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during pregnancy with complete recovery
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SINCE the finding by Bruton in 1952 of the
absence of y-globulin in the serum of an 8-year-old
boy, and the demonstration that the patient was
unable to synthesize antibody in response to anti-
genic stimulation, there has been an enormous
amount of literature (Good et al., 1962) on what
has been labelled the antibody-deficiency syn-
dromes (Barandun et al., 1961; Soothill, 1967).
The syndromes have now been classified into six
main groups (Rosen & Janeway, 1966), the most
usual clinical manifestation being susceptibility to
bacterial infections notably with Gram-positive
organisms.

It has been stated that such patients are par-
ticularly susceptible to homologous serum hepatitis
(Good & Page, 1960) and to infection with the
virus of infective hepatitis (Squire, 1962). Many of
the traditional tests of 'liver function', e.g. thymol
and zinc sulphate turbidities, cephalin cholesterol
and colloidal gold tests, A: G ratios and electro-
phoretic pattern, depend upon the changes in
plasma protein composition. The absence of such
alterations in hypogammaglobulinaemia may lead
to difficulties of diagnosis as in a patient with
infective hepatitis described here in whom preg-
nancy existed as a further complication. This
combination of clinical features has not, to our
knowledge, been previously recorded.

Case report
The patient, B.L., a 17-year-old unmarried girl,

was admitted to hospital on 7 January 1965, with
a 2-week history of jaundice associated with severe
anorexia, nausea, vomiting and right hypo-
chondrial abdominal pain. There was no history
of the ingestion of possible hepato-toxic sub-
stances; she had not had any recent injections and
there was nothing to suggest exposure to lepto-
spirosis. Her previous health had always been

good with no susceptibility to infections, and there
was no history of previous episodes of jaundice or
abdominal pain.
On examination, she was drowsy, deeply jaun-

diced and mildly pyrexial (99-100°F). There was a
palmar erythema and spider naevi were present,
but there was neither tremor of the hands nor
other abnormal neurological signs. The liver was
tender but not enlarged and the spleen was im-
palpable. Breast activity and uterine enlargement
was consistent with a 20-week pregnancy. There
was no evidence of pre-eclamptic toxaemia. The
blood pressure was 100/55 mmHg, and urinalysis
showed no proteinuria.

Investigations. Chest X-ray was normal and WR
negative. On admission the stools were pale and
the urine bile-stained. Apart from slight pro-
teinuria on one occasion there was no evidence of
renal dysfunction. Blood urea was normal or low
throughout the illness. Haemoglobin was 14'6
g/100 ml (100%), WBC 9100/mm3 with normal
differential; ESR was 7 mm/hr (Westergren) and
the Paul-Bunnell negative. One month after admis-
sion the haemoglobin concentration was down to
7'9 g/100 ml (54%) and there was a polymorpho-
nuclear leucocytosis, 12,000/mm3. The reticulocyte
count was 3 %. The results of routine liver function
tests are shown in Table 1. The one-stage pro-
thombin time (thrombotest) was 30% of normal.
There was gross hypogammaglobulinaemia by
both quantitative cellulose acetate electrophoresis
and an immunochemical technique (Table 2). The
patient's red cells were group 0, but the anti-A
isoagglutinin titre was only 1: 4 and anti-B
isoagglutinins were undetectable.

Progress. Feeding with a high protein and carbo-
hydrate and low fat diet, supplemented with liquid
glucose and fructose drinks, was instituted. Treat-
ment with prednisone 40 mg/day, ampicillin
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1 g/day, vitamin K 10 mg/day and parenteral
vitamins was commenced on 9 January 1965.
y-Globulin (0-5 g) was given by intramuscular
injection on 16 January 1965.

Jaundice deepened during the 1st week of hos-
pital admission and gradually lessened over the
next 8 weeks. She was confined to bed while
bilirubinuria persisted. After a further week of
observation she was transferred to the convalescent
ward for 3 weeks.

