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WHO-supported Comparative Studies
of Attenuated Live Measles Virus Vaccines*

W. CHARLES COCKBURN,1 JOSEF PEtENKA 2 & T. SUNDARESAN3

Under the auspices of WHO a comparative study of attenuated live measles vaccines
was made by teams in five countries: Canada, Czechoslovakia, Nigeria, Switzerland and
Yugoslavia. The reactions and antibody responses to Enders' Edmonston B vaccine with
or without gamma-globulin and to the Schwarz, Beckenham and Milovanovic' vaccine were
measured. In each trial Enders' Edmonston B vaccine with gamma-globulin was used as
a " standard " vaccine, and in each trial there was also an unvaccinated control group.
There were altogether 1685 children in the study-1317 vaccinated and 368 controls.

Each team placed the vaccines in a similar order as to the percentages of children
with rash andpyrexia after vaccination. The percentages of children with rash andpyrexia
after injection of the same vaccine were, however, found to vary greatly between trials.
It was therefore impossible to give accurate figures for the percentage of children who
would develop pyrexia after any one vaccine, but in general terms the proportion ofchildren
with fever of39.4°C (103°F) or more may be expected to varyfrom 10 % to 30 % depending
on the vaccine used. Six of the vaccinated children (0.5 %) had convulsions 6-9 days
after vaccination, but no other serious reactions and no permanent sequelae were recorded.
No convulsions occurred in the unvaccinated control groups. The antibody responses were
measured by the haemagglutination-inhibition test; nearly all children gave an antibody
response but this varied with the vaccine employed. Children given vaccines causing the
most reaction had the highest antibody levels.

In other papers recently published in the Bulletin
of the World Health Organization (Hendrickse et
al., 1965; Martin Du Pan, 1965; Nagler et al., 1965;
Syruicek et al., 1965) the details have been reported
of studies in which a number of live measles vaccines
were compared with one another as to the severity
of the reactions and the levels of antibody they
produced in a series of strictly controlled trials
carried out mainly in children between 8 months
and 3 years of age according to a common plan
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prepared by the World Health Organization. In
this paper the results of the different trials are
brought together in summary form and compared.
Trials were made in Canada, Czechoslovakia,
Nigeria, Switzerland and Yugoslavia.' The object
was to measure the incidence and severity of reac-
tions 5-15 days after vaccination and the antibody
responses 4-6 weeks after vaccination. The children
in the Canadian and Czechoslovak trials were living
in infants' and children's homes and orphanages
and were observed several times daily; the children
in Yugoslavia and Nigeria lived in their own homes;
some of the children in the Swiss trial were in day-
nurseries or lived in infants' and children's homes
and the others were in their own homes.

In each trial the children were allocated to the
vaccine groups by randomization of the serial
numbers of their record cards. Those responsible
for the enrolment and vaccination of the children

'The results of the Yugoslav trial have not yet been
separately published.
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were not responsible for making and recording the
follow-up observations. The vaccines were stored
and administered in accordance with the instructions
of the makers.
Blood was drawn from a proportion of children

immediately before and 4-6 weeks after injection.
As far as possible, each child was visited daily for
21 days after vaccination. The presence of rash,
conjunctivitis, tonsillitis or pharyngitis and the
occurrence of severe reactions were recorded. Rectal
temperatures were taken daily in the late afternoon
(this was not always possible in the Swiss and
Nigerian trials; in Nigeria the children were visited
only on the 6th, 8th, 9th, 10th, 11th, and 13th days
after vaccination, and in Switzerland the observations
on the children living at home were made by the
parents and not by the team members). Copies
of the records for each child in the trials were sent
by the teams concerned to WHO headquarters,
where they were subjected to uniform methods of
analysis to facilitate comparisons between vaccines
and areas and to give a general picture of the
information obtained. These original records, and
not the published papers, were used in the prepa-
ration of the present report.
Of the total children in all the trials a sample

of about 20% were bled and only 3 % of those
bled had antibody before vaccination. This indi-
cates that very few of the children in any group
had pre-existing antibody.

