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RESUL TS AND CONCLUS IONS

The separate evaluations of animal and human evidence are presented
in Table 3.

The Working Group concluded that the following 18 chemicals, groups
of chernicals, and industrial processes are carcinogenic for humans

(Group 1):

4-Aminobiphenyl

Arsenic and certain arsenic compounds

Asbes tos

Manufacture of aurarnine 1
Benzene

Benzidine
N ,N-bis (2-chloroethyl)-2-naphthyl-

amine (chlornaphazine)
Bis(chlorornethyl)ether and technical

grade chlorornethyl rnethyl ether
Chrornium and certain chromium

cornpounds 1

The following 18 chemicals
carcinogenic for humans (Group

Group A (six chernicals)
Af la toxins

Diethylstilboes trol

Underground haernatite rnining1

11anufacture of isopropyl
alcohol by the strong acid
pro cess 1

Melphalan

Mus tard gas

2-Naphthylarnine

Nickel refining1

Soots, tars and rnineral oils 1

Vinyl chloride

and groups of chernicals are probab iy
2)

Cadmium and certain cadmium
cornpounds 1

Chlorambucil

Cyclophosphamide

Nickel and certain nickel
cornpounds 1

Tris (l-aziridinyl) phosphine

sulphide (thiotepa)

1 The specific cornpound(s) which may be responsible for a carcinogenic

effect in hurnans cannot be specified precisely.



eHEMieALS AND HUMA eANeER

Group B (12 chernicals)
Acrylonitrile
Amitrole (arinotriazole)
Aurarnine

Beryllium and certain beryllium
cornpounds 1

Carbon tetrachloride

Dirnethylcarbarnoyl chloride

13

Dirne thy lsul pha te

Ethylene oxide

Iron dextran

Oxymetholone

Phenace tin

Polychlorinated biphenyls

The following 18 chernicals and groups of chernicals couid not be
ciassified as to their carcinogenicity for humans (Group 3):

Chlorarphenicol
Chlordane/hep tachlor

Chloroprene
Dichlorodiphenyl trichloroe thane

(DDT)

Dieldrin
Epichlorohydrin
Haerna t i te

Hexachloro cy clo hexane
(technical grade HCH/lindane)

Isoniazid

lsopropyl oils
Lead and certain lead compounds 1

Phenobarbitone
N- Phenyl - 2-naph thy lamine

Phenytoin
Reserpine
S tyrene

Trichloroe thy lene

Tris (aziridinyl) -para-benzoquinone
( triaziquone)

Mining and manufacturing processes

For sorne of the chernicals, part or all of the evidence indicating a
carcinogenic effect for hurnans comes frorn an increased incidence of
cancer in individuals involved in the rnining or manufacture of these
chernicals. There is sufficient evidence that the manufacture of aura-
mine, the underground rnining of haematite, the manufacture of isopropyl
alcohol by the strong acid process, and the refining of nickel are
carcinogenic to humans, at least in the situations in which they have
been s tudied. Because these occupations include exposure to other
factors in addition to the chernical under consideration, the responsible

i The specific cornpound(s) which rnay be responsible for a carcinogenic

effect in humans cannot be specified precisely.



14 lARe MONOGRAPHS, SUPPLEMENT L

carcinogen(s) cannot be specified precisely; therefore, the results
cannot be generalized to all situations involving these processes.
Nonetheless, these processes should be assurned to carry a carcinogenic
risk to hurnans unless proven otherwise.



Table 3. Classification of the degree of evidence of carcinogenicity for humans of chemicals or
indus tri al processes from IARC Monographs Voiumes 1-20

Chemi ca 1 or process

1 .

2.

3.
4.

5.

6.

7.

8.

9.
10.

11 .

Acryl on i tril e

Aflatoxins
4-Ami nobi phenyl

Ami tro 1 e (ami notri azo 1 e)

Arseni c and certain arseni c compounds

Asbestos
Aurami ned

Manufacture of aurami ne

Benzene

Benzidine

Beryl 1 i um and certai n beryll i um
compoundsc

N~ N-Bi s (2-chl oroethyl ) -2-naphthyl ami ne

(chlornaphazine)
Bis (ch 1 oromethyl ) ether and
technical grade chloromethyl methyl
ether
Cadmi um and certai n cadmi um compoundsc

Carbon tetrach lori de
Ch 1 orambucil

Ch 1 oramphen i col

12.

13 .

14.

15.

16.

17.

