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Congenital Rubella: Report of Two Cases with Generalized Infection
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Cataracts, cardiac defects, microcephaly, and deafness, either
singly or in combination, are well-known features of the
congenital rubella syndrome. Several reports following the
recent extensive rubella epidemic in the United States have
described many additional features (Plotkin et al., 1965;
Korones et al., 1965 ; Cooper et al., 1965 ; Rudolph et al.,
1965 ; Banatvala et al., 1965). These include thrombocytopenia,
hepatosplenomegaly, prolonged neonatal jaundice, osseous

lesions, myocardial damage, pneumonitis, and encephalitis.
The recovery of virus from affected infants for several months
after birth has also been reported (Cooper et al., 1965). The
purpose of this paper is to report from England two cases of
congenital rubella with widespread organ involvement, together
with virus studies demonstrating the persistence of virus for
some months and quantitative estimations of immunoglobulins.

Virological Methods

Material for virus isolation consisted of nasopharyngeal,
conjunctival, and rectal swabs, which were placed in medium
199, containing penicillin (400 units/ml.) and streptomycin
(400 tig./ml.) ; also urine, cerebrospinal fluid, heparinized
blood, lens material, and a specimen of liver that was obtained
by needle biopsy. These specimens, and serum from each child
and mother, were collected at ages shown in Table I. All speci-
mens were stored at -20° C. before testing.

TABLE I.-Virus Isolation and Serology

Case 1 Case 2

Age of Patient (months): 2/31 3 4 6 9 3 4 6 8

Material for virus isolation:
Nasopharynx .+ + _ + + + +
Urine.- + - --

C.S.F.

Blood
Rectal swab or faeces

Liver biopsy +
Conjunctival swab

Lens material 3232+ i
Rubella neutralizing antibody titre:

I

Child. 4 32 32 64 64 32 64
Mother .128 64

+ = Rubella virus isolated. Virus not isolated.

Each specimen for virus isolation was inoculated by putting
0.2-ml. aliquots into each of four roller-tube cultures of primary
African green-monkey kidney cells and a continuous line of
rabbit kidney cells, RK13. Primary African green-monkey kidney
cell cultures were challenged, on the seventh day after inocula-
tion, with 100 tissue-culture-infective doses (TCID,,,) of
E.C.H.O. 11 virus (Parkman et al., 1962). RK13 cell cultures
were examined for the presence of cytopathic effect, which
appeared three to seven days after inoculation (Dudgeon et al.,
1964). Agents detected by the presence of interference in
African green-monkey kidney cells or cytopathic effect in RK13
cultures were identified in a neutralization test with specific
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rubella antiserum prepared in rabbits against the West Point
strain of rubella virus. If there was no evidence of the presence
of virus on primary inoculation specimens were passaged twice
before being reported as negative.

Rubella neutralizing antibody titre w~as estimated in the sera
by means of the cytopathic-inhibition test in RK13 cell cultures,
as described by Dudgeon et al. (1964). The antibody titre was
expressed as the reciprocal of the serum dilution in the serum-
virus mixture which inhibited the cytopathic effect in 50% of
the tubes inoculated. An antibody titre of 4 or greater was
recorded as seropositive.

Immunological Methods

Immunoglobulin levels in the sera were estimated by a
quantitative gel-diffusion-precipitin technique (Soothill, 1962).

Case 1

On 30 December 1964 a white male infant weighing 2,060 g.
was delivered normally at term. There was no history of maternal
rubella or other illness, and no known contact with rubella during
the pregnancy. The placenta was infarcted and weighed 482 g.
Within four hours of birth petechial haemorrhages appeared, and at
16 hours were widespread, being most pronounced on the scalp,
face, and limbs. A transitory precordial systolic murmur was
present. The liver was palpable 3 cm. below the costal margin,
and the spleen was moderately enlarged. There was bilateral corneal
oedema and a left dense cataract and buphthalmos.
The infant's platelet count was 50,000/c.mm., and the mother's

410,000/c.mm. The bone-marrow showed scanty megakaryocytes.
No platelet antibodies or platelet agglutinins were found in the
infant's serum. Blood sugar was less than 10 mg./100 ml. The
E.C.G. showed evidence of pathological right ventricular hyper-
trophy. X-ray films of the chest, skull, and long bones were
normal. Corticosteroids were given for the thrombocytopenia and
no further petechiae appeared. Hypoglycaemia was treated with
intravenous glucose. At 36 hours the infant showed signs of cerebral
irritation, and had several short generalized convulsions. The
cerebrospinal fluid (C.S.F.) was xanthochromic, and contained
1 white cell and 1,200 red cells/c.mm.; the protein was 100 mg./
100 ml. and the sugar 97 mg./100 ml. Simultaneous blood sugar
was 25 mg./100 ml. The fits were controlled with intravenous
glucose and phenobarbitone. Rubella virus was isolated from
nasopharyngeal swabs collected on the second day of life, and
rubella neutralizing antibody titres in the infant's and mother's
sera were 4 and 128 respectively. Corticosteroids were discontinued
on the 13th day, when the platelet count was 150,000/c.mrn.

