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NIOSH Comments on OSHA

Identification, Classification and Regulation of
Potential Occupational Carcinogens
Advance Notice of Propés;a Rﬁleﬁaking (ANPR)

5 April 1982

These. comments address the spécific issues requested by OSHA in its

Jaﬁﬁéry 5, 1982 Identification, Classification and Regulation of Potential
Occﬁﬁi:iaual C&fciﬁégéﬁé ANBR (29 CFR Part 1990). It may be necessary to
é;ﬁéﬁd or m6d157 this resﬁdﬁié; éftér the Aéril 5, 1982 deadline established
by the ANFR, particﬁlarly with referemce to new data that may become available
between Aéril 5, 1982 and pﬁblic he#riﬁgi on the propoaed changes. NIOSH will
ipecificilly feﬁp&ﬁd to those ﬁdiﬁés in the ANPR relevant to NIOSH's role as
the scientific c&ﬁpéﬁeﬁ: of the Occupé:ioﬁil.Safety’and Health Acc. In
addi:iou; NIOSH refers you to its previcus submission of April 4; 1978 co the
Docket Officar om its "Tes:iﬁony for the OSHA Hearing om Idencification,
Classification and Ragulation of Toxic Substances Posing a Potential

Occupational Carcinogenic Risk," as a sﬁgﬁlemen: to the current comments that

follow.

Issue l: How should OSHA conside: the cos:-efﬁgcziveness of provisions which

- .

are incorporated into a standard regulating carcinogens under the

policy?
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Answver:

NIOSH believes that the final OSHA. policy caﬁcerning carcinogens
should alse comply with the District of Columbia Cireuit Court of
Aéééilﬁ decision on the cotton dust standard and not inelude

cost-effectiveness ﬁfbvisioﬁé;

NIOSH maintains that the most effective means of controlling
wéfkﬁlacé éxﬁosﬁrés are éhgineering coutrols and design standards.
Work ﬁrac:icéi; beridﬁal ﬁrdtéctive eﬁuipuen: and medical
surveillance are all sﬁﬁplementary to engineering controls and
should not précldde the reﬁﬁiremen: to eliminate hazards from the
ééﬁiﬁnﬁﬁc should 6&17 be required as a sec6n§ary means of
campliancai Medical surveillance is noﬁ a méchod to be used for
campliance; or as a sola means of worker pro:ection; it can,
hawcver; serve as an appropriate adjunct to envirommental momitoring

to determine if workers have been adversely exposed.

NIOSH's position is consistent with the decision of the District of

Columbia Circuit Court of Appeals inm-American Textile Manufacturing

-

Institute vs. Donovan concernin® the proposed cotton dust standard.

The Court ruled that the word "feasible" in Section 6(b)(5) of the
"’ ’

Occupational Safety and Health Act meant "capable of being done" and

that the intent of this Section is that no employee will suffer

-—
-

material impairment of health. NIOSH agrees with the Court that it



was the intent df‘Ccﬂgréséethat”thé-benéfit'of'worke: health must bhe
placed sbove all other considerations and that any standard, that

» ic:iﬁﬁci to balance costs and bénéfi:é; violates Sectiom 6(b)(5)..

AI:héﬁQh‘NIDSH recommendations typicilly contain a variety of
elements ihclﬁdiﬁg_vérk-ﬁféc:icés-and medical surveillance, they are
not intended to be used in place of engineering controls even if

they are more cost effective. \

Issue 2: Is it étéﬁcﬁ 6f'iﬁﬁr6§ria:é for OSHA to retain the requirement for
iéttiﬁg-i ﬁbQQxﬁoéﬁra level where a suitable substitucte exists for a

use or a procass of a potentisl occupational carcinogen?

Answer: NIOSH maintains that discﬁsqiaué of safe levels of exposure should
be limited to 6ﬁ1y those situations for which no subscitute exists

or the substitute is itself a carcinogen.

