
Prevenzione per la salute di 
mamma e bambino:

Vaccini

Elsa Viora

DIRETTORE DEL CORSO
Elsa Viora - Torino

DIRETTORE DEL CORSO 
Elsa Viora - Torino

DIRETTORI IAN DONALD SCHOOL ITALIA
Giovanni Monni - Cagliari
Vincenzo D’Addario - Bari
Elsa Viora - Torino

DIRETTORI IAN DONALD 
INTERNATIONAL UNIVERSITY SCHOOL 
OF MEDICAL ULTRASOUND
Asim Kurjak (Croati a)
Frank A. Chervenak (USA)

ECM
Il Corso sarà accreditato da A.O.G.O.I. nel 
Programma Nazionale ECM Age.Na.S per 
le seguenti  fi gure professionali:
Medico Chirurgo (specialista in Ginecologia 
e Ostetricia, Geneti ca Medica, Medicina 
Generale e Radiodiagnosti ca) Ostetrica/o

SEDE
Hotel NH Santo Stefano
Via Porta Palati na, 19 - 10122 Torino

ISCRIZIONI
Quote di iscrizione 
Medico Socio A.O.G.O.I. (in regola con 
quota associati va annuale): € 150,00 IVA 
inclusa
Medico Non Socio A.O.G.O.I.: € 200,00 
IVA inclusa
Ostetrica/o: € 90,00 IVA inclusa 
Modalità di iscrizione online sul sito 
www.symposiacongressi.com Sezione 
Eventi 

FACULTY 
Massimo Abbondanza  Torino
Maria Grazia  Alemanno  Torino 
Simona Bastonero Torino
Maria Grazia Baù Torino
Chiara  Benedett o  Torino 
Mario  Campogrande Torino 
Alessandra  Coscia  Torino
Frank  Chervenak  New York 
Vincenzo  D’Addario  Bari 
Saverio  Danese  Torino 
Corrado  De Sancti s  Torino 
Ilaria  Dusini  Torino 
Rosalba  Giacchello  Verduno 
Maria Rosa  Giolito  Torino
Enrico  Grosso  Torino 
Roberto  Jura  Torino 
Asim  Kurjak  Zagreb 
Paolo Manzoni Torino
Luca Liban  Mariani Torino
Luca  Marozio  Torino 
Bianca  Masturzo  Biella 
Giulia  Masuelli  Torino 
Giovanni  Monni  Cagliari 
Giulia  Mortara  Torino 
Elisabett a  Muccinelli  Torino 
Manuela  Oberto  Torino
Barbara  Pasini  Torino 
Annasilvia  Pertusio  Torino 
Alberto  Revelli  Torino 
Roberto  Scali  Torino 
Andrea  Sciarrone  Torino 
Simona  Sdei  Torino 
Silvia Sti llavato Torino
Tullia  Todros  Torino 
Elsa  Viora  Torino 
Andrea  Zonta  Torino

SEGRETERIA ORGANIZZATIVA 
e PROVIDER ECM

Symposia Organizzazione Congressi Srl
Provider accreditato Age.Na.S. N. 486
Piazza Campett o, 2/8 - 16123 Genova
Tel: +39 010 255146 
symposia@symposiacongressi.com 
www.symposiacongressi.com

10° Corso   A.O.G.O.I.
9° Turin IAN DONALD Course

TEST DI SCREENING
E DI DIAGNOSI PRENATALE

FRA PASSATO E FUTURO

PRENATAL SCREENING
AND DIAGNOSTIC TESTS BETWEEN

THE PAST AND THE FUTURE
Torino, 15-16 marzo 2024

Hotel NH S. Stefano 10°



Edward Jenner che vaccina suo figlio tra le braccia di Mrs Jenn Welcome

14 maggio 1796  Edward Jenner



TYPE Review
PUBLISHED 09 January 2024
DOI 10.3389/fpubh.2023.1326154

OPEN ACCESS

EDITED BY

Chiara de Waure,
University of Perugia, Italy

REVIEWED BY

Sanjana Mukherjee,
Georgetown University, United States
Akiko Kondo,
Tokyo Medical and Dental University, Japan

*CORRESPONDENCE

David A. Montero
davmontero@udec.cl

Miguel O’Ryan
moryan@uchile.cl

†These authors have contributed equally to this
work and share first authorship

RECEIVED 22 October 2023
ACCEPTED 13 December 2023
PUBLISHED 09 January 2024

CITATION

Montero DA, Vidal RM, Velasco J, Carreño LJ,
Torres JP, Benachi O. MA, Tovar-Rosero Y-Y,
Oñate AA and O’Ryan M (2024) Two centuries
of vaccination: historical and conceptual
approach and future perspectives.
Front. Public Health 11:1326154.
doi: 10.3389/fpubh.2023.1326154

COPYRIGHT

© 2024 Montero, Vidal, Velasco, Carreño,
Torres, Benachi O., Tovar-Rosero, Oñate and
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Over the past two centuries, vaccines have been critical for the prevention of
infectious diseases and are considered milestones in the medical and public
health history. TheWorld Health Organization estimates that vaccination currently
prevents approximately 3.5–5 million deaths annually, attributed to diseases such
as diphtheria, tetanus, pertussis, influenza, and measles. Vaccination has been
instrumental in eradicating important pathogens, including the smallpox virus
and wild poliovirus types 2 and 3. This narrative review offers a detailed journey
through the history and advancements in vaccinology, tailored for healthcare
workers. It traces pivotal milestones, beginning with the variolation practices in
the early 17th century, the development of the first smallpox vaccine, and the
continuous evolution and innovation in vaccine development up to the present
day. We also briefly review immunological principles underlying vaccination,
as well as the main vaccine types, with a special mention of the recently
introduced mRNA vaccine technology. Additionally, we discuss the broad benefits
of vaccines, including their role in reducing morbidity and mortality, and in
fostering socioeconomic development in communities. Finally, we address the
issue of vaccine hesitancy and discuss effective strategies to promote vaccine
acceptance. Research, collaboration, and the widespread acceptance and use
of vaccines are imperative for the continued success of vaccination programs in
controlling and ultimately eradicating infectious diseases.
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literacy, vaccine hesitancy
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TABLE 1 Outstanding examples of vaccines developed∗.

Pathogen Disease Year Developer(s) Vaccine type References

Variola virus Smallpox 1796 Edward Jenner Vaccine based on bovine smallpox virus (43)

Rabies virus Rabies 1885 Louis Pasteur and Émile
Roux

Attenuated vaccine (49)

Salmonella enterica Serovar
Typhi

Typhoid fever 1896 Richard Pfeiffer and
Almroth Wright

Inactivated vaccine (50)

Vibrio cholerae Cholera 1896 Wilhelm Kolle Inactivated vaccine (51)

Yersinia pestis Bubonic plague 1897 Waldemar Haffkine Inactivated vaccine (52)

Mycobacterium tuberculosis Tuberculosis 1921 Albert Calmette and
Camille Guérin

Attenuated vaccine based on
Mycobacterium bovis

(53)

Corynebacterium diphtheria Diphtheria 1923 Gaston Ramon Toxoid vaccine that protects against the
toxin

(54)

Clostridium tetani Tetanus 1925 Gaston Ramon Toxoid vaccine that protects against the
toxin

(55)

Bordetella pertussis Pertussis 1930s Pearl Kendrick and
Grace Eldering

Whole-cell inactivated vaccine (56)

Yellow fever virus Yellow Fever 1937 Max Theiler Attenuated vaccine (17D strain) (57)

Polio virus Poliomyelitis 1955 Jonas Salk Inactivated vaccine that protects against
all 3 serotypes

(58)

Polio virus Poliomyelitis 1960 Albert Sabin Oral attenuated vaccine that protects
against all 3 serotypes

(59)

Measles virus Measles 1954–
1960

John F. Enders and
Samuel L. Katz

Attenuated vaccine; part of the MMR
vaccine

(60)

Mumps virus Mumps 1967 Maurice Hilleman Attenuated vaccine; part of the MMR
vaccine

(61)

Rubella virus Rubella 1969 Stanley Plotkin Attenuated vaccine (RA 27/3 strain);
part of the MMR vaccine

(62)

Varicella-Zoster virus Varicella 1974 Michiaki Takahashi Attenuated vaccine (Oka strain) (63)

Neisseria meningitidis
serogroups A, C, W, and Y

Meningitis 1981 Polysaccharide vaccine (64, 65)

Hepatitis B virus Hepatitis B 1982 Baruch Blumberg and
Irving Millman

Subunit vaccine based on viral surface
protein

(66)

Streptococcus pneumoniae Pneumonia 1983 Robert Austrian et al. Polysaccharide vaccine against 23
serotypes

(67)

