Vaccines for preventing typhoid fever : - http://212.49.218.200/newgenMB/ASP/printDocument.as

1 b}

VACCINES FOR PREVENTING TYPHOID FEVER

Engels EA, Lau J

Date of most recent substantive amendment: 19 August 1998

This review should be cited as: Engels EA, Lau J. Vaccines for preventing typhoid fever (Cochrane Review). In: The
Cochrane Library, Issue 2, 2003. Oxford: Update Software.

ABSTRACT

Background

Whole cell vaccines, consisting of relatively crude preparations of Salmonella typhi administered parenterally,
are effective but have a high incidence of adverse effects. Two vaccines have been developed more
recently. Ty21a (an attenuated strain of S. typhi administered orally) and Vi (the purified bacterial capsule,
given parenterally), have appeared less toxic than the older whole cell vaccines and are thought to be equally
effective.

Objectives
The objective of this review was to assess the effects of typhoid fever vaccines.

Search Strategy
We searched the Cochrane Library, Medline, Index Medicus, Embase and reference lists of articles.

Selection Criteria
Randomised trials comparing typhoid vaccines to other types of vaccine or placebo.

Data collection and analysis
Two reviewers independently assessed trial quality and extracted data.

Main Results

Seventeen studies, involving nearly two million people, were included. For the whole cell vaccines single
dose regimens provided significant protection for the first two years. Two dose regimens provided significant
protection for five years. For the Ty21a vaccine, both two and three dose regimens provided statistically
significant protection for two years. The three dose regimen provided protection in the third and fourth years,
but protection was not statistically significant in the fifth year. The Vi vaccine provided protection for two
years, but the protection in the third year was not significant. The three year cumulative efficacy of two doses
of whole cell vaccines was 73% (95% confidence interval 65-80), three doses of Ty21a was 51%, (95%
confidence interval 35 to 63) and one dose of Vi was 55% (95% confidence interval 30 to 71). Data on
adverse effects were limited, but indicate that whole cell vaccines are more toxic than the newer Ty21a and
Vi vaccines.

Reviewers' conclusions

The whole cell vaccines provided more prolonged protection than either the Ty21a vaccine or the Vi vaccine.
However whole cell vaccines are associated with higher toxicity.

This review should be cited as:
Engels EA, Lau J Vaccines for preventing typhoid fever (Cochrane Review). In: The Cochrane Library, Issue
2, 2003. Oxford: Update Software.

BACKGROUND

Typhoid fever continues to be a substantial public health problem in developing countries. Each year, 33 million
people become ill and over 500,000 people die from this infection.[Inst Medicine 1986] Typhoid is rare in
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industrialized nations, though travelers to endemic countries may occasionally acquire the disease.[Bennish

1995]

There is longstanding interest in the use of vaccines to prevent this disease. In 1904 the statistician Karl
Pearson, in what may have been the first published meta-analysis on any topic, reviewed seven studies of a
heat-inactivated typhoid vaccine conducted in British Army units.[Pearson 1904] He concluded that these
vaccine studies were flawed and that taken together they failed to demonstrate the efficacy of this vaccine.
Despite Pearson's assessment and concerns about toxicity, this vaccine was later routinely used in the British
Army.

Since the first report of a randomized controlled trial of a typhoid vaccine in 1962,[Yug Ty Comm 1962] the
results of at least 29 other trials have been published. Whole cell vaccines, consisting of relatively crude
preparations of Salmonella typhi administered parenterally, were found to be effective but to have a high
incidence of side effects.[Ashcroft 1967, Yug Typhoid Comm 1964] Two vaccines developed more recently,
Ty21a (an attenuated strain of S. typhi administered orally) and Vi (the purified bacterial capsule, given
parenterally), have appeared less toxic than the older whole cell vaccines and are thought to be equally

effective.[Bennish 1995]

Whether any of the available vaccines would be useful in typhoid prevention in the developing world remains
uncertain.[Lancet 1992] None of the efficacy trials directly compared the newer vaccines with each other or with
the whole cell vaccines. Furthermore, studies have provided widely varying estimates of efficacy and toxicity,
leaving the true benefits of vaccination uncertain. Important factors that might influence the efficacy of the
vaccines, such as age of vaccinees and their risk of acquiring typhoid fever, have not been systematically
assessed.

In industrialized countries, physicians may be called upon to advise travelers on their risk for acquiring typhoid
and ways to reduce that risk. Indeed, though typhoid vaccines were initially evaluated in populations living in
endemic regions, today their major use is for travelers, and one third of travelers presenting to physicans for
advice receive vaccination.[Behrens 1994] Most are unlikely to develop typhoid; those at highest risk include
travelers making prolonged visits to remote areas of endemic nations.[Bennish 1995]

A clearer understanding of typhoid vaccine efficacy and toxicity would be useful for physicians in both developing
and developed nations. We therefore conducted a systematic review, the first since Pearson's review in 1904
and the first to include randomized controlled trials, to evaluate published data on these vaccines.

The full text for this review has been published as a meta-analysis in the British Medical Journal. [Engels 1998]

OBJECTIVES
To estimate the efficacy of currently available typhoid vaccines.

To estimate the toxicity of currently available typhoid vaccines.

CRITERIA FOR CONSIDERING STUDIES FOR THIS REVIEW

Types of studies

1. To be included in this analysis, a study had to be a randomized field trial that reported the number of cases of
typhoid fever in each trial arm.

2. Included trials had control arms in which subjects received either placebo or a vaccine against a disease other
than typhoid fever.

3. Included trials studied vaccines in one of 3 currently available classes: the Ty21a vaccine; the Vi vaccine; and
the whole cell vaccines, inactivated with alcohol, formol, acetone, or heat (the heat-inactivated vaccine is the only
vaccine in this class currently widely available).
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Types of participants

Any individual participating in a randomized field trial of a typhoid vaccine. Trial participants are described further
in the Table of included studies.

Types of intervention

Vaccination with typhoid fever vaccine or inactive agent (placebo or vaccine for a disease other than typhoid
fever).

Number of doses varied for the different vaccine types: 1-3 doses for Ty21a, 1 dose for Vi, and 1-2 doses for
whole cell vaccines.

Types of outcome measures
Outcomes were documented cases of typhoid fever in each year of follow up.

In all trials the primary means of diagnosing cases of typhoid was isolation of S. typhi from cultured biood, but 5
trials also included cases documented by stool, urine, or duodenal fluid cultures.[Tapa 1975, Polish Ty Com
1966, Levine 1987, Levine 1990, Ashcroft 1967]

Efficacy data were reported by trials on either an "any-dose" basis (data available for subjects getting at least
one vaccine dose) or an "all-dose" basis (data available only for subjects getting all assigned vaccine doses).

Outcomes for toxicity included fever, swelling at injection site (for injectible whole cell and Vi vaccines), vomiting
(for oral Ty21a), diarrhea (for Ty21a), and missed school or work. Definitions of each of these outcomes were
those provided in the individual trials.

SEARCH STRATEGY FOR IDENTIFICATION OF STUDIES

See: Cochrane Infectious Diseases Group search strategy

To identify published efficacy trials of typhoid vaccines, we conducted a literature search of the MEDLINE
database from 1966 through 1996. We also conducted searches of Index Medicus (1955-66), EMBASE, and the
Cochrane Library database. We obtained additional studies from reference lists of retrieved articles and included
studies in any language.

In the database searches we used the textwords: Salmonella, salmonellosis, typhoid, and vaccine.

METHODS OF THE REVIEW
Data extraction

From each trial report we extracted: vaccine formulation and number of doses, duration of follow-up, number of
subjects, number of typhoid fever cases, and number of individuals with side effects.

We noted whether randomization was adequately described (description of unit of randomization and method of
generating random assignment). We also recorded whether treatment assignment was concealed from
investigators (either stated explicitly or implied by a description of vaccine coding); whether diagnosis of typhoid
fever occurred blinded to assignment; whether surveillance for cases was active (personnel going into the field to
identify cases), intermediate (relying on pre-existing clinics, encouraged to evaluate patients for typhoid), or
passive (relying on reporting of cases by others, without efforts to increase surveillance); and whether efficacy
could be calculated on an "any-dose" basis (data available for subjects getting at least one vaccine dose) or an
"all-dose" basis (data available only for subjects getting all assigned vaccine doses). These data on
methodological quality are presented in the Tables of included studies, and in our published
meta-analysis.[Engels 1998] Two of the authors independently extracted these data; discrepancies were
resolved through consensus discussions.

Studies presented data from several vaccine arms, each compared with the single inactive arm. In the Data
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Tables, and corresponding reference sections, these trial arms are identified separately by letter, to allow their
results to be examined separately by the reader. For example, data for the Ashcroft heat-inactivated vaccine are
presented as "Ashcroft 1967 A," while data for the Ashcroft acetone-inactivated vaccine are presented as
"Ashcroft 1967 B."

Analysis of vaccine efficacy

Published trials provided efficacy data for regimens with different numbers of doses and after various durations
of follow-up. We examined efficacy separately for various numbers of doses and in different years of follow-up,
by only including relevant subject experience from each trial. When trials included followup for only part of a
year, we rounded to the nearest year to decide for which year's estimate to use the data.

in the Data Tables we report for each arm the number of individuals with documented typhoid fever and the
number of individuals followed in that arm. This allows calculation of Peto odds ratios. A more valid approach to
these data would take into account the fact that some trials followed individuals for slightly more or less than 1
year, this approach, taken in our published meta-analysis,[Engels 1998] calculates the number of person-years
of observation for each trial arm. From those data, one can calculate incidence rates and their ratios for each
trial intervention arm, and then one can calculate a random effects pooled incidence rate ratio.[Engels 1998,
loannidis 1995] The Peto odds ratio, presented in this Cochrane review, may approximate the pooled incidence
rate ratio, since incidence rates were low and data were available for whole years of many included trials.

Efficacy of the vaccines is defined as 1-(pooled incidence rate ratio), or to an approximation, 1-(Peto odds ratio).
Efficacy is expressed as a percentage.

When studies compared several vaccine arms to a single control arm, we included control subjects several
times in the Data Tables (once for each comparison of a typhoid vaccine and the control regimen). This analysis
therefore overcounted some of the control subjects. To evaluate the effect of this overcounting of control
subjects, in a separate sensitivity analysis we divided the control groups into smaller groups for each of the
comparisons to typhoid vaccine arms; when we pooled these estimates of vaccine efficacy, the pooled estimates
were similar to those from our primary analyses.[Engels 1998] Also, some of the data for 1 dose of whole cell
vaccines come from subjects randomized to, but not completing, 2-dose regimens.

Some of the trials included in this review do not report year-specific efficacy. These studies report cumulative
efficacy over several years, but these data are not useful for calculating year-specific data. The data from these
studies and others in this review are used to estimate cumulative 3-year efficacy for typhoid vaccines. The Data
Tables and Analysis sections present data needed for the Peto odds ratio over 3-years (specifically the number
of cases of typhoid over 3 years and number of individuals followed in each trial), and our previously published
meta-analysis presents results for the incidence rate ratios cumulative over 3 years.[Engels 1998]

Analysis of vaccine toxcity

Some field studies reported data on side effects following vaccination. These toxicity data from the large field
trials were used only if investigators actively sought out the occurrence of side effects; in general, investigators
only attempted this active surveillance for subsets of the trial arms.

Side effects examined included fever, swelling at injection site (for Vi and whole cell vaccines), vomiting (for
Ty21a only), diarrhea (for Ty21a only), and missed school or work. We used the definitions of these outcomes
that were provided by the individual reports. When the occurrence of side effects was reported after each of
several doses, we report only the occurrence after the first dose. Similarly, when reports provided estimates of
the incidence of adverse events for different time points following vaccination, we present data corresponding to
24 hours after vaccination.

DESCRIPTION OF STUDIES

Characteristics of included studies are described under "Table of included studies."
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METHODOLOGICAL QUALITY

The 7 trials of the Ty21a and Vi vaccines used either active or intermediate-level surveillance for efficacy,
whereas the 10 trials of the whole cell vaccines used passive surveillance for efficacy (3 trials) or did not
describe the mode of surveillance (7 trials).

