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The 1961 Cholera Epidemic in Manila,
Republic of the Philippines*

CRAIG K. WALLACE,' ANASTACIA E. FABIE,2 OPHELIA MANGUBAT,3
EMMA VELASCO,3 CORAZON JUINIO 3 & ROBERT A. PHILLIPS 4

A pandemic ofEl-Tor-type cholera began in south-east Asia during 1961. Many members
of the medical profession, as well as government officials and the public, were confused by
the relationship between the disease caused by the El Tor organism and classic Asiatic
cholera. The authors observed large numbers of cholera patients admitted to San Lazaro
Hospital, Manila, early in the Philippine epidemic, and in the present communication they
draw attention to certain clinical and epidemiological features of so-called El Tor cholera.
The paper not only describes the patients and the epidemic, but also suggests some of the
treatment needs during such an epidemic. No indication was found that the disease caused
by the classic cholera vibrio is different from that which is designated the El Tor variant.

No cholera epidemics had occurred in the Phi-
lippine Islands for some 25 years prior to September
1961, when the first patient with the El Tor type of
Ogawa cholera was admitted to San Lazaro Hospi-
tal, Manila. The Philippines thus became involved
in an epidemic which had previously afflicted
Sulawesi (Celebes), South Borneo, Sarawak, Macao,
possibly South China, and Hong Kong.

All known cholera patients from Manila and its
environs were admitted to San Lazaro Hospital
where the treatment regimen, developed by the
United States Navy, had been established earlier
(Wallace et al., 1962). On admission the majority
of the patients were closely questioned, observed
clinically, and followed throughout their period in
hospital. The data we obtained are presented to
serve three purposes: (1) to give an over-all clinical
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perspective of an epidemic of El Tor cholera in a
susceptible population; (2) to show that an epidemic
of El Tor is severe in every manifestation and, apart
from certain bacteriological tests and epidemio-
logical factors, does not differ from an epidemic
caused by the classic vibrio; and (3) to indicate
preparations that should be made in future epide-
mics.

MATERIALS AND METHODS

From 7 October through 30 November 1961,
423 patients, the majority with clinical evidence of
dehydration and all with a history of copious
diarrhoea, were admitted as cholera patients to San
Lazaro Hospital. This 900-bed institution is the
principal infectious-disease hospital in Manila and
the only institution that accepted cholera patients
in the Manila area. These admissions, therefore,
represent practically all individuals with clinical
cholera in Manila and environs during that time.
Histories were obtained from 358 patients and
hospital records were also available for 320 of them.
All information was subsequently transcribed on
to IBM data cards for analyses. Daily admissions
are shown in Fig. 1 (discrepancies between the
number of patients studied and the number admitted
are due to ward transfers).
The method of treatment was described in an

earlier publication (Wallace et al., 1962). Detailed
physical examinations and extensive laboratory
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FIG. 1

ADMISSIONS TO CHOLERA WARD, SAN LAZARO HOSPITAL, MANILA
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studies were neither possible nor warranted for
routine management of the large patient load.
The amount and duration of all intravenous fluid

infusions the patients received were recorded on
individual bedside charts, this being done daily by
both nurses and physicians; oral dietary intake
was not recorded. The contents of a receptacle
placed under each cholera cot to collect stools and
urine were measured by means of a dip-stick and
the amount also recorded on the bedside chart, this
method being considered sufficiently reliable for
clinical purposes. In some instances, it was impos-
sible to distinguish accurately between stool and
urine output, especially in the acutely ill female
patient, and approximations were made by the
person measuring the output. For example, when
a value of 1000 ml had been recorded on the bedside
chart with the annotation " equal stool and urine ",
we subsequently estimated this as 500 ml of stool
and 500 ml of urine; or again, if urine had been
noted to be " scanty on one occasion ", we recorded
950 ml of stool and 50 ml of urine. Intake-output
fluid balances were determined at 8-hour intervals

and frequently more often. Patients were trans-
ferred to a convalescent ward when they no longer
had diarrhoea, were eating a normal hospital diet,
and were voiding approximately 60 ml of urine
per hour.

Determinations of whole blood and plasma
specific gravity, using the copper sulfate method
(Phillips et al., 1950), were made by a laboratory
technician, nurse, or doctor and recorded in a
master log. The CO2 concentrations of venous
blood (plasma bicarbonate) were determined by
laboratory personnel using a micromodification of
the Van Slyke titration method,' and likewise
recorded.

Bacteriological identification was performed at
the Plasma Research Laboratory, San Lazaro,
Manila.2 Rectal swabs and occasionally stool
samples were obtained each morning by laboratory
personnel. The swabs were inoculated in peptone
water at pH 8.4, incubated for 6 hours at 37°C, and

l R. Q. Blackwell, personal communication.
C. Z. Gomez, personal communication.
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FIG. 2
AGE AND SEX DISTRIBUTION OF CHOLERA PATIENTS ADMITTED TO SAN LAZARO HOSPITAL,

MANILA, 7 OCTOBER TO 30 NOVEMBER 1961

44

40*

36.

32

28

24

_ o~ Mole
C-)

Female
0 126 m I E t - Total

E E2J RE|1 i t
z

4

0 5- 10- 15- 20- 25- 30-35- 40- 45- 50- 55- 60- 65- 75- 80-
4 9 14 19 24 29 34 39 44 49 54 59 64 69 74 79 84

Age-Group
WHO 4411

streaked on to meat-extract agar containing 0.3%
meat extract, 1% sodium chloride, 1 % peptone,
and 3% agar, with a pH adjustment to 7.6. The
agar plates were incubated for 16-18 hours at 37°C
and then examined grossly under the low-power
objective of a stereoscopic microscope by oblique
light. If the first subculture was negative, a second
peptone-water subculture, after 24 hours' incubation,
was made on meat-extract agar plates. For preli-
minary diagnosis spot-slide agglutination tests with
O Group I, Ogawa, Inaba, and subtype X antisera,
using normal saline solutions as control, were
performed with the light growth scraped from the
colonies. Confirmatory biochemical tests were made

by inoculation on to triple sugar iron agar; lactose,
sucrose, mannose, and arabinose fermentation tests
were performed to determine the Heiberg grouping.
The haemolysis test of Grieg and the agglutination
by chicken red cells 1 were performed to differentiate
El Tor vibrios.