Haemophilus influenzae type b Pneumonia, meningitis,
and other illnesses

1985 David H. Smith, Porter
Anderson, et al.

Polysaccharide vaccine (68)

Haemophilus influenzae type b Pneumonia, meningitis,
and other illnesses

1987 Conjugate polysaccharide vaccine (69)

Vibrio cholerae Cholera 1991 Jan Holmgren et al. Vaccine containing killed whole cell of
V. cholerae O1 and cholera toxin B
subunit

(70)

Bordetella pertussis Pertussis 1992 Rino Rappuoli et al. Acellular vaccine (71)

Hepatitis A virus Hepatitis A 1990s Various developers Inactivated vaccines (72)

Neisseria meningitidis
serogroup C

Meningitis 1999 Conjugate polysaccharide vaccine (73)

Streptococcus pneumoniae Pneumonia 2000 Conjugate polysaccharide vaccine
against seven serotypes

(74)

Neisseria meningitidis
serogroups A, C, W, and Y

Meningitis 2005 Conjugate polysaccharide vaccine (65)

Rotavirus Gastroenteritis 2006 Various developers Attenuated vaccine against rotavirus
and reassortant vaccine

(75)

Human Papillomavirus
(HPV)

Human papillomavirus-
associated
cancers

2006 Ian Frazer and Jian Zhou Subunit vaccine based on viral proteins;
protects against cervical cancer and
other HPV-associated cancers

(76)

(Continued)
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TABLE 1 (Continued)

Pathogen Disease Year Developer(s) Vaccine type References

Neisseria meningitidis
serogroup B

Meningitis 2013 Subunit vaccine plus outer membrane
vesicles.

(77)

SARS-CoV-2 COVID-19 2020–
2021

Various developers Various technologies: inactivated
vaccines, mRNA vaccines, and
non-replicating viral vector vaccines.

(78–85)

Respiratory syncytial virus
(RSV)

Cold-like symptoms,
pneumonia.

2023 Subunit vaccine based on the prefusion
F protein.

(86, 87)

∗For a historical context, the first vaccines to be licensed or those that marked a milestone in the management of a specific disease are highlighted. The approximate year of development or
licensure and the main developers are indicated. The optimization of many of these vaccine formulations has led to their replacement by others that have proven to be safer and more effective.
The names of the main developers of the vaccine are indicated. In some cases, the vaccines were developed by pharmaceutical companies and therefore their names are omitted. For more
information refer to the text.

(microorganisms), thereby discrediting the idea of spontaneous
generation (89).

His investigations also led to the development of experimental
techniques to mitigate the deleterious effects of microorganisms
in foods and beverages. From 1860 to 1864, he worked on the
pasteurization method, which involves heating liquids to a specific
temperature for a defined period to eliminate or significantly reduce
the presence of harmful microorganisms (89–91). Initially applied
to wine and beer, this method not only extended their shelf life
but also ensured their safety for consumption. The adaptation
of the pasteurization method to milk significantly reduced the
transmission of milk-borne diseases (91).

In 1864, Pasteur proposed the “Germ Theory of Disease”,
postulating that infectious diseases were caused by microorganisms
(92). This theory laid the foundations for understanding how
infectious diseases spread among people through the transmission
of pathogenic microorganisms. However, this approach was subject
to intense debate during the following decades, and various
versions of the germ theory of disease continued to circulate (93).

It was not until the late 19th century, with Robert Koch,
that consensus was reached for this theory. Koch identified the
causative agent of anthrax and later tuberculosis (see below). Based
on his findings, he established the criteria (Koch’s postulates)
as a requirement to establish a causal relationship between a
microorganism and the development of a specific disease (94).

In 1877, Pasteur began studies on avian cholera (also called
fowl cholera), identifying Pasteurella multocida as the bacterium
that causes this disease. In 1879, he accidentally discovered that
cultures of this bacterium experienced a decrease in virulence over
time (95). In a serendipitous twist of events, Pasteur, before leaving
for vacation, instructed an assistant to inject some chickens with
fresh cultures of P. multocida, but the assistant forgot to do so
before leaving for vacation. Upon return, the assistant inoculated
the chickens with the cultures that had been left in the laboratory
for a month in glass tubes sealed only with a cotton plug. Contrary
to expectations, the chickens developed mild symptoms and fully
recovered. Intrigued, Pasteur injected the recovered chickens with
an inoculum of fresh culture of P. multocida awaiting for the
development of the disease. Observing that the birds remained
healthy, he deduced that exposure to oxygen caused the loss
of virulence. To validate this hypothesis, a series of controlled
experiments were conducted. As a result, it was observed that P.
multocida cultures that were tightly sealed and isolated from air

maintained their virulence. In contrast, those exposed to air for
varying durations exhibited a consistent and predictable decline
in their virulent nature. Pasteur named this reduction in virulence
“attenuation”, a term that remains today (95). Pasteur also observed
that some infected albeit healthy chickens excreted virulent P.

multocida, indicating the existence of healthy carriers, a key concept
for explaining the spread of germs during epidemics (90).

In 1880, Pasteur in France and George Miller Sternberg in the
United States simultaneously isolated Streptococcus pneumoniae.
This bacterium is responsible for various human diseases,
including pneumonia, bacteremia, meningitis, empyema, and
endocarditis (96).

The following year, Pasteur, with his colleagues Charles
Chamberland and Emile Roux, developed an attenuated vaccine
against Bacillus anthracis, a serious threat to the sheep industry.
In contrast to the P. multocida cultures, B. anthracis cultures
transformed into highly virulent spores when exposed to air.
However, B. anthracis strains grown at a temperature of 42–
43◦C did not form spores. Although these non-sporulated cultures
remained live at these temperatures for a month, a pronounced
reduction in virulence was observed following administration to
animals (95, 97). Another key finding by Pasteur and colleagues in
their research on chicken cholera and anthrax was that repeatedly
transferring (serial passage) a microorganism through the same or
a different animal species could change its ability to cause disease,
either increasing or reducing its virulence (89, 98).

During the 1880s, Pasteur achieved another breakthrough in
vaccinology by developing the rabies vaccine. Rabies is a zoonotic
disease that primarily affects mammals, including humans, and is
transmitted mainly through the bite of infected animals. The rabies
virus attacks the central nervous system, causing encephalitis with
a very high lethality rate (99).

At the time, the Latin-derived term “virus”, which means
“poison”, was employed to denote any agent that caused infectious
disease. The ability to visualize viruses did not emerge until
the invention of the electron microscope 50 years later in
the 1930s (100). Notwithstanding the lack of clarity on the
distinction between bacteria, fungi, and viruses, Pasteur made
substantial advancements through his nuanced understanding
of disease-causing agents and immunity. Notably, fine filtration
techniques devised by Pasteur allowed for the differentiation
between microbes. Those of larger size that could be cultivated
outside the body (in vitro) and observed to form colonies visible to
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FIGURE 4

Global impact of vaccination on selected infectious diseases (1980–2021). This figure illustrates the number of reported cases for selected
vaccine-preventable diseases (VPDs), including Diphtheria (A), Tetanus (B), Pertussis (C), Polio (D), Measles (E), and Rubella (F), from 1980 through
2021. The data was submitted to the World Health Organization (WHO) annually via the WHO/UNICEF Joint Reporting Form on Immunization (JRF).
The most recent WHO/UNICEF Estimates of National Immunization Coverage (WUENIC) for these specific VPDs on a global scale are presented.
Notably, the increase in vaccination coverage led to a marked decrease in the number of cases reported annually for each of these diseases. Data
were sourced from the World Health Organization’s immunization data portal, accessible at: https://immunizationdata.who.int/.

remarkable achievement was possible due to high coverage for
vaccines such as polio, DTaP, and MMR (247).

Vaccine distribution poses a considerable challenge in low-
and middle-income countries (LMICs). Nevertheless, over the past
40 years, the increase in global vaccination rates has led to a
significant decrease in the number of annually reported cases of
VPDs. Figure 4 shows the worldwide impact of vaccination on
select VPDs from 1980 to 2021.

Current vaccines are an efficient tool for preventing diseases
related to climate change, such as cholera, yellow fever, and dengue.
These diseases are expanding to new regions of the world due to
floods, temperature fluctuations, or changes in disease vectors (e.g.,

mosquitoes) (167, 249). Alongside other public health strategies,
vaccines have played a key role in controlling outbreaks, epidemics,
and pandemics. Examples include the cholera epidemic in Haiti
from 2010 to 2019 (250), the ebola epidemic in the Democratic
Republic of Congo from 2018 to 2019 (251), and the recent
COVID-19 pandemic (236, 252).

