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Key points

o The negative impact of infectious diseases and their immunoprevention during the different stages of a woman’s life
requires a broad approach including adolescence, adulthood, pregnancy and the postmenopausal phase.

o Immunization of pregnant women should be a priority for the protection of the maternal-fetal dyad, especially in re-
gions with high rates of infections preventable by immunization.

o Brazil has one of the most comprehensive vaccination programs in the world - the National Immunization Program
(Programa Nacional de Imunizagdes, PNI) — that serves all age groups: newborns, children, adolescents, adults, pregnant
women and older adults, as well as groups with special needs, such as adolescents, pregnant and older adult women.

» However, vaccination coverage remains below ideal for all available vaccines, especially among adolescents and preg-
nant women, and Febrasgo is committed to collaborating with the PNI to combat vaccine hesitancy.

+ The gynecologist/obstetrician is the reference physician for women, therefore the access to information and updates re-
garding all vaccines recommended for their patients is extremely important for this professional, aiming at the greatest
possible protection.

o The objective of this Febrasgo Position Statement is to bring an update to women’s vaccination schedule, covering some
vaccines that are available, including new approved vaccines and those in the commercialization phase.

o This work is a compilation of the First Febrasgo Scientific Immunization Forum held in the city of Sdo Paulo in October
2023 with the objective to update recommendations for vaccines in use and new innovative vaccines soon to be available.

Recommendations
The following recommendations were developed in the First Febrasgo Women’s Vaccination Forum:

o Febrasgo recommends the following dose schedule for HPV vaccines:

o - Not previously vaccinated against HPV: 9-20 years => HPV4 (available on the public network) or HPV9 (in shared de-
cision) => two doses six months apart (0-6 months), from 21 to 45 years of age: three doses of HPV9 (at 0-2-6 months).

o Febrasgo preferably recommends the HPV9 vaccine for all age groups based on a shared decision between the health-
care professional and the woman/family.

o Febrasgo recommends the 9V vaccine for those already previously vaccinated with a complete or incomplete schedule
with the 4V and 2V vaccines, and who wish to extend protection against other types of HPV, in a schedule according to
age group and in a shared decision between the health professional and the woman/family.

o For the transgender population and users of pre-exposure prophylaxis (PREP) or post-exposure prophylaxis (PEP),
Febrasgo recommends a dose schedule according to age group on the same schedule.

o Febrasgo recommends the following vaccines for pregnant women:

- Trivalent influenza*: single dose, intramuscular, annual during seasonal periods, at any stage of the pregnancy period;
- Triple acellular bacterial, adult type * (diphtheria, tetanus and pertussis) - Tdap or Tdap-IPV:
- Adult double* (diphtheria and tetanus) - DT: Tdap is recommended in all pregnancies;
o Women not vaccinated during pregnancy should be vaccinated in the puerperal period as early as possible.
o If Tdap is unavailable, it can be replaced by Tdap-IPV. Prescription is at the physician’s discretion.
- Hepatitis B*: three doses at intervals of zero, two and six months for those not vaccinated or susceptible;
- COVID-19%: single dose of the variant in circulation, intramuscularly, at any stage of pregnancy, six months after
the last dose administered;
- RSV:single dose, intramuscularly, between 24 and 36 weeks of pregnancy.

* Available in the PNI.
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Febrasgo recommends that pregnant women avoid vaccinating against yellow fever, unless there is an epidemiological
emergency, in which case the physician must evaluate the benefits and risks. If women breastfeeding children under six
months of age need to be vaccinated, they must stop breastfeeding for ten days after vaccination.

For women over 60 years of age, Febrasgo recommends vaccination to prevent S. pneumoniae with PCV13 or PCV15
in a single dose schedule. For those who already have a dose of PCV13 or PCV15, it is recommended to take a dose of
PPSV23 after two to six months, with a booster dose after five years.

For women over 50 years of age and immunocompromised women over 18 years of age, Febrasgo recommends the
inactivated recombinant vaccine for HZ.

Febrasgo recommends the trivalent influenza vaccine to protect women at all stages of life.

Febrasgo recommends the RSV adjuvanted vaccine for women over 60 years of age, especially for those in higher risk
groups (with cardiopathy, pneumopathy, diabetics, nephropathy and liver disease).

Febrasgo recommends the dengue vaccine for women aged four to 60 years in two doses, three months apart, subcuta-
neous application. It has the potential to protect women against this significant public health threat.

Febrasgo recommends the ACWY meningococcal conjugate vaccine for those vaccinated in childhood, with a booster
at 11 years of age or five years after the last dose. For unvaccinated people up to 15 years old, in two doses, five years
apart, and from 16 years old, in one dose.

For adolescents not vaccinated in childhood, Febrasgo recommends: meningococcal B vaccine in two doses, at least one
month apart or six months apart with the vaccine authorized for that interval. These vaccines are not interchangeable.

