
956 Pasquino, Balducci, Manca Bitti, Spadoni, and Boscherini

vaginal smear, at the beginning and at the end of the
clinical course, appears to be particularly helpful in
the diagnosis.
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Successful treatment of gallstones with bile acids in obese adolescents

M PODDA, M ZUIN, M L DIOGUARDI, AND S FESTORAZZI

Istituto di Clinica Medica III, Universita di Milano, Italy

SUMMARY Six obese adolescents (4 girls, 2 boys)
with radiolucent gallstones were treated with bile
acids (chenodeoxycholic or ursodeoxycholic acid).
Each had lithogenic bile and no predisposing factors
for pigment stone formation. Within 12 months, the
bile became unsaturated with cholesterol and the
gallstones had disappeared in 4 cases and were
decreased in size in two.

Cholesterol gallstones are rare in childhood even
in such populations as the Pima Indians who have a
high prevalence of the disease.' Nevertheless,
obesity predisposes to early appearance.2

In obese adults cholesterol gallstones exhibit a
poor response to treatment with bile acids, since
secretion of lithogenic bile persists even if high doses
ofchenodeoxycholic acid (CDCA) are administered.3

Six adolescents under age 14 years have been
referred to our outpatient clinic for treatment of

symptomatic radiolucent gallstones during the last
3 years. Each was obese and had bile supersaturated
with cholesterol.

Treatment with bile acids, CDCA, or urso-
deoxycholic acid (UDCA) was successful, and the
bile, initially lithogenic, became unsaturated with
cholesterol, and gallstones disappeared or decreased
in size between 6 and 12 months later.

Patients, methods, results

The clinical data for the patients are shown in
Table 1. In each case, gallstones were suspected on
the basis of at least one episode of biliary colic and
were diagnosed by cholecystography. Stone radio-
lucency was confirmed by plain x-ray films of the
abdomen. Liver function tests, plasma cholesterol
levels, and triglycerides were normal. Erythrocyte
defects leading to increased haemolysis could be
excluded by indices of erythrocytes, reticulocyte

Table 1 Clinical data and effect oftreatment
Case Age Sex Ideal weight Drug Stones Response (dissolution) Saturation index

(years) (%)
Number Size* (mm) 6 months 12 months Before After

1 12 F 144 CDCA Single 10 Partial Complete 1-55 0.93
2 12 M 139 CDCA Multiple 8 Complete - 1*28 0*65
3 13 F 153 CDCA Multiple 5 Complete - 131 0*85
4 14 F 145 UDCA Single 12 Partial Partial 1.47 0-82
5 1 1 F 136 UDCA Multiple 5 Complete - 1.20 0.71
6 14 M 130 UDCA Single 9 Partial - 1.25 0.60

CDCA =chenodeoxycholic acid, UDCA =ursodeoxycholic acid.
*Size, diameter of largest stone.
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count, haemoglobin electrophoresis, and osmotic
fragility.
The cholesterol saturation index was calculated

according to Carey4 on bile-rich duodenal aspirates.
Gallbladder contraction was induced by intra-
muscular injection of caerulein (O 3 ,ug/kg Ceruletide,
Farmitalia, Milan, Italy). In each case the bile was
supersaturated with cholesterol (Table 1). Cases 1-3
were treated with CDCA, and Cases 4-6 with UCDA
after it had become commercially available; it was
chosen because it is generally better tolerated than
CDCA. Each bile acid was administered at a dose of
about 15 mg/kg a day, at meals. Although all
patients were advised to follow calorie-restricted
diets, none substantially lost weight. The saturation
index was again measured 6-8 weeks after starting
treatment: the bile had become unsaturated in all
cases (Table 1). The percentage of biliary bile acids
was determined by gas-liquid chromatography before
and during treatment (Table 2).
Both CDCA and UDCA became predominant in

bile, whereas lithocholic acid did not show any
major change during either treatment.

In order to assess the response in terms of stone
dissolution, cholecystograms were repeated at 6-
monthly intervals. Four patients showed complete
dissolution; this was achieved by 3 patients at 6
months, and by the fourth at 12 months (Table 1).
Disappearance of stones was confirmed by ultra-
sonography and treatment was stopped 3 months
later. The remaining two (Cases 4 and 6, Table 1)
showed partial dissolution. Each had a single
stone the diameter of which decreased from 12 to 7
mm and from 9 to 4 mm after 6 months. In Case 4, a
further reduction in size to 3 mm was noted at
12 months. These 2 patients are still undergoing
treatment.
UDCA was well tolerated, but diarrhoea and

abdominal discomfort were experienced by 2 of the 3
patients who were given CDCA. Such symptoms

Table 2 Biliary bile acid composition before and
after treatment

Case CA CDCA DCA LCA UDCA

1 Before 53.3 30 15-4 0-8 0.5
After 6.4 85.7 3.5 1.4 3

2 Before 27 39 30*1 3.2 0.7
After 3 90 2.8 3 .7 0.5

3 Before 35 27 35-6 1.4 1.0
After 4-5 89.5 2.6 2 1.4

4 Before 38-6 42.4 15-7 2.7 0-6
After 8.2 21.1 5*1 2.6 63

5 Before 31.8 35.1 27 - 8 4.1 1.2
After 10.2 19.2 10-6 4.2 55.8

6 Before 35 - 5 28-5 32.8 3 0-2
After 8*6 20.1 7.8 3 5 60

CA=cholic acid, CDCA=chenodeoxycholic acid, DCA=deoxycholic
acid, LCA=lithocholic acid, UDCA =ursodeoxycholic acid.

were worse during the first weeks of treatment.
Hypertransaminasaemia was noted in Case 2 after 6
weeks, but later the transaminase values were
normal.

