
PHENYTOIN
319

7Wang, H., Wang, D. & Dzeng, R. (1984) Carcinogenicity of N-phenyl-I-naphthylamine and
N-phenyl-2-naphthylamine in mice. Cancer Res., 44, 3098-3100

sYou, X. & Yao, Y. (1981) Experimental study of inhalation carcinogenesis of N-phenyl-2-
naphthylamine aerosol on mice (Chin.). Acta biol. exp. sin., 14, 139-143

9IARC Monographs, Suppl. 6,461-462, 1987

PHENYTOIN (Group 2B)

A. Evidence for carcinogenicity to humans (limited)

Cases of cancer, mainly neuroblastoma, were reported in ten children under the age of
four years who had been diagnosed as having an unusual constellation of congenital
abnormalities (fetal hydantoin syndrome) thought to be induced by prenatal exposure to
phenytoin or who had just received prenatal exposure to phenytoinl-9. Although the
number of patients is small, the concordance of rare events suggests that phenytoin may be a
transplacental carcinogen in humans. There is also one report of malignant mesenchymoma
in an 18-year-old patient with phenytoin-associated malformations 10. ln a large case-control
studyll of II 169 pairs of childhood cancer cases (about 8% of which would have been
neuroblastomasl2) and matched controls, epilepsy was reported among the mothers of 39
cancer cases compared with 22 controls (relative risk (RR), i. 77 (95% confidence interval,
1.02-3.10)). Review of available antenatal records indicated that 37% of case mothers had
used phenytoin during pregnancy (RR, 1.57 (0.56-4.48)) and 67% had used phenobarbital
(RR, 1.67 (0.78-3.62)).

There have been a number of case reports of lymphomas among individuals receiving
phenytoinl,13-21 with or without other antiepileptic drugs. No significant excess of lym-

phoma, however, was reported in two follow-up studies of epilepsy patients: the observed
and expected numbers oflymphoma-Ieukaemia were 23 and 23.7 in the larger survey22, and
6 and 4.7 in the smaller survey23. An excess of brain and other neurological tumours d uring
1969- 1 976 (8 observed, 0.5 expected) was reported among 954 people prescribed phenytoin
during 1969- 1 97324. The excess is similar to that reported among epileptics (see summary of
data on phenobarbital, p. 313) and may reflect the underlying disease rather than use of 

thedrug per se. There was also no appreciable excess of phenytoin use in cases of Hodgkin's
disease in a small case-control study25.

B. Evidence for carcinogenicity to animaIs (limited)
Phenytoin and its sodium salt have been tested for carcinogenicity in mice by oral and

intraperitoneal administration, producing lymphomas and leukaemiasl,26,27. The effects of
oral administration varied with the strain of mouse: no effect was observed in the resistant
C3Hfstrain; in the C57BL strain, thymielymphomas were produced in 12% oftreated mice,
starting at about eight months of age, as compared with 4% in control mice starting at about
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18 months of age; 25% of SJLj J mice had thymic Iymphomas early in the study, but late in
the study the majority of both treated and control SJLj J mice had extrathymic tumours26.
The experiments were complicated by the use of a liquid diet. Studies by oral administration
in rats were considered to be inadequate1.

C. Other relevant data

Conflicting results have been obtained concerning the induction of sister chromatid
exchanges in patients treated with phenytoin; no increase in the incidence of chromosomal
aberrations was found28.

Phenytoin induced sperm abnormalIties and micronuc1ei but not dominant lethal
mutations in mice treated in vivo; it did not induce chromos omal aberrations in bone-
marrow cells of rats. It did not induce chromosomal aberrations in cultured human
lymphocytes. It enhanced virus-induced transformation of Syrian hamster embryo cells and
was a weak inhibitor of intercellular communication in Chinese hamster V79 cells.
Phenytoin induced prophage but was not mutagenic to bacteria28.
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POL YBROMINATED BIPHENYLS (Group 2B)

A. Evidence for carcinogenicity to humans (inadequate)
The mortality has been studied of a cohort of over 3500 male workers with potential

exposure to several brominated compounds, inc1uding polybrominated biphenyls, who
were employed between 1935 and 1976 at chemieal plants. Due to a lack of quantitative
data, potential exposures of workers to polybrominated biphenyls were categorized as

'routine' and 'nonroutine'. Of the 91 workers potentially exposed on a 'routine' basis, none
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