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Oral vaccines for cholera control
SANJAY CHATURVEDI, SUJATA CHATURVEDI

ABSTRACT
Two oral cholera vaccines--inactivated wc/res and live CVD
103 HgR-have recently been marketed in Europe. Though
the efficacy of the live vaccine is yet to be supported by field
trials, the inactivated oral vaccine has shown encouraging
results in field trials on different population groups. Since the
role of cholera vaccines--including oral vaccines-as a public
health tool in epidemic situations is debatable and cholera
immunization for travellers will result in a high cost-benefit
ratio, endemic cholera remains the main area of their applica-
tion. The questions raised in the Bangladesh trial about the
protective efficacy of WC/rBS vaccine in people infected with
the EI Tor biotype, in '0' blood group people and in those
having no previous immunity to cholera have been reconsid-
ered and explored during the recent field trial in South America.
with satisfactory results. However, none of these vaccines
provide protection against Vibrio cho/erae 0139 Bengal. With
their widely demonstrated safety and efficacy, oral cholera
vaccines are set to make injectable vaccines obsolete.
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INTRODUCTION
Field trials of oral cholera vaccines ('WC' and 'BS-WC') in
Bangladesh demonstrated that orally ingested killed Vibrio
cholerae 01 antigens can generate substantial short term protec-
tion against cholera in all tested age groups. and also elicit long-
lasting immunity in persons vaccinated after the age of 5 years. 1

However. the applicability of these observations in other popula-
tions was not clear. Now. the results of another field trial from a
different continent have shown a rapid, short term protection
against symptomatic cholera in adults. by two doses of oral
cholera vaccine given 1-2 weeks apart.' Two oral cholera vac-
cines-inactivated WC/rBS and live CVD 103 HgR-have
already been marketed in Sweden and Switzerland. respectively. 3

Both these vaccines are highly immunogenic and safe. However.
they do not provide protective immunity against Vibrio cholerae
0139 Bengal. 3 These developments reinforce the opinion that the
conventional 'injectable killed whole-cell' cholera vaccine with
its short duration of protection (efficacy 0(30%-60%) is obsolete.

BACKGROUND AND FIELD TRIALS
In the early I980s. mucous antitoxic and antibacterial immunity
after immunization with a B subunit-whole cell vaccine and after
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cholera disease was investigated and the results were encourag-
ing.4.~supporting the concept that intestinal mucosal immunity is
of great importance for protection against cholera." This was
followed by a series of larger studies in Bangladesh. which used
oral vaccines consisting of killed cholera organisms with or
without the B subunit of cholera toxin. 1.7-9 In the first six months
the B subunit vaccine provided 85% efficacy against cholera with
a cumulative protective efficacy of 50% over 3 years. Later. a less
expensive formulation of this vaccine was developed with a
recombinant form ofB subunit (rBS). This formulation (WC/rBS)
was found to be safe and immunogenic in Peruvians of all ages.'
and North American'? and Swedish" adults.

The cholera epidemic in Central and South America in the
beginning of this decade was caused entirely by the El Tor bio-
type. The population had no previous immunity to cholera and
nearly 75% of these people belonged to blood group '0'. These
three factors became relevant in the light of the results of the
Bangladesh trial where the oral vaccines had a significantly lower
efficacy in people with blood group '0'.12 in those infected with
the EI Tor biotype. and in children aged 2-5 years (perhaps
because of lack of previous immunity).' Therefore. the WC/rBS
vaccine had to be subjected to controlled clinical trials in Latin
America before it could be used for mass immunoprophylaxis.

In the Bangladesh trial. the protective efficacy of B subunit
killed whole cell (BS-WC) and killed whole cell only (WC) oral
vaccines was evaluated in a randomized double-blind field trial
among children aged 2-15 years and women over 15 years of age
from rural areas. The cumulative protective efficacy after 3 years
of follow up was 50%. Among children vaccinated at 2-5 years.
protection at 4-6 months of follow up was similar to that for older
persons. but rapidly waned thereafter and was not evident during
the third year. On the other hand. individuals vaccinated at older
ages were protected even in the third year of follow up. The
protection against severe and non-severe cholera was similar. but
was substantially lower against the El Tor biotype than against
classical cholera.

