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Genetic inheritance pattern in prurigo Hebra

Siti Aisah Boediardja,t Wahyuning Ramelan,? Santoso Cornain®

1Departement of Dermato-Venereology, Faculty of Medicine, University of Indonesia; ?Department of Biology
Faculty of Medicine, University of Indonesia,*Department of Pathology, Faculty of Medicine, University of

Indonesia.

ABSTRACT A study was conducted to analyze the multifactorial genetic inheritance pattern in prurigo Hebra (PH). Fifty
probands (PH patients) consisting of 11 males and 39 females, with age ranged from 5-30 years were included in this study.
A three-generation family tree was obtained from each subject, from which a total of 79 families were eligible for analysis. For
each family the possible mode of inheritance, namely autosomal dominant (AD) or autosomal recessive (AR), was predicted.
The families were then grouped according to the mode of inheritance. Analysis was conducted using Chi-square test,
comparing the observed occurrence of PH and the expected value for each mode. To rule out mutation, the second method
was applied, which only families with more than one affected child were analyzed, was used. The genetic inheritance
pattern was not consistently compatible either with AR or AD. This finding, and other supporting facts, such as female
preponderace, the role of HLA and the lower morbidity rate compared to the expected rate in AR or AD mode, indicated that
the genetic inheritance of PH follows a multi-factorial pattern. [Paediatr Indones 2001:41:76-81]
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Purico HeBrA (PH) 1S A CHRONIC SKIN INFLAMMATORY
disease that mostly affects children. The diagnosis is
readily established based on the skin morphology,
especially the characteristic prurigo papules on the
extensor extremities and face, which at times may be
extended to the buttocks and abdomen, with sym-
metrical distribution.!” Acute lesions of PH appear
as dome-shaped papules on erythematous base with
tiny vesicle on their top, when ruptures is followed by
erosion and crust. The chronic stage shows hyper-
pigmented and hyperkeratotic skin with licheni-
fications. In 1997, PH ranked high among the ten
most common skin diseases at the Department of
Dermato-veneorology, Dr. Cipto Mangunkusumo
Hospital, Jakarta, Indonesia.
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The pathogenesis of PH has not been completely
understood. ' There has never been a study on the
role of genetic inheritance reported so far. Most in-
vestigators assume that the inheritance follows a multi-
factorial mode, based on the frequent occurrence
among members of an affected family and the pres-
ence of influencing factors such as bad hygiene, poor
nutrition, and hypersensitivity to insect bite.!” The
multifactorial trait is determined by multiple causes
of extrinsic (environment) and intrinsic (genetic) fac-
tors. The general formula has been given as f = g+e,
where f stands for phenotype, g for genetic and e for
environment.!" We analyzed the pedigree of PH pa-
tients treated at Dr. Cipto Mangunkusumo Hospital
to determine the mode of inheritance of the disease.

Methods

The subjects (probands) were PH patients at the
Department of Dermato-Venereology, Dr. Cipto Ma-
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TABLE 1. PREDICTED MODE OF INHERITANCE IN 79 FAMILIES OF PRORIGO HEBRA PROBANDS

Predicted inheritance & the Total no.  Total affected Total healthy ) .
Group . . ) Total children  Expected risk
genotypes of family ~ children children
A AR (H><H/ Rr><RY) 40 59 (29%) 144 (71%) 203 25%
B AR (H><PH)/Rr><rr) 4 1 (20%) 5 (50%) 5 50%
C AR or AD (H><PH: Rr><rr or dd><Dd) 15 19 (40%) 30 (60%) 49 50%
D AR or M (H><H/Rr><Rr) 20 20 (20%) 79 (80%) 99 25%
Total 79 99 (28%) 257 (72%) 356

Note: AR = automal recessive; AD = autosomal dominant;
M = mutation; H = healthy; PH = Prurigo Hebra

ngunkusumo Hospital, Jakarta. A family tree compris-
ing three generations of each proband was obtained.
Should there any family member suspected of having
PH, clinical examination was carried out to confirm
the diagnosis.

The inheritance mode of autosomal recessive
(AR), autosomal dominant (AD), or mutation (M)
was predicted, based on the morbidity status of the
parents of the affected persons. The phenotype of an
affected individual was coded PH and normal indi-
vidual was coded H. The genotype in AR mode of
inheritance was labeled RR, Ry, or rr, with R repre-
sented for healthy allele and r recessive (sick) allele.
Thus, the genotype of affected individual in AR was
rr. The genotype in AD inheritance pattern was la-
beled DD, Dd, or dd, with D represented for domi-
nant (sick) allele. The genotype of affected individu-
als in AD was either heterozygote (Dd) or homozy-
gote (DD).!>16

The affected families were pooled into groups of
possible patterns, i.e., AR, AD, both AR and AD, and
M. We used two methods to determine the mode of
inheritance. The first method included all families
for statistical analysis, while the second, to rule out
mutation, only families with more than one 1 affected
child were analyzed. The figure was subtracted by one.
Statistical analysis comparing the observed risk (O)
and the expected risk (E) for each mode was carried
out using SPSS 7.5 program f/w and confidence inter-
val analysis (CIA). Significance difference was de-
fined at p<0.05.

