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What's New in the Guidelines

Updated: April 23, 2026
Reviewed: April 23, 2026

The Guidelines for the Prevention and Treatment of Opportunistic Infections in Children With and
Exposed to HIV (Pediatric Opportunistic Infection Guidelines) document is published in an electronic
format that can be updated easily as relevant changes in prevention and treatment recommendations
occur.

The editors and subject-matter experts are committed to timely changes in this document because
many health care providers, patients, and policy experts rely on this source for vital clinical
information.

All changes are developed by the subject-matter groups listed in the document; changes in group
composition also are posted promptly. These changes are reviewed by the editors and relevant
outside reviewers before the document is altered. Major revisions within the last 6 months are as
follows:

April 23, 2026

Mycobacterium avium Complex Disease

e Added linezolid, moxifloxacin, and bedaquiline as options for alternative therapy in children with
severe symptoms or disseminated disease who need an alternative to rifabutin or a fourth drug as
part of their treatment regimen.

Varicella-Zoster Virus Disease

e Added valacyclovir as preferred therapy in children aged >3 months with no or moderate
immunosuppression diagnosed with uncomplicated herpes zoster or mild varicella.

o Clarified indications for passive immunization with varicella-zoster immune globulin (available as
VariZIG) or intravenous immunoglobulin (or IVIG) after exposure to herpes zoster or varicella.

January 28, 2026

Hepatitis C Virus Infection

e Updated recommendations regarding breastfeeding in the setting of maternal HI\VV/hepatitis C
virus coinfection to endorse shared clinical decision-making.

December 22, 2025

Candida Infections

e Updated information on the epidemiology of antifungal-resistant Candida, including
Candida auris.
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Recommended posaconazole as an alternative therapy for fluconazole-refractory oropharyngeal

candidiasis in children.

Added isavuconazole as an alternative therapy for fluconazole-refractory esophageal candidiasis.

Added information on the recommended management of Candida infections of the central
nervous system.

Emphasized the importance of antiretroviral therapy for all infants and children with HIV and
candidiasis.

Human Papillomavirus Disease

Updated the vaccine section to include information and recommendations on the nonavalent
human papillomavirus (HPV) vaccine.

Added a section on HPV vaccine efficacy.

Expanded the section on treating HPV-associated warts, providing more detail on treatment
considerations for children compared with considerations for older patients.

Pneumocystis Pneumonia

Updated the age-specific criteria for discontinuing primary prophylaxis.

Added guidance on Pneumocystis jirovecii pneumonia prophylaxis in breastfed infants with
perinatal HIV exposure.

Added intravenous pentamidine as an alternative regimen for primary prophylaxis.

Added twice-daily dosing of atovaquone as an option for children aged 1 month to 12 years.

Toxoplasmosis

Added information on the clinical manifestations of ocular toxoplasmosis.

Updated the age-specific criteria for discontinuing and restarting primary and secondary
prophylaxis.

Updated the dosing recommendation for sulfadiazine secondary prophylaxis.

Updated information on the preferred acute induction therapy regimen for treating acquired
toxoplasmosis.
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Introduction

Updated: January 09, 2024
Reviewed: January 09, 2024

The Guidelines for the Prevention and Treatment of Opportunistic Infections in Children With and
Exposed to HIV, hereafter referred to as “the guidelines,” are intended for use by clinicians and other
health care workers providing medical care for children with HIV and children who were HIV
exposed but uninfected (HEU) in the United States. The guidelines are developed by the Panel on
Opportunistic Infections in Children With and Exposed to HIV (the Panel), which is composed of
specialists in pediatric HIV infection and infectious diseases. The guidelines discuss opportunistic
infections (Ols) that occur in the United States and Ols that might be acquired during international
travel, such as malaria. This report incorporates changes in the guidelines after receiving
recommendations from a consultation of pediatric infectious diseases and HIV experts in 2021 to
rescope the guidelines and align prioritization of section revisions with the evolving pediatric HIV
landscape.

A list of acronyms that are commonly used throughout the guidelines can be found in Appendix A.
Key to Acronyms. Other guideline considerations appear in Appendix B. Important Guidelines
Considerations, which includes a description of the composition and organizational structure of the
Panel, definition and management of conflicts of interest, funding sources for the guidelines, public
commentary, and plans for updating the guidelines. The names and financial disclosures for each of
the panel members are listed in Appendix C. Panel Roster and Appendix D. Financial Disclosures,
respectively. Appendix E. Archived Sections provides access to the last updated versions of sections
that are no longer being reviewed by the Panel: Human Herpesvirus 8 Disease, Influenza, and
Progressive Multifocal Leukoencephalopathy. A separate document, the Guidelines for the
Prevention and Treatment of Opportunistic Infections in Adults and Adolescents with HIV, is
prepared by a panel of adult HIV and infectious disease specialists and provides recommendations
for the prevention and treatment of Ols among adults and postpubertal adolescents with HIV.

Opportunistic Infections in the Era of Antiretroviral Therapy

Children with HIV

In the era before potent combination antiretroviral (ARV) regimens, Ols were the primary cause of
death in children with HIV.! Current ARV regimens suppress viral replication, provide significant
immune reconstitution, and have resulted in a substantial decrease in AIDS-related Ols and deaths in
both adults and children.?”

Despite this progress, prevention and treatment of Ols remain critical components of care for
children with HIV. Ols continue to be the presenting symptoms of HIV among children whose HIV
exposure status is unknown, usually because of a lack of maternal antenatal HIV testing or
unrecognized acquisition of HIV during childhood. For infants and children with known HIV,
various barriers may hinder effective HIV treatment and put them at risk of Ols, even in the
antiretroviral therapy (ART) era. Such barriers include inadequate medical care, lack of availability
of suppressive ARV regimens in the face of extensive prior treatment and drug resistance, caregiver
substance abuse or mental illness, and multifactorial adherence difficulties. These same barriers may
then impede provision of primary or secondary Ol prophylaxis to infants and children for whom such
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prophylaxis is indicated. In addition, concomitant Ol prophylactic drugs may only exacerbate the
existing difficulties in adhering to ART. Multiple drug—drug interactions among Ol drugs,
antiretrovirals, and treatment for other conditions that result in increased frequency of adverse events
and decreased treatment efficacy may limit the choice and continuation of both ART and
prophylactic regimens. Finally, immune reconstitution inflammatory syndrome (IRIS), initially
described in adults with HIV but also seen in children with HIV, can complicate treatment of Ols
when ART is started or when optimization of a failing regimen is attempted in patients with acute
Ols. Thus, prevention and treatment of Ols in children with HIV remain important, even in the
combination ART era.

Infants Exposed to HIV

An important mode of childhood acquisition of Ols and HIV is from mothers with HIVV. Women with
HIV may be more likely to have coinfections with opportunistic pathogens (e.g., hepatitis C) and
more likely than women without HIV to transmit these infections to their infants. In addition,
mothers or other family members with HIV who are coinfected with certain opportunistic pathogens
may be more likely to transmit these infections horizontally to children in their care, resulting in
increased likelihood of primary acquisition of such infections in young children.® Furthermore,
transplacental transfer of antibodies that protect infants against serious infections may be lower in
women with HIV than in women without HIV.® Therefore, infections with opportunistic pathogens
may affect not just infants with HIV but also infants who were HEU. These guidelines for treating
Ols in children, therefore, consider treatment of infections in all children born to women with HIV,
whether or not perinatal transmission to the infant occurred.

