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THE POSSIBILITY of non-invasive treatment of potentially 
malignant lesions of the oral mucosa has considerable appeal 
if an agent that was effective, safe and produced lasting benefit 
could be found. Vitamin A and related compounds are excit- 
ing interest in this respect and it is thus worth considering the 
evidence for their benefit. 

Evidence has been accumulating to show that a low intake 
of vegetables and fruits is associated with an increased risk of 
oral and some other carcinomas [l-5]. The reason for the 
protective effect of a diet high in vegetables or fruits is 
unknown, but vitamin A and related compounds may be one 
factor [6]. Dietary beta-carotene (vitamin A precursor) does 
appear to reduce rates of epithelial neoplasms [7] and studies 
of serum levels of vitamin A in patients with head and neck 
carcinoma have shown low levels of retinoic acid-binding pro- 
tein and vitamin A itself [8-121. 

Beta-carotene is a natural precursor of vitamin A. Retinoids 
are the synthetic and natural analogues of vitamin A. There 
are many naturally occurring retinoids, including retinol, reti- 
nal, retinoic acid and their metabolites. Cellular retino- 
binding proteins [9] and retinoic acid-binding proteins [ 131 
are found in normal oral and oropharyngeal mucosa and in 
higher amounts in carcinomas. Vitamin A and related com- 
pounds are well known to have pronounced physiological 
effects on differentiation in epithelia [ 141 and thus offer the 
chance of a physiological rather than a cytotoxic approach to 
the possibility of inhibiting, arresting or reversing the process 
of carcinogenesis. Is there any evidence of clinical benefit? 

Vitamin A derivatives can indeed reverse the effects of carci- 
nogens in viva [ 151. Retinoids can inhibit the development of 
experimental oral leukoplakia and carcinoma. 13-cis-retinoic 
acid [16, 171, retinyl acetate [18] and beta-carotene [ 19, 201 
can all have tumour-suppressive activity in animal models of 
oral carcinogenesis. Unfortunately, however, though topical 
13-cis-retinoic acid in some studies inhibited tumours induced 
in hamsters by 7,12_dimethylbenz(a)anthracene (DMBA), 
over half the animals died from hepatic and renal toxicity 
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[2 11. Others have failed to find a beneficial effect from 13-c& 
retinoic acid [22]. Furthermore, though retinoids can sup- 
press tumour development in animals exposed to carcinogens, 
neoplasia may appear on cessation of retinoid treatment 
[15, 23-251. 

Human oral keratoses (leukoplakias)-some of which are 
potentially malignant-have also been successfully treated 
with systemic 13-cis-retinoic acid [26, 271, vitamin A [28-311, 
aromatic retinoids [32-341 and beta-carotene [35, 361. Top- 
ical applications of vitamin A acid have also been effective in 
some studies [37]. 

In a study from the MD Anderson Institute, systemic 13- 
cis-retinoic acid (isotretinoin) produced some regression of 
oral leukoplakias but did not necessarily eradicate the lesions 
[27]. The study group of 44 subjects were randomly assigned 
to receive placebo (20 patients), or 13-cis-retinoic acid (24 
patients) at l-2 mg/kg per day for 3 months. The lesions 
regressed in 67% of those on the active drug (10% in the 
placebo group) and dysplasia was reversed in 54% of those 
on the drug (10% in the placebo group). Over half of the 
responders relapsed by 3 months after treatment ended but 
toxic effects were said to be acceptable to most patients. 

A later study from the same group examined the effect of 
13-cis-retinoic acid in cured head and neck cancer patients 
[38] and showed a significant reduction in second primary 
tumours. However, the toxicity of systemic 1 3-cis-retinoic acid 
at 50-l 00 mg/m’ surface area was considerable and the results 
have yet to be confirmed by other workers. Some toxicity may 
be reluctantly acceptable in patients with an existing cancer 
but may be a severe restriction for use in those with only 
potentially malignant conditions. 

A series of studies of oral leukoplakias conducted by the 
British Columbia Cancer Research Centre have shown benefit 
from systemic vitamin A and from beta-carotene. Tobacco/ 
betel nut chewers from Kerala, India (2 1 patients) were given 
a short-term randomised trial of vitamin A 0.14 mg/kg weight 
for 6 months. There was complete clinical remission in 57% 
which was substantiated cytologically and histologically [27]. 
The same workers showed remission and inhibition of new 
oral leukoplakias in patients receiving vitamin A and beta- 
carotene, and in those receiving beta-carotene alone [28]. 
Regression was seen in 28% of those taking vitamin A and 
beta-carotene, and in 15% of those on beta-carotene alone. 

After systemic vitamin A therapy for 6 months, the benefit 
extended up to a further 4 months though cellular chromatin 

87 



88 C. Scully and P. Boyle 

patterns typical of leukoplakias could be seen on biopsy. The 
protective effect of the original treatments could be main- 
tained for at least an additional 8 months by administering 
lower doses of vitamin A or beta-carotene [31]. 

In a study from another centre, beta-carotene given to 
patients with oral leukoplakia in a dose of 30 mg daily for 3 to 
6 months also resulted in a 71% response rate in 24 patients, 
with no significant toxicity [36] but similar benefits from beta- 
carotene have not been found by others [39]. 

Unfortunately, the improvements in oral leukoplakia pro- 
duced by treatment with the vitamin A related compounds 
used to date have not all be sustained and, more seriously, 
toxicity has been a common accompaniment of some treat- 
ments. Adverse reactions have included especially cheilitis, 
facial edema, desquamation, conjunctivitis and photopho- 
bia, hypertriglyceridaemia, and liver damage. This toxicity has 
been the main limiting factor in the use of retinoids and there 
is also the possibility of teratogenicity. 

Exactly how retinoids may act to inhibit carcinogenesis is 
unclear though some may enhance anti-tumour immune 
responses [21] and retinoids have a pronounced and essential 
effect on cell differentiation [40]. Retinoids may have an effect 
by their interaction with growth control mechanisms such as 
transforming growth factors [41] and thus also oncogenes 
such as the jun-fos complex [42], and possibly by acting on 
tumour suppressors either. directly [43] or again via an inter- 
action with transforming growth factors [44,45]. 

Modulation of cellular differentiation and proliferation by 
compounds such as some of the newer retinoids thus offers the 
possibility for the therapeutic prevention, reversal, or arrest of 
carcinogenesis. The long-term results of other trials, including 
those using retinoids such as low dose 13-cis-retinoic acid 
[46], or 4-hydroxyphenyl retinamide [47], or those using nat- 
ural vitamin A (retinyl palmitate) as in the EUROSCAN study 
of the EORTC [48,49] are thus awaited with great interest, 
since these compounds are likey to have significantly less 
adverse effects than the earlier retinoids. 
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