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REFERENCE: World Health Organization, International Agency
for Research on Cancer, "Chemicals and Industrial
Processes Associated with Cancer in Humans," IARC
Monographs, Vols. 1-20, Lyon,

DATE: 1879

METHOD: WHO review of literature and resolutions.

FINDINGS: States that occupational exposure to all fiber
types can lead to lung cancer and meso.
Neighborhood and household exposures also occur.
Smoking and asbestos work together
multiplicatively/synergistically.
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ASSOCIATED WITH CANCER IN HUMANS
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An international ad hoo Working Group of experts in
cancer research met at the International Agency for Research
on Cancer (IARC) In January 1979 to evaluate the data on
human and experimental animal carcinogenicity for 54
- chemicals, grodps of chemicals, and industrial processes.
- Monographs for these chemicals were published in Volumes

: 1-20 of the IARC Monographs on the Evaluation of the
Carcinogenic Rigk of Chemicals to Humans. Onm the basis of
evidence from human studies, 18 of the 54 chemicals and
industrial processes are human carcinogens. A further
18 chemicals are probably carcinogenic for humans,
although the data were considered not adequate to establish
L . a causal assoclation. To reflect differing degrees of
% ) evidence of carcinogenicity within this group, it was ;
T further subdivided; for six chemicals there was a high :
degree of evidence, and for 12 there was a lower :

Fl

ko

degree. Data on the remaining 18 chemicals were consider- i
ed insufficient to allow any evaluation of carcinogeniclity.
The report summarizes the background, purpose, and overall ) b-‘_‘k,
conclusions of the Working Group. The evidence supporting o
the evaluations is given in the Appendix, Fﬁtq:,
L4
’ This volume includes a cwnulative index of chemicals for

Volumes 1-20 of the IARC Monographs, as well as an index by

possible target organ in humans. A condensed version of this I -

) report will appear in the December 1979 issue of Cancerx L
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The data on each chemical were reviewed in detail before the meeting
by two menbers of the group; the animal gtudies by an experimentalist
.and the human studies by an epidemiologist., Data that had become avail-
able gince the publication of the relevant monograph were included in
this review.

Separate assessments of the human and animal evidence of carcinogen-
icity were debated and adopted by the Working Group.  An overall evalua-
tion of carcinogenicity for humans was made based on the combined evidence.
Brief descriptions of the data used to support the assessments and the
evaluations appear in the Appendix. The reader is encouraged to consult
these notes together with the summary Table 3. For each chemical the
appropriate volume in the Monographs series is given and also, where
applicable, papers that have been published subsequently.

Aesesament of evidence for carcinogenicity from experimental animal
etudies

These assessments were classified in five BIOUpS:

1. Sufficient evidence of carcinogenicity indicates that there 18
an incteu-ej dncidence of malignant tunourq" {8) in multiple” qyectijgﬁ
or strains, or (b) in multiple uani nts’ prefeiably with Qjﬂtg »
routes of sdmipdstration or usidg diff¥ient dose lgvelr)."*- '

. unusual degree with regard ‘to incidencc. site or type of : :
- at onset, Additional evidence may be provided by data concerning dose—
- response effects, as well as information on mutagenicity or chemical
structure,

ii. Limited evidence of carcinogenicity means that the data suggest

a csrcinogenic effect but are limited because: (a) the studies involve
"a single species, strain, or experiment; or (b) the experiments are

restricted by inadequate dosage levels, inadequate duration of exposure
to the agent, inadequate period of fellow-up, poor survival, too few

animils, or inadequate reporting; or (c¢) the neoplasms produced often

occur spontaneously or are difficult to clageify as malignant by histo-

logical criteria elone (e.g., lung and liver tumours In mice).

144, Inadequate evidence Indicates that becanse of major qualitative
or guantitative limitations, the studies cannot be interpreted as show-
ing either the presence or absence of a carcinogenic effect
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Iv. Negative evidence mesns that vithin the 1imits of the tests
used, the chemical is wot carcinogenic. The number of negatfve
studies {» small, sfnce in general, studies that show no effect are
less likely to be published than those suggesting carcinogenicity.

v. No data indicates that data were not avallable to the Working
Group. '

The categories sufficient evidence and limited evidence refer only
to the strength of the experimental evidence that these chemicals are

Assessment of evidence for caroinogeniofty from human etudies T

Evidence of carcinogenicity from human studies comes from three
main sources:

vl . 1. Case reports of individual cancer patients who were exposed

o p to the chemical or précess., - '

K] -

o 2. Descriptive epidemiological studies in which the incidence

e _ of cancer in human populations was found to vary spatially ’
W or temporally with exposure to the agents.

MY
;;_; : 3. Analytieal epidemiologicel {case-control and cohort) studies

N in which individual exposure Lo the chemical or group of

X ! chenfcals was found to be associated with ap Increased risk

-~ i of cancer,
ey |

A Three criterfs wust be met for a causal association to be inferred
-1 4 v betwcen exposure and human cancer (3):
1. There 1s no identified bias which could explain the association.
2, 1he possibility of confounding has been considered and ruted
' out as explaining the asgociation,

S . 3. The association 1g unlikely to be due to chance,

S - In gereral, although a single study may be indicative of a cause-effect

. X relatfonship, coenfidence 1in Inferring & causal association is increased
. when several independent studies are concordant ig showing the assocla-

o tlon, when the assocfation is strong, when there {5 a dose-response

[‘ . relationsliip, or whep a reduction iy exposure 1g followed by a reduction
el ' In the fucidence of cancer.

