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In January and Februay 1992, an assessmenf was conducted of the safety and imrnuno- 
genicity of two doses of a new oral cholera vaccine prepared from the recombinant B subunit 
of the toxin and from killed whole cells (rB.SIWC~ in 1 165 individuals between the ages of 
12 months and 64 years in Barranquilla, Colombia. This was a randomized, double-blind 
placebo-controlled study. Participan& received two doses of either the vaccine or a placebo 
(killed Escherichia coli K12) over a two-week interval. Few symptoms were delecfed during 
the three days following administration of the initial dose and even fewer following the 
second. Sera obtained upon administration of the first dose and two weeks after administration 
of the second were tested for Vibrio cholerae 01 Inaba vibriocidal antibodies and antitoxins. 
Geometric mean titers (GMT) of vibriocidal antibodies were found to increase two-fold in 
subjects receiving the vaccine. In the paired samples taken from vaccinated subjects, fwo- 
fold or greater increases were observed in 44% and four-fold or greater increases were observed 
in 34%, as compared to similar increases in 9.2% and 2.2% of the sera taken from those 
receiving the placebo (P < 0.05). The GMTs of 1gG and IgA antitoxins, as determined by 
ELISA, increased by factors of 4 and 3.2, respectively, in those receiving the vaccine, as 
compared to factors of 1 .I and 1 .l in those given the placebo (I’ < 0.001 for lgG, P < 0.01 
for 1gA). Approximately 80% of the paired samples from the vaccinated group showed an 
increase of both 1gG and 1gA antitoxins ~2.5, as compared to only abouf 20% of those in 
the placebo group (P < 0.000001). Belonging to the 0 blood group did not significantly 
affect Ike immune response. Children under age four tended to show a weaker vibriocidal 
antibody response and a stronger antitoxin response fkan older subjects. The two doses of 
oral vaccine were found to be safe and without aftributable side-effects. The vibriocidal 
antibody and antitoxin responses were similar to those obfained previously with fhe con- 
ventional oral killed whole cell B subunit cholera vaccine. 

A reduction in the incidence and se- 
verity of cholera achieved in Ban- 

gladesh with oral killed whole cell B sub- 
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unit (BWVC) cholera vaccine (2 -4) sparked 
interest in its potential use in South 
America. However, the results obtained 
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in Bangladesh could not be extrapolated densely populated neighborhood con- 
directly to this region because the vaccine sisted mainly of one- and two-room homes, 
had been modified and the epidemiologic many of them lacking modern water or 
picture differed (2, 3). The main differ- sanitation facilities. At the outset of the 
ence between the new vaccine and the study, maps of the neighborhood were 
earlier one resulted from use of a recom- prepared and information was gathered 
binant B subunit in place of the native B on the number of inhabitants per house 
subunit used previously. From an epi- (the average being six), the numbers of 
demiologic standpoint, the at-risk pop- households and families per block, and 
ulation in South America was immuno- the ages of household members. All 130 
logically naive and included a higher neighborhood blocks were numbered; 
percentage of people with blood group and, beginning with one randomly cho- 
0 (considered a risk factor for cholera sen block, one household was selected 
and cholera vaccine failure) than did the from every seventh block until a sample 
Bangladesh population (5). of 250 households was obtained. 

For the above reasons, it was deemed 
advisable to perform additional studies 
before developing policies regarding use 
of the new rBS/WC vaccine in South 
America. The aim of the study reported 
here was to assess the vaccine’s safety 
and immunogenicity prior to conducting 
a phase III field trial of its efficacy in 
Colombia. 

To obtain participation of the families 
selected, several teams of motivators were 
employed. Each family was visited by one 
team, which explained the study and 
asked each participant-or his or her 
parents if the participant was under age 
M-to sign an individual consent form. 
In addition, the teams entered informa- 
tion about the members of each family 
on a form, all the recorded data then being 
entered into a computer. With the infor- 
mation thus obtained, vaccination forms 
were prepared that listed all eligible and 
consenting individuals with unique iden- 
tifiers and addresses. 