Prudent #ublic health policy'ﬁandé:ea cessation of worker exposure-

" to occﬁﬁécibﬁél cércinogené by either substitution of a safe

: altarnété; or by controlling the carcinogen to a level beliaved to
, ’’
provide the greatest protection to workers. Substitution has merit

since it eliminates the pdésibility of exposure to the carcinogen..

*an — ~ A P
-

However, substitucion may requiré major process changes and it is



| ééiéih;é-thg: the 5ﬁb5ti:ﬁte'égéﬁ: may itself be & carcinogen.
Cbﬁcrélliﬁg é:ﬁésﬁré'téré cﬁrcinégen is oftem difficult because of
our limited ibility':b accurately estimate a,safg‘level; The
question posed is whether it is proper to requize a‘no-;xposure
lcv;l vhere a substitute exists. Rejection of this requirement
uﬁdld'inply chac; aven when a substitute exi;:s; the level of
iiﬁéiﬁré to a circiﬁégéé would be based om risk assessment and
choices batween the level of'éxpoaﬁre fnd éﬁbsgi;ucian would become:

. e . _ ]
an economic and not a public health decisionm.

-~ . o A
The history of bladder cancer in the dye industry is an excellent example

of the ﬁé:é&kiéi,ééici af the ﬁréﬁbiéd'bélicy chahgc;. Beca—unpchylamine;
a-sjﬁché:ic d?e; was récégﬁized to be a bladder carcinogen in the first
half of this century. The British banned its use in the 1950's. In the
Unitad Statas; on the other hand;.ve developed over the years a series of
incraiaingly*rigorous standards buf exposurs was not eliminatad until the
1570'34 Each new recommended level of exposure thought to provide
protection was ultimately demonstrated to be ineffective. The ultimate

cost of that approach to regulation cam only be counted in cases of

-~

‘bladder cancer that resulted.fron exposure; Bu: because of the latency

between expoéure and clinical manifescation of disease, we do not yet know
. I 3
the total number of bladder cancers that will result because of this

stepwise approach. .

s a . —-— L
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Setting a level of acceptable exposure by risk assessment basically mesns
s well ;dﬁcitédaéﬁ;i§ of the effacts of I&ﬁéréd-exposﬁre; 'NIDSB‘can:sndse
chac'ih&ﬁ*éé‘féjec: 5ﬁh§:i:ﬁci6ﬁ:&§~i;vilblé-élcéruaciveewe are gambling

7 ou future outcomes, éé‘déﬁbnétricéd'iﬁ the case of beca—napthylamine
induced hlidde? cancer. A more prudent policy is to minimize risk by

eliﬁinating'exﬁééﬁre 6r'chroﬁgh-sﬁbs:itﬁtion;

b . b

Issue 3: Should OSHA amend the provisions for the review and utilization of
negative (non-positive) snimal and human data?

e

Answar: It is the NIOSH ﬁéii:iéu that negative (non-positive) studies should
be cén-ideréd.only when they have met the folloving.cri:aria as

specified in 29 CFR 1990.144:

"(i) The epidemiological study involved at least
20 years' exposure of a group of subjects to the
substance and at least 30 years' observatiom of

the sﬁbjects after~iﬁitial expoﬁfre;

(ii) Documented :eésbns are providedJFgr
predicciﬁg-the site(s) at which the substance

would induce cancer if it were carciéaggnic in -

humans; and



(iii). The group of exposed subjects was large
| éﬁé&gh for an incresse in cancer incidence of 50
percent above that in unexposed controls to have

been detectad at any of the predicted sitas.”

29 CFR 1990.144 additionally states: : .
epidemiological scudies should be used to
establish numerical ﬁbﬁér limits onm pbgen:iil
risks to humans éiﬁésed’:é specific lavels of a
substance will be considered only if criteria (i)

and (ii) are met and, im addition:

(iv) Specific data on the level of exposure of
the éf&dp,éf workers are provided, based either
on direct measurements made péribdically
throughout the period of exﬁééure; or upon other
data which provide réliéble evidence of the

- .

magnitude of exposure.”

