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A Controlled Field Trial of Acetone-dried and
Inactivated and Heat-Phenol-Inactivated Typhoid

Vaccines in British Guiana*
Report

TYPHOID PANEL, UK DEPARTMENT OF TECHNICAL CO-OPERATION'

In 1960, some 72 000 schoolchildren in British Guiana participated in a controlled field
trial oftyphoidfever vaccines that was supported in part by the World Health Organization.
The children were divided into three groups each receiving two doses, one of acetone-dried
and inactivated vaccine, the second ofheat-phenol-inactivated vaccine, and the third (control
group) of tetanus toxoid. They were followed up over 31/2 years, during which time 99 cases
of typhoid fever occurred in the control group, 6 in the acetone-dried vaccine group, and
26 in the heat-phenol vaccine group. Attack rates of the same order of magnitude were
observed among 10 000 other children divided into the same three groups but given only
one inoculation.

The vaccines used were the same as those tested in a similar trial in Yugoslavia, and,
although the attack rates in British Guiana were considerably lower in all groups than those
in Yugoslavia, the findings in the two trials are in general agreement and indicate that
acetone-dried vaccine confers greater protection than vaccine prepared from the same strains
but inactivated by heat-phenol.

The controlled field trial reported here was carried
out over the period 1960-64 with the same typhoid
vaccines as in the trial reported by the Yugoslav
Typhoid Commission.2 The methods of preparation
of the vaccines are given in the paper from the
Division of Immunology, Walter Reed Army Insti-
tute of Research.3 About 72 000 schoolchildren,
5-15 years of age, were enrolled in this study and
were allocated in succession to one of three groups.
One group was given tetanus toxoid as a control
inoculation, the second received acetone-dried vac-
cine, and the third heat-phenol-inactivated vaccine.
The incidence of typhoid was recorded during the
three-and-a-half-year period subsequent to the inocu-
lations. In addition to the children given two doses
of vaccine, a further 10 000 were given one dose only
and were also followed up.

* This project was initiated by Dr C. C. Nicholson,
Director of Medical Services, British Guiana, and was
supported financially and otherwise by the Standing Advisory
Committee for Medical Research in the British Caribbean,
the Medical Research Committee of the Colonial Medical
Research Committee (later the Department of Technical
Co-operation, London), and the World Health Organization.

TRIAL AREA AND POPULATION

The population of British Guiana is about half a
million people, mainly of African or East Indian
descent, living in the coastal area. The main crops
are sugar and rice. The water table is high and faecal
contamination of the streams and drainage and irri-
gation canals is common. Typhoid fever is endemic,
the annual notification rate for the whole country
being about 1 per 1000 population. The rate is higher
in the rural areas and in the small towns than in the
capital, Georgetown, which has a piped water supply
and a good sewage disposal system. Large outbreaks
are rare, most cases being sporadic. Infection is

I The members of the Typhoid Panel were: Brigadier Sir
John Boyd (Chairman), Dr W. Chas. Cockburn, Dr R.
Lewthwaite, Sir Graham Wilson, and (later) Dr E. T. C.
Spooner. This brief report is based on information provided
to the Panel in monthly reports from Dr M. T. Ashcroft,-
Dr C. C. Nicholson and Dr James Morrison Ritchie, and
later information supplied by Dr C. C. Nicholson, Dr F.
Williams, and on data in a preliminary report by Dr M. T.
Ashcroft (W. Indian med. J., 1963, 12, 82-89).

