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A Controlled Field Trial of the Effectiveness
of Various Doses of Cholera El Tor Vaccine

in the Philippines*
PHILIPPINES CHOLERA COMMITTEE1

A controlled field trial of the effectiveness of various doses of cholera El Tor vaccine
was organized in Negros Occidental Province, an area ofendemic cholera in the Philippines,
in 1966 and 1967, on 359 600 volunteers. The population was divided, by random alloca-
tion, into four equal groups, and vaccines were administered as follows: Group A, one dose
of 1 ml of vaccine containing 8 x 109 organisms/ml; Group B, 2 doses (1 ml each) of the
same cholera vaccine; Group C, one dose of vaccine containing 16 x 109 organisms/ml;
and Group D, 2 doses of typhoid vaccine as a control.

During the follow-up period of 6 months, a total of 95 bacteriologically proven cases
were observed. The rates ofprotection were 53 %, 55 % and 58 % respectively, which were
statistically significant. Maximum protection was observed in Group C, but the difference
between the degree ofprotection in the various groups was not statistically significant.

On the basis of the results brought out by the
previous controlled field trial of the effectiveness
of cholera and cholera El Tor vaccines in Negros
Occidental, Philippines, in 1964 (Philippines Chol-
era Committee, 1965), it was decided that an as-
sessment of the effectiveness of different dosage
and immunization schedules of cholera El Tor
vaccine, produced by the Bureau of Research and
Laboratories of the Philippines, would be of prac-
tical value.
The objectives of this controlled field trial, con-

ducted between September 1966 and February
1967, were:

(I) to determine whether 2 doses of cholera El
Tor vaccine containing 8 x 109 organisms pro-

* This study was supported by grants from the World
Health Organization; the Ministry of Health, Japan; and
the Government of the Philippines. The studies were planned
by the Joint Philippines-Japan-WHO Cholera Committee
and executed by the Philippines Cholera Committee with
the assistance of field staff from the Philippines, Japan, and
WHO.

1 The members of the Philippines Cholera Committee
were: Dr J. C. Azurin, Director of Quarantine, Manila
(over-all co-ordinator of the study), Dr A. Cruz, Director of
Health Services, Manila (project director of the vaccine field
studies), Dr J. Dizon, Chief, Diseases Intelligence Center,
Manila (director of epidemiological studies), and the late
Dr T. Pesigan, Director, Bureau of Research and Laborato-
ries, Manila (supervisor of the production of vaccines).

tect more than 1 dose against clinical attacks of
cholera El Tor;

(2) to assess the relative degree and duration of
protection of 1 and 2 doses of the vaccine;

(3) to determine whether 1 dose of the same
type of vaccine with double antigenic conten,t (i.e.,
16 x 109 organisms) gives better protection than
1 or 2 doses of 8 x 109 organisms each.

(4) to study reactions from vaccination.

PRINCIPLES AND DEFINITIONS

The principles of strictly controlled field trials
(Pollock, 1966) were applied in this study. The
effectiveness of the vaccines was evaluated by
comparison of cholera El Tor morbidity rates
among those vaccinated with cholera El Tor vac-
cines, and those vaccinated with typhoid vaccine,
which served as control.
The similarity of the groups in respect of age,

sex, occupation, economic status, hygienic habits,
etc., was achieved by a system of random alloca-
tion of population among the different vaccine
groups. The cholera El Tor vaccines used were
demonstrated to be safe and they met the potency
tests described by the WHO Study Group on Re-
quirements for ... Cholera Vaccine (1959).
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In order to avoid bias on the part of both the
observers and the observed, the cholera El Tor
vaccine and the control vaccine were indicated by
code letters. The cases of cholera were thoroughly
investigated bacteriologically to confirm the diag-
nosis, and only those from which Vibrio cholerae
or El Tor vibrios were isolated were considered
proved.

In order to satisfy ethical principles, and to en-
sure public acceptance and co-operation, efforts
were made to provide adequate health care to the
population in the trial area.

PLACE AND POPULATION

The general characteristics, environmental con-
ditions, health facilities and resources, accessibil-
ity, and population of the study area have been
dealt with in more detailed fashion in a previous
publication (Philippines Cholera Committee, 1965).