Ali of the trial reports described concealment of assignment status or, by describing a system of coded vaccines,
implied that assignment had been concealed. However, only 8 of the 17 trial reports described both
randomization and blinding. Only 3 of 13 trials examining multi-dose regimens reported data on an "any-dose"
basis. Data for each trial are included in the published meta-analysis.[Engels 1998]

Only 7 trials of whole cell vaccines, 2 trials of Ty21a vaccine, and 1 trial of Vi vaccine reported data on toxicity
derived from active surveillance.

RESULTS

The 17 trials in this review included 1,866,951 subjects. The following trials provided efficacy data for individual
years of follow-up, or for follow-up cumulative to 3 years:

5 trials of Ty21a (326,689 subjects, 11 vaccine arms)
[Wahdan 1982, Levine 1987, Levine 1990, Simanjuntak 1991, Black 1990]

2 trials of Vi (17,822 subjects, 2 vaccine arms)
[Klugman 1996, Acharya 1987]

10 trials of whole cell vaccines (1,522,440 subjects, 21 vaccine arms)
[Yug Ty Comm 1962, Yug Ty Comm 1964, Hejfec USSR 3 1965, Hejfec USSR 4 1965, Hejfec USSR 5 1966,
Polish Ty Com 1966, Ashcroft 1967, Hejfec 1968, Hejfec 1969, Tapa 1975]

Vaccine Efficacy

Efficacy data for specific years of follow-up and for varying numbers of doses are provided in Data Tables. Some
estimates for Ty21a and Vi vaccine regimens were based on few study arms or subjects.

The Peto odds ratios displayed in the Analysis section do not agree exactly with the results we published
previously.[Engels 1998] There are at least 2 reasons to prefer our previous analysis, in which we pooled
incidence rate ratios using a random effects model. First, the odds ratio and its confidence interval only
approximate the incidence rate ratio and confidence interval, which is the more appropriate measure for these
data. Second, a random effects model is more appropriate than a fixed effects model with these data, since
heterogeneity is present. Therefore, we provide in this section a table from our previously published work with
the efficacy of the typhoid fever vaccines (efficacy = 1 minus (random effects pooled incidence rate ratio))

Efficacy data (from [Engels 1998])--Percent efficacy (95% Cl), by Year and Number of Doses

Ty21a--one dose
Yr 125 (-9 1o 49)
Yr2 35 (-8to61)
Yr 3 1(-87 to 48)
Yr4 -6 (-77 to 37)
Yr5-10(-113 to 43)

Ty21a--two doses
Yr 1 52 (24-69)
Yr 2 71 (44-85)
Yr 3 22 (-54 to 60)
Yr4 19 (-41 to 53)
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Yr57 (-84 to 53)

Ty21a--three doses
Yr 1 50 (18-69)

Yr 2 60 (44-71)

Yr 3 60 (35-76)

Yr 478 (35-93)

Yr 5 47 (-24 to 78)

Vi--one dose

Yr 167 (44-81)
Yr 2 52 (4-76)

Yr 3560 (-11to 78)
Yr 4 No data

Yr 5 No data

Whole cell vaccine--one dose
Yr 165 (49-76)

Yr 2 51 (6-74)
Yr371(-5t092)

Yr 4 37 (-98 to 80)

Yr 579 (44-92)

Whole cell vaccine--two doses
Yr 174 (62-82)
Yr2 72 (56-82)
Yr 3 74 (50-87)
Yr 4 73 (42-87)
Yr 5 67 (43-80)

As can be seen from these pooled efficacy estimates, for the whole cell vaccines, 1-dose regimens provided
significant protection in each of the first 2 years, and 2-dose regimens provided significant protection in each of
the first 5 years. Protection provided by 2-dose regimens was not statistically significant in the sixth and seventh
years.[Yug Ty Comm 1962, Ashcroft 1967, Tapa 1975]

For the Ty21a vaccine, both 2- and 3-dose regimens provided statistically significant protection in each of the
first 2 years. The 3-dose regimen provided protection in the third and fourth years, but protection was not
statistically significant in the fifth year. Data for efficacy of 3 doses of the Ty21a vaccine in the fourth and fifth
years were from 2 reports that presented extended follow-up data for a single arm of a 4-arm trial;[Levine 1987]
this arm had shown the greatest efficacy at the end of the first 3 years, but no follow-up data were presented for
the 3 less effective arms.

The Vi vaccine provided protection in each of the first 2 years after vaccination. The protection in the third year
(50%) was similar to that in the second year (52%), but the protection in the third year was not significant. There
were no published efficacy data beyond 3 years of follow-up.

The Data Tables and Analysis sections also describe pooled estimates of 3-year cumulative efficacy. These
odds ratio estimates approximate the corresponding incidence rate ratios. The 3-year cumulative efficacy
estimates we previously derived are presented below.

Three-cumulative efficacy data based on incidence rate ratios over three years (from [Engels 1998])--Percent
efficacy (95% Cl)

Whole cell vaccines, 2 doses: 73 (65-80)
Ty21a vaccine, 3 doses: 51 (35-63)
Vi vaccine, 1 dose: 55 (30-71)

€

6/17/2003 1:06 PM




Vaccines for preventing typhoid fever http://212.49.218.200/newgenMB/ASP/printDocument.as

i

7 of 50

)

Vaccine Toxicity

Only 10 trials reported data on side effects of vaccination. Whole cell vaccines appeared to be associated with
side effects more often than comparison arm regimens, though substantial heterogeneity was present. Based on
limited data, Vi vaccine appeared less toxic than a comparison vaccine (meningococcal vaccine), while Ty21a
appeared to be associated with fever and vomiting more often than placebo.

Toxicity data, presented in Data Tables and Analyses, are difficult to interpret for at least 2 reasons. First, the
non-typhoid vaccines in the comparison arms varied (see Table of Included Studies), both within the class of
whoie cell vaccines and between this class and the other typhoid vaccines. While this is acceptable when
interpreting efficacy data, since none of the comparison vaccines is expected to protect against typhoid fever,
this situation greatly complicates examination of side effect data. This likely explains some of the heterogeneity
of odds ratios for side effects among whole cell vaccine trials. Second, these large field trials were primarily
designed to evaluate vaccine efficacy, and surveillance for and reporting of toxicity outcomes are limited.

DISCUSSION

In this review the 73% three-year efficacy of the whole cell vaccines exceeded the 51% efficacy of the Ty21a
vaccine. Although individual trial estimates varied widely for two doses of the inactivated whole cell vaccines
(36-94%) and three doses of Ty21a (19-96%), the pooled estimates from this study were associated with much
narrower confidence intervals. The 55% efficacy estimate for the Vi vaccine, though imprecise, is similar to the
estimate for the Ty21a vaccine.

In the absence of trials directly comparing typhoid vaccines, the present analysis of controlled trials provides the
most valid means of assessing these vaccines, and it delineates the efficacy of these vaccines more precisely
than previous qualitative reviews, which have tended to equate their efficacy.[Bennish 1995, ACIP 1994] The
whole cell vaccines provided more prolonged protection than either the Ty21a vaccine or the Vi vaccine. When
each year of follow-up was examined separately, the whole cell vaccines provided statistically significant
protection for 5 years, Ty21a for 4 years, and Vi for 2 years. Immunization with fewer doses of the whole cell and
Ty21a vaccines did not provide protection as sustained as regimens with standard numbers of doses.

The data presented by these large field trials support a general clinical impression that whole cell vaccines have
more side effects than the newer Ty21a and Vi vaccines. It must be noted, however, that these trials may not be
the best source of data to assess toxicity due to typhoid vaccination, because they were large scale trials
designed to assess efficacy, and the reports provide little information on secondary endpoints. Also, because
comparison arm vaccines varied among the field trials, odds ratios for side effects have unclear meaning.

Data from other sources confirm the relatively high toxicity of whole cell vaccines. In our previous meta-analysis,
we calculated average rates of developing side effects from typhoid vaccination, based on data from randomized
trials and uncontrolled case series.[Engels 1998] Fever occurred more often after administration of
heat-inactivated vaccine (15.7%, 95% confidence interval 11.5-21.2%) than Ty21a (2.0%, 0.7-5.3%) or Vi (1.1%,
0.1-12.3%). Swelling at the injection site also occurred more often with the heat-inactivated vaccine (20.0%,
12.9-29.7%) than with Vi (3.7%, 1.3-9.6%). Ty21a was associated with a 2.1% incidence of vomiting (0.6-7.8%)
and a 5.1% incidence of diarrhea (1.7-14.5%). Ten percent of subjects missed school or work after receiving the
heat-inactivated vaccine; only 1 study of the newer vaccines specifically commented on this outcome (0% in a
study of Vi). The superior efficacy of the whole cell vaccines must therefore be weighed against their higher
incidence of adverse events.

Whether a routine vaccination program using any of these moderately effective vaccines would be useful in
reducing the incidence of typhoid in developing countries, where attack rates may approximate 1% per year, is a
complex issue. The effectiveness of these vaccines in actual public health practice will be different than the
efficacy noted in field trials, since the result of a vaccination program depends on additional factors that influence
population-level immunity ("herd immunity"). These factors include the demographic distribution of susceptible
and immune individuals in the population, the number of secondary cases that arise from each primary case, the
degree of vaccination coverage achieved, and the duration of natural and vaccine-associated immunity.

Herd immunity may play a role in the epidemiology of typhoid fever. A typhoid control program in Thailand, based
in part on use of a heat-inactivated vaccine, resulted in a 10-fold decrease in rates of disease over 8 years in all
examined age groups, despite vaccination only of school age children.[Bodhidatta 1987] The number of cases of
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paratyphoid fever remained unchanged, suggesting that the wide-based decrease in cases of typhoid could be
attributed to immunization and herd immunity and not to general improvements in sanitation. Similarly,
decreases in typhoid cases were noted among an unvaccinated population at the onset of Ty21a vaccine trials in

neighboring areas.[Levine 1989]

The relatively precise estimates of efficacy and toxicity that this study provides can be used to model the
potential impact of a vaccination program in typhoid-endemic nations. We did not find a relationship between
vaccine efficacy and either an individual's risk of disease, as reflected by control rates varying from 6 to 810
cases per 100,000 persons per year, or age, though we were limited by incomplete reporting of age-specific
data.[Engels 1998] Because the whole cell vaccines provide the greatest protection for the longest duration,
these vaccines may be best suited among available vaccines for control programs. However, the substantial
toxicity of the whole cell vaccines must be taken into careful account. The decision regarding which vaccine, if
any, would be appropriate for typhoid control in endemic nations depends, in the final analysis, on a careful
weighing of the benefits of vaccination with side effects and costs. Currently none of the typhoid vaccines is
administered as part of the World Health Organization's Expanded Programme on Immunization, which targets
children less than one year of age.

The conclusions of this review should also be interpreted in the context of variations in dose and formulation of
Ty21a. Whereas Ty21a is available in most countries as a 3-dose regimen of enteric-coated capsules, it is
licensed for administration to travelers in the United States and Canada as a 4-dose series. A 3-year Chilean trial
reported that 4 doses of the Ty21a vaccine is 40% more effective than 3 doses;[Ferreccio 1989] we did not
include this study in our systematic review because it lacked a suitable control arm. Furthermore, our analysis
suggests that the liquid formulation of Ty21a may be more effective than the enteric capsule formulation (Data
Tables and [Engels 1998])); this liquid formulation is only now becoming commercially available. There are no
published data examining whether 4 doses of any formulation of Ty21a provides protection for longer than 3
years.

For travelers to typhoid-endemic countries, further research is needed to determine the efficacy of these
vaccines. Though their overall incidence of disease is low (less than 20 per 100,000 travelers to endemic
countries), higher-risk travelers comprise an important target group for typhoid vaccines. None of the trials
included in this report studied this population, and it is not clear that efficacy for travelers can be extrapolated
from efficacy of vaccines in endemic countries, where individuals may already have some baseline immunity due
to mapparent infections.[Joo 1979] A single case-control study of travelers to India estimated the efflcacy of the
Ty21a vaccine to be 23%,[Hirschel 1985] considerably lower than our estimate for populations living in
typhoid-endemic countries.

