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a b s t r a c t

Vaccination in pregnancy is an effective strategy to prevent serious infections in mothers and their
infants. Safety of this strategy is of principal importance to all stakeholders. As the number of studies
assessing safety of vaccines in pregnancy increases, the need to ensure consistent collection and reporting
of critical data to allow comparisons and data pooling becomes more important. The Global Alignment of
Immunization Safety Assessment in Pregnancy (GAIA) project aims to improve data collection and create
a shared understanding of maternal, fetal and neonatal outcomes in order to progress the global agenda
for vaccination in pregnancy.
The guidance in this document has been developed to harmonize the data collected in case report

forms used for safety monitoring in clinical trials of vaccination in pregnant women. Data to be collected
is prioritized to allow applicability in diverse research settings, including low and middle-income coun-
tries. Standardized data will enable the research community to have a common base upon which to con-
duct meta-analyses, strengthening the applicability of outcomes to different settings.

� 2016 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).

1. Preamble

1.1. Background and need for this guidance

Vaccination in pregnancy is an effective strategy to prevent
serious infections in mothers and their infants [1–5]. Recommen-
dations exist for use of tetanus and influenza vaccines in many
countries and the number of countries recommending pertussis
vaccination continues to increase. Other vaccines are recom-
mended in pregnant women where there is perceived benefit, such
as hepatitis A, hepatitis B and meningococcal (serogroups A,C,W,Y).
Novel vaccines targeting group B streptococcus (GBS) and respira-

tory syncytial virus (RSV) are in various stages of development
[6,7].

Safety of vaccination in pregnancy is a key consideration for
pregnant women, healthcare providers, vaccine manufacturers,
regulators, sponsors and ethics committees. The number of studies
assessing safety of vaccination in pregnancy continues to increase;
however, inter-study variability makes comparisons and pooling of
data challenging [8]. The failure to collect and consistently report
critical data and the absence of guidance for data collection were
identified at two international conferences, which concluded that
data collection and presentation should be harmonized across dif-
ferent studies and settings [9,10].

The Global Alignment of Immunization Safety Assessment in
Pregnancy (GAIA) project (http://gaia-consortium.net), coordi-
nated by the Brighton Collaboration Foundation (https://brighton-
collaboration.org), aims to improve data collection and create a
shared understanding of maternal, fetal and neonatal outcomes
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in order to progress the global agenda for vaccination in pregnancy.
The guidance proposed in this document have therefore been
developed to harmonize the data collected in case report forms
(CRFs) used for safety monitoring in clinical trials of vaccination
in pregnant women. Guidance on the prioritization of the data to
be collected is also provided to promote collection of at least a
minimal set of high priority parameters in various settings, includ-
ing low and middle-income countries (LMIC).

1.2. Use of this guidance

The aim of this guidance is to provide a standard for the collec-
tion of data in CRFs in clinical vaccine trials involving pregnant
women where safety is an outcome. The guidance is presented as
a series of tables and is referred to henceforth as a data collection
matrix. It is intended as a tool to optimize data collection and to do
so in a standardized manner in order to improve accuracy and
comparability between clinical trials of vaccines in pregnancy. A
standardized set of data will enable the research community to
have a common base upon which to conduct meta-analyses,
strengthening the applicability of outcomes to different settings.
This data collection matrix is intended to be useful in all phases
of clinical trials, from Phase I to Phase IV, from initial planning to
implementation and evaluation. It is aimed at all stakeholders,
from investigators, research networks, ethics committees and
sponsors. It is also intended to be applicable in all resource set-
tings; however, it is acknowledged that there are particular chal-
lenges to implementation in low and middle income countries
(LMIC).

In consideration of this wide remit, data variables are priori-
tized into Priority 1 and Priority 2 data as follows:

Priority 1: Essential: data considered essential for the under-
standing of the trial results and/or required by national and/or
international regulatory authorities
Priority 2: Complementary: data considered complementary,
but not essential.

This data collection matrix is intended as a tool to assist all
stakeholders; it is not regulatory or mandatory in nature. It is not
intended to guide or establish criteria for clinical management. It
is also not all-encompassing; it should be considered as a minimal
data set in clinical trials where safety is an outcome. It is also
expected that it may be adapted according to the specific aims
and objectives of the individual clinical trial and that additional
variables and data may also be collected.