Previous experience with cholera El Tor
Two outbreaks have occurred in Negros Occi-

dental Province since November 1961. The first,
involving 1693 cases (123.3 per 100 000 popula-
tion), with 60 deaths, occurred in the 12 weeks
from I November 1961 until the last week of Jan-
uary 1962. The second, involving 990 cases (69.1
per 100000 population), with 39 deaths, occurred
between June and September 1962. The first out-
break had a rapid rise and fall in the number of
cases in contrast to the second, which had a more
gradual rise and fall. In the 18 weeks between the
two outbreaks, a total of 73 cases with 3 deaths
occurred. Although none of these 73 cases was
confirmed bacteriologically, many were clinically
compatible with severe cholera El Tor. From mid-
September 1962 (following the second outbreak)
to the end of that year, sporadic cases continued
to occur and 245 cases, about one-third of which
were bacteriologically confirmed, with 20 deaths,
were recorded.

In 1963, no outbreak occured, but sporadic
cases continued intermittently throughout the
year. More than 200 cases with 13 deaths were
reported.

During the first 8 weeks of 1964, 66 suspected
cases with 3 deaths were reported, or an average
of 8 cases weekly. For the whole year, 1144 con-
firmed cases were reported.

In 1965, the number of cases decreased mark-
edly in Negros Occidental and throughout the
Philippines.

Immunization status of population
The available records show a high proportion of

immunization among the population in the area:
in September 1964, about 80% of the population
of Negros Occidental were reported as immunized
against cholera.

Population immunized
The population was divided, by random alloca-

tion of individuals, into 4 equal groups. Each
group received 1 of the following vaccines and
vaccination schedules:
Group A: 1 dose of cholera El Tor vaccine

(8 x 109 organisms) and 1 dose of control (ty-
phoid) vaccine.
Group B: 2 doses of cholera El Tor vaccine

(2 x 8 x 109 organisms).
Group C: 1 dose of cholera El Tor vaccine with

double antigenic content (16 x 109 organisms) and
I dose of control (typhoid) vaccine.
Group D: 2 doses of monovalent typhoid vac-

cine. This group served as the control group.
Only residents who were free from acute disease

or serious chronic illness were accepted for vacci-
nation and included in the trial.

VACCINES AND DOSAGE

Preparation of vaccine
Cholera El Tor vaccines were prepared in the

Philippines according to the methods adopted by
the Bureau of Research and Laboratories, Depart-
ment of Health, Manila, in co-operation with ex-
perts from the Chiba Serum Institute, Japan.
These vaccines were made from equal parts of El
Tor strains Ogawa 1418 and Inaba 6973. One
batch of vaccine contained 8 x 109 organisms/ml
and the other 16 x l09 organisms/ml. Lyophilized
cultures and vaccines were kept for reference.
These vaccines were prepared and tested according
to procedures fully described elsewhere (Philippines
Cholera Committee, 1965).
The preparation and testing of the vaccines were

done according to the requirements of the WHO
Study Group on Requirements for ... Cholera
Vaccine (1959).
Monovalent typhoid vaccine prepared by the

Bureau of Research and Laboratories was used as
a control.

Biological assays were carried out by the Bureau
of Research and Laboratories, Manila, and the
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TABLE 1
IMMUNIZATION SCHEME a

Cholera El Tor vaccines Group D:

Dose Group A: 1 dose, Group B: 2 doses, Group C: I dose, typhoid vaccine
8x10' each 8x109 16x109 (control)

organisms/ml organisms/ml organisms/ml

1st 1 ml Typhoid 1 ml Cholera 1 ml Typhoid 1 ml Typhoid

2nd 1 ml Cholera 1 ml Cholera 1 ml Cholera I ml Typhoid

a For adults. Children under 10 years of age were given half-volume doses.

National Institute of Health, Japan. As a chal-
lenge, strains of V. cholerae Inaba 35A-3 and Oga-
wa 41 were used. Inaba and Ogawa El Tor strains
intended for the production of vaccines were also
used.

Dosage
Vaccines were given in one or two doses as

shown in Table 1 for adults and children over 10
years of age; younger children were given 0.5-ml
doses.

Vaccines were all bottled in the same type of 50-
ml containers, identified by code letters only.