RESULTS

Age and sex distribution
The age and sex distribution of the 358 patients

is shown in Fig. 2. Since there were no patients in

1 R. A. Finkelstein, personal communication.
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the 10-14-year age-group, the 37 patients aged
9 years or younger are referred to as children and
the remainder as adults; of the 358 patients 193 were
male and 165 female. Fig. 2 shows a much lower
number of admissions of females in the age-groups
corresponding to the menarche (15-19 years) and
menopause (45-49 years) as compared with that of
males of similar ages. Comparison of the age
distribution of these cholera patients with the over-
all population distribution of the Philippines
revealed a disproportionately higher age-specific
cholera attack-rate in the age-groups 20 years and
older.

Geographical distribution
The weekly geographical distribution of the 410

cholera admissions to San Lazaro Hospital from
9 October through 3 December 1961, is shown in
Fig. 3. The first known cholera patients came from
Pandacan, a district of Manila, and either lived or
worked near the waterfront. Later in the epidemic,
patients came from throughout the city of Manila
and environs, but the majority were still primarily

from the waterfront. A general centrifugal pattern
of disease spread is seen although sporadic
individual cases still occurred.
The National Mental Hospital, which had a total

patient population of 6627, experienced a contained
outbreak of cholera during the ninth week of the
epidemic, and 19 of the most severely-ill patients
were transferred to San Lazaro Hospital for treat-
ment.

Economic status
We were able to place the families of our 358 pa-

tients into several economic categories. In 182
families (50.8%) the principal wage earner had a
salaried income which ranged from 12 to 1200 pesos
a month. However, the extreme ranges are not
significant; the mean was 125 pesos and the median
122.4 pesos per month. (At the time of the survey,
one US dollar was equivalent to approximately
three Philippine pesos.) One hundred families
(27.9%) had no income and were either completely
indigent or dependent upon sporadic charity;
46 families (12.9%) had irregular varying incomes

FIG. 3
GEOGRAPHICAL WEEKLY DISTRIBUTION OF 410 CHOLERA PATIENTS ADMITTED TO SAN LAZARO HOSPITAL,

MANILA, 1961 a
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TABLE I
OCCUPATIONS OF 358 CHOLERA PATIENTS

Per- Per-
Occupation Number centage cenOtage

ingoppatients
Adult males

Unskilled labourer 32 18.2 8.9

Unemployed 27 15.3 7.5

Fisherman 19 10.8 5.3

Hospitalized mental patient 15 8.5 4.2

Farmer 12 6.8 3.4

Skilled labourer
(mechanic, plumber, etc.) 12 6.8 3.4

Cab driver 8 4.5 2.2

Food vendor 7 4.0 2.0

Carpenter 6 3.4 1.7

Food handier (cook or baker) 4 2.3 1.1

Student 4 2.3 1.1

Barber 3 1.7 0.8

Housekeeper 2 1.1 0.6

Office worker (clerk) 2 1.1 0.6

Palnter 2 1.1 0.6

Other 21 .11.9 5.9

Total adult males 176 | 49.3

Adult females
Housewife 80 55.2 22.3

Domestic 13 9.0 3.6

Unemployed 11 7.6 3.1

Laundry worker 9 6.2 2.5

Food vendor 7 4.8 2.0

Seamstress 5 3.4 1.4

Hospitalized mental patient 4 2.8 1.1

Farmer 3 2.1 0.8

Saleswoman 2 1.4 0.6

Other 11 7.6 3.1

Total adult females 145 40.5

Children
Pre-school and school 31 83.8 8.7

Office worker (clerk) 4 10.8 1.1

Fisherman 1 2.7 0.3

Mental patient 1 2.7 0.3

Total children 37 10.4

earned by farming, fishing, or the sale of food;
while in a further 16 cases (4.5%o) the patient had
been hospitalized for more than one year, mostly
in the National Mental Hospital. No cconomic
history was available for the remaining 14 patients
(3.9 %).
Although approximately one-quarter (88) of these

families had meagre supplemental incomes, these
did not significantly influence the above figures.
Anticipating a medical fee, some of the patients
were reluctant to give a precise statement of their
economic status, and although they were reassured
on this point income estimates may still have been
.conservative. Thirty-five (9.8%o) of the families
owned their own home. Economic limitations are
even more apparent when family size and the
resultant overcrowding of the home in 329 families
are taken into account; the average number in a
household was 7, with a range of from 2 to 19.

In regard to occupation, about one-third of the
males worked as unskilled labourers or were unem-
ployed. Table 1 lists the occupation pattern for
adult males, adult females, and children. For
females, housekeeping, domestic work and unem-
ployment are listed most frequently (104 out of 145).
The admissions from the National Mental Hospital
were responsible for the unusually high number of
mental patients.

Diet

Rice was the mainstay of the diet of 331 patients
whose dietary histories were known, except for three
children under five years of age who were given milk
exclusively. In 38 instances the patients ate mainly
rice, supplemented occasionally with fish or veget-
ables, while a further 235 patients had a diet pri-
marily of rice and fish with occasional vegetables.
It is probable that the diet of these 273 patients
(82.5 %) was inadequate in the absence of meat and
in view of the limited intake of vegetables. The
19 patients who had been in hospital and the 36 who
reported a diet which included rice, fish, meat, and
vegetables (a total of 16.6%) were considered to have
had a relatively balanced and adequate diet.
The diet during the 24 hours before onset of disease

symptoms is shown in Table 2. Two-thirds of all
patients had ingested sea-food and specifically one-
fifth of them had eaten " alamang ", a popular and
cheap food-paste made from partially cooked, small,
freshwater shrimps. It is noteworthy that almost
50% of the victims changed their diet during the
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TABLE 2

FOOD INGESTED DURING 24 HOURS PRIOR TO ONSET
OF DISEASE SYMPTOMS a

Number Percentage
of patients of patients

|___ |__ with known diets

Usual diet 169 53.1

Fish 102 32.1

" Alamang" 42 13.2

Hospital diet 19 6.0

Changed diet 149 46.9

Fish 59 18.6

" Alamang" 14 4.4

No food 19 6.0

Sea-food 217 68.2

" Alamang" 64 20.1

Rice 183 57.5

Vegetables 68 21.4

Dairy products 19 6.0

a This information was available for 318 patients. The first
two subgroups under " Changed diet" reflect those patients
who normally did not eat either flsh or " alamang ". The last
four main categories show the general intake distribution of the
principal foodstuffs.