Background

HPV vaccination

Persistent infection with oncogenic types of human papil-
lomavirus (HPV) is a necessary antecedent condition for
the occurrence of cervical cancer.’ In Brazil, a woman
up to 45 years of age dies from cervical cancer at every 80
minutes.” HPV infection is very prevalent, with a peak of
infection occurring in adolescents and young adults and
less frequently, although not less important, after the age
of 45.%)

The target age for HPV vaccination suggested by the
World Health Organization (WHO) is between nine and
13 years old. From April 2024, the National Immunization
Program (Programa Nacional de Imunizagées, PNI) in
Brazil makes the vaccine available for boys and girls aged
nine-14 years on a single dose scheme.®>®

Over the last 10 years, several studies have shown sig-
nificant evidence that one dose of the HPV vaccine can pro-
vide protection equal to two or three doses (depending on
age) in areas with high vaccination coverage. Such results,
added to the difficulties faced by many countries in incor-
porating vaccination against HPV, motivated the WHO in
2022, and the Pan American Health Organization (PAHO)
in 2023, after thorough analysis by their technical-scien-
tific committees (Strategic Advisory Group of Experts on
Immunization [SAGE] and Technical Advisory Group
[TAG]) to the position in favor of adopting a single-dose
vaccination schedule of the HPV vaccine up to 20 years of
age; two doses at six-month intervals from 21 years of age;
and three doses for immunocompromised people, leaving
it up to countries to adopt or not this reccommendation.”

Thus, considering the recommendations of the WHO
and PAHO with evidence showing that the single dose regi-
men of the HPV vaccine for people aged nine-20 years with-
out immunosuppression can provide protection against cer-
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vical cancer equal to that of the two or three dose regimen,
the difficulty of incorporating the vaccine in many countries
and achieving adequate coverage in the second dose of the
HPV vaccine, and the increase in vaccination coverage in
countries where the single dose was adopted, the partici-
pants of the Technical Advisory Chamber of Immunizations
(CTAI) of the Department of the National Immunization
Program (DPNI) recommended and the Ministry of Health
followed the recommendation, and started to adopt a single
dose of the HPV vaccine in the PNI for adolescents aged
nine-14 years. The single dose of HPV is adopted and the
recommendations for other groups (immunosuppressed and
victims of sexual violence) are maintained.®”

For women with a history of treatment for cervical in-
traepithelial neoplasia grade 2 (CIN 2) or a more severe le-
sion, long-term follow-up data have shown that they are at
increased risk of cancer for at least 25 years after treatment
and the rate of persistent or recurrent disease varies from
4% to 18%.®

On the other hand, some authors have already pub-
lished evidence that vaccination against HPV reduces the
recurrence of high-grade lesions after surgical treatment,
especially when related to HPV16 and HPV18.®) This ev-
idence has been confirmed recently by more robust studies.

An important systematic review with meta-analysis
published in 2020 showed that adjuvant HPV vaccination
in the context of surgical excision for CIN 2 or more severe
lesion is associated with a reduced risk of recurrent cervical
dysplasia in general, and a reduction in risk of recurrent
lesions caused by the most oncogenic strains (HPV16 and
HPV18). This study concluded that vaccination against
HPV should be considered in adjuvant treatment of pa-
tients undergoing surgical excision for CIN 2 or higher.(*!)

This evidence led committees of medical societies
and regulatory bodies, such as the American Society for
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Colposcopy and Cervical Pathology (ASCCP) and the
Febrasgo Specialized National Commission (CNE) on
Vaccines to publish new guidelines recommending vacci-
nating unvaccinated adult women or those with incomplete
vaccination, in a scheme recommended according to age
and up to the limit of 45 years of age. The timing of vaccina-
tion must be close to the therapeutic procedure, and can be
started pre-, peri- or post-operatively.!>1%)

In relation to victims of sexual violence, studies suggest
including this group in the vaccination against HPV, consid-
ering that individuals who have suffered sexual violence nor-
mally live in an environment where there is the possibility of
recurrence. Such evidence has grown and consequently led
to the publication of new guidelines by committees of medi-
cal societies and regulatory bodies, which recommend vacci-
nation against HPV in these situations.!#¢)

In 2022, the WHO published their position and up-
date regarding the HPV vaccine, recommending the con-
sideration of the following population as a priority for HPV
vaccination in public health programs: immunocompro-
mised women and men, including those living with HIV, as
well as children and adolescents who have suffered sexual
abuse, due to the increased risk of contracting HPV-related
diseases.!”

National data show that up to 30% of victims of sex-
ual violence later develop HPV lesions. A recent technical
note published by the Ministry of Health included victims
of sexual violence as a priority group for vaccination against
HPV. It established that people aged nine-14 years should
receive two doses of the vaccine at six-month intervals, and
people aged 15-45 years, patients with HIV, solid organ
transplants or bone marrow transplants and cancer, as well
as immunosuppressed patients should receive three doses
of the vaccine at intervals of zero, two and six months."®

The importance of vaccination against HPV in differ-
ent risk groups was discussed in that presentation, provid-
ing data for the PNI, which currently covers the age group
from nine to 45 years and seeks to balance sexes. During
the presentation, the use of HPV vaccination was also dis-
cussed as a focus on preventing new infections with other
HPV subtypes and reducing the recurrence of lesions in in-
dividuals already exposed to the virus, especially in women
previously treated for high-grade CIN. According to the
representatives at the forum, a consensus was reached that
the vaccine should be administered even to patients who
have already been infected, taking into account the protec-
tion that can be offered to other subtypes of the HPV virus,
as well as improving immunity of the patient for the subtype
already acquired. Studies have shown reductions of more
than 70% in the recurrence of lesions in vaccinated patients
undergoing high-grade lesion treatment procedures. The
benefits of vaccination for reducing the recurrence of le-
sions in sites other than the cervix, such as the anus and lar-
ynx, were also highlighted. The importance of considering
and including the LGBTQ+ population as a group in vac-
cination programs, as well as people with reduced access to
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health services, was emphasized. Vaccination was also sug-
gested for users of pre-exposure prophylaxis (PREP) and
post-exposure prophylaxis (PEP) aged 18 and over.!”