VACCINATION CAMPAIGN

The vaccination campaign was conducted by
vaccinating teams working under the guidance and
supervision of the director of the field studies. An
adequate number of supervisors and other staff
were made available. In all, 250 teams, composed
of 2 members each, immunized about 450 000 peo-
ple in 3 weeks. Another 3 weeks were allotted for
the administration of the second dose. Altogether,
about 359 600 people received both injections.
Each person received the vaccine allocated to

him according to the random allocation list of
vaccine groups and vaccine code letters (see Ta-
ble 1). This system resulted in equal distributions
of volunteers for age, sex, and occupation (see Ta-
ble 2 and 3). Some 70.1 % of the volunteers parti-
cipating in the trial had been previously vaccinated
against cholera and were equally distributed
among the four study groups.
A record of each person vaccinated at home, in

school, or in a factory was entered on a special
Cholera Inoculation Card. The identity of vac-

cinees was established from these cards, and the
records were systematically and accurately filed to
facilitate follow-up and analysis throughout the
study.

SURVEILLANCE AND

EPIDEMIOLOGICAL INVESTIGATIONS

During the follow-up period (which started
7 days after first vaccination), cholera El Tor
showed the same pattern as in previous outbreaks
(see below). Cases in the southern towns of Ne-
gros Occidental occurred in the early part of the
period. Northern towns were affected in the last
quarter of the period.

Cases of cholera which occurred after immuniz-
ation among the vaccinated group were investi-
gated and the data collected and entered on a
Cholera Case Card. The data on this Cholera
Case Card were matched with the data on the
Cholera Inoculation Card, and the patient's iden-
tity checked against both.
To establish a proper diagnosis, great efforts

were made to confirm bacteriologically each sus-
pected case of cholera in the study area.

Vaccinated persons were kept under observation
by members of the -surveillance teams. When any
suspected case of cholera or diarrhoea was de-
tected, the surveillance team took stool samples
and arranged for the admission of the patient to
hospital, if necessary.

All relevant records on the immunized persons
who contracted cholera or became carriers were
carefully examined by a group of competent epi-
demiologists, bacteriologists, and clinicians before
they were forwarded for tabulation and statistical
analysis.
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TABLE 2
DISTRIBUTION OF PERSONS IN THE FOUR VACCINE GROUPS ACCORDING TO OCCUPATION

ON THE BASIS OF A 2 % SAMPLE OF THE IMMUNIZED POPULATION

Occupation

Professional, technical, and similar workers

Proprietors, managers, administrators, and
officials

Office and similar workers

Salesmen

Farmers, fishermen, hunters, loggers and
similar workers

Transport workers

Craftsmen, factory and similar workers

Manual workers and labourers

Services and similar workers

Infants and children

Schoolchildren and students

Unemployed, housewives

Immunization groups (Table 1)

Group A Group B Group C Group D

No. % No. % No. % No. %

17 1.0

2

12

14

52

7

11

151

23

396

836

261

0.1

0.7

0.8

2.9

0.4

0.6

8.5

1.3

22.2

46.9

14.6

14 0.8

2

12

17

50

4

11

159

39

399

772

308

0.1

0.7

1.0

2.8

0.2

0.6

8.9

2.2

22.3

43.2

17.2

15 0.8

9

14

46

4

18

153

33

444

779

289

0.1

0.5

0.8

2.5

0.2

1.0

8.5

1.8

24.6

43.2

16.0

15 0.8

9

12

48

10

11

158

27

432

813

282

0.1

0.5

0.7

2.6

0.6

0.6

8.7

1.5

23.8

44.7

15.5

Total

No. %

61 0.9

6

42

57

196

25

51

621

122

1 671

3 200

1 140

0.1

0.6

0.8

2.7

0.3

0.7

8.6

1.7

23.2

44.5

15.9

Total - 1 782 100.00 1 787 100.0 1805 100.00 1818 100.0 7192 100.0

RESULTS OF THE FIELD TRIAL

Reaction to vaccination
Reactions to the vaccines were evaluated on the

grounds of observations on randomly selected in-
dividuals all over the trial area. No appreciable
difference was observed in reaction to vaccination
among the 4 groups. A significant fact is that
there was no report of any serious side-reaction to
vaccination.