In the current public health landscape, many diseases
caused by pathogenic bacteria can be prevented with vaccines.
This prevention strategy reduces the need for antibiotics,
thereby decreasing the selective pressure that leads to the
development of resistance to these drugs. This is critical
to address the growing threat of multidrug resistance in
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FIGURE 4

Global impact of vaccination on selected infectious diseases (1980–2021). This figure illustrates the number of reported cases for selected
vaccine-preventable diseases (VPDs), including Diphtheria (A), Tetanus (B), Pertussis (C), Polio (D), Measles (E), and Rubella (F), from 1980 through
2021. The data was submitted to the World Health Organization (WHO) annually via the WHO/UNICEF Joint Reporting Form on Immunization (JRF).
The most recent WHO/UNICEF Estimates of National Immunization Coverage (WUENIC) for these specific VPDs on a global scale are presented.
Notably, the increase in vaccination coverage led to a marked decrease in the number of cases reported annually for each of these diseases. Data
were sourced from the World Health Organization’s immunization data portal, accessible at: https://immunizationdata.who.int/.

remarkable achievement was possible due to high coverage for
vaccines such as polio, DTaP, and MMR (247).

Vaccine distribution poses a considerable challenge in low-
and middle-income countries (LMICs). Nevertheless, over the past
40 years, the increase in global vaccination rates has led to a
significant decrease in the number of annually reported cases of
VPDs. Figure 4 shows the worldwide impact of vaccination on
select VPDs from 1980 to 2021.

Current vaccines are an efficient tool for preventing diseases
related to climate change, such as cholera, yellow fever, and dengue.
These diseases are expanding to new regions of the world due to
floods, temperature fluctuations, or changes in disease vectors (e.g.,

mosquitoes) (167, 249). Alongside other public health strategies,
vaccines have played a key role in controlling outbreaks, epidemics,
and pandemics. Examples include the cholera epidemic in Haiti
from 2010 to 2019 (250), the ebola epidemic in the Democratic
Republic of Congo from 2018 to 2019 (251), and the recent
COVID-19 pandemic (236, 252).

In the current public health landscape, many diseases
caused by pathogenic bacteria can be prevented with vaccines.
This prevention strategy reduces the need for antibiotics,
thereby decreasing the selective pressure that leads to the
development of resistance to these drugs. This is critical
to address the growing threat of multidrug resistance in
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FIGURE 4

Global impact of vaccination on selected infectious diseases (1980–2021). This figure illustrates the number of reported cases for selected
vaccine-preventable diseases (VPDs), including Diphtheria (A), Tetanus (B), Pertussis (C), Polio (D), Measles (E), and Rubella (F), from 1980 through
2021. The data was submitted to the World Health Organization (WHO) annually via the WHO/UNICEF Joint Reporting Form on Immunization (JRF).
The most recent WHO/UNICEF Estimates of National Immunization Coverage (WUENIC) for these specific VPDs on a global scale are presented.
Notably, the increase in vaccination coverage led to a marked decrease in the number of cases reported annually for each of these diseases. Data
were sourced from the World Health Organization’s immunization data portal, accessible at: https://immunizationdata.who.int/.

remarkable achievement was possible due to high coverage for
vaccines such as polio, DTaP, and MMR (247).

Vaccine distribution poses a considerable challenge in low-
and middle-income countries (LMICs). Nevertheless, over the past
40 years, the increase in global vaccination rates has led to a
significant decrease in the number of annually reported cases of
VPDs. Figure 4 shows the worldwide impact of vaccination on
select VPDs from 1980 to 2021.

Current vaccines are an efficient tool for preventing diseases
related to climate change, such as cholera, yellow fever, and dengue.
These diseases are expanding to new regions of the world due to
floods, temperature fluctuations, or changes in disease vectors (e.g.,

mosquitoes) (167, 249). Alongside other public health strategies,
vaccines have played a key role in controlling outbreaks, epidemics,
and pandemics. Examples include the cholera epidemic in Haiti
from 2010 to 2019 (250), the ebola epidemic in the Democratic
Republic of Congo from 2018 to 2019 (251), and the recent
COVID-19 pandemic (236, 252).

In the current public health landscape, many diseases
caused by pathogenic bacteria can be prevented with vaccines.
This prevention strategy reduces the need for antibiotics,
thereby decreasing the selective pressure that leads to the
development of resistance to these drugs. This is critical
to address the growing threat of multidrug resistance in
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Multifaceted approach to mitigate vaccine hesitancy. Diagnostic tools, such as surveys, can be utilized to identify potential barriers to vaccination.
Building trust necessitates an active approach to addressing public concerns, misconceptions, and fears, while advocating for “radical transparency”
in science communication. To ensure effective communication about vaccines, comprehensive campaigns targeting both the general population
and specific groups and communities are imperative. Enhancing communication between healthcare workers and patients is key, requiring the
adoption of presumptive language and motivational interviewing techniques to build trust and facilitate informed decision-making. Vaccine
advocates, including community leaders and healthcare workers, play a crucial role. Programs that engage parents as active participants are equally
significant. In the digital age, infoveillance is crucial for monitor trends on social media platforms and counteracting misinformation and
disinformation about vaccines. Lastly, while coercive strategies, such as vaccination mandates and financial incentives can be effective, their
implementation must be judiciously considered and culturally and regionally adapted. PACV, parent attitudes about childhood vaccines. BeSD,
behavioral and social drivers of vaccine uptake model. This figure was created using BioRender.com.

refined to enhance the immunogenicity of inactivated and subunit
vaccines (215).

Second, the development of mRNA vaccines for a broad range
of pathogens beyond SARS-CoV-2 is anticipated. Its rapid, scalable,
and adaptable production make it a breakthrough technology that
could aid in controlling neglected, emerging, and re-emerging
infectious diseases (317, 318).

Third, progress in immunology and a deeper understanding
of host factors influencing immunity development, such as
comorbidities, nutrition, and the microbiota, are expected to yield
insights into the mechanisms driving vaccine effectiveness (319,
320). This knowledge could be used to design more precise and
personalized vaccines.

Fourth, innovations in vaccine delivery technology could
improve the efficacy and acceptance of vaccines. For instance,
novel administration methods, such as microneedle patches or
intranasal delivery, could simplify vaccination and enhance the
immune response compared to traditional intramuscular injection.
Additionally, these methods could reduce pain and anxiety

associated with vaccinations, facilitating their acceptance (208,
321).

Fifth, international cooperation and investment in vaccine
development are expected to continue growing, especially in the
face of the threat of emerging and re-emerging infectious diseases.
Partnerships among governments, international organizations,
the pharmaceutical industry, and academia will be essential for
ensuring equitable vaccine access and expedited global distribution.

Sixth, enhancing health literacy and effective vaccine
communication will be pivotal in increasing vaccine uptake
and trust. While vaccine hesitancy is not a new phenomenon, it is
a recurring challenge that has waxed and waned in parallel with
advances in vaccinology. History has demonstrated that vaccines
are one of the most powerful tools in humanity’s arsenal against
infectious diseases. Their continued success depends not only on
scientific innovation but also on maintaining public trust and
acceptance. As we move forward, it is imperative to learn from
past experiences, both triumphs and setbacks, to ensure safe and
effective vaccines are accessible for all.
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3.1. Characteristics of the Included Studies
All papers were published between 2010 and 2023. Most of the included studies (52%)

were conducted in the United States (n = 15) [27,29,30,32–35,42,44,48–50,53–55]. Three stud-
ies were conducted in Canada [31,36,51], two in Italy [38,41], and two in Taiwan [37,52].
The other seven studies occurred in Hong Kong [28], United Kingdom [39], France [47],
India [46], Greece [40], Jordan [43], and Australia [45]. The majority of the studies (93%)
were from high-income countries [27–42,44,45,47–55], and only two studies [43,46] were
from low- and middle-income countries. In total, fourteen studies focused on the in-
fluenza vaccine [27,28,30–37,39–41,46], six studies on Tdap vaccine [42,45,47–49,52], eight
studies on both Influenza and Tdap vaccines [29,38,44,50,51,53–55], and only one study
was conducted on the COVID-19 vaccine [43]. The study population was pregnant
women only in twenty studies [27–37,39–41,44,46,53–55], postpartum women only in seven
studies [42,45,47,49,51–53], and included both pregnant and postpartum women in two
studies [43,50]. In total, 55% of studies were randomized controlled trials [27–37,46,48,53–55],
31% of studies were pre–post interventions [38–42,47,49,50,52], and 14% of interventions
had a quasi-experimental study design [43–45,51]. The majority of the interventions in-
cluded in this review were patient-centered interventions (66%), and the other interventions
were provider-focused (7%), health system-focused (10%), or multilevel interventions (17%).

3.2. Main Findings from the Included Interventions Studies Aimed at Improving Knowledge,
Acceptance, and Uptake of Maternal Vaccines
3.2.1. Patient-Centered Interventions

Patient-centered interventions are individual-level interventions conducted on preg-
nant or postpartum women. Twenty of the included studies evaluated the impact of the
intervention(s) on solely pregnant and/or postpartum women [27–45].