24 hours before onset of the cholera, and of these,
about one-half had eaten fish or " alamang ". We
were unable to determine the reason for this unex-
pected change.

Past medical history
Complete medical histories were obtained from

321 of the cholera patients and these are summarized
in Table 3. Of the 321 patients 127 (39.6%) stated
that they had been in good health prior to illness.
The other 194, however, had suffered from 53 diffe-
rent combinations of complaints and symptoms
which could be divided into 15 separate groups;
50 of them had had more than one complaint. These
multiple complaints were uniformly distributed
among the 15 groups. Chronic pulmonary com-
plaints were reported by 18.4% and, except for those
complaining specifically of asthma (5.6 %), their
symptoms were those of tuberculosis. Nearly one-
fourth of the patients had past histories of chronic
gastrointestinal diseases, in many cases compatible
with parasitic infestations.

Family history
A family history was obtained from 264 patients,

but of these, 205 (77.7 %) gave a completely negative
family history. In 19 cases (7.2 %) there was a
history of one family member having diarrhoea, but
from the diagnosis and symptomatology, this
diarrhoea was not cholera. In addition, seven
families (2.7%) gave a history of gastrointestinal
diseases unassociated with diarrhoea, six (2.3 %) a
history of a non-specific chronic pulmonary disease,
nine (3.4%Y.) a specific history of tuberculosis, and
five (1.9%) a history of asthma.

Cholera in other family members was reported in
only five (1.9%) of 264 affected families where a
complete family history was known. None of the
patients from these families had been inoculated
against cholera. Three of these five patients were
children under 4 years of age; the family's contacts
with cholera had been a sick grandmother, a sibling,
or the mother. The remaining two patients were
men aged 75 and 56 years respectively whose wives
also had cholera. Multiple family cases are thought
to be found more frequently during the later stages
of an epidemic; ' our observations were made during
the first two-and-a-half months of the epidemic.

Symptoms prior to admission
Cramps. Data pertaining to the pre-admission

occurrence of cramps are presented in Table 4. Of
348 patients 263 (75.6 %) had cramps prior to
admission, but of 34 children 27 (79.4%) did not
have cramps and only 8.8% had severe cramps;
18.5% of the adults did not have cramps and 36.0%
complained of severe cramps.
Cramps disappeared or decreased after the patients

were rehydrated, and treatment of acidosis generally
resolved the more refractory symptoms. Plasma
bicarbonate levels, which were determined on
admission in 110 adults with or without a pre-
admission history of cramps, showed an average
bicarbonate value of 15.8 mEq/l in 27 adults with
no cramps, as compared with 10.2 mEq/l in 51 with
moderate cramps and 7.7 mEq/l in 32 with severe
cramps. Little relationship was observed between
the site of the cramps and plasma bicarbonate mean
values, which ranged from 9.1 to 9.9 mEq/l. Values
were available for 13 children, but here the correla-
tion between bicarbonate level and severity of cramps
was not so marked, the average being 6.9 mEq/l for
11 children with no cramps and 5.5 mEq/l for the
two with moderate cramps.

1 P. Joseph, personal communication.
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TABLE 3. PAST MEDICAL HISTORY

Children Adults Percentage Number

Male Female Both Male Female Both of known ofMale | Female°sexes % % sexes patients patients
_~

Good health 35.3 33.3 34.3 40.4 40.0 40.2 39.6 127

Chronic gastrointestinal complaint and/
or disease 17.6 33.3 25.7 24.5 23.7 24.1 24.2 78

Diarrhoea a 17.6 27.8 22.9 13.2 11.1 12.2 13.4 43

Parasitic infestation 5.9 - 2.9 3.3 0.7 2.0 2.2 7

Chronic pulmonary complaint andlor
disease 17.6 22.2 20.0 16.6 20.0 18.2 18.4 59

Tuberculosis a 5.9 - 2.9 5.3 7.4 6.3 5.9 19

Asthma a 5.9 16.7 11.4 5.3 4.4 4.9 5.6 18

Repeated febrile episodes 23.5 27.8 25.7 9.9 13.3 11.5 13.0 42

Headaches - - - 5.3 5.9 5.6 5.0 16

Cardiac disease and/or hypertension _ _ _ 3.3 5.9 4.5 4.0 13

Diabetes mellitus - - - - 3.7 1.7 1.6 5

Dermatitis 11.8 11.1 11.4 - - - 1.2 4

Epilepsy - - - 1.3 1.5 1.4 1.2 4

Repeated loss of consciousness - - - 2.6 - 1.4 1.2 4

Arthritis - - - 1.3 - 0.7 0.6 2

Chronic genito-urinary complaint - - - 1.3 - 0.7 0.6 2

Total number of patients 17 18 35 | 151 135 286 - 321

a These specific complaints are also included in the general grouping indicated above in each instance.

