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ABSTRACT:

Epidermolysis bullosa dystrophica being a genetically
determined disorder, and when other factors that could
cause fluctuations in the serum phenytoin levels are be-
ing eliminated, it is likely that the wide fluctuations of
phenytoin in the blood could be a pharmacogenetic varia-
tion. The only course of action left in such patients could
be to monitor the drug frequently and ensure that the lev-
els are within the therapeutic margin.

Keywords : Epidermolysis, Pharmacogenetics, Phenytoin

CASE REPORT :

A 12-year old boy, born to consanguinous parents, pre-
sented with a history of blistering lesions on the skin, since
birth. He had a strong family history of similar lesions.
Clinical findings were typical of a mechanobullous disor-
der. On the basis of the history and clinical findings, a
diagnosis of Epidermolysis bullosa dystrophica, of the
recessive variety (EDBR) was made.

The patient was treated with Phenytoin 100 mg twice
daily, vitamin E 200 mg once daily, Ferrous sulfate 100
mg once daily, protein rich diet and supportive therapy.

The serum phenytoin levels which were monitored at
monthly intervals showed wide fluctuation. (Table - 1).
New lesions appeared even 14 months after starting pheny-
toin therapy, which the parents felt occurred less frequently
than before the initiation of phenytoin. They observed
that the lesions were more severe when the serum pheny-
toin levels were low.

This patient showed good complaince to treatment. The
formulations of the phenytoin that he had been taking were
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standard. The bioequivalence reports of the two batches
he had been using were satisfactory. Of the drugs that he
was taking, the only ones that could have had any interac-
tion with the phenytoin were Folic acid and Vit. B6 in the
B-complex preparations. It was not sure whether the tab-
lets were being kept in air-tight containers.

He was admitted to monitor the therapy and determine
the cause for the fluctuations in phenytoin levels. He did
not have any manifestations of adverse reactions of pheny-
toin except for gingival hyperplasia.

Genetic mapping of the siblings and relatives was sug-
gested for genetic counselling.

DISCUSSION :

Recessive dystrophic epidermolysis bullosa
(EBDR), which has a poor prognosis, was first de-
scribed in 1879 @, 1t is usually carried by a single
gene and accounts for 20% of all cases of EB @,
The onset is usually at birth or early infancy. Re-
peated infections in an already nutritionally com-
promised and anaemic patient is the frequent cause
of mortality ©.

Many relatively rare disorders are the result of a
single mutant gene. Consanguinity increases the risk
of siblings being affected **). Rare, autosomal re-
cessive disorders occur in siblings whose parents
are unaffected. Provided that the affected individu-
als do not marry a relative, their children are un-
likely to manifest the disorder.

Following the demonstration that collagenase
production is elevated in EDBR, Eisenberg et al ©
found that collagenase activity was inhibited in vitro
by phenytoin, and obtained a clinical response with
decreased blistering upon administration of the drug.
The clinical response was confirmed by Bauer @,
Bauer and Cooper ®, Kero and Abahussein et al (19,
Bauer and Cooper also showed that inhibition of col-
lagenase production but not of collagenase activ-
ity®. Bauer suggested that the altered collagenase
present in patients with EBD may be the result of a
structural gene mutation, a defect in post-
translocational modification of the enzyme or mu-
tation in a gene that regulates the normal degrada-
tion of collagenase UV, Studies on the altered colla-
genase present in patients with EDBR suggest over-
production of collagenase in the role of blister for-
mation %),

Some patients with EDBR may demonstrate a
reduced number of erosions in response to the use
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of phenytoin. Although the studies of Caldwell-
Browne et al do not exclude the possibility that some
patients with EDBR may respond to Phenytoin
therapy, they do indicate that phenytoin offers no
overall benefit when compared with placebo for the
treatment of this disorder ¥,

Genetic factors are the major determinants of the
normal variability of drug effects and are respon-
sible for a number of striking quantitative and quali-
tative differences in pharmacological activity. Simi-
lar doses of a drug given to different individuals can
result in different plasma concentrations and effects.
Besides intraindividual differences inter-individual
and inter-ethnic variations of drug response are also
related to genetic polymorphism involved in drug
metabolism, kinetics and side effect ',