The present study demonstrates that the whole cell vaccines are more effective than either the Ty21a or Vi
vaccines. Whether the higher toxicity of whole cell vaccines outweighs their added efficacy will likely depend on
the setting in which vaccination is administered. In the absence of direct comparison trials, the present analysis
provides useful data for comparing these vaccines.

REVIEWER'S CONCL

Implications for practice

A tentative application of results from this review suggests that vaccination with Vi may be an appropriate choice
for short-term travelers. For many travelers protection need not be prolonged, and this vaccine compares
favorably with the whole cell vaccines in efficacy during the first year following vaccination. Also, the Vi vaccine
has less toxicity than the whole cell vaccines. Similarly, 4 doses of Ty21a may be effective prophylaxis for
travelers. Though typhoid vaccination of travelers may not be cost-effective,[Behrens 1994] individual travelers
may still opt for vaccination after discussing with their physicians the benefits and side effects of prophylaxis, and
our study provides useful data on which to base this discussion.

Because the whole cell vaccines provide the greatest protection for the longest duration, these vaccines may be
best suited among available vaccines for public health programs in the developing world. However, the
substantial toxicity of the whole cell vaccines must be taken into careful account. The decision regarding which
vaccine, if any, would be appropriate for typhoid control in endemic nations depends, in the final analysis, on a
careful weighing of the benefits of vaccination with side effects and costs.
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Implications for research

The apparent efficacy of an intervention may vary with differences in trial design.[SORT 1994] Only 8 of the 17
efficacy trials provided descriptions of both randomization methods and blinding of treatment assignment during
follow-up. Because there were few trials in each vaccine class, we were unable to analyze the effect of
differences in study design on reported efficacy. These inconsistencies in study design and reporting highlight
the need for better international cooperation for trials of vaccines that have potential importance for public
health.[CONSORT 1996]
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TABLES
Characteristics of included studies
Study Acharya 1987
Methods Actuve surveillance
Followup 1.4 yrs
Participants Age 5-44 yrs
Nepal
Interventions Vi vaccine,.vs. pneumococcal vaccine
1.dose
Outcomes Typhoid fever documented by blood cultures positive for S. typhi
Notes
Allocation concealment | A
Study Ashcroft-A 1967
Methods § Passive surveillance for efficacy
Active surveillance for toxicity
Followtip 7 yrs
Participants Ages 5-15 yrs
Guyana
Interventions Inactivated vaccine (heat) vs. tetanus toxoid vaccine
1.or2 doses v v
Outcomes Typhoid fever documented by blood cultures positive for 8. typhi
Notes Data for efficacy of 1 dose are derived from subjects randomized to, but failing to
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complete, 2-dose regimen.

Allocation concealment A
Study Ashcroft B 1967
Methods Passive surveillance for efficacy
Active surveillance for toxicity
Followup 7 yrs
Participants Ages 5-15 yrs
Guyana :
[nterventions Inactivated vaccine (acetone) vs tetanus toxoid vaccine
1 or 2 doses
Outcomes Typhoid fever documented by blood cultures positive for S. typhi
Notes Data for efficacy of 1 dose are derived from subjects randomized to, but failing to
complete, 2-dose regimen.
Allocation concealment. A
Study  Black 1990 A
Methods Intermediate surveillance
Randomization by classroom
Followup 5 yrs
Participants Ages 5-22 yrs
Chile
Interveritions gTy21a enteric capsules, vs. placebo
| 2 doses
Outcomes Typhoid fever documented by S. typhi cultured from blood or bone marrow
Notes
Allocation concealment | A
Study Black 1990 B
Methods Intermediate surveillance
Randomization by classroom
Followup 5 yrs
Participants Ages 5-22 yrs.
Chile
Interventions Ty21a enteric capsules, vs. placebo
1 dose
Outcomes Typhoid fever documented by S. typhi cultured from: blood or bone marrow
Notes
Allocation concealment A
Study Hejfec 1968 A
Methods Surveillance method not described
Followup 2.5 yrs
Participants Ages 7-16.yrs
USSR
Interventions Inactivated vaccine (heat, first formulation) vs. paratyphoid vaccine
1 dose
Outcomes Typhoid fever documented by blood cultures positive for S. typhi
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Trial studied 2 separate formulations of heat-inactivated vaccine

Allocation concealment

A

Study Hejfec 1968 B
Methods Surveillance rﬁéthod not described
Followup 2.5 yrs
Participants Ages 7-16 yrs
USSR
Interventions Inactivated vaccine (heat, second formulation) vs. paratyphoid vaccine
1.dose
Qutcomes | Typhoid fever documented by blood_ cultures positive for S. typhi
Notes Trial studied 2 separate formulations of heat-inactivated vaccine

Allocation concealment

A

Study Hejfec 1969 A
Methods Surveillance melhod not described for efficacy
Active surveillance for toxicity
 Followup 1.8 yrs
Participants ?Ages 7-20 yrs
USSR
Intérventions Inactivated vaccine (heat) vs. paratyphoid vaccine
1 dose
Outcomes | Typhoid fever documented by blood cultures positive for S. typhi
Notes !
Allocation:.concealment B
Study Hejfec 1969 B
Methods Surveillance method not described for efficacy
Active surveillance for toxicity
Followup 1.8 yrs
Participants Ages 7-20yrs
USSR :
Interventions Inactivated vaccine (acetone) vs. paratyphoid vaccine
1 dose
Outcomes Typhoid fever documented by blood cultures positive for S. typhi
Notes
Allocation concealment B
Study Hejfec USSR 3 1965
Methods Surveillance method not described
Followup 0.7 yrs
Participants Ages 7-to ?yrs
USSR :
Interventions Inactivated vaccine (alcohol) vs. tetanus toxoid
2 doses
Outcomes Typhoid fever documented by blood cultures positive for S. typhi
Notes Trial also studied a "chemical'-processed subunit vaccine, which was not extracted

! (
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for this review

Allocation concealment: A
Study Hejfec USSR 41966 A
Methods Surveillance method not described for efficacy
Active surveillance for toxicity
Followup 2.5 yrs
Participants Ages 7 to 18.yrs
USSR
intervénticns Inactivated vaccine (heat) vs. tetanus toxoid
2 doses
Outcomes Typhoid fever documented by blood cultures positive for S. typhi
Notes Trial also studied a "chemical’-processed subunit vaccine, which was not extracted

for this review

Allocation concealment A
Study Hejfec USSR 4 1966 B
Methods | Surveillance method not described for efficacy
| Active surveillanhce for toxicity
Followup 2.5 yrs
Participants Ages 7-18 yrs
USSR
Interventions Inactivated vaccine (alcohol) vs. tetanus toxoid vaccine
2 doses
Outcomes Typhoid fever documented by blood cultures positive for S. typhi
Notes Trial-also studied a "chemical"-processed subunit vaccine, which was not extracted
for this review
Allocation concealment | A
Study Hejfec USSR 51966 A
Methods Surveillance method not described for efficacy
Active surveillance for toxicity
Followup 2.5 yrs
Participants Ages 7 to ? yrs
USSR
Interventions Inactivated vaccine (heat vaccine, first formulation) vs. tetanus toxoid vaccine
2 doses
Outcomes Typhoid fever documented by blood cultures positive for S. typhi
Notes Trial also studied 3 "chemical"-processed subunit-vaccines: which were not extracted

forthis review

Allocation concealment | A
Study Hejfec USSR 5 1966 B
Methods Surveillance method not described for efficacy
Active surveillance for toxicity
. Followup 2.5 yrs
Participants Ages 7 to ?yrs
USSR

1
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Interventions Inactivated vaccine (heat, second formulation) vs. tetanus toxoid vaccine
2 doses
Outcomes Typhoid fever documented by blood cultures positive for S. typhi
Notes Trial also studied 3 "chemical’-processed subunit vaccines, which were not extracted
for this review :
Allocation concealment A
Study Hejfec USSR 51966 C
Methods Surveillance method not described for efficacy
Active surveillance for toxicity
Followup 2.5 yrs
Participants Ages7to?yrs
USSR
Interventions Inactivated vaccine (alcohol) vs. tetanus toxoid
Outcomes Typhoid fever débumenfed b&l blood cultures positive for S. typhi :
Notes | Trial also studied 3 "chemical’-processed subunit vaccines, which were not extracted

i

- for this review

Allocation concealment

A

Study Klugman 1996
Methods Active surveillance for eﬁicaby" -
Active surveillance for toxicity
Followup 3 yrs
Participants Age 5-16 yrs
South Africa
Interventions Vi vaccine, vs. meningococcal viaecin’é
1 dose
Oufcomes Typhoid fever documented by blood cultures positive for S. typhi
Notes
Allocation concealment | A
Study Levine 1987 A
Methods Intermediate surveillance
Randemization by classroom
Followup 3 yrs
Participants Ages 6-21 yrs
Chile
Interventions Ty21a vaccines: doses of enteric capsules given 21 days apart, vs. placebo
3 doses
Outcomes Typhoid fever documented by S. typhi cultured from blood, bone marrow, or
duodenal fiuid
Notes One active arm of multi-arm study
Allocation concealmient : A
Study Levine 1987 B
Methods Intermediate surveillance

Randomization by classroom
Published followup 5 yrs only for this arm

i
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: Participants Ages 6-21 yrs
Chile
interventions Ty21a vaccines: doses of enteric capsules given 2 days apart, vs. placebo
3 doses
Outcomes Typhoid fever documented by S. typhi cultured from blood, bone marrow, or
duodenal fluid
Notes | One active arm of multiéatm-fstudy
Allocation concealment - A
Study Levine 1987 C
Methods Intermediate surveillance
Randomization by classroom
Followup 3 yrs.
Patticipants Ages 6-21 yrs.
Chile
Interventions Ty21a vaccine: doses of gelatin capsules given 21 days apart, vs. placebo
3 doses
Outcomes Typhoid fever documented by S. typhi cultured from blood, bone marrow, or
i duodenal fluid
| Notes | One active arm of multi-arm study

Allocation concealment

A

 Study

Study Levine 1987 D
Methods Intermediate surveillance
Randomization by classroom
Followup 3 yrs
Participants Ages 6-21 yrs.
Chile
Interventions Ty21a vaccines: doses of gelatin capsules given 2 days apart, vs. placebo
3-doses ,
Outcomes Typhoid fever documented by S. typhi cultured from blood, bone marrow, or
- duodenal fluid
Notes ' One active arm of multi-arm study
Allocation concealment @ A
Study Levine-1990 A
Methods Intermediate surveillance
Randomization by classroom
Followup 3 yrs
Participants Ages 5-19 yrs.
Chile
Interventions Ty21a, liquid formulation, vs. placebo
3. doses '
Outcomes Typhoid fever documented by S. typhi cultured from blood, bone marrow, or
ducdenal fluid
Notes
Allocation concealment A
Levine 1990 B

' r

6/17/2003 1:06 PM




Vaccines for preventing typhoid fever

15 of 50

3

http://212.49.218.200/newgenMB/ASP/printDocument.as

Methods intermediate surveillance
Randomization by classroom
Followup 3 yrs
Participants Ages 5-19 yrs.
Chile
Interventions Ty21a, enteric capsule formulation, vs. placebo
3 doses _
Outcomes Typhoid fever-documented by S. typhi cultured from blood, bone marrow, or
duodenal fluid
Notes

Allocation concealment

A

Study Polish Ty Com 1966 A
Methods Surveillance method not described
Followup 3 yrs
Participants Ages 5-14 yrs
Poland
Interventions  Inactivated vaccine (acetone) vs. tetanus toxoid vaccine
1 or 2 doses
Qutcomes Typhoid fever documented by blood cultures positive for S. typhi; minority had only
clinical and serological findings
Notes Data for efficacy of 1 dose are derived from subjects randomized to, but failing to

complete, 2-dose regimen,

Trial also studied 2 "chemical'-processed subunit vaccines; which were not extracted
for this review

There were 2 formulations of acetone-inactivated vaccine studied

Allocation concealment

B

Study Polish Ty Com 1966 B
Methods Surveillance method not described
Followup 3 yrs
Participants Ages 15-60 yrs
 Poland
iiterventions ' Inactivated vaccine (acetone) vs tetanus toxoid vaccine
1-or 2 doses
Outcomes Typhoid fever documented by blood cultures positive for S. typhi; minority had only
clinical and serological findings
Notes Data for efficacy of 1 dose are derived from subjects randomized to, but failing to

complete, 2-dose regimen. _
Trial also studied 2 "chemical’-processed subunit vaccines, which were not-extracted
for this review '

Allocation:concealment

There were 2 formulations of acetone-inactivated vaccine studied
5 .