;%, The dugrees of evidence for carcinogenicity in human studies were

categorized as :

1. . Sufficient evidence of carcinogenicity indicates a causal
" 4zspeiation between exposure snd human cancer.
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1i. Limited evidence of carcinogenicity indicates a possible
carcinogenic effect in huwans, although the data are not sufficient
to demonstrate a causal association.

111, Inadequate evidence of carcinogenicity indicates that the
data are qualitatively or quantitatively insufficieat to asllow any
conclusion regarding carcinogenicity for humans.

Dividing lines were by no means firmly drawn between sufficient

y evidence and limited evidence from animal studies and between inadequate
evidence and limited evidence frow both human snd animal studies. When
differences of opinion occurred among the wmembers of the Working Group,
] the classification was made by majority vote. :

Evaluation of the carcinogenie rigk to humans

Presently, no objective criteria exist to interpret the animal data

directly in terms of human risk. Thus, in the absence of sufficient

. evidence from human studies, evaluation of the carcinogenic risk to

. humans was based on consideration of both the epidemiclogical and exper-
{mental evidence. Furthermore, the breadth of the categories for human
and animal evidence defined above allows substantial variation within
each, and the decisions reached by the group regarding overall risk
incorporated these differences, even though they could not always be
adequately reflected in the placement of a chemical into a particular
category in the Table3d. The evidence in support of these decisions
is summarized in the notes for each chemical in the Appendix.

The chemicals, groups of chemicals, or industrial processes werte
; placed into one of tliree groups: N ’ ’

Group 1 oo : Lo "

The chemical, group of chemicals, or industrial process ig carciny- -
genie for hwmns.  This category was used only when there wassugwictent'
evidnce to support a causal association between the exposure an

cancer.

Group ?

The clhmical or group of chemicals 18 probably carcinogenie for
lugwans.  This category includes chemicals for which the evidence of
human carcinogenicity is almost 'suffiecient' as well as chemicals for
which it is only suggestive. To reflect this range this category has S
been divided Into higler (group A) or lower (group B) degrees of evidence. AL
The data from experimental animal studies played an fmportant role in . '.:'
assigning chemicals to category 2, apd particularly to those in group B. -

f Group 3
[ The chominal or group of chemicals eannot be classified as to its
careinogenicity for hwnang,
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APPENDIX: DESCRIPTIVE EVALUATICRS 21

However, the influence of other constituents of the working environment
; cannot be excluded in these studies. Case reports have suggested an
88 association between exposure to arsenic compounds and blood dyscrasias
[nary and liver tumours'-

‘e
. SBESTO {Group 1)
All types of [commercial asbestos fibres| that have been tested are

carcinogenic in mice, rats, hamsters and rabbits, producing [mesotheliomas]
and lung carcinomas after iphalation, and after intrapleurasl, fntra-
tracheal and intraperitoneal adninistration 5.

nd . |0ccupltlonll expnuur¢| to chrnotnl. anos ti, lnthophylnu,&m«.‘_,,

sixtures contsining crocidolite has resulted s high incidence of o
ideg lung cancer. A predominantly tresolitic uurm ulu‘ \dﬁ untho- k
hen phyllite and small amoynts o 80 i :

sed to y incidence of lung cauch¥. -
" observed %fter occupational exposure to crocidolln. anosite and :
asbestos. ¥ Costrointestinal tract cancers were increased in groups expoud
occupationally to amosite, chrysotile or mixed fibres containing croci-

dolite., An excess of [cancer of the larymt was also obser
workers. |Mesotheliomas bave ocew A
neighbourhbod of albelto:n,;;etoriq*, seectdold d

living with asbestos workérs. Both cigarette l-ok ' hd
exposure to asbestos fibres increase lung ca cidcng
Vhen present togethet, they act mltipttnti'n o A

nor-
Al
éf& ) ! Kjeldsberg, C.R. & Ward, H.P. (1972) Leukemia in arsenic polsoning.
. Ann. Intern, Med., 77: 935-937.
o2 Kyle, R.A. & Pease, G.L. (1965} Hematologic aspects of arsenic
oma intoxication. HN. Engl, J. Med., 273: 18-23.
3 Brady, J., Liberatore, F., Harper, P., Greenwald, P., Burnett, W.,
bavies, J.N.P., Bishop, M., Polan, A. & Vianna, N. (1977)
Angilosarcoma of the liver: an epidemiologic survey. J. Natl
Cancer Inst., 59: 1383-1385.
?';“_ ¥ Lander, J.J., Stanley, R.J., Sumner, H.W., Boswell, D.C. & Aach, R.D.
-864. (1975) Anglosarcoma of the liver associated with Fowler's '
solution (potassium arsenite). Gastroenterology, 68: 1582-1586.
NoY., 5 IARG Monographs, 14: 1-106, 1977,
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