Antiretroviral Therapy

HIV-related immunodeficiency remains the major risk factor for most of the infections that are
discussed in this document, and the prevention or reversal of HIV-related immunodeficiency with
combination ART is a key part of prevention and management of Ols in general. Recommendations
for combination ART in children in the United States are developed and regularly updated by a
separate panel of pediatric HIV experts (see the Guidelines for the Use of Antiretroviral Agents in
Pediatric HIV Infection). In the United States, it has become standard practice for all children with
HIV to be treated with combination ART (see What to Start in the Pediatric Antiretroviral
Guidelines). Therefore, the Panel has framed its Ol prevention and treatment recommendations on
the expectation that children are already receiving or preparing to start combination ART.

Opportunistic Infection Treatment Recommendations

The most important prevention and treatment recommendations are highlighted in boxed major
recommendations preceding each section, and a table of dosing recommendations appears at the end
of each section. The guidelines conclude with summary tables that display dosing recommendations
for all the conditions, drug toxicities, and drug interactions, as well as a figure describing
immunization recommendations for children and adolescents aged 0 to 18 years.

Because treatment of Ols is an evolving science and availability of new agents or clinical data on
existing agents may change therapeutic options and preferences, these recommendations will be
periodically updated and will be available on the Clinicallnfo website.
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History of the Guidelines

In 1995, the U.S. Public Health Service and the Infectious Diseases Society of America (IDSA)
developed guidelines for preventing Ols in adults, adolescents, and children with HIV.® These
guidelines, developed for health care providers and their patients with HIV, were revised in 1997,
1999, and 2002.1%12 |n 2001, the National Institutes of Health (NIH), IDSA, and Centers for Disease
Control and Prevention (CDC) convened a working group to develop guidelines for treating HIV-
associated Ols, with a goal of providing evidence-based guidelines on treatment and prevention. In
recognition of unique considerations for infants, children, and adolescents with HIV—including
differences between adults and children in mode of acquisition, natural history, diagnosis, and
treatment of HIV-related Ols—a separate pediatric Ol guidelines writing group was established. The
Pediatric Opportunistic Infection Guidelines were initially published in December 2004.%3 In 2009,
recommendations for preventing and treating Ols in children with HIV and children who are HEU
were updated and combined into one document; a similar document on preventing and treating Ols in
adults and adolescents with HIV, prepared by a separate group of adult HIV and infectious diseases
specialists, was developed at the same time. Both sets of guidelines were prepared by the
Opportunistic Infections Working Group under the auspices of the NIH Office of AIDS

Research (OAR). Since 2009, the Pediatric Opportunistic Infection Guidelines have been managed as
a living document on the internet. Each section is reviewed periodically and updated as needed—
based on the literature published in the interim—by a panel of pediatric specialists with expertise in
specific Ols.

In 2021, the Panel, again under the auspices of OAR, convened a panel of 45 pediatric infectious
diseases, HIV, and related subject-matter experts for a formal consultation on rescoping the pediatric
Ol guidelines so that they would better reflect the current pediatric HIV milieu. Following their
consultation, several important recommendations that affect the scope and revision process have been
adopted in the current guidelines, including the following: prioritizing revisions of each topic or Ol
section based on emerging epidemiology; archiving of Ols with low frequencies; adding a
consolidated section on parasites, diarrheal disease, and/or travel; and discontinuing the use of
modified GRADE in favor of a rating system that aligns with that of other NIH OAR HIV Clinical
Guidelines.

Unique Considerations

Sexual Maturity Rating

These guidelines are a companion to the Guidelines for Prevention and Treatment of Opportunistic
Infections in Adults and Adolescents With HIV.** Clinicians providing care for adolescents are
advised to use the Adult and Adolescent Opportunistic Infection Guidelines for guidance on the care
of postpubertal adolescents (sexual maturity rating [SMR] 4 and 5) and the Pediatric Opportunistic
Infection Guidelines for guidance on the care of adolescents at SMR 3 or lower (see Table 1 below).
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Table 1. Sexual Maturity Rating

GIRLS
Breast Development Stage Pubic Hair Growth

Prepubertal; nipple elevation only 1 No pubic hair
Small, raised breast bud 2 Sparse growth of hair along labia
General enlargement and raising of 3 Darkening, coarsening, and curling,
breast and areola increase in amount
Further enlargement with projection of 4 Hair resembles adult type, but not
areola and nipple as secondary mound spread to medial thighs
Mature, adult contour, with areola in .
same contour as breast, and only 5 Adul_t type and quantity, spread to

. S medial thighs
nipple projecting

BOYS
Genital Development Stage Pubic Hair Growth
Prepubertal; no change in size or
proportion of testes, scrotum, and penis 1 No pubic hair
from early childhood
Enlargement of scrotum and testes;
reddening gr_]d change in texture in sikin 2 Sparse growth of hair at base of penis
of scrotum; little or no penis
enlargement
Increase first in length then width of 3 Darkening, coarsening, and curling,
penis; growth of testes and scrotum increase in amount
Enlargement of penis with growth in
breadth and development of glans; 4 Hair resembles adult type, but not
further growth of testes and scrotum, spread to medial thighs
darkening of scrotal skin
Adult size and shaped genitalia 5 Adult type and quantiy, spread to
medial thighs

Source: Tanner JM. Growth at adolescence. Oxford: Blackwell Scientific Publications, 1962.

HIV Disease Staging

CDA4 T lymphocyte (CD4) cell count and CD4 percentage are well-established measures of immune
status in HIV infection. HIV disease stage—and risk of Ol—is categorized based on age-specific
CD4 counts and CD4 percentages.™ Note that CD4 thresholds for young children (<5 years old) are
different than those for older children (>6 years old), adolescents, and adults (see Table 2 below).
Historically, CD4 percentage was more commonly used in studies of children with HIV because CD4
percentages have less age-related variation, while CD4 counts normally decline with increasing age;
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furthermore, studies that characterized Ol risk and evaluated prevention and treatment interventions
were not consistent in the CD4 values they used. As a result, the evidence supporting Ol
recommendations is presented according to the CD4 values used in the relevant studies, but, in many
cases, the recommendations will be adjusted to reflect the current thresholds for CD4-defined HIV
disease stages. In addition, if the recommendation is expressed in terms of CD4 count, then a
footnote may be used to indicate the corresponding CD4 percentages and vice versa.

Table 2. HIV Infection Stage* Based on Age-Specific CD4 T Lymphocyte (CD4) Cell Count
or CD4 Percentage of Total Lymphocytes

Age on Date of CD4 Test
Stage <lyear 1-5 years 26 years
Cells/mm3 % Cells/mm3 % Cells/mm3 %
1 >1,500 >34 =1,000 =30 =500 =226
2 750-1,499 26-33 500-999 22-29 200-499 14-25
3 <750 <26 <500 <22 <200 <14

* The stage is based primarily on the CD4 count; the CD4 count takes precedence over the CD4 percentage, and the
percentage is considered only if the count is missing. If a stage 3—defining opportunistic illness has been diagnosed (see
MMWR 2014 Appendix), then the stage is 3 regardless of CD4 test results.

