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Reactions to Tetanus
Toxoid
When tetanus toxoid came into routine use in Europe and
North America in 1938, little significance was attached to
previous reports of local reactions' 2 and urticaria3 following
its administration. They had been ascribed to delayed-type
hypersensitivity to antigenic proteins present in the culture
medium.' But in 1940, after further reports of urticaria4 and a
10% reaction rate,5 they were attributed to Witte peptone in
the culture medium, the use of silk filters, and to delayed-type
hypersensitivity.4
The development of a culture medium initially free of anti-

genic components6 was followed by a period of about 15 years
without further reports of adverse reactions, but after J. E.
Sweeney's report of three cases of severe local reactions in
19597 it was realized that there was a low but increasing
incidence of reactions, affecting in particular persons who had
received several previous inoculations.8

Reactions to tetanus toxoid rarely occur in children and
their incidence in adults increases with age.9 10 Women are
more susceptible than men,' 0-12 but they also produce higher
antitoxin responses.'3 Plain toxoid is less reactogenic than the
aluminium-adsorbed preparation,9 11 14-16 but it is also less
antigenic and provides a shorter period of immunity.'7 Intra-
muscular injection has been found to result in fewer reactions
than subcutaneous,'2 but the contrary has also been reported.'8
There is no doubt, however, that inoculation into the gluteal
region gives rise to the least number of reactions.18 The inci-
dence of reactions increases according to the number of pre-
viously administered doses,9 12 19 20 though reactions can
occur after the first dose." 16 18 W. G. White and his asso-
ciates,'0 in a study on 6,740 industrial workers, reported
reaction rates of 09, 2-7, 7-4, and 1 6% after the first, second,
third, and booster doses respectively. The incidence rate of
reactions in adults is usually between 1 and 2%.5 11 12 21

Urticaria with or without angioneurotic oedema is the
commonest general reaction,3 4 20 22 23 but frank serum sick-
ness24 and peripheral neuropathy25 have also been described.
Local reactions consist of excessive pain, redness, and swelling
round the site of injection persisting for up to three or four
days.' 0-12 14 The general and local reactions may develop after
an interval varying from a few minutes'6 22 to several
days.3 11 26
Though reactions have been regarded as symptoms of

delayed-type hypersensitivity to antigenic impurities,' 8 they
are not eliminated by further purification of the toxoid,'0 11
though they are reduced by halving the amount of toxoid in a
dose.10 The antibacterial preservative thiomersal, which is
added to the toxoid, can produce delayed-type hypersensitivity
reactions27 but apparently is not responsible for tetanus toxoid
reactions.'0 The adjuvant aluminium hydroxide can also pro-
duce a persistent granuloma at the site of injection,28 but this
complication is rare.

During recent years all general reactions and most local
reactions have been attributed to precipitating antigen-
antibody complexes in antigen excess, tetanus toxoid itself
being the antigen." Recently M. A. Facktor and his co-

workers29 reported a high incidence of cutaneous hyper-
sensitivity reactions to tetanus toxoid in 70 persons ranging
from 6 months to 49 years of age. All had been previously
immunized with at least three doses of toxoid but few had
experienced any untoward effects. Nevertheless 63% had
immediate allergic skin reaction to a 0-02 ml intradermal test
dose of toxoid, 32% had an Arthus-type reaction, and 7400
had a delayed-type hypersensitivity reaction. The toxoid was
not given to a comparable group of unvaccinated persons, and
there was no evidence that those given a positive skin test
would suffer any clinical effects if given an immunizing dose
of toxoid. However, the authors concluded that the results of
the skin test indicate that tetanus toxoid possesses the poten-
tial, if overused, of precipitating hypersensitivity reactions.
T. C. Peebles and colleagues30 had previously shown that
persons who had had four or more spaced injections have
protective levels of antitoxin which will persist for at least 12
years and are particularly prone to clinical reactions if immu-
nized further.

Reactions to tetanus toxoid do not endanger life, do not
leave any sequelae, and do not occur in more than about 1%
of adults, mainly the overimmunized. They are recorded only
in countries where tetanus mortality has always been low but
overimmunization is common. In warmer countries, where
tetanus has always been, and still is, a common cause of
death, the problem is not one of transient reactions in the over-
immunized but of providing the population with the minimum
number of tetanus toxoid doses required to protect against
fatal infection.
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