MATERIALS AND METHODS 

Study Design 

A two-month field trial was planned 
in order to assess the vaccine’s safety 
and immunogenicity when administered 
in two doses-the second dose to be 
given two weeks after the first-to a 
representative population sample ran- 
domly selected from the neighborhood 
of Los Olivos in Barranquilla, Colombia. 
The double-blind trial was placebo- 
controlled. Steps were taken to ensure 
follow-up of all participants, the taking 
of blood samples, and compliance with 
ethical criteria. 

Population and Sample Selection 

The study was conducted in January and 
February 1992 in a population character- 
ized by its socioeconomic homogeneity. The 

Aside from the need to obtain an ap- 
propriate sample size, the only additional 
selection criteria were that the partici- 
pants had to be between the ages of 12 
months and 64 years and to have resided 
in the neighborhood for at least two 
months. Exclusion criteria were con- 
firmed or possible pregnancy, illness re- 
quiring bed rest, and a known mental 
illness limiting the person’s ability to give 
consent. The sample also excluded all in- 
dividuals who had diarrhea at the time 
either of the two doses was administered, 
in order to facilitate detection of new diar- 
rhea episodes following vaccination. 

Sample size was determined by con- 
sidering the need to have enough partic- 
ipants to detect serologic responses and 
side-effects. It was felt that 5% of the 
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group receiving the placebo was likely to 
report the existence of side-effects, and 
that a further increase of 5% in the vac- 
cinated subjects would have clinical im- 
portance, Detection of such a 5% differ- 
ence (0~ = 0.05; statistical power or potency 
= 1 - B = 90%) would require moni- 
toring 560 participants in each of the two 
groups. Due to the possible loss of sub- 
jects between doses, the projected sam- 
ple size was designed to exceed this fig- 
ure by at least 30%. 

Regarding serologic responses, it was 
expected that the vaccine would appear 
to stimulate antibody production in at least 
25% of those given the vaccine as com- 
pared to 1% of those given the placebo. 
Detection of this difference would re- 
quire a sample of 24 individuals per group 
(CY = 0.01; 1 - B = 90%). The Epi Info 
computer program, version 5, was used 
to calculate the sample size (6). 

Vaccine Administration 

From all blocks containing participat- 
ing families, households were randomly 
selected to receive either the vaccine or 
a placebo. Subsequently, the vaccination 
team visited each home, confirmed the 
participants’ identities, and administered 
the agent. 

The oral vaccine made from killed whole 
cells of V. cholerae (10” vibrios per dose) 
and from the recombinant B subunit of 
the toxin (1 mg per dose) was prepared 
at Sweden’s National Bacteriologic Lab- 
oratory in Stockholm. The vaccine was 
maintained in multidose bottles and was 
refrigerated until administered (7, 8). 

The placebo consisted of killed whole 
cells of nonenterotoxigenic Escherichia coli 
K12 with an optical density equal to that 
of the vaccine. Killed bacteria were in- 
cluded because the placebo had to be in- 
nocuous but at the same time needed to 
have certain characteristics (appearance, 
taste, and odor) similar to those of the 
vaccine, something not easily attainable 

with a chemical solution. Both agents were 
administered double blind; the vaccina- 
tion team knew the two only as “vaccine 
A” and “vaccine B.” 

Each 3 mL dose of vaccine or placebo 
was dispensed by a pumping device into 
a plastic drinking glass containing buffer 
solution (Samarin, 50 g/L) capable of 
protecting the gastric-acid sensitive B 
subunit (9). Every 100 mL of the buffer 
solution contained 2.66 g sodium bicar- 
bonate, 1.6 g tartaric acid, 535 mg citric 
acid, 150 mg sodium carbonate, 50 mg 
sodium potassium tartrate, and 2.5 mg 
colloidal silicon dioxide. The vaccine dose 
was identical for each participant, but the 
volume of buffer varied in accordance with 
age (l-2 years, 10 mL; 3-5 years, 40 mL; 
6-11 years, 75 mL; 212 years, 150 mL). 
One member of the vaccination team ob- 
served the ingestion of each dose. No re- 
strictions were imposed on intake of food 
or liquid, either during or after vaccination. 

