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ABSTRACT RESUMO

Pacientes com erros inatos da imunidade ou em uso de imunossu-
pressores ou imunobiológicos estão sob maior risco de infecções 
graves, incluindo aquelas preveníveis por vacinas. A imunização 
adequada é uma estratégia essencial para mitigar esse risco, e 
deve ser adaptada conforme a doença subjacente e o grau de 
imunossupressão de cada paciente. Este artigo revisa as evidên-
cias científicas disponíveis e melhores práticas relacionadas à 
vacinação de pacientes imunocomprometidos, oferecendo orien-
tações para otimizar a imunização nessa população, com foco em 
recomendações adaptadas ao contexto brasileiro. As recomen-
dações são organizadas com base nos tipos de erros inatos da 
imunidade e tratamentos imunossupressores ou imunobiológicos 
utilizados. A implementação dessas orientações pode melhorar 
significativamente a qualidade do cuidado a esses pacientes, 
reduzindo a carga de doenças infecciosas preveníveis.

Descritores: Imunossupressão, imunodeficiência, imunidade, 
imunocomprometimento, vacinação, vacinas.

Patients with inborn errors of immunity or receiving 
immunosuppressive or biologic therapy are at high risk of 
developing severe infections, including those preventable by 
vaccines. Adequate immunization is an essential strategy to mitigate 
this risk and must be adapted according to the underlying condition 
and according to the patient’s degree of immunosuppression. This 
article reviews the available scientific evidence and best practices 
regarding vaccination in immunocompromised patients, providing 
guidance to optimize immunization in this population, with a 
focus on recommendations adapted to the Brazilian context. The 
recommendations are organized according to the types of inborn 
errors of immunity and the immunosuppressive or biologic therapy 
used. Implementing these guidelines can significantly improve 
the quality of care for these patients and reduce the burden of 
preventable infectious diseases.
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immunocompromised host, vaccination, vaccines.
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Introduction

Patients with inborn errors of immunity or receiving 
immunosuppressive therapy are at increased risk of 
infections,1 including vaccine-preventable ones. These 
individuals experience both higher attack rates and 
an elevated likelihood of developing complications or 
severe forms of various diseases.2,3

Preventing infections through vaccination against 
common pathogens is an essential strategy in the 
management of this patient population.4 Therefore, 
enhanced vaccination approaches are required, 
involving not only the administration of additional 
booster doses1 but also, in some cases, caution 
with certain vaccines, particularly live attenuated 
vaccines.5-8 

While immunocompromised individuals require 
vaccine recommendations tailored to their specific 
conditions, vaccination coverage in this group is 
generally lower than in the general population.9,10 In 
this context, this article reviews the available evidence 
and provides recommendations that may increase 
vaccination coverage and mitigate the risk of severe 
infections in patients with inborn errors of immunity or 
receiving immunosuppressive or biologic therapy.

Methods

The evidence and recommendations presented 
in this study were based on published data available 
to date and adapted to the Brazilian context. A 
non-systematic literature review was conducted 
between June and July 2024 using the MEDLINE 

database to identify articles addressing different 
aspects of immunization in immunocompromised 
patients. These aspects included the immunization 
of individuals with inborn errors of immunity, such 
as predominantly antibody deficiencies, immune 
dysregulation, autoinflammatory diseases, combined 
immunodeficiencies, and conditions associated with 
defects in innate immunity. In addition, the review 
included studies on immunization in patients receiving 
biologic therapy, immunosuppressants, and small 
molecules. 

The collected evidence was discussed during 
the “1st Immunization Forum for Allergic and 
Immunocompromised Patients,” held on August 9, 
2024, in São Paulo, Brazil. The recommendations 
were agreed on by consensus among participating 
experts, all of whom are members of the Brazilian 
Association of Allergy and Immunology (ASBAI) and 
the Brazilian Immunization Society (SBIm).

General principles

General principle No. 1: Vaccines are based on 
different platforms

There are 6 major vaccine platforms (Table 
1): (1) inactivated vaccines; (2) live attenuated 
viral or bacterial vaccines; (3) vaccines based on 
pathogen components (such as subunit, recombinant, 
polysaccharide, conjugate, or virus-like particle 
vaccines); (4) toxoid vaccines; (5) viral vector 
vaccines; and (6) nucleic acid-based vaccines (DNA 
or messenger RNA). 
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General principle No. 2: Inactivated  
vaccines can be safely administered  
to immunocompromised individuals

Inactivated vaccines can generally be administered 
to immunocompromised patients when indicated, 
as the antigens contained in these vaccines cannot 
replicate and do not increase the risk of vaccine-
related adverse events. However, the magnitude 
and duration of vaccine-induced immunity are often 
reduced.11 

In complex cases, referral to a clinician with 
expertise in immunization and/or immunodeficiency 
is recommended.

General principle No. 3: Live viral or bacterial 
vaccines are contraindicated for most patients 
with severe immunosuppression

Individuals with severe immunosuppression (Table 
2) or uncertain immune status should generally not 
receive live viral or bacterial vaccines.12,13 In less 
severely immunocompromised individuals or those 
with specific or limited immune impairment, the 
benefits of routinely recommended live vaccines 

may outweigh the risks, as detailed in the following 
sections. 

A patient-centered assessment should consider 
the degree and type of immunosuppression, as 
well as comorbidities and personal factors that may 
influence vaccine responses. Local epidemiology and 
risk exposure should also be considered. For example, 
if a patient lives in an area with a high incidence of 
a vaccine-preventable disease, immunization may 
be strongly recommended, even in the presence of 
some immune impairment, provided that the potential 
benefits justify vaccination.

General principle No. 4: Passive immunization 
should be used to reduce post-exposure risk

Passive immunization should be used, 
whenever possible, to reduce the likelihood of 
illness and complications from infectious diseases 
in immunocompromised patients with significant 
exposure. Examples include hyperimmune globulins 
for tetanus, rabies, varicella-zoster, and hepatitis B.

The following sections discuss vaccination 
strategies for specific groups of immunocompromised 
patients. 

Table 1
Vaccine platform technologies

Type of vaccine 	 Examples 

Inactivated 	 Hepatitis A and inactivated poliovirus vaccine

Live attenuated viruses or bacteria 	 BCG, measles, mumps, rubella, rotavirus, chickenpox, yellow fever, and dengue

Subunit, recombinant,  	 Haemophilus influenzae type b, hepatitis B, human papillomavirus (HPV), 

virus-like particle,  	 pertussis, respiratory syncytial virus, pneumococcal conjugate and

polysaccharide, or 	 polysaccharide vaccines, meningococcal, recombinant herpes zoster, 

conjugate 	 and influenza vaccines

Toxoids 	 Diphtheria, tetanus, and pertussis (acellular)

Viral vector 	 COVID-19

DNA or messenger RNA (mRNA) 	 COVID-19
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Inborn errors of immunity

Inborn errors of immunity are classified according 
to the immune system component that is primarily 
compromised. For the purposes of this document, 
inborn errors of immunity were organized into 5 major 
groups, each addressed with specific vaccination 
recommendations: 

–	 Predominantly antibody deficiencies; 

–	 Immune dysregulation disorders; 

–	 Autoinflammatory diseases;

–	 Combined T- and B-cell immunodeficiencies; 

–	 Defects in innate immunity.

