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Abstract

There has been increased interest in the potential of maternal immunisation to protect maternal,
fetal, and infant health. Maternal tetanus vaccination is part of routine antenatal care and
immunisation campaigns in many countries, and it has played an important part in the reduction of
maternal and neonatal tetanus. Additional vaccines that have been recommended for routine
maternal immunisation include those for influenza and pertussis, and other vaccines are being
developed. Maternal immunisation is controversial since regulators, professionals, and the public
are often reluctant to accept pharmaceutical interventions during pregnancy. So far, little attention
has been given to the ethics of vaccination during pregnancy. In this Personal View we argue that
maternal immunisation should be offered in response to concrete, severe risks of disease for
mother and child, and we explain how this requirement of serious risk can be used to guide ethical
decision-making about maternal immunisation.

Introduction

Infectious diseases can pose a substantial risk for pregnant women and for fetal and newborn
health. Pregnancy is an immunologically altered state that can render women more
susceptible to infections than they are when they are not pregnant. Regular immunisation
programmes offer protection against infections, but such vaccine-induced immunity can
decrease over a lifetime. As a result, many women at the time they become pregnant might
not have sufficient immunity against, for example, tetanus or pertussis. Furthermore,
childhood immunisation could come too late to protect newborn infants—for example, the
inactivated influenza vaccine should not be given to children younger than 6 months. In
some cases, maternal immunisation can fill that gap: it offers direct protection to the
preghant woman; prevents disease transmission from mother to child; and leads to passive
immunity for the newborn baby if antibodies are transferred to the fetus, or, after birth, via
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breast milk to the infant. In this way maternal immunisation can be a key element in
maternal and child health care, and it is currently practised to protect against several
diseases.

Maternal tetanus immunisation is part of routine antenatal care and immunisation campaigns
in many countries. It has played a major part in reducing global neonatal mortality due to
tetanus, from an estimated 787 000 neonates in 1988 to 49 000 neonates in 2013.1:2 In the
2009 HAIN1 influenza pandemic, pregnant women and infants were considered to be at high
risk of hospital admission and complications, and many countries offered pandemic
influenza vaccinations to pregnant women to reduce those risks. In 2012, WHO considered
pregnant women the most important priority group for seasonal influenza immunisation
programmes.3 Finally, in recent years, several countries have recommended maternal
pertussis immunisation as the best way to protect infants before they receive their first
immunisations, given that infants are particularly susceptible to pertussis during the first
weeks after birth.#5 Vaccines against group B streptococcus and respiratory syncytial virus
are under development, and might have an important role in preventing serious infections in
infants in the future.® If an effective vaccine against Zika virus is developed, it might well
have a place in antenatal care in regions with high exposure to the virus. Other vaccines,
such as those for hepatitis A and B, and meningococcal vaccines, might be considered
during pregnancy under special circumstances—eg, if a woman has an increased risk of
exposure to infection.”

Vaccine safety and precautions

A central ethical concern is that any vaccination programme should have a very high
standard of safety, given that it involves a preventive procedure that is carried out in healthy
people, some of whom might not get exposed to the infectious agent at all.8 Such concerns
about safety are reinforced during pregnancy because adverse effects could be harmful to the
health of the mother and the future child. Commonly used vaccinations during pregnancy—
namely inactivated influenza, pertussis, and tetanus—nhave not been shown to create an
increased risk of adverse effects in infants.”? Live attenuated vaccines are contraindicated
just before or during pregnancy, but no adverse outcomes have been reported in cases in
which live attenuated vaccines were administered to pregnant women inadvertently.10-12
Results of studies in relation to the 2009 H1N1 influenza pandemic have also shown no
harmful effects of the inactivated pandemic vaccines for mother or infant.13 Widespread use
of vaccines containing tetanus toxoid and tetanus-diphtheria in many countries has not
produced any sign of possible harm to pregnant women or their fetuses.’ Although most
health jurisdictions only require passive reporting of adverse events following immunisation,
and evidence about side-effects is limited, there is little reason to question the safety of these
vaccinations during pregnancy.