At 21 months of age the patient was readmitted, having been
found comatose and immobile in his cot. He had head-retraction
and a full anterior fontanelle. The C.S.F. protein was 105 mg./
100 ml. The C.S.F. sugar and cell count, blood sugar, calcium,
urea, and electrolyte levels and platelet count were normal. The
E.C.G. and E.E.G. were also normal. No fluid was obtained from
subdural taps. He recovered spontaneously from this episode.

At the age of 3 months rubella virus was isolated from the
nasopharynx and urine. He was given a general anaesthetic for
goniotomy, but cardiac arrest occurred. He responded to external
cardiac massage.

At 4 months generalized lymphadenopathy was observed, the
glands in the posterior triangles of the neck and in the axillae being
the most prominent. At this time three nurses, one ward maid,
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and another child in his ward developed typical rubella. Virus
isolation tests were no longer positive (Table I).
At 5 months he developed a fever, tachypnoea, cyanosis, and

widespread crepitations in the lungs. Chest x-ray examination
showed diffuse shadowing. No pathogens were isolated from
laryngeal swabs, but after several courses of antibiotics during three
weeks the adventitious sounds disappeared. The dyspnoea, cyanosis,
and x-ray changes persisted. Fibrosing alveolitis secondary to an

interstitial pneumonitis was thought to be a possible cause of the
lung changes, and he was given corticotrophin. Within a week
the respiratory rate declined and the cyanosis disappeared. Short
episodes of dyspnoea recurred during the next few weeks, though
the chest x-ray film showed a marked improvement.
At 7 months of age his height and weight were well below

the third percentile. He responded normally to sounds over a full
frequency range. The C.S.F. protein was still elevated (125 mg./
100 ml.). The liver and spleen remained enlarged, serum trans-
aminases were elevated (S.G.O.T. 260 and S.G.P.T. 272 pmols
pyruvate/100 ml. serum/hr.), and the plasma proteins were

6 g./100 ml.
When an attempt was made to repeat the goniotomy under general

anaesthesia he had another episode of cardiac arrest, and recovered
with external cardiac massage. On examination at 9 months of age

there was no clinical evidence of cardiac abnormality, and the
E.C.G. and chest x-ray picture were normal. His development was

considerably retarded.
Serial rubella neutralizing antibody titres were 32, 32, 64, and 64

at 3, 4, 6, and 9 months of age respectively (Table I). Immuno-
globulins were estimated at 4 and 8 months of age (Table II).

TABLE II.-Immunoglpbulin Levels

Case No.

1

2

Age

{

4 months
8 ,,
3 ,,
6

IgG
(mg./100 ml.)

160
1,120
160

1,120

IgM IgA

% of Reference
Normal Adult Serum

175 3
1,600 25
600 0
500 0

Case 2

On 20 April 1965 a negro female infant weighing 1,870 g. was
delivered normally at 38 weeks' gestation. There was no history
of an illness during the pregnancy, and no known contact with
rubella. On the fifth day of life she became jaundiced; the urine
was dark, and the stools were pale. There was some enlargement
of the liver, and the spleen subsequently enlarged. On the 28th
day bilateral cataracts were observed for the first time. She remained
jaundiced for eight weeks, and the maximum serum bilirubin was
14.0 mg./100 ml. (van den Bergh direct positive). There was no
anaemia or thrombocytopenia, and haeemoglobin electrophoresis was
normal. Red-cell galactose-1-phosphate uridyl transferase was
normal, thus excluding galactosaemia. Serum proteins, blood sugar,
urinary amino-acid, sugar chromatography, and x-ray films of the
skull and long bones were normal.
At 3 months of age her weight and skull circumference were

