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Study on the Transmission of El Tor Cholera
during an Outbreak in Can-Itom Community in

the Philippines *
PHILIPPINES CHOLERA COMMITTEE'

During surveillance for cholera in the community of Can-Itom (Negros Occidental,
Philippines) in which the disease is endemic, a limited outbreak of cholera occurred.
Although it was not possible to determine how the infection arose, the index case was
detected and the spread of infection traced. The infection was found to be transmitted
initially from person to person until the water of a dug well became contaminated, as a
result of which a water-borne outbreak of a rather explosive nature occurred. Although
25 out of 288 individuals living in the community were infected with the El Tor biotype of
Vibrio cholerae, there was no manifest case of cholera; 13 persons had mild diarrhoea
and 12 were asymptomatic. The outbreak subsided without anY control measures having
been adopted.

The mode of transmission and spread of cholera
once it has been introduced into a susceptible com-
munity is not yet clearly understood. Many epi-
demiological investigations of cholera outbreaks in
communities have been reported in the past (for
instance, by Tamayo et al., 1965; and Sehgal &
Pandit, 1968), but most of these have relied on
retrospective analyses of data collected long after
the outbreaks had started.

In the light of these considerations, household
investigations were organized and carried out in
certain selected communities in the Province of
Negros Occidental-an island endemic area in the
Philippines-in order to study cholera infection in
a community with respect to the manner of its
transmission and to determine the vehicles and
sources of infection.

* This study was performed as part of the joint
Philippines-Japan-WHO cholera research project in the
Philippines.

"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, Health
Secretary, Manila (project director of the vaccine field
studies), Dr J. Dizon, Chief, Diseases Intelligence Centre,
Manila (director of epidemiological studies), Dr J. Sumpaico,
Director, Bureau of Research and Laboratories, Manila
(supervisor of the production of vaccines). Dr M. Alvero
was the epidemiologist in charge of the project.

SELECTION OF COMMUNITIES FOR STUDY

Nine communities that met the following criteria
were selected and placed under intensive surveillance
for diarrhoea from mid-1967 until May 1969:

1. The size of the community should be such that
it would allow effective surveillance and laboratory
support. Communities with 25-100 households and
a population numbering 200-600 were considered
satisfactory in that they were not so big as to be un-
wieldy for the existing facilities and yet not too small
to limit the interplay of factors that influence the
spread of the disease.

2. The location should be accessible and not too
far from the central project laboratory. Coastal
communities were preferred to those inland because
the disease has shown a predilection for areas by
the sea.

Furthermore, the community should be geogra-
phically distinct-and, if possible, isolated-from
other bigger communities so that the spread of
disease could be traced without too much difficulty.

3. The population should be homogeneous, stable
and belong to the lower socio-economic classes. Com-
munities without sanitary facilities were preferred.

4. A history of confirmed cholera cases or carriers
in previous years should ensure the susceptibility of
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the community and, possibly, the maintenance of
infection.

5. Communities showing a favourable response
to public health activities and projects would be
desirable.
Once a community conforming to the above

criteria had been chosen, a sketch map was drawn,
the houses were numbered and a census of house-
holds was made. All previous confirmed cases and
carriers were listed. A prevalence survey was car-
ried out by taking rectal swabs from residents. All
water sources in the community were also surveyed
and samples collected for laboratory analysis.

If any swab or water sample was found to be
positive for cholera vibrios, the community was dis-
qualified for study because infection was already
present.

Following the above procedures, nine communities
of varying sizes in and around Bacolod City in
Negros Occidental were selected. All these communi-
ties were near the coast and accessible to motor
transport. Some of them were slum areas occupied
by " squatter" families. All of them had doubtful
water sources and lacked sanitary toilet facilities.

METHODS OF SURVEILLANCE

In each community, an epidemiological aide, who
was a registered midwife, was assigned to conduct
surveillance. She acted under the supervision of a
nurse supervisor. The aide visited the community
every day and carried out a house-to-house search
for diarrhoeal cases. For the purposes of this
study, diarrhoea was defined as an increase in the
number, or a change in the consistency, of the stools
of an individual as compared with his usual daily
bowel movements.

