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In 2012, the World Health Organization (WHO) Strategic
Advisory Group of Experts (SAGE) on Immunization advised
that pregnant women were the most important risk group to
benefit from inactivated seasonal influenza vaccination.'
Pregnant women have been identified as a priority group based
on data suggesting they are at increased risk for severe morbidity
and mortality, along with data suggesting that in addition to
maternal benefits, there are benefits for the fetus and neonate.”™
A recent meta-analysis of four randomized controlled trials and
three observational studies reported that maternal influenza vac-
cination reduced the risk of laboratory-confirmed influenza in
infants less than 6 months of age by 48% (95% CI 33% to 59%).”

Despite recommendations for pregnant women to be vac-
cinated against influenza dating back to the 1960s,° and
increasingly professional organizations echoing the impor-
tance of this intervention, there has been slow progress in
implementation in low and middle income countries.”® In
addition, even in high-income settings where a nationally
funded program exists, reported coverage remains low’ '
despite an increase in public awareness of influenza and its
impact on pregnant women and neonates since 2009.

It is therefore important to understand the barriers and
enablers to influenza vaccine uptake in pregnant women.
Barriers and enablers to influenza vaccine uptake in pregnancy
can be at an individual level (including pregnant women or
health-care workers) or at a service delivery level (including issues
related to access, cost, and policy). At a service delivery level,
systems to facilitate efficient access to vaccine such as at the
point of antenatal care can increase uptake significantly.'> At an
individual level, however, health-care provider recommendation
is consistently reported as the most important predictor of
uptake.'* Many pregnant women also have concerns about vac-
cine safety, with many surveys suggesting that respondents
believed that vaccines could cause harm to themselves or their
fetus."* In one Canadian study, 45% of respondents reported that
they believed that vaccines were unsafe in pregnancy, and nearly
80% believed that the vaccine could cause birth defects."

To address these concerns, it is important that publicly
available information on vaccines in pregnancy for both
health-care providers and consumers is evidence-based and

consistent. It has been speculated that an additional obstacle
to recommendation by health-care providers and uptake by
women relates to the language and content contained in the
vaccine product information.'® Health-care providers and the
public may find it confusing when reconciling policy recom-
mendations and promotional information on immunization
programs with the information contained in regulatory sum-
maries for health-care professionals and consumers.

A published review of product information by Proveaux and
colleagues reported on 96 separate vaccines and found that 20 of
these (21%) included language suggesting that official recommen-
dations should be “considered”, half of the products suggested
users consult a health-care provider to determine whether the
product should be given during pregnancy, 27% suggested use
“if clearly needed” without defining what clearly needed meant
and only 10 of 98 product information suggested use during
pregnancy.'” Product information for four vaccines indicated
that influenza vaccine should not be used in pregnant women. In
addition, a subsequent study of 141 maternal health-care providers
from 49 countries in all six WHO regions suggested that health-
care providers perceive product information as contradicting
WHO and national immunization recommendations and that
this could affect their decision to recommend the vaccine to
pregnant women.'® These authors also speculate that reproducing
national or WHO recommendations for vaccine use during preg-
nancy in the product information, when aligned with the product’s
safety profile, may help improve vaccine uptake in pregnancy.'®

In 2015 the World Health Organization held a working
group meeting on labeling information of influenza vaccines
intended to be used in pregnant women.'® The purpose of this
meeting was to explore the need for guidance to help the
interpretation of the information in the pregnancy sections
of influenza vaccine product information. It was recognized
that a limiting factor to change was that in most countries the
format and content of the product information is defined in
law and approved by the national regulatory agency. In addi-
tion, in many countries, the system relies on the manufacturer
to lead the initiative for change and provide supportive data.
In addition, there is some controversy as to whether a class-
approach” can be applied to all licensed.
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Regulatory agencies have different approaches to assessing
and communicating the risks of medicines and vaccines in
pregnancy. For example, in Australia, a categorization system
is used taking into account the known harmful effects of
medicines on the developing baby, including the potential to
cause birth defects, unwanted pharmacological effects around
the time of birth and problems later in life (Table 1). The
European Medicines Agency uses an integrated approach in
risk assessment and recommendations for labeling are based
on non-clinical and clinical data.'” In 2015, the pregnancy and
lactation labeling rule (PLLR) was implemented by the US
FDA.”® This replaced a categorical system (risk categories A,
B, C, D, and X) with a narrative summary of the risks of using
a drug during pregnancy. These summaries are based on
available human and/or animal data with an accompanying
discussion of the data. In addition, when one influenza vac-
cine is available across different settings the differences in
information included in product information (for the same
product and target population) may lead to confusion. An
example of this is demonstrated in Table 2.

