational diseases when
some of his chest patients in
Paterson, where he has been
associated with Rarnert Me-
morial Hospital since 1947,
showed an alarming incidence
of asbestosis, lung ecancer,
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gastrointestinal cancer and
mesothelioma. He knew that
many of these patients were
asbestos workers and, sus-
pecting the dark significance
of this coincidence, he de-
cided to keep in touch with
17 of them as they “marched
together through time”
day, 15 of them sre dead, all
but one from some form of

toxdc solvents and fungicides),
roofers (who breathe benza-
pyrene, a potent carcinogen
in animals), printing pressmen
(who breathe such golvents as
benzene, xnown to cause feu-
kemia in man), textile work-
ers (who get brown jung, or
byssinosis, from inhaling cot-
ton dust), sandblagters (who
breathe rock i

Aeproducad with permession of the copynght owner  Furtes rep o

— and indiscriminately ~- in
talcum powder and abrasive
soaps, Compounds responsible
for “permanent press” cloth,
such as organophosphates and
mercury, ave highly toxic if
released. When

furniture

tory tract. Then, in the nine-
-sixties, industry realized

T
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with the peritoncal membrane
thet encloses the lung Both
ps showed that any fibers

of thelr
nature—are .
animats. Any fibers! So far, in-
dustry’s response to the threst
has been to ignore it by say-

1
A
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ing there is no demonstrated
health hazard. Of course,
these small fibers have only
been in use for about 10 years,
and on the basis of our ex-
perience with occupational
cancers, we would not expect
any disease to have appsared
yet, Even with asbestos, lung
scarring doesn’t show up for
at least 10 years.”

it supposedly inert sub-
stances such as vinyl chloride,
asbestos and fibrous glass
can cause cancer, what is the
effect of working in an atmos-
phere laden with chemicals
~.known to be highly reactive
and volatile? Some oil refin-
eries, for example, turn out
more than 5,000 petrochem-
tcal products, many of which
find their way into humans.
“In general,” says Selikoff
with a shake of the finger,
“chemicals are used in indus-
try because they are chemical-
ly active. This means they
tend to be blologically active
as well. Anything that reacts
with our lungs isn’t going to
do us any good.”

alikoff is particularly

upset at the apparently

accelerating effect of

exposure to two or
mogre toxic chemicals, “1 have
a theory,” he announced one
day in his office. “It is that
most human . cancers are
caused by multiple factors. If
this is true, it could be that
cancer is produced by very low
tevels of sevaral carcinagens,
even though any one by itsel!
would have no effect. We
have already shown, with Dr.
E. Cuyler Hammond of the
American Cancer Society, that
In the case of asbestos work-
erg two carcinogens are more
than twice as bad as one. As-
bestos workers who smoke
cigarettes get Jung cancer ata
rate eight times higher than
smokers who do mot work
with asbestos, and 92 times
higher than people who neither
smoke nor work with as-
bestos! In the case of refinery
workers, or urban dwellers
who breathe city air, the com-
binations may be much more
complicated."”

Ever when such heaith
workers as Selikoff find their
way through tite complications
to achieve a chemical indict-
ment, a maze of complicetions
remains, It is not easy to in-
duce, or even coerce, industry
to give up a profitable pro-
cess, or to spend money on
alr-filtration  systems.  Al-
though industry hag come a
long way since the days of
sweatshops and child labor,
management is stilt Joathe to
accept outside intervention in
plant processes, “I think in-

of the
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dustry is changing” says
Selikoff, “but there are stilt
some bud actors around.”” He
is being diplomatic, “One of
our biggest problems,” says
Henry Anderson, “is that the
plants won'’t let us see their
health records, Industry ‘will
say the records are private
or they have disappeared, and
we have to rely upon the
unfons for aimost all of our
information.”

