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ABSTRACT ‘

This article provides information and recommendations on
hypersensitivity reactions to vaccines and the immunization of
patients with asthma. We present an analysis of both immediate
and delayed reactions, emphasizing the importance of a thorough
assessment of the patient's allergy history and the use of specific
diagnostic tests to identify sensitizations. We also discuss
strategies such as fractionated-dose vaccination, with the goal
of minimizing the risk of severe allergic reactions. Finally, we
explore the safety and effectiveness of new vaccines, including
those for dengue infection, COVID-19, respiratory syncytial virus,
and pneumococcal diseases, in the setting of hypersensitivity
reactions and immunization of patients with asthma. Ensuring
safe immunization for this group of patients is essential not only
for individual protection but also for public health, by preventing
outbreaks of infectious diseases and increasing confidence in
vaccination programs. The recommendations presented here were
adapted to the Brazilian context and developed by consensus
among allergy and immunology experts from the Brazilian
Association of Allergy and Immunology (ASBAI) and the Brazilian
Immunization Society (SBIm).
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‘ RESUMO

Este artigo oferece informagdes e recomendagdes sobre reagcoes
de hipersensibilidade a vacinas e imuniza¢do de pacientes com
asma. Apresenta-se uma analise das reagdes de hipersensibili-
dade imediata e tardia as vacinas, enfatizando a importancia da
avaliagdo cuidadosa dos antecedentes alérgicos do paciente e
do uso de testes diagndsticos especificos para identificar sensi-
bilizagdes. Discute-se ainda a aplicagdo de estratégias como a
vacinagao em doses fracionadas, visando minimizar o risco de
reacoes alérgicas graves. O artigo também explora a seguranca e
a eficacia de vacinas recentes, como as para dengue, COVID-19,
virus sincicial respiratério recombinante e doengas pneumocdci-
cas no contexto dos pacientes alérgicos, incluindo aqueles com
asma. A imunizagao segura desse grupo de pacientes é essencial
nao apenas para a protecao individual, mas também para a saude
coletiva, prevenindo surtos de doengas infecciosas e aumentando
a confianca nas campanhas de vacinagéo. As recomendacoes
apresentadas nesta publicagdo foram adaptadas ao contexto
brasileiro e ajustadas por consenso entre especialistas membros
da Associagao Brasileira de Alergia e Imunologia (ASBAI) e da
Sociedade Brasileira de Imunizagdes (SBIm).

Descritores: Alergia, asma, hipersensibilidade, imunidade,
vacinas.
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Introduction

The establishment of national immunization
programs during the 1960s transformed the reality
of public health worldwide. Global immunization
efforts are estimated to have saved approximately
154 million lives over the past 50 years, the majority
(101 million) being children under 1 year of age.! This
makes vaccination the main contributor to the decline
in global rates of child mortality.’

Vaccination drastically reduces or even eliminates
the risk of infection or severe manifestations of more
than 20 diseases. In allergic individuals, however,
immunization may require special considerations
and individualized assessment, as this population
may experience adverse reactions, including
hypersensitivity reactions which, although rare, can
be severe. This article presents recommendations for
the immunization of allergic patients and proposes
approaches for the investigation, prevention, and
management of vaccine-related allergic reactions. It
also reviews current indications for immunization in
patients with asthma. The goal of this document is
to provide clear and practical guidelines to ensure
safe and effective immunization in this population.

Methods

The recommendations presented in this document
were developed based on current, publicly available
evidence and adapted to the Brazilian context. A
nonsystematic literature review was conducted
between June and July 2024. The MEDLINE database

was searched for articles addressing different aspects
of immunization in allergic patients.

Initially, we searched for studies investigating both
immediate and delayed hypersensitivity reactions to
vaccines, including vaccination in specific clinical
settings such as asthma. Studies on new vaccines in
the context of allergic patients or patients with asthma,
particularly dengue, respiratory syncytial virus (RSV),
COVID-19, and invasive pneumococcal disease (IPD)
vaccines, were also reviewed.

The collected evidence was discussed during the
1st Immunization of Immunocompromised and Allergic
Patients Forum, held on August 9, 2024, in the city of
Sao Paulo, Brazil. Recommendations were adopted or
refined by consensus among participating specialists,
allmembers of the Scientific Department of the Brazilian
Association of Allergy and Immunology (ASBAI) and/
or the Brazilian Society of Immunization (SBIm).

Hypersensitivity reactions to vaccines

The global increase in the prevalence of allergic
diseases? has also led to an increase in concerns
regarding possible allergic reactions associated with
vaccines and their components.

The World Allergy Organization recommends
classifying immune reactions to vaccines based on the
timing of symptom onset: reactions occurring within
minutes to a few hours after vaccination are classified
as immediate, whereas those occurring several hours
or days after vaccination are classified as delayed.
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This classification primarily helps distinguish between
immunoglobulin (Ig) E-mediated reactions, known as
type | hypersensitivity, from other types of reaction
(Table 1).% Immediate reactions, which are typically
IgE-mediated, are of particular concern because of
the risk of anaphylaxis if the patient is re-exposed to
the allergen.*

Hypersensitivity reactions to vaccines may be
triggered by several components, including vaccine
antigens, residual media used for organism culture,

Table 1
Classification and characteristics of hypersensitivity reactions

stabilizers, preservatives, or other excipients, as
detailed in Table 2.

Immediate hypersensitivity reactions

Immediate allergic reactions, whether IgE-
mediated or not, may involve a wide range of
symptoms. The most common clinical manifestations
are listed below.

— Cutaneous symptoms: flushing, pruritus, urticaria,
and angioedema.

Type of Immune
reaction response Pathophysiology Time to onset Example of reaction
Type | IgE IgE-mediated immediate A few minutes Anaphylaxis, urticaria,
hypersensitivity to 6 hours bronchospasm, angioedema,
hypotension
Type Il IgG and Antigen or hapten 5to 15 days Hemolytic anemia,
complement bound to a cell interacts thrombocytopenia,
with antibody, leading to neutropenia
cellular or tissue injury
Type Il IgM or IgG, Immune complexes trigger 4 to 12 hours Arthus reaction
complement, omplement activation and/or
Fc receptors neutrophil recruitment through 7 to 21 days Serum sickness, vasculitis
interaction with 1gG Fc receptors
Type IVa Th1 (IFN-y, TNF-o) Monocytic inflammation 1to 2 days Eczema
Type IVb Th2 (IL-4, IL- 5) Eosinophilic inflammation 1 to several days Maculopapular exanthem
2 to 6 weeks DRESS or SHID
Type IVc Cytolytic T cells CD4 and CD8 T-cell-mediated 1 to days Maculopapular exanthem
(perforin, granzyme, keratinocyte death through 4 to 28 days Stevens-Johnson
Fas ligand) cytotoxicity syndrome/toxic epidermal
necrolysis
Type IVd T cells Neutrophilic inflammation 1to 2 days Acute exanthematous
(IL-8, CXCL-8, pustulosis
GM-CSF)

DRESS = drug reaction with eosinophilia and systemic symptoms; DIHS = drug-induced hypersensitivity syndrome.

Adapted from Demoly P et al.5.
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— Respiratory symptoms: runny nose, nasal conges-
tion, voice changes, tightness in throat, stridor,
cough, wheezing, and dyspnea.

— Cardiovascular symptoms: lightheadedness,
syncope, altered mental status, palpitations, and
hypotension.

— Gastrointestinal symptoms: abdominal pain,
vomiting, and diarrhea.