’9
NIOSH contends that the present poliecy is scientifically credible and that

modification is not necessary. We have several suggestions that may help to.

a \—

clari}y some of the important concepts. First, the terms."positive" and




”ﬁigi:ivé" need to be defined,, because the distinction is a central issue'.r
Second, the concept of an ibilitj‘t6~”3;cect“'énrinéreaséd:cancer‘risk
should be defined’ ar,é;ﬁ;ntifiéd-; because it is stated that negative studies.
mise hive::hiivibilitf'béfére they are considered. Third, whilg-érulf
negative studies (as opposed to those having insufficient sample size or
gfgggmpréblehé) should be given consideration equal to that given to
positive studies, 2 definition must be established as to what constitutes a

"truly negative' study.
"7
..... .

have lictlae ibilitj-:é be §6§i:ivo; and that when both positive and negative
studias,exiét; there ars methods for resolving the apparent conflict between

their results.

' Definigg;“pési:ive“'stﬁdies

There are many interpretaticas of the term "positive” when applied to health

risk studies. For examplé; a vérj Iiberat’interpre:a:iOn would be that

studies showing any increase in canéer rates are positive, regardless of the
. . . . L o )’
magnitude of the increase or the sample size.



Becsuse of chance viriiti&n; it is ﬁrﬁdin:—c&~conaider-the probability that

a ﬁéiitiV§'r§§§lt s a false positive. - This probability is commonly called

g "rhe level of statistical Qigﬁificincé;"' Iﬁe choice of a cutoff value for

; dé:irmiﬁiﬁénéhéché: a positive result is statistically significant is

somewhat érbitrary; bﬁt a générilly éccepted value is a probability of 5
ﬁéfeéﬁt; In other ﬁordi; if theré—ié less than a S percent probability that
an observation is due c6=chaﬁce; then cdﬁver:ely; there is a 95 percent
ﬁrébihility‘thit the itﬁdj is cfﬁly ﬁéi@:ivh; We recommend that tests of
§c§€i§cicil Qig;ificiﬁcé be used as a criteriomn for determining "positive”
or "negative," with a positive cutcome defined as having x probability of

less than 5 parcent attributable to chancs.

Defining-“negative” studies

Thers are two kinds of '"megative" s:udies; those that provide truly negative
results and those that have little ability to be positive possibly because
of poor experimental design. Studies likely to be truly negative are those
that have sufficient sample size (assuming sufficienc, exposure study
design, and length of obser&acion) to detect an excess risk if one exists.
Such studies should be given as mﬁch consideragldn as positive stﬁdi!s.
Determination of a truly negative ouhcame-req$ires :he.secting of a
scafistical probability level for accepcance; A stu;; with a statiscieal

power of 90 percent is generally accepted as being able to demonscrate

'

”~ d — ~~ (T PR

excess risk. We recommend, therefore; that the criterion. for determining



that & negative study has the ability to "detect' excess. risk be defined as
statistical §6§§r=6£'90'ﬁiftéﬁc'&i nore, for-éﬁso.éércéht'increasc-in-t
si:iéﬁﬁéci!ic cancer fi:&; assuming statistical significance at the §

Rné&lving'cénflic:ing'evideﬁce

When both pééitivé and ﬁégitivé studies exist for a given substance and
cancer site, thers ire'idvdril éﬁétﬁichii that can be taken to resolve the
aﬁﬁiriﬁ:vcéhflic:; One iﬁﬁf&ich is to consider the study raesults with
tﬁéﬁie: to statistical ﬁéﬁiri If the substancs is a carcinogen; then a
ahéﬁld bi-ﬁéai:iﬁi; and those of léééer ﬁowcr should be negative. This
appféich.wii récéﬁ:ly used to 5ﬁppott the hypothesis that altﬁough vinyl
;hloride is cafcindgéﬁic in the briiﬁ;_i: ﬁiy not be carcinogenic in the

~

lung.