Monitoring Side-effects 

During the three days following vac- 
cination, several teams of nurses-who 
likewise were unaware of how the agents 
had been distributed-made daily visits 
to each vaccinated subject in order to re- 
cord any reported or presenting symp- 
toms. Preceded forms were used to so- 
licit information on the occurrence of 
diarrhea, nausea, vomiting, and abdom- 
inal pain, and to record other symptoms 
not specifically related to the gastrointes- 
tinal tract. Since no vaccine (or placebo) 
was administered to any participant com- 
plaining of symptoms on the day of vac- 
cination, it was assumed that all symp- 
toms reported to the surveillance teams 
were new. 

Serology 

The teams took blood samples at the 
time the initial vaccination was admin- 
istered and again two weeks following 

314 Bullefin of PAHO 29(4), 1995 



administration of the second dose. Fin- 
gerstick capillary blood (0.1 mL) was 
drawn using calibrated pipettes and was 
placed in vials containing 0.9 mL of sa- 
line. The diluted blood was refrigerated 
and sent to the laboratory for centrifug- 
ing; the serum was then separated and 
frozen for subsequent serologic analysis. 
In addition, red blood cells from the sec- 
ond samples were analyzed to determine 
each participant’s ABO and Rh blood 
groups (20). None of the laboratory tech- 
nicians who quantified the vibriocidal 
antibodies and antitoxin were aware of 
which samples were obtained from vac- 
cine versus placebo recipients. 

Vibriocidal antibody titers were deter- 
mined using a standard microtitering 
method with an Inaba strain (V. cholerue 
01 T19479) (ZO), a procedure that involves 
mixing a series of double dilutions of each 
serum with a standardized inoculum of 
the bacterium and a guinea pig comple- 
ment. The titer obtained in each case cor- 
responded to the highest serum dilution 
completely inhibiting visible growth of 
the V. cholerue 01. If growth was observed 
in the first well, it was assumed that the 
serum had a titer of l:lO, half the titer of 
the dilution of the first well (1:20). A two- 
fold increase between the titers obtained 
with the first and second samples was 
taken to indicate a positive result. 

IgG and IgA ELISA titers were deter- 
mined by means of a microtiter method 
using low-binding plates, as previously 
described (20). High-binding plates (Im- 
mulon II, Dynatech) had been used ini- 
tially, but these yielded falsely high base- 
line titers. The titers recorded were 
estimated from the interpolated serum 
dilution having an optical density of 0.4 
above the baseline value. The paired sera 
(drawn before and after the two doses of 
vaccine or placebo) were analyzed si- 
multaneously on the same plate. A 
standard high-titer serum was also in- 
cluded on each plate for quality control. 

A titer increase equalling or exceeding 1.5 
was taken to show seroconversion. 

Statistical Methods 

The proportions of vaccine and placebo 
recipients manifesting various side-ef- 
fects were analyzed for statistical signif- 
icance by means of the chi-square (x2) 
test. The incidence of each symptom noted 
during the three-day period following 
administration of each dose was calcu- 
lated, and relative risks, with 95% con- 
fidence intervals, were determined. The 
significance of the different proportions 
of placebo and vaccine recipients exhib- 
iting a change of antibody titer was tested 
with the chi-square test. The observed 
vibriocidal, IgG, and IgA titers were log 
transformed before comparing titers of 
the vaccine and placebo recipients, and 
differences in their geometric mean titers 
(GMTs) were assessed using Student’s 
f-test. 