SOURCE OF VACCINES

All the vaccines were derived from the original
Edmonston B strain of Enders. A single lot of the
Enders' Edmonston B vaccine prepared in the
Merck, Sharp & Dohme Laboratories was used
along with gamma-globulin (0.22 ml per kg of
body-weight) as a " standard " vaccine in all trials.
A single lot of Beckenham 20 vaccine, designated
Beckenham 20/2, was prepared and set aside by
the Wellcome Laboratories for the trials and was
used in Czechoslovakia, Nigeria, Switzerland and
Yugoslavia. Part of an earlier batch (Beckenham
20/1) was used in Nigeria in addition to batch 20/2.
The Beckenham 20 strain vaccine used in the spring
trial in Canada 1 was not prepared by the Wellcome
Research Laboratories but by another laboratory.
Though it was of good potency when tested in bulk,
it was found that in the ampoules it contained no

1 There were two trials in Canada: one in the spring of
1964 and one in the autumn.

live virus; as it was not immunogenic it has been
excluded from this report. The Schwarz vaccine
was included in all trials; one batch, used in three
trials, was prepared by the Pitman Moore Labora-
tories and the other, also used in three trials, was
prepared by Glaxo Research Laboratories. No
consistent differences in reaction rates or antibody
responses were observed between the Pitman Moore
and the Glaxo batches. The Enders' Edmonston B
vaccine given without gamma-globulin was from a
batch commercially distributed by Merck, Sharp
& Dohme and was used in Canada (both trials) and
Czechoslovakia. (It was also used in Switzerland,
but after the controlled trials had been completed,
and is therefore disregarded here.) The Milovanovic
vaccine, prepared at the Virological Department of
the Institute of Hygiene in Belgrade, was used in
Czechoslovakia and Yugoslavia. The control groups
were inoculated with sterile tissue-culture fluid,
prepared by Merck, Sharp & Dohme, except in
Canada, where physiological saline was used. The
vaccines used in the trials are shown in Table 1.
Except for Beckenham 20/1, all the vaccines were
used in more than one area.

NUMBERS OF CHILDREN

The numbers of children in each vaccine group
in each trial are shown in Table 2, and the mean
ages of the children in Table 3. The numbers in
each group in different trials varied from 33 to 92
but were similar in each group in individual trials,
except that, in the trials in Czechoslovakia, the
groups given Enders' Edmonston B vaccine without
gamma-globulin or Milovanovic vaccine were about
half the size of the other groups. The total number
of vaccinated children and controls in all the trials
was 1685.

Information about reactions was analysed for
the purpose of this report only for the interval
between the fifth and fifteenth days after vaccination.
The interval differed from that used by the original
investigators and this, together with occasional
differences in the criteria for inclusion or exclusion
of records, accounts for the differences between
the numbers given in this report and those in the
published reports referred to earlier. For all the
trials, except the Nigerian trial, daily records were
available over the chosen interval. In Nigeria and
Switzerland the system of follow-up was modified,
as has already been mentioned. These modifications
may have lessened the validity of comparisons
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TABLE I
VACCINES INCLUDED IN THE TRIALS

Enders' Edmonston B Beckenham
Country With Without Schwarz Milovanovid4 Controls

v-globulin v-globulin 20/2 20/1

Canada (spring) x x x x

Canada (autumn) x x x x

Czechoslovakia x x x x x x

Nigeria x x x x x

Switzerland x x x x

Yugoslavia x x x x x

NUMBER OF CHILDREN
TABLE 2

IN EACH VACCINE GROUP AND IN EACH TRIAL

Enders' Edmonston B Beckenham
Country With Without Schwarz | Milovanovid | Controls Total