TABLE 4. HISTORY OF CRAMPS

Children Adults Percentage Number
Classification of cramps Male Female Both Male Female Both of known | of

% % ~~sexes % sexes patients patients

None 68.7 88.8 79.4 17.9 19.1 18.5 24.4 85

Moderate 18.8 5.6 11.8 46.2 44.7 45.5 42.2 147

Severe 12.5 5.6 8.8 35.9 36.2 36.0 33.4 116

Anatomical distribution of cramps

Abdominal only 12.5 5.6 8.8 5.8 3.5 4.8 5.2 18

All extremities only 6.3 - 2.9 28.9 29.1 29.0 26.4 92

Upper extremities only - - - 1.4 0.6 0.6 2

Lower extremities on!v 12.5 - 5.9 22.5 32.6 27.1 25.0 87

Generalized cramps - - - 13.9 7.8 11.1 10.1 35

Upper extremities in any comtnL:ation 6.3 - 2.9 42.8 38.3 40.8 37.1 129

Lower extremities in any combination 18.8 5.6 11.7 76.3 75.9 76.1 69.8 243
_ _ _ _ _ _ _ _ _ _ _ _ .1 _ _ _ - _ _ _ - _ _ _ - __ -__-___ -__ _ - _ __~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

16 18
34 173 348Total number of patients 16 18 141 314
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TABLE 5
HISTORY OF PRE-ADMISSION DIARRHOEA

Children Adults ___ e t- ___________ ________________________ ___________-Percentage Number
Classiflcation of diarrhoea Male Female Both Male Female Both of known of

% % sexes % % sexes patients patients

"Rice-water " stools 68.8 45.0 55.6 53.2 49.0 51.3 51.7 182

Coloured and watery 31.2 45.0 38.9 43.4 49.6 46.2 45.5 160

Soft stool - 10.0 5.5 3.4 1.4 2.5 2.8 10

Total number of patients [ 16 [ 20 36 173 143 316 F | 352

Watery diarrhoea T Profuse Moderate Total
Watery dirhoaX %

Children 91.2 8.8 9.9

Adults 95.5 4.5 90.1

Total number of patients 325 17 342

Correlation of plasma specific gravity with
cramps was available for 299 patients upon admis-
sion. In 50 adult patients without cramps the mean
plasma specific gravity was 1.034, in 118 with
moderate cramps it was 1.040, and in 103 com-
plaining of severe cramps it was 1.038. The 11 pa-
tients with only abdominal cramps had a mean
specific gravity of 1.033 and were less severely dehy-
drated; for adults with cramps at other sites the
specific gravity values ranged from 1.038 to 1.042.
In children no correlation between cramps and
dehydration was observed; thus in the 24 children
without cramps the average plasma specific gravity
was 1.034 and in the four with moderate cramps
the specific gravity on admission was 1.035; values
were not available for children with severe cramps.
The distribution of cramp-involved areas in children,
as in adults, bore little relation to specific gravity
values, which ranged from 1.032 to 1.036.

Diarrhoea. This complication is the sine qua non
of symptomatic cholera; in the present series there
were no cases of cholera sicca. The various types of
diarrhoea prior to admission are summarized in
Table 5. Of 352 patients, 182 (51.7%) gave a history
of typical " rice-water " stools (a light-grey, watery
diarrhoea with flecks of mucous material and

without pus). A history of pre-admission watery
diarrhoea was given initially by all patients. How-
ever, after further questioning, 10 individuals gave
a history of having had mostly soft stools; these
patients included two children, one of whom died.
Both children described the colour of the stools as
black, but they had watery diarrhoea in hospital
and stool cultures for vibrio were negative. Of the
eight adults with soft stools, seven had positive
cultures for cholera vibrio and only one had ex-
clusively soft stools. The remainder of the patients
described their stools as being mostly soft with
either a "watery lining " or mixed with watery
diarrhoea. Three adults also complained of a black-
coloured stool, but two specimens which were
tested for occult blood were negative. The time of
onset of soft stools varied from one hour to 52 hours
before admission to hospital.
Although it was not possible to determine the

amount of diarrhoea prior to admission, most
patients stated that it was either moderate or profuse.

Vomiting. The great majority of patients (289 out
of 358, or 80.7%) gave a history of vomiting prior
to admission (Table 6). The amount of vomitus
could not be estimated, but the patients generally
described it as frequent and copious. They also
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TABLE 6
HISTORY OF PRE-ADMISSION VOMITING

Children Adults Percentage Number
Male Female Both Male Female Both of of

sexes sexes patients patients

Total not vomiting 5.1 20.0 13.5 23.3 15.9 19.9 19.3 69

No nausea 5.9 10.0 8.1 22.7 13.1 18.4 17.3 62

Nausea - 10.0 5.4 0.6 2.8 1.6 2.0 7

Total vomiting 94.1 80.0 86.5 76.7 84.1 80.1 80.7 289

Vomiting of food solids 70.6 55.0 62.2 45.5 40.7 43.3 45.3 162

Watery vomitus 23.5 25.0 24.3 31.3 43.4 36.8 35.5 127

Total number of patients ] 17 20 J 37 f 176 145 321 I.| 358

were unable to determine when their vomiting had
occurred in relation to the onset of diarrhoea.
Regardless of the history of vomiting prior to admis-
sion, it was noted that after rehydration it became
negligible, and in the few cases in which vomiting
continued it generally disappeared, as with cramps,
with the correction of acidosis.
A possible correlation between vomiting and the

degree of either dehydration or acidosis on admission
was considered. Of the 106 adults for whom
admission values for plasma bicarbonate levels were
available, the average was 10.6 mEq/l for 24 adults
not vomiting and 9.6 mEq/l for the 82 adults who
did vomit. Admission bicarbonate determinations
for children were available in only 13 cases; the two
children not vomiting had an average bicarbonate
value of 12.2 mEq/l, and the 11 who did vomit one
of 5.7 mEq/l. In regard to dehydration, of a group
of 276 adults the 53 not vomiting had an admission
plasma specific gravity of 1.036, while in the 223 with
vomiting it was 1.039. Among 30 children the four
non-vomiting patients had an admission specific
gravity of 1.035, compared with 1.034 in the 26 who
vomited.

Treatment prior to admission
Early in the epidemic, before public health

education had been established, many patients
obtained treatment before admission. Table 7 shows
the various treatments given and the relationship to
the bacteriological results and to duration of stay
in the acute ward. The duration of hospitalization
gives some indication of the severity of the cholera,

general incapacity of the patient, and the over-all
demands upon medical personnel. 'Although they
are germane, any correlations made should not be
used to evaluate the efficacy'of treatment. Statisti-
cally, there is no significant difference by the x2 test
(null hypothesis) in the data presented in Table 7.