Scientific and Ethical Analysis 

The protocol for the study was pre- 
pared following a meeting organized by 
PAHO that was held in Washington, D.C., 
on 3-4 May 1991. The meeting, attended 
by consultants and officials from both 
PAHO and WHO, established priorities 
for evaluating cholera vaccines in the Re- 
gion of the Americas. The resulting pro- 
tocol and available resources were then 
examined by a committee of experts made 
up of consultants and officials from both 
organizations. The protocol was also re- 
viewed by national and regional health 
authorities, as well as by the ethical eval- 
uation committees of PAHO and Colom- 
bia’s National Health Institute in Santa Fe 
de Bogota. In addition to official authori- 
zations, the Colombian institute asked a 
group of consulting Colombian physicians 
and immunologists to conduct an inde- 
pendent review of the protocol. 
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RESULTS 

Population Characteristics 

The study, which took in 40 blocks of 
the Los Olivos neighborhood, initially in- 
volved preliminary visits to 515 house- 
holds, 568 families, and 3 028 individuals 
in order to explain the purpose and scope 
of the study and request their consent. 
On the average, each block contained 
12.88 households and 14.20 families, there 
being an average of 5.88 individuals per 
selected household. A total of 1 933 in- 
dividuals (64%) agreed to participate in 
the study and signed individual consent 
forms; 1 313 (43% of the original study 
population) received the initial dose of 
either vaccine or placebo, and 1 165 (88.7% 
of these) received the second dose. Of 
the individuals who initially gave their 
consent to participate in the study, 620 
decided not to do so as a result of a po- 
litical campaign oriented against t-he vac- 
cination project. 

The participants’ age distribution was 
compared to that of the general Barran- 
quilla population, with no significant dif- 
ferences being found. As Table 1 shows, 
roughly half the participants were between 
15 and 64 years old. Sixty-two percent of 
the participants had blood group 0. 

Initially, the group scheduled to re- 
ceive the placebo contained 95 more par- 

ticipants than the group scheduled to re- 
ceive the vaccine, because the randomly 
selected placebo group households tended 
to be larger than the vaccine group 
households. After 620 consenting indi- 
viduals withdrew from the study, the 
number actually receiving the first dose 
of placebo came to exceed the number 
receiving the vaccine by 105. 

Symptom Surveillance 

Tables 2 and 3 show the numbers of 
participants reporting symptoms during 
the three days following their first and 
second vaccinations, respectively. lnci- 
dences of abdominal pain and nausea were 
somewhat higher among those receiving 
the vaccine, while headache was re- 
ported somewhat more frequently by 
those receiving the placebo. All of the 
symptoms reported were minor, and none 
required medical attention. The inci- 
dence of diarrhea following the initial dose 
was about 2%, with no significant differ- 
ence being detected between the groups. 

As Table 3 shows, the incidence of re- 
ported symptoms was much lower in the 
three-day period following receipt of the 
second dose of both agents. Moreover, 
most of those who complained of diar- 
rhea had this symptom for only one day. 
Although three became sick for a period 
of two or three days and were given oral 

Table 1. Breakdown by age group of participants who received two doses of rBS/WC cholera 
vaccine or placebo. Barranquilla, Colombia, 1992. 

First dose Second dose 

Age 
group (in 

Vaccine Placebo Vaccine Placebo 

years) No. % No. % No. % No. % 

1-4 91 15.1 93 13.1 87 16.4 84 13.2 

5-14 203 33.6 250 35.3 186 35.1 236 37.2 

15-64 310 51.3 366 51.6 257 48.5 315 49.6 

Total 604 100 709 100 530 1 oo* 635 1 oo* 

Vaccine + 

placebo (No.) 1 313 1 165 

* The second dose was received by 87 8% and 89.6% of those who received the first doses of vaccine and placebo, 
respectively. 
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Table 2. Symptoms reported in the three-day period following administration of the hrst dose of 

cholera vaccine or placebo. 

Age group 

1-4 years 5-14 years 15-64 years Total 

Vaccine Placebo Vaccine Placebo Vaccine Placebo Vaccine Placebo 
______ _____________ 

Symptom No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No (%) 

Diarrhea 3 (3) 3 (3) 5 (2) 2 (1) 6 (2) 3 (1) 14 (2) 8 (1) 

Nausea 2 (2) 1 (1) 4 (2) 1 (0.4) 9 (3) 5 (1) 15 (2) 7 (1Y 
Abdominal pain 6 (7) 2 (2) 17 (8) 8 (3)+ 24 (8) 18 (5) 47 (8) 28 (4)* 

