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UNMARY Clinical and serological follow-ups were madc on 24 children for 8
years after immunization against mumps with attenuated mumps vaccine, Biken

To evaluate the protective efficacy, of the \, accine, matched controls were
studied during the same period. Serological examinatioil revealed that 91%, of the
controls \\, erc infected \\, it11 mumps and 83%, of them contracted the disease during
tlie studied period. Howevcr, Ilonc of tlie vaccinees developed clinical infection
after close contact \\, itI\ mumps patients. There was ITo substantial decrease in the
antibody titers in unexposed vaccinees after vaccination.

vaccine.

INTRODuc'rioN

In the preceding paper of this series (ISOmura
at a1. , 1976), we reported clinical and scrologi-
cal follow-up studies o1T childrcit \\, h0 11ad becn
irumunized against mumps witlt live attcnuatcd
mumps vaccine, Biken vaccine, 3 and 4 years
previously. Scrological examination showed
tliat persistence of circulating antibody was
satisfactory during thc 3 and 4 year periods
and clinical observation showed excellent elfec-
tiveness of vaccine administration : none of the

vaccinees contracted mumps after close con-
tact witlT mumps patients.

This paper reports further clinical and sero-

logical follow-up studies o11 the childreit for 8
years aftcr a single injection of Bikeii vaccine.
To evaluate the cmcacy of the vaccine, we
compared the incidence of mumps among vac-
cinees with that among nonvaccinated control
children.

IVIATERIALS AND itIETHODS

I . PacciJie sched!ties

T\\. Grity-four seronegative children of 3 to 5 years
old were jinmunized against mumps by a single
Iruection of Biken vaccine (Utahc strain of inLimps
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Y, ,manishi ct a1. , 1970) in 1971 and 1972virus '

Their homes were in various parts of Kasugai City,
Aichi Prefecture, and their socio-economical back-
grounds differed \\. idely. All the \, accinees showed
successful seroconversion by tlte neutralization test
(NT) after vaccination

2. Chill'cal folio?0-ith o11 tiocc, ,lees

Question rinries were sent once a year to parents
of vaccinees, to asl< tlTe frequency of contact of vac-
cinees witlt mumps patients and the incidence of
mumps among the \, accinees. The extent of ex-
POSure and contraction of mumps were ascertained
by interviewing the mothers at the time of blood
sampling

3. No, ,-ORCci, lated '01/1ro/ groi, p

A total of 22 setonegativc, healthy children of
matched ages were randomly selected from the same
residential areas in 1< asugai City. They \\, CTe asked
whether they I, ad come in contact \\, Ith cases of
mumps and whether they had contracted the disease
during titc punod of study

4. Collectio, , alld exa, ,infotio, I of sell, ,, I sailip/es
C

Serum samples were collected from \, accinees at $1
frequent intervals at least once every two years during co
an eight-year period. Serum samples from children Ii5
in the control group were obtained from samples of >

-8\, enous blood in the summer of 1971 and in the D
+Jsummer of 1979. The NT titers of sera \\. erc meas- C
to

ured as described previously (ISOmura at all. , 1973)
I-
Z

5. Glad^^, g of the extei, t of e, \POS, ,I'e to 111""JPs
Lj_
o

The extent of exposure to mumps was ascertained
tofrom mothers and classified as follows : Grade I,
8

heavy, household contact group ; grade 2, indoor con- La
tact group ; grade 3, mild outdoor contact group a
(ISOmura er a1. , 1976). In tlTis paper, children witlT DC
close contact to mumps mean those of grade one or
grade two

C1111drcn \\, hose mothers reported two or more
contacts with cascs of mumps during the period
were classified in the heavy contact group

TABLE I. Durat, 'o11 of "!urups anti'60djJ after
ridccz"atto"

Time after
\, accination

6 \\. eeks

2 vears

+ years

6 years

8 years

No
Mumps NT titer"

Range in titer GMT"

3.11.5-5.0

4.731.0-8.0

4.671.0-8.0

3.391.0-5.5

2.931.0-5.0

24

24

24

18

21

I, 21'

" GMT = Geometric mean antibody titer

;= 9. O

8.0

7.0

RESULTS

I. Persistence of NT antibody 10/10tui'rig Bike, I

The results of the tests for mumps neutraliz-
ing antibody are shown in Table I and Fig. I.
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Not all persons \\, ere present during the total
eight year period. There \\, as no substantial
decrease in the geometric mean NT antibody
titer during the studied period. Of 24 \, ac-
cinees, 16 showed 4-fold or more increases in

antibody titer in the time interval studied, sug-
gesting that natural reinfection had occurred
during this period. Significantly, none of tlTc
vaccinated children became seronegative dur-
Ing the eight year period.

2. Sero/og!'cal I. espo, !se of tiacci}lees ofter close
contact with 111w, lips pati'e"Is

Seventeen vaccinees came in Ilousehold and!
or indoor contact with mumps patients during
the study period, but Ilone of thc vaccinees
developed inLimps after exposure. The NT
antibody titers of these 17 children during tlic

period are shown in Fig. 2. After close con-
tact witlt mumps patient, a serological booster
effect \\, as observed in children whose antibody
level ITad heelt as 10\\, as 2'' before exposure
(Fig. 3).

3. Pers!'stewce of A'r' in^libody ill children forth
11/11d or ,10 colltttct 70it/I 111M, ,!p$

The NT antibody levels in children witl\
mild or no contact witli mumps during the
study period are showiT in Fig. 4. Individual
titers rose, fell or remained the same. How-

ever, ITone became negative \\, it11 in eight years
after vaccination.

