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SUMMARY Among 73 offspring of parents with coeliac disease, 4 were affected, including 1 in whom
the diagnosis was made as a result of the study. The coeliac parents of all 4 were HLA-B8 positive, but
1 affected child had failed to inherit his affected parent's B8 antigen. The findings are consistent with
the hypothesis that an allele affecting liability to coeliac disease is in linkage disequilibrium with HLA-
B8.

Coeliac disease is known to be familial (Carter et al.,
1959; MacDonald et al., 1965; David and
Ajdukiewicz, 1975), and to be associated in the
population with the antigen HLA-B8 (Falchuk et al.,
1972). HLA-B8 probably acts as a marker for a

closely linked gene affecting liability and in linkage dis-
equilibrium with it (Harms et al., 1974), though it has
been claimed that the HLA-B8 allele itself affects
liability (Nelson et al., 1975).
The present study was planned to add to the

information on the risk to the children of patients, and
to see to what extent this risk is affected by the HLA-B
gene inherited from the coeliac parent.

Patients and methods

Forty index patients aged 25 to 65 years were selected
because they had at least one child over the age of 1

year. In 27 patients (childhood onset), 24 females and
3 males, the onset of symptoms was before the age of
12 years. Twenty of these patients had a well-
documented response to a gluten-free diet during
childhood. Eighteen of them had had a jejunal biopsy,
and 1 a duodenoscopy which confirmed the diagnosis.
For the 8 patients with no jejunal biopsy confirmation,
records from The Hospital for Sick Children, Great
Ormond Street, were available, showing a typical
presentation and response to treatment during
childhood. One patient had relapsed in adolescence
and had been put back on a gluten-free diet without a
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jejunal biopsy, and three others were shown to have
low levels of iron or folic acid while on a normal diet.
It is, therefore, unlikely that there was a significant
number who did not have coeliac disease among these
index patients.

In 13 patients (adult onset), 9 female and 4 male,
the onset of the disease was between 21 and 57 years,
with no history of childhood symptoms. All the adult
onset patients had had a jejunal biopsy which
confirmed the diagnosis.
The index patients were visited at home and

questioned about possible symptoms of coeliac disease
in their children. The children were weighed and their
heights measured, Blood was taken from parents and
children for HLA typing, haemoglobin, serum iron,
and serum and red cell folate estimations. HLA
typing was omitted in some of the relatively uninfor-
mative one child families.
Serum iron and serum and red cell folate

estimations were done by routine techniques in use in
the haematology laboratories at The Hospital for Sick
Children. Twenty-three HLA antigens were tested for
using 108 antisera on Ficol-Triosil separated
lymphocytes by a standard microcytotoxicity assay.

Results

The 27 childhood onset index patients had 51 children,
aged 1 to 24 years, of whom 2 had typical childhood
coeliac disease responding to a gluten-free diet and
confirmed by an abnormal jejunal biopsy. In addition,
12 children were classed as 'suspected'. Three of these
had already had a jejunal biopsy because of symptoms
suggesting coeliac disease, and all had been normal
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while on a normal diet. The other 9 were selected
because of low height or weight for their age (3), a
history of gastrointestinal symptoms (6), or low serum
iron or folic acid levels (6). Serum iron levels below 80
,ug/100 ml, serum folate levels below 5 ng/ml, and red
cell folate levels below 150 ng/ml were considered low,
but the children were assessed individually and usually
more than a single low value was required to place
them in the suspected group. Jejunal biopsies were
performed in 5 of these suspected children and all were
normal. Jejunal biopsies were not done on the other 4
children, in 3 because the parents did not consent
and in 1 because of technical difficulties.
The 13 adult onset index patients had 22 children

aged 3 to 40 years, of whom 1 had childhood coeliac
disease with a typical clinical course and response to a
gluten-free diet, with 3 relapses on reversion to a
normal diet. She had never had a jejunal biopsy,
however. Two of the 22 children were classed as
suspected; both had a history suggesting childhood
coeliac disease, 1 had already had a normal jejunal
biopsy while on a normal diet; in the other, jejunal
biopsy was performed and showed subtotal villous
atrophy. This child was then counted as affected,
making 4 affected in all.
HLA typing was done in 25 of the childhood onset

index patients. Twenty-one possessed the B8 antigen,
one was known from family studies to be homozygous
B8/B8, and 4 could have been B8/B8 or B8/By (y =
blank allele). The distribution of the other HLA-B
antigens was unremarkable except for an insignificant
increase in B 12 (8/25 patients, 6 being B8/B 12).

All 7 of the adult onset index patients typed
possessed the B8 antigen; one was B8/B8 or B8/By,
and 3 were B8/B 12. Among the whole series of 40
index patients, 32 were typed and 28 possessed the
B8 antigen.
To test the hypothesis that the B8 antigen carried by

an affected parent acts as a marker for increased
liability, the numbers of unaffected, suspected, and
affected children are listed in Table 1 according to
whether they inherited or failed to inherit the B8
antigen from a parent heterozygous for B8. The
children of parents who were B8/B8 or B8/By
(possibly homozygous) are listed separately, since
such children are obligatory carriers of a B8 allele if
the parent is homozygous. Untyped children and those
whose parents were HLA-B8 negative are listed
together.