The most severe manifestation of an immediate
allergic reaction is anaphylaxis, defined as a rapidly
evolving systemic allergic reaction that can be fatal.”
Anaphylaxis to vaccines is rare, with an incidence
of 0.3 to 2.9 cases per million vaccine doses.81
Although anaphylaxis is a potentially life-threatening
disease, in most cases it can be effectively treated
with favorable outcomes and no long-term sequelae
or fatalities. A review of reports submitted to the United
States Vaccine Adverse Event Reporting System

Table 2
Main causes of vaccine hypersensitivity

describes only eight deaths possibly attributable to
anaphylaxis following vaccination over a 26-year
period (1990 to 2016).10

When anaphylaxis occurs following vaccination,
symptoms typically begin within 30 minutes of vaccine
administration, although in rare cases they may arise
only several hours later.'® Delayed symptoms tend to
be less severe and may result from the slow absorption
of the allergen or exposure to another allergen after
vaccination.'2 In this context, it is important to note
that the occurrence of anaphylaxis or another adverse
event may not have been necessarily caused by the
vaccine. Many events are temporally associated or
arise from unrelated underlying health conditions.

In addition, it is essential to distinguish anaphylaxis
from other reactions, such as post-vaccination
vasovagal events and anxiety-related symptoms.3
Vasovagal reactions are characterized by hypotension,
pallor, and fainting, in contrast to anaphylaxis, which

Cause of hypersensitivity Description

Vaccine antigens

Components of organisms or toxoids present in the vaccine. Example: viral or

bacterial proteins such as those in influenza vaccines or tetanus toxoid

Residual culture media

Substances used to grow organisms during vaccine production.

Example: egg proteins (influenza vaccine) or yeast proteins (hepatitis B vaccine)

Stabilizers Substances added to vaccines to maintain stability and potency.
Example: gelatin
Preservatives Compounds used to prevent contamination of vaccines.
Example: thimerosal,a an ethylmercury-based preservative
Adjuvants Substances that enhance the immune response to the vaccine.
Example: aluminum salts
Antibiotics Added in small amounts to prevent bacterial contamination during manufacturing.
Example: neomycin
Latex Material found in the rubber stoppers of some vaccine vials

a2  The use of thimerosal in vaccines has decreased substantially due to concerns about cumulative mercury exposure in children. It is now known that
ethylmercury (the type present in some vaccines) is far less likely than methylmercury (an environmental contaminant) to accumulate in the body or cause

harm.®
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is commonly accompanied by flushing, pruritus, and
tachycardia.’® Post-vaccination anxiety symptoms
may include vocal cord spasms, which may cause
stridor and dyspnea, and panic attacks, which may
cause a feeling of tightness in throat, hypertension,
tachycardia, and dyspnea, among others.'

Individuals with egg allergy

Some vaccines are produced using embryonated
eggs. In this process, the virus is inoculated into
embryonated eggs, where it replicates. After
replication, the virus is harvested and subsequently
inactivated or attenuated for vaccine production.’® As
a result, some vaccines may contain small amounts of
egg proteins, such as ovalbumin.'® However, advances
in manufacturing have significantly reduced residual
protein content, making these vaccines increasingly
safe for egg-allergic individuals.

The measles-mumps-rubella (MMR) and measles-
mumps-rubella-varicella (MMRV) vaccines contain
minimal amounts of ovalbumin.'”'® These vaccines
are considered safe for individuals with egg allergy,
and there is no contraindication to their use or
recommendation for prior skin testing.'”-® Therefore,
routine immunization is recommended. For patients
with severe allergy and a very low threshold for
reactions upon contact with egg, administration in a
setting equipped to manage anaphylaxis should be
considered.

The influenza vaccine, although containing traces
of ovalbumin, is also safe for individuals with egg
allergy.?® A review of 28 studies involving 4,315
egg-allergic patients, of whom 656 had a history
of anaphylaxis to egg, reported no severe vaccine-
related reactions.2! Therefore, influenza vaccination
is recommended for egg-allergic individuals without
restrictions. For patients with severe allergy and a
very low threshold for reactions upon contact with
egg, administration in a setting equipped to manage
anaphylaxis should be considered.

The yellow fever vaccine contains higher amounts
of residual egg proteins compared to the MMR, MMRYV,
and influenza vaccines. While this vaccine is highly
immunogenic and plays a crucial role in disease
control in Brazil,22 a structured risk stratification is
required for patients with severe egg allergy to allow
safe vaccination. This stratification should consider the
patient’s clinical history as well as specific tests, such
as serum IgE to egg and its components, as shown
in Figure 1. In addition, skin testing with the yellow

fever vaccine (skin prick test [SPT] and intradermal
testing [IDT]) may be necessary to determine the
safest immunization strategy. For patients with mild to
moderate allergy, vaccination in a setting equipped for
anaphylaxis management is recommended. In severe
cases, an SPT forimmediate reactions may be helpful.
If both SPT and IDT are negative, administration of
the full dose in an appropriately equipped facility
with 60 minutes of observation is recommended. If
either test is positive, fractional dose vaccination or a
desensitization protocol is recommended.23

Gerhardt et al.24 evaluated yellow fever vaccination
in egg-allergic patients at a quaternary-care hospital,
stratifying risk based on skin testing results. Of the
43 patients evaluated, 37 had negative SPT and IDT
and received the full vaccine dose without adverse
reactions. Only six patients had positive IDT results
and required desensitization; half of them (3/6)
experienced mild hypersensitivity reactions, managed
with antihistamines and/or oral corticosteroids. In
another study by Cangado et al.,?5 132 egg-allergic
patients received the yellow fever vaccine without
adverse events. Of these, 92 (70%) received the
full dose, while 40 (30%; 17 with positive SPT and
23 with positive IDT) underwent desensitization. A
separate Brazilian cohort evaluated at a reference
center for special biologics2® included 829 children
with a history of egg allergy who received the yellow
fever vaccine. Only 11 (1.3%) experienced immediate
post-vaccination adverse events. In the same study,
25 children with a history of egg-induced anaphylaxis
underwent skin testing. Fifteen had positive tests
(six with positive SPT and nine with positive IDT)
and underwent desensitization; only one developed
urticaria. All children with negative skin tests (SPT
and/or IDT) experienced no reactions following
vaccination.

Individuals with cow’s milk allergy

Some vaccines may contain milk-derived proteins,
such as lactalbumin and casein, which are used during
the manufacturing process. Among the vaccines that
may include these components are the MMR vaccine
produced by the Serum Institute of India, as well as the
dTpa (diphtheria, tetanus, and pertussis for children
under 7 years of age) and Tdap (tetanus, diphtheria,
and pertussis for adolescents and adults) vaccines
from specific manufacturers.

For patients with cow’s milk allergy, it is
recommended to use an MMR vaccine that does
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Patients with a history of egg allergy or
previous reaction to an ovalbumin-containing vaccine

Possibility of evaluation by specialist?

Yes
N

Risk stratification based on clinical history
and specific IgE levels

\ J

Clinical presentation
compatible with
IgE-mediated mild
or moderate reaction,
affecting only one
organ system (e.g., urticaria,
N angioedema, pruritus, or rash)
after ingestion of egg
or egg-derived products

Severe patient, with
a history of anaphylaxis
or severe reactions with
a low reaction threshold

Skin testing:
1.SPT (1:1)
2.IDT* (0.02 mL - 1:100) J

* Perform if SPT is negative

sl/ J, Administer full dose
with at least
Positive SPT  Negative SPT 60 minutes
or IDT and IDT - of observation
in a setting
equipped to manage
J anaphylaxis

O

Use an alternative vaccine, if available,
or administer fractionated doses* in a safe environment
*Vaccine 1:1: 0.05 mL — 0.15 mL — 0.30 mL (15-minute interval).

Minimum observation of 1 hour after final dose.
In severe cases, consider starting with a 1/10 dilution; 0.05 mL

e

No

\

Reaction
compatible
with
IgE-mediated
egg allergy

\

Evaluate severity

\

Severe patient,
with a history
of anaphylaxis
or severe reactions
with a low reaction
threshold

Initial
contraindication;

refer to
a specialist

\

Patient
without a
history of reaction
(regardless of
positive
egg-specific IgE)

\

©

Routine
vaccination

Note: Consumption of egg before vaccination is not recommended, and measurement of egg-specific IgE should not be
performed prior to yellow fever vaccination. If a patient has never ingested egg and an egg-specific IgE test was
nonetheless obtained and yielded a positive result, the patient should preferably be referred to an allergist. This situation

may lead to unnecessary delays in vaccination.

