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Vaccination against Whooping Cough
The advantages and disadvantages of routine immunization of
infants against whooping cough have been debated since 1933,
when Madsen first reported' on the use of his vaccine in the
Faroe Islands. The lack of agreement is explicable by the
circumstances surrounding the use of pertussis vaccines
which impose greater impediments to the unclouded assess-
ment of efficacy and safety than are encountered with any
other vaccine administered during childhood.
The protective capacity of diphtheria and tetanus toxoids

is reflected by the subject's antitoxin response, that of measles
and rubella vaccines by the production of haemagglutination
inhibition antibodies, and of poliomyelitis vaccine by neu-
tralizing antibodies. Satisfactory vaccination with B.C.G. and
smallpox vaccines is indicated by tuberculin conversion and
reaction at the vaccination site respectively. There are, how-
ever, no generally accepted serological or other tests for
assessing a child's postvaccination immunity to whooping
cough, though it has been claimed recently2 that serum levels
of pertussis agglutinins 2 and 3 are of value in this respect.
The issue is further complicated by the possibility that post-
vaccination immunity is partial in some children and may be
overcome by intense exposure to infection. All these factors
permit a wide range of speculation on the efficacy of per-
tussis vaccines. Only by carefully conducted, extensive, and
costly field trials can efficacy be determined, but such trials
are no longer feasible in Britain in view of the currently low
incidence of the disease.
The series of field trials3 5 carried out by the Medical

Research Council between 1942 and 1959 showed that only
some preparations provided a high level of protection and
that the potency of vaccine, as measured by the mouse pro-
tection (intracerebral challenge) test corresponded fairly well
with protective efficacy in children. The test was subse-
quently adopted for monitoring the potency of pertussis
vaccines, but it is not entirely satisfactory. Doubts over
efficacy arose again when a British vaccine used before 1968
was found6 to give a protection rate of only 20% in children
exposed to whooping cough in their homes. Meanwhile,
the potency requirement for a dose of British vaccine has
been increased7 from 2 to 4 International Units, a standard
used for some years by some manufacturers, while 1, 3 agglu-
tinogenic strains of Bordetella pertussis, corresponding to
the prevalent wild serotype, have been included in vaccines.
Aluminium absorbed preparations have become commerci-
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ally available, and new immunization schedules have been
introduced.

Perhaps one of the main aspects of controversy about per-
tussis vaccines is the extent to which routine childhood im-
munization has been responsible for the fifty-fold decrease in
notifications between 1953 and 1972. Critics attribute8 this to
decreased virulence of the natural organism, as evidenced by a
sharp fall in whooping cough case fatality rates from 1 % in 1947
to 0'16% in 1952-the period immediately before pertussis
vaccines were widely used. Whooping cough notifications
were already declining when routine vaccination was nation-
ally recommended in 1957, and the effect of the vaccination
campaign was poor in comparison with that achieved by
those against diphtheria and poliomyelitis. Advocates of
immunization, however, attribute the marked improvement
in case fatality rates between 1947 and 1952 to improved
social conditions and the introduction of new and more
effective therapeutic measures, including antibiotics for the
treatment of certain complications. There was no fall-off
in notifications during that period, but as the proport;on of
children vaccinated increased after 1952 so the number of
notifications steadily declined, to reach a record low level in
1972. The case fatality rate has remained constant at about
0-1 % since 1952, suggesting that the virulence of the organ-
ism is unchanged. The marked success of the diphtheria and
poliomyelitis vaccination campaigns has been attributed to
the administration of vaccine to a large section of the total of
susceptible individuals in the population, thereby rapidly
reducing the number at risk and the potential sources of
infection. Routine pertussis vaccination schemes, however,
were adopted by local authorities slowly over a ten-year
period before they were nationally recommended by the
Ministry of Health in 1957. This, and restriction of vaccina-
tion to infants under 12 months of age, permitted only a
gradual reduction in the pool of susceptibles and consequently
only a slow decline in whooping cough notifications. As the
number of vaccinated children slowly accumulated, so the
notifications declined.10
The safety of pertussis vaccines is also subject to doubts,

concern, and speculation because of the absence of reliable
data. Minor upsets are common10 during the first 24 hours
after vaccination and are probably associated with transient
pyrexia. They are more evident during this period after plain
than adsorbed vaccine and after the first more than after
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subsequent injections.°0:"But arbitrary methods of defining
and grading reactions, based on parental observations and
opinions, and the absence of control groups do not allow for
separation of specific from background reactions. Persistent
screaming and collapse occur,12 but their true incidence is
not known.

