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UMMARY  Five cases of measles occurred in September, 1970 in an isolated in-
S stitution. 'This institution contained the following groups of children: 32 children
who had been vaccinated with killed and live measles-virus vaccines (KL) in October,
1967, 32 children who had received further attenuated live measles-virus vaccine
(FAL) in February, 1970, 22 children with a past history of measles and 71 unvaccin-
ated children including infants of under 8 months of age. Among the cases of
measles, one was an unvaccinated child, 3 were children showing no take with live
measles vaccine and the last was an exceptional case, showing take with live vaccine
on vaccination with KL. No further cases occurred, suggesting that the secondary
spread of measles virus was prevented by previous immunization with KL or FAL.

Serological investigation showed that (1) more than half of 26 children showing
take with live vaccine in the group vaccinated with KL showed booster antibody
responses without any symptoms of measles, and the other half of the children re-
tained the same antibody titers as those the year before, (2) only one of 32 children
in the group vaccinated with FAL showed a booster antibody response.

INTRODUCTION
Since licensure of two types of measles vaccines vaccine (Toyoshima strain (Okuno et al., 1960)
in Japan in 1966 (live attenuated measles-virus and Sugiyama strain (Matsumoto et al., 1962)
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and inactivated vaccine) many physicians have
routinely used a combination of killed and live
measles vaccines (KL). Consequently, decline
in the incidences of lethal and non lethal cases
of measles has been noted. However, the
occurrence of atypical measles in recipients of
killed vaccine (Fulginiti et al., 1967) has caused
concern about the long-term efficacy of KL.

Our follow-up studies on KL recipients
showed that immunity after KL was lasting
(Ueda et al, 1969, 1970; Sangkawibha et
al., 1971b). A survey sponsored by the Japan
Measles Vaccine Research Commission in 1969
revealed a few cases of atypical measles among
recipients of KL (Japan Measles Vaccine Re-
search Commission, 1970).

This report presents evidence for the pro-
tective efficancy of KL in an isolated institu-
tion containing two groups of children who had
received KI. and further attenuated live mea-
sles-virus vaccine (FAL) in 1967 and 1970,
respectively.

MATERIALS AND METHODS

1. Children

The following groups of children in the Central
Preventorium for Children in Nondhaburi, Thailand

were investigated: A, 32 children who had received
KL between October and November, 1967 (Tuchinda
et al., 1968), B, 32 children who had received FAL
(CAM and Moraten strains) in February, 1970
(Sangkawibha et al., 1971a), C, 22 children with a
past history of measles and D, 71 unvaccinated
children including infants of under 8 months of
age in September, 1970.

2. Blood specimens and neutralizing antibody titra-
tion

Thirty-one blood specimens were collected from
children in group A (3 years after KIL) and 32
children in group B (1 year after FAL) in January,
1971. Neutralizing antibodies were measured by
the micro-method (Ueda, 1971).

RESULTS

1. Measles cases

One child contracted measles in September,
1970. Subsequently, there were 4 more cases
within about 2 weeks. The first case was one
of the 5 children in group A who had shown
no response to live vaccine (L) in 1967 (no
L-take). Two other cases occurred among
the no L-take children. Another case was one
of 71 unvaccinated children. The fifth case
was one of the 27 L-take children in group A

TaBLE 1. Summary of records of 4 cases of measles in children recetving KL in October, 1967

and a case in unvaccinated children

Code Age at Sex Take Date of Fever Rash Others
No. onset of L onset Max. T. (C) Duration
29 4y3m  female yes 29 Sept. 40 1 week + coughing
1970 vomiting
anorexia
32 4y3m  female no 29 Sept. over 37 2 days + nasal secretion
1970 coughing
46 4y3m  female no 24 Sept. over 39 5 days + nasal secretion
1970 conjunctivitis
coughing
anorexia
56 4y3m  female no 16 Sept. 38 5 days + coughing
1970 anorexia
70 Sy male unvac- 29 Sept. over 38 6 days + conjunctivitis
cinated 1970 coughing
nausea
vomiting
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who had responded to L in 1967. Her
neutralizing antibody titer was 2*3 in both
December, 1968 and February, 1970. The
clinical records of these children are sum-
marized in Table 1. There was no evidence
that the 4 cases in group A had atypical
measles.

None of the children in group B contracted
measles, and no further cases have occurred

since.

2. Serological analysis

As shown in Table 2, two of the no L-take
children who contracted measles showed in-
creased neutralizing antibody titers. Child
No. 54 did not show any symptoms of measles
but her neutralizing antibody titer increased
markedly. Child No. 3 showed neither symp-