Figure 1

Algorithm for the evaluation and management of patients with a history of egg allergy or previous

reaction to an ovalbumin-containing vaccine

IgE = immunoglobulin E, IDT = intradermal testing; SPT = skin prick test.
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not contain milk proteins, such as the formulation
produced by Fiocruz-Bio-Manguinhos. If this option
is unavailable, postponing vaccination until a safe
alternative becomes accessible is advisable.

dTpa and Tdap vaccines may also contain milk
proteins used as a growth medium for antigen
production. Although the residual quantities are
very small and insufficient to trigger reactions in
most patients, there have been reports of severe
anaphylactic reactions in children with pronounced
milk allergy, possibly due to the presence of casein
derivatives.?’ For individuals with severe allergy and a
very low threshold for reactions upon contact with milk,
administration of these vaccines in a setting equipped
to manage anaphylaxis should be considered. In all
other cases, routine vaccination is recommended.

Finally, the rotavirus vaccine does not contain cow’s
milk protein in its formulation, and there is no scientific
evidence that administration of this vaccine causes
cow’s milk allergy.28 Therefore, routine rotavirus
immunization is considered safe for individuals with
cow’s milk allergy.

Individuals with gelatin allergy

Gelatin is frequently added to vaccines as a
stabilizer, particularly in live attenuated viral vaccines
(depending on the manufacturer), such as MMR,
varicella, and yellow fever vaccines. Studies have
shown that gelatin is the main trigger of severe allergic
reactions, including anaphylaxis, associated with
some of these vaccines.17:29.30

Before administering vaccines that contain
gelatin, it is essential to assess the patient’s clinical
history regarding previous reactions to gelatin,
whether through ingestion or in response to earlier
vaccinations. Patients with galactose-a-1,3-galactose
(alpha-gal) allergy, a condition associated with delayed
allergic reactions to red meat and related products,
should also be evaluated with caution before receiving
gelatin-containing vaccines.®

In cases where there is a history of gelatin allergy
or prior reactions to gelatin-containing vaccines, the
evaluation may include serum-specific IgE testing for
gelatin, SPT with the undiluted vaccine, and, if the
SPT is negative, IDT with the vaccine diluted 1:100.17
If skin test results are negative, the vaccine may be
administered in the usual manner as a single full dose,
with the patient observed for at least 30 minutes to
monitor for potential reactions.” If any skin test is
positive, administering fractioned doses of the vaccine

in a setting equipped for anaphylaxis management is
recommended,'” as shown in Figure 2. For patients
with a history of severe hypersensitivity reaction after
a gelatin-containing vaccine (severe anaphylaxis with
respiratory failure requiring supplemental oxygen,
refractoriness to bronchodilators or epinephrine, need
for mechanical ventilation, or shock), administration of
vaccines containing gelatin is contraindicated.

Individuals with latex allergy

Vaccines currently licensed in Brazil are supplied
in vials and syringes that may contain latex.
However, allergic reactions resulting from this type
of exposure are extremely rare, and in most reported
cases no specific investigations were conducted to
determine whether latex was the actual cause of the
reaction.3!

To minimize risk in patients with latex allergy, it
is recommended that vaccination be performed in
a latex-free environment. In addition, for vaccines
in multi-dose vials, it is recommended to administer
the first dose withdrawn from the vial to latex-allergic
patients. This recommendation is based on the
rationale that the initial dose has a lower likelihood of
contamination with latex particles.

Individuals with fungal allergy

In the manufacturing process of certain vaccines,
such as hepatitis B, human papillomavirus (HPV), and
some types of conjugate meningococcal vaccines
(including MenB-4C and ACWY), the antigens are
recombinant proteins expressed in Saccharomyces
cerevisiae or other yeast species.'® Although concerns
have been raised about potential allergic reactions
to these vaccines in individuals with fungal allergies,
such reactions are extremely rare.

Given the rarity of yeast-associated allergic
reactions, it is recommended that patients with a
history of allergy to S. cerevisiae undergo specific
skin testing. If the result is positive, supervised
administration of the vaccine, preferably using
fractionated doses, should be considered to minimize
the risk of an adverse reaction.

Individuals with polyethylene glycol or polysorbate
80 allergy

Polyethylene glycol (PEG, or macrogol) is an ether
polymer with a molecular weight ranging from 200 to
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35,000 g/mol. It is used both in its pure form, such as
in colonoscopy preparations and laxatives, and as
an excipient in cosmetics, medications, and certain
vaccines.32 Polysorbate 80 (PS80, or Tween 80) is a
nonionic surfactant whose poly(ethylene oxide) side
chains share structural similarity with PEG.32 Allergy to
PEG or PS80 is considered extremely rare, although
its true prevalence remains unknown.33

For patients with a history suggestive of PEG or
PS80 allergy, a careful evaluation is recommended,
including a detailed clinical history and skin testing, as
outlined in Figure 3. The algorithm described in Figure
3 also applies to patients with a suspected history of
allergic reaction to a vaccine, which is discussed in the
section “Algorithm for the evaluation of patients with a
suspected allergic reaction to a vaccine.”

Patients with a history of gelatin or alpha-gal allergy
or previous reaction to a gelatin-containing vaccine

Investigate the prior reaction through detailed clinical history, gelatin-specific IgE,
alpha-gal-specific IgE (if alpha-gal syndrome is suspected)

If diagnostic uncertainty remains regarding alpha-gal or gelatin allergy,
consider oral food challenge with relevant foods

.

Diagnosis confirmed or cannot be ruled out

{

Skin testing with the indicated vaccine
that contains gelatin: SPT (1:1).
If negative SPT, perform IDT (0.02 mL — 1:100)

J J
Positive SPT or IDT

\

Negative SPT and IDT

\

Diagnosis excluded

©

Routine vaccination

Administer full dose
with at least 60 minutes of
observation in a setting equipped
to manage anaphylaxis

O

Use an alternative vaccine, if available,

or administer fractionated doses* in a safe environment

* Vaccine 1:1: 0.05 mL — 0.15 mL — 0.30 mL (15-minute interval).
Minimum observation of 1 hour after final dose. In severe cases,
consider starting with a 1/10 dilution; 0.05 mL

Figure 2
Algorithm for the evaluation and management of patients with a history of gelatin or alpha-gal allergy
Alpha-gal = galactose-a-1,3-galactose; IgE = immunoglobulin E, IDT = intradermal testing; SPT = skin prick test.
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Summary of recommendations for the
immunization of patients with a history of
immediate hypersensitive reaction

Table 3 summarizes the recommendations for the
immunization of patients with a history of immediate
hypersensitive reaction.

Delayed hypersensitivity reactions

Local reactions, such as prolonged warmth,
flushing, induration, and swelling at the injection site,
are the most common delayed immunologic reactions
following vaccination. These reactions may occur
many hours to weeks after immunization, which can
make causal assessment challenging.3* Such local
reactions generally do not progress in severity and
do not contraindicate future vaccinations.32

In contrast, more severe reactions, such as
Stevens-Johnson syndrome (SJS) or toxic epidermal
necrolysis (TEN), do contraindicate subsequent doses
of the associated vaccine. However, it should be noted
these reactions are extremely rare.36-38 Erythema
multiforme major is primarily associated with viral
(such as herpes simplex) and bacterial infections
(such as Mycoplasma pneumoniae) and is only rarely
linked to vaccines.39:40

Other rare cutaneous reactions reported in
association with vaccines include acute generalized
exanthematous pustulosis, erythema nodosum,
granuloma annulare, bullous pemphigoid, Sweet
syndrome, Gianotti-Crosti syndrome, lichenoid
eruptions, cutaneous lupus, lupus vulgaris, and
serum sickness-like reactions.#! In many cases,
there are reports of previous active infection prior
to vaccination and the onset of these conditions.#?
Most cases do not recur after booster doses of the
same vaccine.