Nevertheless, there is general reluctance towards pharmaceutical interventions during
pregnancy, and regulators, researchers, and pharmaceutical companies often see pregnancy
as an exclusion criterion in clinical trials. As a result, there is a lack of detailed evidence
about the benefits and risks during pregnancy of otherwise widely accepted pharmaceutical
interventions. Moreover, in clinical practice, regulators, health professionals, and pregnant
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women tend to take the same precautionary approach to using medicines—including
vaccinations—during pregnancy, which partly explains the relatively low vaccine uptake in
some programmes for maternal immunisation in high-income countries.141° This is in line
with the precautionary principle, which states that if certain activities might potentially
cause very serious and irreversible harm, precautionary measures are warranted, even if it is
uncertain whether such harm can indeed occur.1® Birth defects are generally considered to
be a very severe harm, especially if they result from human actions or inactions. The
precautionary principle might therefore offer some support for abstaining from vaccinations
during pregnancy if substantial uncertainty exists about potential harmful effects of
vaccination for the fetus.

As mentioned previously, there is reassuring evidence about the safety of several
vaccinations during pregnancy, so decision-making concerning maternal immunisation is not
necessarily a matter of dealing with uncertainty. Yet even when evidence about safety is not
as decisive as one would hope, following the precautionary principle too strictly can be
highly problematic, paralysing policies and inhibiting progress.17+18 In the case of maternal
and child health care, and of maternal immunisation more specifically, following the
precautionary principle too strictly could mean that effective protection against a major
threat will be foregone to avoid highly uncertain or rare adverse effects of vaccination.
However, the risks of exposure to a specific pathogen, in specific circumstances, might well
outweigh safety concerns, especially in low-income and middle-income countries where
pregnant women and young children often face concrete and severe risk of infection, and
where access to therapeutic care is limited. Somewhat paradoxically, the broadly accepted
precautionary approach to using medicines during pregnancy could well result in increased
risk rather than averted harm for women, fetuses, and neonates.1® A responsible approach to
maternal immunisation would involve weighing the magnitude of risk that can be averted by
vaccination, and evidence about the safety of the vaccine in relation to fetal development.
Evidence about vaccine safety can sometimes be limited, but not completely lacking.
Reluctance towards preventive interventions in pregnancy makes sense, especially if the
risks of infection are small, but it is unreasonable to follow a strict precautionary principle
that requires a very high level of evidence about vaccine safety during pregnancy if the same
principle prohibits research in pregnant women that could produce such evidence.

A more reasonable precautionary policy is to strengthen adverse event reporting systems and
disease surveillance, and to ensure that maternal immunisation is only offered in response to
concrete, severe risks of disease for mother and child. Rather than emphasising precautions
in the face of limited uncertainty about safety, vaccination policies could indicate a
minimum burden of disease or vaccine-preventable risk that justifies maternal immunisation.
Such an approach would underline the importance of surveillance systems that provide
evidence about the incidence of infectious diseases and the disease burden they cause in a
given context.

Informed consent and voluntary participation

Informed consent is generally considered an essential element in ethically responsible
health-care practices.29 There are, however, several limitations to informed consent that
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must be taken into account in the context of maternal immunisation. First, if informed
consent is to enable women to make autonomous decisions about immunisation, then target
groups should receive information about the goals, effectiveness, and risks and uncertainties
of the vaccination, and it is assumed that they are capable of using this information to make
their own choices. Women in different socioeconomic contexts and with different health-
care experiences will often have very different informational needs about the disease and the
safety and efficacy of the vaccine. Deliberate individual choice might be challenged by
factors such as illiteracy, poor education, or lack of background information. Moreover,
discussions, opinions, and statements that are easily available on the internet or within
communities can include misinformation about immunisation that can lead to lack of trust in
vaccination, unwarranted fear, or even refusal to be vaccinated.?! As a result, it may also be
diffi cult for health professionals to ascertain that the requirements of obtaining informed
consent are met. As important as informed consent is in practice, it cannot always function
to secure individual autonomy in health care.20

Second, it is not self-evident that public health interventions, including immunisation
programmes, should satisfy the same explicit informed consent requirements that are
commonly met in individual patient care or clinical trials. If vaccinations are offered in
large-scale routine programmes, the possibilities of tailoring communication to each
person’s needs are limited. Protecting collective public health and equity might imply giving
less importance to individual choice and autonomy in relation to immunisation, as happens
when mandatory childhood immunisation programmes are considered necessary to secure
herd protection and to protect the individual child against severe disease.?2:23 This is not to
suggest that maternal immunisation programmes, likewise, should be mandatory. Mandatory
maternal immunisation would involve a direct violation of a woman’s right to control her
own body that, arguably, can only be justified—if at all—if there is an immediate threat to
her or others.24 A topical illustration of this dilemma would occur if, in the future, a safe and
effective Zika virus vaccine is licensed: should pregnant women in areas with a high Zika
virus prevalence be permitted to refuse the vaccine? We would argue that in such a case,
persuasive campaigns in which immunisation is offered in a routine, opting-out manner, are
well justified. If women are aware of a concrete risk that their fetus could develop
microcephaly or other abnormalities due to Zika virus, arguably few will opt out of
immunisation. Yet compulsory vaccination of pregnant women could undermine trust in
immunisation or antenatal care in general.