TaBLE 2. Neutralizing antibody titers® in children vaccinated with KL

Time after vacation
Code No.
1 month® 1 year® 2 years? 3 years®
1 9.5 4.5 3.5 3.0
2 8.0 4.5 3.5 3.0
4 9.0 3.5 3.5 10.5
5 >10.5 6.0 5.0 4.5
7 8.5 4.5 4.5
9 9.0 5.0 4.0 9.0
11 10.0 5.0 8.5
12 10.0 5.5 2.5 7.0
13 8.0 3.5 3.5 4.0
297 8.0 2.5 2.5 8.0
30 >10.5 6.5 6.5 8.5
31 8.5 3.0 2.5 8.0
33 9.5 5.5 4.5 10.5
35 6.5 3.0 2.5 3.5
36 9.0 7.0 7.0
37 6.5 2.5 1.5 10.5
g | Letake 38 9.5 4.0 3.5 9.0
= 39 8.5 4.5 4.0
Iy 40 8.5 4.0 3.5 4.5
b 41 8.5 3.0
3 42 7.0 3.0 3.5 8.5
43 7.5 3.5 4.0 4.0
44 7.5 4.5
45 6.0 3.0 3.0 8.0
47 6.5 3.0 3.0 4.5
50 >10.5 7.0 5.5 6.0
52 9.5 4.0 3.5 4.5
53 6.5 6.5 7.5
58 8.5 3.0 4.0 6.5
59 9.5 4.5 4.5 9.5
71 5.5 3.0 5.0
3 <4.5 <0 <0 <0.5
no 327 <4.5 <0 <0 8.5
Lo 467 <4.5 <0 <0 8.5
54 <4.5 <0 <0 9.5
567 <4.5 <0
51 7.0 7.5 9.0
69 >8.5 >8.5
[mmune 73 6.0 6.0 6.5
104 >8.5 10.0

a log, & Dec., 1967 ¢ Dec., 1968 d Feb., 1970

e Jan, 1971 f contracted measles in Sept., 1970
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toms of measles nor an increased antibody titer.

Child No. 29 had had a neutralizing antibody
titer of 2%5 in February, 1970, but she con-
tracted measles in September, 1970 and her
antibody titer increased to 280 in January,
1971.

The antibody titers of the immune children
surveyed who had had measles before vaccina-
tion did not show any change.

Comparison of the neutralizing antibody
titers in L-take children in group A between
2 and 3 years after vaccination showed that
15 of 27 L-take children showed booster
antibody responses (Table 2). Most of these
children had neutralizing antibody titers of
under 25- before cases of measles occurred.
Children who showed no booster antibody
response had the same antibody titers as 2
years previously; no further decline in the
antibody titers was observed.

Fig. 1 shows a comparison of the neutraliz-
ing antibody titers in children of group B one
month and one year after vaccination with FAL.
Only one of 32 children who received “ Mora-
ten”’ live measles-virus vaccine showed a
booster antibody response, though she showed
no clinical evidence of measles. One-third

(log,)
[ T G I UV R S BN e ) T R o s B (o] 5
T T

Neutralizing antibody titer
after 1 year

1 2 3 4 5 6 7 8 910
Neutralizing antibody titer
after 1month (log,)

Ficure 1. Comparison of measles neutralizing anti-
body titers in children between one month and one year
after wvaccination with FAL. Symbols: @, CAM;
O, Moraten.
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of the children showed 4-fold or more decline
in antibody titers one year after vaccination,
though there was no difference in the per-
sistence of antibody in children who had
received CAM strain and Moraten strain,
respectively.

DISCUSSION

There was a measles outbreak in the Central
Preventorium for Children, Nondhaburi, Thai-
land at the beginning of 1967. Sixty eight
cases with clinical symptoms of measles had
occurred in children of over 11 months of age,
and almost all susceptible children had
contracted measles at that time (Tuchinda et
al., 1968). Since vaccination of the children
with KL in October, 1967 and with FAL in
February, 1970, there had been no cases of
measles in this isolated institution for 2 and
a half years. However, in September, 1970,
one child contracted measles, Within 2
weeks, 4 more cases of measles occurred among
the 157 children. This difference in the
number of cases before and after vaccination
must be due to the effect of vaccination first
with KL and then with FAL, which pre-
sumably prevented the spread of measles.

It is understandable that 3 of the 5 no L-
take children developed symptoms of measles
because they had no detectable neutralizing
antibody. However, there were 2 exceptional
cases; one (No. 29) was a L-take child with
symptoms of measles and the other (No. 54) was
a no L-take child without symptoms of measles.
The former child had a neutralizing antibody
titer of 225 both in December, 1968 and
February, 1970. Five children had antibody
titers of 223 or less in February, 1970, but only
this one contracted measles (Table 2). Three
of the other 4 children showed beoster antibody
responses, and the other child showed neither
symptoms of measles nor a booster antibody
response. It is unknown why child No. 29
showed symptoms of measles while child No.
54 did not.

Fourteen of 26 L-take children in group A



showed booster antibody responses without
clinical symptoms of measles whereas only one
of the 32 children in group B showed a booster
antibody response. This difference may be
due to the difference in the neutralizing anti-
body titers: group A (measured in February,
1970) had low titers while group B (measured
in March, 1970) had high titers.

Children in group A, who escaped infection
with measles virus retained as high measles
neutralizing antibody titers as those measured
one year previously. This confirms the pre-
diction (Sangkawibha et al., 1971b) that neutral-
izing antibodies induced by vaccination with
KL will persist. In the children in group B,
who were immunized with FAL the neutraliz-
ing antibody titers had not decreased ap-
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