Incidence and incidence rate

The incidence of cholera El Tor during the 6-
month period of surveillance (4 September 1966
to 28 February 1967) was moderate. The total
number of cases was 95, all confirmed bacterio-
logically. Table 4 shows the incidence rates of the
groups who received different doses of cholera El
Tor vaccine. The control group showed an inci-
dence rate of 45.5 per 100 000 population. The
incidence rates in other groups were about one

half that of the control group and very similar to
one another. The differences in incidence rate be-

tween the vaccine groups and the control group
during the 6-month period of surveillance were
statistically significant.
Table 5 shows the monthly distribution of

cases. There was a more or less even distribution
of cases during the 6-month period, and the pat-
tern of occurrence of cases was compatible with
the disease being endemic. There was no mark-
edly higher incidence at any period, such as occur-
red in the 1964-65 field vaccine trial. Table 5
shows that the 3 cholera vaccine groups had
statistically significant protection during the
6-month period of the trial. The effectiveness of
the vaccine, expressed as percentage reduction in
incidence in immunized groups when compared
with the control group, was 53%, 55% and
58 % for groups A, B, and C respectively.
The confirmed cases according to age, sex and

the vaccine group, are shown in Table 6, which
shows that the numbers of cholera cases among
the 3 vaccinated groups under 10 years of age were
considerably greater than among those above 10
years, and that the numbers of cases in males were
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TABLE 3

DISTRIBUTION OF PERSONS IN THE FOUR VACCINE GROUPS BY AGE, ON THE BASIS
OF A 2 % SAMPLE OF THE IMMUNIZED POPULATION

Age-group
(years)

<1 6

1 32

2 57

3 55

4 56

5- 9 502

10-14 436

15-19 183

20-24 94

25-29 93

30-34 57

35-39 55

40-44 40

45-49 40

50-54 27

55-59 19

60-64 15

65-69 11

>70 4

Total 1 782

Immunization groups (Table 1)

Group A Group B Group C Group D

No. % No. % No. % No. %

0.3

1.8

3.2

3.1

3.1

28.2

24.5

10.3

5.3

5.2

3.2

3.1

2.2

2.2

1.5

1.1

0.9

0.6

0.2

8

46

37

61

62

465

432

184

99

87

66

70

44

42

34

22

11

8

9
1.

100.0 1 787

0.4

2.6

2.1

3.4

3.5

26.0

24.2

10.3

5.5

4.9

3.7

3.9

2.5

2.4

1.9

1.2

0.6

0.4

0.5

7

34

59

64

67

515

420

168

107

92

56

62

39

35

24

19

16

12

9

100.0 1 805

0.4

1.9

3.3

3.5

3.7

28.5

23.3

9.3

5.9

5.1

3.1

3.4

2.2

1.9

1.3

1.1

0.9

0.7

0.5

17

28

45

43

60

518

469

174

90

91

74

58

45

32

27

19

14

4

10

100.0 11 818

0.9

1.5

2.5

2.4

3.3

28.5

25.8

9.6

5.0

5.0

4.0

3.2

2.5

1.8

1.5

1.0

0.8

0.2

0.5

Total

No.

38

140

198

223

245

2 000

1 757

709

390

363

253

245

168

149

112

79

56

35

32

100.0 7 192

0.5

2.0

2.8

3.1

3.4

27.8

24.4

9.8

5.4

5.1

3.5

3.4

2.3

2.1

1.6

1.1

0.8

0.5

0.4

100.0

TABLE 4
CASES OF CHOLERA EL TOR AMONG VACCINATED

GROUPS a

No.
immunized b

89 100

89 350

90 250

90 900

359 600

No. of cases Incidence rate
per 100 000

19 21.3

18 20.1

17 18.8

41 45.1

95 26.4

a Period 4 September 1966 to 28 February 1967 only.
b Calculated from a 2 % sample.

twice as high as those in females. This difference
was particularly great in the younger age-group,
and is statistically significant. Since the distribu-
tion of cases was equal between the 2 sexes in the
control group, it can be concluded that, for some
reason, females are better protected than males.
Table 7 shows the relative proportion of the

cases treated in hospital as against those who
stayed at home. This indicates roughly the sever-
ity of the disease. Unlike the 1964-65 field trial,
there were in the present trial more home cases
than there were cases treated in hospital. Cases in
groups B and C were more often treated at home
than those in groups A and D, thus suggesting that
the larger dose of vaccine modified the course of
the disease.

Group

A

B

C

D (control)

Total
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CUMULATIVE NUMBERS

Interval between
vaccination and illness

(days)

TABLE 5

OF CASES AND THE EFFECTIVENESS OF VACCINATION

Cumulative numbers of cases of confirmed cholera El Tor

Group A Group B Group C Group D (control)

a Expressed as a percentage reduction in incidence between immunized and control groups.

