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Cholera vaccine was the first antibacterial vaccine intro-
duced for the control of communicable disease in man,
Despite widespread use of the vaccine, convincing proof of
its efficacy is still not available. Accordingly, in Novem-
ber 1963 the Pakistan-SEATO Cholera Research Labora-
tory initiated a controlled field trial of cholera vaccine in
rural Fast Pakistan, The study was designed to answer
three related questions: (1) Can an injected vaccine pre-
vent the diarrhea associated with Vibrio'cholerae? (2)
If so, for how long? and (3) Does the vaccine prevent
inapparent infection among family contacts of persons
with diarrhea associated with V. cholerae? This report
deals with the experience of the ﬁrst year of'thls field
trial.

Mertops ‘ o

A group of 23 villagés in Matlab Thana, an administra-
tive subdivision of Comilla District about 40 m;les from

Dacca, was selected for study ‘because of continued high

prevalence of cholera in the recent past-and location along
the Gumti River, which allowed éasy acéess by boat for
casc—ﬁnd:ng and treatment. The villages are in one of
East Pakistan’s most denscly inhabited areas; the popula—
tion density exceeds 1,500 per square mile.

Local health officers had prepared a census of the popu-
lation of these villages during a smallpox control pro-
gram in 1961. On the basis of this census the population
was estimated to be 24,000, These census lists wete re-
vised by a houscto-housc survey, and each individual

within each village was assigned a number in consecu-

tive order with a letter prefix identifying the village.
Fhe cholera vaccine selected for test was a commercial

preparation containing a mixture of both an Inaba and -

an Ogawa strains, using the classical “Indian” strains
35A3 and 41, respectively. The vaccine was prepared by

*This work was supported in -part by Research Agreement No.
196802 bctwc;n the National Institutes of Health, Bethesda, Md,,
U.5.A., and the Pakistan-SEATQ Cholera Research :Laboratory.
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harvesting surface agar growth in 0.5 percent phenolized
saline, and diluting the two components o an optical
density eqquivalent to 8,000 million V. cholerae organisis
per ml. . The finished vaccine had a relative mouse po-
tency of 4.40 against the Ogawa, and 32.4 against the
Tnaba reference vaccines of the National Institutes of
Health, Bethesda, Md? The vaccine contained 1.3 mg.
total nitrogen per ml., 0.08 mg. trichloracetic acid—precipi—
table nitrogen per ml,, and 0.9 mg. nitrogen per mi, precip-
itated by 1.5 volumes of acctone. Typhoid-paratyphoid
A-paraty phoid B vaccine was used as the control. The
organisms were ‘grown on agar surfaces, heat-killed, sus-
pended in 0.5 percent phenol, and diluted by’ nephelometric
density so that the finished vaccine contained 1,000 million
typhoid and 750 million each of paratyphcnd A and para-
typhoid B organisms per ml. “The two vaccines were dis-
tributed in identical bottles, onc labeled by a red letter “A,”
and the other by a blue “B.”  The materials were coded by
one observed who did not reveal the identity of the test
materials throughout the field tri:il\f’ The dosage schedule
was 0.5 ml. for those over 12 years of age, 0.25 for those 2
to 12, and o.1 for those under 2. iAfter 7,027 persons had
been inoculated, the dose was reduced to 0.4 ml, for those
over 12 years of age becanse local reactions had inter-
fered with the participation of aduits. '
Immunizations were performed during a 6-week! period
beginning on November 1, 1963. The vaccination. team
and thelr equipment proceeded along the river by house-
boat. Jet injectors were used almost exclusively to per-
form the inoculations. Persons who had been assigned
an odd number received vaccine “A,” and those assigned
an even number- received vaccine “B.” Family members
who appeared at the time of vaccine administration, but
who had been overlooked during the census review a few
days earlier, were added to the lists and gwen alternately
vacdne “A” or “B.” All recipients were given a card,
one side. of which showed the following: Village, vaccine
trial nuumber, name (in Bengali), age, sex, and date of
inoculation. On the reverse side of the card, a notice in
Bengali requested that the study team be notified
promptly in case of diarrhea, and that the patient come at

it
2 These assays were performéd by Dr. John C. Feeley, Division of
Biologics Standards, National Institutes of Health.
% Chermical determinations were performed by Dr. John Barbaro,
Deparstment of Immuno-chemistry, Walter Reed Army Institute of
Researcly, Washington, D.C.




once to the central field hospital for treatment if symptoms
suggested cholera,

Medical care was provided by this laboratory in a facitity
sitnated in Matlab Bazar, a centrally located market com-
‘munity. A physician and nurse were in constant attend-
ance at the hospital which was housed first in a small tin
shed and later on a barge provided by the Govérnment of
East Pakistan. Patients were treated with intravenous
fluids and tetracycline (Greenough, ez al., 1964).

