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SYNOPSIS

A field trial of dried BCG vaccine prepared with sodium gluta-
mate as adjuvant was carried out by the WHO/UNICEF Tuber-
culosis Survey Team for West Africa in Ilorin, Nigeria, in April
1956. This trial-the first of a series of studies being undertaken
jointly by the WHO Tuberculosis Research Office and the Japan
Anti-Tuberculosis Association-was designed to test the heat-
stability of the new dried vaccine.

The allergenic potency six months after vaccination of two
different lots of glutamate vaccine stored under various temperature
conditions was compared with that of a batch of fresh liquid vaccine
stored at 240 C. The results showed both lots of dried vaccine to
be remarkably heat-stable: even after 30 days' exposure to tropical
temperatures, no marked loss of allergenic potency was observed.

Liquid BCG vaccine, being sensitive to heat, must be kept constantly
refrigerated during storage and transport, a requirement which creates
serious problems in large-scale BCG-vaccination programmes. This is
particularly true in the WHO/UNICEF-assisted mass BCG campaigns,
which are mainly conducted in tropical and subtropical countries and often
include areas where the lines of supply are both long and slow.

Assessment of the allergy produced by BCG vaccination in the WHO/
UNICEF campaigns has indicated that the vaccines used do not always
confer the desired degree of allergy. The groups vaccinated show variable,
and sometimes very low, levels of allergy. No complete explanation of
these observations has been found, but it seems likely that insufficient
protection of the vaccines against heat during storage and transport has
been at least a contributory factor.7-9

* The field work for this study was done by the WHO/UNICEF Tuberculosis Survey Team for West
Africa under the direction of Anton Geser. Stig Andersen (TRO), Yoji Obayashi (JATA), Tetsuji Sawada
(JATA) and Gorosaku Kuchiki (JATA) were responsible for planning the study and, with Fredrik Deck
(TRO), prepared this report.
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In Japan, where freeze-dried BCG vaccine has been produced on a
semi-industrial scale since 1947, the Research Institute of the Japan Anti-
Tuberculosis Association (JATA) has long been engaged in extensive
experimental work on the freeze-drying of BCG with the object of
improving, among other things, the heat-stability of the dried product.2'3' 6

In recent years investigations have been made of the influence of various
adjuvants on the heat-stability of the vaccine. Very promising results
have been obtained with sodium glutamate in concentrations of 1 % to 2 %.
In both laboratory and field trials vaccines prepared with this substance
as adjuvant have proved remarkably heat-stable.a

In view of the needs of the WHO/UNICEF campaigns and of the
opportunity offered by the findings of JATA, the WHO Tuberculosis
Research Office (TRO) agreed with JATA to carry out a series of studies
on the new glutamate vaccine. The present note reports the results of the
first of these studies-a field trial of two lots of glutamate vaccine.

Material and Methods

The trial was carried out by the WHO/UNICEF Tuberculosis Survey
Team for West Africa in four schools in Ilorin, Nigeria, in April 1956.
It included two different lots of glutamate vaccine and was designed to assess
the allergenic potency of these lQts under ordinary storage conditions (at
2-40C) and following prolonged exposure to higher temperatures.

Of these two vaccines, lot G-8-B had been prepared on 15 December
1954 and lot J-3-B on 25 November 1954, both with a 9-day-old Sauton II
culture. Lot G-8-B had been freeze-dried with a 2% solution and lot
J-3-B with a 1% solution of sodium glutamate as adjuvant.

Both lots were supplied in 10-ml ampoules, each containing the equiva-
lent of 5 mg (moist weight) of bacilli. Before use the vaccine was reconsti-
tuted, with physiological saline, to contain 0.05 mg per inoculating dose
(0.1 ml).

From the time of production to mid-December 1955 (i.e., for a period
of 12 to 13 months) the ampoules containing the vaccines were preserved
at 2-4°C in the Research Institute of JATA in Tokyo. They were then sent
by air to TRO, Copenhagen, in non-refrigerated containers. At TRO they
were stored until early April 1956, when they were shipped by air in refri-
gerated containers to Lagos, Nigeria, and from there forwarded by car-
again in refrigerated containers-to Ilorin.

In Copenhagen the freeze-dried vaccines were kept at a uniform tem-
perature of 2-4°C, except for a period of 30 days. During this period some
ampoules of each lot were retained at 2-4°C while the others were stored at
various higher temperatures-namely: (a) room temperature (200C)
during the day and 37°C at night; (b) 37°C; (c) 42°C.

a See article on page 275 of this number of the Bulletin.
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Altogether 368 schoolchildren aged 5 to 17 years and reacting with less
than 10 mm to an intradermal 5 TU test were vaccinated. In two of the four
schools included in the trial the four differently stored ampoules of lot
G-8-B and a fresh lot of liquid BCG vaccine (Statens Seruminstitut, Copen-
hagen, lot 1199) were used in rotation; in the other two schools the same
lot of liquid vaccine and the four differently stored ampoules of lot J-3-B
were rotated. The vaccine was always injected intradermally in the left
deltoid region. The liquid vaccine, it should be added, was prepared to
contain 0.075 mg (moist weight) of bacilli per inoculating dose (0.1 ml)
and was thus about 50% stronger-by milligram-content of BCG-than
the freeze-dried lots.