Beyond their essential role in protecting against 
infectious diseases, vaccine responses in these 
patients can serve as a diagnostic tool for inborn errors 
of immunity. Post-vaccination antibody responses, 
particularly to tetanus and diphtheria toxoids, 
Haemophilus influenzae type b, and Streptococcus 
pneumoniae, are frequently used to assess immune 
system function.14,15 Additionally, detection of 
antibodies to hepatitis A, hepatitis B, influenza 
virus, and isohemagglutinins may help identify 
immunoglobulin disorders.15 However, it is important 
to emphasize that the use of vaccines for diagnostic 

purposes is not the primary focus of immunization in 
immunocompromised individuals. Accordingly, this 
document does not address the use of vaccines for 
diagnostic purposes.

Predominantly antibody deficiencies 

Patients with predominantly antibody (B-cell) 
deficiencies exhibit increased susceptibility to bacterial 
infections, which typically occur in early childhood 
or after the third decade of life. Most infections 
are caused by encapsulated bacteria, such as S. 
pneumoniae, H. influenzae type b, and Neisseria 
meningitidis.16 Accordingly, vaccines targeting S. 
pneumoniae, H. influenzae type b, and N. meningitidis 
are indicated in this group. For patients with defects of 
specific antibody production, vaccination remains the 
only means of conferring protection against seasonal 
influenza. Therefore, annual influenza vaccination is 
recommended for these individuals, even when they 
are receiving immunoglobulin therapy.17-19

Severe predominantly antibody deficiencies 

Severe predominantly antibody deficiencies 
include common variable immunodeficiency 

Table 2
Classification of immunosuppression in relation to vaccination decision according to CD4+ T-lymphocyte counts and age12,13

		  CD4+ T-lymphocyte counts (cells/mm3) 		
	 Degree of alteration
	 immunological	 Age < 12 months 	 Age 1 to 5 years 	 Age 6 to 12 years 	 Age ≥ 13 years	

	 Absent 	 > 1500  	 > 1000 	 ≥ 500  	 ≥ 350

 	  	 (> 25%) 	 (> 25%) 	 (≥ 25%)	

 	 Moderate 	 740–1499 	 500–999 	 200–499 	 Between

 	  	 (15%–24%) 	  (15%–24%) 	 (15%–24%)	 200 and 350

 	 Severe 	 < 750 	 < 500 	 < 200 	 < 200

 	  	 (15%) 	 (15%) 	 (15%) 	

Vaccination in immunocompromised patients: joint Brazilian recommendations – Valente CFC et al.



Arq Asma Alerg Imunol – Vol. 9, N° 2, 2025  151

and agammaglobulinemia. These conditions are 
associated with severely impaired antibody responses, 
and affected individuals almost always receive 
immunoglobulin replacement therapy, which passively 
provides protective antibodies against several 
pathogens.20 Inactivated influenza vaccine is an 
exception because (1) immunoglobulin preparations 
may not contain antibodies to circulating strains, and 
(2) the vaccine may elicit some beneficial cellular 
immune responses.17,18

Live vaccines, such as measles, mumps, and 
rubella (MMR) or varicella, are contraindicated 
in patients with severe antibody deficiencies due 
to the increased risk of vaccine-related disease 
associated with deficient antibody responses, as 
well as the possibility of vaccine neutralization by 
immunoglobulin therapy.21 However, in scenarios of 
high epidemiological risk, such as measles or varicella 
outbreaks, these vaccines may be considered even for 
patients with severe antibody deficiencies, provided 
that cellular immunity is evaluated. If cellular responses 
are preserved, MMR or measles, mumps, rubella, and 
varicella (MMRV) vaccines may be considered. Such 
decisions must be individualized, taking into account 
immune status and the likelihood of exposure to these 
infections.

Other live virus vaccines, including yellow fever 
and dengue vaccines, are contraindicated in patients 
with predominantly antibody deficiencies associated 
with severe phenotypes.

Mild predominantly antibody deficiencies 

Predominantly antibody deficiencies associated 
with milder phenotypes include selective IgA 
deficiency, specific antibody deficiency with normal 
immunoglobulin, and IgG subclass deficiency. 
Although vaccine-induced antibody responses may 
be reduced in these individuals, they often retain 
some degree of protective response and can generally 
be safely vaccinated with both live and inactivated 
vaccines, with few exceptions. 

In patients with mild antibody deficiencies or other 
disorders, such as ataxia-telangiectasia, the response 
to pure polysaccharide pneumococcal vaccine is 
poor; however, pneumococcal conjugate vaccines are 
immunogenic and should be administered.22

Immune dysregulation disorders

Patients with adaptive immune dysregulation, 
such as those with familial hemophagocytic 

lymphohistiocytosis, autoimmune lymphoproliferative 
syndrome (ALPS) and its variants, frequently present 
hematologic complications, including cytopenias 
and neutropenia. Patients with Epstein-Barr virus 
susceptibility, inflammatory bowel disease, or 
endocrinopathies (such as APECED, IPEX, and their 
variants) may develop hypogammaglobulinemia.23

Although evidence is limited for many conditions 
within this group, vaccination in these patients must 
be assessed individually, taking into account the 
diversity and severity of clinical manifestations. In the 
presence of neutropenia or hypogammaglobulinemia, 
adherence to disease-specific immunization 
guidelines is essential. Inactivated and recombinant 
vaccines, such as those against S. pneumoniae, H. 
influenzae type b, N. meningitidis, and influenza, 
are generally safe and strongly recommended to 
prevent severe infections in patients with APECED 
and IPEX,24,25 conditions that may be associated with 
hypogammaglobulinemia. 

Regarding live attenuated vaccines, available data 
are insufficient for a clear recommendation. Their use 
should be considered on a case-by-case basis, taking 
into account ongoing immunosuppressive therapy and 
patient immune status.

Vaccination of household contacts should be 
encouraged, as it provides indirect protection and 
helps reduce exposure to infectious agents.

Autoinflammatory diseases (monogenic)

Patients with monogenic autoinflammatory 
diseases generally do not exhibit significant immune 
deficiency. However, in rare conditions, such 
as adenosine deaminase 2 deficiency-related 
myelodysplasia and sideroblastic anemia with B-cell 
immunodeficiency, periodic fevers, and developmental 
delay (SIFD) syndrome, immune impairment may 
occur.26,27

Overall, there are no specific contraindications to 
vaccination in these patients, except when they are 
receiving immunosuppressive therapy. In such cases, 
administration of live attenuated vaccines should be 
carefully evaluated, and inactivated or recombinant 
vaccines should be preferred whenever possible.

Vaccines particularly recommended for this group 
include those against S. pneumoniae, H. influenzae 
type b, N. meningitidis, and influenza. Vaccination of 
household contacts is also strongly recommended to 
provide indirect protection for these patients. 
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Combined humoral and cellular 
immunodeficiencies

Patients with combined immunodeficiencies 
exhibit impairment of both cellular (T-cell) and 
humoral (B-cell) immunity.28 Combined T- and 
B-cell immunodeficiencies can be grouped into two 
categories: complete defects and partial defects.

