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Typhoid fever vaccines

Engels EA, Falagas ME, Lau J, Bennish ML. (Department of
Medicine, New England Medical Center, Tufts University, School
of Medicine, Boston, Massachusetts, USA.) Typhoid fever vac-
cines: A meta-analysis of studies on efficacy and toxicity. 8M]
1998;316:110-16.

SUMMARY
A meta-analysis of randomized efficacy trials, and both randomized
and non-randomized toxicity studies of theparenteral whole cell, oral
Ty 21a and parenteral Vi vaccines was conducted with the objective
of estimating the efficacy and toxicity of these vaccines. To identify
the published efficacy trials of typhoid vaccines, a literature search
was conducted in the MEDLINE database (1966-96),1ndex Medicus
(1955-66), Embase and the Cochrane Library database. In addition,
reference lists of retrieved articles were also included. There was no
language restriction. Only those trials were included which had men-
tioned the number of cases of typhoid fever in each arm. The vaccines
were grouped into three types: (i) Ty 21a, (ii) Vi, and (iii) whole cell
vaccines. From each trial report, the data extracted included vaccine
formulation, number of subjects and number of typhoid fever cases.
The diagnosis in all trials was by isolation of Salmonella typhi from
blood cultures. Two of the authors independently extracted the data
and discrepancies were solved through discussions.

The primary analysis was done by examining the cumulative
efficacy for 2 to 3 years of follow up with 3 doses ofTy 21a, 1 dose
of Vi and 2 doses of whole cell vaccine. A separate analysis was also
done for different formulations of the Ty 21a andwhole cell vaccines.
Variables influencing the efficacy of the vaccines-duration, doses,
age and the trial population at risk were also analysed. For analysis
of vaccine toxicity, non-randomized trials and cohort studies also had
to be included since many of the randomized controlled trials did not
provide information on the adverse effects associated with the
vaccines. The inclusion criteria were studies in the English language
only, trials using heat-inactivated vaccines and those which used
active surveillance for adverse events.

A total of 1 886 951 subjects in 17 efficacy trials and 11 204
subjects in 20 toxicity studies were included. All the trials used some
method of concealment for assignment of subjects. The results of the
meta-analysis showed that the three-year cumulative efficacy was
73% (95% CI: 65%-80%) for 2 doses of whole cell vaccine based on
four trials; and 55% (95% CI: 30%-71 %) for 1 dose of Vi vaccine,
based on one trial. The efficacy was significant for 5 years for the
whole cell vaccine, 4 years for Ty 21a vaccine and 2 years for Vi
vaccine. Neither the age of the vaccine nor the incidence of typhoid
fever in the control group affected the efficacy of the whole cell and
Ty 21a vaccines. After vaccination, fever occurred in 15.7%(11.5%-
21.2%) ofthe whole cell vaccine recipients, 2.0% (0.7%-5.3%) ofTy
21a vaccine recipients and 1.1% (0.1%-12.3%) of the Vi vaccine
recipients. The authors concluded that the whole cell vaccine was
more effective than the Ty 21a and Vi vaccines, but adverse events
occurred more frequently with it. The authors a,Isonoted that after
receiving the whole cell vaccine, 10%of individuals missed school
or work.

COMMENT
Typhoid fever is the fifth most common communicable disease in

India.' The emergence of multi drug resistant S. typhi in diverse
geographical areas has increased the mortality rate, complications
as well as the cost of treatment. The only permanent prevention is
an improved environmental sanitation and water supply pro-
gramme. An alternative strategy is vaccinating susceptible hosts
against the development of clinical disease. The parenteral killed
whole cell vaccine, with an efficacy ranging from 51% to 88% has
been thought to be unsatisfactory because of the high incidence of
adverse reactions. Two vaccines have been developed recently-
Ty 21a (the live oral vaccine) and the Vi vaccine (the purified
polysaccharide vaccine)-both of which have been claimed to be
effective and less toxic. This meta-analysis has appropriately
addressed the issue of the efficacy and toxicity of the three
vaccines.

The method of literature search in this meta-analysis rules out
the possibility of a publication bias. The use of the Cochrane
Library database ensured the inclusion of unpublished trials as
well. As with patient inclusion and exclusion criteria in well
designed trials, eligibility criteria have to be defined for the data
to be included in the meta-analysis. Ideally, only controlled trials
with proper patient randomization, which report all follow up data
on all initially included patients and preferably blinded outcome
assessment should be considered for inclusion.' In this study, the
inclusion of efficacy trials was based on randomized clinical
trials, with basic inclusion criteria mentioned earlier. However,
while including trials for toxicity analysis, there was a deviation
in the methodology, where non-randomized and cohort studies
had to be included because of lack of adequate information on
adverse effects in the randomized trials. The inclusion of trials in
the English language only would have excluded those toxicity
studies which might have been published in languages other than
English. However, this is not a serious source of bias. In this meta-
analysis, two independent authors extracted the data. It was not
mentioned whether the authors were blinded to the names of the
authors, institution, results of the trials, type of journals, etc. This
is important as it may give rise to a bias in selecting trials for
inclusion into the study.

In this study, the efficacy of whole cell vaccines was maximum
(73%) and that of the Ty 21a and Vi was less (55% and 51%,
respectively). The side-effects with the whole cell vaccine were
more than those with the other two vaccines. This is similar to the
findings reported by other studies.' The efficacy of the Ty 21a and
the Vi vaccines is shown to be 4 years and 2 years, respectively.'
This meta-analysis showed that the efficacy of the whole cell
vaccine lasts up to 5 years, whereas the currently recommended
booster dose for the whole cell vaccine is 3 years, as the protective
efficacy is seen to wane after 3 years. The meta-analysis has given
valuable information regarding the efficacy and toxicity of ty-
phoid fever vaccines.

