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Idiopathic cholestasis of pregnancy in a large
kindred
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SUMMARY A past history of idiopathic cholestasis of pregnancy (ICP) was detected in 10 out of
the 32 multiparous women in the last two generations of a large kindred. The affected women are
distributed in five family units, sharing Chilean-born great-grandparents. The connection between
the ICP-affected women and the common trunk is given both by male and female parents. Five
cases are concentrated in one family unit, where the mother and all her daughters have been affected
by the disease. The role of genetic factors in the pathogenesis of ICP is supported by this study.
It is proposed that the disease may be transmitted as a predisposing trait by individuals of either
sex and that non-genetic factors may influence its expressivity. A reliable test to identify all the
genetic carriers seems indispensable to define the pattern of inheritance in this disease.

A well-defined form of intrahepatic cholestasis has
been widely recognized as a rare complication of
pregnancy (Ahlfetd, 1883, cited by Ikonen, 1964;
Svanborg, 1954; Thorling, 1955; Arfwedson, 1956;
Haemmerli, 1966). Although it is of unknown
aetiology, some epidemiological characteristics
have suggested that genetic factors play a role in its
pathogenesis:

1. The incidence of the disease is strikingly higher
in Chile and some Scandinavian countries than in
most other European and American countries
(Svanborg and Ohlsson, 1959; Ikonen, 1964;
Osorio, 1964; Reyes et al., 1968; Adlercreutz and
Tenhunen, 1970; Forkman et al., cited by Rannevik
et al., 1972; Furhoff, 1974);

2. In 1968, Reyes and his colleagues suggested
that a higher incidence of the disease could be found
in women of Araucanian Indian descent, as com-
pared with Chilean women without overt Indian
admixture. This observation has been confirmed in a
more recent study (Reyes et al., to be published);

3. In a large group of Swedish women with a past
history of jaundice due to oral contraceptives and
in their mothers and sisters, Dalen and Westerholm
(1974) found a higher incidence of cholestasis of
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pregnancy than in a carefully matched control
group;

4. A small number of families with a few affected
members has been reported (Svanborg and Ohlsson,
1959; Perreau and Rouchy, 1961; Cahill, 1962;
Fast and Roulston, 1964; Ikonen, 1964; Holzbach
and Sanders, 1965; Haemmerli, 1966; Furhoff and
Hellstrom, 1973; Furhoff, 1974).
However, these observations are insufficient to

postulate a simple form of hereditary transmission
for this disease. It seems important to gather more
examples of case distribution and aggregation in
families with overtly affected members, at least to
reinforce the hypothesis that genetic factors are
influential in the pathogenesis of idiopathic choles-
tasis of pregnancy.

In this paper we report a marked familial aggre-
gation of cholestasis of pregnancy in a kindred with
123 individuals of both sexes, distributed in three
collateral branches and in four generations. Because
an epidemiological connection between cholestasis
of pregnancy and calculous biliary tract disease has
been proposed (Furhoff, 1974; Furhoff and Hell-
strom, 1974; Engstr6m et al., cited by Dal6n and
Westerholm, 1974), a past history of cholelithiasis
was simultaneously sought in this study.

Methods

A 25 year old woman, seen in consultation at the'
Department of Obstetrics during a typical episode
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of recurrent cholestatic jaundice of pregnancy,
became the index case. As the patient reported that
her mother and three sisters had suffered similar
symptoms while pregnant, a pedigree was traced and
its members were personally interviewed and
examined by the authors.

In parous women, the existence or absence of a
past history of idiopathic intrahepatic cholestasis
of pregnancy (ICP) was recorded. In all individuals
of both sexes, present age, a past history of chole-
cystectomy or abnormal cholecystograms, and the
age at which they were performed were also regis-
tered.
The retrospective diagnosis of ICP was based on

the following criteria:
1. A past history of generalized pruritus, with or

without jaundice, appearing during pregnancy,
persisting until delivery, and disappearing a few
hours or days post-partum.

