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UMMARY T'wo hundred home-dwelling children aged 1 to 5 years in Bangkok,
Thailand were vaccinated with the CAM 70 further attenuated live measles virus
vaccine (FAL) in September, 1972. Clinical reactions were surveyed in 116 of 125

initially seronegative children.
106 of the 116 children.

The neutralizing antibody response was tested in

Febrile reactions were observed in 38 children (32.7%,), but in most cases the

fever dropped within 1 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 1: 4 or more were elicited in 103 children (97.29}). The geometric

mean titer was 1: 32.

INTRODUCTION

In tropical or developing countries measles is
still one of the most common fatal diseases of
children (Morley, 1969a; Naficy and Nategh,
1972), mostly due to malnutrition (Morley,
1969a) and insufficient medical care.

Naficy and Nategh (1972) reviewed the

dramatic decrease in the number of cases and

1 Present address: Department of Virology, Re-
search Institute for Microbial Diseases, Osaka
University, Yamada-kami, Suita, 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 CAM strains) caused
rather high incidences of febrile reactions.
The CAM 70, 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 CAM 70
strain are milder than those to other FALs
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(Okuno et al., 1971), and the antibody titers
elicited with it seem sufficiently high to result
in long term protection (Ueda et al., 1971).

To see whether the CAM 70 strain could also
be used safely and effectively in tropical coun-
tries where the motality rate of children from
measles is high, we tested it on home-dwelling
children 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.

MATERIALS AND METHODS

1. Vaccinees

Two hundred home-dwelling children aged 1 to
5 years in Bangkok were vaccinated with the CAM
70 strain in September, 1972. As shown in Table 1,
125 of the 200 children were seronegative. Initially
immune children were excluded in analysis of the
results.

TaBrLe 1. Age distribution of children vac-
cinated with the CAM 70 strain

Suscep- Immune Total

A tibl o o
8 nof (%) no. (%) no. (%)
<1 year 2 (1.6) 1 (1.3) 3 (1.5
1 ., 42 (33.6) 7 (9.3) 49 (24.5)
2 years 31 (24.8) 18 (24.0) 49 (24.5)
3, 27(21.6)  15(20.0) 42 (21.0)
4, 14 (11.2) 25 (33.3) 39 (19.5)
5 . 9 (7.2) 9 (12.0) 18 (9.0)
Total 125 (100) 75 (100) 200 (100)

(%) (62.5) (37.5) (100)

2. Vaccine

The CAM 70 strain of FAL (lot #£320) was kindly
supplied by the Research Foundation for Microbial
Diseases of Osaka University (Handai Biken), Suita,
Osaka, Japan.

The vaccine was Iyophilized in one dose ampoules
each containing more than 5,000 T'CID;, of the at-
tenuated virus. The vaccine was injected subcutane-
ously immediately after being dissolved with 0.5 ml
of the diluent.
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3. Survey of clinical reactions

Parents of vaccinees were 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 had fever) and the presence of
a rash and convulsions, if any, for 2 weeks after the
vaccination. Health officers or nurses visited the
vaccinees once a day for 2 weeks.

The clinical record cards were collected on the
day when the second blood sample was taken one
month after the vaccination.

4.  Test of antibody response

Blood samples were collected on the day of vac-
cination and one month later. Initially seroposi-
tive children were screened by the HI test at a titer
of 1:8. Children who had no detectable HI anti-
body were regarded as susceptible. The neutraliz-
ing antibody titers of serum specimens collected one
month later were measured by the micro-neutraliza-
tion test (Ueda, 1971).

RESULTS

1. Fever

Soon after the vaccination in September,
1972, an epidemic of influenza started which
was antigenically similar to A/England/72
(H3N,) 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-

TABLE 2. Fever of the 116 susceptible children
during the observation period after vaccination

Days after vaccination

Maximal

temp (C) 1-4 5-12 13-14
37.1-37.5 37 11 23
37.6-38.0 6 10 4
38.1-38.5 9 9 1
38.6-39.0 3 7 2
39.1-39.5 3 1 0
39.6 or over 0 0 0

Total 58 38 30




tion (Okuno et al., 1971), so, the degree and
duration 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 seronegative children. As shown
in Table 3, 38 of the 116 children (32.7%,) had
a fever of 37.1 C or over, and 809, of the
maximal temperatures was under 38.5 C. No
children had maximal temperatures of 39.6 C
or over. In most cases the fever dropped
within 1 or 2 days, and in no case lasted 4 days
or more.