Study Polish Ty Com 1966 C

Methods Surveillance method not described
Followup 3 yrs

Participants Age 5-60 yrs
Poland
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Interventions Inactivated vaccine (formol) vs. tetanus toxoid vaccine
1.or2 doses
Outcomes Typhoid fever documented by blood cultures positive for S. typhi; minority had only
- clinical and serological findings
Notes ' Data for efflcacy of 1 dose are derlved from subjects randomized to; but failing to

- complete, 2-dose regimen.

Trial-also-studied 2 "chemical'-processed subunit vaccines, which were not extracted
for this review

Allocation concealment

B

Study Simanjuntak 1991 A
Methods  Intermediate surveillance for efficacy |
 Active surveillance for toxicity
Followup 2.5 yrs
Participants Ages 3-44 yrs
Indonesia
Interventions Ty21a, liquid formulation; vs. placebo
| 3 doses
é,,.
Outcomes - Typhoid fever documented by blood cultures positive for S. typhi
Notes

Allocation concealment

A

Study Simanjuntak 1991 B
Methods Intermediate surveillance for efficacy
| Active surveillance for toxicity
. Followup 2.5 yrs
Participants Ages 3-44 yrs.
Simanjuntak
Interventions Ty21a, enteric capsule formulation, vs. placebo
3 doses
Outcomes Typhoid fever documented by blood cultures positive for S. typhi
Notes
Allocation concealment A
Study Tapa 1975
Methods Surveillance method not described forefficacy
Active surveillance for toxicity
Followup 7.5 yrs
Participarits Ages 2-60 yrs
Tonga
interventions Inactivated vaccine (acetone), vs. tetanus toxoid vaccine
1 or 2 doses
Outcomes Typhoid fever documented by blood cultures positive for S. typhi; some cases may
have been documened only with clinical findings and positive stool culture.
Notes '

Allocation concealment

A

Study

Wahdan 1982

Methods

Intermediate surveillance for efficacy
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Active surveillance for toxicity
Followup 3 yrs o

Participants Ages 6-7 yrs
Egypt
Interventions Ty21a vaccine, vs. placebo
3 doses : - '
Outcomes Typhoid fever documented by blood cultures positive for S. typhi
Notes

Allocation concealment

A

Study Yug Ty Comm 1962 A
Methods Passive surveillance for efficacy
Active surveillance for toxicity
Followup 6 yrs
Participants Ages 5-50 yrs
Yugoslavia
iiterventions Inactivated vaccine (heat) vs. Shigella flexneri vaccine
2 doses
Outcomes Typhoid fever documented by blood cultures positive for S. typhi
Notes 75% received a booster dose after the first year; in Data Table for cumulative efficacy

at 3 years, these subjects are included

Allocation concealment

B

Study Yug Ty Comm 1962 B
Methods Passive surveillance for efficacy
Active surveillance for toxicity
Followup 6 yrs
Participants Ages 5-50 yrs
Yugoslavia
Interventions Inactivated vaccine (alcohol) vs. Shigelia flexneri vaccine
2 doses
Outeomes Typhoid fever documented by blood cultures positive for S. typhi
Notes 75% received a booster dose after the first year; in Data Table for cumulative efficacy

at 3 years, these subjects are included

Allocation concealment | B
Study Yug Ty Comm 1964 A
Methods Passive surveillance for efficacy
Active surveillance for toxicity
Followup 2.5 yrs
Participants Ages 2-60
Yugoslavia
Interventions Inactivated vaccine (acetone) vs. tetanus toxoid
2 doses
Outcomes Typhoid fever documented by blood cultures positive for S. typhi '
Notes |

Allocation concealment

B
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Study Yug Ty Comm 1964 B

Methods Passive survelllance for effi cacy
Active surveillance for toxicity
Followup 2.5 yrs.

Participants Ages 2-60 yrs
Yugoslavia
interventions Inactivated vaccine (heat) vs. tetanus toxmd
2 doses
Outcomes Typhoid fever documented by blood cultures positive for S. typhi
Notes

Allocation concealment B

Characteristics of excluded studies

Chuttani 1977

These reports describe efficacy observed in three randomized controlled trials of
killed oral vaccines, which were ineffective vaccines no longer in use.

Ferreccio 1989 This randomized trial had a control arm in which subjects did not receive typhoid
vaccine.
Hejfec 1976 This report describes three randomized controlled triais--one examined efficacy of an

aerosolized vaccine, two examined efficacy of killed oral vaccines. Neither type was
effective and neither is in clinical use.

Hejfec USSR 1-2 1965 | Two separate randomized trials, described together. None of chemlcal subunit
vaccines that were studied is in use.
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01Vi &aggirie vs, control: efficacy
Outcome title No. of studies | No. of participants | Statistical method | Effect size

01 One dose, Year 1 2 18291 Peto OR [95% CI] | 0.36[0.23,
1 0.67]

02 One dose, Year2 1 11384 Peto OR [95%.Cl] | 0:49[0.26,
'10.94]

i b e Ras i

03 One dose, Year 3 1 11384 Peto OR [95% Cl] :10.51[0.24,
1.09]

04 Cumulative to 2.5-3 yrs, 1 1 11384 Peto OR [95% CI] | 0.47[0.31,
dose 0.70]

02 Ty21a vaccine vs. control: efficacy
Outcome title No. of studies | No. of participants | Statistical method | Effect size

01 Three doses. Year 1 4 107275 Peto OR [95% Cl] 0.58-.[0;45,
0.75]

02 Three doses, Year 2 4 107275 Peto OR [95% CI] | 0.45 [0.35,
1 0.58]

03 Three doses, Year 3 4 107275 Peto OR [95% CI] | 0.46 [0.30,
0.68]

e i |

04 Three doses, Year 4 1 44076 Peto OR [95% CI] | 0.28[0.12,
0.64]

05.Three doses, Year 5 1 44076 Peto OR [95% CI} | 0.54 [0.24,
s 1.22]

06 Two doses, Year 1 ‘1' 54925 Peto OR [95% Cl] 1| 0.490.33,
. 0.74]

07 Two doses, Year 2 1 54925 Peto OR [95% CI] | 0.33[0.19,
0.57]

08 Two doses, Year 3 1 54925 Peto OR [95% CI} | 0.78 [0.40,
1.53]

09 Two doses, Year4 1 54925 Peto OR [95% Cl] | 0.81[0.47,
1.41]

10 Two doses, Year 5 1 54925 Peto OR [95% CI] | 0.93 [0.47,
1.84]

11 One dose, Year 1 1 54923 Peto OR[95% CI] | 0.75[0.52,
1.09]

12 One dose, Year 2 1 54923 Peto OR [95% CI] |.0.65[0.40,
1.07]

13 One dose, Year 3 1 54923 Peto OR [95% Cl] |'0.99:0.52,
1.87]

14 One dose, Year4 1 54923 Peto OR [95% CI] | 1.06 [0.63,
: 1.77]
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15 One dose, Year 5 1 54923 Peto OR [95% CI] | 1.10[0.57,
212]
16 Cumulative to 2.5-3 yrs. 3 9 330434 Peto OR [95% Cl] |-0.54 [0.47,
doses 0.61]
03 Whole cell vaccines vs. control: efficacy
Outcome title No. of studies | No. of participants | Statistical method | Effect size
e}
01 Two doses, Year 1 14 1338871 Peto OR [95% CI] | 0.32[0.27,
. -0.38]
02 Two doses. Year 2 8 823085 Peto.OR [95% CI] | 0.310.23,
0.44]
03 Two doses, Year 3 8 823085 Peto:OR [95% CI} | 0.27 [0.17,
0.41]
L
04 Two doses. Year 4 5 130200 Peto OR [95% CI] | 0.29[0.17,
1 0.49]
05 Two doses, Year § 5 130200 Peto OR [95% CI] | 0.37 [0.24,
0.56]
06 One dose, Year 1 10 575547 Peto OR [95% ClI] | 0.36 [0.26,
0.49]
07 One dose, Year 2 8 261285 Peto OR [95% CI] | 0.51[0.29,
: 0.89]
08 One dose, Year 3 6 189204 Peto OR [95% Cl] | 0.45(0:23,
0.85]
09 One dose, Year4 3 36240 Peto OR [95% Cl] | 0.65[0.19,
2.26]
10.One dose, Year 5 3 36240 Peto OR[95% CI} | 0.2410.11,
0.50]
11 Cumulative to 2.5-3 15 1314470 Peto OR [95% Cl]" | 0.33[0.29,
years 2 doses 0.37]
04 Vi vaccine vs. control: toxicity
B o - ==
Outcome title No. of studies | No. of participants | Statistical method | Effect size
01 Fever 1 382 Peto OR [95% CI] | 0.23 [0.02,
2.51]
02 Swelling 1 382 Peto. OR [95% Cl] | 0.21 [0.10,
, 0.46]
05 Ty21a vaccine mwnj’i’rol toxicity
Outcome:title No. of studies: | No. of participants | Statistical method | Effect size
01.Fever 3 3662 Peto OR[95% CI] | 1.80[1.00,
3.22]
02 Vomiting 3 3662 Peto OR [95%:Cl] | 2.11 [1.01,
4:40]
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1190 Peto OR [95% CI] | 0.90[0.51,
. 1 1:62]
06 Whole cell vaccines vs. control: toxicity
Qutcome title No. of studies | No. of participants ‘| Statisticalmethod | Effect size

| Peto OR [95% CI] | 1.96 [1.85,

01 Fever 14 30794
| 2.08]
| 02 Swelling 12 30051 Peto OR [95% Cl] | 1.54 [1.45,
1.64]
03 Missed school or Mork 7 1746 Peto OR [96% CI] |°2.29[1.66,
| 317
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Review: Vaccines for preventing tyghold fever

Comparison: 01 M vascine ws. control: efficacy
Gutoome: 01 One dose, Yaar 1
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Study Treatrent Control Peto Odds Ratio Weight  Pato Odds Ratio
N N 84 Cl %) 9% Ci
Aobarya 1987 913457 3213460 --—-‘-—— §8.1 032 .17, 0.60]
Kugrnan 1946 978602 2315602 e 430 042 10.21,0.83)
Total (95% CH) P At ] 8819142 wllii- 1000 038 .23, 0.
Test for hterogeneity chi«squnﬁ dM p=0.5023 e 5
Teast for overall affut=-4.38 p=0. 0000
2 1 5 10
Review; Vaccines for preverting typhold faver
Comparison: D1 VW vacecine vs. control: efficacy
Owtoorne: 02 One dose, Year 2
Study Treatrmant Controt Peto Ddds Ratio Weight  Peto Odds Ratio
niN niN 5% Ci %) 5% CI
Kiugman 1008 1276602 2516802 — 1000 D40 0.2, 0.04)
Total (85% C) 1245602 2515602 gl 1000 0.40 .26, 0.
Test for hataroganeity chi-square=0.00 df:Q ’ “
Test for overall effect=2, 14 p=0.03
2 1 5 10
Review: Vaucines for preventing typhoid fever
Comparison: 01 M vacsine vs. control: efficacy
Outcome: 03 One dose, Year 3
Study Treatrarg Controt Peto Odds Ratio Waight  Peto Odds Ratic
N N 9% Gt %) 95% C1
Kiugman 1096 oo 18/5002 —— 1000 051P24,100]
Total 95% €1 18602 18758602 i< 1000 081 0241
Test for heterogeneity chi-squares0 00 df=0 e o
Test for overall effect=1.73 pe0 08
2 1 5 10
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Comparison: 01 ' vageine vs. control;
Outcome: D4 Cumulative to 2.5-3 yrs, dose
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Study Treatret Control Peto Odds Ratio Weight Pato Ddds Ratio
N il s ot %) 9% I
Kugman 1090 078082 6675602 - 1008 D47 P31, 0.70]
Toral (06% C1) 30 15602 60 /6602 waliow- 100.0 4T PN, 0,
Tast for ) D0 df=0 7
Tast for overall effect=.3.80 p=0.0002
v 1 5 10
Review: Viaccines for praverting typhoid fever
Compadson: 02 Ty21a vaccine vs. control: etfioaoy
Ouwtcome: D1 Three doses, Year {
Study Treatrrvant Control Pato Odds Ratio Weight  Peto Ddds Ratio
N niN 7.3 W] %) 5% Ct
04 Enteric capsules
Lavine 1987 8 7122410 24121008 e e 13.3 0.33 .16, 0.87)
Siemanjuntak 1991 B 30 /6200 23710208 i €2 0TIPLR, 107
Subtotal (95% CI) AT 107432174 i 465 0,80 PA3, 0.85)
Tast for heterogenelty chi-square=3 88 df=1 ps0 085
Tast for overall effect=-2.90 p=0.004
03 Liquid farmulation
Siranjurtak 1991 A 2475086 83710268 - 45 082 P41, 097
Wahdan 1982 0 110466 TG Gt 30 0.12 P03, 0.57)
Subtotal (95% CI) 24721852 W10 - 435 0.55 .38, 0.82]
Test fur hetsrogeneity chi-square=3. 03 df=1 p=D 0474
Test for overall effect=247 p=(1.003
Total (95% C1) 81 /48031 197 156344 e 1000 058 P45, 0.78)
Test for heteroganeity chi-squane=? 71 df<Q pa0 0523
Tast for overall effect=-4. 14 p=0.0000
1 2 1 5 10
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Review: Vaocines for preventing typhoid Yever