Vaccination against respiratory syncytial virus (RSV)
The RSV was isolated in 1955 and is spread through respira-
tory secretion. Clinical symptoms vary according to age.®”
The burden of the disease tends to be underestimated in old-
er adults. The most serious forms affect the extremes of age
— babies and older adults -, and practically 100% of children
become infected up to the age of two years. More than 95% of
lower respiratory infections and 97% of deaths attributed to
the RSV occurred in low- and middle-income countries.*

Bronchiolitis generally develops in young children,
recurrent wheezing in older children, the common cold in
healthy adults and asthma exacerbation, chronic obstruc-
tive pulmonary disease and severe respiratory disease in
older adults. The strategy of actively vaccinating pregnant
women was discussed with the aim of achieving the trans-
fer of protective antibodies to the fetus and consequently
to newborns. Passive immunization with two currently
licensed monoclonal antibodies — nirsevimab and palivi-
zumab — was also shown to protect newborns.

There are also two RSV vaccines approved for old-
er adults: the adjuvanted vaccine and the non-adjuvanted
vaccine, both using the F protein in its pre-fusional con-
formation.®2

Regarding the prevention of the disease in young in-
fants, the different passive immunization strategies were
discussed, comparing maternal vaccination and immuniza-
tion using monoclonal antibodies directly administered to
the newborn.

In clinical studies with a candidate vaccine for preg-
nant women, an imbalance was observed between those
vaccinated and the placebo group, and an increased risk of
premature birth in the vaccinated group led to the interrup-
tion of this clinical trial.®

The currently approved vaccine, also with the F pro-
tein, pre-fusional, bivalent, against RSV genotypes A and B,
non-adjuvanted, did not present a significant incidence of
premature births, and it is the only one in the world indicat-
ed for pregnant women. The effectiveness of this vaccine for
preventing severe lower respiratory tract disease in infants
was considered excellent; 81.8% in the first three months,
decreasing to 69.4% after six months. For the mild form
— lower respiratory tract infection without hospitalization
- the effectiveness was lower, 57.1% in the first trimester
and 51% in the first six months of life, reaching the pri-
mary objective. In the secondary objective after 12 months,
protection of up to 45% prevention of RSV infections was
still maintained, and after 360 days, statistical criteria with a
significant confidence interval were also reached.®®

The seasonality of the virus and gestational age must
be considered to define the ideal time to apply the vaccine
during pregnancy and induce enhanced transfer of anti-
bodies. The studies were conducted with administration
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of the vaccine at weeks 24-36 of pregnancy. The Advisory
Committee on Immunization (ACIP) recommends admin-
istering the vaccine between 32 and 36 weeks, noting that
during this interval there is a reduction in the risk of serious
adverse events, such as prematurity and disorders such as
hypertension in pregnancy, including preeclampsia.??

The non-adjuvanted vaccine is authorized for preg-
nant women and registered by Anvisa. It must be applied
between the second and third trimesters (weeks 24-36) to
protect newborns. During clinical studies, some adverse ef-
fects were observed when administering the vaccine. The
most common were pain at the vaccination site (40%),
headache (31%) and muscle pain (26%). In clinical trials,
low birth weight (5.1% non-adjuvanted vaccine versus 4.4%
placebo) and neonatal jaundice (7.2% non-adjuvanted vac-
cine versus 6.7% placebo) were also observed in newborns
followed in the studies.®

Passive immunization with the monoclonal antibody
nirsevimab administered to newborns and infants under
one year of age is considered an excellent alternative to the
vaccine during pregnancy, providing high protection to the
baby and not posing a risk to the pregnancy. However, in-
dustrial-scale production is still more expensive and com-
plex, which makes universal coverage difficult.**"

The RSV can cause severe diseases in older adults,
especially respiratory complications. Since there is no spe-
cific treatment, vaccination is the best form of prevention.
Although this respiratory infection is less frequent than in-
fluenza and COVID, RSV was more associated with severe
diseases among hospitalized older adults.®

Two vaccine formulations against RSV are being
launched for use in older adults, both using the F protein
in their pre-fusional conformation as an antigen. Another
vaccine with messenger RNA technology is in phase 3 and
has not yet been approved.

In Brazil, RSV vaccines from two laboratories were
approved by the National Health Surveillance Agency
(Anvisa) for use throughout the national territory. These
vaccines protect people over the age of 60 against RSV
and diseases associated with the virus, such as severe acute
respiratory syndrome and pneumonia. The vaccines are
currently in the registration phase with the Drug Market
Regulation Chamber (CMED) and should be released for
sale soon, initially in the private vaccination network.?**"

In both RSV vaccines studies in older adults, some
rare cardiac (atrial fibrillation) and neurological (Guillain-
Barré syndrome) events occurred, but the safety profile
was considered acceptable. Post-marketing studies for
both vaccines will be maintained to evaluate effectiveness
and safety.*%3V

Both vaccines have demonstrated moderate to high ef-
ficacy in preventing RSV disease, and surveillance agencies
suggest that vaccination should prevent considerable mor-
bidity in these patients over 60 years of age. To date, there is
no evidence if there will be a need for revaccination. It was
also observed that the co-administration of the RSV vac-
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cine with the influenza vaccine did not demonstrate inter-
ference in the immune response of both, with an adequate
safety profile.®?