Another approach; which is useful when éxamining studies of similar design,

is to calculate their combined relative risk. - The overall significance of

-~

the association can then be assessed and Tasts of homogeneity can iddicace

which studies contained unususl results. Close examination of individual-
"l

studies can be helpful in resolving different results. Variations in extent

of expoaure; length of observation; and control groups may provide insight. ;

s a P
. .
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In sunnlzy; ve have propoled' definitions of positive and negative results,

and discussed methods for detecting excess risk. In additiom, NIOSE

‘lssue 4: Should OSHA alter or contimue its process for reviewing data on

the éﬁbita'h:i.@l number of substances for which there is some
avidence of céciﬁéé&ﬁiéitf;. and for 'sjccting-.ptidri:iesﬂ?'

NIOSH views the ﬁréaiﬁ: policy concerning the review process to bhe
very reasonsble and is uot in need of major medifications. In

addicibﬁ; we view the intent of pdbl.ishing both the Candidate and

Pnon:‘r Lists as one which will solicit comments from the public
sector and is therefore beneficial since public scientific debate
is the result. Such debate is beneficial to protecting the public

health and far cutweighs any concern over "cancar scares.”

" The Federal Government employs highly qualified personnel who are

quite capable Co evaluate the evidence of carcinogenicity in the
three~stage review process. Use of an outside panel to perform
these scientific evaluations is both time and cost ineffecrive.
We suggest that a liberal interpretation id defining positive
studies should be used during the initial "screening, procedure

since a stricter screening may unnecessarily limit the sc‘ope' of
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ih.é initial review. In céﬁtﬁiee;_. we recommend that statiscical
| iigﬁificincﬁ be used as. one of the criteria at the second stage of
the OSHA review farbeéés , to provide "2 more searching scientific

review.”

Issue S: How should OSHA incbrﬁéﬂ:é the provisions of Executive Order
12291, including cost/benefit analysis, in its priority setting

process?

Answer: NIOSE has no comment on this issue.

Issue 6: Should the policy specify methods or tachniques of quantitative

risk assessment and significant risk determinations?

-

Answer: As statsd in the ANPR, the Policy Preamble contains a lemgthy
discussion of risk assessment techniques and uncertainties. It is

necessary to realize that the basis for this discussion is the

sciencific community's lack of ﬁ’nderscinding of the precise’

' mechanism of carcinogenesis. This lack of understanding is
. ’’
clearly reflected in that discussion and these comments. While

some of the participants argued that only one biological event is -

» 'R s~

required to induce carcinogenic mechanisms; ochers argued that
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many events, perhaps occurring sequemtislly, are required. There
are; of course, shadas of difference between these two theories

and, as & result, &&ﬁréﬁérﬁthé‘ﬁi:icél and biological models have
bewn offered to explain, despits the absemce of precise knowledge,

the carcinogenic mechanism.

Because our fmdcrs:aﬁding of the mechaunism of carcinogenicity is
incoq.vloté; our use of mathematical models :ﬁ pradict its outcome
mst be: employed with extreme csutiom. To select a model or
ﬁécld from anong the my choices and to have them incorporated

into Administration é&licr will not resolve those issues..

Since there is no single model that will satisfy all the
reﬁdiremn:s- for performing risk assesm:s; NIOSH believes that
iﬁy ,atteﬁpc to mandate use of specific models or techniques of
risk assessment for regﬁla:ory purposes will only prolong the
controversy and will detract from the goal of public health
protection.