Therapeutic abortion was considered at one

stage but thought not to offer any advantage to the
patient, who was, in any case, in no state to with-
stand an anaesthetic or abdominal hysterotomy.
Pregnancy continued normally and when dis-

charged from hospital 10 weeks after admission

the patient was clinically well and 'liver function
tests' had returned almost to normal though hypo-
gammaglobulinaemia persisted (Tables 1 and 2).
A normal healthy male infant was delivered at

term, but she showed on qualitative cellulose
acetate electrophoresis the anticipated gross hypo-
gammaglobulinaemia; the concentration measured
by a quantitative immunochemical technique was
183 mg/100 ml.
After delivery, the patient returned to work in

excellent health and on re-examination 2 months
after delivery serum electrophoresis showed a
significant rise in y-globulin. This was confirmed
on two subsequent occasions (Table 2) on one of
which the anti-A isoagglutinin titre was 1 : 128
and the anti-B isoagglutinin titre 1 : 16. Further

TABLE 1
Empirical liver function tests during and after the patient's illness

Total Alkaline Serum Total Zinc
bilirubin phos- SGOT SGPT cholesterol protein Thymol sulphate Urea

Date (mg/ phatase (S.F. (S.F. (mg/ (g/ turbidity turbidity (mg/ ESR Hb
100ml) (K.A.units) units) units) 100ml) 100ml) (units) (units) 100ml) (mm/hr) (g/100 ml)

1964
28 December 9.9 25 1150 1450 285 57 1 1 4 15-5
1965

1 January 14-3 32 950 910 265 4-6 1 1
7 January 10-8 27 420 390 240 4-6 1 1 7
15 January 21-0 22 280 210 215 8

18 January 11-3 21 141 110 205 3-8 1 1 7-9
21 January 10-8 22 140 105 290 3-9 1 1 9-8
25 January 7-1 19 200 170 230 4-3 1 1 17 8-2
29 January 5-8 22 117 104 260 5-1 1 1
5 February 2-6 32 75 72 260 5-0 1 1

11 February 1-3 37 39 255 1 1 12 9-5
15 February 1-2 24 37 28 269 4-8 1 1
1 March 0-6 16 20 18 256 4-5 1 1

31 May <0-5 18 28 26 290 6-1 1 1
3 September <0-5 17 34 35 235 6-1 1 1 15-0

25 November <0-5 12 7 9 180 6-0 1 2 34

TABLE 2
Plasma proteins during and after the patient's illness

Date Total plasma Albumin Globulin (g/100 ml)* A
(1965) proteins (g/100 l) ratio(g/100 ml) a1 a2 i

5 January 4-8 3-8 0-2 0-3 0-3 0-2 3-9
(195/mgt)

18 January 3-8 2-7 0.2 0-4 0-3 0-2 2-3
(215 mgt)21 January 3-9 2-8 0-2 0-4 0-4 0-1 2-8

25 January 4-3 2-8 0-2 0-5 0-5 0-3 2-1
(330 mgt)29 January 5-1 2-9 0-4 0-8 0-8 0-2 1-5

15 February 4-8 2-7 0-3 0-8 0-8 0-2 1-1
1 March 4.5 2-6 0-4 0-7 0-8 0-2

31 May 6-1 3-7 0-3 0-7 0-9 0-5 1-5
3 September 6-1 3-7 0-3 0-7 0-9 0-5 1-5

25 November 6-0 3-3 0-3 0-7 1-0 0-7 1-2
* Quantitative cellulose-acetate electrophoresis.
t IgG measured immunochemically.
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follow-up was prevented by loss of contact with
the patient.
The plasma proteins of both the patient's mother

and sister were within normal limits.

Discussion
The interest of the present case lies not only in

the rarity but in the problem of differential diag-
nosis it presented.
There are many causes of jaundice in pregnancy

but infective hepatitis is the commonest (Sherlock,
1961). Since identification of the causative agent
of infective hepatitis is not at present practicable,
diagnosis can often only be made by exclusion.
This is greatly facilitated by empirical tests of
liver function which yield a highly characteristic
pattern of abnormalities in the majority of cases
(Hanger, 1960; McLagen, 1964). The course of
the patient's illness and her subsequent progress
leave little doubt that she was suffering from in-
fective hepatitis, occurring during pregnancy and
against a background of primary acquired hypo-
gammaglobulinaemia (Good et al., 1960; Paterson,
Cooper & Good, 1965; Rosen & Janeway, 1966),
although there was some doubt about this initially.
A low ESR and normal thymol and zinc sul-