Some form of consent is therefore ethically desirable: women should at least understand that
they are not forced to participate and have the opportunity to opt out. The possibilities of
tailoring the informed consent process to each individual’s informational needs and
ascertaining that everyone is in the position to make an autonomous choice will be limited.
Nevertheless, immunisation programmes should at least try to offer basic and reliable
information about maternal immunisation to address the concerns of pregnant women as a
group. Such information would ideally be tailored to the context of a particular setting.
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Vaccinating mothers to protect their children

Maternal immunisation aims to protect either a pregnant woman, the fetus or infant, or both.
In the case of tetanus immunisation there is a clear benefit to both mother and child. In some
cases, however, maternal immunisation will offer protection against an infection that can
pose a threat to the newborn child but less of one to the mother. Or it might be that there is
clear evidence about a protective effect of maternal immunisation on child health, but less so
in relation to maternal health. Side-effects mostly affecting pregnant women would result in
an asymmetry of burdens and benefits of maternal immunisation that might be considered
unfair. A related concern is the possibility that programmes focusing on neonatal health
could involve an objectionably instrumental approach to maternal health, treating a woman
as a “fetal container” rather than as an individual person who is to be respected in her own
right.24 Most pregnant women would endorse the goal of protecting the health of their fetus
and future child, and would not object to maternal immunisation. They would see
immunisation for the benefit of their child as neither unfair nor disrespectful. Yet if health
professionals simply assume that pregnant women will accept immunisation for the sake of
their children, they are not respecting them as individual people.

To some extent this problem is avoided by obtaining informed consent: if women understand
the benefits and burdens and autonomously consent to immunisation, there are no grounds
for the idea that maternal immunisation would be unfair or disrespectful. Yet, as discussed
above, informed decision-making will often be difficult in this context, and consent is
therefore not a panacea that resolves all problems of unfairness and instrumentalisation.
Respectful, non-instrumental treatment of pregnant women is not only a matter of obtaining
consent, but, first and foremost, of giving due care to their personal needs, concerns, and
circumstances. Especially in low-income contexts, pregnant women face a variety of
problems that affect their physical, mental, and social health. If such problems are neglected
in focused programmes that emphasise the protection of newborn babies against a specific
infection, it is not unreasonable for women to feel they are being treated merely as a means
of promoting neonatal health. Many women worldwide only have one antenatal care visit,
and provision of a new vaccine during that visit will leave less time for other important
health-care needs. Ideally, maternal immunisation is integrated into comprehensive primary
and perinatal care settings that offer a broad spectrum of disease prevention, health care,
information, and advice to pregnant women and their families.22:26 Local community
involvement in the development, implementation, and evaluation of these programmes can
ensure that priorities are set in line with local needs and values?” so that maternal
immunisation is neither unfair nor objectionably instrumental towards pregnant women.

Community involvement, trust, and integrated care

All ethical issues discussed so far support the involvement of local communities in the
implementation of maternal immunisation programmes, and the integration of immunisation
into primary maternal and child health care.26:27 Active dialogue between pregnant women,
health-care providers, and other relevant stakeholders in the community could enhance the
receptiveness of pregnant women to vaccination, and this dialogue is necessary to take into
account concerns about the necessity and safety of maternal immunisation. Taking the
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perspectives of women seriously would contribute to the ethical justification and
trustworthiness of the programme. Moreover, the integration of maternal immunisation into
trusted primary maternal and child health services offers a stronger basis for informed
consent, and for avoiding the treatment of pregnant women solely as a means of promoting
newborn health. Where adequate antenatal care is lacking or weak, maternal immunisation
can be implemented in vertical targeted campaigns, but these need to be shaped in ways that
strengthen and do not undermine horizontal primary care services.