Modified from: Centers for Disease Control and Prevention: 1994 revised classification system for human immunodeficiency
virus infection in children less than 13 years of age. MMWR. 1994;43(No. RR-12); and Centers for Disease Control and
Prevention: Revised Surveillance Case Definition for HIV Infection—United States, 2014. MMWR. 2014;63(No. RR-3):1-10.

Evidence Rating System

Recommendations in these guidelines are based on scientific evidence and expert opinion. Each
recommendation includes a letter (A, B, or C) that represents the strength of the recommendation,
and a Roman numeral (1, 11, or I11) that represents the quality of the evidence that supports the
recommendation. The recommendation is accompanied, as needed, by explanatory text that reviews
the evidence and the Panel’s assessment. The letters A, B, and C represent the strength of the
recommendation for or against a preventive or therapeutic measure and are based on assessing the
balance of benefits and risks of adhering compared to not adhering to the recommendation. Roman
numerals I, I*, 11, 1I*, and 11l indicate the quality of evidence supporting the recommendation and are
based on study design. Roman numerals with asterisks describe types of evidence in which a higher
quality of evidence exists for adults than for children (see Table 3). More detailed information on this
rating system can also be seen in the Supplemental Information section below.

The modified GRADE evidence rating scheme, originally adapted from IDSA in 2015, has been
discontinued in accordance with the rescoping recommendations in 2021 to better align with the NIH
OAR guideline formats. For more background about guidelines development from IDSA, see

the IDSA Handbook on Clinical Practice Guideline Development. During this transition period away
from the modified GRADE scheme, it was critical to ensure completion of sections undergoing the
guidelines revision process during the consultation, and thus, there will be guideline sections
published with the previous modified GRADE approach. The modified GRADE rating scheme can
be found in the Supplemental Information section below.
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Table 3. Recommendations Rating System

Strength of Recommendation

Quiality of Evidence for Recommendation

A: Strong recommendation for the statement
B: Moderate recommendation for the statement

C: Optional recommendation for the statement

I: One or more randomized trials in children® with clinical outcomes
and/or validated laboratory endpoints

[*: One or more randomized trials in adults with clinical outcomes
and/or validated laboratory endpoints with accompanying data in
children from one or more well-designed, nonrandomized trials or
observational cohort studies with long-term clinical outcomes

[I: One or more well-designed, nonrandomized trials or observational
cohort studies in childrent with long-term clinical outcomes

[I*: One or more well-designed, nonrandomized trials or observational
cohort studies in adults with long-term clinical outcomes with
accompanying data in childrent from one or more smaller
nonrandomized trials or cohort studies with clinical outcome data

[1I: Expert opinion

a rating of lll.

T Studies that include children or children/adolescents, but not studies limited to postpubertal adolescents

Note: In circumstances where there is level | or level Il evidence from studies in adults with accompanying data in children that
come only from small, nonrandomized trials or cohort studies with clinical outcomes, experts assigned a rating of I* or II*,

respectively, if they judged the evidence from children sufficient to support findings from adult studies. In circumstances where
there is level | or level Il evidence from studies in adults with no or almost no accompanying data in children, experts assigned
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Supplemental Information

Current Recommendations Rating System

Strength of Recommendation Rating A—Strong. The benefit associated with adhering to the
recommendation nearly always outweighs the risk of not adhering to the recommendation. The
recommendation applies to most patients in most circumstances and should be adhered to by
clinicians unless there exists a compelling rationale for an alternative approach.

Strength of Recommendation Rating B—Moderate. The benefit associated with adhering to the
recommendation often outweighs the risks of not adhering to the recommendation but not as
frequently as a recommendation with an A rating. The recommendation applies to many patients in
some circumstances.

Strength of Recommendation Rating C—Optional. It is unclear whether the benefits associated
with adhering to the recommendation outweigh the risks of not adhering to the recommendation;
other alternatives may be equally reasonable.

Quality of Evidence Rating I—Randomized Clinical Trial Data. Quality of Evidence Rating |
will be used if there are data from large, randomized trials in children with clinical and/or validated
laboratory endpoints. Quality of Evidence Rating I* will be used if there are high-quality
randomized clinical trial data in adults with clinical and/or validated laboratory endpoints and
substantial pediatric data from well-designed, nonrandomized trials or observational cohort studies
with long-term clinical outcomes that are consistent with the adult studies. A rating of I* may be
used for quality of evidence if, for example, a randomized Phase 111 clinical trial in adults
demonstrates that a drug is effective in ARV-naive patients and data from a nonrandomized pediatric
trial demonstrate adequate and consistent safety and PK data in the pediatric population.

Quality of Evidence Rating II—Nonrandomized Clinical Trials or Observational Cohort Data.
In the absence of large, well-designed, pediatric, nonrandomized trials or observational data, adult
data from high-quality nonrandomized clinical trials or observational cohort studies may be used if
there are sufficient pediatric data consistent with the adult studies. Quality of Evidence Rating Il will
be used if there are data from well-designed, nonrandomized trials or observational cohorts in
children. Quality of Evidence Rating 11* will be used if there are well-designed, nonrandomized
trials or observational cohort studies in adults with supporting and consistent information from
smaller nonrandomized trials or cohort studies with clinical outcome data in children. A rating of 1I*
may be used for quality of evidence if, for example, a large observational study in adults
demonstrates clinical benefit to initiating treatment at a certain CD4 count and data from smaller
observational studies in children indicate that a similar CD4 count is associated with clinical benefit.

Quiality of Evidence Rating I11—Expert Opinion. Where neither clinical trial nor observational
data exist, we rely on expert opinion.
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Previous Recommendations Rating System

Modified GRADE Process for Evidence Review for Pediatric Ol Guideline
Recommendations

1.

Expert authors make a list of recommendations/topics to consider for recommendations in the
revision.

Each potential recommendation is turned into a “PICO”” question. PICO questions specify
Population of interest, Intervention being considered, Comparison intervention or condition, and
Outcomes of interest. For example: Would treatment of [population] children with HIV with
[intervention] intravenous immune globulin (IVIG), [comparison] compared to no IVIG, prevent
[outcomes] serious bacterial infections or death?

A systematic literature review is conducted to assemble the available evidence that pertains to
the PICO question. In collaboration with an NIH librarian, a literature search is conducted using
a standardized “search strategy.” The initial literature search in 2015 extended back to January
2013 and has been updated thereafter with new publications from the search strategy about every
6 months. Peer-reviewed literature is preferred for evidence, but meeting abstracts can be used on
a case-by-case basis.

For each PICO question, the evidence is reviewed and the quality of the evidence rated in a
TABLE. The template for these tables is provided below. These tables will be posted on the
guidelines website, with links from the corresponding Ol section, but will not be integrated into
the Ol section document. These tables will make it easier for readers to understand the sources
and quality of underlying evidence that supports the recommendations.