2. Absence of biliary colicky pain during the
itching period in pregnancy.

3. Absence of jaundice or generalized pruritus in
non-pregnant periods.

4. Absence of a chronic liver disease.
Cases with a past history of well-defined itching

without jaundice, were classified as pruritus gravi-
darum. Recurrence of pruritus in several pregnancies
with or without jaundice, was considered a rein-
forcement of the diagnosis but not an essential
requisite in multiparous women.
A retrospective diagnosis of cholestatic jaundice

of pregnancy was made when a woman could
remember a slight but evident jaundice during a
pregnancy, accompanied by dark urine and pruritus,
with the aforementioned characteristics. In most
cases, mildly increased total and direct reacting
serum bilirubin during pregnancies could be
confirmed in the patient's medical records.

According to current diagnostic criteria (Sj6vall
and Sjovall, 1966; Haemmerli and Wyss, 1967;
Kater et al., 1967; Kater and Mistilis, 1967; Yl6stalo,
1970; Furhoff and Hellstr6m, 1973; Tikkanen and
Adlercreutz, 1973; Adlercreutz et al., 1974;
Furhoff and Hellstrom, 1974; Johnson et al., 1975;
Samsioe et al., 1975), both cholestatic jaundice of
pregnancy and pruritus gravidarum were included
in this study under the name of 'idiopathic choles-
tasis of pregnancy' (ICP). In all cases, generalized
pruritus was the initial and most prominent symptom
appearing no later than four weeks before delivery.
The diagnosis of cholelithiasis was made only in

cases with gallstones proven before the survey either
by cholecystectomy or an oral cholecystogram.
No prospective cholecystograms were performed
during this study.

Results

Starting from the proband, a pedigree could be
traced up to four great-grandparents along the
maternal line. One of the great-grandfathers was
born in Italy. The other three great-grandparents
were born in Chile and belonged to families founded
several generations ago. We assume that they have
some Araucanian Indian admixture in their ap-
parently pure Spanish descent.
Three family branches originated from these four

ancestors. The survey included direct interview of
64% of the living members in both sexes. Addi-
tional information about several unavailable living
or dead members, concerning their place in the
pedigree and a past history of cholecystectomy,
could be obtained from close relatives. For women
at childbearing age, direct interview was obtained
in over 90%. The proportion of unavailable cases
and of cases with indirectly obtained data was
roughly similar in the three branches of the pedigree.
Among 32 parous women in the last two genera-

tions, a past history of ICP was detected in 10
(31 2%). The Figure illustrates the two branches of
the pedigree where ICP-affected women were
found. Both branches share only Chilean-born
great-grandparents and are connected in the second
generation through a female (see Figure, case
FII-2). Most affected women were concentrated in
the pedigree branch to which the proband belongs.
The mother of the proposita (Fll-10) had pruritus
gravidarum in each of her 13 pregnancies and all her
daughters (FIV-18, 19, 20, 21) had ICP, manifested
in seven of their nine pregnancies. This is the only
family unit where the disease was found in two
generations.

Cases FE-25 and FIV-1 are affected women,
connected to the pedigree through their fathers.
Neither their mothers nor their mothers' blood
relatives have had ICP.
To the left of the branch where the proband

belongs, extends a third branch (not shown in the
Figure). Both branches share the Italian-born great-
grandfather and are connected in the second
generation through a male (FII-1). In this third
branch, ICP was not detected in any of the 29
pregnancies in the eight parous women of the last
two generations, nor in 16 pregnancies in the wives
of three male members.

