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Rubella Vaccination

The need for a safe and effective rubella vaccine first be-
came apparent after N. M. Gregg' published his original
observations in 1941 on the teratogenic effects of rubella
infection. But the development of a vaccine was not feasible
until suitable laboratory techniques for studying the virus
became available in 1962,2 3 and therefore no vaccine was
available to influence the course of the rubella epidemic
which swept across the United States in 1964, giving rise
to an unknown number of terminations of pregnancy and
leaving an estimated 30,000 congenitally deformed infants
in its wake.4 The first experimental live vaccine, strain
HPV-77 rubella virus grown in monkey kidney cells, was
subjected to clinical trials soon afterwards.5 Subsequently
its progeny adapted to duck embryo, HPV-77 DE-5,6 was
developed and, in June 1969, licensed for distribution in
the United States. Meanwhile, the Wistar RA27/3 virus
vaccine strain7 grown on human diploid cells and the
Cendehill strain8 grown in rabbit kidney cell culture were
developed in Philadelphia, Britain, and Belgium, becoming
available for general use in Britain during 1970.

Since rubella is one of the mildest of all human viral
infections and rubella vaccination is not intended to benefit
the vaccinated person directly, vaccines are expected to be
almost free of reactions. The three vaccines used at present
have a very low incidence of mild transient reactions in
children, 69-11 but adult females are somewhat more prone
to reactions, particularly arthralgia,'2 13 which commonly
occurs in adults with natural rubella. The vaccines derived
from HPV-77 virus are particularly apt to give rise to
arthralgia in adults,'2 13 a factor which affects recommenda-
tions on their usage.

Arthralgia and arthritis associated with natural rubella
are usually mild and self-limiting but occasionally can recur
at intervals over a period of several months.'4 Recurrent
arthritis has been observed also after HPV-derived vac-
cines,'5'17 and in the U.S.A. the vaccine virus has been
isolated from knee-joint effusions of children three to four
months after administration of vaccine.18 In Britain, how-
ever, where the Wistar 27/3 and Cendehill virus vaccines
are used, only one report has been published of post-
vaccination arthralgia persisting for more than a few days.'9
Indeed, postvaccination arthralgia is not a problem in
either adult females or schoolgirls.

Classical rheumatoid arthritis can also occur with natural
rubella.20 Recently a group of children with juvenile
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rheumatoid arthritis were found to have persistent rubeLla
virus infection and particularly high rubella antibody
titres,2' but adult patients with rheumatoid arthritis have
not been found to have higher rubella antibody titres than
patients in a control group.22 There is no suggestion that
rheumatoid arthritis can follow rubella vaccination.

Pains, aches, and paraesthesias after rubella vaccination
have sometimes been wrongly attributed to arthritis when
they have been due to brachial or lumbosacral radiculo-
neuritis, otherwise known as "the arm syndrome" and "the
leg syndrome."23 They are seen with equal frequency after
HBPV and Cendehill vaccines.24 Children with brachial
radiculoneuritis are awakened from sleep by paraesthesia
spreading up the limb from the finger tips. It commonly
lasts from 30 seconds to 30 minutes and occurs one to six
times a night over about a month. Those children with
lumbosacral radiculoneuritis complain of aches in the legs
on getting up in the morning, have a typical disturbance
of gait when the pain is intense, recover by noon, and are
afflicted for an average period of six months. These symp-
toms have been reported from the United States, where
children are vaccinated earlier in life than in Britain, and
therefore it is not surprising that the average age of affected
children is under 6 years. The postvaccination radiculo-
neuritis is self-limiting and may be compared with classic
serum neuritis, but it has an incubation period of about
6 weeks, not 7 to 12 days as for serum neuritis.
The aim of rubella vaccination is to protect the develop-

ing embryo from exposure to the rubella virus from the
day of conception. This can be achieved either by mass
vaccination of the main disseminators of rubella infection
in the community-namely, primary school boys and girls
-or by vaccination of all rubella-susceptible girls when
they are about to reach child-bearing age. The first method,
promoted in the United States, should rapidly reduce the
risk of natural infection among pregnant women in the
country, but, since the duration of immunity after rubella
infection is not established, it is possible that a high pro-
portion of the young children now vaccinated could bc-
come susceptible to rubella again when they attain child-
bearing age. If this were to occur, a second dose of vaccine
would have to be given to school leavers.

