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A meeting on ¢linical trials of acellular pertussis vaccines was held in
Geneva on 28-29 September 1984. Ur F. Assaad, Director, Divisien of
Communicable Diseases of the World Health Organization, opened the meeting on
behalf of the Director—General. The purpose of the meeting was LO discuss
issues relevant to the design of clinical trials with acellulsr pertussis
vaccines and to propose guidelines for the ¢omduct of such trials . Before
discussing proposed guidelines, the group received reports on the WHO
Collaborative Laboratory Study on acellular pertussis vaccines (see
WHO/BVI/PERT.84.1) and on a proposed immunogenicity trial in Sweden.

WHO COLLABORATIVE STUDY ON ACELLULAR PERTUSHIS VACCIKES

Results of the first collaborative study of one batch of Japanese acellular
vatcine were presented (WHO/BVI/PERT.84.1). It was reperted that from the
results of the study, tests had been selected to estimate Lhe antigen content,
toxicity, purity and immupogenicity of acellular pertussis vaceines, as well
as crude extracts and non-toxoid purified products.

In a forthcoming second collaborative study the selected tests will be

used to examine a number of test samples in comparison with reference
preparations. The freeze dried reference preparatioms are; purified
pertussis vaccine, FHA antigen and purified PT antigen (LPF) produced by Dr Y.
Sato{Japan), and a preparation of agglutinogens 2 and 3 prepared by Dr A.
Robinson{United Kingdom). These reference preparations will be uses only for
the collaborative study and not for other investigatioms. Various test
samples for use in the study will be prepared by certain of the

participants. A draft protocol for this study is to be prepared by the
coordinator and sent to the participants (see annex) for comment before the
study starts. As soon as the results of the study are known, final decisions

will be made about the use of the reference preparations, as proposed by
lnternational Standards.

2. SAFETY AND IMMUNOGENICITY TRIAL OF ACELLULAR PERTUSSIS VACCINE

The Group felf that a number of Phase 2 immunogenicity trials could be
performed and that these could provide valuable information on dosage, route
of administration and scheduling, as well as information on adverse reactions
in vaccinees. 1Tt was thought desirable to compare an adsorbed acellular
vaccine wirh an adsorbed whole-cell vaccine since it is important to compare
reactions to vaceines, rather than teo adjuvants or preservatives. The Group
noted that the unadsorbed whole—cell vaceine has been reported to produce
substantially more reactions than the adsorbed wholercel ]l vaccine. 1n
addition, since different sites of injection may result in different rates of
adverse resctions, the role of iptramuscular (L.M.) vs. deep subcutanecus
($.C.) injection should be evalusted. The Group also discussed the
appropriate tests which should be carried out during immuncgenicity trials,
The guestion was raised as to whether agglutinin response should be measured,
since this would facilitate comparison with other trials. fotential
indicators of mucosal iwmunity might also be useful.

The Swedish investigators presented the design of the proposed
immunogenicity and safety trial,which is to Legin in Sweden the first week in
October 1984, This trial is designed to evaluate immunogenicity of an
azelinlar adsorbed vaccine, a product of Biken Laboratories in Japau, 1n
comparison with a whole-cell unadserbed vaccine. It will slso evaluate LtWo
ve, three doses of the acellular vaccine. A1l immunizations will be given in
children at least six months of apge. The Swedish group propuses to assay
serum antibodies against LPF and against FHA and plans to obtaln information
on adverse reactions in 2 standard fashion from all vaccinees.
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The Swedish iuvestigators indicated that they were particularly concerned
abeut the ratio of LPF to FHA in the vaccine and nad therefore selected a
specific vaccine product, which had approximately a 1:1 ratio. In explaining
their reasons for choosing a specific product, they emphasized the need tor
appropriate data on the stability of the vaceine, especially with regard to
the possibility of reversion of LPF toxicity,

The Group expressed appreciation to the Swedish investigators for theair
Promptness Ln initiating clinical trials with the acellular vaccine, and for
their willingness to present their protocol for discussion.