phate turbidities together with the low serum
y-globulin content pointed more towards drug or
poison induced hepato-necrosis than to an infec-
tive lesion (McLagen, 1964), especially as there
was reason, albeit a tenuous one, for the use of an
abortifacient.
The possibility of idiopathic jaundice of preg-

nancy was also considered. This condition, though
sometimes accompanied by and associated with
toxaemia, is not invariable so and, unlike infective
hepatitis, is relieved only by termination of preg-
nancy (Nixon et al., 1947).
The diagnosis of hypogammaglobulinaemia was

established in this case on the basis of: (1) abnor-
mally and persistently low plasma y-globulin
levels, (2) their failure to rise during the course of
infective hepatitis normally a powerful stimulus to
y-globulin production (Rafsky et al., 1950), and
(3) an extremely low isoagglutinin titre in a subject
with blood group O.
Pregnancy has been said to affect the course of

infective hepatitis adversely (Nixon et al., 1947)
possibly because protective nutriments are diverted
to the foetus. There is no evidence, however, that
in previously normally nourished individuals preg-
nancy predisposes to infective hepatitis, increases
its severity or is especially hazardous to the foetus
(Sherlock, 1961).

It has been suggested that patients with hypo-
gammaglobulinaemia whose normal resistance to
most virus infections is well established are never-

theless more liable to infective (Squire, 1962) and
serum (Good & Page, 1960) hepatitis than normal
subjects. However, the evidence for this is tenuous
as the total number of cases in which the associa-
tion of hypogammaglobulinaemia with acute or
chronic liver disease has been reported (Squire,
1962; Good & Page, 1960; Girard et al., 1962) is
small, even though serum electrophoresis is now
routinely carried out as part of the battery of liver
function tests used in the differential diagnosis of
jaundice.

Illness in the present case was severe, but not
more so than may be encountered in cases of
infective hepatitis uncomplicated by hypogamma-
globulinaemia and lends no support to the sug-
gestion that when infective hepatitis occurs in the
hypogammaglobulinaemic it is not only unusually
profound but also leads inevitably to cirrhosis and
death (Good & Page, 1960).

Summary
A patient with infective hepatitis and primary

acquired hypogammaglobulinaemia during preg-
nancy is described. Pregnancy progressed to term
with spontaneous delivery of a healthy child who
also had a low y-globulin level returning spon-
taneously to normal. The relationship of infective
hepatitis and hypogammaglobulinaemia is dis-
cussed.
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Abnormalities of spleen and pancreas in trisomy D syndrome
G. P. CLEIN*

M.A., M.B., M.R.C.P.
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NUMEROUS abnormalities have been described in
association with trisomy D (Patau et al., 1960;
Smith et al., 1963) and include malformations of
the brain, eyes, maxilla, heart and great vessels,
and genito-urinary tract. Capillary haemangio-
mata and polydactyly complete what is now a
fairly easily recognizable clinical syndrome. The
regular association of these malformations with
trisomy D is obviously of great significance in
morphogenesis and clues to the role of the extra D
chromosome must come initially from careful
documentation of cases. For this reason we are
describing an infant with trisomy D syndrome to
emphasize a further morphological feature-
namely combined abnormalities of the spleen and
pancreas.

Case report
Female infant; 38 weeks; normal delivery.

Mother's age, 26 years; father's age, 27 years.
Pregnancy was normal throughout. Findings at
birth were: cleft palate with hare-lip, micro-
phthalmia with colobomata, micrognathia and
low-set ears. The infant was cyanosed and a loud
systolic murmur was heard. There were extra
vestigial digits on both hands and cutaneous
capillary haemangiomata. The infant had a num-
ber of convulsions and apnoeic attacks and died
after 3 days. The clinical diagnosis was trisomy D
syndrome.
Cytogenetics

Cytogenetic studies were performed according
to the technique of Moorehead et al. (1960) on
heart blood taken shortly after death. A total of

* Present address: Royal Victoria Infirmary, Newcastle
upon Tyne, 1.
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FIG. 1. Karyotype of present case.

forty cells was analysed. All showed forty-seven
chromosomes, 45-XX-trisomy D (Fig. 1).
Necropsy (P66.156)
Apart from the external abnormalities pre-

viously described other congenital malformations
found were:

(1) Heart and great vessels. A left superior
vena cava received the left jugular and subclavian
veins and a left azygos vein, and drained directly
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