Five women with a past history of ICP have
undergone cholecystectomy, but gallstones had also
been proven in 11 women apparently without ICP,
and in two male members, distributed in the three
branches of the pedigree.
Two cases of alcoholic liver cirrhosis were found

in the whole kindred, both being males. No signs of
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Figure Pedigree, gestational, and clinical data of a kindred with several members affected by idiopathic cholestasis

of pregnancy (ICP). Only the two branches sharing Chilean-born great-grandparents and ICP-affected individuals

are shown.
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constitutional hyperbilirubinaemias or other types
of familial recurrent cholestasis were discovered.
Liver function tests, including bromsulphalein
clearances, were normal in three women with a past
history of ICP, examined several months or years
after their last pregnancy.

Discussion

The marked familial aggregation of ICP observed
in this study and the finding of two generations
heavily affected in one family is compatible with the
participation of genetic factors, following a Men-
delian type of inheritance. The incidence of ICP
detected among 32 related parous women in the
last two generations is significantly higher than the
figure obtained in a recent population survey (Reyes
et al., to be published) in which a large sample of
Chilean women at childbearing age was examined
(31F2% versus 15-7%, respectively, P < 0-01).
Food intake, eating habits, and nutritional status

in members of the branches that share the Italian-
born great-grandfather appeared similar to most
middle-class people in Santiago, while ICP-affected
cases were found in only one of these branches. In
contrast, a different standard of living was apparent
in members of the branch sharing only Chilean
ancestors, where other ICP-affected women were
found. This observation reduces the potential
influence of environmental factors and suggests that
a genetic predisposition to ICP was inherited by the
ICP-affected women from the Chilean ancestors
depicted in the Figure. In the branch where the
proband belongs, transmission to the third genera-
tion must have occurred through FII-2 and not
through her husband.

In this paper and in a previous study (Reyes et al.,
1974) we have observed families with several
affected women whose mothers never expressed the
disease in their own pregnancies. We may presume
that these mothers acted only as carriers, trans-
mitting the trait to their descendants.

In two family units in this pedigree, the connection
between the affected women and the common trunk
was given by males, suggesting that the genetic pre-
disposition may be transmitted by individuals of
either sex.
As shown in the Figure, the distribution of cases

that have undergone cholecystectomy does not
strictly coincide with the familial case aggregation
of ICP. Obviously, asymptomatic gallstones might
have been discovered through prospective chole-
cystograms of all the adult members in the whole
kindred, but this was not feasible. The apparently
high rate of cases that had undergone cholecystec-
tomy (20% of 120 individuals over 20 years of age)

may only be reflecting the high incidence of chole-
lithiasis in the Chilean population, previously
demonstrated by others (Marinovic et al., 1972;
Medina et al., 1972). The relationship between ICP
and cholelithiasis is certainly a subject that deserves
further study, mainly when both diseases show a
simultaneously high incidence in some populations,
as in Chile, but apparently not in others, as the Pima
and Chippewa Indians in the U.S.A.
Most previous reports of ICP-affected families

refer to only two or three women as having the
disease and very few of them describe the size of the
family. Pedigree studies tracing a presumptive
genetic transmission of the disease have not been
published.
Although the present study provides further

evidences for a genetic predisposition to ICP, a
classic segregation analysis for the inheritance of this
disease is hindered by characteristics of its expres-
sivity:

1. It is limited by sex and gestation. The existence
ofmalecarriers cannot yet be demonstrated or denied.
Besides, it is impossible to score nulliparous women
as affected or unaffected.

2. It is variable, both in duration and intensity of
the cholestatic episodes. This makes difficult the
retrospective diagnosis in elder women whose last
pregnancy occurred several years before a survey
is performed.

3. It is not constant for every pregnancy in an
affected woman. A woman with low parity may be
wrongly considered as 'non-affected', while the
disease may become apparent in future pregnancies.
Most authors consider that ICP represents an

abnormal reaction of the maternal liver to endo-
genous oestrogens or some metabolites. A genetic
predisposition seems well documented by the
present and other studies. However, the clinical
variability of this disease opens the question of the
coexistence of non-genetic factors triggering and
modifying its expressivity. A method allowing the
discovery of every genetic carrier for the disease, in
both sexes, would be extremely helpful in solving
these problems.
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