Vaccination against pertussis, tetanus

and diphtheria in pregnant women

An increase in the occurrence of pertussis cases was ob-
served in several countries from 2010 onwards, even with
high vaccination coverage. In 2012, 41,880 cases of pertus-
sis were recorded in the USA; 2,746 cases in children under
one year of age, and only 2.6% of pregnant women were
immunized during pregnancy.® A significant increase in
the incidence of pertussis cases was observed between 2011
(2,248 cases ) and 2014 (8,614 cases) in Brazil, with 61% di-
agnosed in children under one year of age and the majority
of this group under the age of two months, with worsened
outcomes.®

In 2014, Brazil's PNI included the adult-type triple
acellular vaccine (Tdap) for pregnant women between 27
and 36 weeks of pregnancy. In 2017, the recommendation
was changed to administer the vaccine from the week 20
onwards with the aim of protecting newborns through pas-
sive immunization via the placenta. The Tdap vaccine is
considered effective and safe.®?

According to the Advisory Committee for Immunization
Practices (ACIP, USA) and the Center of Diseases Control
(CDC, USA), when reviewing data from the Vaccine Adverse
Reporting System (VAERS) surveillance system, as well as in
smaller studies, no elevated risks or unusual patterns of ad-
verse effects were found. The safety of Tdap vaccines in preg-
nant women was also found in a study in Brazil.®¥

The Tdap vaccine is recommended for pregnant wom-
en after 20 weeks of pregnancy and also for family mem-
bers and cohabitants in order to protect the young infant
(cocoon strategy). The Tdap vaccine administered during
pregnancy, in addition to presenting a 90% reduction in
the risk of children contracting whooping cough in the first
months of life, provides additional protection of around
70% throughout the first year of life.¢

Influenza and COVID-19 vaccine in pregnant women
Flu vaccination is highly recommended for pregnant wom-
en due to the increased risk of symptoms and complications
during pregnancy. Furthermore, by vaccinating pregnant
women, the fetus and the newborn in the first six months of
life are protected through the passage of antibodies via the
placenta and lactation.®®®

There are two vaccine formulations available: triva-
lent (public system) and tetravalent (private clinics). These
vaccines are considered safe, have minimal local adverse
events, and are recommended annually as the immunity
lasts six-12 months. Pregnant women and puerperal wom-
en up to the first 45 days are considered risk groups and
should be given priority for vaccination. Vaccination sig-
nificantly reduces the risk of gestational complications and
infections in newborns.®”
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With the emergence of the COVID-19 pandemic, the
vaccination situation against the causative agent SARS-
CoV-2 has evolved since mid-2020, with regular updates
from the Ministry of Health regarding morbidity and vacci-
nation coverage. Four types of vaccines are currently autho-
rized in Brazil: viral vector vaccine, inactivated vaccine and
modified RNA vaccines (mRNA). The Ministry of Health
does not recommend the viral vector platform vaccines for
pregnant and puerperal women, but other vaccines are per-
mitted. Inactivated or modified RNA (mRNA) COVID-19
vaccines are considered safe for pregnant and puerperal
women, with no risk of malformations to the fetus and with
the recommendation of administration throughout pregnan-
cy and puerperal period up to 45 days after birth. The mRNA
vaccine is currently recommended for pregnant women,
with doses and formulations varying according to age group.
The vaccination schedule for COVID-19 in pregnant women
follows the recommendation for adults, which involves two
doses eight weeks apart. Pregnant and puerperal women are
considered risk groups for both influenza and COVID-19.%¥

Vaccination against Streptococcus pneumoniae
Streptococcus pneumoniae is the leading cause of pneumo-
nia, meningitis and bacteremia worldwide. There are more
than 90 identified serotypes of the bacteria and the sero-
types are not equally pathogenic. Antibiotic resistance is a
cause for global concern.®”

The vaccines developed against S. pneumoniae are
formulated with capsular polysaccharide and can protect
against different serotypes, thereby reducing the outcomes
of invasive pneumococcal disease. Children are the main
carriers of pneumococci and by immunizing them with
conjugate vaccines, the circulation of the serotypes con-
tained in the vaccines will be eliminated. By reducing col-
onization, these children stop transmitting it to cohabitant
adults, generating an effect known as indirect protection.
This brings the possibility to prevent more cases in adults
and older adults than through the direct effect of vaccina-
tion in older adults.®”

Approximately 140 countries use the 13-valent pneu-
mococcal conjugate vaccine (PCV13), and Brazil still uses
the 10-valent vaccine (PCV10) in the PNI. A significant re-
duction in registrations of vaccine serotypes of the PCV10
was observed in recent years.“”

Serotype 19A currently accounts for 53% of cases of
invasive disease in children. This serotype, together with
serotype 3 and serotype 6A is responsible for 70% of cases
of invasive disease at all ages. These three serotypes were
added in the PCV13, compared to the PCV10. The serotype
19A, currently circulating in Brazil and several other coun-
tries, belongs to a clonal complex associated with resistance
to penicillin (72%) and ceftriaxone.“”