Delayed hypersensitivity reactions to vaccine
excipients, such as antimicrobials, preservatives,
and adjuvants, have also been described and may
present as generalized eruptions or as contact-
type reactions at the injection site.#! Overall, these
reactions tend to be mild and locally confined. If
a vaccine excipient is suspected as the cause of
delayed hypersensitivity, patch testing with the
intact vaccine or with the isolated excipient may be
performed,*? as described in Figure 4. There is no
contraindication to subsequent doses of the same
vaccine, provided that adequate clinical monitoring
is ensured.

Arthus reaction

An Arthus reaction is a type Il hypersensitivity
reaction characterized by the deposition of antigen—
antibody (IgG) immune complexes and complement
in local blood vessels.*3 It tends to present with pain,
edema, and induration at the injection site and, in
more severe cases, may progress to local ulceration
or necrosis.*3

The Arthus reaction usually begins between 2 and
12 hours after vaccine administration and is more
common in individuals who have preexisting 19G
antibodies against the vaccine antigen.* Vaccines
that have been associated with Arthus reaction include
tetanus-containing vaccines, hepatitis B vaccine,
rabies vaccine, and the 23-valent pneumococcal
polysaccharide vaccine.*3

Management is predominantly symptomatic
and may include antihistamines, application of cold
compresses to the affected area, and analgesics for
pain relief. It is important to reassure patients that this
is a self-limited reaction with a short course, typically
resolving within about 1 week. Despite the reaction,
there is no contraindication to receiving future doses
of the same vaccine.

Guillain-Barré Syndrome

Neurologic complications such as Guillain-
Barré syndrome (GBS) are rare adverse events
associated with vaccination.#! GBS typically presents
with progressive muscle weakness beginning in
the extremities and ascending toward the trunk,
and may lead to respiratory failure or cranial
nerve weakness.*®> Symptom onset is considered
potentially related to vaccination if it occurs within 6
weeks following administration of vaccines containing
tetanus toxoid, poliovirus, rabies, or influenza
antigens.*! The pathophysiology involves a delayed,
immune-mediated reaction with participation of CD4+
and CD8+ T lymphocytes that exhibit cross-reactivity
with components of the nervous system.45

Given the delayed onset of symptoms, a
comprehensive understanding of GBS-related
events is essential for accurate diagnosis and
assessment of potential causality. Other factors, such
as previous infections with Campylobacter jejuni,
cytomegalovirus, Epstein-Barr virus, influenza A,
Mycoplasma pneumoniae, or Haemophilus influenzae,
may also trigger the syndrome.*!
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There is no contraindication to vaccinating
patients with a history of GBS, provided the previous
episode was not associated with the vaccine to be
administered. If the patient developed GBS less

@——\

than 3 months earlier, postponing vaccination is
advisable.*® If a case of GBS is suspected to have
been associated with a prior vaccination, subsequent
doses of the same vaccine are contraindicated.

k\) Patients with a history of allergic reaction to a vaccine

Investigate the hypersensitivity reaction mechanism

2

Immediate hypersensitivity reaction
or anaphylaxis

\

!

Non-severe delayed
hypersensitivity reaction

!

If additional doses are required
and no alternative product
from another manufacturer without the

©

Administer vaccine without

suspected component is available additional precautions. In cases of nodules

\

Stratify severity
\

Severe anaphylaxis (respiratory
failure requiring Og, or reaction
refractory to bronchodilators
or epinephrine, or need for
mechanical ventilation, or shock)

d

Yes

\

or contact dermatitis, consider
patch testing (Figure 4)

Investigate allergy to the suspected
component. Skin testing: SPTa.b
with the vaccine 1:1.

- No - If negative, perform

IDT (0.02 mL - 1:100)b:c

J J

Positive SPT Negative SPT
or IDT and IDT

J J

Relative contraindication.
Evaluate risk-benefit

O

Use an alternative vaccine, if available, e
or administer fractionated doses* llazsz
h . with at least
in a safe environment .
60 minutes
*Vaccine 1:1: 0.05 mL — 0.15 mL — 0.30 mL of observation
(15-minute interval). in a setting equipped
Minimum observation of 1 hour to manage
after final dose. In severe cases, anaphylaxis

consider starting

with a 1/10 dilution; 0.05 mL

Figure 3

Algorithm for the evaluation and management of patients with a history of suspected allergic reaction to a vaccine
a |n patients with a history of severe anaphylaxis, it is appropriate to dilute the vaccine 1:10 or even 1:100, as these concentrations are

considered non-irritating.

Whenever possible, perform testing with the same vaccine from the same manufacturer involved in the original reaction.

¢ Undiluted IDT is discouraged due to a high irritant rate. Whenever possible, perform testing with the same vaccine from the same

manufacturer involved in the original reaction.

IDT = intradermal testing.



132 Arq Asma Alerg Imunol — Vol. 9, N° 2, 2025

Hypersensitivity reactions to vaccines and mmunization in patients with asthma — Marinho AKBB et al.

Table 3

Main types of allergy and recommendations for immunization in patients with a history of immediate hypersensitivity

Allergen Vaccine Recommendation
Egg MMR, MMRYV, Routine vaccination. Preferably administer in a setting equipped
and influenza to manage anaphylaxis, depending on medical assessment
of previous reaction severity and reaction threshold
Yellow fever Perform risk stratification; consider skin testing and administer
in a setting with anaphylaxis support if necessary (Figure 1)
Cow’s milk MMR Do not use the formulation manufactured by the
Serum Institute of India; choose an alternative without milk
(eg, Fiocruz-Bio-Manguinhos).
DTPa/Tdap No contraindication.
Individualized assessment for patients
with severe cow’s milk allergy and low reaction threshold;
consider vaccination with at least 30 minutes of observation
in a setting capable of managing anaphylaxis
Gelatin MMR, Evaluate history of gelatin allergy and perform skin testing if needed.
MMRV, If positive, administer fractionated doses in a setting prepared
influenza, for anaphylaxis management (Figure 2)
yellow fever,
varicella,
rabies
Latex Any vaccine in vials or Use latex-free gloves. For multidose vials, administer the first dose
syringes containing latex withdrawn from the vial to the latex-allergic patient.
Fungi Hepatitis B, HPV, Consider skin testing; if positive, consider
(Saccharomyces meningococcal supervised administration with fractionated doses
cerevisiae) conjugate vaccines of the vaccine that may contain yeast

PEG and PS80

(MenB-4C and ACWY)

HPV
DTPa/Tdap,

Influenza (some formulations),
hepatitis B (some formulations),
COVID-19 (some formulations),

RSV,

pneumococcal conjugate vaccines,
meningococcal conjugate vaccines

Consider skin testing with the vaccine.

If positive, consider using alternative vaccines
or administering fractionated doses in an
anaphylaxis-prepared setting.

If negative, administer the vaccine

in a facility equipped to manage

anaphylaxis (Figure 3)

COVID-19 = coronavirus disease 2019; DTPa = diphtheria, tetanus, and pertussis for children under 7 years of age; Fiocruz = Fundagdo Oswaldo Cruz;
HPV = human papillomavirus; PEG = polyethylene glycol; PS80 = polysorbate 80; RSV = respiratory syncytial virus; Tdap = tetanus, diphtheria, and pertussis

for adolescents and adults.
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In such cases, evaluating the situation in alignment
with the investigation and official response to the
reported adverse event following immunization is
essential.

Summary of recommendations for the
immunization of patients with a history of non-
immediate hypersensitive reaction

Figure 4 summarizes the recommendations for
the immunization of patients with a history of non-
immediate post-vaccination hypersensitivity.

Individuals with a personal or family history of
atopy have no contraindications to immunization
and should receive vaccines according to routine

health guidelines. For those with a history of allergy
to a specific vaccine component, a prior evaluation,
preferably conducted by an Allergy and Immunology
specialist, is recommended. In cases of local reactions
such as contact dermatitis, nodules, flushing, pain,
edema, or induration at the injection site, patch
testing may be considered to confirm the causal
agent. Testing may be performed using the intact
vaccine or its individual components, alongside a
negative control. These reactions generally do not
contraindicate future doses of the same vaccine, and
the patient may continue the immunization schedule
as usual.