Inherited factors causing different responses Lo
drugs are commonly biochemical, because single
genes govern the production of enzymes. Inherited
abnormal responses to drugs mediated by single
genes can cause increased. decreased or bizzarre re-
sponses to drugs ¢,

It was first reported by Kutt et al in 1964 % that
the same dose of phenytoin could produce toxic ef-
fects in persons who have inherited deficiency in

the enzyme that is required for its metabolism. A
genetically determined limitation in the ability to
metabolise phenytoin has been described “7'®. The
mode of inheritence of this pharmacogenetic varia-
tion to phenytoin metabolism is usually found to be
automosal dominant Y.

TABLE - 1: SERUM PHENYTOIN LEVELS OF THE PATIENT

10.5.1994 10.6 microgm/ml
08.7.1994 10.6 2
28.9.1994 7.63 &
28.11.1994 9.02 -
27.2.1995 not detectable
08.3.1995 5.0 £
08.4.1995 1.3 -
08.5.1995 12.62 *
12.7.1995 6.53 “
28.8.1995 1.77 =
25.9.1995 11.9 i
25.9.1995 9.51 =
26.9.1995 12.57 ¢
27.9.1995 11.66 -

REFERENCES:

1. Scott OLS. Diseases of the skin. In “Clinical Genetics™.
1953;223-226, ED: Arnold Sorsby, Antteworth Co, London.

2. Low LB. Hereditary epidermolysis bullosa. Arch.
Dermatol, 1967;95:587-595.

3. Cooper TW, Bauer EA, Epidermolysis bullosa: A review.
Paed. Dermatol. 1984 1: 181-188.

4. Merck Manual of Diagnosis and Therapy, 14th Ed,
1982; Ed: Robert Berkow et al. Merck Sharp & Dohme
Research Publications, NJ, USA.

5. Goldsmith LA and Mckusick VA. Genetics in relation to
skin. In “Dermatology in Gereral Practice”, 2nd Ed,
1979;1031-1032. Ed:Fitzpatrick TB et al, Mcgraw Hill
Fublications.

6. Eisenberg M, Stevens LH, Schofield PJ. Epidermolysis
Bullosa: New therapeutic approaches. Australas JI
Dermatol. 1978;19: 1-8.

7. Bauer EA. Phenytoin therapy in Recessive Dystrophic
Epidermolysis. N Eng.J.Med. 1980;303:776-781.

8. Bauer EA, Cooper TW. Therapeutic efficacy of
phenytoin in Recessive Dystrophic Epidermolysis. Arch.
Dermatol. 1984;120:490-495.

9. Kero M, et al. Collagen metabolism in two rare forms of
Epi“rmolysis bullosa. Br. J. Dermatol. 1984;110:177-184.

10. Abahussein AA, Zayni AA, Mostafa WZ, Okaro AN.
“Recessive dystrophic sepidemolysis anllion treated with
phenytoin. Int. JI. Dentol. 1992., 3(10):730 -732.

11. Bauer EA. The role of human skin collagenase in
Epidermolysis bullosa. JI. Invest. Dermatol. 1977;68:119-
124,

12. Eizen AZ. Human skin collagenase: Relationship to the
pathogenesis of epidermolysis bullosa dystrophica. Jl.
Invest. Dermatol, 1969;52:449-453.

13. Caldwell-Brown D, Lin AN, Stern AS, et al. Lack of
efficacy of phenytoin in recessive dystrophic epidermolyosis
bullosa. New Eng. JI. Med.1992;327:163-167.

14. Rawlins MD. Variability in the response to drugs. Brit.
Med. JI. 1974;iv:91-92.

15. Kutt H. Wolk M, McDowell H. Insufficient
paraphydroxylation as a cause of diphenylhydantoin
toxicity. Neurology 1964; 14: 542-544.

16. Loeser EW. Studies in the metabolism of
Diphenlyhydantoin. Neurology 1961;11: 424-426.

34

Volume 5, No.2, October 1998