2. Other sympioms
Of the 116 children, 4 developed sporadic

and transient rash, and 2 had convulsions as-
sociated with fever. These febrile convulsions
were over within 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.

3. Neutralizing antibody response

Paired serum specimens were collected from
106 of the 116 children. As shown in Fig. 1,
103 children (97.29,) showed increase in mea-
sles neutralizing antibody titers of 1:4 or
more one month after the vaccination, and 909,
of them showed antibody titers of 1:16 or
higher. The geometric mean titer was 253,

TABLE 3. Fever of the 116 susceptible children from day 5 to 12 after vaccination

Duration (days)

Maximal " 9% to the 116
temp (C) 1 9 3 4 Potal (%) children
37.1-37.5 10 1 0 11 (28.9) 9.5
37.6-38.0 9 1 0 10 (26.3) 8.6
38.1-38.5 3 6 0 0 9 (23.7) 7.8
38.6-39.0 4 0 3 0 7(18.4) 6.0
39.1-39.5 1 0 0 0 1 (2.6) 0.9
39.6 or over 0 0 0 0 0 (O 0
Total 27 8 3 0 38 (100) 32.8
(%) (71.1) (21.1) (7.9) ) (100)
TaBLe 4. Clinical reactions other than fever 40F 140
in the 116 susceptible children after vaccina- —~ ;
tion H 30 130
Symptom No. of cases -
Rash 4 é) 20r 120
Convulsions 2 § ;\;
Weakness 3 o 10 410
Loss of appetite 3 g
Catarrh 2 0 0
Coughing 5 <2 2 4 8 16 32 64 128 256 512
Diarrhoea 3 Neutralizing antibody titers
Vomiting 5 Ficure 1. Distribution of neutralizing antibody titers
Abdominal pain . of the 106 initially seronegative children one month after

SanckawisHa, N, et al. CAM 70 measles vaccine

the vaccination with the CAM 70 strain.
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DISCUSSION

In Thailand, we have done clinical tests on
measles vaccines by the KL method and on
FALs in institutionalized children since 1966.
Vaccination by the KL method caused few
clinical reactions and elicited a good antibody
response, suggesting that it could be applied
effectively in home-dwelling children without
undesirable reactions despite the tropical cli-
mate (Tuchinda et al., 1967, 1968).

But, vaccination by the KL method had the
disadvantages that two injections of killed and
live virus vaccines, respectively, are needed and
that atypical measles may develop (Fulginiti et
al., 1967). Vaccination with FALs, CAM
(Ueda et al., 1970a) and Moraten (Hilleman et
al., 1968), caused febrile reactions in more
than 509, of the children vaccinated and a
high fever of 39.5 C or more in 179%, of them
(Sangkawibha et al., 1971).

The incidence of febrile reactions was similar
to that described in an excellent review by
Naficy and Nategh (1972), though it is difficult
to make exact comparisons of results of vac-
cinations carried out in different countries.
FALs have been recomended for use in tropi-
cal or developing countries (Morley, 1969b),
but the incidence of febrile reactions following
vaccination with FALs seems to be rather too
high to make it satisfactory for use in cam-
paigns against measles.

REFERENCES

Fulginiti, V. A, J. ]. Eller, A. W. Downie, and C.
H. Kempe. 1967. Altered reactivity to measles
virus. Atypical measles in children previously
immunized with inactivated measles vaccine.
JAMA 202: 1075-1080.

Hilleman, M. R., E. B. Buynak, R. E. Weibel, J.
Stokes, Jr., J. E. Whitman, Jr., and M. B. Leagus.
1968. Development and evaluation of the Mora-
ten measles virus vaccine. JAMA 206: 587-590.

Morley, D. 1969a. Severe measles in the tropics.-1.
Br. Med. J. 1: 297-300.