In order to further defin& :he'ro}‘e of Tisk assessment as a method
for recommending standards for worker pro:ec:ion; a review of the
NIOSH approach that addresses the conplexitie‘s of these techniques

follows.
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cnﬁléjéds§ ﬁirié:y'of'ﬁé:héd;_tb.estéblish candi:ians that NIOSH
believed would best ﬁf;vén: adverse effects. In most cases 2 |
hif.cy‘fictnr'ﬁii applied to fﬁrﬁhér ensure that evanléhc~post
sﬁncéﬁciblc iﬁdividﬁil would realize a degree of safety. When
addriéiihg issues of careinogenicity, NIOSH typically assumed that
unique to NIOSH. The 1958 Delaney Amendment imposed a zero
tolerance for ciiciﬁégéﬁic food Addicivési This posiﬁion was
sﬁﬁﬁéttid-iﬁ:1970‘Pi the Ad Hoc' Committaee Report to the Surgeon

General:’ |

™he principle of a zero tolerance for carcinogenmic
cxposure-shaﬁld be recained in all areas of legislatiom
presently covered by it and should be extended to cover
other exposures as wall. Only...where contamination of an
environmental source by a carcinogem has been proved to de
unavoidable should exception be made (and then) only aftaer
the most extraordinary justification }s

' presented...Periodic review...should Se made mandatory."”

This concept continues to guide NTOSH.
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Oﬁ.Jﬁly 2;-1980; the supten‘.Canrt'bcéted’tha: OSHA had

exceeded its statutory authority by failing to show that

appropriate.” The Court ruled that Sectiom 3(8) of the
Occupational Safety and Health Act required OSHA to produce
"substantial evidence" which demounstrates that the
rigﬁlitcd substance ﬁéiié a 5igﬁi£icéﬁ: risik of material
impairmenc of health and that the new standard would reduce
that risk. The Courc sciced, however, chat "substantial
evidence" does not necassarily mean scientific certainty.

The Court cited Sectionm. 6(b)5 of the’

Act to stress that
rﬁgﬁliciéﬁ:cﬁﬁﬁéc étq&ﬁﬁc cé'ﬁfbdﬁca a risk -free workplace
by regulating "insignificant” or "acceptable" risks, but it
left to OSHA the determination of what "significant” br

"unacceptable" means.

The District of Columbia Circuit Court of Appeals decisiom
on August 15, 1980, upheld the lead standard, in which anm

acceptable risk was estimared for a material that is not

e —

known to be a carcinégen; These_;ﬁo decisions provided the

impetus for the inclusion of a quantitative risk assessment
"\
effort in NIOSH's standards recommending program.

-
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Other federal agencies have had experience with

qﬁiﬁci:i:ivé.riik assessment. ' Many of those agencies
Subcommittee on Sciéﬁcii Réiéirch.éﬁd.Tichnblégy hearings
o "How Risk Comparison Can Become a Valuable Instrument of
the U.S. Regulatory Pbiicyﬁ" The prevailing opiniom

useful in aitabliéhing'pfidrities and‘in_eacimn:ing the
iﬁcieiﬁited reduction in risk as a result of reéula:ory
actions. However, the testimony indicates that
Qﬁiﬁ:i:ﬁ:ivé-risk assessment should not be used as the sole .
basis fbt-régﬁlitions'becanac of the uncertainties inherguc
in thézﬁtéceﬁs; NIOSH analysis of the utility of |

qﬁiﬁci:a:ivé risk assessment reinforces this opiniom.

CQrtziﬁ-fégﬁlécéry statutes ﬁfﬁvidé some guidance regarding
the uses of risk assessments. This guidance diffars not
6ﬁ1y from one statute to another, but often from one

section to another within the same statute. Quantitative
) e

risk assessment techniques have Been used extensively by

EPA; USDA; and CPSC. EPA uses risk assessment techniques
' L} .
to determine acceptable risk with respect to its Natiomal

Water Quality Standards. USDA, on the other hand, does

-

employ risk assessment techniques for the same purpoié as

not

~ .
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$PA. The Meat and Poulery Taspection Acts explicitly
States that 50, subatance; whatever its commercial bemefics,
nay be added to meat and peultry if it poses eny risk to
humar health. CPSC has had experiemce with both
ciiciﬁogénic and acute non-carcinogenic quantitative risk

assessments.

