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A controlled field trial on the effectiveness
of the intradermal and subcutaneous administration
of cholera vaccine in the Philippines*
PHILIPPINES CHOLERA COMMITTEE1

In view of the encouraging laboratory findings on the efficacy ofintradermal administra-
tion of cholera vaccination in small doses, a controlled field trial was undertaken in the
Philippines to evaluate the efficacy of the two routes for cholera vaccination. The trial has
shown that these routes are effective, both giving a significant degree ofprotection against
cholera. However, the vaccine afforded longer-lasting protection when administered sub-
cutaneously (6 months) than when given intradermally (4 months), and was significantly
more effective in children in the 1-S-year age group in this endemic area.

INTRODUCTION

When cholera spread to Africa in 1970, the demand
for cholera vaccine far exceeded the supply and much
interest was expressed in the adoption of intradermal
vaccination with one-tenth or one-fifth of the usual
doses. The availability of jet injectors and technical
personnel in the region made the proposal feasible
and more attractive.

In 1947, Panja and Das (7) began to study the
efficacy of the intradermal route for cholera vaccina-
tion after facing a similar problem of excessive
demand during the Second World War; jet injectors
were not available at that time. They, and subse-
quently several other workers (9, 5, 6, 2), reported on
the effectiveness of cholera vaccine given by the intra-
dermal route, using such indices as the agglutinating
antibody response, Pfeiffer's test for bacteriolysin,
active and passive mouse protection, and the active
guinea pig protection test. Most of the results were
obtained after two or more intradermal injections.

* This study was performed as part of the joint Philip-
pines-Japan-WHO Cholera Research Project in the Philip-
pines. Requests for reprints should be addressed to Dr J. C.
Azurin, Bureau of Quarantine, Port Area, Manila, Philip-
pines.

1 The members of the Philippines Cholera Committee
were: Dr J. C. Azurin, Director of Quarantine, Manila
(overall coordinator of the study); Dr A. Cruz, Secretary of
Health; Dr J. Sumpaico, Director of Research Laboratories;
and Dr J. Dizon, Chief, Disease Intelligence Center. Dr M.
Alvero, Bureau of Health Services, was the epidemiologist of
this study.

This field trial, the fourth of its kind in the
Philippines, was organized and conducted between
July 1971 and February 1972 as a cooperative
endeavour of the Government of the Philippines, the
Government ofJapan, and the World Health Organ-
ization.

Objectives of the trial
The objectives of the trial were: (1) to assess the

relative effectiveness of the intradermal and the
subcutaneous routes of administration of the same
cholera vaccine against the disease prevailing in the
Philippines; and (2) to compare the side effects, if
any, of the two methods of immunization.

Principles
Evaluation of the relative effectiveness of the two

modes of vaccine administration was carried out by
comparing the cholera morbidity rates in 3 groups of
subjects: one given cholera vaccine by the intra-
dermal route, one given the same cholera vaccine
subcutaneously, and one vaccinated with the control
(typhoid vaccine) subcutaneously. The criterion for
evaluation was the number of bacteriologically
confirmed cases.
Randomization of subjects was carried out to

ensure comparability of the vaccinated groups with
respect to age, sex, occupation, socioeconomic status,
and previous history of infectious diseases and im-
munization procedures. The cholera vaccine used
was that found in the third field trial (1970-71) to be
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the most effective against the El Tor Ogawa disease
prevailing in the country today (8). The double blind
technique was used and the highest possible standard
of health care was provided for the study population.

Study area andpopulation
The study area comprised a part of the province of

Negros Occidental, a known endemic area for chol-
era in the central part of the Philippines. The general
characteristics, environmental conditions, existing
health facilities, and demographic structure have
been thoroughly studied. The estimated sample size
was 40 000 for each of the 3 groups of subjects.