Comparison: 02 Ty21a vaccine vs. contol: efficacy
Outcome: 02 Three doses, Yeur'2
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Study Treatrert Corarol Peto Odds Ratio Weight  Peto Odds Ratio
N N 54 i %) L3 )
01 Enteric capsules
Lavine 1987 B s 20 221006 s 111 0.42 {0.20, 0.88]
Shrarjuntak 1991 B 25 15209 101710208 —~ 44 054 P37, 0.78]
Subtotal 9% CH /A 12143174 - 556 051 0.37,0.71]
Test for hateroganelty chi-square=(.34 df=1 p=D 5608
Test for ovarsll effect=.3 08 pel 0001
03 Liguid formuslation
Simarjuntak 1001 A 17 15066 101710268 . 42 0.43 .29, 0.63)
Wahdan 1082 0716488 CRA T iy JE S — 32 0.13 .03, 0.52}
Sutgotal 96% CO) 17721662 100728170 ot 444 0.3 P27, 057
Tast for hterogenelty chi-square=2.62 df=1 ps0, 1054
Test for overall atfect=-4.03 p<0.00001
Total (95% C) 50748031 230766344 - 100.0 045 .36, 0.68
Test for 1468 p=0) 20 » %
Test for overall effect=6.25 p<Q.00001
1 5 10
Review: Vaucines for preventing typhoid fever
Comparison: 02 Tyl vaccine vs. sontiol: effivacy
Outcome: (3 Three doses, Yeard
Study Treatmant Cortrol Peto Odds Ratio Weight  Pato Odds Ratic
am Y 05% ¢ ) 95% Ci
01 Ectwric capsules
Levine 1987 B g 24721906 B 340 038 P.18, 073}
Sienarjurtaic 1991 B 8$75209 24110268 e & 284 D54 .28, 1.16]
Subtotal 5% CO 14721379 €134 ottt 624 0.44 P26, 0.79]
Test for bterogeneity chi-square=0.58 df=1 paD 4453
Test for overall effect=.3.18 p=0.001
03 Liguid formutation
Simarduntak 1091 A 115060 24110288 i ot 21 082 0.29, 1.3
Wabdan 1082 1718488 TIIE002 il 88 0.22 P05, 0.80)
Subtotal (95% Ch 8721552 81728170 ol 378 D40 {025, 0.45)
Tast for heterogenelty chi-square=1.75 df=1 p=0.186
Test for overall effect=.2.12 p=0 03
Total 95 % C1) 22 148931 70158344 il 1000 £.40 .30, 0.08]
Test for heteragenaity ohi-square=2.41 43 p=D 4024
Test for overall €ffact=3.82 pe0. 0001
1 § 1
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Review: Vactines for preventing typhoid fever
Comparisor: 02 Ty21¥ vaceine vs, contiol: efficacy
Outcome: D4 Three doses, Yeard

http://212.49.218.200/newgenMB/ASP/printDocument.as

Study Treatmert Corttrol Peto Odds Ratio Weight Pato Odds Ratio
N N .2 A [x 3] 9% Cl

01 Erdaric capsules

Leviow 1987 B 42170 18721806 + 1000 0.8 P.12,0.04
Subtotal 95% CY) 4122170 1821006 st 1000 0.28 .12, 0.84)
Tast for haterogeneity chi-square=0 00 41=0
Tast for overall effect=<3 01 p=0.003
Yoral (85% C1) 4422170 18121008 ol 1000 0.28 10.12,0.04)
Tast for haterogenelty chi-squune~0.00 df+0
Tast for overall affect=.3.01 p=0.003

2 1 § 10
Review: Viocines for praventing typhoid fever
Comparison: 02 Ty21a vaccine vs, control: efficacy
Outcome: 08 Three doses, Yeard
Study Treatrment Control Peto Odds Ratio Weight flato Odds Ratio
N N 854 i %) 96% Ci

04 Erteric capsules

Levine 1987 B 8122170 15721000 . 1000 0.54124,122)
Suttotal 5% Cn 8122170 18121906 s 1000 D54 024, 1.2
Test for heterogensity chi-square=0.00 df=0)
Tast for overal effecte.1.40 p=0. 14
Total (96% C1) 8722170 15421008 RURPRET——.- 100.0 0:54 .24, 1.22)
Tast for heterogenelty chi-squam=0.00 df«g
Test for averall affect=.1.40 px0.14

2 1 5 10

v
[
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Review: Vaocings for preventing typhold fever

Comparigon: 02 Ty21a waccine vs, contiol: sfficacy
Outcome: U8 Two doses, Year §

http://212.49.218.200/newgenMB/ASP/printDocument.as

Study Tremtment Corrol Peto Odds Ratio Vidght  Peto Ddds Ratio
N N 054 ¢ %) 85% Ci

01 Entaric capsules

Black 1000 A 30727820 62737308 -.— 1000 040 P.33,0.74)
Subtotal (96% C 30727620 82227506 i 1000 D490 0.23,0.74)
Test for heterogensity chi-squares( 00 df+0
Tast for owersd effect=.3.30 p=0.0007
Total (85% C1) 30 127620 62727308 o 100.0 0,40 10.33,0.74)
Tast for heteroganaity chi-square»0.00 df=0
Tast for overall effect=-3.30 p=0.0007

2 1 5 10
Review:  Viocines for praverting tyghold fever
Comparison: 02 Ty21a vacdine vs. control: efficacy
Outcome: 07 Two doses, Year 2
Study Treatment Control Peto Odds Ratio Weght  Peto Odds Ratio
N N 854 ¢ %) %t

01 Enteric capsules

Blaok 1690 A 1727620 38727306 + 1000 D.33 [0.19, 0.57)
Sutaotal Q8% CO 11427620 36127305 B 1000 0.33 P.19, 057
Test Yor hatarogeneity chi<squares0 0 df0
Test for overall effect=-3.80 p=0.0001
Total (96% C1) 11 427820 38777305 BT 100.0 833 0.10,0
Tast for hetarogeneity chi-squares.00 di=0 o
Test for overall affect=3.90 pe0.0001

2 1 5 10
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Revigw: Vacoings for preverting typhold fever

Gumon 02 Tyd1a vaccine vs. contml: -efficacy
Outcome: 08 Twn doses, Yaard
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Study Treztmes Corgrol Peto Odds Ratio Weight  Peto Ddds Ratio
N N o84% €I %) 9% Ci

01 Ertaric capsules

Black 1900 A 15720520 19727305 1000 0.72 P 4D, 1.53]
Suteetal 6% CO 15727620 19727305 1000 078 P4, 159
Test for hat v chi-square=0.00 df<0
Test for overall effect=0.72 p=1.§
Total (86% C1) 15727020 19421305 ot 100.0 0.78 P A0, 1,59
Test for haterogenaity chi-square=0 80 df~0
Tast for oversll effect=0.72 p=0.5

T2 1 5§ 10
Review: Viocines 1or praventing typhold fever
Comparison: 02 Ty21a vaccine vs. contrsl: efficacy
Outoome: 00 Two doses, Yeard
Study Treatmas Control Pato Gdds Ratio Weight.  Peto Ddds Ratio
N niN 54 1 %) 5% Ct

01 Erderic capsules

Slack 1990 A, 2020 28127308 1000 0.8 P47, 141
Subrotad U5% CO 23121620 2121305 1600 081 P47, 1.41]
Test for heteroganeity ehi«wm-ﬂ 00 df=0
Test for overall effect=0.14 peft 3
Total (85% C1) 23727020 28727305 QP - 1000 081 PAT, 1.41]
Teast for haterogenelty chi-square=0.00 410
Test for ovarall effect=0 74 p=0.5

' 1 5 10

v
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Revisw: Vacoinas for preventing typhoid fever
Compatison: 02 Tylla vaccine vs. contol: effioacy
Outoome: 10 Twio doses, Yaars

Study Treamers Cortrol Peto Odds Ratio Wight Pato Ddds Ratio
oK N 954 Ci 43 5% .1
M Enteric capsulas .

Black 1000 A 18727620 171273056 1000 D93 [p.47, 1.84)
Subroral (5% CI) 18127020 17120306 1000 093 .42, 1.84]
Test for hterogenaity chi-square=0.00 df-0
Tast for overall effect=0.21 p=0.8
Toral (95% C) 16 /27620 12721305 L 1000 093 paAr, 1.
Test for hterogeneity chi-square=0.00 df+0 v *
Tast for overall effect=0.21 p=0.8

T2 1 5 10

Review: Viaccines for preventing typhoid fever
Compatison: 02 Ty21a vaocine vs, control: efficavy
Outcome: 11 Ona dose, Year 1

Study Treatment Corrol Peto Gdds Ratio Weght  Peto Ddds Ratio
N N 95% CI % e%cCl

01 Erderic capsules

Blask 1990 § 47127818 62727305 ~' 1000 D76 .52, 1.00)
Subtotal 98% CI 47 127818 82121305 it 1000 0.76 .52, 1.00}
Test for haterogenelty chi-square=0.00 460
Test for owaral effects.1.50 pa0.13
Total (95% C1) 47721818 62747905 puant 1000 075 P82, 1
Test for huterogeiey ohi-square=0.00 =0 b2 109
Test for overall effect=.1 50 p=0.13
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Review: Vactines for preventing typhoid fever
Compatison: 02 Tylls vaccne vs. cortol: afficacy
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Outcome: 12 0nm dose, Yeur 2
Study Treatment Cargtrol Peto Odds Ratio Weght  Peto Odds Rato
wN 0] 954 Ci %) 95% C1

01 Erteric capsules

Blaok 1990 8 BB 38727905 ~i 1000 0.65 P40, 1.07)
Subroeal 8% CY) B i21018 38227305 et 100.0 0.05 .40, 1.07]
Test for igerogensity chisquares«d 00 410
Test for overafl effect=.1.68 p=0.0¢
Total (95% C1) 25727618 38171305 i) 100.0 0.85 1040, 1
Test for ohi-square=0 U0 df=0 e m
Test for overall effect=-1.68 p=0.00

1 5§ 10
Review: Viccines for praventing typhoid fever
Comparison: 02 Ty21a vaccine vs. controd: efficacy
Outcome: 13 One dose, Year 3
Study Trestment Cortrol Peto Qdds Ratio Weight feato Odds Ratio
N R 85% Ci %) 5% Ct