For case finding, the 23 villages were divided into 3
groups. Suryeillance within each group was under the
supervision of an experienced fieldworker who had re-
ceived graduate. training in social sciences. FEach area
supervisor was assisted by seven fieldworkers and-a mid-
wife resident in each village. Families were visited
twice. weekly to inquire about diarrheal discase and en-
courage prompt use of the field hospital in the event of
illness. Whenever a new episode of diarrhea occurred,
details of the illness were recorded on a simple report
form, and a fecal sample was collected by means of a
tellurite-impregnated rectal swab which was placed in
bile-peptone transport medium, Specimens were sent to
the laboratory in Dacca, usually within 24 hours, for fur-
thet bacteriological investigation. The laboratory proce-
dures employed have been described previously (Monsur,
1963).  Fecal specimens obtained from. hospitalized
patients were s_trc_a_kEd directly on _te]lurite—t'—aurocholat;—
gelatin agar and vgltrc also inoculated into. the liquid
transport mediutm, f;” R '

Disability associated with diarrheal disease was classi-
fied as follows: No interference with usual duties, inability
to perform usual duties, inability to walk, and-inability

to respond. Whenever persons with diarrhea showed in-

ability to walk or respond, fecal samples were collected
from vaccinated contacts and they were queried concern-
ing diarrhea. These procedures were performed on 2

consecutive days during the first § months of the study,
and on 4 consecutive days thereafter.

The area supervisors investigated and reported each
death occurring among vaccine recipients, Whenever
death was associated with acute diarrhea, fecal samples

- were collected from household contacts if none had been

obtained from the deceased before or after death.

REsurTs

The total population -of the 23 villages was 27,639, of
which 14,059 (50.9 percent) participated in the trial (table
1). Anexcess of males (114.8 males per 100 females) was
observed, a finding consistent with previous estimates
showing sex ratios in the 1y districts of East Pakistan
ranging from 1065 to 116.8 males per 100 females (Cen-
sus of Pakistan, 1951). Participation was g;eateét (61.8

percent) among 5 to 14 year old groups. Males appeared

to be less cooperative than females (47.4 percent versus
54.9 percent); this may be an artefact related to the purdah
system. '

Vaccine “A” was given to 7,103 persons and “B” to
6,056. The two groups did not differ by age, sex, history
of prior cholera or past anticholera inoculation (table 2);

Dufing the first 7 days after inoculation, V. cholerac
Inaba was isolated from 6 persons with diarrhea. One
had received vaccine “A” and 5 vaccine “B.” ‘These peo-
ple have not been included in the analysis. The frequency
of suﬁscqucnt diarrheal episodes occurring in the two
groups within the first year of the trial is shown in table 3.
Findings are summarized by 3-month intervals according
to the presence or absence of vibrios on culture, and
whether the individuals were observed in the community
or the hospital, Twenty-ninc instances of cholera infec-
tion were seen in the first 3-month period, 13 in the second,
only 1 in the third, and 12 in the last quarter of the year.

TasLe 1.—Participants in vaccine study by age and sex

Male Female Total
Age group (years) Vaccinated Vaccinated Vaccinated
Number of Number of Number of
inhabitants inhabitants inhabitants
Number | Percent Number | Percent Number | Percent
Lessthang................ 2, 607 1,273 48.8 2, 665 1,263 47-4 5, 272 2,536 48. 1
. 4, 417 2, 638 59.7 1, 355 2, 160 64. 4 7, 77% 4, 798 Gr.y
ISOLOVEL, v vvvnen .., 7 731 3, 088 9.9 6, 837 3, 632 53. 1 14, 568 6, 720 46. 1
Notrecorded............... 11 F 3 ORI 6 3 17 T3 T
Total............... 14, 766 7, 00% 47. 4 11, 863 7, 056 54.9 17, 639 14, 059 50.9
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TaBLE 2.—Vaccine groups by age, sex, history of previcus
cholera and prior cholera inoculation

