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Prevention of Rubella Malformations
A handicapped child has been defined by Mary Sheridan'
as one who suffers from " any continuing disability of body,
intellect, or personality which is likely to interfere with his
normal growth, development, and capacity to learn." Con-
genital malformations are an important cause of disabilities
and handicaps in children, and therefore a problem of grow-
ing concern in paediatrics. The incidence of them detected
at birth is about 15 per 1,000 total births, and it is four to
five times higher by the end of the first year of life. About
20% can be attributed to a genetic, chromosomal, or
environmental cause, but for the vast majority the cause is
unknown. Rubella is one of the few virus infections recog-
nized as a cause of congenital malformations. Cytomegalo-
virus infection2 3 is also attracting attention as a cause of
congenital mental retardation with microcephaly, but on
present evidence it does not appear to play quite the same
important part as does rubella.
Much has been learned in recent years about congenital

rubella malformations and how they are caused. From the
preventive aspect three important factors have emerged.
Firstly, the great majority of cases of congenital rubella result
from primary infection of the nonimmune, susceptible,
pregnant woman. Reinfection occasionally may occur, but
it is probably of little consequence in the pathogenesis of
foetal infections. Secondly, the risk is confined to the first
16 weeks of pregnancy, being higher in the first and second
months than the third and fourth. After the 16th week the
risk is no greater than in a pregnancy uncomplicated by
rubella. Thirdly, multiple defects are much commoner than
single. Indeed, except for congenital perceptive deafness,
single defects are exceedingly rare as a result of congenital
rubella.
To prevent rubella in pregnancy various investigators in

the last 20 years have tried passive immunization with conva-
lescent serum, pooled immunoglobulin, and convalescent
rubella immunoglobulin, but results in practice have not been
satisfactory, and the difficulties of assessing the protective
effect against rubella on purely clinical grounds have been
discussed in these columns.4 Studies reported by J. C.
McDonald and C. S. Peckham' were based on clinical assess-
ment of rubella, as there was no alternative method. Despite
this disadvantage it is hard to escape the fact that the reported
incidence of defects of the rubella type was lower in children
whose mothers had been given a moderate dose of immuno-
globulin than in those who had not.

Recently laboratory studies have shown that immuno-
globulin in a dosage of 750-1,500 mg. given within a few
days of contact to susceptible persons exposed to virologically
proved cases did not prevent infections Further studies on
this aspect of the problem are now reported by the Public
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Health Laboratory Service at page 203 of the B.M.Y. this
week. The incidence of rubella antibody in women of child-
bearing age was found to vary, as would be expected, in
different parts of the country, so that the proportion of
susceptible women ranged from 20% in London to 4% in
Leeds. A second inquiry showed that 750 mg. of pooled
immunoglobulin given to susceptible contacts failed to confer
protection. Forty-six (17%) out of 204 susceptible women
developed infections, of which half were subclinical, despite
the administration of immunoglobulin. Of 25 susceptible
pregnant women who were exposed 14 developed rubella.
When a proved case of rubella was identified in a household
the infection rate was 80%. Evidence of reinfection was
established in one out of 84 patients investigated. This
confirms that a second attack is rare, but even if it does
occur the foetus is not necessarily at risk, as viraemia would
be unlikely in an individual with pre-existing antibody. A
second study reported this week at page 206 showed that
rubella antibody could not be detected in the blood of volun-
teers given 750 mg. but it could be when they were given
3,000 mg., and it remained with little change in tittre for
about three weeks. Such large doses are not practicable far
general use. The reason why immunoglobulin fails to prevent
infection with rubella whereas it is reasonably effective against
measles is not clear, but it points to some difference in patho-
genesis of the two diseases. Though immunoglobulin often
fails to prevent rubella infection, the foetus will not neces-
sarily be damaged. It is possible that immunoglobulin could
modify the disease or prolong the incubation period, so that
the critical viraemic phase occurred after the period of
maximum susceptibility of the foetus.7 Whatever the
explanation may be, it is clear that passive immunization
cannot be relied upon. The alternative is active immuniza-
tion, and here encouraging progress can now be reported.
The discovery in 1962 that rubella virus could be grown

in various forms of cell culture opened up the way to develop-
ment of rubella vaccines. Attempts have been made to
develop inactivated vaccines but have been largely unsuccess-
ful. Two years ago P. D. Parkman and H. M. Meyer8 9
and their colleagues reported preliminary observations on an
attenuated vaccine prepared in monkey kidney cell cultures.
This HPV-77 (high passage virus) strain was found to be
immunogenic when inoculated into susceptible children and
virtually free of reactions. Though most of those vacci-
nated were found to excrete virus in the nasopharynx for a
short period after inoculation, they did not transmit infection
to susceptible contacts.

In recent months the development of other attenuated
rubella vaccines has been reported.-"-" All produce essen-
tially the same sort of response in vaccinated persons with-
out previous immunity. Reactions have been few and mild:
50-80% of those vaccinated excrete virus from the naso-
pharynx and neutralizing antibody appears in the blood.
Perhaps other vaccines are now being developed, and indeed
the availability of so many different vaccine strains does not
make the evaluation and selection of a vaccine for general
use any easier.

