
5. Delbos, M. J.: Vitiligo et psoriasis d'apparition suc­
ccssive et de localisation identique. Bull Soc Fran
Dermatol Syph 56: 315. 1949.

6. De Moragas, J. M. & Winkelmann, R. K.: Psoriasis
and vitiligo. Arch Dermatol /0/: 235, 1970.

7. Farber, E. M. & Peterson J. B.: Variation in the
natura! history of psoriasis. Calif Med 95: 6. 1961.

8. Grunnet. I.. Howitz. J., Reymann, F. & Schwartz. 
M.: Vit1hgo and pemicious anemia. Arch Dermatol
101: 82, 1970.

9. Heligren. L.: Psoriasis. Almqvist and Wiksell, Stock­
holm, 1967.

10. Howsden, S. M., Herndon. J. H .. Jr & Freeman. R.
G.: Vogt-Koyanagi-Harada syndrome and psoria�is.
Arch Dermatol /08: 395, 1973.

11. lngram, J. T.: The significance and management of 
psoriasb. Br Med J ii: 823, 1954.

12. Kubicz, J .: Depigmentatio vitiligoidea in the course of 
psoriasis arthropatica. Przegl-Dermatol63: 187. 1976.

13. Lerner, A. B. & Nordlund, J. J.: Vitiligo: What is it?
Is it important? JAMA 239: 1183. 1978.

14. Levai, M.: The relationship of pruritus and local skin 
conditions to the development of vitiligo. Arch 
Dermatol 78: 372, 1958.

15. Lomholt. G.: Type of skin and degree of pigmenta­
tion. fil Psoriasis: Prevalence, Spontaneous Course
and Genetics, p. 118. G. E. C. Gad, Copenhagen,
1963.

16. McDonald, C. J. & Calabresi. P.: Psoriasis and occlu­
sive vascular disease. Br J Dermatol 99: 469, 1978.

17. Moll, J. M. H. & Wright, V.: Psoriatic arthritis. Semin
Arthritis Rheum 3: 55, 1973.

18. Mosher. D. B., Fitzpatrick, T. B. & Ortonne. J.-P.:
Abnormalities of pigmentation. /11 Dermatology in
General Medicine (ed. T. B. Fitzpatrick, A. Z. Eiscn,
K. Wolff, I. M. Freebcrg & K. F. Austin), p. 568.
McGraw-Hill, New York. 1979.

19. Nordlund, J. J. & Lerner, A. B.: Vitiligo. Arch Der­
matol / 18: 5, I 982.

20. Ortonne, J.-P., Perrot, H. & Thivolet, J.: Etude
clinique et statistique d'une population de IOOvitiligos.
Sem Hop Paris 679, 1976.

21. Powell, F., Young, M. & Bames, J .: Psoriasis in lre­
land. lrish J Med Se 151: 109. 1982.

22. Sweet, R. D.: Vitiligo as a Köbner phenomenon.
Br J Dermatol 99: 223. 1978.

23. Troxell. E. C.: Psoriasis developing in areas of vitili­
go (abstract). Arch Dermatol 26: 1152, 1932.

24. Wright. V.: Psoriatic arthriti5. Ann Rheum Dis 20:
123, 1961.

25. Yates, V. M., Watkinson, G. & Kelman, A.: Further
evidence for an association between psoriasis, Crohn's
disease and ulcerativc colitis. Br J Dermatol 106:
323, 1982.

17-832806

Short reports 249 

The Genetics of Vitiligo 

M. Hafez, 1 L. Sharaf,2 and

S. M. Abd El-Nabi2

'The Genetics Unit, Pediatrics Departmell/ and the 
'Departmelll of Dermatology, Ma11soura U11iversity, 

Faculty of Medicine, Ma11so11ra, Egypt 

Received September 6, 1982 

Abstract. The genetics of vitiligo has been studied in 150 
probands and their families. A familial concentration of 
the disease has been demonstrated which supports the 
concept that hereditary factors contribute to the etiology 
of vitiligo. Segregation analysis was not consistent with 
inheritance at a single autosomal or x-linked locus. 
Furtber analysis suggested that vitiligo is determined by 
multifactorial inheritance. An estimate of heritability of 
liability was found 10 be 72.4%, indicating that genetic 
factors play a significant role in the etiology. 

Vitiligo affects all races and it is reported that it 
occurs in I% of the population (Lemer, 1959: El 

Mofty, 1968). The frequency is probably the same 

in both sexes. However, racial differences in the 

incidence of vitiligo have been reported as being 

higher in those with racially pigmented skin (Levai, 

1958). 
Although the cause of vitiligo is unknown, vari­

ous hypoteses have been evolved. The most videly 

accepted are the autoimmune (Cunliffe et al., 1968), 
the neurogenic (Lerner, 1959) and the melanocyte 
self-destruction (Lerner. 1971) theories. However, 
it was reported that between 30 and 40 % of pa­
tients have a positive family history (Lemer, 1959), 

which indicates that a genetic factor is undoubtedly 

involved. For this purpose we planned a study of 

the genetics of vitiligo. 

MATERIAL AND METHODS 

The material for this study included 150 patients with 
vitiligo and their families. Living relatives of probands 
were classified as first-degree, second-degree, or third­
degree relatives. First-degree relatives included parents, 
siblings, and children of the 150 probands. Second­
degree relatives included aunts, uncles, and grand­
parents. Third-degree relatives comprised first cousins. 

