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uMniAm' Two 1111/1drct1 1101/1c-dwelling cliildi'eii age(I I 105 yeai's in Baitgkok,
Thailaiicl \\, cie varccinaiecl \\, jiltihe CAlv, 170 In111iei. attenuatecllive incasles viitis

vaccine (FAL) ill Septcnlbel', 1972. Clinical reactions \\, CTe surveyed ill 116 of 125
initially setonegative children. The neuti'allzing antibody response was tested in
106 of the 116 children.

Febrile reactions were observed in 38 children (32.7%), but in most cases the
fever dropped within I or 2 days. A sporadic and transient rash appeared in 4
children. Febrile convulsions occurred in 2 children, but there were no sequelae.
A few children showed other symptoms such as catarrh and malaise. Neutralizing
antibody titers of I : 4 or more were elicited in 103 children (97.2V, ). The geometric
mean titer \\, as I : 32.

INTRODUCTION

In tropical or developing countries measles is
still one of the most common fatal diseases of

children (NIOrley, 1969a; Naficy and Nategh,
1972), mostly due to malnutrition (Morley,
1969a) and insufficient medical care.

N, fry and Namgh (1972) revi, wad th,
dramatic decrease in the number of cases and

I Present address : Departntcnt of Virology, Re-
searclt Institute for Microbial Diseases, Osaka

University, Yamada. kami, Suitn, Osaka

mortality rate of measles as a result of mass
campaigns against measles in African countries,
Iran and South American countries. How-

ever, the vaccines used (Enders' B, Schwarz,
Beckenham and Biken's CANl strains) caused
rather high incidences of febrile reactions.

The CAN170, a new FAL, was developed by
Okuno and his associates in 1970 (Okuno et al. ,
1971), and licensed for general use in Japan in
1971. Clinical reactions due to the CAL. 170
strain are milder than those to other FALs
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(Okuno at a1. , 1971), and the antibody titers
GIIcited witlT it seem sufficiently 11igh to result
in long term protection (Ueda at a1. , 1971).

To see whether the CAM 70 strain could also

be used safely and effectiveIy in tropical coun-
tries \\, here the inotality rate of children from
measles is ITigh, we tested it on ITome-dwelling
childrei\ in Bangkok, Thailand in 1972. This
paper presents results on the clinical reactions
and neutralizing antibody responses of these
children to vaccination with the CAM 70 strain.

ATATERIALS AND AJIETHODS

I. Pncc, ',!ees

Two ITUndred ITome-dwelling childreiT aged I to
5 years in Bangkol< were vaccinated \\, ith the CAM
70 strain in September, 1972. As showi, in Table I,
125 of the 200 cltildicn were scronegativc. initially
immune clTildi'ci\ \\'ere exclLided in final vsis or tile

I'CSUltS

3. 8,110cy qf chill'cn/ I'dcti'o11s

Parents of vaccinees \\, ETe given clinical record
cards on the day of vaccination. They were re-
quested to examine the conditions of their children,
and record the axillar temperature (4 times a day
when the children it ad fever) and the presence of
a raslt and coiTVulsions, if an},, for 2 weeks after the

Healtlt oiliceis or nurses visited titevaccination

vaccinees once a day for. 2 weel<s
Tlle clinical record cards \\, ere collected on the

day, when the second blood sample \\. as taken one
month after the \, accination

TABI, E I. Age of axil'I'hullo?I of chtldie"
anated rel'th the CAM 70 st, .alit

Age

< I year

2 years

3

4

5

Suscep-
tible

(%)

2 (I. 6)

42 (336)
31 (248)

27 (216)

14 (112)

9 (72)

125 (100)
(625)

4. Test of allti'body response

Blood samples were collected on the day, of vac.
cination and one montl\ later. Initially seroposi-
tive childreiT were screened by the Hl test at a titer
of I : 8. Cliildren \\, ho had no detectable Hl aiTti-

body were regarded as susceptible. The neutralIz-
Ing antibody titers of serum specimens collected one
montlT later \\, eTe menstii'ed by tile 1.1icro-neutraliza-
tiniT test (Ued", 1971)

,,

no

,,

Immune

no. (%)

,,

Total

(%)

,,

I (I. 3)

7 (93)

18 (24 . co

15 (200)

25 (333)

9 (12. co

75 (100)
(375)

7JdC-

2. ,acc, ', re

The CAM 70 st, ain of FAL (lot #320) \\, as kindly
supplied by the Research Foundation for Microbial
Diseases of OSal<a University (Handai Biken), Suita,
Osaka, Japan.

The vaccine \\, as iyophilized in one dose ampoules
each containing more than 5,000 TclD, , of the at-
tenuated virus. The \, accine \\, asinjected subcutane-
ously immediately after being dissolved \\, ith 0.5 ntl
of tite dilueitt

Total

no. (%)

3 (I. 5)

49 (245)

49 (245)

42 (21 . co

39 (195)

18 (90)

200 (100)
(100)

RESULTS

I . Few,

Soon after the vaccination in September,
1972, an epidemic of influenza started which

antig. nitally ^Imjin" to Aimglandj72
(H3Ng) in Bangkok. Many of the vaccinees
had fever from the first day after vaccination
through the observation period (Table 2).