Al:hoﬁgh'NIOSH has had 6&17 limited expérience with
theorias and cichniéﬁii of Qﬁiﬁ:i:étivé risk assessment, we
- do éécéjﬁi&é the ﬁéeééiitj to consider at least the

risk assessment must consider:

1. biological reversibility or irreversibility of the

process,
2. potential cumulative nature of the process,

3. possibility for a progressive nacure of the process,

4, rates of absorﬁti&u; metébolisu; de-caxifica:ion; and
excre:ibu;‘

i

S.. biochemical processes such as receptor occupation,

élkylatibn; repair; and eﬁé&ma~indﬁction,
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6o chtﬁgedviﬁ homeostatic mechatisms such as hormonal

balances snd cellular immunity,

7. genetic and non—genmetic variation among individuals,

and
8. temporal variables such as aging.

Since we are concerned with wurkplacc hazards, any

quant;:a::ve risk assessment mus:, whencvar poss1ble, be

based on human epzdenzologzcal da:a. ‘When there is

insufficient da:a oE this kind to enplay-technxques of
quln:zta:zve'risk asaessm.n:, extrapolatiou of data from
other spacias, must ba performed. To make such
extrﬁpéli:i&ﬁé réﬁﬁires the adééciéu of sets of assumptions
concerning the éﬁéﬁti:&:ivé éﬁd'ddilita:ive biological
relationships betwaen species. Because of this assumed
intetapecieé cén:iﬁﬁi:y; great uncertainty is introduced

into the risk assessment process. In-order to minimize

this uncertainty, objective critaria m;s: be applied
whenever possible. The most appropriate m#ﬁhgmacical
models should be-sdﬁgh: for each analysis. The scientific
assunp:xons must be clearly s:atad and zmpticatzons of |

those models must be carefully examined to make certaln

‘_,{ o

o4
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_ that sccepted principles of biology are mot violated. The

results obtained from amy such mathematical treatment must
also be ciféfﬁll} scrutinized for consistancy with observed

humen outcomes.

At least three different :ypéé of extrapolations may be
necessary to estimate human risk using animal data. These
are: (1) extrapolaticm of known outcomes at high doses to
anticipated cutcomes at low doses, (2) extrapolatiom of
observed effects in lower iﬁéciié to iﬁeicipgted effects in

man, and (3) extrapolation from controlled laboratory

}i

conditions to the diverse humsn environment.

Ei:riﬁéla:ioﬁ from effects observed at high doses to
aﬁ:iciﬁa:ed effects apt much lower doses assumes that all
involved systems operate in identical fashion over the dose
range. Vast experiemce with chemical and biological |
kinetics has demomstrated that this is not alwayi true.
Species. :b-species ex:rapola:iaﬁs ass;ﬁe that the biology
and; :herefore; the mechanism of toxicological responae; is
uniform acrési'apeeies; ff ic is decermine& that the signs
and symptoms of quicity in the tast species are consistent

with observed human,effects;.che persuasiveness of this
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argun-n:;wuuli-bi-jréitlj strengthened, but in many
instances that is ﬁéc':fﬁé;f Fér-éziﬁplé; arsenic is
icéiﬁcéﬁ-té:bi*i-h&hiﬁ-cifciﬁégéh; but i-pizallel effect

has not been observed in experimental animals.