In 2017, Australia had low maternal influenza vaccine cover-
age despite a fully funded national program. This prompted
a reexamination of potential barriers to uptake, including the
pregnancy risk categorization and narrative description of risk in
the product information. Australia’s medicines regulator, the

Table 1. Australian categorization system for prescribing medicines in
pregnancy.

Category A
Drugs which have been taken by a large number of pregnant women and
women of childbearing age without any proven increase in the frequency
of malformations or other direct or indirect harmful effects on the fetus
having been observed.

Category B1
Drugs which have been taken by only a limited number of pregnant
women and women of childbearing age, without an increase in the
frequency of malformation or other direct or indirect harmful effects on the
human fetus having been observed. Studies in animals have not shown
evidence of an increased occurrence of fetal damage

Category B2
Drugs which have been taken by only a limited number of pregnant
women and women of childbearing age, without an increase in the
frequency of malformation or other direct or indirect harmful effects on the
human fetus having been observed. Studies in animals are inadequate or
may be lacking, but available data show no evidence of an increased
occurrence of fetal damage.

Category B3
Drugs which have been taken by only a limited number of pregnant
women and women of childbearing age, without an increase in the
frequency of malformation or other direct or indirect harmful effects on the
human fetus having been observed. Studies in animals have shown
evidence of an increased occurrence of fetal damage, the significance of
which is considered uncertain in humans

Category C
Drugs which owing to their pharmacological effects have caused or may be
suspected of causing harmful effects on the human fetus or neonate
without causing malformations. These effects may be reversible.

Category D
Drugs which have caused, are suspected to have caused or may be
expected to cause an increased incidence of human fetal malformations or
irreversible damage. These drugs may also have adverse pharmacological
effects.

Category X
Drugs which have such a high risk of causing permanent damage to the
fetus that they should not be used in pregnancy or when there is
a possibility of pregnancy.

Table 2. Wording of pregnancy risk for one quadrivalent vaccine available in
multiple settings (Sanofi quadrivalent influenza vaccine; FluQuadri and Fluzone
Quadrivalent).

Excerpt from product information/summary of product

Setting characteristics

United States
(FDA)?2

All pregnancies have a risk of birth defect, loss, or other
adverse outcomes. In the U.S. general population, the
estimated background risk of major birth defects and
miscarriage in clinically recognized pregnancies is 2% to 4%
and 15% to 20%, respectively. Available data with Fluzone
Quadrivalent use in pregnant women are insufficient to
inform vaccine-associated risk of adverse developmental
outcomes.

Pregnant women are at increased risk of complications
associated with influenza infection compared to non-
pregnant women. Pregnant women who contract influenza
may be at increased risk for adverse pregnancy outcomes,
including preterm labor and delivery.

Data from studies involving large numbers of women (>
80,000) vaccinated during pregnancy with inactivated
influenza vaccines do not indicate any adverse fetal and
maternal outcomes attributable to the vaccine. FluQuadri
should be given to a pregnant woman following an
assessment of the risks and benefits. Because of the known
adverse consequences of influenza infection in pregnant
women, health authorities recommend vaccination of
pregnant women.

Pregnant women are at high risk of influenza complications,
including premature labor and delivery, hospitalization, and
death: pregnant women should receive an influenza
vaccine. Quadrivalent Influenza Vaccine (split virion,
inactivated) can be used in all stages of pregnancy. Larger
datasets on safety of inactivated influenza vaccines are
available for the second and third trimesters, compared
with the first trimester; however, data from worldwide use
of inactivated influenza vaccines, including Inactivated
Influenza Vaccine (Split Virion) BP (trivalent inactivated
influenza vaccine), do not indicate any adverse fetal and
maternal outcomes attributable to the vaccine. Data from
four clinical studies with the trivalent inactivated influenza
vaccine (Inactivated Influenza Vaccine (Split Virion) BP
thiomersal-free formulation) administered in pregnant
women during the second or third trimester (more than
5000 exposed pregnancies and more than 5000 live births
followed up to approximately 6 months post-partum) did
not indicate any adverse fetal, newborn, infant and
maternal outcomes attributable to the vaccine. In clinical
studies conducted in South Africa and Nepal, there were no
significant differences between the Inactivated Influenza
Vaccine (Split Virion) BP and placebo groups with regards to
fetal, newborn, infant and maternal outcomes (including
miscarriage, stillbirth, premature birth, low birth weight). In
a study conducted in Mali, there were no significant
differences between the Inactivated Influenza Vaccine (Split
Virion) BP and control vaccine (quadrivalent meningococcal
conjugate vaccine) groups with regards to prematurity rate,
stillbirth rate and low birth weight/small for gestational age
rate.