Degree of evi dencea

ln humans ln experimental
an i ma 1 s

1 imi ted

1 imi ted

sufficient
inadequate
sufficient
sufficient
1 imi ted

sufficient
sufficient
suffi ci ent

1 imi ted

suffi ci ent

suffi ci ent

1 imi ted

i nadequate

limited
i nadequate

sufficient
suffi ci ent
sufficient
sufficient
i nadequate

sufficient
1 imi ted

not applicablee

i nadequate

suffi ci ent

sufficient

1 imi ted

suffi ci ent

suffi ci ent
suffi ci ent
suffi ci ent
no data

Evaluationb of carcino-
genic risk to humans

2B

2A

1

2B

1

1

2B

1

1

1

2B

1

1

2A

2B

2A

3
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Tab 1 e 3 - conti nued o-

Chemi ca 1 or process Degree of evi dencea Evaluationb of carcino-

ln humans ln experimental
geni c ri sk to humans

an i ma 1 s

18. Chlordane and heptachlor inadequate 1 imi ted 3

19. Ch 1 oroprene inadequate inadequate 3

20. Chromium and certain chromium
compoundsc suffi ci ent suffi ci ent 1 ..

21. Cycl ophosphami de 1 i mi ted sufficient 2A ?6
(ì

22. Dichlorodiphenyltrichloroethane (DDT) inadequate 1 imi ted 3 3:
~

23. Dieldrin inadequate 1 imi ted 3 g
24. Diethylstilboestrol suffi ci ent sufficient 1 5;

-0i
25. Dimethylcarbamoyl chloride inadequate sufficient 28 (/"

26. Dimethyl sulphate inadequate suffi ci ent 28 (/c
-0

27. Epi ch 1 orohydri n i nadequate 1 imi ted 3 -0r
28. Ethyl ene oxi de 1 imi ted inadequate 28 ~II
29. Haemati ted

z
i nadequa te nega ti ve 3 -i

not applicablee
..

30. Underground haemati te mi ni ng suffi ci ent 1

31. Hexachlorocyclohexane (technical
HCH.& lindane) inadequate limited 3

32. l ron dextran inadequate suffi ci ent 28

33. Isoniazid i nadequate 1 imi ted 3

34. L sopropyl oi 1 sC3 d inadequate i nadequate 3



Tab 1 e 3 - conti nued

Chemi ca 1 or process Degree of evi dencea Evaluationb of carcino-

ln humans ln experimental
geni c ri s k ta humans

anima 1 s

35. Manufacture of i sopropyl al cohol
not applicablee(strong acid process) sufficient 1

36. Lead and certai n 1 ead compoundsc i nadequate suffi ci ent (for 3

sorne soluble
sa 1 ts )

37. Mel phalan suffi ci ent suffi ci ent 1
(ìi

38. Mus ta rd gas suffi ci ent limited 1
~,.
(ì

39. 2-Naphthylamine sufficient sufficient 1
;pr

40. Nickel and certain nickel compoundsc~d
tf

1 imi ted suffi ci ent 2A
~

41. Ni ckel refi ni ng sufficient not appl i cab 1 ee 1
0i

42. Oxymetho 1 one 1 imi ted no data 2B

~
43. Phenaceti n 1 imi ted 1imited 2B

(ì

44. Phenobarbi tone 1 imi ted 1 i mited 3 ~
(ì

45. N-Phenyl-2-naphthy1 ami ne inadequate i nadequa te 3 m;:

46. Phenytoi n limited 1 imited 3

47. Po1ych10rinated bipheny1s inadequate sufficient 2B

48. Reserpine i nadequate inadequate 3

49. Soots, tars and mineral oi1sc sufficient sufficient 1

50. Styrene i nadequate 1 imi ted 3

51. Tri ch 1 oroethy1 ene i nadequate 1 imited 3

52. Tri s (azi ri di ny1 )para-benzoqui no ne 

(t riaziquone) i nadequate 1imited 3 '-



Tab 1 e 3 - conti nued

Chemi cal or process Degree of evi dencea

ln humans ln experimental
animal s

Evaluationb of carcino-
geni c ri sk to humans

53. Tris(l-aziridinyl)phosphine sulphide limited sufficient
(thiotepa)

54. Vinyl chloride sufficient sufficient
2A

1

a For an explanation of the categories of Degree of Evidence, see Methods.

b For an exp 1 anati on of the categori es of carcinogenic risk to humans, see Methods.
c The specifie compounds which may be responsible for a carcinogenic effect cannat be specified

preci sely.
d Please refer ta section on industrial processes, and ta the evaluations in the appendix.

e lt is difficult ta expose experimental animals ta the same conditions to which workers are

exposed, therefore no animal data are available.

co

..
?6
(ì
3:o
Öo
~
""I(j

..

(j
C
""
""r
rn
3:
rnZ
--
..