Combined T- and B-cell immunodeficiencies — 
complete defects

Combined immunodeficiencies with complete 
defects include severe combined immunodeficiency 
(SCID) and complete DiGeorge syndrome. All live 
attenuated vaccines (viral or bacterial) may cause 
severe complications in these patients; therefore, all 
live vaccines are contraindicated in these conditions.29 
Vaccination against S. pneumoniae and H. influenzae 
type b is strongly recommended for patients with 
complete combined immunodeficiencies, as is 
the indication of monoclonal antibody prophylaxis 
against respiratory syncytial virus.28,29 Inactivated 
vaccines do not pose safety concerns; however, they 
are likely to be ineffective, and given their uncertain 
benefit, they are sometimes not administered to these 
patients.29 

Combined T- and B-cell immunodeficiencies — 
partial defects

Partial combined immunodeficiencies include 
Wiskott-Aldrich syndrome, ataxia-telangiectasia, and 
partial DiGeorge syndrome. Live attenuated vaccines 
are often contraindicated in these disorders.29 

Vaccination in less severe cases (most patients) 
should be considered on an individual basis. 
Depending on the immune response, classification 
of immunosuppression according to age-adjusted 
CD4+ T-lymphocyte counts (Table 2), and the local 
epidemiologic risk, certain live attenuated vaccines 
may be considered in vaccination decision-making  
(Table 3). 

In partial combined immunodeficiencies, inactivated 
vaccines may be effective in some cases and can be 
administered. Strongly recommended vaccines for 
this group include those against H. influenzae type 
b, S. pneumoniae, N. meningitidis, hepatitis A and B, 
DTaP or DTwP, inactivated poliovirus, influenza, HPV, 
recombinant herpes zoster, and COVID-19.29 

Table 3 summarizes vaccination recommendations 
for patients with combined immunodeficiencies. 

Defects in innate immunity

Defects in innate immunity encompass a 
heterogeneous group of genetic disorders that 
impair the ability of the immune system to respond 
appropriately to infection. Common conditions in this 
category include phagocytic disorders, complement 
deficiencies, toll-like receptor deficiency, and natural 
killer (NK) cell deficiencies.

These disorders vary widely in severity and in 
their impact on an individual’s ability to respond 
appropriately to infection. Early diagnostic evaluation 
is essential to guide effective therapeutic interventions, 
which may include antimicrobial or antifungal 
prophylaxis and, in more severe cases, hematopoietic 
stem cell transplant for immune reconstitution. In 
general, no clinical trial has specifically evaluated 
vaccination practices in patients with defects in 
innate immunity. Therefore, recommendations are 
based on clinical complications observed in these 
populations.

Phagocytic disorders

Phagocytic disorders include congenital 
neutropenias, leukocyte adhesion deficiencies, and 
defective oxidative burst (chronic granulomatous 
disease and G6PD deficiency).

Neutropenia is classified as mild (absolute 
neutrophil count of 1000-1500/µL), moderate (500-
1000/µL), and severe (< 500/µL).30 Mild or moderate 
neutropenia is not associated with impaired vaccine 
responses or increased risk of adverse events. Unless 
additional relevant phenotypes or comorbidities are 
present, vaccination policies for these patients should 
not differ from those for the general population.31

All inactivated vaccines can be safely administered 
to patients with severe neutropenia. Certain specific 
vaccines are strongly recommended because of 
the elevated risk of infection in children with this 
condition, especially those against S. pneumoniae 
and N. meningitidis. Seasonal influenza and hepatitis 
B vaccines are also important to prevent nosocomial 
infections.13,30,32,33

Live bacterial vaccines, such as BCG, are 
contraindicated in severe neutropenia due to the 
risk of complications.31 In many countries, however, 
newborns receive BCG vaccine in the first days of life, 
before severe neutropenia is even suspected. Although 
BCG-related complications are rarely reported in 
infants later diagnosed with severe neutropenia, 

Vaccination in immunocompromised patients: joint Brazilian recommendations – Valente CFC et al.



Arq Asma Alerg Imunol – Vol. 9, N° 2, 2025  153

the contraindication is extrapolated from findings in 

patients with phagocytic cell defects, considering the 

limited efficacy of the vaccine.13,30,32,33 BCG is also 

contraindicated in chronic granulomatous disease 

and in defects of the interleukin (IL)-12/interferon-

gamma axis, as these conditions impair phagocyte 

function and significantly increase the risk of severe 

post-vaccination complications.

Live virus vaccines are not contraindicated in 

patients with severe neutropenia, but assessment of 

cellular and/or adaptive immunity is essential before 

administration. A safe practice is to formally exclude 

Table 3
Vaccination recommendations for patients with combined immunodeficiencies

		  Benefit and efficacy 	 Consider	
		  unlikely	 according to
Condition 	 Recommended 	 Safe to administer	 cellular response 	 Not recommended

		

Combined T- and B-cell 	 Palivizumab or  	 Meningococcal		  BCG

immunodeficiencies:  	 Nirsevimab 	 conjugate 	  	 Rotavirus 

complete defects		  Meningococcal B 	  	 Yellow fever

 		   Hepatitis A and B 	  	 MMR

 		   DTaP or DTwP  	  	 Varicella

 		   Inactivated polio 	  	 Dengue

 		   Influenza 	  	

 		   HPV 		

 		   23-valent pneumococcal 		

 		   Recombinant herpes zoster 

 	  	 COVID-19 	  	

Combined T- and B-cell  	 Haemophilus influenzae B 	  	 MMR 	 BCG

immunodeficiencies:	 Pneumococcal conjugate 	  	 Varicella 	 Rotavirus

partial defects 	  Meningococcal conjugate  	  	 Dengue 	

 	 Meningococcal B 	  	 Yellow fever 	

 	 Hepatitis A and B			 

 	 DTaP or DTwP 			 

 	 Inactivated polio			 

 	 Influenza			 

 	 HPV 			 

 	 23-valent pneumococcal			 

 	 Recombinant herpes zoster 			 

 	 COVID-19			 

 	 Palivizumab or Nirsevimab 

BCG = Bacillus Calmette-Guérin (tuberculosis vaccine); DTaP = combined diphtheria, tetanus, and (acellular) pertussis vaccine; DTwP = combined diphtheria, 
tetanus, and (whole-cell) pertussis vaccine; HPV = human papillomavirus.
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significant cell and/or antibody immunodeficiency 
before administering live virus vaccines to these 
patients.31 

Patients with leukocyte adhesion deficiency or 
cytotoxic granule defects may have impaired antiviral 
responses32,34,35 and, therefore, should not receive 
live virus vaccines. 

Complement deficiencies

Patients with complement deficiencies retain intact 
humoral and cellular immunity and may receive all 
live and inactivated vaccines. Vaccination against 
encapsulated organisms, such as N. meningitidis, S. 
pneumoniae, and H. influenzae type b, is especially 
critical, including for those with partial complement 
deficiencies.33,36,37 Recommended meningococcal 
vaccination schedules are described below.

 Meningococcal ACWY vaccine

–	 Children < 1 year of age: 2 doses at 3 and 5 months 
of age; booster at 12-15 months of age; booster at 
5 years of age; additional boosters every 5 years. 

–	 Children ≥ 1 year of age, adolescents, and adults:  
2 doses 2 months apart; boosters every 5 years. 

 

Meningococcal B vaccine

–	 Children ≤ 23 months of age: 2 doses + booster.

–	 Children ≥ 24 months of age: 2 doses.

–	 Adolescents and adults: 2 doses 1-6 months apart 
(depending on the vaccine used).

–	 All individuals up to 50 years of age (use beyond 
age 50 is off-label): a booster 1 year after the 
primary series and every 2-3 years thereafter.

