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Arsenic has been knoum and used as a pnison {or centurica. TFxposure to
concentrations that dou not produce acute e¢ffects can result in signs of
chronic toxicity such as hyperpirmencation, hyperkeratoses, and peripherel

5

neuropathy, Skin contact can cause local irritation. Yasal pcrforations

have been rerorted as a result of exposure to arsenic trioxide. It was to

prevent these effects of systaulc intoxication and local contact that
previous standards wvere estavlished.

The first suggestion that arsenic night be a carcinogen was made in 1820,
Sincehthdt'time,.opinion has been sharply divided, partly because all
efforts to produce tumors in animals have failed. Furthermore, sone of the
reports attributing cases of‘cancer kpartiCularly skin cancer) to prior
arsenle exposure were of questionable validity, and some others were
nefative. TIn several early studies of mortality among smelter workers, the

authors concluded that the incidence of cancer deatitis vas not excessive.

However, these studies did not examine mortality due to respiratory cancer,

and an‘exanination by NINSH of the data published in these papers suggested
that an excess had existed for that type of cancer. The mértality
experience of vorkers in one of thece sane snelters was studied recencly,
and the authors reported slrcnificantly increased lung cancer wmortality. A
study of a different snclter population also reported sirnificantly
increased resniratory cancer mortality. "Tiiis report shoved that the cancer
risk increased uwith increasins length of cnployrent and with increasing
dearee of exposure to inorganie arsenie. TDxcessive nertalicy due to
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tuberculosis, heart discase, and cirrhosis of the liver was alse reported,
but the cexcesses did not correlacte with lenath of e¢nployment or vith desree

of ecrxposure.

In addition to inorganic arsenic, smelter veorkers are exposed to a variety
of substances in the wvorkplace, and some of these could be nostulated to
have played a roie in the observed carcinogenic effect. Sulfur dioxide 1is
one of these and in the paper that reported ingreasing respiratory cancer
deaths with increasing inerganic arsenic eiposure an increasing respirvatory
cancer wmortality wich increasing sulfur diloxide exposure vas also shown.
Houwever, the cancer mortality aid not increase consistently with both
degrece of exposure to sulfur dioxide and length of employment as it had
with 1nbrganic arsenic exposure. Walle inorganic arsenic scemed the rost
probable carcinogen, a contgibution by sulfur dioxide or other unknown

agents could not be ruled out,.

A study of nortality among employees of an insecticide plant in England
helped to clarify the question. A significant increase in cancer mortality
was reported, with the greatest excess nortality being due te lung and skin

cancer deaths. Workers at the insecticide plant vere also exposed to a
variety of substances in addition to inorganic arsenic, but these data
further inmplicated inorganic arsenic as a hinan carcinogen sincé it wvas the
nost prominent exposure shared by workers in all the smelters and in the

insecticide plant. There was ne significant exposure to sulfur diexide in

the insecticide plant,
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Having concluded that inorpanic arsenic was the najor factor if not the
only factor ia the etiology of these cancers, avallable daca on
envir;nmcntal concentrations associated with cancer were reviecwved. Scanty
data from the Fnzlish insecticide study surpested that exnosures had
averaged approxinmately 0.5 ng As/cu n, the current Tederal standard, but
the data vere few and had a very wvide range, so that the sipgnificance of a
mean wvas questionable, Similarly, the datﬁ available on exposure levels in
an American snelter provided little suidance in selectinr an exposure
linit. Although these data averaged 0.2 ng As/cu m for areas uvith the
lé;st excess cancer mortality, the significance cf the average was asain
questionable due to the small number of data points and the very wide range
of values.

Convinced that the current standar&.uas too high, even to prevent reinonses

such as local skin irritation, NIOSH felt that lovering the standard only

enough to prevent these effects might not be sufficient reduction to reduce

. carcinogenic effects as well, Therefore, NIOSH reconmended '"that the

standard be set at least as low as 0.05 mg As/cu m," realizing that this
standard night net prevent all carcinogenic effects of ar;onic, but
believing that if absoiute prevention vere not achieved this reduction
would "at the mininum, significantly reduce’ the incidence of arsenic-

induced cancer."
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DEVELOPMENTS SINCE PUBLICATION OF THE RECOMMENDED STALDARD

This hearing was stimulated by two new reports, that by the Allied Chemical
Corporation and that by Ott et al of the Dow Chemical Company. These
reports further support the conclusion that inorganic arsenic alone can
cause resplratory cancer in man. In addition, these papers for the first
time associate occupational exposure to inérganic arsenic with increased
lymphoma deaths. A third study, published after the criteria document,
also reports excessive respiratory cancer mortality among smelter workers
1; Japan. While all of these papers demonstrate the carcincgenic effect of

inerganic arsenic, none of them provide sufficient information for

estimating a safe exposure level, or for judging the appropriateness of

0.05 mg As/cu m,

The;e investigations suggest several modifications that might be
incorporated inte the inorganic arsenic criteria document previously
submitted by NIOSH. Changes in the recommendations contained in the
crite;ia document are under consideration. Before any modificaticns are
finalized, information presented at this hearing or which may be submitted
to NIOSH will be considered, and modifications to the recommended_ standard

for inorganic arsenic will be submitted after appropriate review by NIOSH.