MATERIALS AND METHODS

Vaccines
Only one cholera vaccine was used-the mono-

valent classical Ogawa vaccine, which was found to
confer the highest protective effect against the pre-
vailing disease in a previous vaccine trial. This
vaccine was kindly made available by Dr J. R. Seal,
Institute of Allergy and Infectious Diseases,
Bethesda, Md., USA, and prepared under special
contract by a commercial manufacturer in the United
States. It was made of V. cholerae Ogawa (strain
NIH 41) and contained about 8 x 109 organisms
per ml. The organisms were grown on the surface of
casamino acid agar for 18 hours, harvested in
phosphate-buffered saline, and killed with formalin
at a final concentration of 0.25%. The formalin was
neutralized with sodium bisulfite and the vaccine
lyophilized. Prior to use, the vaccine was reconsti-
tuted with sterile isotonic phosphate-buffered saline
containing 0.25% phenol.
The control vaccine used was monovalent typhoid

vaccine prepared by the Bureau of Research and
Laboratories, Manila. It contained 1 x 109 organisms
per ml.
Both the cholera and the control vaccines were

bottled in the same type of 50-ml containers, identi-
fied by code letters. They were administered with the
Ped-O-Jet gun. The cholera vaccine was given either
subcutaneously at a dose of 0.5 ml or intradermally
at a dose of 0.2 ml for all ages. The control (typhoid)
vaccine was also injected subcutaneously at a dose of
0.5 ml for all ages.

Jet injector
Each vaccine was given by a portable jet-gun

injector that operates by pneumatic pressure and

shoots the liquid in a jet stream at high speed. It is
primed before each injection by a foot pedal that is
pumped once or twice. It is then fired by a trigger
and delivers a predetermined dose of the vaccine, set
by means of a calibrating mechanism.
The gun has an interchangeable nozzle and can

administer the vaccine subcutaneously or intrader-
mally. In the latter case, the liquid is propelled at an
angle to the skin surface, instead of perpendicularly
as in the subcutaneous injection, so that the fluid is
deposited in a wheal just beneath the skin surface.
The gun is sterilized chemically by means of a

special iodine solution, after which it is flushed with
sterile, pyrogen-free distilled water. Sterilization is
carried out only once or twice a week.
The 16 guns used were lent by WHO and the US

Public Health Service.

Vaccination phase
The immunization campaign started on 16 July

1971 and ended on 17 August 1971. During the first
half of this period, 4 teams, each equipped with
4 guns, carried out immunizations. A specific gun
was always used for each vaccine, a fourth being held
in reserve. During the second half of the campaign, a
fifth team had to begin work so that the campaign
could be completed within the target time of one
month. The sole gun remaining in reserve was then
allocated to the team farthest from headquarters.
Each vaccinating team was composed of a nurse

supervisor (head of the team), 3 gun operators,
3 recorders, and 4 motivators. Each team had trans-
port and a driver. Three days were allotted for
training before the campaign started.
The present trial necessarily was a mass immuniza-

tion campaign, in contrast to previous ones, which
were offered on a house-to-house basis by teams
composed only of one vaccinator (using needles and
syringes) and a recorder. Since the jet guns were not
mobile, the teams stayed in one site and the subjects
came for the immunizations. Hence the use of
motivators-native workers, familiar with the local
dialect and localities, who went around the commu-
nity to notify people and persuade them to accept
vaccination.
The team's strategy was as follows. A day or two

before a locality was scheduled for vaccination, two
motivators visited the area in company with the
supervisor. Regular health personnel in the area and
local community leaders were contacted. The mission
was explained and detailed arrangements were made
for the placement of the team, including the time
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limit for covering each neighbourhood. As the sched-
uled date for vaccination arrived, the other moti-
vators acted as an advance party and notified the
people of the team's arrival. They guided the persons
to be vaccinated to the team and kept them in line so

that recording and inoculation could proceed in an

orderly manner. Then the motivators did the rounds
of houses to make sure that no one was overlooked.
In areas with more subjects-factories, schools,
etc.-the motivators helped the recorders so that the
work could proceed faster.

Other devices used in the campaign were mobile
public address systems, portable loudspeakers and
two-way radios, the projection of slides in cinemas,
and radio and television announcements. Just before
the vaccination phase was started, representatives of
the mass media were invited to a conference, includ-
ing the city and provincial government officials and
members of rural health units and city health depart-
ments of the areas to be covered, to enlist their
support for the project.
A record of each vaccinated person was entered

individually on a cholera immunization card. The
identity of the persons was established from these
cards, and the records were filed systematically to
facilitate subsequent follow-up and analysis.