In hereditary angioedema, a rare genetic disorder 
that involves the deficiency or dysfunction of C1 
esterase inhibitor, a regulator of complement, 
fibrinolytic, coagulation, and kallikrein-kinin systems, 
vaccination against hepatitis A and B is also 
recommended for all patients.38 For this group 
of patients, other vaccines should follow routine 
immunization schedules. 

Toll-like receptor and natural killer cell deficiencies

Currently, there are no studies specifically guiding 
or contraindicating vaccination in patients with these 
deficiencies. Therefore, vaccines should follow routine 
immunization schedules.

Table 4 summarizes vaccination recommendations 
for patients with innate immune defects.

Patients who are candidates for or receiving 
immunosuppressive or biologic therapy 

As part of the therapeutic arsenal against various 
immune-mediated diseases, an increasing number of 
individuals receive immunosuppressive agents, such 
as corticosteroids, 6-mercaptopurine, azathioprine, 
methotrexate, cyclosporine, tacrolimus, and 
mycophenolate mofetil. Small molecule drugs such 
as JAK inhibitors, as well as biologic agents including 
monoclonal antibodies, are also widely used in the 
management of immune-mediated conditions. While 
essential for disease control, these treatments can 
increase the risk of both common and opportunistic 
infections.39-42 In addition, immunosuppressive drugs 
may negatively affect vaccine responses in certain 
populations.43,44 

Non-biologic immunosuppressive agents

For patients who are candidates for or currently 
receiving non-biologic immunosuppressive therapy, 
vaccination should follow specific guidelines to 
ensure immunization efficacy and safety. The goal is 
to minimize the risk of vaccine-preventable infections 
while accounting for treatment-related immune 
impairment.

Inactivated vaccines are often safe and recommended 
for patients receiving immunosuppressive therapy. 
Ideally, they should be administered at least 2 weeks 
before initiating immunosuppression to allow for an 
adequate immune response. 

When immunosuppressive therapy must be 
started urgently, completing the vaccination schedule 
beforehand may not be feasible. In such situations, 
inactivated vaccines may be administered during 
immunosuppression, provided that the first dose was 
given before therapy began. Studies show that, in 
patients receiving non-biologic immunosuppressants, 
the influenza vaccine remains effective, with 79% of 
patients achieving protective titers, compared with 
98% in control groups.45 Moreover, severe post-
vaccination adverse events are not more common in 
patients receiving non-biologic immunosuppressive 
agents, supporting the safety of inactivated vaccines 
in this group of patients.44 However, the optimal 
timing of vaccination may vary based on treatment 
planning. If a reduction in immunosuppressive dose 
is anticipated, it may be more effective to postpone 

Vaccination in immunocompromised patients: joint Brazilian recommendations – Valente CFC et al.



Arq Asma Alerg Imunol – Vol. 9, N° 2, 2025  155

vaccination to that period, when the immune response 
may be more robust.

Live attenuated vaccines, such as MMR, varicella, 
yellow fever, and dengue vaccines, should be used with 
caution. Ideally, these vaccines should be administered 
4 weeks before the start of immunosuppression; if 
this is not possible, a minimum interval of 2 weeks 
may be considered, since vaccine-induced viremia 
typically occurs within this period. For patients already 
receiving immunosuppressive therapy, live attenuated 
vaccines are often contraindicated due to the risk 
of infection from the attenuated strain. In settings of 
high epidemiological risk, individualized risk-benefit 
assessment is warranted.

In planning vaccination, priority should be 
given to annual influenza vaccination (high-dose 
for adults > 60 years of age), respiratory syncytial 
virus vaccine, pneumococcal conjugate vaccine 
(PCV13, PCV15, or PCV20), followed by the 23-
valent pneumococcal polysaccharide vaccine (if 
PCV13 or PCV15 was used), and recombinant 
herpes zoster vaccine for adults > 18 years of 
age (2 doses, 4 weeks apart). Live vaccines, such 
as yellow fever, MMR, and dengue vaccines (2 
doses, 3 months apart), should be considered in 
light of the current epidemiological context. Table 
5 provides minimum intervals between different 
vaccine administrations.

Table 4
Vaccination recommendations for patients with defects in innate immunity

Defect in innate immunity 	 Recommendation

Mild to moderate neutropenia 	 All vaccines can be safely administered

Severe neutropenia  	 Inactivated vaccines can be safely administered. Do not administer 

	 attenuated bacterial vaccines. Whenever possible, 

	 replace live attenuated virus vaccines with inactivated vaccines

Chronic granulomatous disease 	 Do not administer BCG or attenuated Salmonella typhi vaccines. 

 	 All other vaccines can be safely administered

Defects of the interleukin-12/ 	 Do not administer BCG or attenuated Salmonella typhi vaccines. 

 interferon-gamma axis	 All other vaccines can be safely administered

Leukocyte adhesion deficiency or  	 Do not administer live virus vaccines. 

cytotoxic granule defects  	 All other vaccines can be safely administered

Complement deficiencies 	 Administer vaccines against encapsulated organisms for partial 

	 or complete deficiencies.

 	 In hereditary angioedema, vaccinate against hepatitis A and B. 

 	 All other vaccines can be safely administered

Toll-like receptor deficiency 	 There are no known restrictions for vaccination; however,  

 	 data on these cases are still limited

Natural killer cell deficiency 	 There are no known restrictions for vaccination; however, 

 	 data on these cases are still limited
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After discontinuation of immunosuppressive 
therapy, specific safety intervals must be observed 
before administering live attenuated vaccines, as 
described below.

–	 Cyclosporine: 3 months. 

–	 Glucocorticoids > 2 mg/kg/day for > 2 weeks in 
children, or > 20 mg/day for > 2 weeks in adults: 1 
month.

–	 Methotrexate > 20 mg/week or > 0.4 mg/kg/week: 
4 weeks. Lower doses may not require a minimum 
interval.

For infants born to mothers who received 
immunomodulators or biologic agents during the last 
2 trimesters of pregnancy, BCG vaccination should be 
deferred until 6-12 months after the mother’s last dose, 
owing to potential effects on neonatal immune function. 
Rotavirus vaccine, however, is not contraindicated in 
this group. Regarding early measles vaccination 
(zero-dose MMR or MR) or yellow fever vaccination 
at 9 months of age, available evidence is insufficient 
to determine safety in infants born to mothers who 
received immunomodulators or biologic agents during 
the last 2 trimesters of pregnancy. Decisions should 
therefore be individualized, considering the infant’s 
immune status and local epidemiological risk.

Both attenuated and inactivated vaccines can be 
safely administered to infants breastfed by mothers 
receiving immunosuppressive corticosteroid therapy 
with methotrexate and cyclosporine. However, caution 
is advised with live attenuated vaccines in infants 
breastfed by mothers receiving cyclophosphamide due 
to its greater immunosuppressive potential.44

Ensuring that household contacts of patients 
receiving immunosuppressive therapy are fully 
vaccinated is essential, particularly for influenza, 
COVID-19, varicella (for susceptible individuals), 
MMR, and Tdap. 

Monoclonal antibodies

The use of monoclonal antibodies and the 
development of immunization strategies require an 
integrated assessment of clinical efficacy parameters 
and safety profiles. While monoclonal antibodies 
offer targeted therapeutic approaches for specific 
conditions, immunization remains essential for the 
prevention of infectious diseases. However, factors 
such as individual immune response, potential adverse 
effects, duration of protection, and associated risks 
should be carefully evaluated in each case (Table 6). 