If a GBS episode is suspected to have been
associated with a previous vaccination, subsequent

Patients with delayed reaction

@ to a vaccine

Delayed reaction to a vaccine

Contact dermatitis, nodules, flushing, pain, edema, and induration at the vaccine injection site

Consider performing a patch test* to confirm the causal agent.

*It is suggested to use the intact vaccine or its individual components,
a positive control, and a negative control

In general, it is recommended to maintain
the subsequent doses of the same vaccine

Figure 4

Algorithm for the evaluation and management of patients with a history of suspected delayed allergic reaction

to a vaccine
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doses of the implicated vaccine should be withheld.
However, if the episode occurred more than 3 months
prior and was not related to vaccination, routine
immunization can be safely resumed.

Special considerations for patients with
hypersensitivity reactions

Dengue vaccine (Qdenga®)

In 20283, Brazil recorded more than 1.6 million
cases of dengue, with 1,179 deaths.46 By October
12, 2024 (epidemiological week 41), over 6.5 million
suspected cases had been reported, with 6,613
confirmed dengue-related deaths and an additional
1,499 deaths under investigation.*¢ These figures
indicate a substantial worsening of the dengue
epidemiological landscape in Brazil, with increases
in both case numbers and mortality.

In the absence of specific treatment, dengue
management relies on early identification of warning
signs and severe manifestations, requiring organized
healthcare systems and adequately trained personnel.
Prevention efforts are challenged by the Aedes aegypti
mosquito’s resistance to insecticides.*” Moreover,
urbanization and climatic factors, such as prolonged
periods of elevated temperatures, contribute to rising
dengue incidence, even in areas with historically low
transmission rates.*8

Although the tetravalent dengue vaccine (CYD-
TDV; Dengvaxia, Sanofi-Pasteur) is licensed in
Brazil, it is recommended only for individuals with
a laboratory-confirmed prior dengue infection. The
approval of Qdenga® (Takeda) by Anvisa in 2022
introduced a new option for disease prevention.
Qdenga® is a live-attenuated vaccine that protects
against all four dengue virus serotypes: DENV-1,
DENV-2, DENV-3, and DENV-4.

Considering both seronegative and seropositive
individuals prior to vaccination, Qdenga® demonstrated
an efficacy of approximately 61% against virologically
confirmed symptomatic dengue of any severity and
84% against hospitalization up to 54 months after
the second dose.*® Throughout the vaccine’s clinical
development program, safety data were assessed
in approximately 27,000 phase 2 and phase 3
participants from endemic and non-endemic regions.*
An integrated safety analysis did not identify significant
risks. The vaccine was well tolerated regardless of
age, sex, or baseline dengue serostatus in individuals
aged 4 to 60 years.50 The most common adverse

events following the first vaccine dose were injection-
site pain (43% for Qdenga® vs. 26% for placebo) and
headache (34% vs. 30%, respectively). Most adverse
reactions at injection site were mild and resolved
within 1 to 3 days.50

Qdenga® was incorporated into the Brazilian
National Immunization Program (PNI) in December
2023, and vaccination of adolescents aged 10 to 14
years began in March 2024 across 521 municipalities
selected based on epidemiological data.

Post-marketing safety data collected between March
2023 and March 2024 identified 70 hypersensitivity
reactions associated with Qdenga® in Brazil,
corresponding to an overall incidence of 19.15 per
100,000 administered doses.>' Of these, 16 cases
were classified as anaphylaxis, yielding an incidence
of 4.38 per 100,000 doses. Most anaphylaxis cases
involved cutaneous and mucosal manifestations,
with a substantial proportion presenting respiratory,
circulatory, or gastrointestinal involvement. No cases
progressed to death.>!

Pharmacovigilance monitoring identified 85 cases
of immediate hypersensitivity reactions following
Qdenga® vaccination, including 24 anaphylaxis cases
(63.1 per million doses), three of which involved
anaphylactic shock, among 380,358 administered
doses between March 1, 2023, and March 11,
2024.52 In 10 of these cases (41.7%), symptoms
began within 15 minutes of vaccination. No deaths,
sequelae, or complications related to anaphylaxis
occurred. These data underscore the need for careful
evaluation of allergic patients before and after vaccine
administration.8 ' It is therefore essential to assess
any history of severe allergies to vaccine components
or past vaccination before administering the vaccine.

Patients who, after the first dose, experienced
isolated or subjective immediate symptoms, such as
cough, nausea, vomiting, dizziness, or a sensation of
throat tightness without objective evidence of airway
compromise (e.g., edema, hoarseness, erythema, or
pruritus), and who recovered quickly without medical
intervention should receive the second dose and be
observed for at least 30 minutes. It is also important
to consider alternative diagnoses to ensure that
symptoms were not attributable to other medical
conditions.

For patients who developed urticaria and/or
angioedema (localized or generalized) or other
isolated symptoms not typical of anaphylaxis, the
recommendation is also to proceed with the second
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dose and monitor for at least 30 minutes for possible
reactions. In addition, referral to an allergist should
be considered to investigate other potential triggers
of the initial reaction. For individuals who experienced
urticaria or an Arthus reaction after the first dose,
administration of antihistamines 30 minutes before
the second dose may be considered. The duration of
antihistamine use may vary depending on the severity
and recurrence of allergic reactions. Importantly,
the use of antihistamines before vaccination does
not reduce the risk or severity of recurrent events
in patients who experienced previous reactions,
including anaphylaxis.

In cases of anaphylaxis involving two or more organ
systems (e.g., cutaneous, respiratory, gastrointestinal,
among others), patients should preferably be evaluated
by an allergist. This assessment should consider the
epidemiological risk and, in some cases, SPT or IDT
may be required to identify the allergenic component
responsible for the reaction. When administration of
the second vaccine dose is considered necessary, it
is recommended to follow the investigation algorithm
described in Figure 3.

Finally, preparedness and response capacity are
critical to minimizing risks and effectively managing
any allergic reaction following dengue vaccination
or other immunizations in allergic patients, whether
vaccination occurs within healthcare facilities or in
community settings (extramural vaccination).53

COVID-19 vaccine

The potential allergens contained in the COVID-19
vaccines currently available in Brazil are listed in
Table 4.

Both mRNA vaccines (Comirnaty and Spikevax)
share a similar structure: they contain no protein or
adjuvant, only mRNA encapsulated within stabilizers
inside a lipid nanoparticle coated with PEG to enhance
water solubility. Although PEG was initially suspected
as the primary trigger of allergic reactions to mRNA
vaccines,?* subsequent studies have indicated that the
presence of PEG in the formulation does not impact
the efficacy or safety of lipid nanoparticle-based
COVID-19 vaccines.?®

In addition to PEG, Moderna’s mRNA-1273
vaccine (Spikevax) also contains tromethamine
(trometamol), a widely used buffering agent. Some
reports of anaphylaxis to injectable medications have
been attributed to tromethamine.?6:57 In the second
formulation of Comirnaty® (Pfizer, ready-to-use

vials), tromethamine was also added. Although initial
reports suggested an elevated risk of anaphylaxis with
COVID-19 vaccines, more recent pharmacovigilance
data indicate that the incidence of anaphylaxis with
mRNA vaccines (8.96 cases per million administered
doses) is comparable to rates observed with other
vaccines (between 1 and 10 cases per million
doses).5859 The incidence of anaphylactic shock
was 1.46 per million doses, and fatal reactions were
extremely rare, with rates of 0.04 per million doses
for anaphylactic reactions and 0.02 per million doses
for anaphylactic shock.%° These findings reinforce the
safety profile of these vaccines.

Some studies have described delayed local
reactions following administration of mMRNA COVID-19
vaccines. These reactions, characterized by erythema,
induration, and tenderness at the injection site,
typically occur 6 to 8 days after vaccination and may
persist for up to 2 weeks.80-63 Although uncomfortable,
these reactions are not considered contraindications
to subsequent doses. In most reported cases,
individuals who experienced such reactions after the
first dose received the second dose without recurrence
or with less intense reactions.%-63 In the phase 3 trial
of Moderna’s mRNA-1273 vaccine, delayed local
reactions occurred in 0.8% of participants after the
first dose and 0.2% after the second.54

For patients with a suspected history of allergic
reaction to a COVID-19 vaccine, it is recommended
to follow the investigation algorithm described in
Figure 3.

