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What’s New in the Pediatric Guidelines (Last updated November 5,
2012; last reviewed November 1, 2012)

Key changes made to update the August 11, 2011, Guidelines for the Use of Antiretroviral Agents in
Pediatric HIV Infection are summarized below. Minor revisions have been made in toxicity tables and
other sections of the document; all changes are highlighted throughout the guidelines. Throughout the
document, references have been updated to include new publications where relevant.

Diagnosis of HIV infection

* New section on diagnostic testing in children with perinatal HIV exposure in exceptional situations:
late seroreversion up to 24 months of age, postnatal exposure in children with prior negative
virologic tests for whom there are additional HIV transmission risks (e.g., breastfeeding, feeding
premasticated food), and non-subtype B HIV-1 infection and HIV-2 infection.

» New section on diagnostic testing in children with non-perinatal exposure.

When to Start Antiretroviral Therapy

* CD4 T lymphocyte (CD4 cell) count and CD4 percentage thresholds for initiation of treatment are
now offered for children aged >12 months, but in the case of discordance between CD4 cell counts
and percentages, decisions should be based on the lower value.

* Although CD4 percentage had been preferentially used to monitor immunologic status in children
aged <5 years, recent analyses show that CD4 cell counts provide greater prognostic value than CD4
percentage for short-term disease progression in children aged <5 years as well as in older children.

* (CD#4 thresholds for treatment have been further subdivided into age groups 1 to <3, 3 to <5, and
>5 years to more precisely link them to age-related changes in absolute CD4 cell count.

* The Panel continues to recommend treatment of all HIV-infected infants aged <12 months,
regardless of clinical status, CD4 percentage, or viral load (Al for infants aged <12 weeks and AIl
for infants aged >12 weeks to 12 months).

* The Panel discusses current adult antiretroviral (ARV) guidelines and similarities and differences
between children and adults. Adult guidelines have been modified to recommend treatment for all HIV-
infected individuals, with the strength of the recommendation based on the pre-treatment CD4 cell count.

* In addition to recommending treatment for all children with AIDS or significant HIV-related
symptoms (AI*), the Panel also generally recommends treatment for all children aged >1 year with
minimal or no symptoms (Clinical Categories N and A, or Clinical Category B disease due to a
single episode of bacterial infection), with the strength of recommendation based on age and CD4
cell count/percentage. However, on a case-by-case basis, providers may elect to defer therapy based
on clinical and/or psychosocial factors.

* ART should be initiated in HIV-infected children aged >1 year with minimal or no symptoms
with the following CD4 values:

« Aged 1 to <3 years:
= With CD4 cell count <1000 cells/mm? or CD4 percentage <25% (AII)

* Aged 3 to <5 years:
= With CD4 cell count <750 cells/mm?® or CD4 percentage <25% (AII)

Guidelines for the Use of Antiretroviral Agents in Pediatric Infection
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* Aged >5 years:
o With CD4 cell count <500 cells/mm?* (AT* for CD4 cell count <350 cells/mm?, BIT* for
CD4 cell count 350-500 cells/mm?)

* ART should be considered for HIV-infected children aged >1 year with minimal or no symptoms
with the following CD4 values:

* Aged 1 to <3 years:

= With CD4 cell count >1000 cells/mm? or CD4 percentage >25% (BIII)
* Aged 3 to <5 years:

= With CD4 cell count >750 cells/mm?* or CD4 percentage >25% (BIII)
* Aged >S5 years:

= With CD4 cell count >500 cells/mm? (BIII)

* In children with lower-strength (B level) recommendations for treatment, plasma HIV RNA
levels >100,000 copies/mL provide stronger evidence for initiation of treatment (BII).

What Drugs to Start: Initial Combination Therapy for Antiretroviral Treatment-Naive Children

Guidelines for the Use of Antiretroviral Agents in Pediatric Infection

Tenofovir disoproxil fumarate (tenofovir) has recently been FDA-approved for children as young as
age 2 years. The Panel has modified its recommendations for use of tenofovir in children based on
Tanner staging. Tenofovir, in combination with lamivudine or emtricitabine, is part of a
Recommended nucleoside reverse transcriptase inhibitor (NRTI) combination for adolescents who
are Tanner stage 4 or 5 (AI*), an Alternative choice for those who are Tanner stage 3, and reserved
for Special Circumstances for those aged >2 years and Tanner stage 1 or 2.