01 Erderic capsules

Black 1990 8 19721018 19727305 1000 D99 P52, 187
Subtotal 08% C» 19121618 19427508 1000 099 .52, 1.8
Test for heterogansity ohi-squares0 00 dfD
Test for overall effect=0.04 pet 0
Total (95%.C) 19./27818 19027305 R — 1000 099 52,1
Test for huterogenelty. chi<squams=0.00 dfs0 i
Test for overall effect=0 D4 p=1.0

1 5 10
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Review: Vacoines for praventing typhoid fever
Compatigor: 02 Ty21a vaccine vs, contiol; afficacy
Gutosme: 14 O doge, Year 4
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Study Tremmen Cortrol Peto Odds Ratio Weight  Pato Ddds Ratio
N N 05% C1 ) 95% C

01 Erturic capsules

Black 1930 B 30121018 28727308 1000 1.06 P83, 1.7
Subtoral (95% CO) 30 121618 _rar0s 1000 1.06 [0.63, 1.77]
Tast for hterogenelty chi<square=0.00 df+0
Test for overal effect=0.22 pr0 8
Total (95% C) 30727618 28727305 - 160.0 106 063, 1.
Test for heterogenaity chi-squarexD 00 df=0 v 1l
Test for overall effect=0.22 p=0.8

1 5 1
Review: Vicoines for praventing typhoid fever
Comparison: 02 Ty21a vacocine vs. contmol: efficacy
Outcome: 15 One dose, Year s
Study Treatoners Control Peto Odds Ratio Weight  Peto Ddds Ratio
N N 8% 1 %) 5% Ct

01 Enteric capsules

Black 19908 19121618 17127308 1000 1.10§0.67, 212
Suttotal (956% CO) 10127618 17 127306 1000 . 110 P57, 212
Test for heterogansity chi-square=0 00 df=
Test for averall effect=1.30 p+0.8
Total (95% C1) 10427618 17427305 - 1000 1.10 P87, 24
Tast for heterogenelty chi-squam=0 00 dis0 P q
Test for overall effect=0 30 p=0.8

1 5 10
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Review: Vaccings for preventing typhoid fever
Comparison: 02 Ty21s vaccine vs. control: sfficacy

http://212.49.218.200/newgenMB/ASP/printDocument.as

Outcome: 18 Cumulative to 2.5-3 yrs, 3 doses
Study Tremmens Control Pato Qdds Ratio Weight Pato Odds Ratio
1w N 5% Tt % 9% ¢l
01 Erdwric capsties
Lavine 1987 A 34121508 08721006 e 101 D82 035, 0.77)
{evine 1987 B 23122170 88721008 e and 8.0 0.37 .24, 0.55]
Lavine 1990 B 83 /34606 28716302 el 6.3 084 0.30, 1.04]
Sananjucdak 1001 B 8175209 W08 710208 ~- 234 081 047, 0.78)
Subeotal (95% CO 18183873 312784082 <> 468 .54 0,45, 0.04)
Tast for hiterogenelty chi-square=4.08 313 pe. 1904
Test tor overall effect=8.85 p<B.000D1
02 Liquid formulation ,
Lavine 1990 A 237136623 28710302  Guedimssssss 35 D.15 |p.08, 0.28)
Simanjuntak 1991 A 48 /5066 208 7 10208 - 20 .52 P40, 0.57)
Wabdan 1992 1716486 22716002 Gt 23 0.16 0.07, 0.38)
Subtotal 86% CO 72458175 288730472 -l 278 0.40 .32, 0.51)
Test for haterogenelty chi-squares 12.70 di2 p=0.0001
Test for oversll etfect=-7 85 p<).00001
03 Galatin capsules
Leving 1987 C 46 1215414 68721006 . 112 bS89 .48, 1.00]
Lavine 19687 O 88722319 88 721908 R 122 081 .57, 1.15]
Subtotal (B8% C1) 102743020 138743812 g 235 0.75 10.58, 0.07]
Test for chi-squares 38 dfst p=D 5510
Test for overall effect=2.23 pe(1.03
Total (95% C1) 3567105768 7607144666 &» 100.0 054047, 0.81)
Tast for heterogeneity chi-square=35 .34 df=8 p<0.00001
Tast for overall ¢ffect=9.90 p<0.00001

r
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Review: Vacoines for preventing typhoid fever
Comparison: 03 Whole oefl vaccines vs. control: efficacy

http://212.49.218.200/newgenMB/ASP/printDocument.as

Outcome: 01 Two doses, Year§
Study Treatrriert Control Peto Odds Ratio Waght  Peto Ddds Ratio
wH N 854 CI % 9% Ct
01 Acstone inactivated
Ashoroft §1067 2724048 ko F 5 7 T W — 68 0.47 P08, (.32
Polish. Ty Com 1068 A 2181534 b B E T S S— 38 £.20 .09, 0.48]
Polish Ty Com 1966 § 0787521 2491862 G- 03 014 P01, 227
Tapa 1975 8711128 18711120 FOR——— 45 0.45 [0.21, 1.00)
Subtotal (W6% C 127204220 767210060 <l 154 0.24 .18, 0.30)
Tast for hterogenaity ohi-square=4.32 413 p=0.2269
Test for overst affect=8 77 p<0.00001
02 Heat inactivated
Ashoroft A 1967 $12343 EC F 3 7 TR R— 72 0.23 .12, 0.42)
Hejfec USSR 4 1968 A 13 145187 88746772 [ — 142 0.26 P.17, 0.40]
Hejfec USSR § 1066 A 4745213 T T [ S — 64 0.21 .11, 0.39)
Hejfec USSR 5 1968 B 8738112 R A —— 6.3 0.27 [0.14, 0.52)
Yug Ty Comen 1062 A 7411503 23411088  — $2 0.36 .17, 0.73)
W ®©5% CY 1 “aw;:;s 190 1163876 - 303 026920, 033
et Wy dﬁm 8383
Test for overall effect=.10.20 p<0.00001
03 Formol inactivited
Polish Ty Com 1966 C 37172038 22/ 176598 mmsstpmmsssn 4.4 .22 .10, 0.49]
Subtotal (35% C1) 32172638 227176600 e 4.4 0.22 .10, 0.
Test for heterogensity chi-squan=D.00 df=0 . e *
Test for overall effect=3.78 p=0.0002
04 Alcohol insdtivated
Hejfec USSR 3 1005 Mr2200 38722304 B———— 102 D64 .99, 1.08)
Hejteo USSR 41988 B 23 145804 88745772 P — 159 D37 .25, 0.58)
Hejteo USSR § 1966 C 8145298 33194378 — 12 0.20 10.16,0.54)
Yug Ty Comm 1962 8 17412017 23111988 s 70 0.74 1040, 1.37)
Subtotal 5% C1) 72128178 162/ 124042 - 409 £1.46 10.38, 0.60)
Test for haterogenaity chi-squane=8 98 dt«<d pa0 0725 :
Test for overall effect=.45.80 p 0 .00001
Total (95% Ci) 1227663401 4507675380 - 1000 D32 P27, 0.38)
Tast for hat y chi-square=28.31 df=13 p=0.0158
Test for oversl atfect=-13.80 p<0.00001
T 2 1 5 10
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Raview: Vaccines for praventing typhold fever

Compatison: 03 Whole cell vaccines vs. control: efficacy

Outcome: (2 Ywo doses, Yearl

http://212.49.21 8.206/newgenMB/ASP/printDocument.as

Study Treatment Corrol Peto Qdds Ratio Wght Peto Odds Ratio
R N 95% Ci %) 5% C1
01 Acetorw inadtivated
#sheroft B 1067 3724048 N a4 & 14 B.18 .10, 01.34)
Polish Ty Com 1066 A 2481534 11183738 dfrmmecetliememesmesain 89 0.20 P08, 0.78}
Polish Ty Com 1908 B 4787521 91862 - 15 0.0110.19, 1.08]
Tapa 1975 anas /11129 - 8.2 051 .14, 1.90]
Subtetal 95% CH 124204220 8172100066 «a il 500 0.27 .17, 0.
Tust for hterogenelty chi-square=4.22 4+ p=0.2301 P 4
Test for oversllt sfete8 67 1< 00001
02 Heat insctivated
Ashoroft A1067 12423431 Jrnaa B 335 D37 .21, 0.08)
% Yug Ty Corm 1062 A 012008 072988 0.0 Nt estimable
Subtotal (B5% CD 12 126330 v el 8BS 0.37 P.21, 0.68)
Test for heterogeneity chi-square=0.00 df=0
Tast for overall affect=-3.45 p=0 0008
03 Formol inactivated
Polish Ty Com 1966 C 87172038 18 1176606 s 164 ‘ 037 .12, 0.83)
Subtotal (95% CO 87172638 187175880 it 164 0.37 .17, 0.83)
Test for huterogenalty chi-square»(1.0D di=0
Test for overall effect=-2.41 p=0.02
04 Hoohol insctivated
x Yug Ty Cornm 1962 B 043104 012088 0.0 Hot estimable
Subtotal (95% CO 073104 072086 08 HNot estimable
Tust for haterogeneity chi-square=0 0 df=0
Test for overall stfest=0.0 p=1 0
Total 95% C1) 301406310 1167418775 - 100.0 031 0.23, 0.44)
Test for heterogeneity chi-squaresd 27 465 p=0 3834
Test for averall effect=8 .98 p<0 00001
2 s 10
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Review: Vaooines for preventing typhoid fever
Comparison: 03 Whole cell vaccines vs. control: efficasy
Outoome: 03 Two doses, Year3

http://212.49.218.200/newgenMB/ASP/printDocument.as

Study Treatmant Control Peto Odds Rutio Weight  Pato Ddds Ratio
N N 95% ¢l 3] 5% Ci
01 Rcdtorw irautivaded h
Ashoroft B 1967 0724048 LIS F L2 Y — ns 0.14 10,05, 0.35)
Folish Ty Com 1088 A 2181534 8183134 4 - 127 0.31 P09, 1.07]
Polish Ty Com 19986 § 2487521 41918632 - 76 084P.11,287
Tapa 1076 2211128 2711120 8. 1.00 .14, 7.0}
Subtotal 5% C1) S/204220 317210866 mnlifipesc 468 D28 0.14,0
Tust for hiterogenelty chi-square=4.48 3G p= 2184 P )
Test for overall atfect=-4.05 p=0 0001
02 Heat inactivated
Ashoroft A1067 3123431 L& 1> TR— — 253 0.26 P11, 081
Yug Ty Comn 1062 A $.12008 312088 4a 38 D.14 01, 1.34]
Sultotal (95% C1) 3726339 WIZI2TT 20.1 0.24 0.1, 0.53)
Test for y ohbsquare=0,24 df¥! p=0 6238
Tast for overall effect=-3.47 p=0. 0005
03 Formol inactivated
Polish Ty Com 1066 ¢ 42172638 1216508 e e 203 0.37 .14, 1.00)
Subtotal 95% C1) 47172030 127175500 eI 03 0.37 P14, 1.00]
Tast for haterogenaity chi-squard 0D dfs0
Test for oversll effects-1.97 ps0.05
04 flochol insctivated
Yug Ty Comm 1962 B 043104 372086 ¢+ 38 0.13 0.01, 1.28)
Subtotal (5% CI) 843104 372080 I ——r 38 0.13 .01, 1.25)
Test for chi-square=D .00 410
Test for oversll etteste1.77 p=D 08
Total 95% C1) 137406310 867416775 il wos  par 017,041
Test for hateroganeity chi-squares5 63 dfs7 paD 5835
Test for overad affect=5.67 p<0.00001
12 1 5§ 10
Review: Vaooines for preventing typhold fever
Comparison: 03 Whole cel vaccines vs. control: efficany
Outcome: 4 Tao doses, Year4
Study Tretment Cortrol Peto Odds Ratio Weght  Pato Ddds Ratio
N N 9% ¢l &3] $5% C1
01 Sorbore inactivated
Achoroft B 1967 1724048 19724241 Y e 0.17 D07, 0.40)
Tapa 1075 2411128 8211120 ¢ - 148 BA7 POY, 147
Subtotal 5% CO) 31351714 25136310 ot §1% 0.21 .10, 0.44]
Test for hetarogenaity chi-squares( 90 df=1 paD 3437
Test for oversd eifect=4, 14 p=0 0000
02 Hest inactivated
Fahoroft A1087 120401 19724241 e 443 037 P2, 0.80]
Yug Ty Comm 1962 A 172008 072086 g 19 7.50 .18, 38267}
Subtotal 95% C1) 7726330 st s 48,1 041 0.19, 0.89]
VTR Ty N n s mtid M Bt Bt s Y