below the third percentile. The anterior fontanelle was normal.
Bilateral dense cataracts were present. Although there was poor
head control, the deep tendon reflexes and motor tone of the limbs
were normal. She did not respond to loud noises. The blood-
pressure was 90/60; the peripheral pulses were normal. The heart
and lungs were clinically normal. The liver was palpable 4 cm.
and the spleen 3 cm. below the costal margins. There was enlarge-
ment of lymph nodes in the occipital region and posterior triangles
of the neck. The lymph nodes were firm and discrete, and several
were approximately 1 cm. in diameter. A profuse mucopurulent
nasal discharge was present. The haemoglobin was 11 g./100 ml.
and there was slight hypochromia. The white-cell count was
8,900/c.mm., with a normal differential count, platelets 245,000/
c.mm., and E.S.R. 28 mm. in one hour. Total serum bilirubin
was 0.5 mg./100 ml., and the serum transaminases were raised
(S.G.O.T. 196 and S.G.P.T. 200 /tmols pyruvate/100 ml.
serum/hr.). An elevated alkaline phosphatase of 46 K.A. units/
100 ml. was present. The total serum proteins were 6.1 g./100 ml.,
and plasma electrophoresis was normal. Blood urea was 45 mg./
100 ml., and the fasting blood sugar 74 mg./100 ml. E.E.G.,
E.C.G., and x-ray films of the chest, long bones, and skull were
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normal. The C.S.F. contained 8 white cells and 9 red cells/c.mm.;
the protein was 60 mg./100 ml. and the Lange reaction normal.
Toxoplasma dye and complement-fixation tests were negative at

L serum dilution 1/4. Rubella virus was isolated from the naso-
pharynx, and rubella neutralizing antibody titres in the child's
and mother's sera were 32 and 64 respectively (Table I).

At 4 months of age a needle biopsy of the liver was performed.
L Histological examination revealed slight increase of pericellular

collagen and reticulin, and one small area of focal necrosis with
cellular infiltration. Rubella virus was isolated from the liver
biopsy. At this time total serum proteins had risen to 7.5 g./
100 ml., and electrophoresis showed a marked increase in gamma-
globulin.

At 6 months her weight was below the third percentile and mental
development was retarded. Renal function tests were normal.
Rubella virus was isolated from nasal, pharyngeal, and conjunctival
swabs and from lens material from the right eye. The rubella
neutralizing antibody titre was 64 (Table I). Immunoglobulin
levels were estimated at 3 and 6 months of age (Table II).
Two nurses who had been caring for this child developed typical

rubella in the absence of any other known contact. In both cases
the diagnosis was confirmed by virus isolation and serology.

Discussion
The epidemic of rubella in the United States in 1964 has

underlined the fact that congenital rubella is a generalized infec-
tion involving many organ systems. The two cases reported
above illustrate similar generalized infection and infectiousness.
Though there was a rubella epidemic in the United Kingdom
in 1962-3, some of the unusual features of congenital rubella
following the recent epidemic in the United States were not
noted. It is possible that these manifestations are due to a
different strain of rubella virus.
The absence of a history of rubella or contact with rubella

during pregnancy is demonstrated, though in Case 2 the mother
was a West Indian and the rash may not have been noticed.
Infection of the foetus following a history of contact and
inapparent maternal infection can occur (Avery et al., 1965).
Isolation of the virus and serial serological tests allow a diagnosis
of congenital rubella to be made in such circumstances.
Each infant had a low birth weight, and subsequent weights

remained below the third percentile.
Thrombocytopenic purpura (Case 1) may be present at or

some time after birth, and in some cases has been the sole
manifestation of congenital rubella (Banatvala et al., 1965).
The effect of the corticosteroids in this case is unknown, but
no further lesions or fall in the platelet count occurred after
their administration. Cooper et al. (1965) think that the
duration of the thrombocytopenia is unaffected by cortico-
steroids.

Hepatosplenomegaly was present in both cases, and jaundice
in Case 2 lasted eight weeks. Both infants had elevated serum
transaminases. In Case 2 the liver biopsy performed at
4 months of age showed minimal histological changes, but
rubella virus was isolated from the biopsy specimen. Multi-
nucleated giant-cell transformation and hepatic necrosis in
congenital rubella has been described (Plotkin, 1965).
The nature of the respiratory illness which occurred in Case 1

at the age of 5 months is not known. A fairly rapid improve-
ment was observed after administration of corticotrophin. This
episode has been interpreted as interstitial pneumonitis, which
has been found at necropsy in some cases of congenital rubella
(Korones et al., 1965).
There was no evidence of structural abnormality of the heart

in either case, but in Case I two episodes of cardiac arrest
occurred during general anaesthesia. No significant E.C.G.
changes suggesting myocardial damage were found.
Lymphadenopathy was present in both cases and persisted

for several months. Cooper et al. (1965) reported lymphadeno-
pathy in 20% of 58 cases of congenital rubella but did not
comment on the duration of enlargement.
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One infant was microcephalic, and both infants showed delay
in motor development. The C.S.F. protein was increased in
both cases, but the fits which occurred in the first two days
of life in Case 1 may have been due to hypoglycaemia. An
episode of collapse and loss of consciousness in this infant at
21 months of age was associated with a bulging fontanelle and
high C.S.F. protein. Virus was not isolated from the C.S.F.
as it has been in some cases (Korones et al., 1965).
Eye defects were found in both cases. In Case 1 cataract,