If anyone with diarrhoea was found, the aide
took a rectal swab from the patient and from all
the household contacts at the same time or during
the same day. Concomitantly, specimens were rou-
tinely taken of: (1) water stored in the household;
(2) water from the well or wells used by the house-
hold; (3) any prepared food in the house at the time;
(4) sewage; and (5) flies.

If the diarrhoea was severe, repeat swabs were
taken the next day from the index diarrhoeal case;
otherwise no repeat swabbing was done unless the
case was bacteriologically confirmed as one of
cholera.

All the specimens-identified by number only-
were sent to the laboratory on the same day for

examination according to the procedures described
in an earlier publication (Gomez et al., 1967). The
results were known within 24-36 hours, and further
epidemiological inquiries were organized on the
basis of these results.
Once a case 1 was confirmed as cholera, surveil-

lance was intensified. Such additional epidemio-
logical aides as might be necessary were assigned to
the community in order to conduct immediate
swabbing of every member of the community.
Sampling of water and food was also carried out
in the cluster of houses surrounding the index
household and even in distant houses whose occu-
pants were in close contact with the index household.
Thereafter, cluster swabbing and collection of envi-
ronmental specimens were carried out daily for as
long as there was infection. If all specimens showed
negative results for 5 consecutive days, surveillance
activities reverted to the routine diarrhoeal case-
finding.
Vitamin tablets were given as placebos to all

persons with diarrhoea to motivate community
co-operation, but no anti-diarrhoea drugs were used.
No immunization, control measures or health activi-
ties against cholera or any diarrhoeal disease were
conducted in these communities for the duration of
the study.

RESULTS

Of the nine communities in this study, five became
infected with cholera. In this report, however,
discussion will be limited to the outbreak in Can-
Itom community because of its interesting features.

Can-Itom, in Bago City, is a well-defined, rural
community composed of 288 people living in 52
thatched houses strung along the beach of Guimaras
Strait, approximately 20 km south of Bacolod City.
The inhabitants are mostly fishermen or farmers

on a small scale and belong to the lowest socio-
economic class in the area. The age composition
of the population is shown in Table 1.
The water used in the community comes from

several different sources. There are 2 pump wells
and 3 shallow-dug wells which supply water for
such domestic purposes as washing, laundry, bathing
and cooking, and the households may draw upon
any one or more of these sources. However, all the

1 For the purpose of this study, a cholera " case " is a
person who has diarrhoea with or without vomiting and
from whose rectal swab Vibrio cholerae has been isolated.
A " carrier ", on the other hand, has a positive rectal swab
but no gastrointestinal symptoms.
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TABLE I
AGE DISTRIBUTION OF CASES AND CARRIERS IN CAN-ITOM,

9 NOVEMBER-26 DECEMBER 1968

Age-groiup Total Infected
(years) poltion Cases Carriers

(yeas_ppultio __
Total Rate W%

0-4 60 6 2 8 13.3

5-14 83 3 3 6 7.2

15-24 40 0 2 2 5.0

25-44 66 2 4 6 9.1

45-64 27 2 1 3 11.1

>65 12 0 0 0 -

Total - 288 13 12 25 8.7

houses take their drinking-water from a pump well
near the provincial highway, about 300 m from the
community, because water from the wells in the com-
munity is too salty to drink.

Surveillance in Can-Itom community started on
1 July 1967. All the rectal swabs from diarrhoea
cases, water samples and environmental specimens
examined were negative for vibrios until the first
case of cholera was detected on 10 November 1967.
This index case was in an 8-year-old boy in House 44
who had diarrhoea on 9 November. Between that
date and 26 December 1967, a total of 13 cases and
12 symptomless carriers were detected.
The age distribution of the cases and carriers is

also shown in Table 1. Infection was almost equally
distributed between both sexes.
Of the 13 cases and 12 carriers confirmed during

the period of the outbreak (9 November to 26 Decem-
ber), 3 cases and 2 carriers were found before
16 November 1967. On that date, pump well No. 1
became positive for V. cholerae, biotype El Tor
(Ogawa). Specimens taken from this well on the
three previous days (that is, 13-15 November) had
been negative. Further specimens taken from the
well on 19 and 21 November were also positive.
A specimen taken on 23 November yielded a non-
agglutinable vibrio. All further specimens taken daily
for 32 days were negative.