39 of 50

411772003 1:06 PM




Vaccines for preventing typhoid fever

http://212.49.218.200/newgenMB/ASP/printDocument.as

v R RV S UGRICH Y GG EE T R PO
Test for overall affect=2.27 p=8 02
03 Formol inactivited
Subtotal 5% CD 840 00 ] Not estimable
Test for heterogeneity chi-square= (1 dfsh
Test for overall effect=0.0 px1.0
04 Alnohol inactivated
% Yug Ty Comm 1082 8 073104 012988 0o Not astimabie
Subtotal 95% L) 073104 072086 0.0 Nt estimable
Tast for heterspenelty ohi-square=0.0 df=D ..
Test for oxarall effect=010 pel1 0
Total (85% Ci) 10 /84817 44785583 - 100.0 0.20 .17, 0.46)
Test for huterogeneity chi-squares4.88 df«G pep. 1904
Test for overall effect=-4.58 p=0.0000
1 2 1 § 10
Review:  Viocines for preventing typhoid fever
Compardson: 03 Whole cell vacsines vs. comtrol: effioncy
Dutcorne: 05 Two doses, Year s
Study Treatrrvent Control Pato Odds Ratio Waght - Peto Odds Ratio
niN niN 5% Ci % % Cl
01 foetone inactivated “
Aehoroft 1967 § 124046 24124241 il 341 0.27 .13, 048]
Tapa 1675 5711128 147111290 L Se— 24 0.39 .18, 0.95)
Subtotal (95% C1) 10 /35114 38138310 - $6.6 031 P18, o
Test for heterogeneity chi-squarexD 36 dfs| p=0 5477 v *l
Test for oversll effect=-4.03 ps0.0001
02 Hest inactivated s
Aahoroft A 1967 10723431 24124281 e g Q00 0.45 10.23, 0.89)
Yug Ty Comm 1962 A 072008 172088 44 12 . BI49D00, 7.00)
Sutronal (96% CH 10 /26239 i T rrvid e 412 044 0.23,0
Tast for heterogeneity ohi-squares.34 df=1 p=0 5508 P ]
Test for overall affect=-2 44 p=0.01
03 Formol inactivied
Subtotal 95% CD B0 016 oo HNot estimabile
Test for £ df=
Test for overal affect=0.0 p=1.0
04 ploohol inactivated
Yug Ty Comm 1982 B 143104 172086 4 P i4 000 .06, 15.90)
Subtotal (95% CD) 113104 ERF I T T — 24 0.90 D.06, 15.39]
Test for df=0
Test for overall effect=0.03 pe1.0
Total (96% 1) 21784017 64/05563 - 1000 | 037 P40
Test for heterogenety chi-square=1.75 disd pe0 7816 k v %
Test for overall effect=4.50 p <0 00001
2 1 § 10
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T v
Review: Vacsines for preventing typhold faver
cmm:wmm?mw s, sondrol: effioacy
Outoorme: 06 One dose, Year 1
Study Treatrent Controt Peto Odds Ratic Waeight  Peto Odds Ratio
i oiN 95% Ci (%) 5% Ci
¥ Avetor inactivated

Aehorott 11 1067 073319 TI3618 Gt 43 0.14 003, 0.63]

Hajfec 1000 B 1584 24752816 s He 0.48 0.25, 0.97)

Polish Ty Com 1904 A 0138 2710087 e 12 0.5 P01, 2.58)

Polish Ty Com 1058.8 0120337 1221111 4o 06 042900, 0.30)

Tapa 1075 9411301 18711129 S 4 8.2 0.50 .24, 1.01]
Subtotal 6% C1) 07108530 627104838 i 444 D.41 .20, 0.65)
Tast for haterogensity M«;gamns.so disd p=0.5081
Tast for overall effect=3.78 p=0 0002
02 Hewt insctivated

Ashoroft A 1967 2133 713516 4 - 58 0.34 J0.00, 1.27]

Hejfeo 1968 A 1420832 13210210 Qi 88 D17 P18, 0.47)

Hejfec 1968 B 9788214 23161401 s 98 041 P.21,082

Hejteo 1080 A 7182008 24752810 e 19.1 033 .17, 0.09)
Subtotal (5% CI) 191145118 87 7142051 ot 531 0.32 .21, 0.40)
Tast: for heterogensity chi-s 05 413 pe0 5623
Test tor oversll atfactes 24 p<3.00001
03 Formol irnctivated ‘

Polish Ty Com 1906 C 1740138 3137118 ¢ - 25 D.34 P08, 242]
Subtersl (95% CO) 1440136 313178 e —— 25 . 034008, 243
Test for heterogenslty oixi«z(rum&o.ﬂﬁ af=
Test for overall affact=-1.08 p=0.3
04 Alechal inactivated
Sultoral 5% CI) 040 B4 00 Not astimable
Test for heterogenaity 0 df=0
Test for overs affant=0.0 p=1.0
Total 95% CI) 40 /200760 1221204787 i 1000 096 P26, 0.40)
Test for hetarogeneity otﬁ-ﬁr.m,ﬂﬁ dfQ p=0.7472 :

Test for overall effect=$ Aﬁi p<0.00001
KR 1 )
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Revisw: Vaccines for preverting typhoid fever
Comparigon: 03 Whole oell vaccines vs. cortrol: efficacy
Outoome: 07 Ona dose, Year 2

http://212.49.218.200/newgenMB/ASP/printDocument.as

Study Treatmment Cortrol Pato Odds Ratio Waght  Pete Ddds Ratio
N N 954 ¢ ) 95% Ci
01 Acetone inactivited :
Ashorofi 51067 023319 RT3 T R T S———— - 632 0.14 .01, 1.38)
Hajteo 1060 § 317002 S1180% - 187 D41 P15, 244
Polish Ty Com 1985 A 070136 1110087 Ge 2.1 0.15 .06, 7.62)
Polish Ty Com 1966 B 0720337 L Rz R e — 83 5.12.0.02, 0.99}
Tapa 1078 8411291 8211120 » %0 D48 .31, 303
Subtotal (95% C1) 4111088 19169561 i $83 048 23,1
Test for hetaroganeity chi-square=4.89 dfad p=D 2091 P10
Tast for overall affect=-1.92 p=0.08
02 Heat irvactiveted
Ashoroft A 1967 113 313615 4 » 83 0.38 0.0, 2.72)
Hejtec 1660 A 718101 §718039 08 1.00 0.20, 3.44)
Subtotal 95% C1) 6/21472 8121654 202 0.76 .27, 2.18]
Test for heterogenelty chi-squans0.05 dfl pep 4195 P, 2.16)
Test for overall atfecte 52 p=0 6
03 Formol insctivated
Polish Ty Com 1666 C 1240135 §31178 ¢ » 125 . 024908, 121
Subtotal (5% CO) 12401358 E TR I T — 128 D.24 P05, 1.21)
Test for hmerogeneity chi-square=0.00 df0
Test for overall wifest=-1.73 p=0 08
04 flcohol inadivated
Subtotal 5% CO o0 040 00 Not astimable
Tast for heterogeneity chi-square=0 0 df=0
Test for sverasll sffect=0.0 p=1 D
Total 85% £ 167132692 327128503 i 1000 0.51 P29, 0
Test for haterogeney chi-squarest 42 df*7 pe0 4387 9
Test for overall effect=.2.35 pr0 02

(X3
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Review: Vaooines for preverting typhoid Yever
Comparison: 03 Whole cell vaccines vs. cortrol: efficacy s
Outoomne: 08 One dose, Year 3

$Study Treatmant Control Peto Gdds Ratio Viaight ' Pato Ddds Ratio
wN N 5% i g %) 5% Ci
M Acetone inactivated
#shoroft B 1967 113318 673515 & - 189 D.26 Pos, 112)
Polish Ty Com 1900 A 170136 3410087 4 = 10.8 0.40 P8, 2.88]
Polish Ty Com 1985 B 0226332 =Ty e ) IR R——— 8.1 0.12 .01, 1.20)
Tapa 1975 8411301 2711128 » P 210 325 P84 1137
Subtoral (95% C1) 10763183 14751822 P 849 0.723 .33, 1.83)
Tast for hmterogenelty chi-square=10.21 dix3 p=0.0100 ‘
Test for overnil attect=0.78 p=D 4
02 Heat inactivated
Ashoroft A 1067 143373 613518 4 » 1839 D.25 P08, 110
Subtotal 6% CIy 1391 673515 wumm s 189 D.26 P08, 1.10]
Test for heterogeneity ohi-squares0.00 df<)
Test for overall effact=-1.84 p=0.07 41
03 Forrol insctivited
Polish Ty Com 1088 C 0440135 [ 22T br i ——— 182 012 P03, 0.062)
Subtotal (85% CD 0740136 S/3N178 A ——— 18.2 .12 P03, 0.62)
Test for heterogenelty ohi-square=0.00 df=0
Tast for overall effect=.2.48 p=0 01

04 Mcohol insctivated

Subtotal (85% CI) 0 o 00 Not astimable
Test-for heterogenelty ohi-square=0.0 dfsf 3
Test for overal effectsD .0 pet g
Total (96% C1) 11 /96880 26102515 T — 1000 045923, 085
Test for heterogenulty chi-square»14.64 die§ p=0.012 ° y
Tast for overall effect=-2 48 p=0.01

12 1 5 ®

Al

43 of 50 *6/17/2003 1:07 PM




Vaccines for preventing typhoid fever http://212.49.218.200/newgenMB/ASP/printDocument.as

oo v

Review: Vaccines for praventing typhold fevaer

44 of 50

Comparison: 02 Whole cefl vaccines vs. control: efficaoy

Outcome: 00 One dose, Yaar 4

Study Traatment Cortrol Peto Odds Ratio Weight  Peto Ddds Ratio
wN N 9% Tl %), e%Cl

04 Acetone inactivated
% Ashoroft 81067 073319 073515 00 Hot astimable

Tapa 1975 4111201 8711120 . 1000 085 P.19, 220]
Subtotal 86% CD 4114110 8714644 I s 1000 0.85 0.19, 2.28]
Test for hateroganeity ohi-square=0.00 df<
Test for averall affect=0.67 ps0 5
02 Heat imactivated \
x Ashoroft A 1007 873371 073618 00 Not estimable
Subtotal (954 C1) 03374 013818 00 Not estimable
Test for hetwrogunalty ohi-squane0.0 df=d
Tust for overal effect=0.0 p=1.0
03 Formol inasdivated
Subtotal (95% C1) 0/ 040 0.0 Not estimable
Test for huterogenalty chi-squars*0 .0 df=0
Tast for overall effect=0.0 p=1.0 i
04 Mloohol inactiveted .
Subtoral 5% C) 0/ 60 00 Hor estimable
Test for hetaroganeity. chi-square=0.0 df=d
Test for overall effect=i 0 p=1.0
Total ¥5% CI) 4718081 6718159 R o et 1000 0.85 .19, 2.20)
Tust for haterogenelty chi-squureD 00 dis)
Test for overall atfect=0 87 p=d 5

1

N

6/17/2003 1:07 PM




Vaccines for preventing typhoid fever http://212.49.218.200/newgenMB/ASP/printDocument.as

y oty

Review: Vasoines: for preventing typhold fever *
Comparisor: (3 Whole oell vaocines vs. cortrol: efficavy .
Outcome: 10 One dose, Year§

Study Trestmars Control Peto Odds Ratio Weght  Pato Ddds Rario
N o 95% C % 95% CI

01 foetone inactivated

Ashorott B 1067 073319 FE7 3T W ——— 178 0.14 .02, 0.83)

Tapa 1075 4111301 1411120 e 843 032 9.13,081)
Subtotal 95% C1) YT 10114044 et 821 027 P.12,001]
Test for heteroganeity ohi-square=0.84 df=1 paD 4234 ‘
Test for overall effect=.3, (4 pe 002
02 Heat imactivited