Note: If there is high-quality evidence from clinical trials that informs a recommendation,
observational and smaller studies can be omitted from the summary table.

Note: If an evidence-based guideline (e.g., by CDC or IDSA) has already made a rated
recommendation that applies to children with HIV, then that existing guideline can be referenced
without repeating the evidence review and summary.

a. The quality of evidence reflects the extent to which the confidence in findings is adequate to
support a particular recommendation. GRADE offers four levels for the quality of evidence:
high, moderate, low, and very low.

b. The quality of evidence is determined by the following process:

i.  Basic study design: randomized, controlled trials generally start as high quality;
observational studies start as low quality (moderate, if large and well designed).

ii.  Quality is downgraded for risk of bias, imprecise estimates, inconsistency, and
indirectness (including evidence from adult studies applied to children).

iii.  Quality is upgraded for large effect size and dose-response gradient, or if likely biases
would reduce apparent effect.

The text of the recommendation is composed. Each PICO question should have at least one
recommendation (unless the conclusion following evidence review is that a recommendation was
not warranted). Recommendations are written with unambiguous language and clearly defined
terms. Information that contains areas of uncertainty or controversy is documented within the
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recommendation. Specific subpopulation variability and exceptions are noted in the
recommendations.

Note: For strong recommendations, the appropriate wording is “recommend” or *“should” and for
weak recommendations, “suggest” or “consider.”

6. The recommendation is assigned a strength: strong or weak. The strength of recommendation
reflects the extent to which one can be confident that the desirable consequences of an
intervention outweigh the undesirable ones.

7. An overall rating of quality of evidence is assigned: high, moderate, low, and very low. This
rating is based on the evidence reviewed in the Table, which may contain studies of varying
quality.

Note: If an evidence-based guideline (e.g., by CDC or IDSA) has already made a rated
recommendation that applies to children with HIV, then the recommendation and its
same/analogous rating are taken from the other guideline.

8. A brief overall narrative is written that synthesizes how the available evidence supports the
recommendation. This narrative is based on the evidence table with an effort to avoid repeating
detailed descriptions of each study. When multiple trials have yielded similar, noncontroversial
results, a single sentence with appropriate references may suffice. Long, descriptive paragraphs
of the methodology and findings of individual trials are discouraged. This narrative will appear
in the body of the document, immediately after the recommendation.

Note: If an evidence-based guideline (e.g., by CDC or IDSA) has already made a rated
recommendation that applies to children with HIV, there will be one sentence that indicates that
the recommendation is based on the review and assessment of the guideline used.

9. Table of Dosing Recommendations
TEMPLATE for PICO Questions for Evidence Summary and Rating of Quality

PICO Question & Tabular EVIDENCE SUMMARY

Question:
Search terms*:
Reference | Study | Patient Intervention | Comparison Outcome Main Evidence quality:
design | characteristics measures | findings L .
N) 1. Begin wnh basic
study design.
Generally,

randomized clinical
trials start as high
quality;
observational
studies start as low
quality (moderate,
if large and well
designed).
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2. Downgrade for risk
of bias, imprecise
estimates,
inconsistency, and
indirectness
(including evidence
from adult studies
applied to
children).

3. Upgrade for large
effect size and
dose-response
gradient, or if likely
biases would
reduce apparent
effect.

* Search terms can be placed at top of document, instead of in individual tables, if they apply to all evidence tables in your
section.

MGRADE Organization and Format of Each Topic Section

1. Box
Clinical “PICQO” questions with accompanying rated recommendations
2. Introduction/Overview

Brief discussion of epidemiology, clinical presentation, diagnosis, prevention, and treatment of
each pathogen

3. Rated recommendations and supporting evidence narratives for each prevention/treatment
category

a. Prevention/treatment categories

i.  Primary Prevention: preventing exposure; preventing first episode of disease;
discontinuing primary prophylaxis

ii.  Treatment: primary treatment (of infection/disease); monitoring of treatment response
and adverse events (including IRIS); management of treatment failure

iii.  Secondary Prevention: preventing recurrence; discontinuing secondary prophylaxis
b. Within each category (e.g., preventing exposure)
i.  “PICO” question
ii.  Recommendation with strength and evidence quality rating in parentheses
Recommendation text (strong or weak; high, moderate, low, very low)
iii.  Brief narrative discussing the recommendation and its rationale
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Immunizations for Preventable Diseases in Children
and Adolescents With HIVV

Updated: June 05, 2025
Reviewed: June 05, 2025

Immunizations are an extremely effective primary prevention tool, and vaccines that help protect
against 19 diseases are recommended for routine use in children and adolescents in the United States.
In addition, select immunizations may be recommended for children and adolescents with HIV in
special circumstances (e.g., yellow fever vaccine [YFV] and cholera vaccine for international
travelers). Immunization schedules for children from birth through 18 years of age are published
annually by the Centers for Disease Control and Prevention (CDC). For more information see the
following:

e Child and Adolescent Immunization Schedule by Age

e Child and Adolescent Immunization Schedule by Medical Indication

e ACIP Altered Immunocompetence Guidelines for Immunizations

e ACIP Vaccine Recommendations and Guidelines

e |nterim Clinical Considerations for Use of COVID-19 Vaccines

These schedules are compiled from approved immunization-specific policy recommendations that
are standardized in collaboration with the major immunization policy-setting and immunization-
delivery organizations (i.e., the Advisory Committee on Immunization Practices [ACIP], American
Academy of Pediatrics, American Academy of Family Physicians, American College of
Obstetricians and Gynecologists, American College of Nurse Midwives, American College of
Physicians, American Academy of Physician Associates, and National Association of Pediatric Nurse
Practitioners). See the ACIP Recommendations webpage for recent updates.

It is critical that children and adolescents with HIV be vaccinated, as they are particularly vulnerable
to severe complications from vaccine-preventable diseases. Most immunizations recommended for
routine use can be administered safely to children with or exposed to HIV. The recommended
immunization schedule for children aged 0 to 18 years with or exposed to HIV corresponds to the
ACIP-approved schedule for all children and adolescents and includes ACIP-approved additions
specific to children and adolescents with HIV that are summarized in Table 1 below. For more
information, see Figure 1. Recommended Immunization Schedule for Children With HIV Infection
Aged 0 Through 18 Years and CDC’s Child and Adolescent Immunization Schedule by Medical
Indication.
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Table 1. Immunizations and Possible Variations for Children and Adolescents With HIV
(Additional VVaccines Are Discussed in the Full Text)

Recommendation

Immunizing Agents

Immunization given according to routine schedule

Hepatitis B vaccine (HepB)
Diphtheria, tetanus, acellular pertussis vaccine (DTaP)

Tetanus, reduced diphtheria, reduced acellular pertussis
vaccine (Tdap)

Inactivated poliovaccine (IPV)
Inactivated influenza vaccine (IIV)
Hepatitis A vaccine (HepA)

Nirsevimab

Precaution—immunization may be indicated when
benefit of protection outweighs the risk

Rotavirus vaccine (RV)

Dengue vaccine (DEN4CYD) (only if CD4% =15% and total
CD4 count of 2200/mm3)