The early results of a randomized double-blind. placebo-
controlled efficacy trial with an inactivated whole-cell/ recombi-
nant B subunit (WC/rBS) cholera vaccine among 1563 Peruvian
adults. predominantly with blood group '0'. are reassuring. The
86% efficacy against symptomatic cholera 3 weeks after the first
dose demonstrated that the results of the Bangladesh study were
applicable elsewhere. Also. the efficacy of the oral vaccine in EI
Tor cholera and in the mainly '0' blood group (76%) population
was elicited.' However. the vaccine had a significant efficacy
against cholera disease but not against asymptomatic infection.
Studies on long term efficacy in Peruvian adults and children are
under way.

An associated finding of the Peru study. after analysis of
cholera cases among placebo recipients. was that symptomatic
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cholera occurred only in '0' blood group individuals. This
supported previous observations about the higher susceptibility
of hospital inpatients to severe cholera'~" as well as in blood
group '0' volunteers. 16 However, it needs to be emphasized that
people with other blood groups also get symptomatic cholera.

CANDIDATE VACCINES
By now at least five different oral cholera vaccines have been
considered for mass immunoprophylactic use. These are the WC,
BS-WC, WC/rBS, CVD-I03 and CVD-I03 HgR.'7 The proto-
types of an orally administered killed cholera vaccine consist of
heat or formalin inactivated Vibrio cholerae 01 cells representing
both the classical and EI Tor biotypes and the Inaba and Ogawa
serotypes, with II or without cholera toxin B subunit. The avail-
ability of a less expensive killed oral vaccine having a recombi-
nant form of B subunit whose safety and immunogenicity has
been demonstrated among adults in three different continents- 10.11

is likely to lead to the killed oral vaccines becoming obsolete. The
CVD-I03 HgR vaccine is yet to be supported by field trial data.
Nonetheless, the vaccine has a high immunogenicity with a
protective efficacy of 62% and 100% against EITor and classical
cholera, respectively, 8 days after a single oral dose."

WHERE TO USE THEM?
Endemic cholera appears to be the main area where these newer
vaccines have a promising role. Immunization will mainly pre-
vent mortality or reduce the severity of the illness. To a lesser
extent, they will control the spread of cholera as their protective
efficacy against asymptomatic cholera is much lower.'

The role of cholera immunization in epidemic situations re-
mains debatable. In the early stages of the 1991 cholera epidemic
in South America, the Pan-American Health Organization and the
World Health Organization (WHO) decided to use neither the old
nor any of the new vaccines. The WHO also decided not to use the
cholera vaccines in the cholera epidemic among Rwandan refu-
gees in 1994. This approach has its proponents] and opponents."
Those who endorse it feel that in an epidemic there is little time
for an effective immunization campaign and even if the vaccines
are used they will contribute little to the course of the epidemic.
They would also lead to the diversion of resources from more
important measures such as disinfection of drinking water, safe
disposal of human excreta and distribution of oral rehydration
solution.' On the other hand, there are workers who wonder why
the WHO is reluctant to use the research findings of the previous
decade and feel that cholera control should not be restricted to
strategies of the I 970s. 20 However, it is unlikely that the WHO
will include the cholera vaccine in the Expanded Programme on
In\munization because the target age group and the sequence of
boosters is different from those of other vaccines.

Cholera vaccination for travellers will result in a very high
cost-benefit ratio. In fact, no pre-travel prophylaxis can be said to
be economically worthwhile except for frequent travellers to or
long term residents in endemic countries." The risk of cholera
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disease under usual conditions of international travel is less than
I per 100 000 travellers, with a case fatality rate of less than
2%.22.2]The WHO discourages cholera vaccination for interna-
tional travel." However, for travellers who can afford it, the oral
cholera vaccines provide a promising tool for individual prophy-
laxis.
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