The probands and the available living relatives we�e 
examined clinicaUy. Some relatives who were not avail­
able for examination werc rccorded. Pedigrees were con­
structed and the genetic analysis performed using the 
mathematics of population genetics (Emery, 1976). 
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Tablc I. Proportion oj' lil'ing relari,·es wi1!, ,·iti/igo 

% af-

Af- fected ± 
Relatives Total fected SE 

Mother 149 16 10.7:!: 1.4 
Father 147 14 9.5±2.1 
Sistcr 384 32 8.3± 1.3 
Brother 346 28 0.0= 1.2 
All fir�t-degree I 026 90 8.7±0.4 
relative� 

Second-degrcc I 365 43 3.1±0.6 
relatives 

Third-degree I 874 21 1.1:::0.3 
relatives 

Total 4 265 154 3.6±0.2 

RESULTS 

The dnta concerning the frequency of vitiligo in 

the families of the 150 probands showed the inci­

dence to be 24 % (36 out of the 150 families). Of 

the 4 265 relatives. 154 were affected (3.6 %). 

To test for autosomal dominant inheritance we 

used the method of eel & Schull (Emery. 1976). 

Table IT shows x2 to be 23.1 which, with one de­

gree of freedom, is more than 3.841. Thus there 
is a significant deparlure from the expected which 

is inconsistent with autosomal dominant inherit­
ance. 

To test for autosomal recessive inheritance we 
used Fisher'5 cquation (Emery, 1976). In our �ib­
ships the probability was 0.103, SE 0.0013. It is 

therefore inconsistent with autosomal recessive in­

heritance. Furthermore, our data do not fit the 

hypotheses of x-linked inheritance. The female pa­

tients were found to constitute 57 'n of the pro­
bands. Moreover, there were two familic� in which 

both father and �on wcre affected but Lhe mothers 

were unaffected. 
To determine if the proportions are consistent 

with the multifactorial inheritancc; firstly, the curve 

Table Il. T!,e obsen·ed and e:rpected number of 

affected offspring of a11 affecred parem, using x2
-

1est 

Offspring Normal Af"fected Total 

Observed 90 36 126 
Expected 63 63 126 
(0-Er 729 729 

(0-E}'! 
-E

- 11.57 11.57 23.14 

Acta Dnmatovenn (Scockholm) 63 

T 

Threshold 

GENERAL 
POPULAT!Cl-l 

T 

RELATIVES 

Fi1-1. I. Curve of liability in the general population and in 
relatives of probands with vitiligo. 

of liability has been constructed (Fig. I). The curve 
of the relative� is shifted to the rigbt. showing that 

they have a higher mean liability. Secondly, the 

threshold trait among first-degree relatives (8.7 %) 
approximates the square root of the frequency in 
the general population (10%). Thirdly. there is 
fairly close agreement between the observed rela­

tive frequency and that expected for multifactorial 

inheritance (Table III). However, 1he heritability 

was estimated to be 72.4 %. 

DlSCUSSION 

A gcnetic factor is undoubtedly involved in the 

development of vitiligo. 24 % of our probands have 

a positive family history. The incidence of affected 

among their 4 265 relatives is 3.6+0.2 %, with a 

fall-off in frequency from the first-degree to second­

degree to third-degree relatives. Lerner (1959) 

found that 38% of 198 patients with vitiligo had 

blood relatives, while Fitzpatrick (1964) quotes 
35 % . Mohr ( 195 I) and Siemens (1953) observed the 

case in monozygotic twins. 

Some workers reported the possibility of auto­

somal dominant inheritance (Mohr, 1951; El Mofty, 

1968). However, our data are not consistent with 
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Table JI I. Frequency and relative frequencies of viti/igo in sibs 

Frequency 

Gen. Pop 
(q) 

0.01 

Sibs 
(S) 

0.082 

Observed 
(S/q) 

8.2 

Expected 

Dominant 
(l/2q) 

50 

any of thc modes of inheritance with single-gene 
defects. and fultil the criteria for multifactorial in­
heritance. 

The liability curve shows that the genetic deter­
minants can raise the frequency of disease among 
relativcs of patients above that found in the general 
population. By specifying that the threshold remain 
fixed, the high frequency among relatives can be 
explained by a shift in mean liability from its posi­
tion for the general population toward lhe thresh­
old. Thus our analysis will consider vitiligo as a 
quantitative threshold trait with a familial concen­
tration in terms of liability to and the threshold for 
vitiligo. 

For multifactorial inheritance, Edwards (1960) 
has shown that the frequency of a threshold trait 

among relatives approximates the square root of the 
frequency in the general population. Data collected 
for this study are consistent with Edwards' hypo­
thesis. Moreover the nearly equaJ relative observed 
and expected frequencies (Table IlI) fit with the 
mode( given by Penrose (1953). 

Having decided that vitiligo appears to be in­
herited on a multifactorial basis, we estimated thc 
heritability. The estimate of 72.4 % clearly indicates 
that genetic factors play a significant role in the 
etiology. 

However, the heritable components in such a 

condition are alleles at an unspecified number of 

different loci, each contributing a small effect, 
which interacts with environmental variation to 
bring about the trait. Work on the genetics of pig­
mentation in the laboratory mouse revealed the in­
lluence of about 70 genes at approximately 40 loci 
(Fitzpatrick & Quevedo, 1971). Origin, spread 
and d1ffercntiation of melanoblasts, morphology of 
melanocytes and melanosomes, biosynthesis of 
tyrosinase and melanogenesis, and, finally, trans­
fer to and arrangement of melanosomes in kerati­
nocytes are each under the direction and influence 
of different genes. 

Recessive Mul,ll(actorial 
(1/Vq > (l/2q) 
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