Immunization given according to routine schedule;
additional doses may be needed

Haemophilus influenzae type b (Hib)
Pneumococcal conjugate vaccine (PCV)
Human papillomavirus vaccine (HPV)
Meningococcal ACWY vaccine (MenACWY)
Pneumococcal polysaccharide vaccine (PPSV)

Monovalent COVID-19 vaccine (LvCOV-mRNA or 1vCOV-
aPs)

Immunization given to individuals with an additional risk
factor for which the vaccine would be indicated

Serogroup B meningococcal vaccine (MenB)
Respiratory syncytial virus vaccine (RSVpreF)
Mpox vaccine (Jynneos)

Recombinant zoster vaccine (RZV)

Not recommended

Live attenuated influenza vaccine (LAIV)

Oral typhoid vaccine (TY21A)

Not recommended if CD4% <15% and/or total CD4 count
is <200 cells/mm3

Measles-mumps-rubella vaccine (MMR)
Varicella vaccine (VAR)

Dengue vaccine (DEN4CYD)
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Non-Live Vaccines

All non-live vaccines—whether killed, whole organism, or fractional vaccine—can be administered
safely to individuals with altered immunocompetence. For children and adolescents without HIV,
some non-live vaccines, such as pneumococcal conjugate vaccine (PCV) and Haemophilus
influenzae type b conjugate vaccine (Hib), are not routinely recommended after certain ages, even if
the recommended series was not completed. However, because children and adolescents with HIV
have a risk of increased disease severity, these vaccines remain recommended beyond the routinely
recommended ages for children and adolescents without HIV. For children and adolescents with
HIV, some non-live vaccines are recommended as additional vaccine doses outside of the routine
recommendation; for instance, an additional dose of MRNA COVID-19 vaccine can be administered
to any person aged >6 months who has received a primary series and/or booster dose, as long as

2 months have elapsed since the most recent dose. Another example of additional vaccine doses is for
children and adolescents with HIV who have received a complete primary series with PCV15 or
PCV20 before 6 years of age. They can receive either one dose of PCV20 or one dose of
pneumococcal polysaccharide vaccine (PPSV23), followed by either a second dose of PCV20 (after
8 weeks) or another dose of PPSV23 (after 5 years) if they are aged 2 years or older. Other non-live
vaccines might be recommended outside the routine age window, such as quadrivalent
meningococcal conjugate (MenACWY-CRM) vaccine beginning at age 2 months for children with
HIV. Children with HIV aged 2 to 5 years who were partially vaccinated with a primary series of
PCV13, 15, or 20 prior to their second birthday are recommended for catch-up doses of PCV15 or
PCV20.

Live Vaccines

Certain live vaccines, such as live attenuated influenza vaccine (LAIV), are contraindicated for
children and adolescents with HIV because of the potential risk of uninhibited vaccine microbe
replication leading to adverse reactions. Annual age-appropriate influenza vaccination with non-live
influenza vaccine is recommended for children and adolescents with HIV as part of routine
prevention for influenza.® The effectiveness of any vaccine may be suboptimal in an individual with
an immunocompromising condition.?*

Compared with children and adolescents who are immunocompetent, children and adolescents with
HIV are at higher risk for complications of some diseases for which only live vaccines are available.
Two doses of measles, mumps, and rubella (MMR) vaccine are recommended for all individuals with
HIV aged >12 months who do not have evidence of current severe immunosuppression.® Based on
limited safety, immunogenicity, and efficacy data in children and adolescents with HIV, single-
antigen varicella vaccine should be considered for children and adolescents with HIV and CD4 T
lymphocyte (CD4) cell count percentages >15% of total lymphocytes (see Child and Adolescent
Immunization Schedule by Medical Indication). Eligible children should receive two doses 3 months
apart, with the first dose administered as soon as possible after the child’s first birthday. In contrast,
the measles, mumps, rubella, and varicella (MMRYV) vaccine should not be administered to a child
or adolescent with HIV, regardless of CD4 parameters.

Limited data are available from clinical trials on the safety of rotavirus vaccines in infants known to
have HIV and who were clinically asymptomatic or mildly symptomatic when vaccinated.® The data
available do not suggest that the safety profile of rotavirus vaccines in infants with clinically
asymptomatic or mildly symptomatic HIV is different from that in infants who do not have HIV."®
Two other considerations support rotavirus vaccination of infants with or exposed to HIV: first, the

Guidelines for the Prevention and Treatment of Opportunistic Infections in Children With and Exposed to HIV B-3


https://www.cdc.gov/vaccines/hcp/imz-schedules/child-adolescent-medical-indication.html
https://www.cdc.gov/vaccines/hcp/imz-schedules/child-adolescent-medical-indication.html

diagnosis of perinatal HIV may not be established in infants born to mothers with HIV before the
oldest age at which the rotavirus vaccine series can be administered®; and second, vaccine strains of
rotavirus are attenuated, suggesting that if vaccine-induced disease occurred, it would be milder than
natural disease. Consultation with an immunologist or pediatric infectious disease specialist is
advised before the rotavirus vaccine is administered to infants with known or suspected altered
immunocompetence, such as infants with HIV with low CD4 counts (CD4 <200 cells/mm?) or low
CD4 percentages of total lymphocytes (CD4% <15%).

Oral typhoid vaccine should not be administered to children and adolescents with HIV.
Intramuscular (IM) typhoid vaccine can be administered as an alternative. ldeally, travel vaccines
should be administered 2 weeks prior to exposure or travel but should still be administered even if
this window is shortened. Adequate prevention of typhoid disease requires, in addition to
vaccination, education on food handling and other foodborne illness prevention.

The U.S. Food and Drug Administration has approved the cholera vaccine (Vaxchora—CVD
103-HgR) for children aged >2 years, adolescents, and adults. No safety or efficacy data exist
regarding use of the current formulation of cholera vaccine in adults with HIV or people with severe
immunosuppression. Limited data from an older formulation of the cholera vaccine suggest no
association between the vaccine and serious or systemic adverse events, as well as slightly lower
immunogenicity of the vaccine in adults with or without HIV. HIV infection is neither a
contraindication nor a precaution to Vaxchora.°

If recommended, YFV can be administered to children aged 9 months to <6 years with CD4
percentages >24% of total lymphocytes or to children aged >6 years with a CD4 count of
>500 cells/mm?3. Providers should ensure that patients do not have AIDS or other clinical
manifestations of HIV, which are contraindications.

YFV is contraindicated for all children aged <6 months. YFV is also contraindicated for all
children with symptomatic HIV or CD4 values <200 cells/mm? or <15% of total lymphocytes for
children younger than 6 years. If a person with severe immunosuppression based on CD4 counts
(<200 cells/mm?® or <15% total), AIDS diagnosis, or symptomatic HIV cannot avoid traveling to an
area in which yellow fever is endemic, a medical waiver for YFV should be provided, and counseling
on protective measures against mosquito bites should be emphasized.

Precautions in administering YFV should be followed, and administering YFV may be considered
for people with HIV who are aged >6 years with CD4 counts of 200 to 499 cells/mm? or children
aged 6 months to 6 years with CD4 percentages of 15% to 24% of total lymphocytes. If international
travel requirements, rather than an increased risk for acquiring yellow fever, are the only reason to
vaccinate someone with a precaution, the person should be excused from vaccination and issued a
medical waiver to fulfill health regulations. As with other travel vaccines, it is optimal to administer
YFV 14 days before expected exposure.