2 See the article on page 623 of this issue.
3 See page 635 of this issue.
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TABLE I

COMPARISON OF VACCINATED GROUPS BY SEX, AGE AND RACIAL ORIGIN OF CHILDREN
GIVEN TWO DOSES OF VACCINE

Vaccine
Sex Age Race a TotalS (years) G (control; K L children

tetanus toxold) (acetone-dried) (heat-phenol)

2 778 2 734 2 678 8 190

5-8 A 1 473 1 402 1 443 4318

O 224 234 229 687

l 2 721 2 660 2 752 8133

Males 9-11 A 1355 1380 1285 4 020

O 199 213 204 616

l 2 237 2159 2 029 6 425

12-15 A 1 267 1 278 1195 3 740

O 135 141 159 435

.I 2 635 2 662 2 561 7 858

5-8 A 1 385 1 264 1 345 3994

O 224 234 222 680

l 2 721 2 628 2 649 7 998

Females 9-11 A 1348 1418 1268 4 034

O 232 246 230 708

I 1 888 1 962 1 730 5 580

12-15 A 1 261 1 263 1 277 3801

O 158 168 175 501

Total 24241 24046 23 431 71 718

a I = East Indian; A = African; 0 = Other races.

particularly common in schoolchildren, in whom
about half the reported cases occur. Because of the
high incidence in schoolchildren and the relative ease
with which they could be inoculated and followed
up, the trial was confined to them.

CONDUCT OF VACCINATION CAMPAIGN

During the school term before the study began the
schools were visited by nurses who prepared a card
for each child. These cards were marked succes-
sively with one of the three code letters, G, K or L.
G was the code letter for the tetanus toxoid, K for
the acetone-dried typhoid vaccine, and L for the

heat-phenol-inactivated vaccine, but these codes
were not disclosed to the observers during the inocu-
lation of the children and the follow-up of the cases
and contacts. During the vaccination period children
were vaccinated according to the code letter on their
card. The vaccinations were carried out by health
visitors under medical supervision. Most of the
children were vaccinated in mid-1960, but some were
vaccinated after the end of the summer vacation in
September and October 1960. Two doses, each of
0.5 ml, were given three to five weeks apart. Each
dose of the typhoid vaccines contained about 500
million organisms. The numbers vaccinated are
shown by age, sex and racial origin in Table 1, from
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which it is clear that the three groups were similar in
composition in so far as the listed characteristics are
concerned. Visits to the schools during the period
immediately after the inoculations were given showed
that no serious reactions had occurred.

FOLLOW-UP

Reliance for diagnosis was placed mainly on the
isolation of typhoid bacilli from the blood, but
patients with a typical clinical history and typhoid
bacilli in the stools were also included. Most of the
patients came to the attention of the observers when
admitted to hospital, but the follow-up of contacts
also brought a few to light. The number of cases
which occurred after the inoculations were com-
pleted is shown in Table 2. Some 90% of the cases
were diagnosed by blood culture, and the remainder
had a typical history and Salmonella typhosa was iso-
lated from the faeces. The rates per 1000 are also
shown in Table 2, and it is clear that both vaccines
gave substantial protection, but that the acetone-
dried vaccine gave significantly greater protection
than the heat-phenol vaccine. As is shown in Table 3,
there was some evidence that the degree of protection
from the heat-phenol vaccine tended to decline as the
interval from vaccination to onset of illness increased.
The proportion of cases in this group, in relation to
the number of cases in all three groups, rose from 8%
in the first eight months after vaccination to 20%
three and a half years after vaccination. This change
was not observed in the acetone-dried vaccine group.
The 10 205 children who, for various reasons, re-
ceived only one dose of vaccine were equally divided
between the three groups (Table 4). Fourteen cases
occurred in the control group, none in the acetone-
dried vaccine group, and three in the heat-phenol
vaccine group. Clearly, in the circumstances of the