It is intended that this guidance will be used alongside other
existing guidelines from the Brighton Collaboration and the GAIA
project. In particular, it is complementary to the ‘‘Guideline for col-
lection, analysis and presentation of safety data in clinical trials of
vaccines in pregnant women” [14]. The existing case definitions of
key neonatal and maternal outcomes for clinical trials of vaccines
in pregnancy, produced as part of GAIA should be referred to
[14] as relevant and as new case definitions are developed these
should also be used for safety assessments in future clinical trials.
They will become available at www.brightoncollaboration.org.

1.3. Development process of data collection matrix

This data collection matrix was constructed using an iterative
process. Six CRFs from investigator initiated and industry spon-
sored clinical trials carried out in diverse geographical settings,
including Africa, Asia, Europe and North America, and assessing
different vaccines were collected and all variables were extracted
into Microsoft Excel (see acknowledgments section for contribu-
tors of the CRFs used). Each variable was then coded according to

whether or not it was collected in each study. This enabled a visual
representation of the variables in each study to be displayed. Each
member of the Data Collection Matrix Working Group (CEJ, MS,
PTH, SB, UH), then independently assessed each variable as essen-
tial, important or non-essential in clinical trials assessing safety of
vaccination in pregnancy. Any other variables considered essential
but missing from this master list were added at this stage. Each
variable was then scored according to the number of individuals
who considered it as essential or important. The list of variables
for inclusion or exclusion was then reviewed and agreed by all
members of the working group during a series of telephone confer-
ences. Included variables were further refined during a process of
review by the Executive Committee of the GAIA consortium by
telephone calls and face to face meetings. Variables were grouped
into tables and harmonized with the Guideline for collection, anal-
ysis and presentation of safety data in clinical trials of vaccines in
pregnant women (referred to forthwith as the Guidelines docu-
ment) [14]. The data collection matrix was then refined following
structured peer-review by the broad global Brighton Collaboration
Reference Group and review by subject matter experts attending
the Harmonized Safety Monitoring of Immunization in Pregnancy
International Consensus Conference and Investigators Workshop,
28–30th March 2016, National Institutes of Health, Bethesda,
USA [11,12]. This guidance should be considered as a ‘living docu-
ment’, which will be reviewed periodically and updated to take
account of emerging data and feedback from investigators imple-
menting this guidance, these will be available at www.brightoncol-
laboration.org.

1.3.1. Rationale for overall structure of the data collection matrix
The data collection matrix is presented as a series of tables of

variables to be collected in case report forms. Each table relates
to a different time-point or section of the case report forms.

1.4. Relationship of the data collection matrix to the ‘‘Guideline for
collection, analysis and presentation of safety data in clinical trials of
vaccines in pregnant women”

The data collection matrix and the Guidelines document are
discrete documents, which are highly inter-related. It is expected
that both documents will be used in parallel. The Guidelines docu-
ment provides higher level information whereas the data collec-
tion matrix provides greater granularity. For example, the
Guidelines document advises that safety follow-up should include
a symptom diary to record solicited and unsolicited local and sys-
temic adverse events following immunization (AEFI). The data col-
lection matrix provides the detail of what variables should be
collected in this symptom diary and suggests how signs and symp-
toms should be measured or graded. Each table in the data collec-
tion matrix relates to a section in the Guidelines document.
Therefore, whilst distinct documents, they are harmonized and
should be used together.

2. Guidance for the collection of case report form variables

The tables define data that should be collected prior to vaccina-
tion (Table 1), at the time of vaccination (Table 3) and in the
follow-up period (Table 4). Early phase clinical trials may select
pregnant women at low risk of obstetric complications, whereas
in other studies, particularly late phase clinical trials, it may be
preferable to enroll pregnant women regardless of their obstetric
risk. In recognition of this, an example of variables that may be col-
lected to assess obstetric risk is provided (Table 2).

In order to assess safety of vaccination in pregnancy, it is rec-
ommended that the minimum follow-up period for women is
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