The best—or worst—recent
example of industry's attitude
has been the decision by the
Pittsburgh-Corning Corpora-
tion to shut a poliuting as-
bestos plant in Tyler, Tex,
rather than clean it up — &
story relentlessly documented
in Paul Brodeur's book “Ex-
pendable Americans” (Viking/
Compass). Even today, the
Johms-Manville Corporation,
the free worid’s largest pro-
ducer of asbestos (output in
the Soviet Union is somewhat
higher than in the U.5.) seeks
to dilute the impact of Seli-
koff’s findings, which have
shown for 10 years the carci-
nogenicity of even very low
levels of asbestos dust.

“Dr, Selikoff is very often
held up as the one authotity
in astbestos-health research,”
8aid a Johns-Manville spokes-
man recently. “I think that in
the industry and in the field
you will find there are a lot of
others.” The two names of-
fered by the spokesman were
those of J. Corbett MacDonald
of McGill University, whose
work has long been supported
by the asbestos industry, and

- George Wright, who is an em-

ploye of Johns-Menville. Both
men have consistently sought
to play down the threat posed
by ashestos to the 200,000
workers presently exposed to
it and the 800,000 who have
been exposed in the past.
The role of the Govemment
in the war against occupo-
tional cancer dates only from
Aprll, 1871, when the Occu-
pational Safety and Health
Act went into effect. The act
created the Occupational Safe-
ty and Health Administeation
(OSHA) to guataniee a
“safe and healthful workplace”
for all workers, and set up
N.LOSH., which iz charged
with researching health prob-
lems and recommending safe-
ty standards. *The effective--
ness of these measures has
alraady been blunted by lack
of funding. There are g0 few
health inspectors that at the
rate they were able to visit
the nation’s workplaces dur-
ing the first eight months of
the act, they would need 230
years to inspect them ail
OSHA's enforcement of
health-and-safety rules has
(Conténued on Page 32)
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The World Health Organization esti-
mates that 75 to 85 per cent of all
cancers are triggered by environ-
mental agents such as industrial
chemicals. Since 1945, these agents
have increased dramatically.

Continued from Page 23

averaged 2 mere $18 so far,
an amount any business
would rather pay than con-

eral,” says Sheldon

steady and prevailing attitude
in the top echelons that shows
priority compassion foc prob-
lems and inconveniences of
management.”

f 100,000 typists died on
the job within a week of
each other, it would be
impossible to ignore the
imminent danger of occupa-
tional disease. As indicated,
however, most industrially
caused ilinesses develop not
in ons week but over many
years at an imperceptible
pace. The victim Is slowly
unable to work
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When death comes, it is sel-
dom linked with occupation
in any records. “Getiing sick -
isn’t enough,” declares Dr. Su.
san Daum, who is now studying

“Government and industry
say you have to be able to
count the bodies fn the street
They don't take into account
the workers who lose their
health, who are forced to re-
tire early, who die youmg. The
textile industry is particularly
hard to-denl with, becanse it is
difficult to prove mortality
from byssinosis, 1t is not hard
to prove sickness, but that
doesn't have the same impact
as a stack of bodies.”

An increasing number of |

of epidemlology in favor of
the move obvious taswes of
wages, howrs and vacations.
Now, however, a number of
unlons, led by the Oil, Chem-
ical and Atomic Workers, ace
turning aggressively to inde-
pendent medical experts such
as Selikoff, supplying them
with the union lists that make
cohort studies poasible, and
teaching their members to col-
lect air samples and other data
in the workplace.
Toward this ead, Drs. Daum
and Jeanne Stefiman, a phys-
lcal chemist, bave written a
volume titled “Work Is Dan-
gerous (o Your Health” (Pan-
theon), designed to “translate

the English that people use
overy day,” and to explain the
operation of such essential
tools as air-sampling devices.
Selikoft himaelf is Fiem in the
conviction that workers must
learn to save themselves.
“People who work In a factory
ur in a mill can see what is
going on around them better
than we can,” he says. “Owr
mission is to help them clean
tup” W

without