The PCV10 is currently available through the PNI.
The PCV13 is available at the Reference Centers for
Special Immunobiologicals (Centro de Referéncia para
Imunobiolégicos Especiais, CRIE) and incorporates the
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three extra serotypes. Even though the 15-valent vaccine
(PCV15) was licensed recently, the two additional 13-valent
serotypes (22F and 33F) represent only 3% of cases regis-
tered in Brazil.®>*® The 20-valent (PCV20) and 21-valent
(PCV21) conjugate vaccines, still in the approval phase,
also exist. The 23-valent pneumococcal polysaccharide vac-
cine (PPSV23) should only be used in special situations and
in older adults. In the USA, for at-risk adults over 19 years
of age, vaccination with PCV15 is recommended followed
by the PPSV23 in a sequential schedule two months apart,
or just one dose of PCV20.4041

The forum’s current recommendation for the nation-
al scenario is to complete older adult women’s vaccination
schedule with PCV13 or PCV15. For those who have al-
ready taken a dose of PCV13 or PCV15, a dose of PPSV23
is recommended for older adult women and risk groups,
with a booster dose after five years.

For those who have already received a dose of PPSV23,
a one-year interval is recommended for the application of
PCV13 or PCV15. The second dose of PPSV23 must be
given five years after the first, maintaining six-12 month
intervals with the PCV13 or PCV15. For those who have
already received two doses of PPSV23, a dose of PCV13 or
PCV15 is recommended at a minimum interval of one year
after the last dose of PPSV23. If the second dose of PPSV23
was administered before the age of 60 years, a third dose is
recommended after that age at a minimum interval of five
years since the last dose.

Herpes zoster (HZ) vaccination

The vaccine against the virus that causes HZ currently in
use is the recombinant vaccine. Since this is a recombinant,
inactivated vaccine, it is authorized for immunocompro-
mised patients. The live attenuated vaccine has been with-
drawn from the market and is no longer part of the updated
recommendations."

All societies recommend to start vaccination against
HZ from the age of 50 in a two-dose schedule at two-month
intervals. The recombinant vaccine can generate high lev-
els of antibodies, and follow-up studies have shown high
efficacy after nine and a half years of administration of the
complete two-dose regimen.®V

Findings in a recent study demonstrated an efficacy of
91% in preventing acute episodes of HZ in all age groups,
with an upper limit of up to 89 years.*?

Therefore, the recommendation to vaccinate all wom-
en over 50 years of age was established, as stated in the
recombinant vaccine leaflet. As current data show an in-
creased occurrence of cases of the disease in people over 80
years of age, it was a consensus not to establish age limits for
vaccination, but to evaluate and recommend vaccination in
each specific case.

Considering chickenpox infection, if the patient is
over 50 years old and has no history of chickenpox, with
negative IgG, vaccination with the recombinant vaccine
should be recommended.
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Regarding cases of immunosuppression, vaccination
against HZ is recommended from 18 years of age. In in-
dividuals who have already had HZ, the Brazilian Society
of Immunizations (SBIm) ideally recommends the vacci-
nation from six months after infection. However, a study
from Germany recommends vaccination starting two to
three months after infection, and the CDC and the United
Kingdom recommend vaccination after the acute phase of
the disease has resolved.®?

The recurrence rate of HZ is approximately 6% in im-
munocompetent individuals, and recurrence is more fre-
quent in women and younger patients.“¥

Influenza vaccination in adult women

Influenza is an acute respiratory disease caused by influ-
enza A and B viruses. It occurs in the form of an epidemic,
mainly in winter, with the particularity that viruses mod-
ify their antigenic characteristics with great frequency,
making annual vaccination against influenza an import-
ant public health measure. When the influenza virus af-
fects immunocompromised individuals and older adults
over 60 years of age, the risk of complications increases,
making it the second leading cause of death in this group
of patients.“”

In Brazil, as a condition of technology transfer, the tri-
valent vaccine, which contains two strains of influenza A
(one HIN1 and the other H3N2) and one of influenza B,
has been used in annual seasonal programs. There are two
strains of influenza B virus (Victoria and Yamagata), and
the latter is currently considered to have disappeared from
circulation. Starting in 2021, with the aim of improving the
immune response to the influenza virus in vulnerable pop-
ulations, vaccines with adjuvants and a higher concentra-
tion of antigens were developed.“®

In Brazil, from 2023, began the recommendations for
the high-dose vaccine, which has four times the dose of
the traditional ones, i.e., 60 pg of antigens instead of 15 pug.
These vaccines showed greater protection for older adults
(around 20%), especially for the H3N2 strain. The vaccine
generates a peak of immunity after four or six weeks, and
given the decrease observed after the third month, seasonal
vaccination is extremely important.®®

In a meta-analysis study of adults over 65 years of age,
the quadrivalent vaccine reduced the incidence from 6% to
2.4% in eight trials and in another study, it decreased from
2.3% to 0.9%. Studies of patients with cardiovascular dis-
eases also showed benefits in relation to mortality.“” The
strategy adopted according to the circulation of the strains
will be to abandon the use of the quadrivalent vaccine and
reinforce the trivalent vaccine for a greater adequacy.