Monoclonal antibodies consist of an innovative 
class of biologic agents designed to interact 
specifically with precise immune targets. Some 
monoclonal antibodies modulate T-helper type 2 
(Th2)-mediated immune responses, which play a key 
role in the pathophysiology of several allergic and 
inflammatory diseases.46 

Th2 responses are amplified by cytokines such 
as IL-4, IL-5, and IL-13, which promote eosinophil 
activation, stimulate IgE production, and drive 
characteristic allergic inflammation. These medications, 
belonging to the IgG class, exert their therapeutic action 
by directly blocking these inflammatory cytokines 
and have demonstrated efficacy in conditions such 
as asthma, chronic obstructive pulmonary disease, 
chronic rhinosinusitis with nasal polyposis, atopic 
dermatitis, prurigo nodularis, eosinophilic esophagitis, 
eosinophilic granulomatosis with polyangiitis, and 
hypereosinophilic syndrome.46,47 

Biologic agents have become essential in 
managing Th2-mediated inflammatory conditions 
by providing targeted and effective therapeutic 
interventions. Examples include anti-IL-4/IL-13 therapy 
(dupilumab), anti-IL-5 therapy (mepolizumab), anti-
IL-5 receptor-α treatment (benralizumab), and anti-
IgE therapy (omalizumab). In addition to Th2-targeted 
monoclonal antibodies, agents that block IL-1, such 
as canakinumab (anti-IL-1β), have been developed for 
the treatment of autoinflammatory and rheumatologic 
diseases, whose pathophysiological process involves 
IL-1 overproduction.48 

Another important example includes monoclonal 
antibodies targeting thymic stromal lymphopoietin 
(TSLP), such as tezepelumab, which acts on early 
inflammatory responses and is particularly effective 
in the treatment of severe asthma.49 Additional 
biologic agents, such as infliximab and adalimumab, 
block tumor necrosis factor (anti-TNF) and are widely 
used in rheumatoid arthritis and inflammatory bowel 
disease.50,51  Rituximab, which binds to CD20 on 
B cells, induces cell lysis through immunological 
mechanisms such as antibody-dependent cytotoxicity 
and apoptosis. This B cell depletion reduces antibody 
production and is effective in the treatment of 
autoimmune and hematological conditions, such as 
rheumatoid arthritis and lymphomas. 

Eculizumab is a monoclonal antibody used in 
the treatment of autoimmune conditions and rare 
complement-driven diseases. It inhibits protein C5 and 
prevents its activation, which avoids membrane attack 
complex formation, thereby reducing inflammation 
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Table 5
Minimum intervals between different vaccine administrations

Types of vaccines 	 Intervals  	 Example / Note

Inactivated and conjugate  	 Simultaneous or no minimum interval 	 Meningococcal ACWY and Influenza 

Inactivated and injected attenuated   	 Simultaneous or no minimum interval 	 Hepatitis A and MMR or 

 	  	 varicella and pneumococcus 

Inactivated and oral attenuated  	 Simultaneous or no minimum interval 	 Meningococcal C and rotavirus 

Between injected attenuated   	 They can often be administered on the same day;  	 Varicella and yellow fever

 	 if not, a 30-day interval is recommended 

Yellow fever and MMR  	 Do not administer on the same day to children 

 	 under 2 years of age (minimum 30-day interval) 

Qdenga® and injected attenuated 	 They can be administered on the same day 	 Qdenga® and yellow fever, both

 	  	 routine vaccinations at age 4

		  according to the Brazilian Society 

		  of Pediatrics

Pneumococcal conjugate  	 Between conjugate and 23v pneumococcal: 	 Always begin with a conjugate

(13v or 15v) and	 2 months.	 vaccine, which provides superior

23v pneumococcal 	 Between 23v pneumococcal and a  	 and longer-lasting response

 	 pneumococcal conjugate: 12 months.  	

 	 Use of the 20-valent conjugate vaccine

 	 eliminates the need for the PPSV23

and tissue damage. It is indicated for conditions such 
as paroxysmal nocturnal hemoglobinuria, reducing 
premature erythrocyte destruction, and atypical 
hemolytic uremic syndrome, which causes renal 
injury and anemia due to uncontrolled activation of 
the complement system.52

Inactivated vaccines

Inactivated vaccines, including mRNA vaccines, 
conjugate vaccines, toxoid vaccines, and non-
replicating viral vector vaccines, can be administered 
safely and effectively to patients receiving anti-IL-4, 
anti-IL-5, anti-IL-13, and anti-IgE therapies.

For other inactivated vaccines, specific safety 
considerations apply. Pneumococcal vaccination 
in patients treated with canakinumab (anti-IL-1β) 
has produced conflicting data regarding disease 
exacerbation and adverse events. One study found 
that patients with cryopyrin-associated periodic 
syndromes treated with canakinumab exhibited more 
frequent and more severe reactions to pneumococcal 
vaccines than to other inactivated vaccines.53 In 
this cohort, 12 of 18 patients developed vaccine 
reactions (fever, swelling, erythema, pain), often 
within hours, lasting up to 3 weeks; most importantly, 
pneumococcal vaccination exacerbated disease 
in 2 patients. Therefore, the potential benefits of 
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a	 Infants exposed to anti-TNF therapy in utero should receive rotavirus vaccine, while the BCG vaccine should be postponed for 6 to 12 months after the 
last dose of the medication during pregnancy.

b	 No data available in the literature.

Table 6
Vaccination guidelines for patients receiving monoclonal antibodies

Monoclonal antibody 	 Inactivated vaccines 	 Attenuated vaccines 	 Notes

Omalizumab 	 Administration at any time	 It is suggested that the vaccine be administered 	 x
 		  7 days after the first dose of the monoclonal
 	  	 antibody to avoid confusion between
 	  	 adverse events of each biologic agent 

Dupilumab 	 Administration at any time	 It is suggested that the vaccine be administered 	 x
 		  7 days after the first dose of the monoclonal 
 	  	 antibody to avoid confusion between 
 	  	 adverse events of each biologic agent

Mepolizumab 	 Administration at any time	 It is suggested that the vaccine be administered	 x
 		  7 days after the first dose of the monoclonal 
 	  	 antibody to avoid confusion between
 	  	 adverse events of each biologic agent

Benralizumab 	 Administration at any time	 It is suggested that the vaccine be administered 	 x
 		  7 days after the first dose of the monoclonal 
 	  	 antibody to avoid confusion between 
 	  	 adverse events of each biologic agent

Tezepelumab 	 Administration at any  time	 No evidence currently supports its  	 x
 		  safety or efficacy during 
 	  	 therapy – vaccination schedule
 	  	 should be completed 4 weeks prior

Rituximab 	 Ideally, complete the vaccination  	 Discontinue medication 	 Reduced efficacy: 
 	 schedule 4 weeks prior.  	 for 6 months before or 4  	 influenza, 
 	 If not possible, postpone  	 weeks after vaccine 	 pneumococcal, 
 	 vaccination until the next cycle 	 administration 	 hepatitis A, and
 	 and wait 2 weeks after 	  	 COVID-19
 	 immunization to
 	 administer the medication

Anti-TNF a 	 Ideally, complete the vaccination  	 Discontinue immunosuppressant 	 Reduced efficacy:
 	 schedule 4 weeks prior.  	 for one dosing interval before 	 influenza (this vaccine
 	 If not possible, postpone  	 vaccination and for  	 can be administered 
 	 vaccination until the next cycle  	 4 weeks after vaccine	 at any time)
 	 and wait 2 weeks after  	 administration 	 pneumococcal,
 	 immunization to administer 	  	 hepatitis A, and 
 	 the medication 	  	 COVID-19