Most of those interventions (n = 13/19) were digital interventions [27,29–32,34–39,43,44].
The most used tool in the digital interventions was text messaging [27,31,32,35,45], and the
majority of them did not find an effect of interventions using text messages, even those that
tested positively (gain-frame) and negatively oriented (loss-frame) types of messages [27,35].
Only one intervention [32] that was conducted in the United States and used five weekly
text messages showed an increase in the uptake of the influenza vaccine among pregnant
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Abstract: Tetanus, pertussis, influenza, and COVID-19 vaccines are recommended for the prevention
of related morbidity and mortality during pregnancy and postpartum. Despite the established benefits
of vaccination for prenatal and postnatal women, maternal vaccination is not universally included in
routine antenatal programs, especially in low- and middle-income countries. Furthermore, the uptake
of recommended vaccines among pregnant and postpartum women remains below optimum globally.
This review aimed to map the evidence on interventions to improve knowledge, attitudes, and uptake
of recommended vaccines among pregnant and postpartum women. We conducted a comprehensive
and systematic search for relevant literature in PubMed, Scopus, Web of Science, EBSCOhost, and
Google Scholar. Overall, 29 studies published between 2010 and 2023 were included in this review.
The majority (n = 27) of these studies were from high-income countries. A total of 14 studies focused
on the influenza vaccine, 6 on the Tdap vaccine, 8 on both influenza and Tdap vaccines, and only
one study on the COVID-19 vaccine. Patient-centered interventions predominated the evidence base
(66%), followed by provider-focused (7%), health system-focused (10%), and multilevel interventions
(17%). Overall, the effect of these interventions on knowledge, attitudes, and uptake of maternal
vaccines was variable.

Keywords: vaccine uptake; interventions; knowledge; attitudes; maternal vaccination; pregnancy;
postpartum; influenza; pertussis; COVID-19; tetanus

1. Introduction
Pregnant women, fetuses, and neonates are particularly vulnerable to infectious dis-

eases. Infections, including those that can be prevented by vaccination, are associated with
high morbidity and mortality among expectant mothers and their fetuses and neonates [1].
During the 1918 and 2009–2010 influenza A (H1N1) pandemics, for example, pregnant
women and newborns were more susceptible to severe morbidity and mortality [1–4].

Newborns and young infants can be protected from some infections by the antibodies
they receive from their mothers via transplacental transfer. Pregnant women who receive
vaccinations, often known as vaccination in pregnancy (VIP), are the origin of these anti-
bodies [5–8]. Vaccinating pregnant women has a dual advantage. The expecting mother
will be protected from diseases to which she may be particularly susceptible when preg-
nant. Additionally, this protects the developing baby from congenital infections and other
adverse effects of maternal transmission of diseases. Second, through the placental transfer
of neutralizing immunoglobulin G (IgG) and secretory immunoglobulin A (IgA) in breast
milk, vaccination during pregnancy may also protect infants from infections during the
first few months of life [9]. In instances in which mothers did not receive recommended
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Patient-centered
intervention

Two forms of targeted persuasive
messaging models: (i) affective

messaging intervention (“Pregnant
Pause” video) and (ii) cognitive

messaging intervention (“Vaccines
for a Healthy Pregnancy” video) in

comparison to generic influenza
vaccine information statements (VIS)

No effect after a single exposure to
either affective messaging or

cognitive messaging interventions
on the vaccine uptake



Online survey
782 donne in gravidanza in Nord America, Europa e Brasile

Chi è la fonte di informazione più credibile sui vaccini in gravidanza?

*Physician or midwife/nurse practitioner.
Patwardhan M, Gonik B. J Womens Health Safety Res 2019;3:90–8.
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geografiche ma è universalmente migliorata 

se raccomandata dal medico

*p<0.05 for comparisons between North America, Europe and Brazil; **p<0.05 for comparisons between “Recommended by doctor” and “Not discussed by doctor” for each vaccine.
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Vaccinations Needed During Pregnancy
The table below shows which vaccinations you may or may not need during your pregnancy.

Vaccine Do you need it during your pregnancy?
COVID-19 Yes! All adults, including those who are pregnant and people who have had COVID-19 illness, are recommended to be up 

to date with COVID-19 vaccinations. It’s safe to get the vaccine at any time during your pregnancy.

Influenza 
(Flu)

Yes! You need a flu shot every fall or winter for your protection and for the protection of your baby. It’s safe to get the 
vaccine at any time during your pregnancy.

Tetanus, diphtheria, 
and whooping cough
(Tdap; Td)

Yes! Everyone who is pregnant is recommended to get a dose of Tdap vaccine (the adult whooping cough vaccine) during 
each pregnancy, preferably in the early part of the third trimester. Tdap vaccine during pregnancy will help protect your 
baby from whooping cough in the first few months after birth. Consult your healthcare professional if you haven’t had at 
least 3 tetanus- and diphtheria-toxoid containing shots sometime in your life or if you have a deep or dirty wound.

Hepatitis B
(HepB)

Yes! All adults younger than 60 years, including those who are pregnant, should get HepB vaccine if they are not already 
immune. If vaccination is needed during pregnancy, Engerix-B, Recombivax HB, or Twinrix (combination with hepatitis A 
vaccine) may be used. Any HepB vaccine may be used while breastfeeding. A screening blood test for hepatitis B infection 
is recommended during every pregnancy, regardless of vaccination status.

Respiratory Syncytial 
Virus (RSV)

Yes! To prevent serious RSV illness in infants, either the Pfizer RSV vaccine (Abrysvo) should be given between 32 weeks,  
0 days and 36 weeks and 6 days of pregnancy OR a dose of nirsevimab (RSV preventive antibody) should be given to the 
infant after birth. RSV vaccination during pregnancy is generally offered only between September and the end of January.

Pneumococcal 
PPSV23; PCV15; 
PCV20

Maybe. If you are at increased risk of severe illness from pneumococcal disease, your healthcare professional might  
recommend pneumococcal vaccination during pregnancy or recommend waiting until after pregnancy. If you inadvertently 
get a pneumococcal vaccine during your pregnancy, this is not a cause for concern.

Hepatitis A
(HepA)

Maybe. You need this vaccine if you have a specific risk factor for hepatitis A.* The vaccine is usually given in 2 doses,  
6–18 months apart. If you need to get or continue the HepA vaccine series, it’s safe to do so during pregnancy. 

Haemophilus  
influenzae type b (Hib)

Maybe. Some adults with certain high-risk conditions,* for example, lack of a functioning spleen, need vaccination with 
Hib. If you need to get Hib vaccine, it’s safe to receive it at any time during your pregnancy.

Meningococcal 
ACWY  
(MenACWY)

Maybe. You need MenACWY if you are a first-year college student living in a residence hall and (1) you have not had a dose 
since turning 16, or (2) it has been more than 5 years since your last dose. Anyone age 19 through 21 can have a catch-up 
dose if they have not had one since turning 16. You may also need MenACWY vaccine if you have one of several health 
conditions,* for example, if you don’t have a spleen. During pregnancy, if you need MenACWY, it is safe to get it.

Meningococcal B 
(MenB)

Maybe. You need MenB if you have one of several health conditions,* for example, if you do not have a functioning spleen. 
You may also get MenB vaccine if you are age 23 or younger (even if you don’t have a high-risk medical condition) after a 
discussion with your healthcare professional. Because no studies have been conducted on MenB vaccine in pregnancy, 
talk with your healthcare professional to determine if the benefits of vaccination outweigh the potential risks. 

Human  
papillomavirus
(HPV)

No. This vaccine is not recommended to be given during pregnancy, but if you inadvertently receive it, this is not a cause 
for concern. HPV vaccine is recommended for all people age 26 or younger, so if you are in this age group, make sure  
you are vaccinated before or after your pregnancy. People age 27 through 45 may also be vaccinated against HPV after a 
discussion with their healthcare professional. The vaccine is given in 2 or 3 doses (depending on the age at which the  
first dose is given) over a 6-month period. 

Measles, mumps, 
rubella (MMR)

No. MMR vaccine is not recommended during pregnancy, but if you inadvertently get it, this is not a cause for concern. At 
least 1 dose of MMR is recommended for you if you were born in 1957 or later. (And you may need a 2nd dose.*) During 
your prenatal care, your healthcare professional will test your blood to assess your need for MMR following your delivery. 
It’s best for you (and any future baby) to get the protection vaccination provides before trying to become pregnant. 