Surveillance phase
Surveillance, patterned after the surveillance in

previous vaccine trials, was carried out after the
vaccination phase to detect cholera cases among the
immunized groups. The surveillance staff consisted
of 1 physician-epidemiologist, 4 nurse supervisors,
and 36 epidemiological aides, who all worked full-
time. Transport and other support was also pro-
vided. Additional assistance was given by some 200
health personnel of various categories in the study
area.

Vaccinated persons were kept under observation
by members of the surveillance teams, who were each
assigned a definite area. Those with diarrhoea, in-
cluding cases found during house-to-house visits and
those who reported to health centres, hospitals, or

private clinics, were swabbed once. The rectal
swabs were inoculated into alkaline peptone water
and sent to the central laboratory in Bacolod for
bacteriological examination. The diagnostic proce-
dure followed in previous trials was employed.

Confirmed cholera cases among the vaccinated
groups were investigated and the data were entered
on a cholera case card. The data on this cholera case

card were matched with the data on the cholera

immunization card and the patient's identity checked
against both.

Surveillance was started a week after vaccination
began and was carried out for as long as cholera
cases were occurring-a period of 61/2 months.

RESULTS

The comparability of the 3 groups was tested by
making an analysis of a 5% sample of all the
immunization cards. The results of this analysis by
place, occupation, age, sex, and previous history of
infectious diseases and of cholera and typhoid vac-
cination showed no statistically significant differ-
ences. Since the 3 groups were randomized and were
similar in other respects in relation to environment
and conditions of work, it is reasonable to assume
that they were all subject to the same risk of exposure
to cholera infection.
During the 61/2-month surveillance, a total of 165

symptomatic cholera cases were confirmed bacterio-
logically. The distribution of these cases according to
the vaccine received is shown in Table 1. The
incidence of the disease in the control group-the
group that received typhoid vaccine-was 224 per
10 000, i.e., slightly higher than the disease expec-
tancy of 200 per 10 000 that was the basis for
calculating the sample size of the study population.
The 25 cases in the group who received the

classical Ogawa vaccine subcutaneously represent an
attack rate of 6.07 per 10 000-almost the same as in a
preceding trial, when the incidence in the group given
the classical monovalent Ogawa vaccine, also sub-
cutaneously but by needle and syringe, was 5.82 per
10 000. In the preceding trial, the placebo group had
an incidence of 20.36 per 10 000 while in this trial it
was 22.4 per 10 000.

Table 1. Cholera El Tor cases among vaccinated
persons, July 1971 to February 1972

Vaccine Number Number Rate per
given vaccinated of cases 10 000

intradermal 41 020 47 11.5

subcutaneous 41 200 25 6.1

typhoid 40 620 93 22.9

total 122840 165 13.4
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Table 2. Monthly distribution of cholera cases among
vaccinated persons, July 1971 to February 1972

Vaccine
Period Intra- Sub- Cotl Tta

dermal cutaneous Control Total

July 1971 0 0 1 1

August 4 7 34 45

September 8 4 11 23

October 8 5 10 23

November 10 6 24 40

December 14 3 11 28

January 1972 2 0 2 4

February 1 0 0 1

total 47 25 93 165

The distribution of the 165 cholera cases by month
of occurrence is shown in Table 2. The curve of
incidence generally conforms to the endemic occur-

rence of the disease in the trial area as observed in
previous years. The cases begin occurring late in July
and slowly rise to a peak late in November or early
December, when a resurgence takes place, followed
by a decline in late January or early February. On
this occasion, however, the highest number of cases

was registered in August, when a localized, explosive
outbreak occurred in the town of Talisay.

Table 3 shows cases by 30-day period from the
date of vaccination to date of onset of symptoms.
Again, the highest number of cases occurred in the
first 30-day period because of the localized outbreak
mentioned above. However, from day 61 to day 90
there were relatively few cases. Because of the out-
break, the cases were grouped into 2-month inter-
vals, and for all such periods the number of cases in

Table 3. Cholera cases by 30-day periods from vacci-
nation to onset of illness, July 1971 to February 1972

vacciatllin dermal neous
Control Total

0-30 6 5 27 38

31-60 10 5 20 35

61-90 4 7 9 20

91-120 10 4 22 36

121-150 14 4 14 32

151-180 2 0 1 3

181-210 1 0 0 1

total 47 25 93 165

Grouped into 2-month intervals

0-60 days 16 10 47 73

61-120 14 11 31 56

121-180 16 4 15 35

181+ 1 0 0 1

total 47 25 93 165

those vaccinated intradermally was higher than in
those vaccinated subcutaneously. The longer protec-
tive effect after subcutaneous vaccination is more

apparent in Table 4. While protection in those
vaccinated subcutaneously was maintained through-
out the period of surveillance of 6 months, the
effectiveness in the intradermally vaccinated group
declined rapidly.