Severe and permanent adverse effects of pertussis vac-
cines have recently become the subject of public concern.
One source claims that between 60 and 80 children acquire
permanent brain damage each year as a result of pertussis
vaccination. This somewhat crude estimate is not sup-
ported by any information on actual cases and greatly ex-
ceeds the numbers reported to the authorities. Rarely are
fully documented cases reported in British journals, possibly
because of difficulties in clearly establishing a cause-and-
effect relationship. Similarly, there is a reluctance to report
medical calamities of definitely established pathogenesis
occuring by chance soon after pertussis immunization. Re-
cently an account was given by Kulenkampff et al.13 of 36
children seen at the Hospital for Sick Children over a period
of 11 years and believed to have suffered neurological com-
plications of pertussis inoculation. Kulenkampff et al. did
not think that most of the cases they saw-usually months
or years after the acute episode-represented a chance associa-
tion with vaccination because of the clustering of illness
in the 7 days, and particularly in the first 24 hours, after
inoculation. Most of these children had had convulsive
episodes within days of vaccination, leaving many men-
tally retarded or suffering from epilepsy or both.

Could the connexion be fortuitous? The incidence of
first convulsions in children in the age range given per-
tussis vaccination is about 1 per 100,000 children a day and,
with an uptake of 2 million doses of vaccine a year, con-
vulsions occurring by chance after vaccination can be ex-
pected.14 A recently reported survey1' has shown that the
incidence of sudden unexpected deaths in which necropsy
failed to reveal any major disease was 2-78 per 1,000 live
births, a figure in remarkable accord with estimates from
four other sources. Half the deaths occured in children be-
tween 2 and 6 months of age and a sixth in children 7 to 12
months of age, giving a risk rate of 11 and 4 deaths respec-
tively per million children per day. Thus instances of a sudden
unexpected death fortuitously occurring within a few days of
pertussis vaccination can be expected. These considera-
tions merely highlight the difficulties experienced in dis-
cerning between vaccine-attributable and chance-associated
reactions in infants given vaccine on three or four separate
occasions.
There is, however, general agreement that pertussis vaccine

can give rise to neurological complications in definable high
risk groups of children. They include children with existing
disorders of the central nervous system, a history of con-
vulsions, or a family history of convulsions. In view of the
current low incidence of whooping cough, those children
should not be vaccinated. It would also be judicious to post-
pone vaccination of a child who is temporarily unwell.

Routine vaccination cannot be recommended unless the
benefits derived from it clearly outweigh its disadvantages.
The Joint Committee on Vaccination and Immunization is
of the opinion that, on present evidence, vaccination against
whooping cough is still a valuable health measure and should
continue.16 But the evidence on the efficacy and safety of
pertussis is blurred and open to conflicting interpretations.
Recent publicity has added a new dimension to the draw-
backs-parental anxiety over the possible damaging effects of
this vaccine. Practitioners and medical officers, caught un-

prepared by the publicity, have lost some of their enthusiasm
for promoting pertussis vaccination, especially in view of
the difficulties in interpreting available data on safety and
efficacy.

Pertussis vaccine has been administered to more than 75%
of children in recent years but in future the vaccination rate
is likely to be substantially less. This may not affect noti-
fication rates for the next three or four years, but whether
the low vaccination rates will result in the re-establishment
of a substantial pool of children susceptible to whooping
cough and a resurgence of epidemics is uncertain. Mean-
while, the Joint Committee intends to assess the degree of
hazard which whooping cough continues to present and to
review information on the risks of immunization. Con-
sideration could perhaps be given to whether a two-dose
schedule of diphtheria-tetanus-pertussis immunization, as
recommended in New Zealand, is an acceptable alternative
to the current three-dose schedule, and to reducing the per-
mitted maximum number of killed Bordetella pertussis per
dose of vaccine from 20,000 million to 15,000 million organ-
isms.
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Hernias in Children
Repair of an inguinal hernia is one of the most common
operations in children; the hernia is almost invariably an
indirect one and is a congenital abnormality due to failure
of obliteration of the processus vaginalis. Usually surgical
repair is recommended as soon as the hernia is recognized
though it may be postponed if the child is in poor general
condition or is very small and the surgeon is inexperienced;
but the presumption is that surgery will be needed since the
patent processus vaginalis allowing herniation of bowel will
not obliterate spontaneously. Since the days of McLennan'
in 1922 and Herzfeld2 in 1925 radical cure in the United
Kingdom has been limited to ligation and division of the
sac at its neck, with or without removal of the sac. Strangely
enough, hydrocele of the tunica vaginalis in infants and
children-also a congenital abnormality due to incomplete
obliteration of the processus vaginalis-is accepted as a
condition, which, in the first year of life at least, may re-
solve spontaneously, presumably because in this case fur-
ther obliteration of the processus does take place.
Too little is known of the method and natural history of

obliteration of the processus vaginalis, though in 1885 Sachs3
showed that the processus was open in 80-94% cases at
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