Chickenpox 
(Varicella; Var)

No. Varicella vaccine is not recommended to be given during pregnancy, but if you inadvertently get it, this is not a cause 
for concern. If you’ve never had chickenpox, never were vaccinated, or were vaccinated but got only 1 dose, it’s best for 
you (and any future baby) to be protected with the vaccine before trying to become pregnant, or after you’ve completed 
your pregnancy. The vaccine is given in 2 doses 4–8 weeks apart.

Zoster 
(Shingles)

No. If you are age 50 or older or, if you are age 19–49 years and immunocompromised, you are recommended to get the 
2-dose series of the Shingrix brand of shingles vaccine. But, since the safety of Shingrix vaccine during pregnancy is 
unknown, talk with your healthcare professional to determine if the benefits of Shingrix vaccination during pregnancy  
outweigh the potential risks. 

*Consult your healthcare professional to determine your level of risk for infection and your need for this vaccine.

FOR PROFESSIONALS  www.immunize.org  /  FOR THE PUBLIC  www.vaccineinformation.org
www.immunize.org/catg.d/p4040.pdf 
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Immunise against: 
Flu (Influenza)

Whooping cough 
(Pertussis)

German measles  
(Rubella)

mmunisation

Immunisation helps 
to protect you and 

your baby from 
infectious diseases

Pregnant?

3
Pregnant? – Vaccinations before, during and after your pregnancy

How do vaccines work?
Vaccines help your body’s natural 
defence system (the immune system) 
to develop protective antibodies. 
Antibodies fight disease and produce 
longer term protection. 

So, if you are vaccinated against a 
particular disease and you come into 
contact with it at a later date, your 
immune system will respond to the 
infection more quickly.

Vaccination can help prevent 
disease or make the illness less 
serious. Antibodies developed while 
pregnant pass to your unborn baby 
and help to protect them in their 
first few months of life. 

This leaflet describes 
the vaccinations 
that help protect 
you and your baby 
during and after 
pregnancy.
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Vaccinare per proteggere 



Il vaccino ha il ruolo di
- evitare la malattia (o le complicanze gravi)
- indurre una risposta immunitaria (Ab, cellulo-

mediata)
 

Perche’?



Quali differenze per le donne? 

Bisogna pensare alle conseguenze di eventuale 
rece:vità ad agente patogeno che possa creare 

problemi durante la gravidanza 



Quali?

- Rosolia/Morbillo/Parotite (MPR)
- Varicella
- Difterite-tetano-pertosse (dTpa)
- Influenza
- Covid-19

- HPV
- ………
 



- In età infantile
- In età fertile
- Durante la gravidanza
- In puerperio
 

Quando?



Perché si offre vaccino in 
gravidanza?

Per proteggere la madre: 
infezioni che sono potenzialmente gravi per madre e feto (influenza, tetano)

Per proteggere il feto/neonato attraverso la madre:
Feto - immunità passiva mediante gli Ab vaccino-specifici che passano 
attraverso la placenta 
Neonato - attraverso il latte materno per proteggere il bambino nei primi 
mesi di vita prima delle vaccinazioni che danno immunità attiva (influenza, 
pertosse, tetano)



Passaggio Ab materni attraverso la placenta

Selective transfer of IgG*:1–4

• Subclass IgG1 > 4 > 3 > 2
• Vaccines with protein antigens > vaccines with 

polysaccharide antigens because they induce IgG2
• Affected by maternal clinical condition

(HIV, malaria, hypergammaglobulinaemia)
• May be impacted by glycosylation status, molecular 

structure and effector function of IgG?

Transfer of antibodies and immune complexes 
provides:1
• Immunity against toxins and pathogens
• Tolerance to commensals
• Tolerance to allergens
• A starting point for immune system development

*IgG is the only antibody type that is transferred directly across the placenta.4 FcRn, neonatal Fc receptor; IgG, immunoglobulin G.
1. Jennewein MF, et al. Semin Immunopathol 2017;39:605–13; 2. Abu-Raja B, et al. Front Imunol 2020;11:1282;
3. Maertens K, et al. Eur J Pediatr 2020;179:235–42; 4. Marchant A, et al. Lancet Infect Dis 2017;17:e197–e208.
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Maternal side Foetal side



Vaccinazione delle donne in gravidanza 
aumenta il livello di Ab nel feto

• An ideal vaccine should raise the maternal 
antibody concentration to above the level 
needed to provide immunity throughout the 
pregnancy

• Ideally, maternal vaccination should also 
increase and maintain the antibody 
concentration in newborns to a level 
needed to provide immunity until the 
primary series of infant immunisations

IgG, immunoglobulin G.
Marchant A, et al. Lancet Infect Dis 2017;17:e197–e208.
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Effect of vaccination in pregnancy on 
antibody levels in the mother and infant



Livello di Ab materni nei feti dipende da 
livello Ab nel sangue materno, placenta ed età gestazionale 

*Transfer of maternal antibodies starts from around week 17 of pregnancy and increases with gestation.5 FcRn, neonatal Fc receptor; F:M, foetal:maternal; IgG, immunoglobulin G..
1. Marchant A, et al. Lancet Infect Dis 2017;17:e197–e208; 2. Maertens K, et al. Eur J Pediatr 2020;179:235–42.; 3. Ciobanu AM, et al. Diagnostics (Basel). 2020;10:583;
4. Malek A, et al. Am J Reprod Immunol 1996;36:284–55; 5. Buchy P, et al. Int J Infect Dis 2020;92:1–12.

26

Maternal titre and other
antibody-specific factors1,2

Placental health (transplacental transfer
of IgG via FcRn receptors)1–3

Gestational age (IgG transfer  
↑ as pregnancy progresses*)1,4
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Maternal antibody titre depends on vaccination status and time since last vaccination/disease2



Vaccini raccomanda+ 
in gravidanza

ü Influenza
ü Pertosse

devono essere ripetu2 ad ogni gravidanza
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Effective and safe transfer of maternal antibodies persisting two months 
postpartum following maternal immunization with different doses of 
recombinant pertussis-containing vaccines 
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A B S T R A C T   

Introduction: Recombinant acellular pertussis (ap) vaccines containing genetically inactivated pertussis toxin (PTgen) and filamentous hemagglutinin (FHA) with or 
without tetanus (TT) and diphtheria (DT) vaccines (Td) were found safe and immunogenic in non-pregnant and pregnant women. We report here maternal antibody 
transfer and safety data in mothers and neonates. 
Methods: This is the follow up of a phase 2 trial in 2019 among 400 pregnant women who randomly received one dose of recombinant pertussis-only vaccine 
containing 1 µg PTgen and 1 µg FHA (ap1gen), or Td combined with ap1gen (Tdap1gen), or with 2 µg PTgen and 5 µg FHA (Tdap2gen), or with 5 µg PTgen and 5 µg FHA 
(TdaP5gen, Boostagen®, BioNet, Thailand) or chemically-inactivated acellular pertussis comparator (Tdap8chem, Boostrix™, GSK, Belgium), either in the second or 
third trimester of gestation. IgG against PT, FHA, TT and DT were assessed by ELISA, PT-neutralizing antibodies (PTNA) by Chinese Hamster Ovary cell assay and 
safety outcomes at delivery in mothers and at birth. 
Results: Anti-PT and anti-FHA geometric mean concentration (GMC) ratio between infants at birth and mothers at delivery was above 1 in all groups. PT GMC in 
infants at birth were ≥30 IU/mL in all groups with the highest titers in infants found in TdaP5gen group at birth (118.8 [95% CI 93.9–150.4]). At 2 months, PT GMC 
ratio to Tdap8chem (98.75% CI) was significantly higher for TdaP5gen (2.6 [1.7–4.0]) and comparable for other recombinant vaccines. No difference in PTNA titers at 
birth was observed between all groups nor between time of vaccination. Adverse events were comparable in all vaccine groups. 
Conclusions: BioNet licensed (TdaP5gen and Tdap2gen) and candidate vaccines (Tdap1gen and ap1gen) when given to pregnant women in the second or third trimester 
of gestation are safe and have induced passive pertussis immunity to infants.   

1. Introduction 

Pertussis vaccination during pregnancy for prevention of early infant 
mortality is recommended by the World Health Organization in case of 
resurgence of pertussis or in countries with high or increasing infant 
morbidity/mortality from pertussis [1]. 

Pertussis immunization in pregnancy leads to active transport of 
maternal immunoglobulin G (IgG) antibodies across the placenta 
beginning in the second trimester to protect the infant during the first 
months of life [2]. 

Pertussis vaccination during pregnancy is supported by observa-
tional and randomized-controlled studies reporting significantly 
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across all groups and anti-DT rates were highest for Tdap8chem group 
(78.4% [95% CI 67.3–87.1]) and lowest for Tdap1gen (67.1% [95% CI 
55.1–77.7]) (Table 5). For pertussis, all infant groups had anti-PT GMC 
≥30 IU/mL at birth and ≥10 IU/mL at 2 months of age. Even though 
there is no well-defined anti-PT concentration that correlates with pro-
tection, the birth cut-off value of ≥30 IU/mL was considered potentially 
predictive of protection of infants until 2 to 3 months of age based on a 
half life of 36 days [23]. 