Immunization of patients with asthma

Asthma is a chronic disease that affects
approximately 300 million people worldwide.®5 In
Brazil, 23.2% of the population is estimated to live
with asthma,® which is one of the leading causes of
hospitalization among children and adolescents and
a common reason for emergency care visits.6”

Vaccination against influenza

In patients with asthma, chronic airway inflammation
and type Il immune responses are believed to impair
antiviral immunity in the respiratory tract,®® causing
greater susceptibility to severe influenza-related
disease and associated bacterial infections. The
mechanisms that increase susceptibility to influenza
in patients with asthma include weaker innate immune
responses, reduced type 1 helper T-cell activity, and
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deficient interferon-o. responses from plasmacytoid
dendritic cells upon influenza exposure.®? In addition,
influenza infections may lead to asthma exacerbation,
often requiring hospitalization.” During the 2009
influenza pandemic, patients with asthma were at
significantly higher risk of hospitalization, with most
seeking care due to exacerbation of respiratory
symptoms rather than influenza infection alone.”"

In addition to being safe, influenza vaccination is
effective in individuals with asthma. A case-control
study conducted in Scotland evaluated influenza
vaccine effectiveness in patients with asthma during 6
seasons (from 2010/2011 to 2015/2016), using 5,910
swab samples. Vaccination was associated with a 55%
reduction in laboratory-confirmed influenza infections
over the 6 seasons.”?

Itis recommended that patients with asthma follow
the Brazilian routine vaccination schedule, receiving
annual doses of the trivalent or quadrivalent influenza
vaccine starting at 6 months of age.

Table 4

In 2023, a high-dose quadrivalent influenza vaccine
became available in Brazil for individuals aged 60
years and older. Manufactured by Sanofi Pasteur and
marketed as Efluelda®, the vaccine contains 4 times
the antigen content of standard-dose quadrivalent
influenza vaccines. Efluelda® demonstrated an
incremental efficacy of 24.2% compared to the
standard-dose vaccine. A meta-analysis evaluating
data across 10 influenza seasons showed that the
high-dose vaccine provides protective benefits beyond
influenza prevention, including a 27% reduction in
pneumonia-related hospitalizations and an 18%
reduction in cardiorespiratory hospitalizations.”3-75The
vaccine is available in private vaccination clinics and
offers enhanced protection for adults aged 60 years
and older, whose vaccine responsiveness is lower due
to immunosenescence and the frequent presence of
comorbidities.

Strategies to improve adherence to influenza
vaccination among patients with asthma are essential,

Types of COVID-19 vaccines, active substances, and potential allergens

Type of vaccine Vaccine name

Active substance

Potential allergens

mRNA vaccine encoding
the SARS-CoV-2 spike Pfizer/BioNTech Comirnaty

glycoprotein Herpes zoster

mRNA vaccine mRNA-1273 mRNA
encoding the Moderna
SARS-CoV-2 spike Spikevax

glycoprotein

Recombinant spike NVX-CoV2373

protein vaccine Novavax

with adjuvant Nuvaxovid/Covovax

BNT162B2 mRNA

PEG 2000; tromethamine
and tromethamine hydrochloride

(in ready-to-use vials only)

PEG 2000; tromethamine and

tromethamine hydrochloride

Recombinant spike protein PS80
adjuvanted with Matrix-M,

produced in Sf9 Spodoptera

frugiperda insect cells

COVID-19 = coronavirus disease 2019; DTPa = diphtheria, tetanus, and pertussis for children under 7 years of age; Fiocruz = Fundacéo Oswaldo Cruz;
HPV = human papillomavirus; PEG = polyethylene glycol; PS80 = polysorbate 80; RSV = respiratory syncytial virus; Tdap = tetanus, diphtheria, and pertussis

for adolescents and adults.
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as they can significantly reduce the risk of influenza-
triggered exacerbations.

Vaccination against respiratory syncytial virus

RSV is the leading cause of bronchiolitis and
pneumonia in children under 5 years of age.”® Each
year, RSV accounts for approximately 33 million
infections, more than 3 million hospitalizations, and
over 100,000 deaths among children aged 0 to 5
years worldwide, with the greatest impact occurring in
economically disadvantaged regions.”® In addition to
affecting children, RSV-associated hospitalizations are
also high among older adults, particularly those aged
65 years or more, and among individuals with chronic
conditions,””-78 underscoring the need to include these
populations in RSV immunization strategies.

The association between severe RSV disease
in infancy and the development of asthma is well
established.”?:80 Although a causal link between
RSV infection and asthma has not yet been proven,
immunological evidence suggests skewing toward
a Th2-type response, and reduction of interferon-y
antiviral immunity during RSV infection supports
airway hyper-reactivity in a subset of susceptible
children.” Bronchiolitis due to RSV has also been
linked to more severe asthma, demonstrated by a
3-fold increase in asthma-related hospitalizations and
medication use compared with age-matched controls
without prior RSV-associated lower respiratory tract
infection.8!

In a study including approximately 25,000 adults
aged 60 years or older, the adjuvanted RSV vaccine
(RSVPreF3 OA, Arexvy, GlaxoSmithKline) was well
tolerated and reduced the risk of RSV-associated
lower respiratory tract disease by 82.6% and of RSV-
associated acute respiratory infection (including mild
infection) by 72%.82 When evaluating participants
with one or more chronic conditions, such as asthma,
chronic lung disease, chronic heart failure, and
diabetes, vaccine efficacy was even higher.83 Among
those with at least one chronic condition, the vaccine
reduced the risk of RSV-associated lower respiratory
tract disease by 95% and of RSV-associated acute
respiratory infection by 81%.83 In participants with
two or more chronic conditions, the risk reduction
for lower respiratory tract disease was 92% and
for acute respiratory infection was 88%.8% These
findings indicate that the RSV vaccine may serve as
an important tool for preventing severe RSV-related
disease in adults aged 60 years and older with chronic
health conditions, including asthma.

In Brazil, the National Health Surveillance Agency
(Anvisa) recently authorized the registration of two
RSV vaccines:

— Arexvy (adjuvanted), from GlaxoSmithKline, was
the first RSV vaccine registered in the country
(2023). Approved for use in adults aged 60 years
or older, as well as adults aged 50-59 years at
increased risk for RSV infection, the vaccine is
administered intramuscularly as a single dose at
any time of the year, regardless of viral seasonality.
Current data demonstrate sustained protection
across three RSV seasons (nearly 3 years).84
Thus, booster doses are not currently recom-
mended.

— Abrysvo, from Pfizer, was licensed by Anvisa
for use in pregnant individuals between 24 and
36 weeks of gestation to protect newborns. It is
administered intramuscularly as a single dose.
The vaccine has demonstrated protection through
two RSV seasons. It has also been authorized for
administration in persons aged 60 years or older,
and in adults aged 18-59 years at increased risk
for RSV infection, with safety and efficacy data
comparable to those of Arexvy.

The use of these vaccines in patients with asthma
aged 60 years or older is recommended by both SBIm
and ASBAI.

In addition to vaccines, palivizumab and nirsevimab
are monoclonal antibodies indicated for the prevention
of RSV infection in infants, particularly those at
high risk. Palivizumab is a humanized monoclonal
antibody that binds to the RSV fusion (F) protein,
inhibiting viral entry into host cells.85 Clinical studies
have shown that palivizumab significantly reduces
RSV-related hospitalizations in extremely premature
infants (born at <28 weeks), as well as in those with
bronchopulmonary dysplasia or hemodynamically
significant congenital heart disease.858¢ Prophylaxis
with palivizumab requires monthly administration
during the RSV season, for up to five doses.