Etravirine and rilpivirine are also FDA-approved but are not recommended as initial therapy at this
time because of lack of experience and dosing information in children.

Boosted fosamprenavir is now FDA-approved for infants as young as age 4 weeks, provided that
they were born at >38 weeks’ gestation. However, because of palatability and lower drug exposure in
young infants, boosted fosamprenavir, when used in combination with 2 NRTIs, is an Alternative
option only in infants and children aged 6 months and older.

Darunavir with low-dose ritonavir is now FDA-approved and, when used in combination with 2
NRTIs, an Alternative regimen in children aged >3 years. Once-daily dosing of boosted darunavir in
children aged <12 years is not recommended.

Raltegravir is now FDA-approved for children aged >2 years, but are not recommended for initial
therapy at this time because of insufficient data. Elvitegravir, another integrase inhibitor, is only
available as a fixed-dose combination tablet containing elvitegravir/cobicistat/emtricitabine/
tenofovir, and is FDA-approved for HIV-1-infected ARV treatment-naive adults, but not children
aged <18 years. Given the lack of data in individuals aged <18 years, it cannot be considered for use
as initial therapy in children at this time.

Although emerging information about the use of efavirenz in pregnancy is reassuring, the Panel
awaits additional safety information and recommends that alternative regimens that do not include
efavirenz be strongly considered in adolescent females who are trying to conceive or who are not
using effective and consistent contraception because of the potential for teratogenicity with first
trimester efavirenz exposure, assuming these alternative regimens are acceptable to the provider and
will not compromise a woman’s health (BIII).
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Management of Treatment-Experienced Infants, Children, and Adolescents

Management of treatment failure has been more clearly limited to management of virologic
treatment failure. There is no consensus on how to manage immunologic or clinical treatment failure
in the absence of virologic treatment failure.

Newer individual drugs and classes of ARV drugs have been incorporated into both the discussion
and the table of new regimen options for children with treatment failure (Table 20).

Specific Issues in Adolescents

Updates have been provided in the section on contraceptive and ARV drug interactions.

An update was provided regarding pregnancy outcomes in adolescent girls.

Pediatric Antiretroviral Drug Information

Updates with new pediatric data are provided when relevant for specific drugs.

Emtricitabine: The Panel provides neonatal pharmacokinetic (PK) data at a dose of 3mg/kg/day,
and PK data in children indicating that the oral solution has 20% lower plasma exposure than the
capsule formulation. Information is provided on Complera (fixed-dose combination of tenofovir,
emtricitabine, and rilpivirine) for adolescents aged >18 years and adults.

Lamivudine: The Panel provides information on generic tablet formulations and weight band dosing
for children who weigh >14 kg, using 150-mg scored tablets. The Panel discusses switching from
twice-daily to once-daily dosing at 8 to10 mg/kg, based on review of data from the PENTA 13 and
15 and ARROW trials.

Stavudine: The Panel recommends a maximum dose of 30 mg of stavudine.

Tenofovir: The Panel provides information on the newly available pediatric oral powder and tablets
of lower milligram amounts (150, 200, and 250 mg), and dosing by weight band starting at age 2
years and 10 kg, with a discussion of the recommended pediatric dose of 8 mg/kg/dose once daily
and results of the studies that led to registration of the drug. The Panel notes Truvada
(emtricitabine/tenofovir) is now FDA-approved for use in adolescents aged >12 years and who
weigh >35 kg; and Atripla (emtricitabine/tenofovir/efavirenz) is now FDA-approved for use in
adolescents aged >12 years and who weigh >40 kg.

Zidovudine: Dosing recommendations for zidovudine used as prophylaxis for prevention of mother-
to-child HIV transmission and in infants have been updated.

Efavirenz: Additional detail has been added involving the precaution against using efavirenz in
women of childbearing potential.