The proportion of infants at birth with cut-off value of ≥30 IU/mL for 
anti-PT antibody concentration ranged from 61.8% (Tdap1gen group) to 
90.7% (Boostagen®) (Fig. 2). At 2 months of age, the proportion of in-
fants with cut-off value of ≥10 IU/mL for anti-PT antibody concentra-
tion ranged from 57.3% (Tdap1gen group) to 89.0% (Boostagen®) 
(Fig. 2). 

A comparison of GMCs of anti-PT antibodies and GMTs of PT 
neutralizing antibody at the time of birth (cord blood or neonatal blood 
≤72 hours after birth) in maternal participants vaccinated during the 
second versus third trimester of pregnancy. At second trimester of 
pregnancy, the anti-PT antibodies ranged from 33.03 IU/mL (95% CI 
24.05–45.38) for Tdap1gen to 113.36 IU/mL (95% CI 82.82–155.17) for 
TdaP5gen, and at third trimester, the range are from 41.17 IU/mL (95% 
CI 32.15–52.73) for Tdap1gen to 123.66 IU/mL (95% CI 86.56–176.67) 
for TdaP5gen vaccine group. Similar values were obtained for PT 
neutralizing antibody. No difference in these outcomes between the 
second and third trimester of pregnancy was observed. 

3.3. Safety of maternal participants and infants 

An overview of safety results in maternal participants until 2 months 
after delivery is presented in Table 6. There were no vaccine-related 
SAEs, no AE leading to study withdrawal, and no deaths. Between 
21.5% and 38.0% of maternal participants in each study arm experi-
enced at least one complication during pregnancy. Furthermore, be-
tween 21.3% and 35.4% of participants in each vaccine group had at 
least one complication during labor or delivery. Please refer to Table 7 
for data regarding specific diagnoses. The percentage of maternal par-
ticipants who had caesarean section ranged from 41.3% (TdaP5gen 

group) to 53.8% (Tdap1gen group), with a history of previous caesarean 
section as the predominant reason leading to caesarean section in the 
study. In infants, the outcome at birth is shown in Table 6 with 9.6% 
(38/398) presenting with one or more of either prematurity, SGA, or low 
birthweight, and ranging from 1.3% (1/79) for Tdap8chem to 16.3% (13/ 
80) for Tdap1gen. Overall, prematurity was the most frequently reported 
outcome at 7.5% (30/398). Three cases of congenital anomalies were 
reported (0.8%) in this study. One or more non vaccine-related SAEs 
were reported in 13.7% (54/393) of eligible infants. No SAEs led to 
death or study withdrawal. 

4. Discussion 

We evaluated the pregnancy outcome and antibody transfer to neo-
nates after maternal immunization with recombinant pertussis vaccines 
containing different concentrations of genetically inactivated pertussis 
toxin. We found that anti-PT antibody levels at delivery were similar or 
higher across multiple dose levels compared to a reference vaccine 
known to protect against neonatal pertussis. Anti-PT, anti-FHA, anti-DT, 
and anti-TT GMC slightly decreased from 28 days after vaccine admin-
istration to the time of delivery with a single dose of recombinant 
acellular pertussis vaccine (either ap1gen, Tdap1gen, Tdap2gen, or 
TdaP5gen) in the second or third trimester of pregnancy. The GMCs were 
higher through the time of delivery than the GMC levels reported before 
vaccine administration. Immunogenicity data in infants reflected the 
pattern of results observed in the maternal participants; antibody titers 
were slightly higher than in maternal participants, indicating an active 
antibody transfer from the mother to the infant, and persistent with 
effective antibody levels up to 2 months of age. 

No safety issues of concern were identified in the study. Evaluation of 
pregnancy and neonatal outcomes in mothers and infants showed no 
vaccine-related adverse effects on pregnancy or newborn health out-
comes. Adverse pregnancy and neonatal outcomes in infants were 
similar across all vaccine groups. In our study, the incidence rate of 
prematurity or preterm birth (7.5%) and the rate of caesarean section 
(48.6%) were found similar to that in the general population at the two 
sites. There was no difference in proportion of caesarian section between 

Fig. 2. Proportion of infants with cut-off levels of anti-PT antibody at birth1 and at 2 months of age.  

K. Chokephaibulkit et al.                                                                                                                                                                                                                      
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vaccine groups. The high rate of caesarean sections in Thailand can be 
due to fear of labor pain [24] and belief in “auspicious dates” [25]. 

The ratio of anti-PT antibody from cord blood to delivery, in which 
GMCs were consistently higher in cord blood or neonatal samples than 
in maternal blood, demonstrates the active transfer of antibodies from 
mothers to their infants across all recombinant pertussis vaccine for-
mulations [26–28]. 

Of note, pertussis vaccination is recommended in the third trimester 
of gestation by the American College of Obstetricians and Gynecologists 
[6] while it is recommended in the second or third trimester in other 
countries [8,29]. Previous studies have investigated the optimal timing 
of maternal Tdap vaccination indicating that administration in the 
second or third trimester results in relatively higher neonatal antibody 
concentrations [23,30,31]. The evidence to date has been inconclusive 
regarding which trimester is preferable. However, in one prospective, 
observational, nonrandomized study comparing the transfer of anti-PT 
antibodies to the newborn following vaccination in the second and 
third trimester of pregnancy, second trimester vaccination conferred 
higher antibody concentrations to the newborn, particularly for pre-
mature babies [31]. 

In our study, we found no difference in GMC of anti-PT antibodies 
and GMT of PTNA at the time of birth if the vaccine was given during the 
second versus third trimester of pregnancy. These findings provide 
useful information regarding programmatic suitability for maternal 
pertussis immunization implementation, as the studied vaccines can be 
given at any time during the second or third trimester of gestation and at 
least fifteen days before delivery, as per World Health Organisation 
recommendations. 

When comparing Tdap1gen and Tdap2gen to TdaP5gen, we have 
observed a dose-dependent immune response against PT antigen in 
mothers and infants. Among all vaccine groups including Tdap8chem, the 
immune response to FHA was also dose dependent with titers increasing 
according to FHA content (1 µg, 5 µg or 8 µg). When compared to 
Tdap8chem, Tdap1gen induces the same anti-PT GMC with an adjusted 
GMC ratio of 1 (95% CI, 0.7–1.4), demonstrating PTgen is a strong 
immunogen even at a very low concentration (1 µg PTgen) 
[12,11,14,19]. 

In addition, vaccination with monovalent ap1gen induced higher 
anti-PT GMC than Tdap1gen in mothers and infants up to 2 months of 
age. This difference was found significant only when using adjusted 

GMC in mothers at delivery. This may be explained by potential inter-
ference of diphtheria and tetanus toxoids on anti-pertussis responses. 
Interestingly, when compared to Tdap8chem, the ap1gen vaccine induced 
significantly higher PT levels at the time of delivery, confirming the non- 
inferiority and superiority of ap1gen demonstrated in non-pregnant and 
pregnant women, one month after vaccination [19]. Given these find-
ings, monovalent acellular pertussis vaccine could potentially be used 
for subsequent pregnancies that do not need the diphtheria and tetanus 
components, avoiding unnecessary reactogenicity and cost of Td- 
combined formulations. 

We also found that in 2 month-old infants, levels of PT IgG elicited by 
recombinant pertussis formulations were higher than non-recombinant 
Tdap comparator, Tdap8 chem, which has been shown to be effective in 
reducing neonatal pertussis in observational studies [5]. 

Higher titers against (PT) elicited by the recombinant vaccines would 
be expected to increase protection against severe pertussis in young 
infants. A Consensus Conference organized by the World Association for 
Infectious Disease and Immunological Disorders (WAidid), with the goal 
of evaluating the most important reasons for the pertussis resurgence 
and the role of different acellular pertussis vaccines in this resurgence 
concluded that present knowledge indicates that PT, particularly if 
genetically detoxified, represents the main antigen that ensures pro-
tection from disease, although not from infection; and that the contri-
bution of other pertussis antigens (FHA, PRN and FIM) in vaccine 
efficacy and long-lasting protection is still under discussion and needs 
further study [32]. 

PTgen containing vaccines (aP5gen, TdaP5gen and Tdap2gen) are 
licensed for booster use in adolescents and adults including pregnant 
women and the elderly. The availability of affordable low-dose ap1gen 
and Tdap1gen vaccines could make maternal pertussis vaccination more 
accessible in low-middle income countries. 
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Table 7 
Summary of pregnancy complications.  