Vomiting 0 0 0 l(O3) 0 1 (0.2) 0 

Headache 0 4 (4) 2 (1) 

1: 
(5) 14 (5) 23 (6) 16 (3) 40 (6)§ 

Dizziness 0 1 (1) 0 1 (0.4) 8 (3) 7 (2) 8 (1) 9 (1) 

* x2 = 4.5; P = 0.33 for the placebo (A) as compared to the vaccme (13); RR = 0.4, 95% Cl: 0.16-0.96 
‘,y’ = 5.97; P = 0 014 for A ascomparedto 6; RR = 0.4. 95% CI.O.17-0 85. 
* x2 = 9; P = 0.0025 for A as compared to 6; RR = 0.5, 95% Cl: 0.32-0.79. 
*~*=6.1;P=0013forAascomparedtoB;RR=5.2.95%CI:1.2-22.7. 

Table 3. Symptoms reported in the three-day period following administration of the second dose 

of cholera vaccine or placebo. No significant differences were found between the symptoms 

caused by the vaccine and the placebo. 

Symptom 

Age group 

l-4 years 5-14 years 15-64 years Total 

Vaccine Placebo Vaccine Placebo Vaccine Placebo Vaccine Placebo 
_________________ _______ 
No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) 

Diarrhea 3 (3.4) 0 1 (0.5) 1 (0.4) 0 1 (0.3) 4 (0.8) 2 (0.3) 
Nausea 1 (1.1) 0 1 (0.5) 0 0 0 2 (0.4) 0 
Abdominal pain 0 0 3 (1.6) 1 (0.4) 7 (2.7) 11 (3.5) 10 (1.9) 12 (1.9) 
Vomiting 1 (1.1) 0 1 (0.5) 1 (0.4) 1 (0.4) 0 3 (0.6) 1 (0.2) 
Headache 0 0 3 (1.6) 3 (1.3) 4 (1.6) 6 (1.9) 7 (1.3) 9 (1.4) 
Dizziness 0 0 1 (0.5) 1 (0.4) 3 (1.2) 0 4 (0.8) 1 (0.2) 

rehydration salts, they did not become 
dehydrated. No participant had nausea 
or abdominal pain for more than a day. 

Immunogenicity 

Although not a11 participants agreed to 
have blood drawn, it was possible to ob- 
tain blood samples from a sufficiently large 
number to permit immunogenicity anal- 
ysis. Out of a total of 955 paired serum 
specimens taken from individuals who 
received both doses, 383 were randomly 
selected for analysis of vibriocidal anti- 
body titers (Table 4); and of these, 162 
were used to investigate antitoxin titers 

(Tables 5 and 6). The vibriocidal antibody 
GMTs increased roughly two-fold among 
those receiving the vaccine but did not 
vary significantly among those receiving 
the placebo (P -=c 0.000001). Among those 
receiving the placebo, 2% and 9% showed 
respective ?4-fold and r2-fold increases 
in their vibriocidal antibody titers. By 
comparison, 34% and 44% of the vaccine 
recipients had such titer increases (x’ = 
71.9, df = 4, P < 0.000001 for the overall 
difference between vaccine and placebo 
recipients when grouping all titer rises 
216). 

Although the IgG antitoxin GMTs in- 
creased roughly four-fold among those 
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Table 4. Geometric means of the vibriocidal antibody titers before and after administration of the 

two doses of cholera vaccine or placebo. 

Serum samples Prevaccmatron Postvaccmatron 

Age group 
(No.) titers titers 

(in years) Vaccrne Placebo Vaccine Placebo Vaccine Placebo 

l-4 35 33 11.3 13.4 15.5 14.9 

5-14 59 66 16.0 15.5 32.0* 15.2 

15-64 98 92 25.8 17.9 62.0* 20.1 

Total 192 191 19.1 16.2 39.3* 17.2 

Proportional change from prevaccination titer: 2.1 1.1 

*P~oool 

Table 5. Geometric means of the IgG antitoxin titers before and after administration of the two 

doses of cholera vaccine or placebo. 