Three problems have to be carefully assessed before a final
choice can be made. The first is safety: are the cell substrate
and the attenuated virus free of pathogenic effects on the
human foetusi? Secondly, there is the immunological
response: is it strong initially and does immunity persist ?
Most of the vaccines so far tested produce levels of anti-
body about six times lower than in natural rubella,
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and titres appear to be as well maintained as with the measles
vaccines. But it is clear that vaccine strains can be over-
attenuated to the extent that some persons may fail to develop
antibody. The third factor requiring further study is
pharyngeal excretion of virus, for in accordance with the
vaccine used 50-70% may excrete virus in the throat. Does
this matter ? Clearly there is a potential risk of infecting
a pregnant woman, but so far in practice there has been no
evidence of transmission of virus with any of the vaccines
tested. A possible reason for this is that the amount of virus
excreted after vaccination is about 100 times less than during
natural infections. Meanwhile clinical trials are in progress
in many countries, including Great Britain, and the sum total
of their experience should help us to decide on the most suit-
able form of prophylaxis against rubella as well as the
optimum age at which to carry it out.

Bacteria in the Hospital
Environment

The dust and dirt which inevitably pollute hospitals contain
large numbers of airborne micro-organisms. Most are harm-
less, but there is a smaller population of pathogenic bacteria
whose presence is undesirable because of the part they may
play in causing cross-infection.

Pathogens whose presence in dust has been reported
include Mycobacterium tuberculosis,1 2 Salmonella typhi-
murium,3 and Staphylococcus pyogenes.4 5 It is not clear
whether the presence of Myco. tuberculosis in dust constitutes
an infection hazard once the disperser of the germ has been
removed.6 Gram-negative germs are not so resistant to
drying as Gram-positive, and the experience of J. G. Bate
and U. James' was unusual. They isolated viable strains of
Salmonella typhimurium from the dust-bag of a suction floor
polisher -en months after the outbreak of gastroenteritis
which the germ had caused.
The predominant micro-organisms of dust are Gram-

positive. Streptococcus pyogenes can be isolated from dust,
but the ability of dried streptococci to cause infection is
doubtful. On the other hand, Staphylococcus pyogenes is
carried in the anterior nares of 30 to 50% of healthy adults,8
and is also normally resident on the skin of some healthy
people.9 Staphylococci are not commonly shed to any great
degree from the nose alone, and it is likely that they are
usually disseminated into the environment by initial con-
tamination of the skin, from which germ-bearing scales are
desquamated and dispersed into the air by bodily movement
or by the friction of clothing.'0 Patients with disorders of

the skin, which need not necessarily be infected with staphylo-
cocci,'1 and those with pyogenic infections," are profuse
dispersers of the germ.
The primacy of Staphylococcus pyogenes as a cause of wound

infection and cross-infection in hospitals needs no emphasis,
and the presence in the inanimate environment of contaminated
reservoirs of dirt and dust is as unwholesome in civilized
amenity as it is unsound in good hygienic practice. G. A. J.
Ayliffe and his colleagues,'2 as a result of their studies of the
role of the inanimate environment in the genesis of hospital
infection, concluded that airborne contamination was respon-
sible for less than half of the bacteria deposited on the floor,
and that the other sources of contamination were probably
shoes, trolley wheels, and possibly dust blown from other areas
of the floor. They found that total bacterial counts on ward
floors and surfaces increased for about 24 hours or more, but
eventually the number of micro-organisms, which were
mostly aerobic spore-bearing bacilli, remained more or less
constant. The numbers of staphylococci were much lower
and appeared to reach some kind of fluctuating equilibrium
between organisms deposited and those which were removed
or which died. Though Staphylococcus pyogenes can survive
for long periods in dust" Ayliffe and his coworkers con-
firmed the observation of P. Skaliy and G. W. Sciple' that it
soon disappears from exposed surfaces in a ward.

It might be thought that the cleansing and disinfection of
surfaces would eliminate a large part of the pathogenic
population of the inanimate environment. In an earlier
investigation G. A. J. Ayliffe, B. J. Collins, and E. J. L.
Lowbury"I found that cleaning with an effective disinfectant
killed or removed 99% of bacteria from the floor of a surgical
ward, while about 80% of the germs were removed by wash-
ing with soap and water. There is also an enthusiastic
report from the United States" of the good effect of thorough
mechanical cleaning in reducing the bacterial population of
floors, and an assertion that the use of a detergent for this
purpose combined with a disinfectant produced a residual
antibacterial effect which lasted for eight hours. On the
other hand, C. W. Walter and R. B. Kundsin' found that
mopping a floor with soap and water simply ensured that
the resident microflora were distributed evenly over the whole
floor, a conclusion supported by the latest results obtained
by Ayliffe and his colleagues.'2 These workers suggested
that the main function of environmental disinfection is to
remove droplet contamination together with sputum, pus, and
excreta, which protect micro-organisms,4 and to prevent an
accumulation of germs in the washing-water and on the
devices used for washing down floors and other surfaces.
The finding that environmental disinfection is effective

only for short periods of time at best will not surprise many
hospital infection control officers. Nevertheless, if only for
the purpose of maintaining the morale and vigilance of other
members of the hospital team, control of infection, like justice,
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