Discussion

Treatment with bile acids is an alternative to surgery
for cholesterol stones alone, and these are radiolucent
on x-ray films. In adults about 15% of radiolucent
stones are pigment stones but in adolescents pigment
stones are more common than cholesterol stones.5
However secretion of lithogenic bile and the absence
in the adolescent of any of the factors predisposing to
pigment stone formation' are additional criteria for
medical treatment of gallstones in adolescents.
The positive response to bile acid administration

shows that the gallstones in our patients were of
cholesterol, thus confirming that in childhood, as
well as in adulthood, obesity is a major risk factor for
early development of cholesterol lithiasis, as was
suggested by Honor62 on the basis of studies on
adolescent girls. We have studied only a few such
cases, but our high success rate should be applicable
to this population as a whole.
The changes in the composition of biliary bile acids

were similar to those observed in adults during
treatment with equal doses ofCDCA or UCDA,8 and
bile became consistently unsaturated with cholesterol
regardless of which bile acid was administered. This
differs from the findings in obese adults treated with
CDCA.3 It is therefore likely that in obese adolescents
cholesterol synthesis or secretion is more sensitive to
inhibition by bile acid administration than in obese
adults treated with CDCA.
No information is available about the rate of

recurrence after stone dissolution in adolescents and
long-term safety of bile acid administration has not
been firmly established. There is evidence that links
colorectal cancer with exposure to dihydroxy-bile
acids,7 but this relationship has not been demon-
strated after administration to humans; however
cholecystectomy is associated with a higher
prevalence ofcolon cancer.8
We conclude that treatment with bile acids should

be considered for obese adolescents with radiolucent
gallstones and that UDCA is to be preferred to
CDCA because of its better tolerance.
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Prenatal exclusion of severe combined immunodeficiency
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SUMMARY By analysing leucocyte subpopulations
with monoclonal antisera, we have shown that the
diagnosis of severe combined immunodeficiency can
be made soon after birth. The technique of staining
has been adapted for small blood samples, and
normal ranges of leucocyte subpopulations have
been established for fetal blood taken from mid-
trimester pregnancies. Using this information, we
gave prenatal advice to an at risk family and
predicted that the pregnancy would be normal; this
was confirmed after birth. This technique should
allow prenatal diagnosis for severe combined
immunodeficiency, especially if the phenotype of a
previously affected child is known.

Severe combined immunodeficiency (SCID) is a
heterogeneous syndrome inherited either as an
X-linked or an autosomal recessive disorder. Affected
children lack both cell-mediated and humoral
immunity; they present with repeated viral, bacterial,
or fungal infections, have protracted diarrhoea, and
failure to thrive.' Unless treated by bone marrow
transplants the children generally die within the
first year of life.
Most patients have an absolute deficiency of

T-cell numbers with numbers of B-cells being absent,
very low, or very high. Within families a similar
pattern of T- and B-cell numbers is observed in
affected individuals (personal experience of six
families with more than one affected child). In 20%
of the autosomal recessive type, the disease is
caused by a deficiency of adenosine deaminase, and
in such families prenatal diagnosis demonstrates
lack of the enzyme in amniotic cells.2 Prenatal
diagnosis is not yet available for the remaining cases.
However, the development of monoclonal antibodies
which distinguish leucocyte populations, and in
particular T-cell subsets, has enabled normal ranges

to be established in healthy children and adults
(unpublished). Similarly, the diagnosis of various
forms ofimmunodeficiency can be made by analysing
lymphocyte phenotypes. We have recently developed
a method for analysing the phenotype of leucocytes
from very small samples of blood using monoclonal
antibodies and a fluorescent activated cell sorter.
Using this technique, normal ranges for leucocyte
populations have been established in the second
trimester of pregnancy on fetal blood samples
(100-500 ,ul) obtained at fetoscopy for diagnosis of
thalassaemia and haemophilia.3 It is therefore
possible, if one knows the phenotype of a previously
affected sibling, to offer prenatal advice to an at risk
family during a second pregnancy.

Methods

Staining mononuclear cells. Venous blood specimens
were obtained from 2 children with SCID in the first
2 days of life, and from 5 others below the age of
6 months. Mononuclear cells were obtained by
Ficoll-Triosil centrifugation and after washing were
stained with monoclonal mouse antisera (aliquots of
cells at 2 x 105/ml) to human leucocyte subpopula-
tions. The following antisera were used: (1) UCHT1
which recognises all mature T-cells.4 (2) Leu 3a which
recognises helper/inducer T-cells.5 (3) Leu 2a which
recognises suppressor/cytotoxic T-cells.5 (4) DA2
which recognises a non-polymorphic determinant of
HLA Dr antigen.6 (5) OKMl which recognises cells
of the monocytic series, some granulocytes, and cells
with natural killer activity.7 (6) Anti Hle-1 which
reactswith all peripheral blood leucocytes.4

B-cells were recognised by staining surface im-
munoglobulin-bearing cells with fluorescent-labelled
rabbit or sheep antihuman immunoglobulin
(Wellcome Laboratories).
The cells stained with monoclonal antisera were
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