3. GUIDELINES FOR PLANNING A CLINICAL EFFICACY TRIAL FOR A NEW ACELLUTAR
FERTUSSIS VACGCINE

3.1 Objectives of Kfficacy Trials

3.1.1 To determine the percent reduction in disesse due to pertussis ameng
recipients of a new acellular pertussis vaccine compared to control children.

3.1.2 To determine which serclogical and/or other tests correlate{s) best
with elinical protectien.

3.1.3 To assess the incidence of adverse reactions with the new acellular
vaccine. :

3.2 Vaccine to be evaluated

3.2.1 The selection of a vaccine for inclusion in the trial should be made
after consideration of the characteristics of the several possible candidates
likely to become available,

Selection should be based on criteria agreed upon by a pansl of
international experts, The WHO collaborative study which has characterized
the Japanese acellular pertussis vaccine should provide data on vaccine
characteristics and standard techpiques for measuring them.

3.2.2. All the children in the vaceine group in the trial should receive
vaccine from a single lot.

3.2.3 Vaccine from the same lot should be stered for future reference.
3.2.4 If a sufficient sample size 1s available, more than one promising
candidate vaccine may be selected for inclusion in a single trial, as

simultaneous evaluation of different candidate vaccinmes would have advaptages.

3.3 Comparison Groups

Besides the acellular vaceine group ©r groups, one or more of the
“following control groups must be ineluded:

3.3.1 Contrels not receiving pertussis vaccine but receiving DT (diphtheria
and tetapus toxeids) or placebos Such a group might be feasible in areas
where whole-¢ell vaccine is not given. This type of trial would be &
randomized allocation controlled trial among all eiipible children. The
study design would permit a statement to be made about the percent reduction
in pertussis among vaccinated children relative to those who are neot
vaccinated, and the benefits of vaceination would be measured definitively.
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3.3.7 Study in a group refusing whole-cell vaccine: 1In areas where the
curcent whole—gell vaceine is in use, the randomization of children accepting
pertussis vaccination Lo groups receiving the whole-cell vaccine, Lhe new
PErtussis vaccime or ne pertussis vaccine ls not appropriate on ethical
grounds, However, in these ateas, parents of children who refuse whole-cell
pertussis vaccine might volunteer to enter their children ia a trial of the
aceliular vaccine. These children could be randomized to receive either BT
as given routinely or DT contsining an acellular pertussis vaccine. Buch a
design would also give information on the absolute efficacy of the new vaccine
as 1n 3.3.1 above. To ensure that parents and childrenm are not influenced to
rofuse wholemcell vaccination in order to make them eligible for the study,
the body assessing refusal should be independent of the group conducting the
Lrial. Tha latter group would then present those refusing vaccine with the
option of random allecation to DT or DT containing the acellular pertussis
vaccine. A national body should oversee this process.

3.3.3 Whole=cell vaccine control: In areas where the whole-cell vaccine is
recommended [or routine use, a new acellular vaceine might be compared with
the existing vaccine, allowing assessment of the relative efficacy, on the
basis of the percent difference in attack rates between the two vaccinated
groups. Such a trial would determine whether the acellular vaccine is more,
less, or equally as effective as the whole—cell vaceine. This study will
require large sample sizes to complete expeditiously, particularly if disease
incidence ie low, or the study is designed to detect small differences between
the vaccines (see below). No statement about the effectiveness of the
acellular vaceine compared to no vaccine would be possible.

.4 Recrultment/Assigmment

3.4.1 Kecruitment

3.4.1.1 Eligibility criteriz for imclusion in the trial should address the
following:

Ape - where possible, children irn an age group where maternal antibody has
waned should he selacted so as not to confound the results. The age group 6
months to 5 vears would seem to be appropriate, but account should be taken of
any specific requirements applicable in the country where the pertussis
vaceine 1s being evaluated. if disease itncidence 1s high, 1t may be
preferable to vaccinate only the youngest age group (e¢.g. O months-1 year) as
many 9 lder children may no longer be susceptible,

Since pertussis is particularly serious in infants under 6 months,
additional studies may be required to evaluate use of the vaccine in very
young infants. In the clinical trial, 1f an indirect assay can be shown to
correlate with clipnical protection, 1t would be possible to use this assay to
ascertain the best approach for pretecting young infants.