In Britain vaccination has hitherto been restricted to girls
between the ages of 11 to 14 years25 and therefore will have
a negligible effect on the incidence of congenital rubella for
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some years. Adult females have been excluded because of
the possibility that they could be pregnant or become preg-
nant within eight weeks of vaccination and the vaccine
virus strains may have retained the teratogenic properties
of their parents. Recently however the Department of
Health and Social Security has advised26 that sero-negative
women may be offered vaccination early in the post-partum
period. These women are presumably considered suitable
because they are neither pregnant nor likely to become
pregnant during the following eight weeks, their antenatal
serum sample is readily available for antibody titration, and
they are less prone to vaccine reaction.27 But this extension
in the rubella vaccination programme will not reduce the
risk of congenital rubella among first-born children, who
comprise 40% of all infants, and since 1.2% of women
conceive within 75 days of the birth of their first child28
the need to take contraceptive precautions is not eliminated.

Clearly, rubella vaccines could be more effectively used
if their administration to adult females did not carry the
risk of causing congenital rubella. A programme relying on
women not to be pregnant or become pregnant within eight
weeks of vaccination would soon run into difficulties even
though it incorporated prevaccination serological tests for
immunity, contraceptive precautions, and pregnancy testing
at the time of vaccination and eight weeks later. There
would be no problems, of course, were it established that
the vaccine virus strains are not teratogenic. These strains
generally cause fewer reactions than the natural rubella
virus, and, as shown in transmissibility studies, some par-
ticularly stringent,29 30 they have almost entirely lost their
capacity to spread from person to person. But despite pre-
liminary reports31 on experience in the United States the
extent to which each vaccine strain has lost its teratogenic
properties is unknown.
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Salmonella typhi Resistant
to Chloramphenicol
The foremost indication (some would say the only indication)
for the use of chloramphenicol is the treatment of enteric
fever. Despite the introduction of several promising new
agents chloramphenicol remains the sheet-anchor of treat-
ment, and the prospect of the emergence and spread of
chloramphenicol-resistant Salmonella typhi must still cause
considerable concern.

Typhoid bacilli can be rendered resistant to chloram-
phenicol in the laboratory, but these strains generally appear
to be rather emasculated creatures. Nevertheless, chloram-
phenicol-resistant typhoid bacilli have been encountered in
infected patients, but over the last 20 years few infections
with them have been reported, and none appears to have
given rise to an outbreak.

While occasional chloramphenicol-resistant strains of
Salmonella typhi were being isolated it was found that the
antibiotic resistance of some enterobacteria is of a peculiar
kind.' It commonly embraces several unrelated antibiotics
-a phenomenon otherwise extremely rare-and what is
more can be transferred en bloc by conjugation into a pre-
viously sensitive strain of bacteria which does not even need
to be of the same species. Multiple resistance of this kind
has since been found to be widespread and in appropriate
conditions can be made to spread through sensitive bacterial
populations at alarming rates.

In the face of such findings it is perhaps surprising that
sensitive enterobacteria continue to prevail, and it has been
generally concluded that the conditions in which they ordin-
arily grow favour the natural sensitive rather than the multi-
resistant strains. Such a natural advantage could be over-
come if widespread use of antibacterial agents inhibited
multiplication of the sensitive strains and if opportunities
were provided for multiresistant varieties to spread.

This thought focused attention on the importance of en-
terobacteria in animals, since the supplementation of animal
foodstuffs with antibiotics as well as their therapeutic use
might favour replacement of the normally sensitive
Escherichia of the animal gut with the multiresistant strains.
During preparation of the carcass the meat is inevitably
soiled with gut organisms, which may subsequently reach
the kitchen and get into food which is consumed uncooked.
The introduction of multiresistant Escherichia from animals
into the bowels of patients infected with Shigella or
Salmonella could result in transfer of resistance to those
organisms and their spread to other people. It may be argued
to what extent the fostering and spread of such undesirable
strains is due to the common use of antibiotics in farm
animals,2 but one result of transferrable resistance has been
to produce the long-feared, epidemic, chloramphenicol-resis-
tant strains of Salmonella typhi.

Strains resistant to chloramphenicol in the late l9cXs were
shown *to possess transferable resistance, but some comfort
could be drawn from the fact that these strains did not give
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