Results

A total of 50 prurigo Hebra patients (probands) were
included, consisted of 11 males and 39 females, with
the age ranged from 5 to 30 years with mean 17 (SD
7) years, body weight 39 (SD 14) kg, and height 141
(SD 19)cm.

All probands and affected children had history
and clinical manifestations of mosquito bite hyper-
sensitivity, such as papular-urticaria reaction. The
mean duration of illness was 9 (SD 6) years, most of
them (40%) had suffered for 6-10 years. Forty probands
(80%) had good nutritional status using NCHS stan-
dard. Females were predominant with female-to-male
ratio among unaffected children was 66:33, while
among probands it was 39:11.

There were 79 nuclear families total from 50
probands, with 99 family member affected out of 514
total number families and children. The morbidity rate
was 18.6%.

Seventy-nine families were distributed in 4
groups, based on the predicted genetic inheritance
patterns and the parents' possible genotype (Table 1).
The expected risk of each group was the calculated
natural risk of having affected children under that
particular mode of inheritance.

A. The first method analysis

Data for the first method analysis included all families
of affected children, and are summarized in Table 1
for analysis.
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1. Group A. The forty families had a total of 203
children, consisted of 59 affected and 144 healthy
children. Naturally in AR pattern with healthy
heterozygous parents (Rr > < Rr), the expected
morbidity risk was 25% so that the expected number
of affected children should be 25% x 203 children =
50.75 (Table 2). The mode of inheritance in this group
was consistent with AR pattern.

TABLE 2. GROUP A: AR PATTERN, HEALTHY PARENTS
(Rr><Rr)

Children 0 E X p RSR 95%Cl

Affected 59 50.75 134 >005 123 0.892;1.68

Healthy 144 153.25

Total 203 203.00

Note: O = observed; E = expected; RSR = ratio between 2
standardized ratios.

2. Group B. There was only 1 affected child and 4
healthy children observed in 4 families. In this group,
one of the parents was affected. If the genotypes of
the parents were Rr (heterozygous) and rr (homozy-
gous), the expected risk of inheritance should be 50%
(Table 3). Since the data were small, Fisher exact
test for continuity was applied.

TABLE 3. GROUP B: AR PATTERN, ONE AFFECTED PARENT
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The results did not show any significant differ-
ence between the observed and the expected (AR
pattern).

3. Group C. In this group of 15 families, the two
possible mode of inheritance AR or AD could not yet
be predicted. Both patterns had 50% risk of affected
children. The statistical analysis revealed no
significant difference between observed and expected
value, p>0.05, thus the inheritance mode followed
either AR or AD pattern. (Table 4).

TABLE 4. GROUP C: AR OR AD PATTERN, ONE AFFECTED
PARENT (RR><RR/DD><DD)

Children O E X2 p RSR 95%Cl

Affected 19 2450 042 >0.05 0.63 0.34;1.16

Healthy 30 24.50

Total 49 49.00

Note: See note of Table 2.

4. Group D. In this group AR or M mode of
inheritance was predicted. Mutation was suspected
if there was only one affected child in the whole
family and no other members affected in three
generations. In AR pattern, if the genotypes of healthy
parents were RR or Rr the risk of morbidity would be

0%; but if both parents were heterozygous (Rr), then
the expected risk would be 25% (Table 5).

TABLE 5. GROUP D: AR PATTERN, BOTH PARENTS HEALTHY
RR><RR

Children 0 E X2 p RSR 95%Cl

Affected 1 25 090 >0.05 0.25 0.005;2.53 Children 0 E X2 p RSR 95%Cl

Healthy 4 25 Affected 20 2475 096 >0.05 0.66 0.38;1.10
Healthy 79 2475

Total 5 5.0

Note: See note of Table 2.

Total 99 99.00

Note: See not of Table 2.
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It shows that there was no significant difference
between the observed and expected values (p>0.05),
and the genetic inheritance was consistent with AR
pattern.

B. The second method analysis

The aim of the second method analysis was to rule
out the occurrence of mutation in the affected families.
Thus, the number of affected children in each family
was reduced by one prior to statistical analysis. Families
with only one affected child were automatically
excluded.

1. Group A. After reduction one child from every
each family, there were 17 families left for analysis,

with 19 affected children and 144 healthy children
(Table 6).