Additional complexities of influenza immunisation

Due to the seasonal character of influenza and the yearly changing vaccine formulations for
the northern and southern hemispheres, maternal influenza immunisation faces additional
technical complexities that are ethically relevant, affecting in particular low-income and
middle-income countries in tropical regions. Tropical regions often have influenza
seasonality that is different from seasonality in temperate regions, including extended
seasons, multiple peaks of epidemics, or even year-round influenza circulation, which can
require a year-round supply of maternal vaccinations. To ensure such a supply, it might be
necessary to use vaccines that do not fully match the influenza strains circulating in the
region at a particular time.28 Consequently, vaccine recipients across different regions will
not receive the same protection from vaccination, which might seem unfair. However, most
if not all such differences are inevitable given the nature of influenza epidemiology and
vaccine performance and availability. As long as there is sufficient evidence for considering
influenza a serious threat to maternal and newborn health, and if decisions about which
formulation to offer are based on attaining maximum protective effect with the available
formulations, differential treatment is inevitable and justified. If there is a known mismatch
between circulating influenza strains and the vaccine that can be offered, maternal
immunisation is no longer ethically justified.

A further complication is that influenza vaccines have expiration dates that are based on the
influenza seasons of the region for which they are produced. Tropical countries, however,
can face year-round virus circulation, and to secure year-round immunisation sometimes the
only vaccines that can be used have expired. Passing the expiration date does not mean that
vaccines are unsafe or completely ineffective,28 but it can easily lead to a misunderstanding
that could undermine public trust in immunisation. The first ethical condition for
immunisation is that it offers a reasonable prospect of protection against a substantial
disease burden. A mismatch between an older vaccine and currently circulating influenza
strains takes away the justification of immunisation. If, on the other hand, the previous
season’s vaccines are expected to match at least some of the current strains in tropical
countries, regulators have good moral reasons to extend the expiration date of such vaccines
for those countries to promote equitable access to immunisation.

Yet another complication of maternal influenza immunisation concerns the timing of
vaccination during pregnancy, which involves a compromise between maximising the
protection of the mother or of the newborn baby. Vaccine delivery in the first trimester of
pregnancy provides greater benefit to the mother than does vaccine delivery in the second
and third trimesters, since she will be protected for a longer duration of her pregnancy.
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Second or third trimester immunisation, however, will offer better protection for the infant.28
This compromise is worsened in low-income settings where sometimes less than half of all
pregnant women receive WHO-recommended minimum of four antenatal care visits.2 If the
influenza vaccine were to be delivered through antenatal care services, the functionality of
the delivery system should be monitored to avoid missed opportunities for immunisation due
to the unavailability of a vaccine. Where pregnant women might not be able to benefit from
several antenatal care visits, it can be preferable to offer immunisation at the first—and
possibly only—antenatal care visit during pregnancy, instead of aiming for higher levels of
protection if vaccination were postponed to use the most recent formulation. Particularly in
settings with limited access to antenatal care, immunisation can be offered as soon as
pregnant women present for antenatal care, even if this is well before the peak of the
influenza season.28 These difficulties in relation to the timing of immunisation, especially in
tropical middle-income and low-income countries, complicate policies that seek an optimum
protective effect for mother and child. More research is desirable to further strengthen the
evidentiary basis for maternal influenza immunisation in tropical regions.3°

Conclusion

Pregnant women and newborn babies are susceptible to a range of health risks. Maternal
immunisation programmes have an important role in improving maternal and child health
given that, in many cases, immunisation is the most effective prevention against infectious
diseases. Such programmes, however, raise a host of ethical issues that should be adequately
addressed for intrinsic moral reasons but also to build and maintain trust.

Vaccinations that are commonly used during pregnancy—such as tetanus, inactivated
influenza, and pertussis—have not been shown to create an increased risk of serious adverse
effects, but in general some reluctance towards medical interventions in pregnancy is
appropriate. This should not be a reason to follow a strict version of the precautionary
principle, which would arguably reject any form of vaccination during pregnancy, but rather
to ascertain that maternal immunisation is offered in response to a concrete, severe risk of
disease for mother and child. Such a requirement underlines the importance of national
surveillance systems that provide evidence about the incidence of vaccine-preventable
infections and the disease burden among pregnant women and newborn infants. Community
involvement and integration in regular antenatal care can help to prevent the diversion of
attention, by maternal immunisation, from other, possibly greater health needs of pregnant
women. This involvement also offers a stronger basis for informed consent and for avoiding
treating pregnant women as if they are merely a means of promoting newborn health.
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