Vaccine A Vaccine B
Number| Percent [Number| Percent
Total................ 7, 103 100.0 | 6,956 100, 0
Age (yéars):
Lesschan 5., .oovvvnnn. 1,188 8.1 [ 1,248 17.9
L3 7 T, 1, 414 34.0 | 2,384 14.3
ISOLOVEL. .ouvensson.. 3,396 47.8 | 3,324 47.8
Unknown.............. 5 o [..... e
MALES
Age {years): . _
Lessthans§............. f2x 17.3 6352 19.0
L 7 PN 1,342 37.5 ] 1,296 37.9
I§OCOVEL.  uvuviiiann.. I, 613 45.1 ] 1,475 4.1
Unkoown.............. 4 [N B R
© Total.....oov.. s | 3,580 100.0 | 3,423 100.0
FEMALES
 Age (years): _ _ _ .
Lessthan§............. 66y 8.9 596 16.9
L I LT I, 072 30.4 | 1,088 f 30.8
ISOFOVEr. ...ouvnens.as 1,783 50.6 | nBgg 1 523
Unkanown............. - E N IR T [ AT
Total................ 1,523 99.-9 | 3,533 100. 0
History of previous cholera. .. 415 5.9 414 |, 6.o
No history of previous _ _ ;
~cholera............... L] 6577 94.1 | 6 440 ! 94.0
Total with known ) .
history............. 6, 992. o0.0 | 6, 854 100.0
Prior cholera immunization..]| s, 465 78.4| 5,347 78.2
No history of cholera im- '
munization............... 1, 508 2r.6 | 1,488 21.8
Total with known _
history............. 6 973 00,0 | 6 835 100, 0

The number of infections occurring in the “A” group
exceeded that in the “B” group during each interval
when thére were enough cases to permit comparison. The
frequency of diarrheal episodes from which vibrios were
not isolated was similar in both groups. The age distribu-

tion of petsons with vibrio-associated diarrhea is shown in
table 4. Forty-eight of the 55 infected individuals were
less than 15 years of age and 25 were less than 5 years
of age. The overall incidence rate during the first year
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was 6.1 per 1,000 vaccine “A” reciplients and 1.7 per 1,000
given vaccine “B.” The difference between these rates is
highly significant (P= <.001).

Only 7 asymptomatic infections were discovered among
91 inoculated family contacts. Three of the 77 had received
vaccine “A” and the remaining 4, vaccine “B.”

Eighty-cight deaths occurred in the study group (table
5). The total number of deaths and the proportion as-
sociated with gastrointestinal syrmpoms, such as “diar-
rhea,” “loose stools,” “dysentery,” and “mucus and blood
in' stools,” were similar in both waccine groups. Rectal
swabs were obtained from either patients or family con-
tacts in 26 of the 32 deaths associated with gastrointestinal
symptoms, and V. cholerac was isolated from only 1 of
the 26. This patient (P1069) was a 5-year-old male who
was given vaccine “A” on Novernber 29 and developed
typical cholera on December g. His family refused to per-
mit hospitalization. : -

Discussionr

While previous reports (Haffkine, 1895; Adiseshan, ez
al., 1947) indicated that cholera inoculation reduced the
incidence .of the disease, the evidenice was not convincing.
These earlier studies were criticized (Greenwood. and
Yule, 1915; MacLeod, 1960) because of faulty experi-
mental design including the lack of a suitable control
group, failure to observe a strict double-blind technique, j )
the selection of subjects during ax épidemic resulting in 5
unequal exposure to infection in the groups being com-
pared, and inadequate diagnostic data. In this study a
double-blind technique with a suitable control group was
used; the two test groups were comparable in every re-
spect measured, Intensive surveillance was maintained,
and only bacteriologically confirmed instances of cholera
infection were included. 'The riverine villages which were
selected provided a typical endemic setting.

Cholera reporting in most endemic areas has been in-
complete and is based largely on deaths certiied by non-
medical offiicals. ‘The present study provided an oppor-
tunity to determine accurately the frequency of diarrheal
diseases associated with V. cholercze in a defined popula-
tion, Infections were more frequefit among children, as
might be expected in an endemic situation.

A significantly lower incidence of diarrhea associated
with V. cholerae was observed in thie group which received
vaccine “B,” which proved to be the cholera vaccine.
Thus, the data collected during the first year of the trial
indicate that cholera vaccine can be an effective prophy-
lactic procedure. However, the duration of effectiveness
remains unknown, and surveillance is being maintained to
answer this question. Data concerning the effect of inoc-
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episodes during the first year by cultural result and place of observation

Time................... December i963 March to May | June to Angust September to | December 1963 to
to February 1964 1964 1964 November 1964 | November 1564
Vécsine group.....................__ .. A | B A B A B A | B A B
. V. cholerae
Culbisre positive: 1 .
Communiey. .................. .. ... .. 03 4@ s 1 o 5 3@ @) 8 (3)
Hospital,....................... L . () 1 5 2 o 1 4@ o 23 () 4
Totale. . .ouuii 24 W 5@ 10 3 o 9B 3@ 8@ we
Cultire negative: . TR : : , .
 Community. ... 78 B4 LS nhay ) 478 2667 | 1377 nam| 71| gtk
~ Hospital......oo 13 12 49 8| 20 13 74 9 87
Total. oo 721 696 | 1,557 | 1,485 2, 7591 %687 2,390 | 2,329 7,427 2 19y

T All isolates wete Tnaba scrotype except those indicated in patenthesis.