At the time of the initial dose of YFV, people with HIV should receive a booster dose every 10 years
if they continue to travel or live in areas that put them at risk for yellow fever. (See the CDC Yellow
Book and Yellow Fever ACIP Vaccination Recommendations for details on precautions and
contraindications for YFV.) Of note, the YFV is only available at specialized centers, which can be
found at CDC’s Traveler’s Health page.
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Other Considerations

For certain vaccines (e.g., hepatitis A vaccine [HepA]), the response to vaccination may be greater
with immune reconstitution following antiretroviral therapy (ART),** or immunogenicity may vary
based on viral load (e.g., improved immune response with lower HIV viral load), such as with
YFV.!2 Postvaccination serology is recommended for patients with HIV following HepA, and, if
lower than 10 mIU/mL, revaccination with a series of HepA can be considered. After the second
series, another serology can be performed, and if negative, no further doses are recommended, but
counseling should be provided regarding the risks of hepatitis A and the need for immune globulin
postexposure (see Prevention of Hepatitis A Virus Infection in the United States: Recommendations
of the Advisory Committee on Immunization Practices, 2020.) For the hepatitis B vaccine,
postvaccination serology is recommended for people with certain risk factors, including HIV, and
revaccination is recommended if levels are lower than 10 mIU/mL.

For some additional vaccines, ACIP recommends performing postvaccination serology to ensure
immune response. For most vaccines, people with higher CD4 counts have improved immune
response, which also means that response (e.g., to vaccination for influenza, MMR, or yellow fever)
likely would be improved after ART is initiated.*>* Concern about the lack of protection from
vaccines administered before a child begins ART has prompted debate about the need for routine
revaccination once a child is on effective ART.'2 Currently, the only vaccine for which there is a
recommendation for revaccination is MMR, for which ACIP made specific recommendations for
routine revaccination after initiation of ART.> This recommendation was based on the low rates of
measles seroprotection in children with HIV who received the MMR vaccine before starting ART, as
well as the safety and high rates of measles seroprotection associated with MMR revaccination after
the children were receiving ART.® Individuals with perinatally acquired HIV who were vaccinated
prior to establishment of effective ART should receive two appropriately spaced doses of MMR
vaccine after effective ART has been established, unless they are severely immunosuppressed or
have other acceptable current evidence of measles immunity.®

Household contacts of children and adolescents with HIV can be vaccinated with live vaccines
because vaccination protects both the vaccine recipient and the child or adolescent by preventing
transmission. Children and adolescents living in a household with an adult or child with HIV can
receive the MMR vaccine because the viruses in this vaccine are not transmitted from person to
person. All members of a household who are aged >6 months can receive yearly influenza vaccines.
Likewise, household contacts of children and adolescents with HIV can receive the LAIV or the
inactivated influenza vaccine (11V); there is no preference between LAIV and I1V for household
contacts of children and adolescents with HIV. Immunization against varicella is encouraged for all
household contacts of children and adolescents with HIV without evidence of immunity to
varicella.’® Transmission of varicella vaccine virus from an immunized, immunocompetent
individual to a household contact is rare. Household contacts of children and adolescents with HIV
need special counseling if there is a need for live, replicating smallpox vaccine (ACAM2000),
because contact between these children and adolescents should be avoided.

Although human papillomavirus (HPV) vaccines may be given on a two-dose schedule (0, >6
months) for immunocompetent individuals who initiate their HPV vaccinations between 9 and 14
years of age , a three-dose schedule (0, 1 to 2 months, >6 months) is recommended for all children
and adolescents who are immunocompromised, including those with HIV.

Guidelines for the Prevention and Treatment of Opportunistic Infections in Children With and Exposed to HIV B-5


https://www.cdc.gov/mmwr/volumes/69/rr/rr6905a1.htm
https://www.cdc.gov/mmwr/volumes/69/rr/rr6905a1.htm

Consult the specific ACIP statements (see ACIP Vaccine Recommendations and Guidelines) for
more details regarding recommendations, precautions, and contraindications for use of specific
vaccines (see CDC’s MMWR, ACIP Updates: Recommendations for Use of 20-Valent
Pneumococcal Conjugate Vaccine in Children — United States, 2023 and Use of 15-Valent
Pneumococcal Conjugate Vaccine Among U.S. Children: Updated Recommendations of the
Advisory Committee on Immunization Practices — United States, 2022 and Use of a 2-Dose
Schedule for Human Papillomavirus Vaccination),!13.16-28
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Bacterial Infections

Updated: November 21, 2024
Reviewed: November 21, 2024

Panel’s Recommendations

e  Status of vaccination should be reviewed at every clinical encounter and indicated vaccinations provided, according to
the established recommendations for immunization of children with HIV (Alll).

e Routine use of antibiotics solely for primary prevention of serious bacterial infections is not recommended (BlI).
Discontinuation of antibiotic prophylaxis is recommended for children with HIV who are receiving antibiotics for the
purpose of primary or secondary prophylaxis of serious bacterial infections once they have achieved sustained
(=3 months) immune reconstitution (CD4 T lymphocyte [CD4] cell percentage 225% if <6 years old; CD4 percentage
=>20% and CD4 count >350 cells/mm? if 26 years old) (All).

e Intravenous immune globulin is recommended to prevent serious bacterial infections in children with HIV who have
hypogammaglobulinemia (IgG <400 mg/dL) (Al).

e  Children with HIV whose immune systems are not seriously compromised (Stages 1 and 2) and who are not neutropenic
can be expected to respond the same as children without HIV and should be treated with the usual antimicrobial agents
recommended for the most likely bacterial organisms (Alll).

e  Severely immunocompromised children with HIV and invasive or recurrent bacterial infections require expanded empiric
antimicrobial treatment covering a broad range of resistant organisms (Alll).

o Initial empiric therapy for children with HIV with suspected intravascular catheter sepsis should target both gram-positive
and enteric gram-negative organisms, with combinations that have activity against Pseudomonas spp. and methicillin-
resistant Staphylococcus aureus or MRSA (Alll).

