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'THE DANGERS OF A TIBIOTICS'

A typographical error appeared in the addendum to the
article 'The dangers of antibiotics' by Prof. L. Eales, in the
Journal of 17 February 1962 (36, 121). The addendum (p. 126)
should read:

'Since the completion of this paper, a new type of sensitiza-

tion to erythromycin proprionate lauryl ulphate (and possibly
tJ triaceryloleandomycin) has been recognized. It occurs tin
patients treated for longer than 14 day, and is manifested by
reversible (not irreversible, as printed) jaundice, and changes
in me liver-function tests which are uggestive of intmhepatic
cholestasis. '
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An exacting study was carried out early in 1960 at New
Haven, Conn., of live poliomyelitis vaccination (Sabin strain)
of pre-school children who had already been vaccinated with
Salk-type inactivated vaccine. At its completion there remained
in the study 348 children over 6 months and under 5 years
old. They belonged to about 165 families livin.g in 4 lower­
income 'housing projects' and an adjacent residential district,
all in different sections of the city. Of these 348 children, 58
were aged 4 years or more (including 11 aged 5), 67 aged 3,
88 aged 2, 82 aged I, and 53 under 1 year old. 6% had
received 1 dose of Salk-type vaccine, 15% 2 doses, 60% 3
doses, and 19% 4 doses; of those aged 2, 3 and 4 nearly 90%
had received 3 or more doses.

Three different schedules of oral vaccination were adopted.
In schedule A, Types I, 3 and 2 were given separately as
ffi0novalent vaccines I month .apart, in doses of 0'2 ml., each
containing 100,000 tissue-cuLture doses (TCD,.). In schedule
B, monovalent Type 1 (0'2 m!.) was followed 6 weeks later
by a bivalent vaccine containing Types 2 and 3 in doses of
0·2 ml., each dose containing 100,000 TCD,. of each type.
In schedule C, trivalent vaccine was given twice, 6 weeks apart,
in doses of 0·2 m!., each containing 1,000,000 TCD", of each
type. The age, vaccine history, and antibody status of the
children on each of the 3 schedules were closely comparable.

The vaccinees were followed up for 6 months and no
reacti<J!llS or iHne:.s were reported. 'No cases of poliomyelitis
oocurred -in New Haven during the vaccine trial or the 6
months following. The only case in 1960 occurred in October,
and this patient was not a member of the group studied.

Antibodies
Blood specimens were collected on filter paper before oral

vaccination was begun, and follow-up specimens were collected
4 - 6 weeks after the last dose of vaccine was ,given. The anti­
body deterrnina~ions were carried out by the micromethod of
Green and Opton, the 'virus-serum' mixture being incubated
for 1 hour at 1"oom temP.f;rature, which is a less sensitive
method for detecting small amounts of antibody (particularly
the 'low-avidity' type) than the commonly used pH test.

Notwithstanding that they were a well Salk-vaccinated group,
many -of the children, before oral vaccination, were found to
lack antibody to one or more types; 23% were triple positive,
24% negative to I type, 31 % negative to 2 types, and 22 %
were .triple negative. (These percentages of negatives are
somewhat higher than would have been the case if the pH
test had been Th'ied.) Most of the triple positives were aged
2, 3 and 4 years while most of the triple negatives were
aged I year and less.

After the oral vaccination the number of conversions for
all types (from negative to posilive) was high, and surprisingly
similar for each of the 3 schedules. The over-all conversion
rates were 95% for Type 1, 98% for Type 2, and 86% for
Type 3, the triple negatives responding as well as those lacking
only 1 or 2 antibodies. There was lime difference between
conversions to a titre of 1: 8 or higher and those 'to 1: 16
or -higher. The blood specimens (both before and after oral
vaccination) from the children who had apparently failed to
convert, or exhibited only -low-level antibodies, were then
re-tested, the incubations being carried out 'overnight' at
4°C. to increase the sensitivity of the neutralization test; and
by this technique antibodies were detected in specimens from
a number of children first classified as negative. The conver-

sion rate then became 99% for Type I, 100% for Type 2,
and 95% for Type 3.

There were no significant differences in either conversion
rates or antibody levels in relation to age; the youngest
children (including the triple negatives) responded as well as
the older ones. .

Sixty-three of the children who were ori-ginally triple negative
were bled a,gain (April-May 1961) about 1 year after oral
vaccination, and their antibody levels were compared with the
titres 6 weeks after vaccination. There was some decline, as
occurs with natural infection with wild poliovirus, but no
appreciable fall-off to insignificant levels, and no significant
difference here between the 3 administration schedul . 'fore­
over, when the specimens giving negative or low-level results
were re-tested by the long-incubation technique, the percentage
showing antibodies (I: 16 or higher) after 1 year was 95%
for Type I, 100% for Type 2, and 95% for Type 3.

Virus Excretion
Virus-excretion tests were carried out (largely according to

methods recommended by Melnick) on rectal swabs taken on
the day of vaccination and weekly thereafter for 6 - 7 weeks
after the final dose of vaccine.

In the triple-negative children on schedule A about 75%
were found to be excreting Type 1 virus a week or so after
oral vaccination with that type; for Type 2 the figure was
about 55%, and for Type 3 about 85%. On schedule B the
approximate fi,gures were Type I, 75%; Type 2, 70%; and
Type 3, 85%; on schedule C, Type 1, 50%; Type 2, 85%;
and Type 3, 60%. Since it was rectal swabs that were tested,
and not stool specimens, a few excretions were no doubt missed
and "these results may therefore be on the low side of the
true pictur-e. It was discovered, too, that in some of the
schedule-B group the Type 2 virus was overgrown by Type 3
in the testing procedure, with a consequent missing of Type 2
y.irus that was in fact present in the faeces. The same factor
was probably operative in connevtion with the low percentage
of Type 2 virus found in the swabs in the schedule-A group.

The virus excretion of all the types persisted in individual
children for varying periods up to several weeks.

The study group was found to be remarkably free of other
enterovirus infection at the time when the oral vaccine trial
was initiated; only 2 362 prevaccinai specimens were posi­
tive, both giving a slowly growing, unidentified cytopathic
agent.

Conclusion
The study demonstrated that in more than 95% of pre­

school children a single exposure to each polioviru5 type pro­
duced a prompt infection and a brisk antibody response which
persisted with little decline for at least 1 year. Oral vaccine
would seem therefore to offer the simplest and most effective
means of prodocing immunity in children of tlUs young age­
group. The antibody determination made before the oral
vaccination showed that their response to Salk-type vaccine
is frequently inadequate.

It could not be decided which of the 3 administration
schedules hould be preferred. They gave equally satisfactory
results. However, ·the Io-times larger dose of trivalent vaccine
given twice in schedule C had no apparent advantage over
the smaller dose used in the other 2 schedules. As between
schedule A and schedule B, the latter has the important
advantage that it necessitates only 2 doses of vaccine instead
of 3.