In every house, separate containers are used for
the storage of washing and drinking-water. These
are either kerosene cans or earthen jars. Separate
specimens, therefore, were taken daily from each
household for examination.

A total of 290 washing-water specimens was col-
lected. Of these, 31 from 16 houses were positive
for the El Tor vibrio. Similarly, of 142 drinking-
water specimens taken from different houses, 13 sam-
ples from 6 houses were positive for the vibrio.

After the outbreak, which subsided without any
control measures having been adopted, surveillance
was maintained for a further 2 years. In 1968,
a total of 1688 rectal swabs and 927 environmental
specimens was examined, and in 1969, from Janu-
ary to May, 396 rectal swabs and 282 environmental
specimens were examined. All were vibrio-negative.

DISCUSSION

Person-to-person transmission
Three cases and 2 carriers were identified during

the initial period of 10-15 November in houses
No. 44, 45 and 42. The infection probably spread
by person-to-person transmission from the index
case in house No. 44. V. cholerae could not be
isolated during this period from water taken from
the domestic reservoirs or sources, or from other
environmental specimens. The possible mechanism
of transmission is shown schematically in the accom-
panying figure.

Intimate personal contact existed between the
infected individuals. The index case (Case No. 1)
in house No. 44 was the nephew of the case (Case
No. 3) and the carrier in house No. 42, while the
case in house No. 45 (Case No. 2) was the grand-
father of the index case. The carrier in house No. 45
was the daughter of the case in that house.
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POSSIBLE MECHANISM OF PERSON-TO-PERSON TRANSMISSION OF CHOLERA
IN CAN-ITOM, NOVEMBER 1967

(0 Case + Positive culture -_m_ Symptomatic period
U Carrier - Negative culture lo Direct contact

Visiting among members of the affected house-
holds was frequent. As is common in rural areas
in the Philippines, they often shared or exchanged
their food. The children played among themselves
most of the time, while the adults went fishing or
made and mended their fishing nets together.

Role of water
Water from well No. 1 was found to be positive

for the first time on 16 November, negative on 17
and 18 November, and positive again on 19 and
21 November. From that date, many infected
persons were discovered in the community. The dates
when new infections were detected are shown in
Table 2.

Well No. 1 is a shallow tube well with a pitcher
pump and a broken concrete slab at the base.
The soil around it is sandy and excess water seeps
underground easily. This pump needs priming every
time it is used. Contamination could have occurred
easily because the priming water is generally taken
from any of the three initially infected households
mentioned above, which are the nearest inhabited
dwellings. There was a case and a carrier in
house No. 45 (see the figure) which is the nearest
of all, and water in that house was positive for the
vibrio on the same day that the well was found to
be positive.

After pump well No. 1 became positive, the
washing-water of 17 out of the 32 households using
this source was found to be vibrio-positive. In no
instance was a washing-water sample found positive
for the vibrio in any of the 17 houses that did
not use pump well No. 1. All the 116 specimens

collected during the outbreak from well No. 2
and dug wells No. 1, 2 and 3 were consistently
negative.

It is interesting to note that, while some of the
house are nearer pump well No. 2 (houses 24 and 27,
for example), the householders prefer to draw water
for washing purposes from well No. 1 because they
allege that they develop skin rashes from using
water from well No. 2. This is probably because
water from pump well No. 2 contains 1680 ppm of
salt, which is double the salt content of pump
well No. 1.
While the pump was positive only on 16, 19 and

21 November, the washing-water samples from many
of the houses remained positive after this period
because the inhabitants fetched water and replen-
ished the supply without emptying and cleaning the
contaminated containers.

In houses 4, 5, 11, 24, 45 and 50, drinking-water
was also found to be positive for the vibrio. The
drinking-water could have been contaminated from
the positive washing-water. The dates of detection
of new infections in relation to the dates of isolation
of El Tor vibrios from the water reservoirs are
shown in Table 3.

In house 4, both washing and drinking-water
became positive on 24 November. On 26 November,
1 of the 4 household members was detected as a
carrier.