Pregnancy complication ap1gen 
(N¼79) 

Tdap1gen 
(N¼80) 

Tdap2gen 
(N¼79) 

TdaP5gen 
(N¼80) 

Tdap8chem 
(N¼79) 

n (%) n (%) n (%) n (%) n (%) 

Pregnancy loss or stillbirth 0 0 0 0 0 
Preterm delivery 4 (5.0) 10 (12.5) 8 (10.1) 8 (10.0) 0 
Premature rupture of membranes 3 (3.8) 7 (8.8) 7 (8.9) 5 (6.3) 3 (3.8) 
Pregnancy-induced hypertension 1 (1.3) 4 (5.0) 5 (6.3) 1 (1.3) 3 (3.8) 
Preeclampsia/eclampsia 1 (1.3) 4 (5.0) 1 (1.3) 2 (2.5) 2 (2.5) 
Intrauterine growth restriction 1 (1.3) 0 0 1 (1.3) 0 
Obstetric hemorrhage 1 (1.3) 0 0 0 0 
Gestational diabetes 8 (10.0) 8 (10.0) 9 (11.4) 6 (7.5) 3 (3.8) 
Other 10 (12.5) 4 (5.0) 8 (10.1) 10 (12.5) 9 (11.4) 

Acute nasopharyngitis 1 (1.3) 0 0 0 0 
Anemia 0 0 1 (1.3) 0 0 
Cellulitis 0 0 1 (1.3) 0 0 
Fetal distress 5 (6.3) 2 (2.5) 2 (2.5) 3 (3.8) 7 (8.9) 
Fever 1 (1.3) 0 0 0 0 
Hematuria 0 0 0 1 (1.3) 0 
Infection 2 (2.5) 0 1 (1.3) 2 (2.5) 0 
Myoma 0 0 1 (1.3) 1 (1.3) 0 
Oligohydramnios 1 (1.3) 1 (1.3) 0 2 (2.5) 1 (1.3) 
Placenta previa 0 1 (1.3) 0 0 0 
Threatened preterm labor 0 0 2 (2.5) 1 (1.3) 1 (1.3) 

Abbreviation: N or n, number of participants. 
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Aggiornamento novembre 2019 
 

Con la presente nota si integrano e aggiornano le indicazioni già fornite con la Circolare del 21/11/2018, 
prot. 34074. 

Le vaccinazioni sono uno degli strumenti preventivi più efficaci in Sanità Pubblica. Esse sono in grado di 
prevenire, in modo efficace e sicuro, lo sviluppo di alcune malattie infettive, le loro complicanze e la loro 
diffusione. Esse hanno un impatto rilevante in termini di riduzione dell’incidenza delle malattie stesse e di 
possibili decessi ad esse correlati, nonché di diminuzione delle sequele a breve e lungo termine e dei costi 
legati all’assistenza durante e dopo la malattia.   

L’uso delle vaccinazioni, oltre che per la protezione di specifiche classi di età in cui sono maggiori i rischi, 
deve tenere in considerazione anche specifiche esigenze, ad esempio legate a particolari condizioni di vita, di 
lavoro e di salute, come sottolineato anche nel PNPV 2017-2019.  
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Scopo del presente documento è ribadire l’importanza delle vaccinazioni come strumento di promozione 
della salute della donna in età fertile, in previsione e durante la gravidanza, proteggendo se stessa e il 
nascituro da alcune specifiche patologie infettive. 

Vaccinazioni in età fertile 
Alcune malattie possono incidere negativamente sulla fertilità o avere conseguenze sull’esito di una 
gravidanza. Di conseguenza, per le donne in età fertile sono indicate, se non già immuni, le vaccinazioni 
contro morbillo, parotite, rosolia, varicella e papilloma virus (HPV). Di grande importanza è anche il 
richiamo decennale della vaccinazione contro difterite, tetano e pertosse. 

Vaccinazione anti morbillo-parotite-rosolia (MPR) e varicella 
L’eliminazione di morbillo e rosolia congenita è una priorità assoluta, riconosciuta anche 
dall’Organizzazione Mondiale della Sanità (OMS) che ha definito un piano mondiale a cui l’Italia ha aderito. 
È, quindi, necessario utilizzare tutte le occasioni possibili per verificare lo stato immunitario della donna nei 
confronti di morbillo, parotite e rosolia; in assenza di immunizzazione anche solo verso una delle malattie 
elencate, è opportuno proporre attivamente la vaccinazione con due dosi di vaccino MPR, con un intervallo 
di un mese tra le dosi. 

Per le donne in età fertile, in considerazione del maggior rischio di sviluppare complicanze gravi in età 
adulta e dei seri rischi per la salute embrio-fetale, conseguenti all’infezione naturale contratta da una donna 
in gravidanza, è consigliabile valutare lo stato immunitario contro la varicella e, se necessario, proporre 
attivamente la vaccinazione con due dosi di vaccino, con un intervallo di un mese tra le dosi.  

Attualmente sono in commercio sia vaccini trivalenti MPR e monovalenti varicella, sia vaccini tetravalenti 
MPR-V. 

Vaccinazione anti-HPV 
Secondo il PNPV 2017-2019, il dodicesimo anno di vita (dal compimento dell’11° compleanno al 
compimento del 12°) rappresenta l’età raccomandata per l’offerta attiva e gratuita della vaccinazione anti-
HPV. Cionondimeno, benefici possono derivare anche dalla somministrazione del vaccino in età superiore, 
specialmente se prima del debutto sessuale. È opportuno consigliare la vaccinazione anti-HPV, alle donne in 
età fertile non vaccinate in precedenza, utilizzando, ad esempio, l’occasione dell’invito al primo screening 
per la citologia cervicale (Pap-test o HPV test). Si rimanda alle strategie vaccinali attuate dalle singole 
Regioni (gratuità o regime di co-pagamento) per tutte le fasce d’età superiori ai 12 anni. 

Vaccinazione contro difterite, tetano, pertosse (dTpa) 
Nel corso della vita è raccomandata la somministrazione periodica (ogni 10 anni) della vaccinazione dTpa 
con dosaggio per adulti, che deve essere offerta in modo attivo, individuando le occasioni e le modalità più 
opportune per tale offerta. Un’alta copertura con questa vaccinazione: 

− consente di limitare la circolazione del batterio della pertosse e ridurre i casi di malattia che, soprattutto in 
età adulta possono manifestarsi con quadri atipici che difficilmente inducono a sospettarne l’etiologia e, 
quindi, a giungere in tempi brevi ad una diagnosi corretta,  

− offre protezione individuale nei confronti del tetano in seguito a traumi e ferite, limitando anche 
l’impiego della profilassi post-esposizione e il verificarsi di casi che rappresentano sempre un’emergenza 
clinica,  

− permette di evitare che la difterite possa tornare nel nostro Paese. 

Vaccinazioni in previsione di una gravidanza 
In previsione di una gravidanza, è necessario che le donne siano protette nei confronti di morbillo-parotite-
rosolia (MPR) e della varicella, dato l’elevato rischio, per il nascituro, derivanti dall’infezione materna 
durante la gravidanza, specie se si verifica nelle prime settimane di gestazione. Per la varicella contratta 
nell’immediato periodo pre-parto, il rischio, oltre che per il nascituro, può essere molto grave anche per la 
madre.  
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È stato osservato che le madri trasferiscono anticorpi al prodotto del concepimento, offrendogli così un certo 
grado di protezione contro malattie quali morbillo, difterite e poliomielite. Gli anticorpi materni sono in 
grado di proteggere i neonati dalle infezioni, e modificare la severità delle relative malattie infettive nei 
bambini, per un periodo di tempo variabile, a seconda del livello di trasmissione placentare e del tasso di 
decadimento degli anticorpi acquisiti passivamente. La trasmissione transplacentare di anticorpi è un 
processo selettivo, attivo e intracellulare, che inizia intorno alla 17a settimana di gestazione e 
progressivamente aumenta, fino alla 40a settimana, quando le IgG fetali raggiungono livelli più elevati 
rispetto a quelle materne. Tuttavia, i livelli di IgG fetali sono influenzati da diversi fattori, tra cui 
concentrazione delle immunoglobuline nel sangue materno, anomalie della placenta, tipo di vaccino 
eventualmente ricevuto, età gestazionale al parto e tempo intercorso tra vaccinazione e parto.  

Nel corso di ogni gravidanza e per ogni successiva gestazione sono raccomandate le vaccinazioni anti-dTpa e 
anti-influenza (se la gestazione si verifica nel corso di una stagione influenzale).  

