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Before rubella vaccine was introduced for schoolgirls
and susceptible women in 1970, 200-300 babies were
born annually in England and Wales with congenital
defects associated with maternal rubella. In 1988 the
combined measles, mumps, and rubella vaccine was
introduced for all 1 year olds; in 1994, to help avert a
predicted measles epidemic, all 5-16 year olds were
offered combined measles and rubella vaccine. The
schoolgirl immunisation programme has now ceased,
but antenatal screening continues, with postpartum
vaccination for susceptible women. We report the find-
ings from the national congenital rubella surveillance
programme from 1971 to 1996.

Methods and results
Births of babies with congenital rubella have been
monitored through the national programme since
1971, with active surveillance through the British Pae-
diatric Surveillance Unit since 1990.1 The Office for
National Statistics records terminations associated with
rubella. Reports of such births and terminations have
fallen from an average 48 births and 742 terminations
annually in 1971-5 to four and nine respectively in
1991-5 (figure). In 1996, however, after a resurgence of
rubella infection in the community, 12 births and nine
terminations were reported.

In 1991-5 only 4 of 19 mothers of children with
reported congenital rubella had been born in Britain;
none of these reported vaccination, though three
should have been offered it previously. Five women had
acquired infection abroad (Bangladesh, India, Pakistan,
Thailand, Republic of Ireland) before entering Britain
in late pregnancy, and a sixth on holiday in Poland.
Another five women had been in Britain less than two
years at delivery.

In contrast, in 1996 only 2 of 12 mothers acquired
infection abroad, one in Bangladesh and the other (born
in Britain) on holiday in Spain. Three of the 10 women
who acquired infection in Britain were born abroad but

were not recent arrivals. All eight women born in Britain
were primigravidas and had been eligible for schoolgirl
vaccination. Three women reported previous vaccina-
tion—in one, rubella reinfection was confirmed.2

At least 20/31 mothers registered with the
programme in 1991-6 had symptomatic rubella infec-
tion in pregnancy; eight of these were diagnosed and
opted to continue to term. Four women reported
symptoms antenatally, but infection was not diagnosed;
four reported symptoms retrospectively, and in four it
was unclear when symptoms were reported or what
action was taken.

Before 1991 about 40% of babies with congenital
rubella had typical heart or eye defects, compared with
over 80% since then. Rubella IgG antibodies in young
children with otherwise unexplained sensorineural
hearing loss used to suggest congenital rubella, but as
most now have vaccine induced antibodies, hearing
loss without other defects due to congenital rubella
may be underdiagnosed.

Comment
The decline in reports of congenital rubella has
resulted in a higher proportion of cases associated with
infection acquired abroad or occurring in women with
previous vaccination or infection (neither of which
confers absolute protection). Immigrant women are
more susceptible than the indigenous population; tar-
geting them for immunisation may be appropriate.

The increased incidence of rubella in spring
1996—concentrated in young men who had never
been offered vaccination—was followed by an increase
in congenital rubella, with all but one baby (whose
mother acquired infection abroad) born between the
end of July and mid-October. Uptake of the measles,
mumps, and rubella vaccine has declined since 1995
(with the largest decrease in 1997-83) because of public
anxiety about vaccine safety.4 If high uptake is not
maintained, rubella could once again circulate among
young children. Women and health professionals must
be aware of the potentially devastating effects of rubella
infection. An “immune” result after routine antenatal
testing does not preclude recent or current infection,
and all pregnant women with suspected symptoms or
exposure in the first four months of pregnancy should
be offered diagnostic investigation.5
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Cohort study of bacterial species causing urinary tract
infection and urinary tract abnormalities in children
Olli Honkinen, Olli-Pekka Lehtonen, Olli Ruuskanen, Pentti Huovinen, Jussi Mertsola

Children with urinary tract infection often have
anatomical or functional abnormalities in their urinary
tract. Imaging studies are therefore recommended,
especially for young children, after the first urinary
tract infection.1–3 There is, however, considerable varia-
tion in clinical practice and some resistance to
diagnostic imaging for childhood urinary tract
infection.4 We conducted this study to find out whether
an association exists between the bacterial species
causing the first urinary tract infection and abnormal
findings in subsequent imaging studies.

Patients, methods, and results
We examined retrospectively the hospital records of all
children with a positive urine culture from a sample
obtained by suprapubic aspiration (any growth) or
catheterisation (growth of at least 103 colony forming
units/ml) during January 1980 to December 1994.
Asymptomatic children and those who had been in
hospital for more than 2 days before the specimen was
obtained were excluded. Children with proved
infection had intravenous pyelography (1980-3) or
ultrasonography (1984-94) plus voiding cystourethro-
graphy (radiographic in boys and nuclear in girls) 1-2
months after the acute infection.

We identified 1237 positive urine samples. Of
these, 942 (76%) were obtained by suprapubic aspira-
tion and 295 (24%) by bladder catheterisation. There
were 982 (79%) cultures positive for Escherichia coli, 66
(5.3%) for Enterococcus sp, 55 (4.4%) for Klebsiella sp,
47 (3.8%) for coagulase negative staphylococcus, 39
(3.2%) for Proteus sp, and 48 for other species. Of the
207 patients with enterococcal, klebsiella, coagulase
negative staphylococcal, or proteus infections, hospital
records were available for 201. Forty one patients were
excluded (20 had asymptomatic bacteruria, seven had
chronic urinary problems such as neurogenic bladder,
and in 14 cases one or both of the urinary tract imag-
ing studies were lacking). The urinary tract infection
was the first in 92 of the remaining 160 children with
infections other than E coli.

We compared the results of these children with
those of 92 age and sex matched children whose first
urinary tract infection was caused by E coli. Student’s
t test was used to compare the mean serum C reactive
protein values in the two groups. The frequency of
abnormalities in the urinary tract was compared by
Pearson’s ÷2 test or Fisher’s exact test if the number
of expected observations was five or less in at least
one cell.

Age, sex, imaging results, and operations in children according to cause of first urinary tract infection. Values are numbers
(percentages) unless stated otherwise

E coli Proteus Klebsiella Enterococcus
Coagulase negative

staphylococcus

No of patients 92 26 26 26 14

Age <2 years (boys/girls) 39/19 12/2 12/7 11/8 4/2

Aged >2 years (boys/girls) 17/17 7/5 3/4 6/1 1/7

Mean (SD) C reactive protein (mg/l) 69 (47)
(n=74)

23 (24)***
(n=16)

83 (62)
(n=16)

88 (66)
(n=23)

39 (53)
(n=9)

Reflux 30 (33) 2 (8)* 16 (62)** 16 (62)** 5 (36)

Grade 1-3 26 1** 9 9 3

Grade 4-5 4 1 7** 7** 2

Obstruction 1 (1) 0 4 (15)** 3 (12)* 2 (14)*

Other anatomical abnormalities† 4 (4) 0 2 (8) 0 1 (7)

Children with abnormalities‡ 32 (35) 2 (8)** 18 (69)** 17 (65)** 6 (43)

Operation or injection therapy for reflux 7 (8) 2 (8) 10 (38)*** 12 (46)*** 5 (36)**

*P<0.05, **P<0.01, ***P<0.001 compared with E coli infections.
†These patients had ureter duplex, except patient with staphylococcus who had a polycystic kidney.
‡Some patients had both vesicoureteral reflux and other anatomical abnormalities.
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