v-globulin v-globulin 20/2 20/1

Canada (spring) 34 33 39 - -| 35 141

Canada (autumn) 38 37 43 _ - - 42 160

Czechoslovakia 85 33 89 86 - 39 92 424

Nigeria 48 - 46 43 56 - 54 247

Switzerland 80 _ 68 73 - - 65 286

Yugoslavia 87 - 87 87 - 86 80 427

372 103 - 372 { 289 [ 56 [ 125 368 f 1685

TABLE 3
MEAN AGE IN MONTHS OF THE CHILDREN IN EACH VACCINE GROUP

Enders' Edmonston B Beckenham I
Country With Without Schwarz 20/2 2011 Milovanovid Controls

v-globulin v-globulin 22 0 I

Canada (spring) 15.2 15.2 14.8 - - - 15.3

Canada (autumn) 14.0 13.5 13.1 - - - 13.2

Czechoslovakia 19.9 23.3 21.8 20.8 - 17.1 20.1

Nigeria 12.7 - 12.8 13.1 13.4 - 11.4

Switzerland 28.9 - 27.3 25.2 - - 32.2

Yugoslavia 21.6 - 22.8 22.4 - 23.5 22.8
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between the Nigerian and Swiss studies and the
other studies.

RESULTS

Information on conjunctivitis and on tonsillitis
and pharyngitis is given in Table 4, from which
it is clear that the reported incidence of these signs
varied enormously between trials both in the
vaccinated and in the control groups. Most of the
variations can probably be explained by differences
in the number of times the children were examined
each day and in the definitions adopted by individual
observers. No consistency between trials was

observed when the groups were ranked according
to the percentage of children with conjunctivitis or

tonsillitis, nor did any clear pattern emerge within
trials; and, when the incidence in the control groups
is also taken into account, it seems reasonable to
conclude that neither sign could be ascribed with
certainty to the vaccines.

Great variations were. also observed in the reported
incidence of rash (Table 5). For example, 33%
of the child&en given Enders' Edmonston B vaccine
in the first trial in Canada had a rash compared
with only 3% of children living in the same orphan-
age and seen by the same observers in the second

trial. Another great variation is seen in the results
with the Schwarz vaccine, for which the percentages
with rash in different trials varied between 6 and 45.
When the vaccines in each trial were, however,
ranked in order of increasing percentage of rash
in the vaccinated children (Table 6) the order was

more or less the same in all the trials.
To make the readings of temperature as accurate

and uniform as possible all temperatures were taken
rectally and almost all were taken at the same time
of day-the late afternoon. The percentages of
children with temperatures of different levels are
shown in Table 7. It is evident that even with rectal
temperatures there were wide variations recorded
for the same vaccines in different trials. For example,
only 6.9% of the Yugoslav children given Enders'
Edmonston B vaccine with gamma-globulin had a

pyrexia of 39.4°C (103°F) or more compared with
38.2% of children in the first (spring) Canadian
trial. As is shown in Table 8, however, the observers
in the different trials put the vaccines in the same
order on the basis of percentages of children with
pyrexia. Using rash and pyrexia as indications of
reactions, therefore, the observers in the different
trials put the vaccines more or less in the same order
but the data available cannot be used to give accur-

TABLE 4
PERCENTAGES OF CHILDREN WITH CONJUNCTIVITIS

AND TONSILLITIS OR PHARYNGITIS

Enders' Edmonston B Beckenham
Country With Without Schwarz Milovanovii Controls

v-globulin v-globulin 2

Conjunctivitis

Canada (spring) 14.7 24.2 15.4 - _ _ 25.7

Canada (autumn) 21.1 32.4 27.9 _ - - 26.2

Czechoslovakia 83.5 48.5 79.8 86.0 - 82.1 80.4

Nigeria 6.2 - 0.0 7.0 7.1 - 3.7

Switzerland 2.5 - 5.9 9.6 - - 0.0

Yugoslavia 34.5 34.5 46.0 - 47.7 26.2

Tonsillitis or Pharyngitis

Canada (spring) 2.9 3.0 5.1 - _ - 0.0

Canada (autumn) 2.6 5.4 4.7 _ - - 7.1

Czechoslovakia 10.6 12.1 6.7 14.0 - 12.8 9.8

Nigeria 20.8 - 15.2 20.9 10.7 - 14.8

Switzerland 5.0 _ 2.9 6.8 - - 6.2

Yugoslavia 29.9 42.5 48.3 - 41.9 27.5
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TABLE 5
PERCENTAGES OF CHILDREN WITH RASH