Table 5 shows the statistical significance of the
differences between incidence rates for the three
vaccine groups by monthly intervals. While the

Table 4. Effectiveness of cholera vaccines by time interval from vaccination to onset of
illness by 2-month intervals, July 1971 to February 1972

Days from Intradermal Subcutaneous Control
vaccination
to onset of No. of % Effec- No. of % Effec- No. of % Effec-

illness cases tiveness cases tiveness cases tiveness

0-60 1 6 66.0 1 0 78.7 47 0

61-120 14 54.8 1 1 64.5 31 0

121-180 16 0 4 73.3 15 0

total 46 50.5% 25 73.1 % 93 0
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Table 5. Incidence rates (per 1 000), by vaccine group
and time interval between vaccination and onset of
illness, and significance of the difference between
incidence rates for various vaccine groups

Time Vaccination route
interval
(days) Intradermal Subcutaneous Control

0-30 6 0.1463 5 0.1214 27 0.6647

31-60 10 0.2438 5 0.1214 20 0.4924

61-90 4 0.0975 7 0.1699 9 0.2216

91-120 10 0.2438 4 0.0971 22 0.5416

121-150 14 0.3413 4 0.0971 14 0.3447

151-180 2 0.0488 0 0 1 0.0246

total 46 1.1214 25 0.6068 93 2.2895

protection afforded by the subcutaneous injection
was maintained for the 6-month duration of surveil-
lance, that of the intradermal injection appears to
have lasted for only 4 months at the most. Beyond
that period, the differences between the two cholera
vaccine groups became statistically significant in
favour of the subcutaneously injected group. For the
6-month period, both cholera vaccine groups had
significantly lower rates than the control. It is impor-
tant to note that the subcutaneous group has a
statistically significant lower incidence rate than the
intradermally vaccinated group.
The effectiveness of cholera vaccine administered

by different routes in different age groups is shown in
Table 6. It is clear that the disease is preponderantly
higher in the 1-5-year age groups, a finding that
indicates the endemic nature that the disease has
assumed in the Philippines. This table also shows
that the numbers of persons in the 3 vaccinated
groups in each of these age groups are comparable.
The 1-5-year age group is used here because vaccina-
tion was not carried out in children below 1 year of
age. It is clear from this table that vaccine given
subcutaneously in children aged 1-5 years was about
72.6% effective, but the same vaccine given intra-
dermally in the same age group offered very little
protection. In the older age groups the differences
between the two routes of administration are negli-
gible.

Observations made after vaccination showed no
severe side effects, local or systemic, among the
vaccinated persons.
The results of this field trial confirm the findings in

all previous trials in the area concerning the seasonal

Table 6. Effectiveness of cholera vaccines in different
age groups, July 1971 to February 1972

Age group Vaccine groups
(years) Intradermal Subcutaneous Control

Number of cases

1-5 23 7 25

5-14 22 15 58

over 14 2 3 10

Number of persons vaccinated

1-5 4 500 4 380 4 280

5-14 25 740 26 200 25 320

over 14 10780 10620 11 020

Incidence rate per 10 000

1-5 51.1 16.0 58.4

5-14 8.5 5.7 22.9

over 14 1.9 2.8 9.1

Effectiveness (%)

1-5 12.5 72.6 0

5-14 62.9 75.1 0

over 14 79.1 69.2 0

pattern of the disease, its geographical distribution
and movement, and the disease endemicity as indi-
cated by the age predilection and the ratio of mild
home cases to hospitalized cases.

DISCUSSION

This controlled field trial was the fourth of its kind
conducted in the Philippines and was primarily
intended to determine the difference in effectiveness
between the intradermal and subcutaneous routes for
cholera vaccination.