Vaccinazione contro difterite, tetano, pertosse (dTpa) 
Di grande rilievo è la vaccinazione dTpa durante ogni gravidanza, anche se la donna in gravidanza sia già 
stata vaccinata o sia in regola con i richiami decennali o abbia contratto la pertosse. Infatti, la pertosse 
contratta nei primi mesi di vita può essere molto grave e persino mortale, la fonte di infezione è 
frequentemente la madre, e la protezione conferita passivamente da madri infettate dal bacillo della pertosse 
o vaccinate molti anni prima è labile e incostante. Per tali motivi, vaccinare la madre nelle ultime settimane 
di gravidanza consente il trasferimento passivo di anticorpi in grado di proteggere il neonato fino allo 
sviluppo di una protezione attiva attraverso la vaccinazione del bambino (a partire dal 3° mese di vita). Il 
periodo raccomandato per effettuare la vaccinazione è dalla 27a alla 36a settimana di gestazione, idealmente 
intorno alla 28a settimana, al fine di consentire alla gestante la produzione di anticorpi sufficienti e il 
conseguente passaggio transplacentare. Infatti, sebbene la vaccinazione possa essere effettuata in qualsiasi 
epoca della gravidanza, senza compromettere la sicurezza del vaccino, quanto più ci si avvicina alla data 
presunta del parto, tanto minore potrebbe essere l’impatto in termini di protezione del neonato.  

Nei casi in cui la vaccinazione non sia stata effettuata durante la gravidanza, si raccomanda di proporla 
subito dopo il parto per la protezione del neonato riducendo la possibilità che la madre possa trasmettergli la 
pertosse.. 

In considerazione del fatto che gli anticorpi anti-pertosse si riducono progressivamente con il trascorrere del 
tempo, è raccomandato effettuare la vaccinazione dTpa ad ogni gravidanza: questo potrà garantire il 
passaggio di un alto livello di IgG ad ogni nascituro. 

Il vaccino dTpa si è dimostrato sicuro sia per la donna in gravidanza, sia per il feto.  

Vaccinazione anti-influenzale 
La vaccinazione anti-influenzale è raccomandata e offerta gratuitamente alle donne in qualsiasi epoca della 
gravidanza. Infatti, l’influenza stagionale aumenta il rischio di ospedalizzazione materna, prematurità, parto 
cesareo, distress fetale, basso peso del nascituro e interruzione di gravidanza. Anche nei neonati al di sotto 
dei 6 mesi di vita, per cui non esiste ancora un vaccino, l’influenza aumenta il rischio di malattia severa e 
complicanze.  

La vaccinazione in gravidanza ha, invece, un effetto protettivo sui neonati attraverso il passaggio di anticorpi 
protettivi dalla madre.  

Il vaccino anti-influenza può essere somministrato in totale sicurezza insieme al dTpa. 

I vaccini controindicati in gravidanza  
Eventuali rischi teorici da vaccinazione in gravidanza potrebbero derivare dall’utilizzo di vaccini a virus 
vivo. Pertanto, la somministrazione di vaccini vivi attenuati è, a scopo cautelativo, controindicata in 
gravidanza. 
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Tabella 1: Vaccinazioni in donne in età fertile, in gravidanza e nel puerperio 

Vaccinazioni in età fertile Note 
Raccomandate MPR e varicella  Se non vaccinata e anamnesticamente 

negativa anche solo a una delle malattie 
elencate. Ritardare la gravidanza di 4 
settimane dopo la vaccinazione 

dTpa Richiamo ogni 10 anni  
HPV Nel corso del 12° anno di vita. Raccomandato 

anche recupero in caso di non vaccinazione in 
quella età, possibilmente prima dell’inizio 
dell’attività sessuale 

Vaccinazioni in gravidanza 
Raccomandate dTpa Dalla 27a alla 36a settimana di gestazione, 

idealmente intorno alla 28a settimana, e ad 
ogni gravidanza, indipendentemente 
dall’anamnesi positiva per malattia o 
pregressa vaccinazione 

 influenza inattivato In qualsiasi epoca della gravidanza 

Controindicate Vaccini vivi attenuati (MPR, Varicella, 
zoster), BCG4, encefalite giapponese5 

Vaccini MPR, Varicella, zoster se 
somministrati non costituiscono indicazioni 
all’interruzione volontaria di gravidanza 

Non raccomandate 
per dati non 
disponibili 

HPV, Tifo orale (se necessario, preferire la 
formulazione a subunità iniettabile), 
pneumococco 

Se somministrate non costituiscono 
indicazioni all’interruzione volontaria di 
gravidanza 

Possibili se beneficio 
maggiore del rischio 

Epatite A, epatite B, IPV6, meningococco, 
TBE7, rabbia, colera, febbre gialla8 

Se somministrate non costituiscono 
indicazioni all’interruzione volontaria di 
gravidanza 

Vaccinazioni nel puerperio* 
Raccomandate MPR e varicella  Se la donna non è stata vaccinata e se 

anamnesticamente negativa anche solo a una 
delle malattie elencate 

dTpa Se la donna non è stata vaccinata durante la 
gravidanza. In tale evenienza è altresì 
opportuna la vaccinazione dei contatti stretti 

* L’allattamento non è una controindicazione alla vaccinazione 

 

    IL DIRETTORE GENERALE 
           *F.to Dott. Claudio D’Amario 
 
Il Direttore dell’Ufficio 5 
dr. Francesco Maraglino 
 
Referente/Responsabile del procedimento: 
Iannazzo Stefania – 06.59943836  
 
 
*“firma autografa sostituita a mezzo stampa, ai sensi dell’art. 3, comma 2, del D. Lgs. n. 39/1993” 

                                                        
4 Non vi sono studi che dimostrano reazioni avverse nella donna e nel feto 
5 Non esistono dati relativi all’innocuità del vaccino anti-encefalite giapponese somministrato in gravidanza. In caso non sia possibile rimandare il 
viaggio verso zone ad alto rischio o garantire una adeguata protezione contro le punture di insetto la valutazione deve essere effettuata dal medico 
vaccinatore, eventualmente con la consulenza del medico specialista che ha in cura la donna. La vaccinazione può essere somministrata nelle 
situazioni ad alto rischio di infezione che superano il teorico rischio del vaccino, tenendo conto che l’infezione da encefalite giapponese è causa di 
aborto se contratta nei primi due trimestri di gravidanza 
6 Da evitare nei primi 2 mesi di gestazione 
7 Dovrebbe essere considerato per le donne gravide che vivono in aree ad alta incidenza di malattia (>5 casi/100 000 anno). Nelle aree dove 
l’incidenza di malattia è medio/bassa (<5 casi/100 000 anno) la vaccinazione può essere considerata nelle persone a maggior  rischio (ad es. in donne 
che partecipano ad attività all’aperto ad alto rischio) 
8 Controindicata nei primi 6 mesi di gravidanza. 
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Obiettivi del Piano
• mantenere lo stato Polio free
• raggiungere e mantenere l’eliminazione di morbillo e rosolia
• rafforzare la prevenzione del cancro della cervice uterina e delle altre 

malattie HPV correlate
• raggiungere e mantenere le coperture vaccinali target rafforzando 

Governance, Reti e percorsi di prevenzione vaccinale
• promuovere interventi vaccinali nei gruppi di popolazione ad alto rischio per 

patologia, favorendo un approccio centrato sulle esigenze del 
cittadino/paziente

• ridurre le diseguaglianze e prevedere azioni per i gruppi di popolazione 
difficilmente raggiungibili e/o con bassa copertura vaccinale

• completare l’informatizzazione delle anagrafi vaccinali regionali e mettere a 
regime l’anagrafe vaccinale nazionale

• migliorare la sorveglianza delle malattie prevenibili da vaccino
• rafforzare la comunicazione in campo vaccinale 
• promuovere nei professionisti sanitari la cultura delle vaccinazioni e la 

formazione in vaccinologia.



I vaccini rappresentano un importante strumento 
di prevenzione
- dei difetti congeniti
- di malattie materno-fetoneonatali

N.B. L’offerta attiva (informazione adeguata, 
indicazione scritta in cartella) aumenta 
sensibilmente la copertura vaccinale

Take-home messages (1)



üAlle bambine sono raccomandaM i vaccini previsM del 
calendario vaccinale, se ciò non è stato faPo vanno offerM i 
vaccini 

- alla prima visita ginecologica 
- in puerperio
üAlle donne in gravidanza sono raccomandaM i vaccini per 

pertosse (dTpa) ed influenza secondo le modalità previste
N.B. Il vaccino anM-influenza può essere eseguito in 
contemporanea al vaccino anM-Covid

Take-home messages (2)



Grazie a tutte/i…….

www.aogoi.it
www.sigo.it

To avoid criticism say nothing, do nothing, be nothing
(Elbert Hubbard, 1856-1915)

Arrivederci al 14-15 marzo 2025!

http://www.aogoi.it/
http://www.sigo.it/