The 4 affected children were from different families.
Among the 11 children of affected parents
homozygous or possibly homozygous for B8, 2 were
affected. Among the children of affected parents
heterozygous for B8, 18 inherited and 26 failed to
inherit the B8 antigen. There was 1 affected child in
each group. Thus, in this small series, no difference in
liability associated with the possession of HLA-B8
could be shown in the children. The proportion of
suspected children also showed no significant dif-
ference between those who had and those who had not
inherited B8 from an affected parent.

Discussion

The recurrence risk of overt coeliac disease found in
these children of patients, 3 in 73, is of the same order
as that reported in sibs of patients (Carter et al.,
1959), but lower than that found in a series of 140
children from 79 index patients, 10 of whom were
affected (T. J. David and A. B. Ajdukiewicz, 1975, per-
sonal communication). Both of the studies referred to
counted only overt coeliac disease already diagnosed
at the time of the study. Other investigators have
found that a proportion of first degree relatives,
though asymptomatic, have the histological features of
coeliac disease on jejunal biopsy (Mylotte et al., 1974;

Table 1 Summary offindings in 73 children

Affected parent Affectedparent Affectedparent Total
heterozygous B8 definitely or possibly B8 negative or

homozygous B8 child not tvped
Child Child
B8 pos B8 neg

Childhood onset index patients
Unaffected 6 16 4 11 37
Suspected 4 (3) 5 (5) 3 (-) - 12
Affected I - I - 2
Total 1 1 21 8 1 1 51
Adult onset index patients
Unaffected 6 4 2 7 19
Suspected 1(1) - - - I
Affected - I I - 2
Total 7 5 3 7 22
Whole series
Unaffected 12 20 6 18 56
Suspected 5 (4) 5 (5) 3 (-) - 13
Affected I 1 2 - 4
Total 18 26 11 18 73

The numbers of suspected children in whom jejunal biopsy was done and found to be normal are shown in parentheses.

21

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jm

g.bm
j.com

/
J M

ed G
enet: first published as 10.1136/jm

g.15.1.20 on 1 F
ebruary 1978. D

ow
nloaded from

 

http://jmg.bmj.com/


Dennis and Stokes

Stokes et al., 1976). Such relatives are usually
regarded as having latent or subclinical coeliac
disease. Thus the proportion of sibs, parents, and
children of patients showing jejunal villous atrophy
appears to be about 10%. For example, Stokes et al.
(1976) found, among the 62 children of 24 index
patients, 8 affected-approximately double the recur-
rence risk that we found. The difference is probably
related to the fact that the jejunal biopsy rate in their
study was 57/62, compared with 12/73 in ours.
Many of the 'new' coeliacs had, in retrospect, low
levels of haemoglobin, serum folate, albumin, or iron,
but reliance on such measurements in screening
relatives for biopsy appears in the light of the present
study to be misplaced.

It seems likely that there are patients who later
prove to have coeliac disease, in whom the jejunal
biopsy appearance while on a free diet has been
normal or only mildly abnormal (Dellipiani, 1975;
McConnell and Whitwell, 1975). Some of the normal
biopsies obtained in our suspected children may fall
into this category, and some of them may later develop
the condition.

The low biopsy rate in our study, and the probable
inadequacy of the jejunal biopsy in diagnosing
normality, therefore, combine to make our estimate of
the recurrence risk a minimum one.
We identified 1 family in which HLA-B8 segregated

separately from coeliac disease. A comparison of our
HLA results in offspring with those of the Birmingham
authors is shown in Table 2, ignoring for this purpose
our distinction between heterozygous and
homozygous B8 positive parents. Overall, 3 out of 12
affected offspring born to HLA-B8 positive parents
were B8 negative. This reinforces the hypothesis that
the HLA-B8 allele makes no direct contribution to
liability but acts as a marker for a neighbouring
coeliac disease susceptibility gene in linkage disequilib-
rium with it.

Although our data suggest that the risk to children
of homozygous B8 positive affected parents may be
higher than to children of B8 heterozygotes, the
numbers are small, and this could easily have been a
chance finding. If confirmed, it would be difficult to
explain on the basis of a B8-linked susceptibility gene.

Other observations which argue against a direct
effect of the B8 allele on susceptibility are (1) where
both parents are B8 positive the risk of coeliac disease
Table 2 Comparison ofHLA findings in offspring of
HLA-B8 positive parents in Birmingham andpresent series

B8 positive Children B8 pos B8 neg
Index patients

Birmingham 24 48 24 (6) 24 (2)
(Stokes etal., 1976)

Present study 28 55 28 (3) 27 (1)

Figures in parentheses are number affected.

in the children is not detectably different from that in
families where only one parent is B8 positive (the
families having been ascertained by having at least one
affected member) (Stokes et al., 1976), and (2) the
association between the HLA-DW3 allele and coeliac
disease is stronger than that shown for HLA-B8
(Keuning et al., 1976).
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