Retesting with 5 TU was carried out six months after vaccination. The
tuberculin used for the pre- and post-vaccination testing was PPD batch
RT XIX-XX-XXI, prepared by the Statens Seruminstitut, Copenhagen.
All tests were given on the dorsal surface of the left forearm, 5 TU in
0.1 ml of diluent being injected intradermally. The tests were read after
three days, the transverse diameter of palpable induration being measured.

Results

The table below shows the results of tuberculin testing as well as the
size of the vaccinal lesions six months after vaccination. The data for the
two dried vaccines have here been combined as they did not differ signi-
ficantly.

MEAN SIZE OF TUBERCULIN REACTIONS TO 5 TU AND OF VACCINAL LESIONS
(SCARS) IN SCHOOLCHILDREN SIX MONTHS AFTER VACCINATION WITH TWO

LOTS OF DRIED GLUTAMATE BCG VACCINE STORED AT VARIOUS
TEMPERATURES AND ONE LOT OF FRESH LIQUID BCG VACCINE

5 TU reactions
(induration) Vaccinal

Number of lesion (scar)Vaccine Storage childrenmensz
retested > deviationmean sizeretested Mean size Standard (mm)

deviation
(mm) (mm)

Copenhagen
(liquid) lot 1199 fresh * 48 13.5 2.89 7.0

at 2-4°C 49 13.7 2.56 6.5

1 month at 20°C
Tokyo (dried) and 37 C** 47 13.2 2.92 6.5

lots G-8-B and
J-3-B 1 month at 37°C 55 12.8 4.17 6.2

_ 1 month at 42°C 52 12.1 4.22 5.6

* Used within 13 to 15 days of preparation and stored constantly at 2-4°C
* Room temperature (approximately 200C) in the day and 37°C at night
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The most important findings are that the dried vaccines when preserved
at 2-4°C for 15-16 months produced the same degree of allergy as the fresh
liquid vaccine and that 30 days' exposure of the dried lots to 20-37°C,
37°C and 42°C caused only a slight loss of allergenic potency. Comparison
of the results for different temperatures of storage shows that the mean
size of the post-vaccination tuberculin reactions decreased but moderately,
and their standard deviation increased slightly, with increasing temperature.
Exposure for one month to 20°C during the day and 37°C at night-an
experiment made to observe the influence of changes in temperature similar
to those obtaining in the tropics-left the vaccine almost unaffected. As
regards the lesion-producing capacity of the dried vaccines, this showed a
trend similar to that of the allergenic potency, a slight reduction in the mean
size of the vaccinal lesions being observed after storage at the highest
temperatures.

The two lots of dried glutamate vaccine included in the trial thus appear
to be remarkably heat-stable. In marked contrast to what has been found
for liquid BCG vaccine, 1 4, 5 these dried vaccines could be exposed for as
long as 30 days to tropical temperatures without suffering any marked loss
of allergenic potency. It should be stressed, however, that the allergenic
potency so far has only been judged by the degree of post-vaccination
allergy obtaining after six months. It remains to be seen whether the allergy
induced by the heat-exposed dried vaccines will maintain its initial level
over the years.

Recently, industrial production of glutamate vaccine has been started
and further, more extensive studies are planned to test the mass-produced
lots. If the long-term results for these lots turn out to be as favourable as
the preliminary results reported above for the experimental lots, a long
step will have been taken towards the solution of a major technical problem
of large-scale BCG vaccination.

RESUME

Le vaccin BCG desseche, prepare avec le glutamate de sodium comme adjuvant, a
&e administre 'a des ecoliers d'Ilorin, Nigeria, en avril 1956. II s'agit de la premiere
d'une serie d'etudes entreprises par le Bureau OMS de Recherches sur la Tuberculose,
a Copenhague, et l'Association japonaise de lutte antituberculeuse, qui poursuit depuis
longtemps des recherches visant a ameliorer la resistance 'a la chaleur du BCG
dess&eh.

Le pouvoir allergene de deux lots de vaccin au glutamate, conserves a diverses temp&
ratures (2-4°C, 20°C, 37°C, 42°C), a ete compare' a celui d'un lot de vaccin liquide frais
conserve a 2-4°C. Les deux lots de vaccin desseche ont present6 une resistance remarquable
a la chaleur. Meme apres une exposition de 30 jours a la temperature des tropiques, le
pouvoir allergene du vaccin, determine 6 mois apres la vaccination, n'avait pas diminue
de fa$on appreciable. II reste a voir si ce niveau d'allergie se maintiendra au cours des
annees.
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