TABLE 6. GROUP A: AR PATTERN, HEALTHY PARENTS
(RR><RR)

Children 0 E X p RSR 95%Cl

Affected 19 40.75 2221 <0.01 0.397 0.121;0.642

Healthy 144 122.25

Total 163 163.00

Note: see not for Table 2.

A highly significant difference was found be-
tween the observed and the expected values (p
<0.001). It is concluded that the genetic inheritance
pattern in group A is incompatible with AR pattern.

2. Group B. After reduction, there was no affected
child left for analysis.

3. Group C. After reduction there were 4 affected
and 29 healthy children in 4 families (Table
7).Statistical analysis showed that there was a
significant difference between the observed and the
expected values (p<0.05), so that the genetic
inheritance of 4 families of PH was incompatible with
AR or AD patterns.

TABLE 7. C GROUP A: 4 FAMILIES PREDICTED AS AR
(RR><RR), OR AD (DD><DD)

Children 0 E X? p RSR 95%Cl

Atffected 4 165 940 <0.05 0.138 0.035;0.339

Healthy 29 165

Total 33 33.0

Note: see not for Table 2.

4. Group D. After reduction there was no affected
child left. The analysis was impossible to conduct.

Discussion

The findings of the first and second method of analysis
for all groups are summarized in Table 8.

The morbidity rate of prurigo Hebra in this study
(18,6%) was less than the expected morbidity risk in
AR (25%), if one of the parents was heterozygous,
and in AD (50%) if both parents were heterozygous.

Using the first method, statistical analysis on
group A did not show significant difference between
the observed and expected value, p>0.05. Thus the
genetic inheritance in 40 families in this group was
compatible with AR pattern. Four families in group B
were analyzed and there was no significant difference
between the observed and expected value (p>0.05,
Fisher exact test). The genetic inheritance was com-
patible with AR. Statistical analysis of 15 families in
group C showed compatibility with AR and also with
AD pattern, so that the genetic inheritance pattern
in these families could not be determined. The mode
of inheritance in group D was consistent with AR pat-
tern.

The first method analysis revealed that all 64
families in group A,B, and D were compatible with
AR, while 15 families in C group could not be con-
cluded, and the possibility of mutation was not yet
excluded. By using the second method analysis the
possibility of mutation was ruled out. After reduction,
seventeen families (group A) were incompatible with
AR pattern. Four families (group C) were incompat-
ible with either AR or AD pattern. So, it was con-
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TABLE 8. RECAPITULATION OF GENETIC INHERITANCE
ANALYSIS USING 2 METHODS

Vol. 41 No. 3-4, March-April 2001

Group tami I(i)(is 1st method (00£$ﬁmnty) f:n?i' Iic:efs 2 method (c:;g?at;ﬁmmy)
A 40 p>0.05 AR (C) 17 p<0.01 AR (I)
B a p>0.05 AR (C) - _ _
c 15 p>0.05 AD /AR (C) a p<0.05 AR or AD (1)
D 20 p>0.05 AR (C) - - -
Total 163 163.00

Note : C= Compatible, I= Incompatible; Significance level* at p<0.05
highly significance level** at p<0.01

cluded that the genetic inheritance pattern cannot
be confirmed.

All probands and other affected family members
had history and clinical manifestations of hypersensi-
tivity to insect bite. Hypersensitivity to insect bite such
as ant, bed bug, mite, and mosquito in prurigo pa-
tients had been proved by prick test, as reported by
Occampo in 1975.P

Human leukocyte antigen (HLA) has been
known to be associated with many skin diseases. 16-
20 Concurrent with this study, the human leukocyte
antigen (HLA) profile of 41 probands and 41 healthy
normal persons was investigated in an unmatched
case-control study. The study found that HLA-A10
was a significant immunogenetic risk factor in pru-
rigo Hebra (RR=8 with 95%C.1.=1.67;8.87). Other
types such as HLA-A 6602(10), HLA-B27, and HLA-
B63(15) were associated with the severity, while HLA-
B35 was found as a significant protective factor
(RR=0.17 with 95% C.I.=0.04;0.65).*! This indicated
that there were multiple genes (polygenes) involved.
The contribution of HLA genes supported the char-
acteristics of multi-factorial inheritance pattern.’ In
this study female was predominant, RR = 2 (95% CI:
0.127;0.922), meaning that female had the risk twice
higher than male to suffer from prurigo Hebra.?! Natu-
rally in AD and AR pattern, both sexes have the same
possibility to be affected. This study showed sex li-
ability; among probands female/male ratio was 39:11,
while among affected members 99:33. It is known that

sex liability is one of the characteristics of multi-fac-
torial pattern of inheritance.!

We concluded that the mode of genetic inherit-
ance in Prurigo Hebra follows the multifactorial pat-
tern, based on the following findings: the pattern was
not consistently compatible with either AR or AD
patterns, morbidity risk was less than the risk in AR
or AD patterns, sex liability, multiple genes (poly-
genes) of HLA were found as a risk factor and associ-
ated with the severity of the disease, hypersensitivity
to mosquito bite was found in all patients.