Canakinumab  	 They are safe during medication  	 Discontinue immunosuppressant 	 Caution regarding
 	 use, but there is no evidence 	 for one dosing interval before 	 pneumococcal vaccine
 	 regarding their efficacy – 	 vaccination and for 	 and exacerbation of
 	 Complete the vaccination 	 4 weeks after vaccine	 cryopyrin-associated
 	 schedule 4 weeks prior 	 administration 	 periodic syndrome

Eculizumab  	 Caution regarding exacerbation  	 Discontinue immunosuppressant 	 Complete the
 	 of underlying disease due to  	 for one dosing interval before 	 vaccination schedule
 	 complement activation –  	 vaccination and for 	 2 weeks prior – priority
 	 efficacy may be impaired  	 4 weeks after vaccine	 to meningococcal,
 	 in meningococcal vaccines 	 administration b 	 Haemophilus
 	  	  	 influenzae type b, and	  
 	  	  	 pneumococcal vaccines
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immunization with the pneumococcal vaccine must be 
balanced against safety concerns. The study suggests 
that pneumococcal conjugate vaccines should be 
prioritized over the 23-valent polysaccharide vaccine 
(PPSV23).53

Special attention is also warranted regarding 
inactivated vaccine efficacy in patients receiving 
rituximab or anti-TNF therapies. Patients treated with 
anti-TNF show reduced immune responses to certain 
vaccines, including influenza, pneumococcal, hepatitis 
A, and COVID-19 vaccines.54-56 Thus, vaccination 
should ideally be updated at least 4 weeks prior to 
initiating rituximab or anti-TNF therapy. If this is not 
possible, vaccination should be postponed until the 
next treatment cycle and the medication delayed for 2 
weeks after immunization to optimize vaccine efficacy. 
Influenza vaccination may be administered at any 
time in patients receiving anti-TNF therapy due to the 
seasonal nature of the disease.57 

Patients receiving eculizumab have increased 
susceptibility to N. meningitidis infection due to the 
drug’s mechanism of action. Therefore, vaccination 
against N. meningitidis, covering serogroups A, C, 
W, Y, and B, is recommended at least 2 weeks before 
therapy initiation.58 If treatment is initiated earlier, 
prophylactic antibiotics should be administered until 
2 weeks after vaccination.58 Patients aged < 18 years 
should also be vaccinated against H. influenzae type 
b and S. pneumoniae and must adhere strictly to age-
appropriate national vaccination schedules. In patients 
treated with eculizumab, vaccination may activate 
complement.58 Therefore, patients should be carefully 
monitored for exacerbation of underlying disease 
(hemolysis in paroxysmal nocturnal hemoglobinuria 
or thrombotic microangiopathy in atypical hemolytic 
uremic syndrome). Because vaccination may not 
confer complete protection against N. meningitidis, 
close surveillance is essential for early detection 
of signs of infection, with prompt treatment if 
necessary.58 

Live attenuated vaccines

Live attenuated vaccines may be administered 
safely to patients receiving monoclonal antibodies 
targeting Th2 immune responses.59 Regarding 
safety and efficacy, there are no contraindications 
for immunization in patients treated with anti-IL-4, 
anti-IL-5, anti-IL-13, or anti-IgE therapies.60-64 In this 
group, vaccination should preferably occur 4 weeks 
before starting treatment. If this is not feasible, the 
interval between vaccination and the first antibody 

dose should be as long as possible (with a minimum 
of 7 days) to allow the identification, through temporal 
correlation, of whether any adverse reaction was 
caused by the vaccine or the monoclonal antibody, 
noting that monoclonal antibody-related reactions are 
rare but most likely occur after the first dose.

Tezepelumab targets TSLP, a cytokine central 
to early inflammatory signaling and both activation 
and amplification of multiple immune pathways. By 
inhibiting this inflammatory signaling from the outset, 
tezepelumab impacts various cells and mediators 
involved in the immune response. As a consequence, 
the immunosuppressive effect of tezepelumab may 
affect the immune system’s ability to respond to the 
vaccine antigen. This early blockade hinders the 
assessment of the risks and benefits of administering 
live attenuated vaccines to patients undergoing anti-
TSLP treatment, owing to limited robust and conclusive 
data on the safety and efficacy of immunization in this 
situation. Therefore, administration of live attenuated 
vaccines is not recommended for patients receiving 
tezepelumab. Vaccination should instead be completed 
at least 4 weeks prior to initiation of monoclonal 
antibody treatment to ensure that the immune system 
has an adequate response to the vaccination.

For patients receiving canakinumab or anti-TNF 
therapy, the 2022 American College of Rheumatology 
Guideline for Vaccinations in Patients with Rheumatic 
and Musculoskeletal Diseases recommends, on 
an individual basis, temporary interruption of 
immunosuppressive therapy when live attenuated 
vaccines are required. The medication should be 
discontinued for one dosing interval before vaccination 
and for 4 weeks after the administration of live 
attenuated virus vaccines.57 We suggest extending 
this precaution to eculizumab, despite limited 
supporting evidence.

In chi ldren receiving canakinumab for 
autoinflammatory diseases or systemic juvenile 
idiopathic arthritis, discontinuation of biologic therapy 
may pose substantial risk of disease worsening. In 
such cases, a shorter period of immunosuppressant 
discontinuation may be considered if live attenuated 
vaccination is essential.57 

Infants exposed to anti-TNF therapy in utero should 
receive rotavirus vaccine within the first 6 months of 
life.57

For rituximab, treatment should be discontinued 
for 6 months before and 4 weeks after administration 
of live attenuated vaccines.57
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Regarding revaccination after completion of 
monoclonal antibody therapy, there is no conclusive 
evidence to support this practice as a standard 
recommendation. Decisions on the need for 
revaccination should be individualized, considering 
each patient’s  clinical condition and the efficacy of 
immune responses after treatment.

Janus kinase inhibitors 

The Janus kinase (JAK) family comprises 4 
tyrosine kinase proteins (JAK1, JAK2, JAK3, and 
TYK2) that play key roles in the immune system, 
particularly in adaptive immunity and hematopoiesis. 
These kinases participate in inflammatory signaling, 
leukocyte maturation, pathogen recognition, and 
cytokine activation.65 JAK inhibitors are orally 
administered synthetic small molecules that block 
cytokine-mediated signaling pathways in target cells, 
thereby modulating inflammatory responses in several 
diseases.66 Some agents, such as tofacitinib, inhibit 
multiple JAKs, while others, such as upadacitinib, are 
selective.

Currently, no evidence indicates a risk of pathogen 
reactivation following administration of inactivated 
vaccines in patients receiving JAK inhibitors.63 

Therefore, individuals in this group may follow routine 
age-appropriate immunization schedules according 
to their clinical condition. Ideally, inactivated vaccines 
should be administered at least 14 days before 
initiation of JAK inhibitor therapy, although they may 
be given during treatment if necessary. Simultaneous 
vaccination is both feasible and recommended when 
indicated. 