Enders' Edmonston B Beckenham
Country With Without Schwarz Mllovanovld Controls

v-globulin v-globulin 20/2 20/1

Canada (spring) 23.5 33.3 30.8 - -_ 2.9

Canada (autumn) 0.0 2.7 9.3 - _ _ 2.4

Czechoslovakia 42.4 47.4 44.9 73.3 - 53.8 17.4

Nigeria 12.5 - 21.7 30.2 25.0 - 16.7

Switzerland 6.2 _ 13.2 27.4 - - 0.0

Yugoslavia 4 3.4 - 5.7 35.6 - 4.7 1.2

TABLE 6
VACCINE GROUPS RANKED ACCORDING TO INCREASING PERCENTAGE OF CHILDREN

WITH MEASLES-LIKE RASH

(spring) | Canadau Czechoslovakia Nigeria Switzerland Yugoslavia

Controls Enders' Controls Enders' Controls Controls
Edmonston B with Edmonston B with
v-globulin v-globulin

Enders' Controls Enders' Controls Enders' Enders'
Edmonston B Edmonston B with Edmonston B with Edmonston B
with v-globulin v-globulin v-globulin with v-globulin

Schwarz Enders' Schwarz Schwarz Schwarz Milovanovi6
Edmonston B with
v-globulin

Enders' Schwarz Enders' Beckenham 20/1 Beckenham 20/2 Schwarz
Edmonston B Edmonston B
without v-globulin without v-globulin

Milovanovid Beckenham 20/2 Beckenham 20/2
Beckenham 20/2

ate figures for the percentage of children who may
be expected to develop pyrexia or a measles-like rash.

In an endeavour to improve the accuracy of the
observations on pyrexia the percentage of children
with temperatures of 39.40C (1030F) or more in the
control groups were subtracted from the corres-
ponding vaccinated groups, and, because the method
of follow-up was different, the Swiss and Nigerian
trials were omitted. This did not greatly improve
the accuracy however, and by this method the
lowest and highest percentages observed were as
follows:

Enders' Edmonston B with
gamma-globulin

Schwarz
Beckenham 20/2
Milovanovid
Enders' Edmonston B alone

4% - 38%
4%- 16%
17% - 20%
18% - 27%
19% - 58%

The most that can be concluded from these
observations is that Schwarz vaccine and Enders'
Edmonston B vaccine with gamma-globulin appear
to cause the fewest high temperatures; Enders'
Edmonston B vaccine alone causes the most, and
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TABLE 7
PERCENTAGE DISTRIBUTION OF CHILDREN ACCORDING TO THEIR MAXIMUM POST-VACCINATION TEMPERATURE

Enders' Edmonston B Beckenham
Country Maximum post-vaccination With Without Schwarz Milovanovid Controls