Ashorott A 1967 o1 LTk RS S —— 178 0.14 P.02, 0.81}
Subtotal 95% CI) 045371 S73616 I —— 179 0.14 .02, 0.81)
Test for heterogeneity ohi-square=D.00 dt»0
Tast for overall effects.2.10 p=0 03
03 Formol inactivated
Sultotal B5% C1) 0 040 00 * Not estimable
Test for heterogenuity chisquare=D .0 dfed
Test for overall effect=0.0 p=1.0
04 floohol insctiveted
Subtotal ¥5% CI) o 040 0.0 Not estinable
Test for heterogenelty chi-squane=0.0 df=0
Trst for overall effect=Dl.0 p=1.0
Total P6% C1) 118081 24718150 gl 1000 024011, 0
Test for hateroganelty chi-square=1.07 dm p=0 5840 ' p-11.050]
Test for sversl atiect=3.77 p=D 0002

1 2 1 5 1
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Review: Vasvines for pravanting typhoid fever

Comparison: 03 Whole cefl vaccines vs. cortrol: efficacy
Outcome: 11 Cumulative to 253 yews, 2 doses

Study Treatment Control Peto Odds Ratio Weight'  Peto Odds Ratio
N N 9% Ci % 8%C

01 Acwtone inactivated
Ashoroft B 1067 5124048 90724241 i 82 047 p.11.025)
fiolish Ty Com 1968 A 8/81534  J0/8374 et 38 024P.43,047
Polish Ty Com 1986 B o/8T521 13701862 S — 16 050 P29, 1.23)
Tapa 1975 18211128 28711128 S 34 051 927,090
Yug Ty Comm 1084 A 16 16028 7515039 S 78 D27 P18, 0.41)

Subtotal 96% C1) 4671200267 2437216005 . 248 ° 026 P20, 037

Test tor htarogenelty chi-squares11.22 dfed p=0 0242
Test for overall affects. 11,52 p<0.00001

02 Heat inactivated

Ashoroft A 1067 20722431 90 124241 —— 94 020 P20, DAY
Hejtes USSR 4.1066 A 16 745187 88 148772 I 80 025 917,037
Hejfes USSR S 1908 A 10446213 L RE 0 T —— 6.8 0.22 .14, 0.38]
Hajtec USSR § 1968 § 0136112 60736000 el 69 0.38 [0.24, 0.58)
Yug Ty Comm 1962 A 10711503 38711088 [ —— 41 032P.18,057]
Yug Ty Cormn 1964 B 3775088 7516030 [ — 2.5 0.50 .34, 0.73)
Subtotal (95% CO) 1137100514 4207168014 -> &7 052P27.036)

Tast for heterogeneity chi-square=10.38 dfe5 px0 005
Test for overall effect= 1318 p<0.000D1

03 Formol inactivated
Polish Ty Com 1986 C 190172838 527176506 QE—— 58 0.31 .18, 0.50)
Sutnotal (@4% CO) 134172638 8271755068 vE— 58 .31 .19, 0.50]
Test for heteroganaity chi<squares0 00 40 B
Tast for overall effect=-4.77 p<0.00001
04 Moohal inactivated
Hejfac USSR 4 1966 B 4D 145504 88146772 S—— 1 DT P33, 080
Hajfeo USSR 6 1066 C 10 745298 69 /44876 P — 7.8 0.32 10.21,0.48)
Yug: Ty Comm 1962 B 40017 38711088 —— 53 £.63 .30, 1.04]
Subtotal 956% CO) 837102000 1957102036 P 239 . DAS P35, 056]
Tast for hterogeneity chi-square=4.57 42 p=0. 102
Tast for oversl effect=-6.74 p<0.00001
Total U5% CI) 255651318 JID 1063182 * 1000 0.33 P29, 037
Test for heterogenaity chi-squarex37.00 dfs14 paf 007

Test for overall effect=19.06 p<0 00001

46 of 50 6/17/2003 1:07 PM




Vaccines for preventing typhoid fever

.

Raview: Vaceines for preventing typhoid fever
Comparison: (04 vacoine vs. control: toxioity

http://212.49.218.200/newgenMB/ASP/printDocument.as

Outcome: D1 Favar
Study Treatowrd Cortrol Peto Odds Ratio Waight Pato Odds Ratio
N N 5% 1 %) 3 $ ¥
Kugrman 1990 11283 TR e Mm— 1000 020 Po2,251]
Total 85% C1) 17253 2420 I —— 1000 0.23 P02, 2.61)
Test for heterogeneaity chi-squane=0.00 df=0 E
Test for overall effect=-1.21 p=0.2
12 1 5 10
Favours Trestment  Favowrs Control
Review: Macoines for preventing typhoid fever
Comparison: 04 M vaccine vs. cortrol: tosioity
Outcorne: 02 Swelling
Study Tremment Control Peto Odds Ratio Weght  Peto Odds Ratio
niN niN % Ci 1¢3) U3 ]
Klugman 1064 117283 211120 4-—-——- 1000 02410, 0.48)
Total 85% C1) 117253 217128 cnenitliionir 100.0 0.21 P.10, D48
Test for heteroganeity ohi-square=0.00 df<0 . 1
Test for overall effect=.3.08 pe0 0001
T2 1 s 1
Favours Temtment  Favours Comtrol
Review:  ‘“aocines for praventing tyghold fever
Comparison: 06 Ty21a vaccine vs. contil: toxioity
Outcoma: D1 Fever
Study Treatrnert Control Fato Odds Ragio fato Odds Ratio
niN 8N 854 Cl %) % Cl
Simanjuntak 1001 A 167333 07285 — 526 137 P81, 307
Simanjurtak 1991 B 164311 51201 e free 41 263 [1.08, 6.40)
Wahdan 1962 1111459 111313 % + » 44 1.12 P07, 18:29)
Total (95% C) 3211803 1511860 - 1000 " 180 [1.00,3
Test for chi-square=1.24 df=2 p=) 537¢ : A
Tust for oversll effect=1 90 p=0.04
12 1 5 10
Favours Treatrment  Favours Control

\
1
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Revigu: Vaooines for preventing typhoid fever
Comparison: 08 Ty21a vaccine vs. cortrol: toxisky
Outcome: 02 Vomiting

http://212.49.218.200/newgenMB/ASP/printDocument.as

Study Treatmant Control Pato Odds Ratio Waght  Peto Odds Ratio
N N 954 CI %) 95% €1

Simanjuntak 1991 A 57333 24285 - 238 184 P41, 8.20]

Simanguetak 1001 B 34511 §12m - e 056 .14, 220

Wahdan 1082 1211158 241313 iy KGE 470 [1 BT, 1379)
Total Q4% Ci) 2021803 91858 b 1000 241 [1.01, 4.
Test tor hetarogenaity chi-square=s 81 df2 px0 0547 " “
Tast for overal etfect=2.00 p=0.05

12 1 '
Favours Trestment  Favours Cortrol
Review: Visocines for preventing typhoid tever
Compatison: 08 Ty213 vaccine vs. contiol: toxioky
Outcome: 03 Diarhea
Study Treatrnert Control Peto Odds Ratio Weight  Feto Ddds Rako
N N 854 I 85 8% Ct

Simanjurtalc 1991 A 134333 147265 2 850 0.70 .32, 1.62)

Simanjurtak 1901 B 127311 97201 B 444 1.25 P 53, 3.00)
Total 5% L) 26 1844 231648 - 1000 0.0 [0.51, 1.8
Test for haterogenelty ohi-square=D 98 df=! p=D 3233 P51, 1.62)
Test for overall ffect=0.34 peg.?

12 1 5 10
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Review: Viaooines for preventing typhoid fever
Comparison: 06 Whole oell vaccines vs. cortrol: toxiolty
Outcome: 01 Faver

| Study Treament Control Peto Odds Ratio Waght  Peto Odds Ratio
| /N N 05% CI (%)  96% CI
| Ashcroft A 1067 ) 8766 b 0.8 442 [2.04, 9.00]
Ashoroft B 1967 21780 6/88 b 08 408 [1.79, .20]
Hejfeo 1960 A W6/2157 31271034 - "2 0.20P87.008
Hejfeo 1969 B WI1200 31211034 - N2 085 P, 101
Hajfec USSR 4 1966 A W1/2021 31142028 - 98 250 [2.10, 2.68]
Hejfec USSR 4 1088 B 72312810 37172028 » 01 227 [1.99,2.60)
Hejfeo USSR & 1986 A 51311807 10871757 - 126 292 249, 3.44]
Hajfeo USSR § 1966 B 3071056 10841767 - 07 230 197,282
Hejfes USSR & 1088 C “ONTR 19871787 - "e 258 [2.18,304
Tapa 1976 144189 57168 . D4 268[1.00,078)
Yug Ty Comyn 1062 A 177214 12/224 B S 08 182PI2.3.23
Yug Ty Comem 1062 B 157202 124224 —_— 08 142 085.3.00)
Yug Ty Comm 1064 A 70 /66 4s88 —y 05 B30 (288, 14.12)
Yug Ty Comm 1084 B 22481 4r58 ——tp DA 605286, 16.70]
Total (96% CI) 3568718511  2000/15289 ¢ 1000 1.0 [1.85,2.08]
Test for heterogeneity ohi-squanss272.01 df=13 p<0 00001
Test for overall effects22.65 p<0,00001

42 1 5 W
Favours Tramment  Favours Cortrol

Review: Viocies Tor praventing typhold fever
Comparison: 08 Whole cell vacoines vs. cortrol: toxicity
Outoome: 02 Swelling

Study Treatment Control Pato Qdds Ratio Weight  Peto Odds Ratio
N N 9% Ci %% o5% Ci

Pshorstt A 1967 47488 1780 —p 00 14,08 7.23, 27.28)
Ashoroft 81067 36750 1788 - 3] 1237 597, 26.80)
Hejtao 1966 A 26471087 211 11792 4o- 1.1 1.45 .95, 1.30]
Hejfes 1060 B 165 71800 2111702 - 0.4 0.86'9.70, 1.08)
Hejfec USSR 4 1086 A 408 72021 385712028 - 191 148 (128, 1.77)
Hejfes USSR 41968 B 47072610 357 12028 - 188 1.9 {1.20, 1.62)
Hejteo USSR § 1066 A 416 /1803 1571820 : 3 139 2.18 [1.84, 2.69]
Hejfec USSR S 1066 B 306 11850 nsre0 -~ 1.8 180 {1.40, 203
Hejteo USSR & 1588 ¢ 33471287 215621820 " 124 1.74 {145, 2.00]
Tapa 1075 401159 157166 ——— 12 203 [1.64,5.24)
Yug Ty Cofnm 1062 A 11214 81424 - — 04 001 P33, 2.48)
Yug Ty Comm 1087 B 87202 81024 SN S— 04 0.3 .20, 2401

Total §54% C1) W08 114075 1814715078 ¢ 1000 1.54 {1.45, 1.84]

Test for haterogenalty ohi-square=1401.30 df=11 p<0.00001 '

Test for overall affact=13.27 p0.00001

42 1 § 10

Favours Trestment  Favouwrs Control
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Review: Vicolnes for preventing typhoid fever
Comparison: 08 Whole cell vaccines vs. control: toxioity
Outoorne: 03 Mssed school or work

Study Treatment Control Peto 0dds Ratio Waight  Peto Odds Ratio
N N 5% CI %  %%C |

Ashoroft A1967 22186 386 —ed 4B 688 (252, 13.86]
Ashorott B 1067 12180 3786 ey Q4 400 (1.4, 11.00)
Tapa 1975 217159 107186 S—— 183 215 [1.02, 450]
Yug Ty Comm 1962 A 147214 144224 S — 180 105 P46, 2.28) |
Yug Ty Comm 1062 B 111202 147224 —e 162 D85 P30, 1.04)
Yug Ty Comm 1064 A 17 /66 4158 s 120 305 [1.43, 9.38]
Yug Ty Comm 1964 B 14751 4166 ey 104 421 [1.53, 11.66)

Total 95% C1fy 527888 . 1000 229 [1.86, 3.47)

Tust for heterogenelty ohi-square=1?, nmmm

Test for overall effeot=5.00 p<0.DO001
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