Serum samples Prevaccrnatron Postvaccination 

Age group (No.) titers titers 

(in years) Vaccine Placebo Vaccine Placebo Vaccme Placebo 

l-4 10 a 305 288 1 466* 329 

5-14 21 32 250 240 824* 301 

15-64 49 42 148 222 609* 240 

Total 80 82 186 234 741* 269 

95% Cl for 171-203 219-251 662-836 248-292 

the total 

Proportional change from the prevaccrnation titer: 4.0 1.1 

*P<o.ool. 

Table 6. Geometric means of the IgA antitoxin titers before and after administration of the two 

doses of cholera vaccine or olacebo. 

Serum samples 

Age group (No.) 

tin years) Vaccine Placebo 

l-4 10 8 
5-14 21 32 
15-64 49 42 

Total 80 a2 

95% Cl for the total 

Proportional change from the prevaccmation titer: 

'P<O.Ol. 

Prevaccrnation 
titers 

Vaccine Placebo 

13 19 
17 13 
17 22 

16 18 

15-17 16-19 

Postvaccination 
titers 

Vaccine Placebo 

7a* 19 
46* 16 
49* 25 

51* 20 

47-56 12-22 

3.2 1.1 

receiving the vaccine, they remained al- creased by 3.2 times versus 1.1 times in 
most unchanged among the placebo recip- 
ients (P = 0.000001) (Table 5). Marked 

the sera of those receiving the vaccine 

increases (>1.5 times) in IgG antitoxin 
and placebo, respectively (P < O.OOOOOl), 
while the seroconversion rates were 80% 

titers were observed in 88% of the former 
and 22% of the latter (P < 0.000001). Sim- 

and 21% respectively (P < 0.000001). 

ilarly, the overall IgA antitoxin GMTs in- 
Overall, an IgG or IgA antitoxin response 
was observed in 93.7% of those who re- 
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ceived the vaccine, as compared to 30% 
of those who received the placebo (P < 
0.000001) (Table 6). 

Analysis of the titer changes by age 
group revealed that the vibriocidal anti- 
body response in children between the 
ages of 1 and 4 was less than that ob- 
served in older age groups, whether ex- 
pressed as a change in GMT or as the 
proportion of participants in each age 
group with a significant increase in titer 
(see Table 4). On the other hand, as may 
be seen in Tables 5 and 6, the average 
increases in the IgG and IgA antitoxin 
titers were greater in this younger age 
group. 

No significant differences were de- 
tected between the participants with blood 
group 0 and those with group non-0 in 
terms of their specific prevaccination ti- 
ters by age group or in terms of their 
response to the vaccine. For example, the 
IgG antitoxin GMT for participants with 
blood group 0 versus group non-0 was 
301 versus 291 in the l-4 year age group 
(P = 0.73), 252 versus 231 in the 5-14 
year group (P = 0.6), and 186 versus 171 
in the 15-64 year group (P = 0.6). 

DISCUSSION 

This study, which was conducted on 
an immunologically naive South Ameri- 
can population, corroborated the results 
of previous studies that found the rBS/ 
WC cholera vaccine prepared with the 
recombinant B subunit of the toxin (8,11) 
and the previous vaccine made with the 
native B subunit (7) to be safe and im- 
munogenic. Previous studies of the vac- 
cine made with the recombinant B sub- 
unit employed relatively limited numbers 
of adult volunteers, whereas the present 
study took in a relatively larger group 
that included young children. 

In this study, children l-4 years old 
tended to show a greater antitoxin re- 
sponse and a lower vibriocidal antibody 
response than older participants. The 
similarity of this age-related immunoge- 
nicity to that previously found in Ban- 
gladesh suggests that the relatively poor 
vibriocidal antibody response among 
children is truly an age-related hypo- 
responsiveness not merely due to a lack 
of prior natural exposure, as might be 
concluded from the Bangladesh experi- 
ence. It also suggests that it may be es- 
pecially difficult to protect young chil- 
dren (<5 years of age) with killed oral 
vaccines. 