Rating of Recommendations: A = Strong; B = Moderate; C = Optional

Rating of Evidence: | = One or more randomized trials in children® with clinical outcomes and/or validated endpoints;

I* = One or more randomized trials in adults with clinical outcomes and/or validated laboratory endpoints with accompanying
data in childrent from one or more well-designed, nonrandomized trials or observational cohort studies with long-term clinical
outcomes; Il = One or more well-designed, nonrandomized trials or observational cohort studies in children® with long-term
outcomes; II* = One or more well-designed, nonrandomized trials or observational studies in adults with long-term clinical
outcomes with accompanying data in children’ from one or more similar nonrandomized trials or cohort studies with clinical
outcome data; IIl = expert opinion

tStudies that include children or children/adolescents but not studies limited to postpubertal adolescents

Epidemiology

Before antiretroviral therapy (ART) was available, serious bacterial infections were the most
commonly diagnosed opportunistic infections in children with HIV, with an event rate of 15 per

100 child-years.® Acute pneumonia, often presumptively diagnosed in children, was associated with
increased risk of long-term mortality in children with HIV in one study from the pre-ART era.?
Pneumonia was the most common serious bacterial infection (11 per 100 child-years), followed by
bacteremia (3 per 100 child-years), and urinary tract infection (2 per 100 child-years).! Other serious
bacterial infections—including osteomyelitis, meningitis, abscess, and septic arthritis—occurred at
rates of <0.2 per 100 child-years.! Less serious bacterial infections, such as otitis media and sinusitis,
were particularly common (17-85 per 100 child-years) in untreated children with HIV.2
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Since the advent of combination ART in the late 1990s and universal guidelines recommending the
rapid initiation of ART for all people with newly diagnosed HIV (including infants, children, and
adolescents),** opportunistic infections among children with HIV in the United States have become
exceedingly rare. Among children born during 1997 to 2016, the number of infants experiencing
their first opportunistic infections decreased significantly from 432 during 1997 to 2001 to 24 during
2012 to 2016, with the biggest decrease in the number of diagnoses of P. jirovecii pneumonia (PCP).°
Despite the overall decrease in the numbers of hospitalizations among children with HIV, the rates
and adjusted odds of many bacterial outcomes (pneumonia, pneumococcal disease, bacterial
infections/sepsis, methicillin-resistant Staphylococcus aureus [MRSA] infections) were still higher
among hospitalized children with HIV compared with children without HIV from 2003 to 2012.’
Additionally, children with HIV who are not receiving ART and present with pneumonia are more
likely to be bacteremic and to die than children without HIV with pneumonia.®® Children with
chronic lung disease, including bronchiectasis and complicating repeated episodes of infectious
pneumonia, also referred to as lymphocytic interstitial pneumonitis (LIP),**!! are more susceptible to
infectious exacerbations (similar to those in children and adults with bronchiectasis or cystic fibrosis)
caused by typical respiratory bacteria (Streptococcus pneumoniae, non-typeable Haemophilus
influenzae) and Pseudomonas spp.

Streptococcus pneumoniae

Before the introduction of the first conjugate pneumococcal vaccine in the United States in 2000 and
the use of ART in a substantial proportion of children with HIV in 1997, S. pneumoniae was the most
prominent invasive bacterial pathogen in children with HIV, accounting for >50% of bacterial
bloodstream infections in children with HIV.2'#14 Before the licensure of the 7-valent pneumococcal
conjugate vaccine (PCV7) in 2000, the incidence of invasive pneumococcal disease (IPD) in children
with HIV decreased by more than 80% from 1.9 per 100 person-years before ART to 0.3 per 100 in
the ART era.’® During the ART era, the rate of hospitalization for IPD in children and youth with
HIV also declined by 62.5% since the introduction of PCV7. Despite this significant decline in
overall pneumococcal bacteremia, the odds of having pneumococcal disease as a discharge code was
almost four times higher among children with HIV compared to children without HIV in 2012.7 In
children with IPD, study results vary on whether penicillin-resistant pneumococcal strains are more
commonly isolated from people with HIV versus people without HIV, although these variabilities
could reflect differences in the study setting.}”?° Invasive disease caused by penicillin-nonsusceptible
pneumococcus was associated with longer duration of fever and hospitalization but not with greater
risk of complications or poorer outcome in a study of children without HIV2; however, most IPD in
children with HIV is caused by susceptible pneumococci.’® In 2010, PCV7 was replaced by a
13-valent pneumococcal conjugate vaccine (PCV13) for routine use in all children, including
children with HIV.? Following the introduction of PCV13, the proportion of IPD caused by non-
PCV13 serotypes increased.?? The indications for 15-valent and 20-valent pneumococcal conjugate
(PCV15 and PCV20) vaccines were recently expanded by the U.S. Food and Drug Administration in
2022 and 2023, respectively, for use in children aged 6 weeks and older,?? thus providing an
additional 10.6% to 38.2% coverage against IPD beyond serotypes contained in PCV13.2* Among
children with HIV, PCV15 elicited comparable levels of immunogenicity compared to PCV13 for the
13 shared serotypes?’ and was immunogenic for the two additional serotypes that are contained in
PCV15. There has been reported variability in the efficacy of 23-valent pneumococcal
polysaccharide vaccine (PPSV23) in preventing IPD and pneumonia in adults with HIV.22-% The
ultimate effectiveness of PCV15, PCV20, and PPSV23 in preventing IPD in children with HIV is not
yet known. The current recommendation is for children to receive the four-dose series with PCV15
or PCV20; if PCV15 is used, a dose of PCV20 or PPSV23 should be given at least 8 weeks later.!
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Haemophilus influenzae Type b

Children with HIV are at increased risk of invasive Haemophilus influenzae type b (Hib) infection. In
a study in South African children who had not received Hib conjugate vaccine, the estimated relative
annual rate of overall invasive Hib disease in children aged <1 year was 5.9 times greater in those
who had HIV than those who did not have HIV, and children with HIV were at greater risk for Hib
bacteremic pneumonia.®? Routine Hib immunizations in the United States and other countries has
dramatically reduced invasive Hib infections in children.334

Neisseria meningitidis (Meningococcus)

HIV infection is associated with an increased risk of meningococcal disease.*=° In a population-
based study of invasive meningococcal disease in New York City,* the average annual incidence
rate of disease was high among people with HIV (15-64 years of age; 3.4 cases per

100,000 population) compared to people without HIV (0.34 cases per 100,000 population). As
expected, the risk for invasive meningococcal diseases was 5.3 times higher among those with CD4
T lymphocyte (CD4) cell counts <200 cells/L compared with those with CD4 counts >200 cells/L.
There are no studies of meningococcal disease risk in children with HIV in the United States.
However, in a population-based surveillance study in South Africa, HIV infection significantly
increased the risk of meningococcal bacteremia, which was associated with increased risk of death in
all ages, but especially in children; very few children with HIV were receiving ART at the time of
this study.*> A more recent population-based cohort study in the United Kingdom between 2011 and
2013 reported that children and adolescents with HIV had a higher risk of meningococcal group B
disease, and adults were at increased risk of groups C, W, and Y disease.*

Methicillin-Resistant Staphylococcus aureus

HIV infection appears to be a risk factor for MRSA infections in children and adults, but findings are
conflicting about the relative contribution of immunosuppression versus the impact of social
determinants of health to this increased risk.”**#4 Limited data suggest that children with HIV, like
their uninfected counterparts, experience predominantly non-invasive, skin, and soft tissue infections
as a result of community-associated MRSA strains and that greater immunosuppression may not
confer greater risk of MRSA.* S. aureus (both methicillin-susceptible and MRSA) should be
considered in people with a recent viral infection (especially influenza) or complicated pneumonia.