v-globulin v-globulin J202 11

Canada (spring) < 38.3°C (< 101°F) 26.5 6.0 25.6 - - - 82.9

38.3°C-39.3°C (101 °F-102.9°F) 35.3 36.4 59.0 - - _ 17.1

39.4°C-39.9°C (103OF-103.9°F) 17.6 18.2 10.3 - _ _ 0

. 400C (. 104"F) 20.6 39.4 5.1 - - - 0

Canada (autumn) < 38.3°C (< 101°F) 47.4 10.8 25.6 - _ _ 66.6

38.3°C-39.3°C (101°F-102.9°F) 34.2 29.7 53.5 - _ _ 28.6

39.4°C-39.9°C (103°F-103.90F) 10.5 35.2 16.3 - _ _ 2.4

2 400C (> 104°F) 7.9 24.3 4.6 - - _ 2.4

Czechoslovakia < 38.30C (< 101°F) 53.6 42.4 58.4 39.5 - 46.2 77.2

38.3°C-39.3°C (101°F-102.9°F) 36.9 33.3 32.6 38.4 - 30.7 17.4

39.4°C-39.9°C (103°F-103.9°F) 1.2 6.1 5.6 11.6 - 15.4 2.2

2 400C (> 104°F) 8.3 18.2 3.4 10.5 - 7.7 3.2

Nigeria < 38.30C (< 101°F) 75.0 - 67.4 60.5 71.4 - 75.9

38.3°C-39.3°C (101OF-102.9°F) 16.7 - 21.7 30.2 21.4 - 16.7

39.4°C-39.9°C (103°F-103.9°F) 6.2 - 8.7 9.3 5.4 - 5.6

2 400C (2 104°F) 2.1 - 2.2 0 1.8 - 1.8

Switzerland < 38.30C (< 1010F) 75.0 - 47.1 41.1 - - 84.6

38.3°C-39.3°C (101°F-102.90F) 16.2 - 33.8 34.2 - - 9.2

39.4°C-39.9°C (103°F-103.9°F) 3.8 - 10.3 13.7 - - 4.6

| 400C (> 104°F) 5.0 - 8.8 11.0 - - 1.6

Yugoslavia < 38.30C (< 101FF) 59.8 - 44.8 24.1 - 22.1 87.6

38.3°C-39.3°C (101°F-102.9°F) 33.3 - 43.7 55.2 - 50.0 11.2

39.4°C-39.9°C (103°F-103.9°F) 4.6 - 9.2 13.8 - 17.4 1.2

|. 400C (> 104°F) 2.3 - 2.3 6.9 - 10.5 0

the Beckenham and Milovanovic vaccines occupy Serious reactions
a middle place.

In rable 9 is information on the mean day of In the period 5-15 days after vaccination, six
onset of high fever and the mean duration of fever cases of convulsions occurred-usually between the
of 39.4°C (103°F) or more in children in the four sixth and ninth days. Three were in children given
trials made in institutions. These data are reason- Enders' Edmonston B vaccine with gamma-globulin
ably consistent between trials. They show that rash and one each in the groups given Enders' Edmon-
occurs between the eighth and tenth days and that ston B vaccine alone, the Schwarz vaccine, and the
high fevers last not more than abouit 24-36 hours. Milovanovic vaccine. None was in the control
No differences were observed between the vaccines. groups. Altogether 1317 vaccinated children and
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TABLE 8
VACCINE GROUPS RANKED ACCORDING TO INCREASING PERCENTAGE OF CHILDREN

WITH PYREXIA OF 39.4°C (103°F) OR MORE

(spring) (Canadau Czechoslovakia Nigeria Switzerland Yugoslavia

Controls Controls Controls Beckenham 20/1 Controls Controls

Schwarz Enders' Schwarz Controls Enders' Enders'
Edmonston B with Edmonston B with Edmonston B
v-globulin v-globulin with v-globulin

Enders' Schwarz Enders' Enders' Schwarz Schwarz
Edmonston B with Edmonston B with Edmonston B with
v-globulin v-globulin v-globulin

Enders' Enders' Beckenham 20/2 Beckenham 20/2 Beckenham 20/2 Beckenham 20/2
Edmonston B Edmonston B
without v-globulin without v-globulin