In house 5, the washing-water was positive for
V. cholerae from 22 to 29 November; the drinking-
water became positive on 24 November. Among the
household members, 3 cases were detected on 24,
26 and 29 November, and a carrier on 11 December.
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TABLE 2
DAILY DETECTION OF INFECTION IN CAN-ITOM, 10 NOVEMBER-30 DECEMBER 1967

Rectal swabs New infection
Rectal swabs

Total taken No. positive Individuals Household No.

November 1967

10 6 1 1 44
13 66 4 3 42, 45,45
14 41 2 1 42
15 164 4 0 -

16a 62 3 0 -

17 46 3 0 -

18 61 1 0 -

19 64 1 1 50
20 67 1 1 40
21 76 0 0 -

22 78 1 1 50
23 72 4 2 50
24 62 8 3 5,11, 50
25 64 1 0 -

26 73 5 3 4, 5,45
27 81 6 0 -

28 120 5 2 11,12
29 77 4 1 5
30 80 7 2 27, 30

December 1967

1 74 5 1 11
2 81 5 0 -

3 109 4 0 -

4 81 2 0 -

5 82 1 0 -

6 87 3 1 45
7 114 1 0 -

8 83 1 0 -

9 87 0 0 -

10 103 0 0 -

11 33 1 1 5
12 73 (1 0 -

13 60 0 0 -

14 79 1 0 -

15 66 0 0 -

16 61 0 0 -

17 60 0 0 -

18 45 0 0 -

19 46 0 0 -

21 13 0 0 -

22 4 0 0 -

23 6 0 0 -

26 11 2 1 44
27 6 0 0 -

28 22 0 0 -

29 33 0 0 -

30 15 0 0 -

Total 2 894 87 25

a The dug well was found contaminated on this day.



PHILIPPINES CHOLERA COMMITTEE

TABLE 3
DATES OF DETECTION OF NEWLY INFECTED

INDIVIDUALS IN RELATION TO DATES
OF ISOLATION OF VIBRIO IN WASHING AND

DRINKING-WATER IN THE HOUSES a

Date of isolation Date of
House No. of vibrios from detection of

infected

Washing-water Drinking-water persons

4 24 Nov. 24 Nov. 26 Nov.

5 22-29 Nov. 24 Nov. 24, 26, 29, Nov.

11 (nottested on 24 Nov. 24, 28, 30 Nov.
24 Nov.)

24 25 Nov. 2 Dec. -

45 16,19-22 Nov. 22-30 Nov. 26 Nov.
6 Dec.

50 21 Nov. 22 Nov. 22-24 Nov.

a Pump well was vibrio-positive on 16,19 and 21 November.

In house 11, the drinking-water was found to be
positive on 24 November. No washing-water sample
could be taken on that date as the container was
empty at the time. Among the 5 household occu-
pants, 3 cases developed on 24, 28 and 30 November.

In house 24, the washing-water was found to be
vibrio-positive on 25 November. A week later,
on 2 December, the drinking-water was found to be
positive. However, no infection could be detected
among the 5 household members.

In house 45 (one of the three initially infected
houses), the washing-water was found to be positive
on 16 and 19 November, by the first of which dates a
case and a carrier had already been identified among
the 6 household members. The drinking-water be-
came positive on 22 November, when the washing-
water was still positive, and remained positive until
30 November. Meanwhile, one carrier was found on
26 November and another on 6 December.

In house 50, with 10 occupants, a case was dis-
covered on 19 November. The washing-water was
positive on 21 November and the drinking-water
on 22 November. From 22 to 24 November,
another case and 3 carriers were detected. Since a
case was infected earlier than the water, this is
probably an instance ofintra-household transmission
of infection with the water serving as the vehicle.
Four more infections were detected during the

period 20-30 November in houses No. 40, 27, 30
and 12 (Table 2); only the washing-water was
found to be contaminated in the first two houses.

Two infected persons detected on 11 and 26 Decem-
ber (Table 2) in houses 4 and 44 may not have any
connexion with contaminated water. Infected indi-
viduals were detected in only 8 of the 17 households
with contaminated washing-water but, not unex-
pectedly, in 5 of6 houses with contaminated drinking-
water. Thus, of the 36 occupants of the 6 houses
where drinking-water became contaminated, 13 be-
came infected, exhibiting an infection rate of
about 36%.