In a cholera vaccination programme, administra-
tion of the vaccine using the jet-gun has certain
advantages. It is faster, easier to administer, less
prone to transmit hepatitis B, and uses a smaller
amount of vaccine. The advantages of using the
syringe and the needle, on the other hand, are that
the equipment is much less expensive, maintenance
costs are low, and it is more convenient for a house-
to-house campaign. The method of choice for admin-
istering the vaccine must depend upon the resources
of the health administrator.

If the jet-gun is available, it can be used to
advantage in areas where a large concentration of
vaccinees is available-schools, factories, army
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camps, or densely populated urban areas. It is
interesting that 73.1% effectiveness for a 6-month
duration of the monovalent classical Ogawa vaccines
administered subcutaneously by means of a jet-gun is
very similar to the 70.8% effectiveness for the same
period and vaccine administered by syringe in a
previous trial. The efficacy of the subcutaneous route
of vaccination is therefore not affected by the type of
equipment used. This result also confirms a previous
finding (8): the longer duration of protection offered
by this monovalent vaccine than that offered by the
conventional bivalent vaccines used in other field
trials (1, 4).
The results of this trial show that both the subcuta-

neous and intradermal routes are effective for immu-
nizing against cholera. The subcutaneous administra-
tion of this monovalent vaccine, however, was found
to protect the vaccinated population against the
disease for a longer period (6 months) than did
intradermal administration (4 months). In an inde-

pendent investigation in West Africa, using the same
vaccine (3), it was found that both intradermal and
subcutaneous vaccination were effective in causing
seroconversion in 90% of the recipients but the
geometric mean titres of the vibriocidal antibody
after subcutaneous administration were significantly
higher than after intradermal vaccination. The serum
titre was followed for 17 weeks only, when no
significant difference in the rate of decline was
noticed in the two groups.
The subcutaneous vaccination was also found to

protect the children in the 1-5-year age group much
better, even though the dose was 0.2 ml by the
intradermal route, as compared with 0.5 ml by the
subcutaneous route. It may also be pointed out that
protection achieved with 0.2 ml of vaccine given
intradermally in adults in this endemic area may not
be achieved in a newly invaded area because of lack
of previous exposure to this infection or to immu-
nization (4).

RtSUMt

ESSAI PRATIQUE CONTROLJ SUR L'EFFICACITE DE L'ADMINISTRATION DU VACCIN ANTICHOLERIQUE
PAR VOIE INTRADERMIQUE ET PAR VOIE SOUS-CUTANEE AUX PHILIPPINES

De juillet 1971 A f6vrier 1972, on a organis6 aux Philip-
pines un essai controle destine A 6valuer l'efficacit6 relative
de l'administration intradermique ou sous-cutan6e d'un
m8me vaccin contre le type de chol6ra observ6 dans la
r6gion. II s'agissait aussi de comparer les effets secon-
daires provoques par les deux techniques d'immunisa-
tion. L'essai s'est deroul6 dans des conditions de controle
strictes au sein d'une collectivite d'environ 120 000 per-
sonnes.

L'efficacite relative des deux modes d'administration a
6te appreci6e en comparant les taux de morbidite chole-
rique dans 3 groupes de population, le ler recevant le vac-
cin par voie intradermique, le 20 par voie sous-cutan6e et
le 3e (groupe t6moin) recevant une pr6paration de vaccin
antitypholdique. Seuls les cas de chol6ra bact6riologique-
ment confirm6s ont 6te retenus.

Durant les 61/2 mois de la periode de surveillance,
165 cas de cholera ont e decouverts et confirmes par le
laboratoire. L'incidence a ete particuli6rement 6eev6e dans
le groupe d'age 1-5 ans, t6moignant du caractere ende-
mique de I'affection aux Philippines. Les deux groupes
vaccines ont benefici6s d'une protection notable par rap-
port au groupe temoin. Cependant, la voie sous-cutan6e a
fait preuve d'une efficacite nettement sup6rieure, assurant
une protection de 73,1 % pendant 6 mois, alors que le taux
de protection confer6 par le vaccin donn6 par voie intra-
dermique n'atteignait que 54,8% pendant 4 mois. Cette
superiorit6 s'est particulierement affirm6e dans le groupe
d'age 1-5 ans. Quelle qu'ait et6 la technique de vaccina-
tion utilisee, il n'y a pas eu de reaction grave ou
d6favorable.
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