Qﬁiﬁ:i:itivé risk iiiéééﬁiﬁt; in the absence of ccuﬁlece
human diti; ilié—fﬁéﬁiféé éx:fﬁébli:iéﬁ or at least
normalization of data from well defined laboratory
conditions co {11 dafined humin workplace exposure

conditions, ia which a ﬁféeiii ﬁhdéticéﬁding of the extent

complicated by & variaty of lifestyle and workplace
variables. Among these lifastyle variables are use of
aleohol, tobaccs, and drugs. Workplace caﬁplica:ian; may
include heat or cold stress, mental stress, physical stress
such as noise or vibration, and multiple chemical
expoédrés; A basic uﬁderstanding of interactions of these
kinds is iﬁplici: to performance of a méiningfﬁl
qﬁanci:é:ive risk assessment. At the-present time our

knowledge of such interactions is‘édite eléﬁéuéarj;

’
The modeling of irreversible effects such as cancer; is

currently the subject of much debata. Two general classes

—— ~

. N , .
of mathematical treatment have been proposed for performing
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assessments to estimate the risk of dcvalopzng-caneer.

: /Ihes& models are both ml:heult1cally~audrbxolog1cally

different.

In 1950, Iversen and Anleyz ﬁtéﬁéééd a qunntz:a:zve mndel
of carcipogenesisrbased.on the oc;urrence of a single
irreversible biological event (the cne-hit theory). The
one-hit :hééry is :héviiﬁﬁles: bécéiblc mndel that relatas
dose to response. "h::.J the fundtn-neal procass, is
believed to transform a.nornll ccll into a mnlxgntn:

Eell. The expected mumber o£ "hits,™ or transformations

is asouncd to be directly proportional to the dose.

However, a number of investigators notsd that the death
rats from miﬁf-fbtﬁé of human cancer increased

proportzcnn:ely with the £fifth or szxth paver of

age. 3 ’5 Because the data were considered comsistent

with an incidence rats ﬁfépértibﬁél to the fifth or sixth
power of duration of exposﬁte; at a constant concen:ra:ion;
. o

two pléusible éxﬁliﬁétiéus of this phencmenon yere

offered. Fisher and Hbllduan3 hropééed-chac five or six

. [}
different calls were transformed as a result of a toxic

exposure into an organized single tissue and subsequently

formed a tumor. Alcerna:ively; mu;tiple cBanges in a
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iiﬁélé call that occurred in discreet étépé was ﬁtépoaed by
Nordling.® Tese malri-hit or milti-stage models are
consistent with both the biological irreversibility and the

cumalative nature of the process.

Another ﬁi:hdnﬁcical apﬁfﬁich to modeling carcinogenesis is

y iﬁﬁlicitiaﬁ'&f the lég;ﬁrébi:'mbddl;. The basis of the

This model tands to ﬁfédict lower digrééi of risk than the
one=hit or milti-stage models.

Several typéﬁ of biochemical mechanisms have been proposed

as the biological basis for risk estimstion. Fhremberg’

suggested that risk estimates should be derived from the
amount of covalent binding to DNA. Cornfield’ suggested
that competing chemical prdc;sses-such as damage and
repair; and activation and inac:iva:ign; be considered.
Gehring; et al;;s have combined ggarm;hbkinecic
principles with knowledge.of covalent binding to predict
the dose-responée characteristics of the meéabolically
activated carcinbgén;.vinyl chloride. Hbdgling; based on

i

these principles; is advancihg.rapidly’becauﬁe of a more
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comprehensive data base. On the other hand, the

NIOSH's emphasis on the reliability of quantitative risk
assessment will be 6ﬁ1§ as gféic as the édéﬁﬁncy of the
information base svailable. The information base must
iﬁclﬁdé-dit&-&ﬁ~éﬁﬁ&iﬁf& ﬁi:térﬁéi chemical and biclogical
relacionships, and epidemiological studies. Animal studies
should be used only when similarities to humsn biology cn
be demonscrated. The evaluation ‘should: Cracevthe sgent
understand conditions of exposure; identify unusual uses or
wné;ir'prac:icea that could subject workers to dangerous
expééﬁrté; detarmine if the agent being evaluaced is uﬁed
as a component in another product and cousider the
potential for antagouis:ic; additive, or symergistic
actions that may occur; identify additional exposures. to
the agenc outside the occupational enviromment; and discuss

gaps in kﬁdﬁledge that require additional research.