Nirsevimab is a long-acting monoclonal antibody
that also targets the RSV F protein but has an extended
half-life, allowing protection with a single dose for the
entire viral season.8” Clinical trials have demonstrated
that nirsevimab effectively reduces severe RSV
infections and hospitalizations in healthy infants,
preterm infants, and those with comorbidities.87-89
Its efficacy was comparable to or greater than that of
palivizumab, with the added benefit of a single-dose
regimen.88
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In summary, palivizumab and nirsevimab are
effective for RSV prevention in infants, with nirsevimab
offering the advantage of once-per-season dosing.

Vaccination against invasive pneumococcal
disease

Pneumococcal disease refers to any infection caused
by Streptococcus pneumoniae (pneumococcus),?
which is the most common bacterial causative agent
of a wide range of infections, including noninvasive
(such as sinusitis, otitis media, and community-
acquired pneumonia) and invasive disease, when
pneumococcus enters previously sterile sites such as
the bloodstream (bacteremia) or the tissues and fluids
surrounding the brain and spinal cord (meningitis).%0-°1
These conditions are severe, frequently require
hospitalization, and may be fatal.%°

Approximately 100 pneumococcal serotypes have
been identified based on antigenic differences in their
polysaccharide capsules. Polysaccharide capsules are
the most important virulence factors of this bacterium
and are responsible for inducing serotype-specific
immunity in the host.92 Consequently, these capsular
antigens form the basis of current pneumococcal
vaccine formulations used for disease prevention.

Asthma has been associated with an increased
risk of pneumonia and IPD, particularly among
children.?3.94 |n addition, asthma may worsen
pneumonia outcomes and increase mortality risk.%
For this reason, health agencies, including the U.S.
Centers for Disease Control and Prevention (CDC),%
consider asthma an indication for pneumococcal
vaccination. The GINA initiative notes that there
are still limited data conclusively demonstrating
pneumococcal vaccine efficacy specifically in the
asthma population to recommend universal use,
although it acknowledges that these patients,
especially children and older adults, are at higher risk
for pneumococcal infections.®°

Pneumococcal vaccination is part of the childhood
immunization schedule in about half of World
Health Organization member states, including
Brazil. Vaccination reduces pneumonia-related
hospitalizations in children and adults and lowers the
risk of invasive disease.?”-%8 Two types of vaccines are
available: the pneumococcal polysaccharide vaccine
(PPSV) and pneumococcal conjugate vaccines
(PCVs). PPSV induces serotype-specific immunity
to the serotypes included in the formulation (as
detailed in Figure 5), generating a short-term immune
response by stimulating a subset of B cells that

produce IgG2 antibodies. Conjugate vaccines, which
link a polysaccharide to a carrier protein, stimulate a
T-cell-dependent, serotype-specific immune response
and activate memory B cells. PPSV23 has been
available in Brazil since 1989, and the 7-valent PCV
(PCV7) — licensed in 2000 — was the first conjugate
vaccine introduced globally. It was later replaced by
conjugate vaccines covering additional serotypes,
and Brazil currently offers PCV10, PCV13, PCV15,
and PCV20.

Routine immunization against Streptococcus
pneumoniae is safe in patients with asthma and
may help mitigate the gradual decline in lung
function caused by recurrent infection-triggered
exacerbations.?® The recommended immunization
schedules for the pneumococcal vaccines currently
available in Brazil (PCV10, PCV13, PCV15, PCV20,
and PPSV23), including guidelines for patients with
asthma, are provided in Table 5. In summary, it is
recommended that patients with asthma receive
the PCV13, PCV15, or PCV20 vaccine. For those
previously vaccinated with PCV7 or PCV10, additional
protection with vaccines containing serotype 19A is
important. PPSV23 is recommended from 2 years of
age onward for individuals who have received PCV13
or PCV15. PPSV23 is not recommended for those
vaccinated with PCV20. The number of doses will
depend on the patient’s age and immune status.

It is important to emphasize that serologic testing
is not recommended before or after pneumococcal
vaccination.

Vaccination against COVID-19

Individuals with mild to moderate asthma who
contract COVID-19 are not at increased risk for
severe disease.®%100 However, those with uncontrolled
asthma have a higher risk of hospitalization due to
severe COVID-19 if infected.101-103

In Brazil, the National Immunization Program
incorporated COVID-19 vaccination into the routine
schedule for children from 6 months to under 5 years
of age, including those with asthma. In this population,
two or three doses of the most up-to-date vaccine
formulation are administered, with an interval of 4
weeks between the first and second doses and 8
weeks between the second and third doses (primary
immunization schedule).104

In 2024, booster doses were implemented for
individuals aged 60 years and older and for priority
groups. Patients aged 5 years or older with severe
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asthma (defined as those requiring recurrent
systemic corticosteroid use and/or hospitalization
for asthma exacerbation in the previous year)
are considered a priority group for COVID-19
vaccination and should receive annual booster doses.
Immunocompromised individuals and those aged 60
years or older who meet these criteria should receive
semiannual booster doses with the most up-to-date
vaccine formulation available. According to Brazil’s
2024 COVID-19 Vaccination Strategy, primary
immunization schedules are no longer routinely
recommended for individuals aged 5 years or older
who are not part of priority groups. For those who
have never been vaccinated, a single COVID-19
vaccine dose may be administered.04

Summary of recommendations for the
immunization of patients with asthma

Table 6 shows the recommendations for vaccination
in patients with asthma.

Algorithm for the evaluation of patients with
a history of suspected allergic reaction to a
vaccine

Patients with a history of hypersensitivity to
vaccines should undergo evaluation whenever
possible. The investigation begins with a detailed
clinical history, including the clinical presentation, the
extent of the reaction (local or systemic), the timing
of onset and duration (immediate or delayed), and

Eﬁﬁ Serotypes

Vaccine 1 39 4 5 6A 6B 7F 9V 14 18C 19A" 19F 23F 22F 33F 8 10A 11A12F 15B 2 9N 17F 20

PCV7a [ J [ J e o o
(Pfizer)

(GSK)

PCV13¢
(Pfizer)

PCV15¢
(Merck)

(PPﬁcZQIr)zoe..........

PPSV23' o
(Merck)

Figure 5
Pneumococcal vaccines licensed in Brazil

2 No longer used in Brazil.
b Available at public primary healthcare units.

¢ Available in private clinics and at Reference Centers for Special Biologics (CRIE) for certain patient groups.

d  Available in private clinics.

¢ Licensed for use in individuals aged >18 years; use in children is still under review.

f Licensed for use in individuals aged >2 years.

oh Currently responsible for most cases of severe pneumococcal disease in Brazil.
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Table 5

Recommended vaccination schedules for pneumococcal vaccines (PCV10, PCV13, PCV15, PCV20, and PPSV23)

Unvaccinated children up to 5 years of age

Age Vaccine Vaccination schedule Notes
2-6 months PCV10, PCV13, Three doses in the first year of life, PCV10 is provided in public primary
PCV15, or PCV20 with a 2-month interval between doses, and healthcare units and is part of Brazil's
a booster between 12 and 15 months of age National Childhood Immunization Schedule
7-11 months PCV10, PCV13, Two doses in the first year of life, with a PCV15 and PCV20 are recommended

PCV15, or PCV20

12-24 months

2-5 years

PCV10, PCV13,
PCV15, or PCV20

PCV10, PCV13,
PCV15, or PCV20

2-month interval between doses, and a
booster between 12 and 15 months of age

as the preferred options when available.
If not available, PCV13 should be used
Two doses, 2 months apart For children aged 2-5 years with chronic
conditions that increase vulnerability to
pneumococcal infections (including asthma),
supplemental vaccination with the 23-valent
pneumococcal polysaccharide vaccine
(PPSV23) may be necessary for those

who received PCV10, PCV13, or PCV15

One dose

Children aged 6 years or older, adolescents, and adults with chronic conditions
that increase the risk for IPD (including asthma) who have not yet been vaccinated

A single dose of PCV13, PCV15, or PCV20 should be administered. For those who receive PCV13 or PCV15,

vaccination should be supplemented with PPSV23

Adults

¢ Vaccination in individuals aged between 50 and 59 years of age with PCV20, PCV15, or PCV13 is at the discretion of the clinician.