Usually the CAM 70 strain caused febrile
reactions between days 5 and 12 after vaccina-

was
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TABI, E 2. Fez^87 of the 716 sttsceptt'618 children
during the o6sertiott'on perz'od after zinccz'"o130"

Maximal

temp (C)

37.1-37.5

376-38.0

38.1-385

38.6-39.0

39.1-39.5

39.6 or over

Days after vaccination

I-4

37

6

9

3

3

o

Total

5-12

11

10

9

7

o

13-14

58

23

4

2

o

o

38 30



tioi\ (Okuno at a1. , 1971), so, the degree and
duratioiT of fever due to the vaccine were

analysed between 5 and 12 days after vaccina-
tion.

Clinical reactions were surveyed in 116 of
125 initially setonegative children. As shown
in T, b1,3.38 .f th, 116 childre" (32.7"I, ) had
a fever of 37.1 C or over, and 80"h of the
maximal temperatures \\, as under 38.5 C. NII
children had maximal temperatures of 39.6 C

In most cases the fever droppedor over.

withiiT I or 2 days, and in no case lasted 4 days
or more.

2. 01hei' sy?, coloni*

Of the 116 children, + developed sporadic

TABI. E 3

and transient rash, and 2 had convulsions as-
SOCiated with fever. These febrile conwlsions
were over \\, Ithin seconds or minutes and left

no sequelae. A few children showed other
symptoms (Table 4), but these were so mild
that no medical care was needed.

Maximal

te, rip (C)

Faner of the I 16 susceptz'61e chzldre" fro"I dai, 5 to 12 rifter macct'"atton

37.1-37.5

37.6-38.0

38.1-38.5

38.6-39.0

39.1-39.5

39.6 or over

3. Newi!'n/^^ing antibody r, $pollse
Paired serum specimens \\, ere collected from

106 of the 116 children. As shown in Fig. I,
103 children (97.2y, ) showed increase in me a-
SIes neutralizing antibody titers of I : 4 or
in o1e oneinontlT after the vaccination, and 90'4
of them showed antibody, titers of I : 16 or
higher. The geometric mean titer was 25-3.

Total

(%)

10

9

4

o

Dtiration (days)

TABLE 4, Cfint'cal reactz'ons other than fez!er
in the 1/6 sttsceptt'61e children after uricci"a-
ttO"

2

6

o

o

o

27

(71. I)

3

SI'inptom

o

11

11

3

o

o

Rash

Convulsions

weakness

Loss of appetite

Catarrh

Cougliing

Diarrl. oea

Vomiting

Abdominal pain

8

(21. I)

+

o

o

11

o

o

o

'1'01ai (%)

3

(79)

11 (289)

I0 (263)

9 (237)

7 (184)

I (26)

O (0)

38 (100)
(100)

No. of cases

o

(0)

%, to the 116
children

+

2

3

2

40
,-~

I, ,

9.5

8.6

7.8

6.0

0.9

o

^

3

co 20
co
co
U

3

.

7510
o
Z

32.8

<2 2 4 8 163264128256512

Neutralizing antibody liters

FIGURE I. DJ'sty, bull'o11 qf lie!, tmfisi', Ig ant, 'body ta'te, s
of the 706 initially sei o11egnti"e CIM7d, err o11e 1110, ,t/, ofte,
Ihe warci', inti0, I 201't/I the CAM 70 strain.

o
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DISCUSSION

In Thailand, \\, e nave done clinical tests on
measles vaccines by, the 1<L method and on
FALs in institutionalized children since 1966.

Vaccination by the 1<L method caused few
clinical reactions and elicited a good antibody
response, suggesting that it could lie applied
effectiveIy in ITome-dwelling children without
undesirable reactions Liespite the tropical cli-
mat, (Tu. hind" at "I. , 1967,1968).

But, vaccination by the KL method had the
disadvantages that two injections of killed and
live virus \, accines, respectively, are needed and
that atypical measles may, develop (Fulginiti et
a1. , 1967). \raccination willT FAl, s, CAN^
(Ueda at a1. , 1970a) and NIOraten (Hilleinan or
a1. , 1968), caused febrile reactions in more
than 50'1 of the children vaccinated and a
ITigh fever of 39.5 C or in o1'e in 17'1, of tliein
(Sangka\\, Ibha et all. , 1971)

The incidence of febrile I. eactions \\, as similar

to that described in aiT excellent revie\\, by
Nth^, and Nat, gh (1972), th. ugh it i^ diffi. ult
to make exact comparisons of results of \, ac-
CinatiOnS Call'led Out in different counti'IeS

FALs nave been recoinended for use in tropi-
cal or developing countries (A10rley, 1969b),
but the incidence of febrile reactions following
vaccination \\, ith FALs seems to be rather too

high to make it satisfactory for use in cam-
palgns against n\easles.

As reported in this paper, the CAA, I 70
strain caused febrile reactions in 33% of the
children vaccinated. NIOreover, it caused a
fever of 39 C or more in only Iq of the child-

There were two cases of convulsionsTen.

among the 116 vaccinees, but these convulsions
were febrile and had no sequelae. Other sym-
ptoms, sucli as a rash and catarrh, \\, ere so nTild
tlIat they were not tioublesome. Though the
nutritional conditions of children in Bangkok
may ITave been better than those in other tro-
pical or developing countries, the mild clinical
reactions observed in this test suggest at least
that a tropical climatc did not affect clinical
reactions following vaccination. Judging from
previous data (Ueda at a1. , 1970b, 1971), the
antibody titers elicited seem to be sufficiently
higlT to provide long term immunity.

Tlius, the CA\, I 70 strain can be lisctl ill
campaigns against measles as effective Iy in
tropical o1' cleveloping COLIi11nes as in Japan
and \\, ithout any ti. onblesome side effects.
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