—~—

Chemical and biological aspects of the assessment should
. '
summarize information om transport, metabolic fate

biotransformation products, and the excretiom of the

- : ——

agent. When possible, structure activity relacionship
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analogies to related compounds. should be included. The

data, the toxic mechanisms. of action in the various specias

and strains of animals for which similar data exists.

Relevant toxicity Q:ﬁdiei. should be summarized and
ieﬁdy and mc cousider the adequcy of the experimental
deii;ﬁ; the qu’al:.t:y of the experimental data, the
ifu'.l:ibili:y of the controls, the interpretation of the

data, and the reliability of the conclusions.

Siﬁilirly; épidéﬁiélogical studies must be critically
evalusted in terms of the criteria comntained in the IRLG
Gﬁidelinéé'fbf*Dbcﬁﬁéncé:ion'of'Enideniolbsic'Studies;g
These gﬁideliaes recommend that the following topics be
discussed: scientifie background and objectives of the
study; study design; with a description of ch‘e. population
from which the study subjects were selected and methods of
selectim':; detailed description of comparison subjects and ~
methods of selection; data collection proced’t_x‘res used, and

description of the analytical methods and statistical

procedures employed including the power pf"t!ie study and

o
-

the confidence intervals of the risk es:ima'tes. ' ‘I'he‘ -
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limitations of each study, with respect to risk assessment,

should be- explicitly stated. -

In mrr, NIOSH believes that .régardlésé' of the source of
the data used; eﬁideuidlogicél'br animal, doubts concerning
the "real world" significance of the cutcome are cartain.
Because of thiéé uncertaintias and the ﬁﬁblic health

counequencet, NIOSH; as well as the IRLG Wbrk1ng Group an

R;sk’Aasessunn:. favored the polzcy of mnkxng cautious

agsessment. For ez:uplc, the IRLG has stated that use’ of

the Iznelr, non-threshold dasc~respanse*model co evalunce
the risk of cancer provides a conservactive estimate that is
consistent with this policy. It was concluded that éhis
model has an adequate scientific basis and is less likely
to understate risk than other plausible models. Hbvcyer;
NIOSH also believes that céﬁparétive‘risk analysis using
several mathematical and biélbgicél models should be

perfdrmed; -

It is expected that the dafa reqﬁired for a risk assessment
. . A
will usually be g subset of the total data collected for a

given project. When the data are sufficiently s:rong; risk

——

2ssessments may be used to support NIOSH recommendations.
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Bonver, Tess cauplete daw secs, .unsuitable for nsk

uuumc, can often prmde sufficient cause for concern

-about the effacts of exposurs.. Po:- :nstance, various in

vitro bioassay techn:.ques have been. used to. succcsafully

screen chemicals for potential carcinogemicity. Often the

e

ﬁééi:ivé results of such-tests have latar been corroborated

/Mﬁ'ﬁ studies. B}"‘ thiuﬁélve:é; results from in vitro

biocassays are 1nnpproptul:e for use in quan:z:aczve risk
assessment and, at this t:.nc, are not sufficient co- base a
standard. However, the tasts are based on wall known

sciencific ﬁi'it'xcif:léi' and, thiréfbré; are sufficient to

dictate caution concerning human exposure.

Qﬁm:i:acivé risk assessment muat be a value free;
objective dﬁdertaking-.; In order to help ensure scientific
6bj§ct£vi:? and the ﬁblic health édvécicy role the results
of aﬁy risk assessment must be evaluated in the absence of
economic and political considerations.

e ~

It mié: be ﬁndericbdd that the NIOSH risk assessment

prbgraﬁ is not being develcped to provide justificazion for
: . L . ' ° ’
its recommendations, but rather to further define the

- health benefit to be anciciﬁéted if Instituce

recommendations are subsequ;n:ly promulgated into a

workplace standard.
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