TABLE 6
CHOLERA CASES GROUPED BY AGE, SEX, AND VACCINATION METHOD

Vaccination group

Age-group Gop ru
(years) Group A Group B Group C A+BGCr Group D

Male IFemale Male |Female Male Female Male Female Male |Female

0-4 7 1 6 1 6 0 19 2 7 5

5-9 2 1 4 1 4 2 10 4 7 8

>10 4 4 2 4 2 3 8 11 6 8

Total 13 6 12 6 12 5 37 17 20 21

TABLE 7

PLACE OF TREATMENT FOR PATIENTS WITH DIFFERENT
VACCINATION METHODS

Place of Vaccination group Total
treatment |A B C D (control) (AC+D)

Hospital 8 4 6 18 36

Home 1 1 14 11 23 59

Total 19 18 17 41 95

DISCUSSION

Cholera El Tor has become endemnic in some
areas in the Philippines since the disease was intro-
duced there in 1961. In 1961 and 1964, the infec-
tion reached epidemic proportions in Negros Occi-
dental, but it has since shown a constant endemic
pattern, with peaks in the incidence coinciding
with the rainy season (i.e., in July, August, and
September for the southern towns of Negros Occi-
dental, and in October, November, and December
for the northern towns).
The present trial, carried out in an endemic

area, showed that cholera El Tor vaccine conferred
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more than 50% protection against cholera El Tor
infection for a period of at least 6 months. The
different cholera vaccine dosage schedules used
showed a statistically significant effectiveness in re-
ducing cholera morbidity when compared with the
results in the control group.

There is an indication that the protective per-
formance of 1 dose of 16 x 109 organisms/ml
may be somewhat greater than the vaccine of
lower antigenic content, even when given twice.
As in the previous trial, the majority of cases

occurred in the age-group below 9 years, which
is an indication of cholera endemicity in the area.

Reactions in children were mild, even to the full
adult dose, and it therefore seems reasonable not
to make any discrimination with regard to age
when giving inoculations.
The marked difference in the effectiveness of

vaccination between boys and girls under the age
of 10 years is difficult to explain, particularly be-
cause this effect was not present in the 1964-65
field trial.

During the period of the present trial it was
observed that the cases were generally milder than
in previous years. This may be due to better sta-
tistical returns because the intensive surveillance in
the trial area resulted in home cases being more
often detected. These cases were characterized by
mild diarrhoea. Only upon bacteriological exami-
nation of the stools were the cases confirmed as
being of cholera.
The results of these studies are in general agree-

ment with those obtained in previous studies done
in the Philippines (Philippines Cholera Committee,
1965) and elsewhere (Oseasohn et al., 1965;
Taneja, 1965).

RESUME

Un essai pratique contr61o de vaccination antichol,-
rique a ete organise de septembre 1966 a fevrier 1967
dans la province du Negros occidental, aux Philippines.
11 s'agissait essentiellement de comparer l'efficacite de
diff6rents dosages et schemas d'administration du vaccin
El Tor de fabrication locale.
Environ 360 000 personnes ont ete reparties en quatre

groupes d'importance egale. Le premier groupe a recu
I dose de vaccin anticholerique (8 x 109 organismes)
et I dose d'une preparation contr6le (vaccin antityphoi-
dique); le deuxieme, 2 doses de vaccin anticholerique
(2 x 8 x 10 organismes); le troisieme, I dose de vaccin
anticholerique a contenu antigenique double (16 x 109 or-

ganismes) et I dose de la preparation contr6le; le qua-
trieme, groupe temoin, 2 doses de vaccin antityphoi-
dique.
Au total, 95 cas de cholera El Tor bact6riologiquement

confirmes ont ete observes durant la p6riode de surveil-
lance de six mois. Des taux significatifs de protection
contre l'infection atteignant respectivement 53%, 55%
et 58% ont ete enregistres dans les trois groupes immu-
nises a l'aide du vaccin El Tor. Les meilleurs resultats,
sans signification statistique, ont et notes dans le troi-
sieme groupe (vaccin contenant 16 x 109 organismes par
dose). Quelques reactions postvaccinales 16geres ont
ete observees.
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