Y4102 The recopnized contraindications to pertussis vaceine applicable in
the country where the clinical trials are to be conducted should be
incorporated into the aligibility criteria.

3.4.1.3 The children recruited into the stfudy should be representative of the

population of nermal, healthy infante in the eountry where the trial is being
conducted.

3.4.1.4 Other criteria may be applied as appropriate, e.g. exclusion of
cthildren whose parents are illiterate, or do not speak the native language,
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3.4.2 Assignment

3.4.2.1 Al1 study participants sheuld be agsigned randomly from the

pepulation of children accepted for study. Special randomization schemes may
be desirable in areas where disease incidence varies greatly by place of
residence or other variables. .

3.4.2.2 All study subjects 2nd investigators should be blind as to the Broup
to which the participant is assigned. A safety monitoring committee will be
appeinted and will have access to codes defining which vaccine was received by
study subjects (see 3.10.2). This double=blipd design will ensure awn
unbiased determination of all endpoints in the study (e.g. pertussis disease,
side-effects, imnmune response). However, maintenance of double~blinding may
be difficult if one vaccine in the trial gives a markedly higher rate of local
reactions than another. In such a situation, special efforts may be needed

to assess the extent of lack of "blinding" and to ensure mon-biased assessment
of the outcome. : ‘

.5 Study site

The number of controlled trials in which the protective efficacy of a
given type of acellular pertussis vaccine can be assessed in normal children
1s limited, possibly to one or twe trials, due to ethical considerations.
Additional trials of efficacy will be justified only if they involve a vaccine
with a substantially different formulation or a population with a very
different immune responsiveness, For these reasons, all countries have a
major interest in the design and conduct of pertussis clinical efficacy
trials. International coordination is desirable by whatever mechanisms are

appropriate (e.g. WHO organized peer review of proposals, WHO advisery
committee, WHO endorsement). - ' S

The following minimum eriteria would apply in selacting a site for a
clinieal trial: ‘ : .

a) Adequate surveillance to accurately ascertain baseline incidence for trial
design. - . ‘

b) 1Ineidence of pertussis sufficiently high to permit the study to be
completed in a reasomable period of time (see 3.9 below).

¢) Laboratory and clinical capability to diagnose cases accurately.

d)} Mechanisms for adequate surveillasce For cases, either through the current
systems in place or by speeial efforts in the study site.

e) A population suitsble for the design propesed, e.g. large families for
intra-familial studies; substantial number of children in day care centre.

3.6 Vaccine Administraticn

Decisions on issues such as the toute of injection (I.M. vs., $.C.), the
use of syringe or pedojet, the number of doses, the interval between doges,
and relationship to use with other antigens in the childhood vaccination
schedule, should be based on data collected in initial immunogenicity and
safety testing (phase 1 and phase 2 trials).
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3.7 FollﬂW“uE
3.7.1 Ascertaiument of Cases

The investigatwrs should be blind to the subject's study group. Clear
criteria should be developed to indentify and classify carriers, cases, and
deaths on the bagis of clinical, laboratory and serclogic data. Efforts
should be made to confirm cases of pertussis by culture,

3.7.2 Ascertairment of )asboratory values

Laboratory workers should be blind as to the study group from which the
s PRCLMENS COme.

3.7.3 Asgcertalnment of Common Adverse Reactions

Investigators assessing adverse reactions should be blind to the study
group of the participant.

Stapdard methods and/or questionnaires should be developed and used to
reduce inter-observer variations in the reporting and recording of adverse .

reactions . Standard Forms will alse perwmit comparisons between different
studies.

Both early and late adverse reactions (e.g. 30 days) should be actively
ascertained.

3.7.4 Ascertainment of Rare Adverse Reactions

It will not be possible to estimate the frequency of rare adverse
reactions during a clinical efficacy trial since sample size will be too
small. However, since serious rare reactions may oCcur in the study
population, investigators should be prepared to investigate thoroughly suspect
events, some of which may not be attributable to vaccination. A standard
protocol for collection of clinical data 2nd specimens should be developed to
characterize cases of suspect teactions precisely and to evaluzte other
possible causes for the conditien.