8.0

C
cv

7.0

co 6.0
+,

>*

B
o 5.0
+,
C
co

I-
Z
q. -

o

4.0

co

8

a
a: 2.0

4. DJ'styi'6141/01i of A1T mill'body 100e/s 111 the
CONti'o1gi'o14p

Twcnty it onvaccinatcd control children be-

L

a

3.0

1.0

FIGURE 2

6 wk 8 yr
Post vacc

DuratioiT of NT antibody titers of \, accinees after close contact with In urnps
(0-.), Close contact noticed during the period
(.-0, 0-0), No contact noticed during the period

2 4

ISOAiURA, S. ct al. Folio"-I, p sti, ofy o11 Ii"e 11/1/'11ps ""cciJie

6

65



9.0

co
L

.
co

8.0

87.0
co

L

01
+,

' 6.0
.-~

C
N
..-,

.

>

.8
D
P
C
to

F-
Z
L, _
o

to

5.0

.

.

.

4.0

.. 00

.

.

. coo

8

a 2.0
11:

3.0

L
a

1.0 2.0 3.0 4.0 5.0 6.0

(2')Reciprocals of NT antibody
before exposure

FIGURE 3. NT antibody titers before and after close contact

trols came in close contact with mumps pa-came seropositive during the eight year period.
tients. All the 18 children showed serocon-Of these seroconverted controls, 16 contracted
version by the 8th year and 15 of them had atypical mumps during the period. The other
history of contraction with mumps during the4 c1111dren showed no apparent clinical Inarii-
period. Of four children with mild or no con-festation of mumps, suggesting that they Ilad

d b I' ' I ' f t' 'th mum s tact with mum s, two showed seroconversionexperienced subclinical infection with mumps tact with mumps, two showed seroconversion
virus during the period. Their antibody levels and one contracted the disease (Table 2).

The incidence of mumps after close contactare shown in Fig. 5, compared witlT those of
with mumps was 15118 (83.3?',) in controlsvaccinees in the 8th year of the study. There

was no significant difference in the geometric and 0114 (07, ) in vaccinees (Table 3).
mean antibody titers of vaccinees and con-
trois : 2293 in vaccinees, 23.0 in controls.

5 . INCide"ce of 711", 11ps milo, Ig '10/10"cc!, rated
children

During the eight year period, 18 of 22 con-

1.0

.

.
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DISCUSSION

The safety and tmmunogenicity of Biken vac-
cine have been clearly demonstrated (Yama-
nishi at a1. , 1970; ISOmLira at a1. , 1973).
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. , controls that contracted mumps ; 0, controls,
with no history, of mumps during the period ; x ,
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TABI, E 3. Incidence of "lumps after close con-
tact ruth "Iu"ips among Dorci"ees und controls

ClinicalIy infectedI
Serologically infected"

0114

15118

it T\\'0-fold or more increase of antibody rise in
vaccinees and seroconversion in controls after

exposure

Vaccinees

Not \, accinated

The preceding paper reported short term
follow-up studies on vaccinees (ISOmura at al. ,
1976). R, ^ults ^h, wad that (1) co", fogi. ally,
there \\, as ITo substantial decrease in the neu-

tralizing aiTtibody titers in 3 and 4 years after
vaccination, and (2) the protective efficacy of
the \, accine \\, as Ingli ; none of the vaccinecs
contracted mumps after close exposure to the
disease. These findings were in good agree-
merit \\, ItIT a previous report on the vaccine
(Yamanishi at a1. , 1971).

Long term follow-up studies were carried
out for 8 years after Biken vaccine. Serologi-
cally the initial level of antibody reached after
vaccination was rather low. Increases in anti-

body titers were frequently observed after close
contact with cases of mumps, and this high
frequency of a booster effect may be due to
the relatively low antibody titers developed
after \, accinatioiT (Fig. 2, 3). Thougl\ the
booster effect suggests that natural remitction
took place during the study period, no clinical
illness was observed. 'rhus a mumps neu-

tralizing antibody level of 2' 0 or greater n\ay
confer solid immunity against natural infoc-

To confirm this excellent protective efficacy
of the vaccine, we examined the incidences
of mumps among vaccinated and nonvacci-
nated childreiT after exposure to the disease.
As seen in Table 2, all the nonvaccinated
susceptible children became seropositive after
close contact \\, ith mumps patients and 83.3%
of them subsequently developed regular
mumps. 'This high coinmunicability and high
incidence after ITea^, exposure to the disease
are in good agreement with previous reports
(Mayer, 1962; 100mu", at a1. , 1975). In .. n-
trast, no vaccinees developed clinical infection
after close contact (Table 3). Thus, Biken
vaccine Ilad a clear protective effect in these
children.

After the increases of antibody titers in re-
sponse to natural remitction, antibody levels
of vaccinees decreased rapidly (Fig. 2). How-
ever, they remained at almost the same level
as those of controls after natural mumps (Fig.
5). No elevation of the antibody titers during
the period was observed in 7 vacdnees. Of
these 7 vaccinees, 5 did not come in contact
with case of mumps in the eight year period
after vaccination. Serologically, their anti-
body, activities remained at the same level as
those 6 weeks after vaccination. Persistence
of the circ\11ating antibody level seemed as
good as after the natural disease.

ATaintenance of antibody, titers and low In-
cidences of clinical mumps among vaccinees
were also observed by other investigators, with
other strains of attenuated mumps viruses

a\!, Ib. I ,t a1. , 1975 ; \V. ib. I at a1. , 1979).
Further follow-up studies on the children are
now in progress.tion.
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