References

1. von Hebra E Erythema multiforme, lichen simplex, pru-
rigo Hebra, pityriasis rosea, thinosklerosis. In Shelley WB,
Crissey ] T, Stokes JH,editors. Classics in clinical dermatol-
ogy with biographical sketches. Oxford: Blackwell Scien-
tific Publication; 1953. p. 110-2.

2. McKenna RW, McKenna MW. Diseases of the skin. 6th
edition. London: Billaire Tindall and Cox; 1952. p. 331-52.

3. Ormsby DS, Montgomery H. Disease of the skin. 6th
edition. Philadelphia: Lea & Febriger, 1954. p. 197-203.

4. Rook A, Wilkinson DS, Ebling FJG. Eczema, lichen
simplex and prurigo. In: Rook A, editor. Rook's Textbook of
dermatology. London: Blackwell Scientific Publication;
1972.p.84-9,291-8.

5. Arnold HL, Odomm RB, James WD. Andrews' dis-
eases of the skin: clinical dermatology, 8th edition. Phila-
delphia: WB Saunders Company; 1990. p. 157-8.

6. Kocsard E. The problem of prurigo. Austr ] Dermatol
1962;6:156-66.



S A Boediardja et al. Genetic inheritance pattern in prurigo Hebra 81

7. Rook A. Skin diseases caused by arthropodesand other
venomous or noxious animals. In: Rook A, editor. Textbook
of dermatology, 4th edition. Oxford : Blackwell Scientific
Publicatons; 1986: p. 1031-8.

8. Pearson K. Extensions and application of genetics. In:
Weaver RE Hedrick PW, Editors. Genetics. Dubuque: Wm
C, Brown Publisher; 1989. p. 32-62.

9. Strickberger MW. Genetics. 2nd edition. New York:
Macmillan Publishing Co. Inc; 1976. p. 125-39, 735-55.

10. Gehlehrter TD, Collins FS. Principle of medical genet-
ics. Baltimore 1990. Williams and Wilkins. p. 1-68.

11. Thomson MW, Mc Innes RR, Williard HE. Genetics in
medicine. 5th edition. Philadelphia: WB Saunders Com-
pany 1991. p. 349-63.

12. Der Kaloustian VM, Kurban AK. Genetic diseases of
skin. Berlin: Springer Verlag; 1979. p. 1-16.

13. Butterworth T, Ladda RL. Clinical genodermatology. New
York: Praeger Publisher; 1981. p. 1-35.

14. Standsfield WD. Genetics: Theory and problems. 3rd ed.
New York: Churchill Livingstone; 1997. p.1-61, 249-68.

16. Moeslichan SMz. Penelitian sistem HLA dalam upaya
memperoleh sumber antibodinya. Disertasi. Jakarta: Uni-
versitas Indonesia 199. p. 9-59, 61-95,135.

17. Hall JR, Arnett FC. The HLA system and cutaneous
diseases. In: Jordon RE, editor. Immunologic diseases of the
skin. Connecticut: Appleton & Lange; 1991. p. 101-12.

18. Festenstein H, De'mant P. Hla and H2: Basic immunoge-
netics, biology and classic relevance. London: Edward
Arnold Ltd; 1978. p. 16-84; 161-74.

19. Batchelor JR, McMechael A]J. Process in understanding
HLA and disease association. In: Crumpton, Editor. HLA
in medicine. Brit Med Bull vol 43, London. Churchill
Livingstone for the British Council; 1987.p.157-893.

20. Cornain S. The significance HLA antigens in Dermatol-
ogy. Med ] Indones, 1995; 4:44-7.

21. Boediardja SA, Boedimulya U, Djuanda A, Muslichan
SMz, Cornain S. The role of HLA in Prurigo Hebra. Med
J Indones, 2001;9:1-11.

15. Occampo FA, Collade CM. Acute infantile prurigo:
clionico-pathological correlation in 100 cases. Austr ] Derm

1975; 16:169-73.

Appendix 1. Example of pedigrees of some probands
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Proband No. IX: nuclear family-13 with one parent affected,
predicted as autosomal dominant (AD) or autosomal recessive
(AR) inheritance; nuclear family-14, both parents affected predicted
as AR; nuclear family-15 both parents were healthy predicted as
RA.

Il. Proband No. XII: nuclear family-19, one parent affected, predicted
as AD or AR; nuclear family-20 one parent affected, predicted as
IAD or AR; nuclear family-21one parent affected predicted as AD or|
AR.

Ill. Proband No XXXI: nuclear family-50 both parents were healthy,
no one affected in 1st and 2nd generation, predicted as AR or|
Mutation.
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