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ADRIAMyelN (Group 2A)
ans (inadequate)
No epidemiological study of adriamycin as a single agent was available to the Working
Group. Occasional case reports, especially in the presence of concurrent therapy with other
A. Evidence for carcinogenicity to hum

putative carcinogens, such as ionizing radiation, alkyl~ting agents and other potent
oncotherapeutic drugs, do not constitute evidence of carcinogenesis.
ln a large systematie follow-up of patients with Hodgkin's disease treated with an

intensive chemotherapeutic combination inc1uding adriamycin (plus vinblastine (see p.

371), bleomycin (see p. 134) and dacarbazine (see p. 184)) but no alkylating agent,
preliminary evidence suggested no excess of acute nonlymphocytic leukaemia in the first
decade after therapyl.
B. Evidence for carcinogenicity to animaIs (sujjìcient)

Adriamycin was tested for carcinogenicity in rats by a single intravenous injection,
producing mammary tumours2-5, and by single or repeated subcutaneous injections,
producing local sarcomas and mammary tumours6,7. Intravesicular instilation of adriamycin

in rats resulted in a low incidence of bladder papilomas and enhanced the incidence of
bladder tumours induced by N-nItroso- N-( 4-hydroxybutyl)-N-butylamine8.

C. Other relevant data
Adriamycin induced chromosomal aberrations in treated patients in one of two studies
and sister chromatid ex

changes in both studies. ln another study, cisplatin-adriamycin

combination chemotherapy induced sister chromatid exchanges in peripheral blood
lymphocytes of treated patients. DNA strand breaks were induced in the cells of treated
patients in one study9.
Adriamycin has been tested extensively for genetic effects in a wide va

ri

et

y of tests in

vivo and in vitro, giving consistently positive results. It induced chromosomal aberrations,
micronuclei, sister chromatid exchanges and DN A da

mage in rodents in vivo and
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chromosomal aberrations, micronuclei, sister chromatid exchanges and DNA da

mage in

human cells in vitro. It transformed virus-infected Fischer rat embryo cells and induced

mage in
cultured rodent cells. Adriamycin induced sex-linked recessive lethal mutations in Drosophila,
chromosomal aberrations in plants and mutation in fungi. It was mutagenic to bacteria and
induced DNA damage9.
chromos

omal aberrations, sis

ter chromatid exchanges, mutation and DNA da
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AFLATOXINS (Group 1)
A. Evidence for carcinogenicity to humans (sufficient)

A positive correlation between estimated aflatoxin intake or level of aflatoxin
contamination of market food sam

pIes and cooked food and incidence of hepatocellular

cancer was observed iIi early studies in U ganda, Swaziland, Thailand and Kenya 1-4. Similar

correlations between aflatoxin intake and hepatocellular cancer incidence and mortality
have been reported from Mozambique and China, where there is considerable geographical
variation in the occurrence of this cancerS-8. Summary analysis of the data obtained from

studies conducted in different regions of Africa and Asia where hepatocellular cancer
incidence or mortality and aflatoxin intake were measured revealed a highly significant
correlation between these variables5.
ln south-eastern USA, in an area with a high average daily intake of aflatoxin Bi (13- 1 97
ngj kg bw), a 10% excess (6% for the 30-49 age group) in hepatocellularcancer incidence was

observed compared to 'northern' and 'western' areas with low aflatoxin Bi intake (0.2-0.3
ngjkg bW)9.