Live attenuated vaccines are contraindicated 
during treatment with JAK inhibitors due to the risk of 
complications.63 If a live vaccine is required because 
of lack of prior immunization or absence of immunity, 
it should generally be administered 14-30 days 
before therapy initiation or at least 3 months after 
treatment is discontinued.63,67 When administration 
of live attenuated vaccines is unavoidable during 
treatment, JAK inhibitors should be discontinued for 
1-2 weeks prior to vaccination and restarted 4 weeks 
afterward.57 In the context of rapidly progressive 
underlying disease, resuming therapy after 2 weeks 
may be considered.

Key vaccines to consider for this group of patients 
are listed below.

–	 Recombinant herpes zoster vaccine: For patients 
≥ 18 years of age; 2 doses 1-2 months apart. 

Preferably administer before initiating JAK inhibitor 
therapy.

–	 Pneumococcal vaccines: Administer PCV13 or 
PCV15, followed 2 months later by PPSV23. 
PCV20 may be used as a single-dose alternative. 
In individuals who have already received PPSV23 
but not PCV13 or PCV15, PCV13 or PCV15 
should be administered after a 12-month interval, 
followed by a second PPSV23 dose 5 years later 
if indicated. Studies show that pneumococcal 
vaccine responses vary depending on the JAK 
inhibitor used. Patients receiving upadacitinib and 
baricitinib show satisfactory immune responses 
to both PCV13 and PPSV23,68,69 whereas those 
receiving tofacitinib exhibit inadequate responses 
to PPSV23, even after a 2-week drug discontinu-
ation. However, responses to conjugate vaccine 
PCV13 remain satisfactory.70

–	 Influenza vaccine: Recommended annually for 
individuals ≥ 6 months of age (high-dose formula-
tions for adults aged > 60 years). A second dose 
of trivalent or quadrivalent vaccine may be consid-
ered beginning 3 months after the annual dose. 

–	 HPV vaccine: Some JAK inhibitors have been 
associated with increased cancer risk.71 Therefore, 
adolescents and immunocompromised adults 
aged < 45 years should receive the 3-dose HPV 
vaccine series. The 9-valent HPV vaccine (HPV9) 
is preferred due to its broader coverage, and 
revaccination should be considered in individuals 
previously immunized with HPV2 or HPV4.

–	 COVID-19 vaccine: A 3-dose primary series of 
monovalent vaccine is recommended, with 4 weeks 
between doses 1 and 2 and 8 weeks between 
doses 2 and 3 (primary schedule for immunocom-
promised patients). Adolescents and adults who 
have completed the primary series should receive 
mRNA booster doses every 6 months.

–	 Hepatitis B vaccine: Patients receiving JAK 
inhibitors require particular attention to hepatitis B 
immunization due to both potential hepatotoxicity of 
these medications and the increased risk of severe 
complications from hepatitis B during treatment. 
Ideally, the full 3-dose series should be completed 
before JAK inhibitor therapy is initiated.72 If this is 
not possible, hepatitis B screening is essential, 
especially to identify active infection. Active hepa-
titis B constitutes a contraindication to JAK inhibitor 
therapy given the risk of hepatic deterioration and 
complications. 
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To ensure patient safety, household contacts 
of individuals receiving JAK inhibitors should be 
fully vaccinated according to their age-specific 
schedules. 

Considerations on the use of BCG and herpes 
zoster vaccines in immunocompromised 
individuals

BCG vaccine

The BCG vaccine is used to prevent severe forms 
of tuberculosis, such as tuberculous meningitis 
and miliary tuberculosis. However, because it 
contains live attenuated Mycobacterium bovis, 
its administration in patients with inborn errors of 
immunity or other immunosuppressive conditions 
requires caution. Contraindications include primary 
or acquired immunodeficiencies, malignancies, 
prolonged use of high-dose systemic corticosteroids 
(for ≥ 2 weeks), newborns whose mothers received 
immunomodulators or biologic agents during the 
last 2 trimesters of pregnancy, and pregnancy.73 
In immunocompromised individuals, BCG may 
trigger serious adverse reactions, ranging from 
local manifestations to potentially fatal disseminated 
infections.74

Recent studies reinforce the need for a cautious 
approach to BCG vaccination in immunocompromised 
patients. In a systematic review, Fekrvand et al. 
identified 46 different inborn errors of immunity 
associated with adverse events following BCG 
vaccination, with SCID being the most common 
and carrying the highest mortality.75 A Brazilian 
retrospective study reported complications in up to 
65% of patients with SCID who were vaccinated 
with BCG before diagnosis, with high associated 
mortality.76 

Patients with chronic granulomatous disease 
and Mendelian susceptibility to mycobacterial 
disease (MSMD) also face elevated risk of local 
and disseminated complications following BCG. 
In a retrospective study of 134 Chinese children 
with disseminated reactions to BCG, 48.6% were 
subsequently diagnosed with chronic granulomatous 
disease, 26.1% with MSMD, and 16% with SCID.77 
In Recife, state of Pernambuco, Brazil, a study of 53 
patients with adverse reactions to BCG found that 
16.8% had underlying inborn errors of immunity. While 
most cases (90%) involved locoregional reactions, all 
cases of disseminated reactions occurred in children 
later diagnosed with an inborn error of immunity, 

including 4 with chronic granulomatous disease, 3 
with MSMD, and 2 with SCID.78

In patients with suspected inborn errors of 
immunity, it is currently recommended to delay 
BCG vaccination until specific diagnostic testing 
can confirm or exclude the disorder. Depending 
on age and resource availability, appropriate tests 
may include complete blood count, immunoglobulin 
measurement, lymphocyte immunophenotyping, 
TREC/KREC assay (if not performed during 
newborn screening), and dihydrorhodamine (DHR) 
assay.75 Regional axillary lymphadenopathy should 
be regarded as a warning sign for inborn errors of 
immunity, as should any family history of adverse 
BCG reactions.14

For patients diagnosed with SCID who received 
BCG at birth, antimicrobial prophylaxis, such as 
isoniazid, may be used until hematopoietic stem 
cell transplant is possible. A triple-drug regimen 
(rifampicin, isoniazid, and ethambutol) may also be 
used, although toxicity is a potential concern.76 In 
cases of disseminated BCG infection, the European 
Society for Immunodeficiencies recommends a 
therapeutic regimen with multiple antituberculosis drugs 
(rifampicin, ethambutol, isoniazid, and clarithromycin) 
until complete resolution of the infection. Thereafter, 
two antimycobacterial agents should be maintained 
until complete immune reconstitution after stem cell 
transplant. When toxicity occurs, agents such as 
levofloxacin are indicated.79

Recombinant herpes zoster vaccine

Immunocompromised individuals are at 
substantially increased risk of developing herpes 
zoster and its severe complications compared 
with immunocompetent adults of the same age 
group.80‑82 The recombinant herpes zoster vaccine 
is an inactivated, protein-based vaccine that uses 
the recombinant glycoprotein E antigen rather than 
a live virus. For this reason, it is considered safe for 
immunosuppressed populations.

In adults ≥ 50 years of age, pivotal trials demonstrated 
> 90% efficacy in preventing acute herpes zoster 
episodes.83 Among immunocompromised patients, 
reported efficacy includes 68.2% in hematopoietic 
stem cell transplant recipients84 and 87.2% in patients 
with hematologic malignancies.85

The recombinant herpes zoster vaccine is 
recommended beginning at  age 18 for 
immunocompromised individuals, administered as 
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2 doses spaced 2 months apart. When possible, 
the vaccine should be administered before starting 
immunosuppressive therapy, with a minimum 
interval of 1 month before immunosuppression. If 
this is not feasible, vaccination should occur at the 
most favorable clinical moment, ideally when the 
most intense phase of immunosuppression has 
subsided.