Other Pathogens

Other pathogens, including Pseudomonas aeruginosa and enteric organisms, cause infection in
children with HIV, especially those who have indwelling vascular catheters or advanced
immunosuppression or are not on ART.3464° The most commonly isolated pathogens in catheter-
associated bacteremia in children with HIV are similar to those in children without HIV with
indwelling catheters, including coagulase-negative staphylococci, S. aureus, enterococci,

P. aeruginosa, gram-negative enteric bacilli, Bacillus cereus, and Candida spp.?*® In a cohort of
680 children with HIV in Miami, Florida, 10.6% had 95 episodes of gram-negative bacteremia
between 1980 and 1997, of which 25% of children had two or three episodes of gram-negative
bacteremia, and only six episodes were associated with an indwelling vascular catheter. The
predominant organisms were P. aeruginosa, non-typhoidal Salmonella, and E. coli (15%).%° More
than 70% had advanced immunosuppression, and the overall case-fatality rate was 43%. In Kenyan
children with bacteremia, HIV infection increased the risk of non-typhoidal Salmonella and E. coli
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infections.*’ Rates of bacterial enteric infections have declined substantially among people with HIV
with the use of combination ART,* but should be considered in children with persistent diarrhea
without an alternative etiology.> In most cases, the treatment of bacterial enteric infections in
children with HIV does not differ from that of children without HIV. The optimal duration of
treatment for Salmonella enteritis in children with advanced HIV has not been defined. Please refer
to the American Academy of Pediatrics Red Book for more details on specific bacterial etiologies
and their diagnosis and management.>

Please refer to the Pneumocystis jirovecii Pneumonia and Mycobacterium avium Complex Disease
sections of the Pediatric Opportunistic Infections Guidelines for information on the prevention and
treatment of these conditions.

Children Who Were Exposed to Maternal HIV (But Uninfected)

Data are conflicting about whether infectious morbidity increases in children who have been exposed
to but not infected with HIV. In studies in developing countries, infants who were exposed to HIV
but uninfected (HEU) had higher mortality (primarily because of bacterial pneumonia and sepsis)
than did those born to uninfected mothers.5°° Observational studies from South Africa and Europe
have also shown a higher risk of invasive Group B Streptococcus disease in children who were HEU
compared to children without HIV exposure.>®-*® Advanced maternal HIV infection has been
associated with infant mortality.>*>* In a study in Latin America and the Caribbean, 61% of

462 infants who were HEU experienced infectious disease morbidity during the first 6 months of life,
with the rate of neonatal infections (particularly sepsis) and respiratory infections higher than rates in
comparable community-based studies.>® However, in a study from the United States, the rate of lower
respiratory tract infections in children who were HEU was within the range reported for healthy
children during the first year of life.%° In a more recent study of children born during 2006 to 2017 in
the United States, children who were HEU had approximately two times greater rates of infection-
related hospitalization in the first 2 years of life compared to children who had not been exposed to
HIV.%! In addition to the potential of children who were HEU to experience increased severity in
infections, data suggest that children who were HEU may be less likely to respond to treatment than
children who have not been exposed to HIV, particularly in resource-limited settings.52®* There is
increasing evidence for insufficient maternally derived antibody levels in infants who were HEU that
put those infants at increased risk of pneumococcal and other vaccine-preventable infections.®>
However, at this time, there is no evidence to suggest that children who were HEU should receive
vaccines on a different schedule from children without HIV exposure.

Clinical Manifestations

Clinical presentation depends on the particular type of bacterial infection (e.g., bacteremia/sepsis,
osteomyelitis/septic arthritis, pneumonia, meningitis, sinusitis/otitis media)®’; children with HIV who
have an invasive bacterial infection typically have a clinical presentation similar to children without
HIV 8870

The classical signs, symptoms, and laboratory test abnormalities that usually indicate invasive
bacterial infection (e.g., fever, elevated white blood cell count) are usually present but may be
lacking in children with HIV who have reduced immune competence.®”% One-third of children with
HIV not receiving ART who have acute pneumonia have recurrent episodes.? Bronchiectasis and
other chronic lung damage that occurs before ART initiation can predispose an individual to
recurrent pulmonary infections, even in the presence of combination ART.1® Lower respiratory tract
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bacterial infections in children with LIP most often are a result of the same bacterial pathogens that
cause lower respiratory infection in children with HIV without LIP, manifesting as fever, increased
sputum production, and respiratory difficulty superimposed on chronic pulmonary symptoms and
radiologic abnormalities.”

In studies in Malawi and South Africa before the availability of ART, the clinical presentations of
acute bacterial meningitis in children with and without HIV were similar.”>"® However, in a study
from Malawi, children with HIV were 6.4-fold more likely to have repeated episodes of meningitis
than were children without HIV, although the study did not differentiate relapses from new
infections.” In both studies, children with HIV were more likely to die from meningitis than were
children without HIV.

Diagnosis

When evaluating children with HIV with a suspicion of a bacterial infection, pediatric infectious
diseases should be consulted. Non-bacterial pathogens must also be considered as possible diagnoses
in immunocompromised children with HIV.

Attempted isolation of a pathogenic organism from normally sterile sites (e.g., blood, cerebrospinal
fluid, pleural fluid) is strongly recommended, as identification and antimicrobial resistance testing
will guide effective treatment. Depending on its availability and pretest probability, molecular
diagnostic testing of nasopharyngeal swabs, stool samples, or cerebrospinal fluid can be considered
to aid in the diagnosis of children presenting with concerns for infection.”*® These molecular
diagnostic testing panels also aid in the detection of antibiotic resistance markers, which can facilitate
treatment management.”’

In children presenting with respiratory symptoms, the diagnosis of pneumonia is often based on
clinical symptoms and can be supported by an abnormal chest radiograph. The use of molecular
diagnostic testing can aid in differentiating viral from bacterial pneumonia and has the potential to
decrease hospitalizations and empiric antibiotic use.”® Even after diagnosis with a viral infection, the
clinician must consider that a secondary bacterial pneumonia can occur following the initial phase of
a viral respiratory infection or during the recovery phase.” Blood and fluid from pleural effusion (if
present) should be cultured. The differential for children with HIV and pneumonia must include
Mycobacterium tuberculosis (TB) even if they are receiving ART, and must include PCP if they are
not receiving combination ART. Presence of wheezing makes acute bacterial pneumonia less likely
than other causes, such as viral infections, asthma exacerbation, atypical bacterial infections, or
aspiration.®® Children with LIP often have recurrent episodes of bacterial respiratory infection
superimposed on chronic respiratory symptoms of cough and mild tachypnea.®!

In children with bacteremia, a source should be sought. In addition to routine chest radiographs, other
diagnostic imaging may be necessary in children with HIV with compromised immune systems to
identify less apparent foci of infection (e.g., bronchiectasis, internal organ abscesses).®84 In children
with suspected bacteremia and central venous catheters, blood culture should be obtained through the
catheter and (if possible) peripherally.®

Prevention Recommendations

Children with HIV who are not receiving combination ART are at high risk for acquiring
opportunistic infections. Regardless of their treatment status and CD4 count, children with well-
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controlled HIV have a higher risk for certain infections, such as pneumococcal disease, compared to
children without HIV.#®" The recommendations below are applicable to all children with or without
HIV, but special considerations should be paid to children with HIV who are not receiving
appropriate ART or are immunosuppressed.

Preventing Exposure

Because S. pneumoniae and H. influenzae (other than type b) commonly colonize the upper
respiratory tract of children, no