Immunization status

Of 348 patients with known immunization histo-
ries, 72 (20.7%) had been inoculated against cholera.
The type, dosage, efficacy or specificity of the
vaccine, and whether or not cholera vaccine was
actually used, could not, however, be determined.
One individual had had four separate injections,
while other patients reported receiving inoculations
at intervals varying from eight months to one week
before onset of the disease.

Inoculated individuals spent a slightly longer
average time (5.6 days) in the acute ward than did
uninoculated patients (5.2 days). On admission the
average plasma specific gravity in the inoculated
group was 1.036, compared with 1.038 in the
uninoculated. Further, a comparison of culture
results and immunization history in 345 cases
revealed no significant difference; thus, of 275
uninoculated individuals, 62.2% had positive and
37.8% had negative cultures for cholera vibrio,
while of the inoculated patients, 60.0% had positive
and 40.0% negative cultures. Urine and stool
outputs for the first and second days of hospitaliza-
tion were also compared in the two groups to
ascertain if immunization ameliorated the disease,
but again, little or no difference was observed. Two
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TABLE 7
RELATIONSHIP OF PRE-ADMISSION TREATMENT TO CULTURE RESULTS

AND DAYS IN ACUTE WARD

Positive Negative Days Number
Treatment culture culture obtained in acute of

~~ ~ ~~ _aie ward ~patients

None 59.2 40.0 0.8 4.9 130

No available history 77.8 16.7 5.6 7.1 18

"Care ", not necessarily professional a 61.0 38.6 0.5 5.5 210

Parenteral fluids b 55.7 44.3 - 5.8 70

Antibiotics and/or sulfas 54.5 43.9 1.5 4.9 66

Anti-diarrhoeal medication d 65.1 34.9 - 5.9 43

Unknown oral medication d 66.7 33.3 - 5.6 33

Antibiotics (alone or with parenteral fluids) 26.3 68.4 5.3 3.7 19

Unknown parenteral medication e 75.0 25.0 - 6.4 8

All patients [ 61.2 ] 38.0 0.8 5.4 358

a In some Instances more than one type of pre-admission care was administered to certain
of the 210 patients who sought advice.

b Parenteral fluids included glucose, Ringer's lactate, and saline in varying amounts.
c Antibiotics and/or sulfas are combined because most frequently they were administered

together.
d A wide variety of substances were included in anti-diarrhoeal and unknown oral medication.
e Unknown parenteral medications generally included stimulants and antispasmodics.

of the eleven patients who died had a history of FIG. 4
receiving immunization. NUMBER OF DAYS' STAY IN ACUTE WARD (320

Onset and duration of disease PATIENTS), SAN LAZARO HOSPITAL, MANILA, 1961

The average interval between appearance of the 56
first symptoms of cholera and admission to the ward A
was 11.7 hours for children and 16.7 hours for adults, 48 -

with a range of less than one hour to 102 hours- the
time of onset of the disease was unknown for three l \ surviig paients
children and 12 adults. In both children and adults, 40

- A II deaths
no significant difference was observed between the
sexes in regard to time of onset or duration of b 32-
disease. °
The average length of stay in the acute ward was 24 -

5.5 days for 309 surviving patients and 1.9 days for Z /E
11 who died (Fig. 4). We are unable to explain the Z 6
two peaks in this graph at 4 and 7 days respectively.
The five patients who remained longer than 10 days 8
in the acute ward did not have unusually severe
symptoms on admission, nor did they present 0
problems in management. 0

Eight of the eleven deaths occurred within 23 4 5 6? 7 01 t21314 22

24 hours of admission, five of them within the first '"
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FIG. 5

DURATION OF SYMPTOMATIC CHOLERA (FROM ONSET
OF DIARRHOEA TO DISCHARGE FROM ACUTE WARD)
IN 305 PATIENTS, SAN LAZARO HOSPITAL, MANILA, 1961
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hour. The duration of the cholera in these patients
prior to admission averaged 8.4 hours, with a range
of 2 to 25 hours. In Fig. 5 the length of time spent
in the acute ward and the duration of diarrhoea
prior to admission are combined for 295 surviving
patients and for 10 who died so as better to illustrate
the duration of symptomatic disease. The average
duration of illness for all surviving patients was

6.1 days. There was no difference in duration of the
illness between the inoculated and uninoculated
patients.

Admission laboratory values

On admission the whole blood and plasma specific
gravities were measured in order to evaluate the
state of hydration, and the plasma bicarbonate
levels to determine the degree of acidosis present,
these values being the most reliable indices of the
patho-physiology of cholera. Initially, both whole
blood and plasma specific gravities are determined
and subsequently correlated. Determinations of
haemoconcentration alone may be misleading, be-
cause many patients are anaemic before acquiring
cholera and therefore whole blood specific gravity,
if uncorrected, will not indicate a patient's true state
of hydration. Once the patient has been rehydrated
to a normal plasma specific gravity of about 1.025,
his whole blood specific gravity at that point can be
taken as his "normal " value for this factor at

physiological hydration, and subsequently used as a
guide for determining his true state of hydration.

Laboratory values (Table 8) show that the mean
plasma specific gravity for 30 children and 276
adults on admission was 1.037. The most severely
dehydrated patient was a surviving female who had
an admission plasma specific gravity of 1.051.
Generally, children were not so severely dehydrated
as adults. On the other hand, however, acidosis in
children was often more severe and was reflected in a
mean plasma bicarbonate level of 6.7 mEq/l, as
compared with a mean of 9.8 mEq/l. in adults.
A possible explanation of this finding is the relatively
higher number of children who vomit for a shorter
time before hospitalization.

Fluid intake and output
The total intravenous fluid intake and excreted

fluid output values for the hospitalized patients are
summarized in Table 9; records of oral fluid intake
were not kept. The average total intravenous intake
(all patients) was 17.1 litres of fluid, composed of
saline and bicarbonate in the ratio of 4: 1 and given
over approximately five-and-a-half days. The total
output of fluid during this time was 1.2 litres more
than intake, with an average output of 18.3 litres, in
the proportion of 11.1 litres of stool to 7.3 litres of
urine; these differential figures for stool and urine
can only be approximations, because of stool and
urine mixing.