Few symptoms were reported follow- The blood group 0, a risk factor for 
ing administration of either the vaccine cholera, did not notably influence either 
or the placebo. Some of the reported the prevaccination titers or the response 
symptoms were related to previously ex- to the vaccine. In Bangladesh, children 

isting health problems, as indicated by 
their occurrence among those receiving 
the placebo. However, there was an in- 
crease in the incidence of mild abdominal 
pain and nausea following administra- 
tion of the first dose of vaccine. Con- 
versely, a somewhat higher incidence of 
headache was reported following admin- 
istration of the first dose of placebo. (These 
could have been chance associations, in 
view of the many comparisons allowed 
by this type of analysis.) Few symptoms 
were reported following administration 
of the second dose of vaccine or placebo. 

The antibody titers of a random sample 
of 383 paired serum specimens indicated 
the vaccine was as immunogenic as that 
in which the native B subunit was used 
(7, IO), and also as immunogenic as the 
same recombinant vaccine when it was 
administered to volunteers in Sweden and 
the United States (8, 11). In order to 
standardize procedures and ensure the 
achievement of comparable results in the 
future, the serologic methods employed 
in the present study were established 
through training offered by the Swedish 
laboratory and an exchange of specimens 
with that institution. 
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with blood group 0 had higher antitoxin 
titers before vaccination (IO), but that was 
not the case in Colombia. Since the chol- 
era toxin is similar to the thermolabile 
enterotoxin produced by E. coIi, the high 
antitoxin titers recorded in Bangladesh 
could have been stimulated by either of 
the two, as it was not possible to distin- 
guish between the two antigens. How- 
ever, cholera had only recently appeared 
in the Barranquilla study area and was 
rare, while enterotoxigenic E. coli infec- 
tion is common among children in South 
America (12, 23). The absence of a spe- 
cific group 0 difference in the antitoxin 
titers of young Colombian children sug- 
gests that the difference observed in Ban- 
gladesh was the result of exposure to 
cholera at a young age and that blood 
group 0 is probably not a risk factor for 
enterotoxigenic E. coli. 

Because the vaccine is believed to pro- 
vide protection by way of mucosal im- 
munity, levels of IgA as well as IgG anti- 
toxin were measured. However, although 
serum IgA antitoxin responses were com- 
mon, the titers were relatively low and 
the IgA increases observed in paired sera 
were less than those found for IgG. In 
view of the low incremental yield of the 
serum IgA assay, future studies might best 
conduct only IgG assays, particularly in 
view of a correlation found by another study 
between serum IgG and intestinal IgA (14). 

Not all of the individuals residing in 
the neighborhood of Los Olivos partici- 
pated in the study, and it is conceivable 
that the study participants were not rep- 
resentative of the general population. 
However, the participants’ demographic 
characteristics were similar to those of 
the general population, indicating a low 
likelihood that this would be a constraint. 
In addition, the study subjects were not 
randomly selected until after they had 
agreed to participate, as a result of which 
the groups receiving the vaccine and the 
placebo are comparable. 

To sum up, this study shows that the 
vaccine tested is safe and immunogenic, 
indicating its readiness for testing by 
means of a phase III efficacy study in a 
similar South American population. 
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Dengue Epidemic in the Americas 

As of 15 November, there had been 203 464 reported cases of dengue in 
the Region in 1995. That number represents an ihcrease of 64 398 cases 
in under two months (since 24 September). The affected area extends 
from Mexico to Brazil and includes the Caribbean. 

Of the total number of cases to 15 November, 5 548 were dengue 
hemorrhagic fever; this dangerous form of the disease was responsible 
for 77 deaths. As of the same date, the English-speaking Caribbean 
countries, Ecuador, and Peru had not reported hemorrhagic dengue 
cases or associated deaths. 

Dengue viruses have been isolated in 11 Central and South American 
countries, with two or three serotypes isolated in 9 countries and al1 
four found in El Salvador and Honduras. 

Source: Country reports compiled by PAHO (HCT/HCP and CAREC), published in 
Wkly Epidemiol Ret 199.570(44):3X!-314 and 70(47):333334. 

Concha et al. Cholera Vaccine 321 