corneal oedema, and buphthalmos were present, and in Case 2
the cataracts were not apparent until 4 weeks of age. Develop-
ment of cataracts after birth has been reported by Banatvala
et al. (1965). Deafness was detected in Case 2.
The persistence of rubella neutralizing antibody was demon-

strated in both infants. In Case 1 serum taken on the second
day of life had an antibody titre of 4, which was much lower
than the mother's (128). This finding may represent rapid
elimination of maternal antibody due to virus infection in the
infant (Soothill, personal communication, 1965). Subsequent
antibody titres in the child's serum at 3, 4, 6, and 9 months
of age were 32, 32, 64, and 64 respectively. Unfortunately,
owing to a shortage of serum, it was not possible to repeat the
test on the first specimen of serum to determine whether there
was in fact a significant rise in titre between the initial and
subsequent sera, the latter being tested together. Apart from
this possible rise in titre, active immunity was indicated by
the persistence of antibody to the age of 9 months, by which
time passively transferred maternal antibody is unlikely to be
detected. In Case 2 antibody persisted in the infant's serum
from 3 to 6 months of age, again confirming active rather than
passive immunity.

Estimation of immunoglobulin levels showed that both infants
had high levels of IgM for their ages. This confirms by a
quantitative method the findings of Alford (1965) and of
Bellanti et al. (1965), who used the qualitative technique of
immunoelectrophoresis. IgG levels were relatively high in
Case 1 at 8 months and in Case 2 at 6 months of age. The
absence of IgA in Case 2 at 6 months may be abnormal for
her age, but further follow-up is required. In both cases it is
probable that the elevated IgM was due to the antigenic stimulus
of rubella virus, but the presence of liver disease must be
regarded as a possible factor (Soothill, personal communication,
1965).
The infectiousness of congenital rubella is illustrated by both

cases, as several contacts developed rubella. The period of
virus excretion was found to be three months in Case 1 and

at least eight months in Case 2. It may occasionally be as
long as nine months (Lambert et al., 1965). This presents a
problem in providing the necessary isolation facilities during
the prolonged period of hospitalization that may be necessary,
and in avoiding contact with anyone in the early months of
pregnancy.

Summary

The clinical features, virus studies, and quantitative immuno-
globulin estimations in two cases of congenital rubella occurring
in England are reported. There was no history of an illness
or of contact with rubella during the pregnancies. Both infants
had clinical evidence of systemic disease ; rubella virus was
isolated in one case from the nasopharyngeal swabs and urine,
and in the other case from nasopharyngeal and conjunctival
swabs, lens material, and a biopsy specimen of liver, which was
only slightly abnormal on microscopy. Virus excretion persisted
for several months, and cases of rubella occurred in personnel
caring for each patient. There was evidence of active immunity
to rubella, and both infants had high levels of IgM.

We are indebted to Dr. J. A. Dudgeon and Dr. J. F. Soothill
for advice and encouragement, and to the latter for the evaluation
of immunoglobulins. We are grateful to Dr. A. P. Norman, Dr.
L. B. Strang, and Dr. A. W. Ferguson for permission to report
these cases. The virus studies were carried out as part of a research
project on congenital defects, supported by the Medical Research
Council.
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Urinary Excretion of Porphyrin Precursors and Coproporphyrin in
Healthy Females on Oral Contraceptives
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Brit. med. Y., 1966, 1, 652-654

Oestrogenic compounds or combinations of oestrogenic and
synthetic progestational agents are known to cause frequently
an increased excretion of the porphyrin precursors S-amino-
laevulic acid (ALA) and porphobilinogen (PBG) in patients
suffering from acute intermittent porphyria. Less frequently,
however, they cause clinical exacerbation of acute intermittent
* Lecturer in Medicine, Third Medical Clinic, University of Helsinki.
t Assistant Professor in Medicine, First Medical Clinic, University of

Helsinki.
t Third Medical Clinic, University of Helsinki.

porphyria (Redeker, 1963 ; Welland et al., 1964 ; Wetterberg,
1964), and may even prevent the symptoms of acute intermittent
porphyria, as happened in the case mentioned by Haeger-
Aronsen (1963).
The purpose of the present study was to investigate whether

contraceptive treatment in healthy women of child-bearing age
has any effect on the urinary excretion of porphyrin precursors
and coproporphyrin, and on the coproporphyrin isomer
distribution.
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