TABLE 2
CASES OF TYPHOID FEVER IN THE VACCINATED
AND CONTROL GROUPS GIVEN TWO DOSES

OF VACCINE

No. No. Rate
Vaccine group inoculated of cases per 1 000persons

Acetone-dried (K) 24046 6 0.2

Heat-phenol (L) 23431 26 1.1

Control
(tetanus-toxoid; G) 24241 99 4.1

Total 71 718 131 1.8

TABLE 3
CASES IN THE HEAT-PHENOL VACCINE GROUP
AS A PERCENTAGE OF THE TOTAL NUMBER

OF CASES AT INTERVALS AFTER VACCINATION

Heat-phenol
Months No. of cases vaccine group

after second in all
injection three groups No. %

of cases of total

8 26 2 8

18 67 9 13

22 94 17 18

42 and more 131 26 20

study, one dose of vaccine provided considerable
protection. It is impossible to determine whether
this protection was due solely to the vaccine or to a
combination of vaccine and subinfective doses of
typhoid bacilli ingested either before or after inocu-
lation and coming from food and water in this
endemic area. Further studies in non-endemic areas
would be required before a confident answer on the
value of one dose of vaccine could be given.

TABLE 4
CASES OF TYPHOID FEVER IN THE VACCINATED

AND CONTROL GROUPS WHO RECEIVED
ONE INJECTION ONLY

No. No 1 ~Rate
Vaccine group inoculated of cases per 1000

Acetone-dried (K) 3319 0 0.0

Heat-phenol (L) 3371 3 0.9

Control
(tetanus-toxoid; G) 3515 14 4.0

Total [ 10 205 17 J 1.7

DISCUSSION

The attack rates were considerably lower in all
three groups than those reported in Yugoslavia. The
difference in attack rate between the vaccinated
groups and the control group was greater in British
Guiana than in Yugoslavia, as was the difference
between the acetone-dried vaccine group and the
heat-phenol vaccine group. Possible reasons for
these differences are discussed in the article on the
Yugoslav trial."

1 See the article by the Yugoslav Typhoid Commission
on page 623 of this issue.



TYPHOID PANEL, UK DEPARTMENT OF TECHNICAL CO-OPERATION

CONCLUSION

The findings in this study are in general agreement
with those in Yugoslavia and indicate that acetone-

dried vaccine gives greater protection than vaccine
prepared from the same strains but inactivated by
heat-phenol.
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RItSUM1t

Dans le cadre des etudes sur l'efficacite de divers
vaccins anti-typhoidiques inactives, poursuivies dans
divers pays, avec l'aide de 1'OMS, 72000 ecoliers de
Guyane britannique, qui representent le groupe de
population dans lequel surviennent la moitie des cas de
fievres typhoide et paratyphoides, ont ete vaccines en 1960.
Les enfants ont ete repartis en trois groupes, recevant
chacun deux injections a 5 semaines d'intervalle: le
premier, du vaccin dessche 'a l'acetone; le second, du
vaccin desseche par la chaleur et conserve dans le phenol;
le troisieme, servant de temoin, recevant de l'anatoxine
tetanique.

Ces enfants furent suivis pendant trois ans et demi.
Durant cette periode, 99 cas de fievre typholde sont
survenus dans le groupe t6moin, 6 dans celui qui avait
requ le vaccin dess&eh a l'acetone et 26 dans le groupe
vaccine par le vaccin tue par la chaleur et conserve dans
le ph6nol.

Le nombre des cas a ete proportionnellement du meme
ordre parmi 10 000 autres enfants, r6partis aussi en trois
groupes, mais qui pour diverses raisons n'avaient recu
qu'une injection de chacun des vaccins.
On avait utilise, pour cette campagne, les memes

vaccins que pour la campagne effectuee en Yougoslavie.
Bien que le taux d'infection ait ete beaucoup plus

faible en Guinee britannique qu'en Yougoslavie,
les resultats sont qualitativement les memes. Ils
confirment l'efficacite des deux types de vaccins et la
superiorite du pouvoir protecteur du vaccin desseche par
l'acetone.
Des etudes devront ete effectuees dans des zones non

endemiques afin d'eliminer l'effet eventuel d'une pro-
tection partielle due a l'ingestion de doses sub-infectieuses
de bacilles typholdiques, qui peut se produire dans les
regions endemiques oui ont ete organises les essais.

,634