Bacteriology
Rectal swabs or stools from 355 of the 358 patients

(99.2 %) were bacteriologically examined and positive
cultures for vibrio obtained on at least one occasion
from 219 (61.2%). The relatively high percentage
of negative cultures was initially thought to reflect
the method by which the cultures had been obtained;
however, even after good rectal-swab techniques
had been established a similar percentage of negative
cultures, namely, 31.3% (298 of 951 patients), was
found in the same ward in 1962.
Of the 340 patients with known time of onset of

the disease, 209 with positive cultures had symptoms
for an average period of 15.6 hours prior to admis-
sion, while for the 131 patients with negative cultures
the corresponding period averaged 17.2 hours. This
difference is not statistically significant by the
t" test.
When the time spent in the acute ward and the

values during hospitalization for total stool, urine,
intravenous saline infusions, and plasma bicar-
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TABLE 8
LABORATORY VALUES ON ADMISSION TO HOSPITAL

Children _ Adults _ _ _
~~~~~~~~~~~~~~All

Male Female Both Male Female | Both patients

Whole blood specific
gravity

Range 1.048-1.071 1.048-1.072 1.048-1.072 1.042-1.081 1.049-1.078 1.042-1.081 1.042-1.081

Median 1.0585 1.063 1.063 1.071 1.067 1.069 1.069

Mean 1.058 1.061 1.060 1.068 1.066 1.067 1.066

Number of patients 12 17 29 155 116 271 300

Plasma specific gravity

Range 1.029-1.045 1.024-1.041 1.024-1.045 1.021-1.049 1.023-1.051 1.021-1.051 1.021-1.051

Median 1.035 1.035 1.035 1.039 1.039 1.039 1.038

Mean 1.035 1.033 1.034 1.037 1.038 1.037 1.037

Number of patients 13 17 30 157 119 276 306

Plasma bicarbonate value
(mEq/l)

Range 2.5-12.5 1.3-15.5 1.3-15.5 2.0-25.0 2.0-23.0 2.0-25.0 1.3-25.0

Median 4.0 7.0 6.0 9.0 10.0 9.0 9.0

Mean 5.7 7.3 6.7 10.0 9.7 9.8 9.5

Number of patients 5 8 13 64 42 106 119

TABLE 9
AVERAGE INTAKE-OUTPUT VALUES DURING HOSPITALIZATION

Surviving Adults Pregnant Surviving Children All
adults who diedI women children who died patients

Days In acute ward 5.6 3.5 5 4.2 1.8 5.4

Total intravenous Intake a 18.4 16.3 8.0 4.9 2.1 17.1

Intravenous saline 14.8 13.8 5.5 4.0 1.7 13.8

Intravenous bicarbonate 3.5 2.5 2.5 1.0 0.4 3.3

Total output a 19.8 16.6 11.7 4.7 0.7 18.3

Stool volume 12.0 11.9 3.3 2.3 0.3 11.1

Urine volume 7.8 4.7 8.4 2.5 0.4 7.3

Total number of known patients { 281 2 ] 1 21 6 311

a All volumes are expressed In litres, rounded off to the nearest one-tenth.

bonate content are compared (Table 10), a less Pregnancy
severe form of disease is apparent in the 113 patients
with negative cultures. It is possible that some of There were only two pregnant patients in this
these patients did not have cholera; however, the series, both 22 years of age. They were admitted to
patients with negative cultures excreted an average the ward with a plasma specific gravity of 1.039 and a
of about eight litres of stool over almost five days. plasma bicarbonate value of approximately 5 mEq/l.
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TABLE 10
VARIATION IN HOSPITAL COURSE FOR 310 CHOLERA PATIENTS

WITH NEGATIVE AND POSITIVE CULTURES

Total TotalDays Total Total Inrvnu ItaeosIn faecal urinary Inrvou Itaeos
acuteward output a output a saline bicarbonateacute ward ~~~~~~~solution a solution a

Negative cultures (113 patients)
Range 1-22 0-47.0 0.2-27.6 0.4-48.1 0-12.5

Mean 4.9 8.0 5.7 10.2 2.4

Median 4 3.8 3.2 7.5 1.5

Positive cultures (197 patients)
Range 1-12 0-82.9 0-29.1 0.1-55.5 0-16.6

Mean 5.8 12.9 8.2 16.0 3.8

Median 6 9.9 7,5 14.0 3.3

a All volumes are expressed In litres, rounded off to the nearest one-tenth.

Neither had been vaccinated against cholera. One
had a previous history of easy fatigability for several
years, but examination revealed no significant
physical findings except an approximately 5-month
pregnant uterus. She had been ill for some 16 hours
prior to admission and, after a course of intractable
vomiting, died on the sixth day of the disease. The
other pregnant patient was admitted 7 hours after
the onset of disease and, while in hospital, was
delivered at full term of a viable infant who was
healthy in all respects.

Deaths

In this series of 358 patients three adults and eight
children died, a mortality rate of 3.1 Y.. Two positive
and six negative cultures had been obtained from
eight of these 1 1 patients; no cultures were available
for the other three patients. Two of the 11I patients
had been inoculated. The time between onset of the
disease and admission to hospital ranged from
2 hours to 8 days, with a mean of 24.9 hours. One
patient had received an antibiotic prior to admis-
sion, another an antidiarrhoeal preparation, and
a third an unknown medication. The plasma
specific gravity on admission averaged 1.038 and
the bicarbonate value 4.8 mEq/l. As mentioned
above eight of the I11 deaths occurred during the
first 24 hours of hospitalization, five taking place
within one hour of admission, before the dehydra-
tion and acidosis could be corrected.

Post-mortem examinations were performed on
all but one 8-month-old infant. The San Lazaro
Hospital pathologist reported the cause of death
in six cases to be haemorrhagic enteritis with hyper-
plasia of the lymph follicles; one of these cases was
the pregnant patient noted above. Bilateral hae-
morrhagic or bronchial pneumonia was the cause
of death in three of the children who clinically
showed compatible physical findings and symptoms
of fever and convulsions. A 62-year-old man had
evidence of advanced dehydration, subendocardial
petechial haemorrhage, and a retention cyst in the
left kidney. Five patients were reported to have
severe intestinal ascariasis.

DISCUSSION

The present study group, comprising 358 of the
423 admissions from Manila and environs during
an 8-week period (7 October to 30 November 1961),
is a reasonable representation of the entire cholera
epidemic in Manila at that time. Our results are in
general agreement with previous studies regarding
incidence by age, sex, occupation, and economic
status (Dizon et al., 1962; Pollitzer, 1959; Viterbo
et al., 1962). There was a preponderance of males
over females in those age-groups encompassing the
female menarche and menopause, and for this we