Since a major reason for introducing an acellular pertussis vaccine 1s to
decresse the risk of rare, serious adverse reactions attributable to the
whole—cell vaccine, special efforts should be made to collect gata on serious
adverse reactions routinely as experience accumulstes with use of acellular .
vacelnes in Japap or elcewhere. The standard protocols mentioned above d
should be used for case investigation and veporting. Laboratory studies
should be developed which may provide information on vaecine safefy in the
absence of controlled clinical studies.

3.8 Specimen Collection

The appropriate specimens to be collected, and the suitable times for
collection will be determined from the vesults of immunogenicity trials, and
availability of well validated tests at the time of the trial. sliguots of
specimens collected such zs serum should be stored frozen at - 700 for
possible use in other assays as they are developed.

The desirability of collecting specimens in addition te serum (e.g. nasal
swahs, aspirates, saliva, urine) should be decided after evaluating the
validity of the tests proposed and the invasiveness of specimen collection
procedures .
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. Collection of specimens on as many children in the trial ss possible will
increase the probability that premorbid specimens will be available on

children who develop pertussis. These specimens may be the most important
for determining serological or other correlates of clinical efficacy.

3.9 Sample Size

In order to calculate the number of ¢hildren who should be enrolled in a
clinical efficacy study, various parameters need to be determined. The
working group could not make & numerical estimate, since dats were not
available for a specific potential site on the baseline incidence of disease,
using the case definition and age group proposed for a trial. However, the
group did discuss the minimal level of vaccine efficacy it would be important
to be able to detect, either in comparison with a control group not receiving
pertussis vaccine, or with a group receiving whole—cell vaccine. They also
discussed the appropriate level of Type I error {i.e. the probability that a
study would find a vaccine to be efficacious when it was not in fact
efficacious) and Type LI error (i.e, the probability that the study might not
have sufficient sample size to find that 2 vaccine was in fact efficacious at
the chosen level or above, when it in fact was efficacious). The suggested
levels are:

3.9.1 Control group not receiving pertussis vaceine
Vaccine efficacy: at least 30X
Type I error should be 5%
Type I1 error should be 107%

i.e. the test of the null hypothesis that vaceinees and non-vaccinees have an
equal atrtack rate should have a 90% power to detect a 530% or greater vaccine

efficacy. The power to detect a 70% or greater vaccine efficacy would
require a smaller sample size and might be justifiable since a vaceine judged
to be approximately 80% effective already exists,

The duration of rhe trial will be determined by the necessary sample size
caleulated from the above parameters and the baseline incidence.

3.9.2 Whole-cell vaccine control
Type T error should be 5%
Type II error should be 10%

The test of the null hypothesis that vaccinees in both groups have equal
attack rates should have a 90% power te detect 10% increase (or decrease) in
efficacy, assuming efficacy for the whole-cell preparation is BUk.

The sample size required in a comparison with whole=-cell vaccine will be
gubstantially lavger than that for a comparison with a group receiving DT or a
placebo both because the difference to be detected will be smaller, and
because the baseline incidence of disease will be likely to be lower in a
region with a high proportion of vaccinated individuals.  Furthermore, the

trial will only provide information onm efficacy relative to the whole-cell
product.

A comparative study of a particular acellular product with whole-cell
vaceine should be done if climical efficacy of the acellular product {when
compared to placebo) is significantly less than 70%, alpha = .05.

Two tailed tests should be used.
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3.10 Ethics

3.10.1 Informed coneent should be obtained from all parents of children in
the study using procedures established by human subjects' protection
comuitiees.

3.10.2 A Data and Safety Monitoring Group should be appointed with no vested
interest in the trial.

The meating recommended that WHO assume a coordimating functien, acting as
a repositery for data and fostering the exchange of information between
nations, hoth before and during clinical trials of new pertussis vaccines,

It was reported that the Swedish group is in the preliminary stage of
designing a clinical efficacy trial of acellular vaccine to begin at the end
of 1985. The Swedish investigators indicated their willingness to ghare
theit protocol for the proposed efficacy trial for timely review by a small
group of international experts aesignated by WHO.
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2. Dr B. BYTCHENKO, Deputy Director, State Control Institute of
Medico—Biological Preparations, Tarasevic Institute, Moscow, USSH,
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