* Pneumococcal vaccines are recommended for adults of any age with chronic lung diseases, such as asthma. In these cases, a single dose
of PCV20 is indicated, or a sequential schedule beginning with PCV15 or, if unavailable, PCV13, followed by one dose of PPSV23 two
months later, and a second dose of PPSV23 five years after the first.

Status

Individuals aged 60 years or older

Recommendation

General

Individuals who have
already received
one dose of PPSV23

Individuals who have
received two doses of
PPSV23 and no PCV

Individuals with an incomplete
schedule using PCV15 or
PCV13 and/or PPSV23

Individuals with a complete
sequential schedule of PCV15
or PCV13 + PPSV23

A single dose of PCV20, or a sequential schedule starting with PCV15 or, if unavailable, PCV13,
followed by one dose of PPSV23 two months later, and a second PPSV23 dose five years after the first.
If PCV20 is chosen, no sequential PPSV23 doses are indicated

Administer PCV20, PCV15, or PCV13 after a 1-year interval from the PPSV23 dose.

Those who receive PCV20 do not require an additional PPSV23 dose. Those who begin a sequential
schedule with PCV15 or PCV13 should receive a second PPSV23 dose 5 years after the first,
maintaining an interval of 6-12 months after PCV15 or PCV13

Administer one dose of PCV20 or PCV15; if unavailable, PCV13 may be used.
Any of these should be given at a minimum interval of 1 year after the last PPSV23 dose

Immunization can be completed with a single dose of PCV20, provided that at least 2 months have passed
since the last PCV15 or PCV13 dose, or 1 year since PPSV23

A single dose of PCV20 may be recommended at clinician discretion, respecting an interval of 1 year
after PPSV23 and 2 months after PCV15 or PCV13

IPD = invasive pneumococcal disease; PCV10 = 10-valent pneumococcal conjugate vaccine; PCV13 = 13-valent pneumococcal conjugate vaccine; PCV15 =
15-valent pneumococcal conjugate vaccine; PCV20 = 20-valent pneumococcal conjugate vaccine; PPSV23 = 23-valent pneumococcal polysaccharide vaccine.
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Table 5 (continued)

Recommended vaccination schedules for pneumococcal vaccines (PCV10, PCV13, PCV15, PCV20, and PPSV23)

Interchangeability of vaccines

Vaccine Recommendation

PCV13, PCV15, PCV20

PCV20, PCV15, and PCV13 are interchangeable, and switching between them

at any point in the vaccination schedule is acceptable.

Healthy children who have completed the schedule with PCV13 do not

need revaccination with PCV20 or PCV15, unless they are at higher risk

for IPD (including patients with asthma). In such cases, completion with PCV20

or a sequential schedule including PPSV23 is recommended

PCV10 to PCV13,
PCV15, or PCV20

To ensure adequate protection against the main serotypes responsible for

severe disease (19A and 3), the full age-appropriate schedule recommended

for PCV13, PCV15, or PCV20 must be followed beginning at the time

the first dose of the new vaccine is administered

IPD = invasive pneumococcal disease; PCV10 = 10-valent pneumococcal conjugate vaccine; PCV13 = 13-valent pneumococcal conjugate vaccine; PCV15 =
15-valent pneumococcal conjugate vaccine; PCV20 = 20-valent pneumococcal conjugate vaccine; PPSV23 = 23-valent pneumococcal polysaccharide vaccine.

the treatment required. For etiologic assessment, it is
essential to record the manufacturer and lot number
of the administered vaccine and to review the package
insert to identify potential allergenic components,
including aluminum, formaldehyde, thimerosal,
2-phenoxyethanol, lactose, gelatin, antibiotics, latex,
ovalbumin, and yeasts.

If the clinical history suggests a hypersensitivity
reaction to the vaccine, diagnostic evaluation should
follow the mechanism of hypersensitivity involved,
according to the algorithm illustrated in Figure 3. For
immediate hypersensitivity reactions or anaphylaxis,
skin testing (including SPT and IDT) with the vaccine
and its components should be considered. If both
tests are negative, the vaccine may be administered
under supervision, with observation for at least 60
minutes, in a setting equipped to treat anaphylactic
reactions.

When skin tests indicate sensitization, the
specialist may choose an alternative vaccine that
does not contain the suspected component. If this
is not possible, vaccination may be performed using
fractional dosing or a desensitization protocol in
a setting prepared to manage potential adverse
reactions,105.106

Non-allergic local reactions, such as erythema,
pain, and edema, as well as fever do not contraindicate
subsequent vaccine doses.’ In all cases, it is
essential that immunization is not delayed, in order to
prevent increased susceptibility to infectious diseases,
particularly in the current context of declining
vaccination coverage in Brazil.

Although severe hypersensitivity reactions to
vaccines are rare, vaccination settings must be
prepared to manage such events. Facilities should be
adequately equipped with epinephrine, antihistamines,
corticosteroids, beta-2 agonists, and oxygen supply,
have trained personnel, and follow clear emergency
protocols to ensure rapid and effective response
in cases of anaphylaxis. Importantly, a history of
hypersensitivity to one vaccine does not contraindicate
all others, since reactions are caused by specific
components rather than by vaccines in general. An
allergist can assist in this assessment and help ensure
that subsequent vaccines are administered safely.

Reporting of adverse events following
immunization

Adverse events following immunization (AEFI) must
be reported and investigated in accordance with the 4th
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Table 6

Summary of vaccination recommendations for patients with asthma

Vaccine Recommendation

Influenza? Annual vaccination with trivalent or quadrivalent influenza vaccine starting at 6 months of age.
A high-dose influenza vaccine may be used for individuals aged 60 years or older

RSV Arexvy (adjuvanted): recommended for adults aged >60 years and for adults aged 50-59 years

Pneumococcal vaccines

COVID-19b

For others vaccines

at increased risk for RSV infection. Protection demonstrated through the third RSV season.
Abrysvo: licensed by Anvisa for pregnant individuals >24 weeks’ gestation and for adults
aged >60 years, as well as adults aged 18-59 years at increased risk for RSV infection.

Protection demonstrated through the second season

PCV13, PCV15, or PCV20. PCV13 and PCV15 should be complemented with PPSV23 in

individuals >2 years old. Follow age- and risk-appropriate schedules (Table 5)
Primary schedule of two or three doses (depending on the manufacturer) for children aged
6 months to <5 years. For patients aged >5 years with severe asthma,

annual booster doses are recommended.

Follow the routine vaccination schedule

ab |nfluenza and COVID-19 vaccines may be administered on the same day.

COVID-19 = coronavirus disease 2019; PCV = pneumococcal conjugate vaccine; PPSV = pneumococcal polysaccharide vaccine;

RSV = respiratory syncytial virus.

edition of the Manual of Epidemiological Surveillance of
Adverse Events Following Immunization.'0” Adequate
and timely reporting is essential to ensuring vaccine
safety, allowing rapid responses to minimize risks,
and informing adjustments to vaccination strategies
when necessary. Reporting may be conducted by
the institution that administered the vaccine or by the
attending physician.

Conclusion

Early identification of allergic reactions, combined
with adequate risk stratification based on clinical
history and diagnostic testing, is essential to guide
vaccine selection and the safe administration
of immunizations in patients with a history of
hypersensitivity reactions to vaccines. In addition,
strategies such as fractional dose vaccination in
controlled environments are effective in reducing the

risk of hypersensitivity reactions, thereby supporting
safe vaccination in this population.

Adequate management of patients who experience
hypersensitivity reactions requires collaboration,
whenever possible, between allergy and immunology
specialists and other healthcare professionals.
Continuous surveillance of AEFIs, together with
transparent communication with patients about risks
and benefits, is fundamental to strengthening trust
in vaccination. Moreover, promoting immunization
among allergic patients, particularly those with
asthma, protects these individuals against preventable
infections, improves underlying disease control, and
reduces the risk of exacerbation.
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