Milovanovid Schwarz Milovanovic

Enders'
Edmonston B
without v-globulin

TABLE 9
MEAN DAY OF ONSET OF PYREXIA OF 39.4°C (103°C) OR MORE AND MEAN DURATION

OF PYREXIA

Enders' Edmonston B
Country Schwarz Beckenham Milovanovid ControlsWith Without 20/2 nv6 Cnrl

v-globulin v-globulin

Mean day of onset of pyrexia of 39.4°C (103°F) or more

Canada (spring) 9.2 9.0 8.5 _ -

Canada (autumn) 10.0 9.1 8.0 - - 9.0

Czechoslovakia 9.8 9.8 8.5 8.5 8.3 9.2

Yugoslavia 10.7 - 8.6 9.1 8.3 5.0

Mean number of days with pyrexia of 39.4°C (103°F) or more

Canada (spring) 1.6 1.8 1.3 _ _ -

Canada (autumn) 1.6 2.0 1.3 - - 3.0

Czechoslovakia 1.8 1.1 1.1 1.3 1.2 1.6

Yugoslavia 1.7 - 1.3 1.2 1.3 1.0

368 controls were included in these trials: the
convulsion rate in the vaccinated was therefore
0.5%. No other serious reactions were observed.

Antibody responses (haemagglutination-inhibition)
Paired sera from children in the trials were

examined locally and in some cases aliquots were
sent to Dr James H. S. Gear, South African Institute

for Medical Research, Johannesburg, South Africa,
for examination by the haemagglutination-inhibition
test.
The results of the tests by Dr Gear are given in

Table 10 and (so far as the small numbers may be
used as a basis for conclusions) indicate that the
vaccines causing most reaction give the highest
titres and the vaccines causing least reaction give
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TABLE 10
RESULTS OF HAEMAGGLUTINATION-INHIBITION TESTS

Paired sera Titres after vaccination

accine group Trial emean ttricNo. conuperti Percentage Nega- <80 80 160 240 320 400 >20 mean titre
No. tested converted tive

Enders' Canada 31/34 91 3 2 2 7 0 7 1 12 183.1
Edmonston B
with v-globulin Nigeria 15/17 88 2 1 0 3 0 1 0 10 211.3

Yugoslavia 12/12 100 0 0 2 3 2 5 0 0 203.5

Enders' Canada 30/33 91 3 0 0 0 0 9 1 20 382.6
Edmonston B
without v-globulin

Schwarz Canada 39/39 100 0 2 3 18 1 13 0 2 196.5

Nigeria 20/20 100 0 1 2 6 0 2 0 9 320.0

Yugoslavia 9/9 100 0 0 0 3 1 4 0 1 265.7

Beckenham 20/2 Nigeria 16/17 94 1 0 2 1 0 6 1 6 293.1

Yugoslavia 12/13 92 1 0 1 1 0 3 0 7 276.5

Beckenham 20/1 Nigeria 18/21 86 3 2 1 2 0 1 1 11 175.7

Milovanovid Yugoslavia 10/10 100 0 0 1 4 - 2 1 2 252.5

Controls Canada 0/37 - 37 0 0 0 0 0 0 0 -

Nigeria 2/23 9 21 0 0 0 0 0 0 2 1.8

Yugoslavia 1/14 7 13 1 0 0 0 0 0 0 1.2

the lowest titres. Some 60% of the 33 children
given Enders' Edmonston B vaccine alone had
post-vaccination titres of 640 or over compared with
17% of the 68 children given Schwarz vaccine.

DISCUSSION

The findings in these trials, carried out in five
countries according to a common plan, are similar
to those already reported by workers in individual
countries. All the vaccines tested caused some
degree of pyrexia. Though accurate percentages
of pyrexias of 39.4°C (103°F) or more could not be
obtained because of the wide variations between
trials, it is probable that in general terms from 10%
to 30% of children develop this degree of pyrexia,
the figure varying according to the vaccine employed.
The high pyrexia lasted a relatively short time
(24-36 hours) and its duration did not seem to
depend on the vaccine used. Though six children