Etravirine: Pediatric dosing recommendations have been updated to reflect FDA approval for
treatment-experienced children aged 6 to <18 years.

Nevirapine: The Panel notes data showing a three-fold increased risk of rash and hepatotoxicity in
children with CD4 percentage >15% when initiating nevirapine.

Rilpivirine: The Panel notes the availability of Complera (fixed-dose combination of tenofovir,
emtricitabine, and rilpivirine) for adolescents aged >18 years and adults. A pediatric trial is under
way in treatment-naive adolescents aged 12 to 18 years. The Panel recommends that rilpivirine
should be administered with a meal that contains at least 500 calories, and notes that rilpivirine
should not be used with proton pump inhibitors.

Guidelines for the Use of Antiretroviral Agents in Pediatric Infection i
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Atazanavir: Modifications have been made in the dosing table and new dosing recommendations
are discussed.

Darunavir: Additional dosing down to a weight of 10 kg and PK of this dosing by weight band are
described. The caveat against darunavir use in children aged <3 years was strengthened and
explained more fully: Do not use darunavir in children aged <3 years because of concerns related to
seizures and death in infant rats due to immaturity of the blood-brain barrier and liver metabolic
pathways.

Fosamprenavir: The Panel added information on FDA approval in infants as young as 4 weeks but
notes that the Panel does not recommend use in infants aged <6 months, given concerns about
palatability and low drug level exposures. Details about PK have also been added and a dosing table
was added for children aged 6 months to 18 years.

Lopinavir/ritonavir: The Panel discusses a preference for dosing in children at 300 mg lopinavir/m?
twice daily rather than 230 mg/m? twice daily, particularly for ARV-experienced patients.

Raltegravir: Information has been added on the newly available pediatric chewable tablets (25 and
100 mg), dosing by weight band starting at age 2 years, and results from the trials that led to FDA
approval in children are summarized.

Elvitegravir: Information has been added on the newly available fixed-dose combination tablet
containing the integrase strand transfer inhibitor elvitegravir plus the PK booster cobicistat and the
NRTIs emtricitabine and tenofovir. The Panel notes there are no data on its use in individuals aged
<18 years.

Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents iv
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Introduction (Last updated November 1, 2012; last reviewed November 1, 2012)

These guidelines address the use of antiretroviral therapy (ART) for HIV-infected infants, children, and
adolescents (through puberty). Included is information on management of adverse events associated with use
of antiretroviral (ARV) drugs in children and details on pediatric data related to ARV agents. The Department
of Health and Human Services (HHS) Panel on Antiretroviral Therapy and Medical Management of HIV-
Infected Children, a working group of the Office of AIDS Research Advisory Council (OARAC), reviews
new data on an ongoing basis and provides regular updates to the guidelines. The guidelines are available on
the AIDSinfo website at http://aidsinfo.nih.gov.

Also available on the AIDSinfo website are separate sets of guidelines for the prevention and treatment of
opportunistic infections in HIV-exposed and -infected children' and for the use of ARV agents in HIV-
infected (postpubertal) adolescents and adults.” Because these guidelines are developed for the United States,
they may not be applicable in other countries. The World Health Organization (WHO) provides guidelines
for resource-limited settings at http://www.who.int/hiv/pub/arv/en.

Advances in medical management, based on results of clinical trials of ARV combination therapies in
children, have dramatically reduced morbidity and mortality in HIV-infected children in the United States
since the guidelines were first developed in 1993 (with the support of the Francois-Xavier Bagnoud Center,
University of Medicine and Dentistry of New Jersey). HIV mortality has decreased by more than 80% to
90% since the introduction of protease inhibitor (PI)-containing combinations and opportunistic and other
related infections have significantly declined in the era of ART.># Resistance testing has enhanced the ability
to choose very effective initial regimens while preserving selected drugs and drug classes for second- or
third-line regimens. Therapeutic strategies continue to focus on timely initiation of ARV regimens capable of
maximally suppressing viral replication to prevent disease progression, preserve immunologic function, and
reduce the development of resistance. At the same time, availability of new drugs and drug formulations has
led to more potent regimens with lower toxicity, lower pill burdens, and less frequent medication
administration, all factors which are associated with better adherence and outcomes. The use of ARV drugs
during pregnancy in HIV-infected women has resulted in a dramatic decrease in the rate of HIV transmission
to infants in the United States, to less than 2%. The number of infants with AIDS in the United States
continues to decline because of the low rate of new infant infections and the availability of ART to prevent
AIDS in HIV-infected infants.>® Finally, as a group, children living with HIV infection are growing older,
bringing new challenges related to adherence, drug resistance, reproductive health planning, management of
multiple drugs, and potential for long-term complications from HIV and its treatments.

