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The stability of measles-antibody titres, like the
persistence of measles immunity, is a striking
feature of the reaction to this disease. Following
natural measles, measles haemagglutinin-inhibiting
(HI) titres reach a maximum about one month after
appearance of rash, fall about twofold to fourfold
during the next 5 months and then remain almost
unchanged for at least several years.a-c In the USA,
at least, measles-antibody titres after administration
of live vaccine follow a pattern that is very similar to
that observed after natural measles. It has been
suggested, however, that these titres might not
persist in the absence of periodic exposure to the
virus. Furthermore, published data on the long-
term follow-up of titres after administration of
gamma-globulin-modified vaccine c leave room for
uncertainty regarding antibody-titre stability after
this immunization. These questions have given rise
to doubt concerning the long-term value of measles
vaccine if natural booster exposures were to be
reduced or eliminated.
The purposes of the present paper are to present

data on the persistence of vaccine-induced antibody
over three years without re-exposure to natural
measles and to compare the stability of antibodies in
different age-groups. A vaccine prepared from the
Edmonston B strain was used both with and without
modifying gamma-globulin.

Vaccination programme and collection of specimens
The locale of the trials has been described pre-

viously.d Vaccinations were carried out during the
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second half of 1962, coincident with a widespread
measles epidemic. The epidemic died out in the
areas under study early in 1963 and no cases were
reported from these districts in 1964 or 1965. Thus
any possibility of exposure to measles after vaccina-
tion was confined to the first 6 months. Serum
specimens were collected prior to vaccination and,
from 171 persons, either 1 and 38 months or 7 and
30 months after vaccination. The latest specimens
were all collected in the fall of 1965. Early serum
specimens were stored in a mechanical freezer at
-60°C. Of the subjects included, 52 had received
unmodified Edmonston B vaccine, while 119 had
been given 0.02 ml of standardized gamma-globulin
per kg of body-weight at the same time as the
vaccine. All subjects included in this study had
negative pre-vaccination measles HI titres. The
distribution of the specimens by age of donor and
time after vaccination is given in Table 1.

All three serum specimens from any one donor
were titrated on the same day, but mixed in a random
order with other specimens so that the operator was
unaware of which sera constituted sets. The tech-
nique of the test has been described previously. d
The titres were interpolated on the basis of partial
inhibition to obtain end-point values intermediate
between the twofold dilutions used. These inter-
polated values were used to compute the geometric
mean titres for each group.

Results
In only one instance was the titre of a 3-year

serum specimen too low to be measurable by the
test.

Geometric mean titres for the sera collected at the
various times of testing are plotted in the accompa-
nying figure. The decline in titre (just over twofold)
during the 3-year interval was essentially the same
for both the gamma-globulin-modified and the
unmodified treatment groups. In the modified
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TABLE I -

Di STRIBUTION OF SPECIMENS BY AGE OF DONOR AND TIME AFTER VACCINATION

No. of specimens collected
Age

at vaccination Unmodified vaccine Gamma-globulin-modified vaccine
(years)

1 month 38 months 2 weeks 1 month 7 months 30 months 38 months

1-14 15 16 4 13 4 4 23

15-24 10 10 2 6 13 13 14

25-34 11 12 3 8 10 10 11

35-49 5 6 1 3 11 11 5

>50 8 8 1 14 10 10 18

Total 49 52 11 44 48 48 71

vaccine group, this decline occurred entirely within
the period from 1 to 7 months after vaccination.
The geometric mean titres for each age-group are

given in Table 2. It was noted previously d that the
titre 1 month after vaccination paralleled the
severity of reaction to the vaccine and was highest
in children and older adults. This observation holds
at I month in the present subgroup of the original
population. However, the older vaccinees did not
retain their higher titres. By 7 months, titres in the
older individuals had fallen to values no higher than
those exhibited by young adults. This accelerated
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decline in older persons did not seem to persist, and
no significant change in titre was observed between
7 and 38 months in any age-group.

Aside from average trends in the HI titre, it is of
importance to know if those individuals who
respond most poorly initially lose titre most rapidly,
and hence form a minority that might become
susceptible again. Analysis of data from persons
tested at 1 and 38 months (Table 3) revealed no such
trend. Those vaccinees who had the lowest initial
titres showed no more titre loss than those who had
high initial values.

GEOMETRIC MEAN MEASLES HI
ANTIBODY TITRES IN ADULTS AND
ADOLESCENTS AT VARIOUS TIMES
AFTER RECEIVING VACCINE WITH OR
WITHOUT GAMMA-GLOBULIN
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TABLE 2
DISTRIBUTION OF GEOMETRIC MEAN TITRE BY AGE OF DONOR AND TIME

AFTER VACCINATION

Geometric mean titre
Age

at vaccination Unmodified vaccine Gamma-globulin-modified vaccine
(years)

I month 38 months 2 weeks I month 7 months 30 months 38 months

1-14 386 170 22 278 211 308 197

15-24 274 122 14 214 149 123 139

25-34 320 106 14 294 79 56 103

35-49 380 168 17 534 116 123 96

>50 420 194 20 374 93 103 89

All ages 347 168 18 303 115 111 132

TABLE 3
DECLINE IN Hi TITRE RELATIVE TO INITIAL

TITRE LEVEL

No. Titre Geoetrc Gomtric
of serum range at mean titre meatitre T

pairs 1 month a Th 38 months(Ti)3O ots T
______ ~~~~~~~~(T38)

50 >320 467 207 0.44

28 I 320-190 304 132 0.43

13 .160 117 65 0.56

I__ i__ I___

Discussion
Previously published studies on long-term post-

vaccination measles-titre trends have shown either
a slight increase after unmodified vaccine e or a
slight decrease in the gamma-globulin-treated

e Katz, S. L., Enders, J. F. & Holloway, A. (1962) Amer.
J. Dis. Child., 103, 340-344.

vaccinees. c Neither of these changes was considered
significant by the respective authors, but they have
given substance to doubts concerning the stability
of immunity. Perhaps because all the tests in the
present study were performed at one time under
closely standardized conditions, the titres were
remarkably consistent. Essentially no change in
titre was found more than 7 months after vaccination.
No exposure to measles virus occurred during this
time, and hence re-exposure played no role in
maintaining antibody titres. In natural measles, a
slow decline over a 30-year interval has been sug-
gested. b It is not possible to preclude such a slow
decline on the basis of the time interval covered in
the present study.
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