Australia
(TGA)?

Europe (EMC)**

Therapeutic Goods Administration advised that a summary of
the current evidence on the safety of vaccines would facilitate
submissions from sponsors to amend the product information.
The Department of Health commissioned a systematic review of
pregnancy risks.”' This systematic review and other available
spontaneous reporting data were reviewed and endorsed by
Australian Technical Advisory Group on Immunization and
the Advisory Committee for Vaccines. Several vaccine sponsors
have subsequently successfully applied to change the categoriza-
tion of their vaccine products and update the product informa-
tion for influenza vaccines (Table 3).
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Table 3. Product information of the three influenza vaccines available in Australia for pregnant women in 2017 and 2019.

Influenza vaccines available in Australia (2017)
extracts from product information

Influenza vaccines available in (2019) extracts from product information

Afluria Quad  Use in pregnancy: Category B2
(Seqirus) The safety and effectiveness of Afluria Quad™ vaccine has not been
Qlv established in pregnant women. Therefore careful consideration should
Non- be made regarding the benefits and risks prior to administration of
adjuvanted Afluria Quad™ vaccine to pregnant women who are pregnant or plan to
become pregnant.
FluQuadri Use in Pregnancy: Category B1
(Sanofi- Data from worldwide use of inactivated influenza vaccines in pregnant
Aventis) women and experience of use of TIV in countries where inactivated
Qliv influenza vaccines are recommended in all stages of pregnancy do not
Non- indicate any adverse fetal and maternal outcomes attributable to the
adjuvanted vaccine. FluQuadri should be given to a pregnant woman following an
assessment of the risks and benefits. Health authorities recommend
vaccination of pregnant women.
Fluarix Tetra  Use in Pregnancy: Category B1
(GSK) The safety of Fluarix Tetra when administered to pregnant women has
Qlv not been evaluated. A reproductive and developmental toxicity study in
Non- which female rats were administered Fluarix Tetra by IM injection (0.2 mL
adjuvanted dose per rat, approximately 80x the human dose on the basis of

bodyweight) twice prior to mating, four times during gestation, and once
on lactation day 7, showed no adverse effects on female fertility,

pregnancy, parturition, lactation, and embryofoetal and pre-weaning
development. Vaccine antigen-specific antibodies were detected in
fetuses and pups of treated rats. Fluarix Tetra should be used during

pregnancy only when clearly needed, and when the possible advantages

outweigh the potential risks for the mother or fetus.

Use in pregnancy: Category A

Influenza vaccination is recommended for pregnant women during any
stage of pregnancy. This recommendation is based on the known
adverse consequences of influenza infection during pregnancy and the
large body of data showing that large numbers of women have been
vaccinated during pregnancy with inactivated influenza vaccines with
no increased risk of adverse fetal or maternal outcomes attributable to
the vaccine. Afluria® Quad vaccine should be given to a pregnant
woman following an assessment of the risks and benefits.

Use in Pregnancy: Category A

Data from studies involving large numbers of women (> 80,000)
vaccinated during pregnancy with inactivated influenza vaccines do not
indicate any adverse fetal and maternal outcomes attributable to the
vaccine. FluQuadri should be given to a pregnant woman following an
assessment of the risks and benefits. Because of the known adverse
consequences of influenza infection in pregnant women, health
authorities recommend vaccination of pregnant women.

Unchanged at the time of publication

Implications for other regulatory authorities

This is an example of co-ordinated public policy where govern-
ment agencies and national immunization technical advisory

groups (NITAGs) can work together to provide a framework 2.
and summarize the evidence to encourage pharmaceutical com-
panies to make submissions to update product information. It
also encourages pharmaceutical companies to include
a consistent safety message based on the collective safety data
3.

in pregnancy. Where the evidence is supportive, vaccine product
information should be accompanied by a positively worded
explanation justifying the use of influenza vaccine in pregnancy,
the associated positive benefit-risk profile and provide reference
to national and international recommendations. This in turn is
essential so that the product information documents regarding
safe use in pregnancy are consistent with clinical practice recom-
mendations, based on the best available evidence and minimize
both vaccine hesitancy by the woman and the provider.
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