have no explanation. The slightly greater incidence
of cholera in males is the usual pattern and has been
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commented upon at some length by Pollitzer (1959)
and Siddhichai & Grayston (1960).
The diet was considered inadequate in 82.5% of

all patients. The dangers in making generalizations
solely upon retrospective data are appreciated;
however, it is notable that the number of cases of
cholera in individuals considered to have been in
good health and receiving adequate nutrition was
small. Furthermore, as Chandler (1957) suggested
and also on the evidence reviewed by Jelliffe (1955),
even when an apparently adequate diet is available,
the digestive tract is often so loaded with parasites
such as Ascaris or Giardia that the diet may not
be fully utilized; five of the ten autopsied patients
in this series were reported to have had heavy
intestinal infestation with Ascaris. A closer review
of 27 later autopsies performed in 1962 on cholera
patients from San Lazaro Hospital revealed that 26
of the 27 subjects had ascariasis and in many of them
the intestinal tract was practically filled with worms.
Our dietary findings support the observations

made in Bangkok in 1959 on intestinal biopsy
specimens taken with the Crosby capsule. At that
time, Sprinz et al. (1962) found that the intestinal
mucosa in Thais of the lower socio-economic level
presented a histological pattern similar to that found
in malnourished patients with non-tropical sprue or
idiopathic steatorrhoea. They cited absorption
studies which suggested some association between
a malabsorptive defect and these histological
findings. No difference was found between the one-
year convalescent cholera patients and their un-
affected peers.

Inquiry regarding the patients' specific diet during
the 24 hours before onset of disease symptoms was
also made but, again, by the nature of retrospective
questioning, the result cannot be considered precise.
There was, however, a general dietary preponderance
of sea-food, especially " alamang ", and almost 25 %
of all patients who had changed from their usual
diet during this period ingested sea-food. Early in
the epidemic " alamang ", a preparation of small
shrimps, became fixed in the mind of the community
as a probable cause of cholera and this food was
generally avoided during the latter part of the
epidemic. Dr Dizon's 1 studies in 1962 with per-
sonnel from the US Communicable Disease Center,
Atlanta, Ga., implicated the small shrimp belonging
to the family Sergestidae as a mode of disease
transmission. This is a possibility, of course, but

I Unpublished data from J. J. Dizon.

there remain those individuals in our series who did
not ingest sea-food and yet contracted bacterio-
logically confirmed cholera.

There continues to be considerable controversy
regarding the efficacy of cholera vaccine. In agree-
ment with the recent statement by Pittman & Feeley
(1963), we are unaware of any properly controlled
field studies and the only available data are based on
retrospective observations, such as we present here,
which cannot give a true picture. Of 348 patients
with known immunization histories, 20.7% had
received some type of cholera inoculation. This
incidence of inoculation is almost identical with that
reported from Taiwan where, during a similar
epidemic lasting from July to September 1962, of
383 proven cholera patients 77 (20.1 %) had been
inoculated.2 No consistent, statistically significant
difference was found in evaluating the efficacy of
immunization over non-immunization. The inocu-
lated individual spent a slightly longer time in the
acute ward, yet those inoculated were less severely
dehydrated on admission. There was no real
difference in the results of culture studies, output
values, or intravenous fluid needs. Siddhichai &
Grayston (1960) emphasized that, of the patients
in their series who died of classic cholera, propor-
tionately fewer had been immunized, and they
concluded that the vaccine was probably of benefit.
This was not true in our series, since two of the 11
patients who died had been immunized. These two
patients represent an immunization rate for fatal
cases of 18.2 %, as compared with the over-all
inoculation rate for the entire series of 20.7 %.
It appears from our data that vaccination, as
employed among the group studied, did not gua-
rantee protection against cholera.
The symptoms prior to admission are similar to

those reported elsewhere (Pollitzer, 1959; Viterbo et
al., 1962). The severity of both the cramps and the
vomiting could be directly correlated with that of
acidosis and dehydration. This was particularly
evident in adults-the small number of children did
not provide sufficient data. It would be desirable to
determine possible correlations between these
symptoms and losses of electrolytes but, for the
present group of patients, facilities were not avail-
able for the routine performance of other labora-
tory determinations. We were unable to confirm the
comment by Viterbo and co-workers (1962) that
vomiting occurred before the onset of diarrhoea in

' See the article by C. H. Yen on page 811 of this issue.
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more than one-half of the patients; moreover, we
formed the impression that diarrhoea was not only
the most prominent, but also the initial symptom in
practically all cases.
There appears to be an effect of pre-admission

treatment upon both duration of the disease and
the culture results. Thus, patients who gave no
history of pre-admission treatment spent more time
in the acute ward (7.1 days) and showed the highest
percentage of positive cultures for vibrio (77.8%).
In an attempt to explain this finding, we considered
the possibility that these patients would be among
the most severely ill upon admission and, therefore,
unable to give a history or recall any treatment. At
the same time, however, it was these same patients
who were less severely dehydrated and less acidotic
on admission than the previously " treated "
patients, although their hospital courses were longer.
Conversely, in those patients who received anti-
biotics alone, a much shorter period of hospitaliza-
tion was needed and fewer positive cultures were