All the houses in this community use drinking-
water drawn from a pump well located 300m away.
This is because well No. 1 is extremely salty, having
more than 800 ppm of chloride. The former well,
which has a pitcher pump but needs no priming, was
consistently negative for the vibrio. Twenty daily
samples were examined during the outbreak.

Contamination of the drinking-water by washing-
water could take place in these houses because their
occupants used the same cans for fetching washing
and drinking-water from their respective sources.
Moreover, they used the same vessel for drawing
washing and drinking-water from their containers
in the houses. It was not possible to ascertain
whether infected persons played any role in causing
and maintaining the contamination of the washing
and drinking-water in the households.

Role offood
Of the 319 food samples taken from the com-

munity during the outbreak, only one sample-a
dish of fresh small shrimps blanched in water-was
positive for the vibrio. Since the shrimps were not
macerated before examination and since the washing
and drinking-water in that house (house No. 5) were
both positive, it might well be that the water used
for blanching had been the cause ofthe contamination
and not the shrimps. This assumption is supported
by the fact that similar food specimens taken at the
same time in other houses where the water was not
contaminated showed negative results.
Of the other environmental specimens of various

categories that were collected and examined, not one
was found to be positive despite the outbreak in the
community.

CONCLUSIONS

The epidemiological features of cholera in this
community infected with the El Tor biotype of
V. cholerae closely resemble those described in East
Pakistan (McCormack et al., 1969a, 1969b) where
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the classical biotype prevails. An analysis of the
cases and carriers shows that they belong mainly to
the age-groups below 5 years and above 45 years,
as shown in Table 1. The cases were mild and the
patients did not need rehydration or hospitalization.
Asymptomatic infection is reported to occur 5-10
times as frequently as manifest cholera cases (WHO
Expert Committee on Cholera, 1967), but in this
community, in spite of careful surveillance, only 12
asymptomatic infections were detected among the
contacts of 13 cases. It is very difficult to differen-
tiate a very mild case from a carrier. All the 25
infected individuals found in this community could
have been considered carriers by other workers
since none of them suffered badly enough from

diarrhoea to need medical attention. The outbreak
subsided without any strict control measures.

It was not possible to find out how the infection
had been introduced into the community even
though it was under surveillance at the time of
introduction. Cholera was not prevalent in the
nearby areas before or during the outbreak and the
index case did not have any contact with a known
case or carrier of cholera. The mother of the index
case and two other persons had suffered from
bacteriologically proven cholera in 1964 and were
living in the village at that time, but none of them
was found to excrete V. cholerae during the period
of intensive surveillance, nor did they show any
significant titre of agglutinating antibody in their sera.

RESUMJ

ETUDE DE LA TRANSMISSION DU CHOLERA EL TOR AU COURS D'UNE EPIDEMIE
SURVENUE DANS LA COLLECTIVITE DE CAN-ITOM, AUX PHILIPPINES

Certains aspects de la transmission de l'infection a
Vibrio cholerae biotype El Tor ont fait l'objet d'une
enquete approfondie dans une petite collectivite rurale
du Negros Occidental, aux Philippines.

I1 n'a pas ete possible d'etablir de quelle maniere
l'infection avait ete introduite, mais on a pu suivre sa
marche a partir du cas indicateur. Sur les 288 personnes
formant la collectivite, 25 furent contaminees: 13 d'entre
elles presenterent des phenomenes diarrheiques peu
intenses et 12 une infection asymptomatique. Dans

aucun cas, on n'observa de signes typiques de cholera
clinique. Dans la phase initiale de la propagation du
cholera, l'infection s'est transmise de personne a per-
sonne; ulterieurement, on a assiste a une flambee epide-
mique d'allure d'explosive, mais sans gravite, due it la
contamination d'un puits. Les cas d'infection furent
deceles dans 8 habitations sur 17 oui l'on utilisait une
eau contaminee pour les usages domestiques et dans
5 maisons sur 6 approvisionnees en eau de boisson
contaminee. L'epidemie a pris fin sans que l'on ait dui
recourir a des mesures de lutte.
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