Dengue vaccination

The dengue virus belongs to the Flaviviridae family and
is composed of four distinct, closely related serotypes
(DENV1 - DENV4). All four serotypes can cause the dis-
ease spectrum.®
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Dengue represents a significant public health problem,
with high prevalence in several regions, including Brazil.
In 2019, the WHO classified dengue as one of the ten main
threats to global health.“>%

The “first generation” of the dengue vaccine was not
widely adopted due to concerns about adverse events and
the difficult to adopt dosage schedule. However, the sec-
ond generation of the vaccine, TAK-003, did not present
associated safety problems in studies and at the moment,
many efforts are focused on demystifying the lack of safety
attributed to the old vaccine.®V

In Brazil, the number of dengue cases in adults over 30
years of age has increased, as well as in those over 60 years
of age, with a significant proportion also in adolescents
and young adults. Severe cases have increased among older
adults, and the predominant mortality is observed above 40
years of age.*”

Chronic conditions such as hypertension, diabetes,
and kidney and cardiovascular disease increase the risk of
progression to severe dengue. Diabetes increases the risk of
progression to severe dengue by 4.3 times, and kidney dis-
ease is associated with an 11 times greater risk of death.®?

The new vaccine TAK-003 differs from the first gener-
ation due to its genetic base that uses the serotype 2 virus
and contains strains of all four serotypes, as well as struc-
tural and non-structural proteins to stimulate a broader
immune response. The phase 3 DEN-301 study involved
more than 20,000 children and adolescents, and evaluated
the vaccin€’s effectiveness over four and a half years. The
results showed effectiveness in preventing hospitalizations
and severe forms of dengue, especially among individuals
previously exposed to the virus.®?

This vaccine was effective against all serotypes, with
efficacy ranging from 48.9% to 95.1% depending on the
serotype. Efficacy was significant for both seropositive and
seronegative individuals. Although there was no protection
for seronegative subjects for serotype 3 and type 4, protec-
tion could not be demonstrated in the study, as there was
no circulation of this serotype during the study period.®®

Studies are evaluating the concomitant use of the TAK-
003 vaccine with yellow fever, hepatitis A, and HPV vaccines.
Preliminary results suggest that their coadministration does
not negatively affect the immunogenicity of the vaccines.®?

The vaccine was approved in Brazil for individuals
aged four to 60 years. Since this is a live attenuated virus
vaccine, it is contraindicated in pregnant, lactating and im-
munocompromised women.*?

Vaccination against meningitis
The meningococcal disease was first described in Switzerland
in 1800 and there were epidemics of meningitis among young
conscripts during the world wars, leading to the introduction
of chemoprophylaxis and later, vaccination.

Routine vaccination against meningitis was intro-
duced in Brazil in 2010 in PNIs and contributed significant-
ly to the reduction in cases of meningococcal diseases.*¥
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The extreme importance of vaccinating adolescents
is well known, as most asymptomatic carriers are in this
age group. In 2017, routine vaccination against serogroup
C was implemented in adolescents, and replaced by the
tetravalent ACWY serogroup vaccine in 2020. The MenC
vaccine was the first one approved against meningococcus,
and its introduction into public programs in several coun-
tries around the world showed a marked reduction in the
number of cases of the disease among those vaccinated.”

In CRIE, the MenC vaccine is available to: people
who use immunosuppressive drugs (two doses, eight
weeks apart and a booster dose in five years); patients un-
dergoing cancer treatment (two doses eight weeks apart
and a booster dose in five years); patients with cerebrospi-
nal fluid leak (one dose with a booster dose in five years);
patients with cochlear implants (one dose with a booster
dose in five years); patients with trisomies (one dose); pa-
tients with deposition diseases (one dose); patients with
chronic liver disease and disabling neurological disease
(one dose).®?

Adherence to the vaccine during the period evaluated
was higher among infants and young children, with a medi-
an of 91.0% (confidence interval [CI]: 87%-98%) at the age
of three-five months in the period from 2011 to 2021, and
of 84.5% (CI: 77.2%-88.5%) at 12-15 months of age in the
period from 2012 to 2021.69

The vaccine against serogroup B of meningococcal
disease is not included in the PNI, and two formulations are
available in the private network; one vaccine can be applied
from two months to 50 years of age and the other from 10
to 25 years of age.®?

Febrasgo recommends vaccination against meningo-
coccus B for all adolescents up to 20 years of age routinely
and for immunosuppressed women of any age.

In relation to pregnancy and lactation, meningococ-
cal vaccines should be postponed due to the lack of data
guaranteeing the safety of vaccines in this group, with the
exception of outbreak situations.”

After the introduction of the conjugate vaccine against
ACWY serogroups in Brazil, the total incidence coefficient
of meningococcal disease reduced from 1.5 cases to 0.4
cases per 100 thousand inhabitants comparing the period
before (2007-2010) and after vaccination (2017-2020). This
vaccination has been recommended by scientific societies
preferably in the calendar for children and adolescents,
expanding the spectrum of protection in relation to the
monovalent C vaccine. In the period from 2007 to 2020, the
most frequent serogroups in Brazil were C (8,811 cases), B
(2,662), W (815 cases) and Y (215 cases).®¥

The ACWY meningococcal conjugate vaccine con-
tains polysaccharides from the four main serogroups, ex-
panding the spectrum of protection, and is currently rec-
ommended by all medical societies. Vaccination with the
ACWY conjugate vaccine is recommended for risk groups,
as well as travelers visiting regions with a high incidence of
the disease, such as the meningitis belt (Africa), in which it
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should be administered seven to 10 days before travelling
and consequently, the possible exposure.)

In a recent retrospective observational study, the
four-component protein vaccine against meningococcus
B also provided indirect protection against other non-B
serogroups, as it contains antigens shared with other sero-
groups. Furthermore, cross-protection of 4CMenB against
N. gonorrhoeae was demonstrated, supporting the potential
of vaccination strategies to prevent gonorrhea. However,
new follow-up studies are needed to assess this possible
cross-protection.®*®

Recommendations and vaccination schedules vary ac-
cording to age, risk group and type of vaccine, and routine
immunization and vaccination in specific epidemiological
situations are very important.®>

The Food and Drug Administration (FDA) approved
the ACWYB vaccine formulation while the forum was held.