Tasie 4-—Frequency of diarrhea associated wi_th V.
' groups during the first

choleras by age and vaccine
yéar after immunization

: i - Vaccine A Vaccine B
Age gronp (vears) s :
‘Number | Rato! Number | Rate!
Lessthans........ il 19 4.8 6 4.8
‘18 75 5 z.1
6 1.8 1 0.3
JTotal. ..., 43 6.1 1 L7

! Pet 1,000 persons.

TabLe 5~Deaths in vaccinated persons during the first

year
Deaths as-
sociared with Total deaths
gastrointestinal
Time interval symptoms
Vaccine | Vaccine | Vaccine | Vaceine
December 1963 to February
I964 . v it 4 2 1 7
March to May 1964. . ....... 4 2 15 b+
June to August 1964, . ....:.. 2 4 5 12
September to November 1964. 7 7 14 iz
December 1963 to
November 1964. . ... 17 15 45 43

ulation on inapparent infection are too scanty as yet to
permit conclusions,

Since this study was designed to ask whether or not
an injected vaccine can protect against cholera,
mereial preparation with unusually high mouse
was used. Hence the inference cannot be made
cholera vaccines will afford protection.

a com-
potency
that all

ConcLusion

Df;.ujing the first year of a controlled field trial of cholera
vaecine in an endemic area, the incidence rate of diarrhea
associated with V. cholerae was 6.1 perf 1,000 among
those receiving a control (TAB) vaccine, and 1.5 Per 1,000
among those receiving a commercial cholera vaccine of
high potency. The disease
children,

was concentrated among
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Joint Philippine-Japan-WHO Controlled ™

Field Trials of Cholera Vaccines ‘ !

(Interim Report of Dec.' 5, 1964)

Dr. Kzizo NoBECHI

 President, ]apane;fe Committee for the Joint Plzzl:ppme—
Japan-WHO Studies on Cholcm El Tor.

?

|

Since the discovery of its endemic nature and the ex-
posing of its pandemic character in 1961, cholera El: Tor
has attacked one country after another. . Now it is; one
of the major public health problems in the western Pacific
region, and is fast becoming so in southeast Asia. - Under
these circumstances WHQ, the Philippines, and Japan

have undertaken studies on the effectiveness of vaccination®

against cholera El Tor, and upon the roles of carriers and
of foodstuffs in the transmission of this disease.
Although vaccination is considered to he 3 ‘practical
weapon against cholera El Tor as well as classical cholera
under the prevailing local situation in southeast Asm, no
classical cholera or El Tor vaccine has ever been assessed
for its effectiveness _thrqugh controlled field tna_ls. Such

a ‘test is essential, especially since the experience with
recent typhoid vaccine studies in Yugoslavia. Taking ad-’

vantage of the epidemic of cholera El Tor in the Philip-
pines, where endemicity is low, large-scale, controlled
" field trials of cholera vaccines were planned in December
1963, and have been in operation since May 1964,

" The objectives of the trials are: (1) to assess the effec-
‘tiveness and duration of protection gained from a single
dose of one of the three cholera vaccines (namely, classical
cholera vaccine, classical cholera-oil adjuvant vaccine, and
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El Tor vaccine) in comparison with a typhoid vaccine

‘applied as a control; (2) to observe possible side reactions

from each vaccine; and (3) to try to establish reliable sero-

logical or animal tests, which would correlate well with
the results of the controlled field trials, “

i

DESIGN OF THE STUDIES

L. General principles

1. Indicators for evaluation—It was anticipated ‘that

the number of deaths of bacteriologically confirmed cases.

among the three groups immunized with the different
cholera vaccines would not reveal statistically significant
differences from those among the control group; and that

reliable reports as to the severity of cases could not be ob-

tained from various hosp1tals scattered in the trial area.
Thus, it was expected that the best indicators for evalua-
tion of the effectiveness of the three cholera vaccines
should be the evidence of unequivocal bactcnolorrlcally
confirmed cases and carriers. :

2. Methods—In order to avoid bias, the pr1m:1ples of
controlled feld trials with the placebo typhoid vaccine,
and the double-blind test method, labelling the three
cholera and placebo vaccines with code letters (table 1},
were strictly observed throughout the vaccination cam-
paign, surveillance work, and laboratory examinations,
For the same reason, the system of random allocation of

vaccines to the population was adhered to throughout the .

vaccination campaign. ‘The success of this;program was
proved by the similarity in the populations of the four
vaccine groups as revealed by the provisional one percent

Cl:
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