found. No distinction was made between parenteral
and oral administration of antibiotics; however,
those that were used in combination with sulfa drugs
would have been given orally. Those that were
simply indicated as " antibiotics " were frequently
given by injection. Individuals receiving antibiotics
obviously would be expected to have a smaller
number of positive cultures owing to the sterilizing
effect of the drugs, but their shorter period of
hospitalization cannot be so easily explained. On the
basis of the clinical findings at the time our treatment
regimen was established, it appeared that antibiotics
did not serve a useful purpose in treating the disease.
We agree with MacKenzie (1961), however, that the
treatment of carriers is useful in controlling trans-

mission of the vibrio. At present, work in both the
SEATO Cholera Research Laboratory, Dacca, East
Pakistan, (Greenough et al., 1964) and the Johns
Hopkins Center for Medical Research and Training
in Calcutta 1 with combined parenteral and oral tetra-
cycline indicates an apparent efficacy ofthistreatment.
Undoubtedly the use of antibiotics in the acute
disease warrants further investigation. However,
we continue to advocate the replacement of fluid
and electrolyte losses as the cornerstone of cholera
treatment. The use of any drug can only be com-
plementary to the correction of the basic physio-
logical aberration.
One of us (R.A.P.) has postulated that death need

not result from cholera if a previously healthy
patient is admitted within three hours of onset of
disease symptoms; on the other hand a debilitated
child died, although he was admitted within two
hours of appearance of symptoms. In this series, in
spite of grave admitting symptoms which had lasted
for an average period of 16.2 hours before arrival at
hospital, 96.9% of all patients were successfully
treated.
The disease, as caused by the El Tor type of

vibrio and described above, is certainly similar to
that caused by the classic cholera vibrio. The large
amount of fluid necessary for adequate treatment of
the average patient must be emphasized to public
health workers and others who might be called upon
to organize supplies for a potential epidemic. To
anticipate a need of approximately 20 litres of fluid
per patient in the ratio of 3 or 4 bottles of physio-
logical saline to one bottle of 2% sodium bicarbon-
ate would be ideal.

1 C. C. J. Carpenter, personal communication.

RILSUMt

En 1961, les Philippines furent atteintes par l'epidemie
de cholera El Tor, qui avait touche precedemment les
Celebes, Bome'o du Sud, Sarawak, Macao, peut-etre
le sud de la Chine, et Hong Kong.

Les auteurs ont analyse l'histoire clinique de 358
malades atteints de cholera El Tor, hospitalises a l'H6pital
San Lazaro de Manille; 320 observations hospitalieres
completes ont pu etre etudiees. Du fait que ces malades
representaient la grande majorit6 des cas survenus a
Manille, Jes renseignements obtenus fournissent une
image fidele de cette epidemie.
La legere predominance des hommes sur les femmes

soignes a l'h6pital 6tait conforme a ce qui s'observait

au sein de la population generale; par contre le pour-
centage des sujets de plus de 20 ans etait plus eleve chez
les malades hospitalises que dans le reste de la population.

Les malades appartenaient a la classe socio-economique
la plus faible, etant pour la plupart des chomeurs, des
menageres, des travailleurs non specialises. Leur revenu
mensuel moyen etait de 125 pesos, soit environ
42 dollars.

L'alimentation de 82,5 % des malades etait insuffisante,
se composant surtout de riz. Deux tiers des malades
avaient ingere des poissons, crustaces ou fruits de mer
le jour precedant le debut de leur maladie; un quart
environ d'entre eux avaient abandonne le regime habituel
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pour des aliments d'origine marine dans les 24 heures
prec6dant la maladie.

Trois quarts des malades ont present6 des crampes,
quatre cinquiemes des vomissements avant leur hospi-
talisation; chez les adultes ces sympt6mes 6taient en
rapport direct avec le degr6 d'acidose et de deshydratation.

L'efficacit6 de differents types de traitement administres
avant l'hospitalisation n'a pu etre prouv6e statistique-
ment. Cependant, chez les malades trait6s par les anti-
biotiques, la maladie semble avoir eu une 6volution
beaucoup plus courte, et le pourcentage des cultures
negatives a ete plus 6lev6.

Sur 348 malades, 72 (20,7 %) avaient et6 vaccines, mais
l'on manque de renseignements sur les modalites de ces
vaccinations. Dans l'ensemble il ne semble pas y avoir eu
de diff6rences, sur le plan de la clinique comme sur celui
du laboratoire, entre les vaccines et les non vaccin6s.
Le temps ecoul6 entre le d6but des sympt6mes et

l'hospitalisation fut en moyenne de 16,2 heures; n6an-
moins 96,9% des malades furent trait6s avec succes.
Chez ces malades le poids specifique moyen du plasma

etait de 1,037 et le taux moyen des bicarbonates du
plasma de 9,5 mEq/l au moment de l'hospitalisation.

La quantit6 moyenne de liquide qu'on a d(u injecter
par voie intraveineuse a et6 d'environ 17 litres, administr6s
pendant 5 jours et demi. Au cours du sejour a l'h6pital,
cet apport liquidien a et6 fourni par un melange de solut6
physiologique et d'une solution a 2% de bicarbonate de
soude dans la proportion de 4/1. La quantit6 moyenne
des selles diarrheiques fut d'environ 11 litres.
Des cultures positives de vibrion chol6rique (des

6preuves complementaires ont montr6 qu'il s'agissait du
vibrion El Tor) ont ete obtenues chez 61,2% des mala-
des. Quant au sujets (38°/) dont les cultures 6taient
n6gatives, ils furent egalement malades mais de faQon
moins grave.
Des resultats de cette analyse il ressort que sur le plan

clinique le cholera El Tor n'est pas moins grave que le
chol6ra classique. La brusquerie du debut et la gravit6
du tableau clinique rendent necessaires le stockage des
solutions destinees au traitement imm6diat des malades
(pour chaque malade il faut prevoir environ 16 litres de
solute physiologique et 4 litres de solution A 2% de
bicarbonate). Ces notions doivent etre bien connues de
tous ceux qui, a des titres divers, assumeront des respon-
sabilites lors d'une epidemie.
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