For individuals with prior herpes zoster infection, 
vaccination should be delayed for 6 months. 

Herpes zoster vaccination recommendations 
for immunocompromised patients are provided in 
Table 7.

Summary of recommendations

Tables 8 and 9 outline the main vaccination 
recommendations for immunocompromised patients. 
Table 9 focuses on guidance regarding inactivated 
vaccines, which are often safe for this group of 
patients. Table 8 addresses live attenuated vaccines, 
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Table 7
Herpes zoster vaccination recommendations for immunocompromised patients

Clinical condition 	 Recommendation

Patients with severely compromised 	 Vaccination not recommended

cellular immunity, untreated active tuberculosis, 

and pregnant women

Mild immunosuppression (patients receiving 	 Vaccination may be considered

low doses of methotrexate, anti-TNF, systemic

corticosteroids, or HIV+ patients with

immune reconstitution [CD4 ≥ 200 cells/mm3]) 	

Bone marrow transplant 	 Administer the vaccine 6 to 12 months after transplant, 

 	 preferably 2 months before discontinuing antiviral medication

Solid organ transplant 	 Vaccinate before transplant; if not possible, wait 6 to 12 months 

 	 after the procedure, using low-dose immunosuppressants

Patients with cancer 	 Vaccinate before chemotherapy, radiation therapy, 

	 or immunosuppression, or after the most intense phase 

	 of immunosuppression has subsided

Immunosuppressive therapy 	 Non-biologic agents: administer at least 2 weeks before initiating

 	 treatment. They can be administered during immunosuppression, 

 	 provided that the first dose was given before initiating treatment.

 	 Monoclonal antibodies: can be safely administered during treatment.

 	 JAK inhibitors: administer preferably before initiating treatment

Autoimmune diseases 	 Vaccinate before initiating aggressive immunosuppression, 

	 whenever possible

TNF = tumor necrosis factor; JAK = Janus kinase.
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Table 8 
Summary of recommendations on the use of live attenuated vaccines in immunocompromised patients

Vaccine 	 Recommendation

BCG a 	 Contraindicated in patients with severe immunosuppression, such as those with combined 

immunodeficiencies, phagocytic disorders, or receiving immunosuppressive therapy

Measles-mumps-rubella	 Generally contraindicated. It may be considered in patients with mild immunosuppression, depending 

on the patient’s cellular response. Assess the epidemiological and immunological risk individually. 

Allowed in household contacts

Rotavirus	 Contraindicated in patients with severe immunodeficiency or receiving immunosuppressive therapy. 

Allowed in household contacts

Yellow fever	 Contraindicated in patients with severe immunosuppression. It may be considered in settings of high 

epidemiological risk, after careful assessment of the patient’s immune status. Allowed in household 

contacts

Varicella	 Contraindicated in patients with severe immunodeficiency and household contacts. 

	 It may be administered with caution in cases of mild immunosuppression after assessment of the 

patient’s immune status.

Rabies	 It should be administered even to individuals with inborn errors of immunity in situations of exposure 

to risk. The only exception is in cases of severe combined T- and B-cell immunodeficiencies

Dengue	 Recommended with caution in endemic areas. It should be administered before initiating 

immunosuppression. Contraindicated in patients with severe immunosuppression. Assess the risk-

benefit ratio in each case

a	 The BCG vaccine should be postponed in children undergoing newborn screening for immunodeficiency at birth. If the newborn screening results are 
normal, the child should be vaccinated as soon as possible.

emphasizing contraindications and the specific 
situations in which they may be administered under 
strict monitoring, such as with yellow fever and 
varicella vaccines.

Conclusion

Immunization of immunocompromised patients 
requires a careful and structured approach to ensure 
adequate protection against infections. A key initial step 
is for health care professionals to assume responsibility 
for assessing and maintaining the vaccination status 

of both patients and their close contacts, since 
protecting the immediate household may be essential 
to preventing infections in this population.

A detailed understanding of the patient’s medical 
history, including underlying immunosuppressive 
conditions and current treatments, is crucial to guide 
vaccine selection according to specific indications 
and contraindications. Immunocompromised patients 
should be referred to Referral Centers for Special 
Biologic Agents (CRIE), within the Brazilian Unified 
Health System (SUS), or to private immunization 
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Table 9
Summary of recommendations on the use of inactivated vaccines in immunocompromised patients

Vaccine 	 Recommendation

Influenza  	 Recommended annually for all immunocompromised patients. 

 	 The vaccine is safe, but the immune response may be reduced

IPV 	 Recommended for immunocompromised patients, it is a safe alternative to OPV. 

 	 Vaccination should occur before initiating immunosuppression, whenever possible

Pneumococcal 	 Highly recommended. It should be administered to all immunocompromised patients. 

 	 Administer pneumococcal conjugate vaccine (PCV13/PCV15) followed by the  

 	 polysaccharide vaccine (PPSV23) after 2 months, with a booster PPSV23 dose after 5 years, 

 	 or the 20-valent vaccine (PCV20) alone.

 	 Vaccination should occur before initiating immunosuppression, whenever possible

Meningococcal (ACWY and B) 	 Recommended for most immunocompromised patients. 

 	 Vaccination should be considered a priority in patients with immunodeficiencies that  

 	 increase the risk of meningococcal infections, such as complement deficiencies,  

 	 combined immunodeficiencies, chronic granulomatous disease, and severe neutropenia. 

 	 Vaccination should occur before initiating immunosuppression, whenever possible

Haemophilus influenzae type b 	 Recommended for all immunocompromised patients. 

 	 Vaccination should occur before initiating immunosuppression, whenever possible

Hepatitis B 	 Recommended. Immunocompromised patients usually receive a double dose 

 	 and may require additional or booster doses. Vaccination should occur before  

 	 initiating immunosuppression, whenever possible

Herpes zoster 	 Recommended for immunocompromised individuals aged 18 years and older. 

	 Administer 2 doses with a 2-month interval. Prioritize before initiating immunosuppression

HPV 	 Recommended for immunocompromised individuals using the 3-dose series

COVID-19 	 Highly recommended. Administer the 3-dose primary series and booster doses every 6 months. 

	 The vaccination schedule can be accelerated in immunocompromised individuals,  

 	 and a 1-month interval between doses 1 and 2 can be considered.

 	 It can be administered during immunosuppression, but vaccination should be 

	 prioritized before initiating treatment, if possible

Respiratory syncytial virus 	 Recommended for patients at increased risk for RSV disease from 18 years of age 

	 (Abrysvo: 18 to 59 years and Arexvy: 50 to 59 years) and all adults aged 60 years and older

Note: Palivizumab or nirsevimab monoclonal antibodies should be used in immunocompromised children under 24 months of age. 
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units, accompanied by a report from their immunology 
specialist. 

Optimizing the timing of vaccination is also 
important. In general, live attenuated vaccines should 
ideally be administered 4 weeks before the initiation 
of immunosuppression, whereas inactivated vaccines 
should be administered at least 2 weeks prior.

Finally, it is essential that health care professionals 
identify and overcome barriers that may hinder 
vaccine uptake. This includes addressing patients’ 
concerns and hesitancy regarding vaccines, as well 
as eliminating health system obstacles that may limit 
access to immunization. 
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