Morley, D. 1969b. Severe measles in the tropics.-
II. Br. Med. J. 1:363-365.

170 Brken Journarn Vol 16 No. 4 1973

As reported in this paper, the CAM 70
strain caused febrile reactions in 339, of the
children vaccinated. Moreover, it caused a
fever of 39 C or more in only 19, of the child-
ren. There were two cases of convulsions
among the 116 vaccinees, but these convulsions
were febrile and had no sequelae. Other sym-
ptoms, such as a rash and catarrh, were so mild
that they were not troublesome. Though the
nutritional conditions of children in Bangkok
may have 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 climate did not affect clinical
reactions following vaccination. Judging from
previous data (Ueda et al., 1970b, 1971), the
antibody titers elicited seem to be sufficiently
high to provide long term immunity.

Thus, the CAM 70 strain can be used in
campaigns against measles as effectively in
tropical or developing countries as in Japan
and without any troublesome side effects.

ACKNOWLEDGEMENTS

We wish to thank Mr. Aram Tantipalanonta for his
technical assistance.

This work was partly supported by OTCA (Over-
seas Technical Cooperation Agency) of Japan based
on the Medical Cooperation Program between Thai-
land and Japan under the Colombo Plan.

Naficy, K., and R. Nategh. 1972. Measles vaccine
and its use in developing countries. p. 279-294.
K. M. Smith, M. A. Lauffer, and F. B. Bang [ed.]
Adv. Virus Res. 17. Academic Press, New York
and London.

Okuno, Y., S. Ueda, T. Kurimura, N. Suzuki, K.
Yamanishi, K. Baba, M. Takahashi, T. Konobe,
T. Sasada, K. Onishi, and K. Takaku. 1971.
Studies on further attenuated live measles virus
vaccine. VII. Development and evaluation of
CAM 70 measles virus vaccine. Biken J. 14:
253-258.

Sangkawibha, N., P. Tuchinda, S. Bukkavesa, P.



Osatanonda, S. Ueda, and Y. Okuno. 1971. Com-
parative study on two further attenuated live
measles virus vaccines, “ CAM ” and * Moraten ™.
Biken J. 14: 77-79.

Tuchinda, P., J. Javavasu, N. Sangkawibha, Y. Oku-
no, S. Ueda, S. Bukkavesa, P. Mansuwan, R.
Ketusingha, P. Viranuvatti, and P. Bhangananda.
1967. Studies on measles in Thailand. II. Field
trials of measles vaccine, with special reference
to the K-L method. Biken. J. 10: 135-141.

Tuchinda, P., N. Sangkawibha, S. Ueda, Y. Okuno,
S. Bukkavesa, S. Habanananda, P. Mansuwan, R.
Ketusingha, P. Viranuvatti, P. Bhangananda, and
P. Osatanonda. 1968, Studies on measles in
Thailand. III. Field trials on measles vaccine
(continued). Biken J. 11: 251259,

Ueda, S., M. Takahashi, T. Kurimura, T. Ogino,
N. Suzuki, K. Yamanishi, K. Baba, Y. Okuno,
T. Konobe, T. Sasada, K. Onishi, and K. Takaku.

1970a. Studies on further attenuated live measles
vaccine. IV. Clinical and serological evaluation
of a clone of CAM-CEF measles vaccine virus,
Biken J. 13:169-174.

Ueda, S., M. Takahashi, T. Kurimura, T. Ogino, N.
Suzuki, K. Yamanishi, K. Baba, and Y. Okuno.
1970b. Studies on the combined use of killed
and live measles vaccine. V. Five year follow-up.
Biken J. 13:179-183.

Ueda, S. 1971. Comparison of measles antibody
titers measured by the micro- and macro-metheds.
Biken J. 14:155-160.

Ueda, S., M. Takahashi, T. Kurimura, N. Suzuki,
K. Yamanishi, K. Baba, Y. Okuno, and Y. Saka-
moto. 1971. Studies on further attenuated live
measles vaccine. VI. Clinical and serological
follow-up one year after vaccination. Biken J. 14
247-251.

Sancrawisna, N, et al. CAM 70 measles vaccine 171