The National Specialized Commission on Vaccines of
Febrasgo recommends the vaccination with ACWY conju-
gate vaccines for all pre-adolescents and adolescents, with
a single dose and a booster dose after five years. Whenever
possible, adolescents and young adults should also receive
the meningococcal B vaccine in a two-dose schedule at one-
two month intervals. The National Specialized Commission
on Vaccines emphasizes that multivalent vaccines (ACWY)
and those against meningococcal B are indicated for all ad-
olescents and young people up to 20 years of age and for
women in the risk group for meningococcal disease.®

Yellow fever vaccination
The yellow fever vaccine was developed in 1929. It is one of
the oldest vaccines and essential for controlling the disease
in endemic regions. Yellow fever is transmitted mainly in
wild areas and is a notifiable disease.®” Since 1942, there
have been no recorded cases of yellow fever in urban areas
in Brazil and two vaccines are available globally, most of
which are produced in Brazil. All yellow fever vaccines use
the attenuated virus strain 17D, with variations 17DD and
17D-204. The immune response after vaccination is strong
and long-lasting, with 97.5% seroconversion in vaccinated
adults. In a study of children under two years of age, a lower
level of antibodies to MMR vaccines was observed when
administered in conjunction with the yellow fever vaccine.
Therefore, the MMR vaccine should not be applied together
with the yellow fever vaccine, and the 30-day interval must
be respected.®®

Since 2017, the WHO has recommended that a sin-
gle dose of the vaccine is sufficient for immunization. The
most common side effects are pain and erythema at the site,
fever and myalgia, and serious allergic reactions are rare.
The yellow fever vaccine is recommended from the age of
nine months throughout Brazil and for travelers heading
to endemic areas. Note that vaccination is required at least
10 days before the travelling date when visiting endemic
areas. Some countries require an International Certificate
of Vaccination and Prophylaxis (ICVP) with registration of
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the yellow fever vaccine, provided for by the International
Health Regulations (IHR).®

The Brazilian Ministry of Health recommends vacci-
nation at nine months and a booster at four years. People
who receive the split vaccine are considered immunized
during eight years at least.!)

The vaccine is contraindicated for children under six
months of age, pregnant women, women breastfeeding in-
fants under six months of age and severely immunocom-
promised patients, among other conditions. Vaccination in
people over 60 years of age must be analyzed individually,
considering risks and benefits.”

Febrasgo recommends that pregnant women avoid
vaccination, unless there is an epidemiological emergency,
in which case the physician must evaluate the benefits and
risks. If women breastfeeding children under six months of
age need to be vaccinated, they must stop breastfeeding for
10 days after vaccination.

What is the current PNl recommendation,
dose and indications, on the HPV vaccine
available on the public network?

Following the recent Technical Note from the Ministry of
Health, the HPV4 vaccine - the only one available in the
public network to date - is now offered by the PNI, cover-
ing girls and boys aged nine to 14 years: one dose in Basic
Health Units (UBS). In a temporary rescue strategy for those
who missed the opportunity at the recommended age, the
PNI is making one dose available to teenagers aged 15-19
years who have never been vaccinated at the UBS. The rec-
ommendation for immunocompromised people continues
to be the vaccine in three doses for people aged nine to 45
years in the CRIE. The PNI also included people aged nine
to 45 years who were victims of sexual abuse, unvaccinat-
ed or incompletely vaccinated, in the scheme provided for
in the leaflet for the age group (two doses from nine to 14
years, or three doses from 15-45 years). Vaccination can be
carried out in units that care for victims of abuse or in UBS
with referral by the professional.

How to take advantage of the

opportunity in a routine consultation

and recommend the RSV vaccine?

The new vaccination strategies available for pregnant wom-
en and women aged over 60 years can be addressed. During
antenatal care and for women over 60 years of age, there are
opportunities to show the importance of vaccination in pre-
venting diseases that impact the baby, as well as the complete
safety of the vaccine to prevent RSV. Although it has a sea-
sonality from May that can extend until September, a single
dose can be taken at any time of the year. The licensed RSV
adjuvanted vaccine provides adults over 60 years of age with
protection for up to two seasons, which allows the vaccine
to be indicated at any time of the year in a single, intramus-
cular dose to protect against RSV infection and the risk of
its complications, such as pneumonia, or decompensation

I

of pre-existing comorbidities, such as diabetes, heart disease
and others. This vaccine is especially recommended for older
adults in higher risk groups (with cardiopathy, pneumopa-
thy, diabetes, nephropathy and liver disease).

How to recommend the RSV

vaccine to pregnant women?

The only vaccine licensed for pregnant women is non-ad-
juvanted and can be used to prevent lower respiratory tract
disease and severe lower respiratory tract disease caused
by the RSV in children from birth to six months of age
through the active immunization of pregnant women in the
second or third trimester of pregnancy (24-36 weeks). This
vaccine is administered in a single dose, intramuscularly,
and should not be administered together with other vac-
cines, for example, pertussis, and a two-week interval be-
tween applications must be respected.

The RSV adjuvanted vaccine for RSV is authorized for
use in older adults and should not be administered to preg-
nant women. The RSV non-adjuvanted vaccine is recom-
mended for pregnant women and older adults.