All the three types of vaccines are available in India. The whole
cell inactivated vaccine has been used for several decades in India.
Heat-killed vaccines were produced by the Haffkine Institute,
Mumbai. This institute has discontinued the production of this
vaccine due to severe adverse reactions and its use is not recom-
mended. The live and oral vaccines are relatively newer products,
which are not manufactured in India but are imported and mar-
keted in India with the approval of the Drug Controller of India.

In India, if one has to decide whether the vaccine should be
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given or not, there are certain factors which must be taken into
consideration. Jacob John, Chairman of the Indian Academy of
Paediatrics Subcommittee on Immunization has summarized them
as:"
1. Typhoid fever is common in urban slums and overcrowded

towns but is uncommon in the rural areas. Therefore, the local
epidemiology of the disease should serve as the best guiding
factor for deciding whether the vaccine should be given or not.

2. The type of vaccine which can be used also depends on the
efficacy, cost and side-effects. According to the meta-analysis,
whole cell vaccines are more efficient than the Ty 21a and Vi
vaccines, but more frequently associated with side-effects.
Cost is a major factor. While the whole cell vaccine is cheap
and easily affordable even by poor families, the price for three
doses of oral vaccine is between Rs 100 and 200. The Vi
vaccine is the most expensive, costing around Rs 350. If the
whole cell vaccine can be manufactured without S. paratphyi
A or B, the total number of organisms will be reduced to one-
third, thereby reducing the local and systemic side-effects.

3. Age at vaccination: In typhoid-endemic countries, children
from 2 years onwards are at risk." The oral vaccine, in enteric-
coated capsule form is unsuitable for children below 6 years.
The Vi vaccine is not effective below 2 years of age. The whole

Improved results of renal transplantation

Hariharan S, Johnson CP, Bresnahan BA, Taranto SE, McIntosh
MJ, Stablein D. (Divisions of Nephrology and Transplant Sur-
gery, Medical College of Wisconsin, Milwaukee; the United
Network for Organ Sharing, Richmond, Virginia; the EMMES
Corporation, Potomac, Maryland, USA.) Improved graft survival
after renal transplantation in the United States, 1988 to 1996. N
Engl J Med 2000;342:605-12.

SUMMARY
This retrospective study looks at the trends of short term (51 year)
and long term (» 1year) renal allograft survival for all the adult renal
transplants done in USA between 1988 and 1996 (n=93 934). The
data were retrieved from all the 276 centres which are part of the
UNOS (United Network for Organ Sharing) registry. The maximum-
likelihood estimate of projected half-life (median value) was calcu-
lated with the assumption of exponentially distributed graft survival
times. Graft loss was defined by the need for permanent dialysis,
repeat renal transplantation or death. The study included the follow-
ing variables for covariate adjusted analyses: demographic charac-
ters (recipient age, race, sex and donor age), transplantation related
variables (living or cadaver donor, titre of panel reactive antibodies
in recipient, duration of cold ischaemia, extent of HLA matching),
volume of transplantation at various centres, clinical variables at the
time of transplantation (presence or absence of multi-organ trans-
plant, previous transplant, blood transfusions), and post-transplant
factors (delayed graft function, use of monoclonal antibody, use of
anti-thymocyte globulin for induction, use of mycophenolate mofetil
and/or tacrolimus and clinical acute rejection). The results showed a
graded improvement in l-year graft survival rate for LDRT (living
donor renal transplant) from 88.8% in 1988 to 93.5% in 1996 and for

cell vaccine is the only one which can be given even at 6
months of age.
In conclusion, in the Indian setting, the whole cell vaccine is

suitable for use in young children. However, attempts should be
made to reduce the side-effects of the vaccine so as to make itmore
acceptable to the public at large.
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CDRT (cadaver donor renal transplant) from 75.7% to 87.7% for the
same time period. After censoring the data for patients with incom-
plete follow up (15 386 transplants), long term survival analysis
using Kaplan-Meier estimates was obtained. The projected graft
survival half-life for LDRT was 12.7years for those done in 1988and
21.6 years for transplants done in 1993. The figures for CDRT were
7.9 years and 13.8years for the same time period. The projected half-
life of grafts was recalculated after censoring the data from patients
who died with a functioning graft. The half-life ofLDRT grafts done
in 1988 was 16.9 years and increased further to 35.9 years for those
done in 1993; the figures for CDRT also showed a similar increase:
11.0 and 19.5 years. The average yearly reduction in the relative
hazard of graft failure after the first post-transplant year was 4.2%
(p<O.OO1)per year for all recipients. The occurrence of clinical acute
rejection in the first transplant year influenced the long term survival
significantly. The mean reduction in relative hazard of graft failure
was only 0.4% per year (p<0.57) for those who had acute rejection
and 6.3% per year (p<O.OOI)for those who did not have acute
rejection.

COMMENT
Renal transplantation remains the preferred modality of treatment
for ESRD (end-stage renal disease). Despite better awareness, the
gap between the need and availability of organs is increasing.
Simultaneously, the proportion of patients who are on the waiting
list for transplant after a failed renal allograft is rising. The last
few decades have witnessed tremendous developments in immu-
nosuppressive therapy; especially after the introduction of
cyclosporin in the 1980s. The short term patient and graft survival
has improved progressively principally because of better manage-
ment of acute rejection episodes and infections. I Cyclosporin
improved the l-year graft survival from 60%-70% to 80%-90%
in the 1980s. But a constant attrition in graft survival after the first
transplant year was still observed which apparently remained