(out of 1317 vaccinated) developed convulsions that
may have becn due to the vaccine, none was known
to have suffered any permanent sequelae and no
other serious manifestations were recorded. Because
of the small numbers it is not possible to say
whether one vaccine differed from another in its
tendency to excite convulsions but there is no
suggestion that there was such a difference. The
antibody levels were lowest with the vaccines causing
the least reaction and highest with the vaccines
causing the most. Assessment of the significance of
the difference in titres in relation to the degree and
duration of protection from infection depends on
observation of the vaccinated children over a longer
period and it will be some years before a definite
assessment can be made. For the present those
responsible for the control of communicable disease
must weigh, so far as they can do so, the importance
of the degree of reaction against the severity of the
natural disease. Where complications and deaths
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are frequent the reactions to the vaccines will carry
less weight than in countries where deaths are rare
and where the complications which occur can be
quickly and adequately treated. In the meantime
the quest for a strain which provokes the minimum
of reactions and induces a good antibody response
should continue, and the use of inactivated vaccine
followed by live vaccine (a procedure which consi-
derably reduces the reaction rates) should be
subjected to further large-scale investigation.

One valuable lesson from the study is that the
variations in the proportion of reactions which
observers in different trials may record with the
same vaccine can be at least as great as the varia-
tions observed between different vaccines in the
same trial. It is therefore impossible to compare
reaction rates provoked by different vaccines except
when the vaccines are compared directly. Even in
these circumstances the results from different sets
of trials may be difficult to compare accurately.

RI SUMt

Des 6tudes compar6es de diff6rents vaccins anti-
rougeoleux ont 0t6 faites au Canada (2 exp&rimentations),
au Nig6ria, en Suisse, en Tchecoslovaquie et en Yougo-
slavie par des 6quipes travaillant sous les auspices de
l'OMS. Les vaccins 6tudies ont e le vaccin souche
Edmonston B d'Enders sans gammaglobuline et les
vaccins Schwarz, Beckenham et Milovanovic. Chaque
exp6rimentation comprenait en outre deux groupes,
I'un qui a requ du vaccin souche Edmonston B d'Enders
avec gammaglobuline (pr6paration de r6f6rence) et un
autre qui n'a pas 6t6 vaccin6. L'ensemble des exp6rimen-
tations a porte sur 1685 enfants, 1317 vaccin6s et 368
t6moins, ag6s de 8 mois a 3 ans. Dans chacune, les enfants
ont 6t6 rEpartis au hasard dans un groupe, suivant les
num6ros de s6rie des cartes sur lesquelles ils avaient ete
enregistr6s. Les vaccinations ont Wt6 faites par un groupe
d'exp6rimentateurs, la surveillance ulterieure par un autre
groupe. Des pr6levements de sang ont ete effectu6s sur
certains enfants avant et 4-6 semaines apres la vaccination.

Les pourcentages de manifestations f6briles ou 6rup-
tives provoqu6es par un meme vaccin ont 6t6 tres diff6-
rents suivant les 6quipes, mais si l'on classe les vaccins
d'apres les pourcentages d'enfants ayant pr6sent6 une
fievre de 39°C ou plus, l'ordre des vaccins est le meme
dans chaque exp&rimentation. Selon le vaccin utilise,
10% A 30% des enfants ont pr6sent6 une temperature de
39,4°C ou plus. Des convulsions sont apparues chez six
(0,5%) enfants vaccin6s 6-9 jours apres la vaccination,
mais elles n'ont pas laiss6 de sequelles et aucune autre
r6action grave n'a 6t6 constat6e. Dans les groupes
t6moins, on n'a pas observe de convulsions. Les reponses
immunitaires mesurees par la r6action d'inhibition
de l'hemaglutination ont vari6 avec les vaccins mais
presque tous les serums ont donne une reponse immuno-
logique.
Le taux des anticorps induits par un vaccin a ete pro-

portionnel A l'intensite des r6actions que ce vaccin a
provoqu6es.
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