Which vaccines are recommended during
pregnancy and the puerperal period?
Vaccines for influenza, diphtheria, tetanus and pertussis
(DT + Tdap), hepatitis B, COVID-19 and RSV are recom-
mended during pregnancy and the puerperal period.

When should the pertussis vaccine

be recommended? Is it necessary

to vaccinate contacts?

The Tdap vaccine is recommended in one dose for preg-
nant women after 20 weeks of pregnancy and also for family
members and cohabitants in order to protect the young in-
fant (cocoon strategy). It is available in the PNI.

What is the recommended dosage of
meningococcal B and ACWY vaccines for
adolescents aged nine years and over?
Febrasgo recommends one dose of the MenACWY vac-
cine and two doses of meningitis B vaccine at 30-day in-
tervals between doses for adolescents and young adults.
Remember that these vaccines can be administered on the
same day as others such as the HPV vaccine. In addition,
as vaccines against serogroup B meningitis are recent, most
adolescents and young adults have not yet been immunized
and represent an important focus of asymptomatic carriers
given the typical behavior of this age group, such as taking
part in crowds and group activities.

When to indicate and what are the
schedules and recommendations

for pneumococcal vaccines

in older adult women?

The vaccination against pneumonia is recommended in
routine consultations for older adult women. The PCV13 or
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PCV15 and PPSV23 are indicated in the following scheme:
starting with a dose of PCV13 or PCV15, followed by a
dose of PPSV23 after six to 12 months, and a second dose of
PPSV23 five years after the first. For those who have already
received a dose of PPSV23, a one-year interval is recom-
mended for the application of PCV13 or PCV15. The second
dose of PPSV23 must be given five years after the first, main-
taining six to 12-month intervals with the PCV13 or PCV15.
For those who have already received two doses of PPSV23, a
dose of PCV13 or PCV15 is recommended at a minimum in-
terval of one year after the last dose of PPSV23. If the second
dose of PPSV23 was administered before the age of 60 years,
a third dose is recommended after that age at a minimum
interval of five years since the last dose. These vaccines are
available in the private network. At the UBS, the PPSV23 is
available free of charge only to those in long-term care insti-
tutions for older adults and high-risk groups.

When to indicate the HZ vaccine in

older adult women and what are the
schedules and recommendations?

If the woman has not been vaccinated at age 50, the vaccine
is indicated at any time, since it is routinely recommended
from age 50 onwards in the following schedule: recombi-
nant inactivated vaccine (RZV) in two doses, two months
apart (0-2). Vaccination is recommended even for those
who have already developed the disease after the condition
has resolved. For those previously vaccinated with the at-
tenuated vaccine (LZV), RZV is recommended respecting
the minimum two-month interval between them. In im-
munocompromised patients, RZV is recommended from
18 years of age onwards.

What is the effectiveness and indication

of the new tetravalent dengue

vaccine approved by Anvisa?

The new dengue vaccine is effective against all dengue se-
rotypes, as well as in individuals who have been infected
by a serotype in the past. The vaccine protects those who
have never been infected, and those who have already had
dengue and are at greater risk of having severe forms. After
completing the vaccination schedule, the overall effective-
ness of the new tetravalent dengue vaccine against infection
is 60%-80%, while the effectiveness against severe forms is
85%-90%. The vaccine must be administered in a two-dose
schedule at three-month intervals. There is no recommen-
dation for booster doses.

Final considerations

In Brazil, the PNI currently makes 49 immunizations avail-
able free of charge to the population in more than 38 thou-
sand vaccination rooms across the country, a number that
can double in specific campaigns. There are also 52 CRIE
spread across the country to offer vaccines for populations
with special needs. A variety of national immunization
schedules suit the different age groups and conditions,
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such as children, adolescents, adults, older adults, pregnant
women and especially those with comorbidities, chronic
diseases or immunosuppressive states. Brazil’s vaccination
record began to improve significantly in the 1980s, when
infectious diseases were more visible and vaccination was
robustly adopted, and vaccination coverage increased,
reaching highs in the 2000s. However, since 2015-2016,
there has been a drop in vaccination coverage, worsened
by the COVID-19 pandemic. This has been partially at-
tributed to a generation of individuals who have not wit-
nessed large-scale infectious diseases and therefore, have
lower risk perception given their lack of disease knowledge.
Current challenges include improving vaccination cover-
age data records to obtain reliable data, improving access
to vaccines with greater availability of vaccination times
and locations, in addition to combating vaccine hesitan-
cy through effective and clear communication about the
benefits and possible risks. Coverage for vaccines such as
Tdap in pregnant women and HPV in adolescents is low,
with the HPV vaccine showing particularly low rates for the
second dose, especially in boys. Vaccine coverage for yel-
low fever increased significantly after an epidemic in 2017,
showing the influence of risk perception on vaccination
adherence. Therefore, different strategies and measures are
needed to improve vaccination coverage and they must be
emphasized in different regions, such as giving necessary
attention to communication at the national level, adjust-
ments in information systems, simplification of vaccination
calendars and microplanning by states. Multi-vaccination
and communication actions targeting specific vaccines are
suggested to increase coverage, and the forum presentation
concludes that support and partnership from societies, sci-
entific communities and healthcare professionals are vital
to the success of vaccination strategies, especially in a coun-
try with great cultural and social diversity like Brazil.
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