The pathogenesis of HIV infection and the general virologic and immunologic principles underlying the use
of ART are similar for all HIV-infected people, but unique considerations exist for HIV-infected infants,
children, and adolescents, including:

» Acquisition of infection through perinatal exposure for most infected children;

* In utero, intrapartum, and/or postpartum neonatal exposure to ARV drugs in most perinatally infected
children;

* Requirement for use of HIV virologic tests to diagnose perinatal HIV infection in infants younger than
age 18 months;

» Age-specific differences in interpreting CD4 T lymphocyte (CD4 cell) counts;

» Changes in pharmacokinetic (PK) parameters with age caused by the continuing development and
maturation of organ systems involved in drug metabolism and clearance;

» Differences in the clinical manifestations and treatment of HIV infection secondary to onset of
infection in growing, immunologically immature individuals; and

Guidelines for the Use of Antiretroviral Agents in Pediatric Infection A-1
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+ Special considerations associated with adherence to ARV treatment in infants, children, and adolescents.

These recommendations represent the current state of knowledge regarding the use of ARV drugs in children
and are based on published and unpublished data regarding the treatment of HIV infection in infants,
children, adolescents, and adults, and when no definitive data were available, on the clinical expertise of the
Panel members. The Panel intends the guidelines to be flexible and not to replace the clinical judgment of
experienced health care providers.

Guidelines Development Process

Table 1. Outline of the Guidelines Development Process

Topic

Comment

Goal of the guidelines

Provide guidance to HIV care practitioners on the optimal use of antiretroviral (ARV) agents in HIV-
1-infected infants, children, and adolescents (through puberty) in the United States.

Panel members

The Panel is composed of approximately 25 voting members who have expertise in management of
HIV infection in infants, children, and adolescents. Members include representatives from the
Committee on Pediatric AIDS of the American Academy of Pediatrics and community representatives
with knowledge of pediatric HIV infection. The Panel also includes at least one representative from
each of the following Department of Health and Human Services (HHS) agencies: Centers for
Disease Control and Prevention (CDC), Food and Drug Administration (FDA), Health Resources and
Services Administration (HRSA), and the National Institutes of Health (NIH). A representative from
the Canadian Pediatric AIDS Research Group participates as a nonvoting, ex officio member of the
Panel. The U.S. government representatives are appointed by their respective agencies;
nongovernmental members are selected after an open announcement to call for nominations. Each
member serves on the Panel for a 3-year term with an option for reappointment. A list of current
members can be found in the Panel Roster.

Financial disclosure

All members of the Panel submit a financial disclosure statement in writing annually, reporting any
association with manufacturers of ARV drugs or diagnostics used for management of HIV infections.
Alist of the latest disclosures is available on the AIDSinfo website (http://aidsinfo.nih.gov).

Users of the guidelines

Providers of care to HIV-infected infants, children, and adolescents

Developer

Panel on Antiretroviral Therapy and Medical Management of HIV-Infected Children—a working
group of OARAC

Funding source

Office of AIDS Research, NIH and Health Resources and Services Administration

Evidence collection

A standardized review of recent relevant literature related to each section of the guidelines is
performed by a representative of the Francois-Xavier Bagnoud Center and provided to individual
Panel section working groups. The recommendations are generally based on studies published in
peer-reviewed journals. On some occasions, particularly when new information may affect patient
safety, unpublished data presented at major conferences or prepared by the FDA and/or
manufacturers as warnings to the public may be used as evidence to revise the guidelines.

Recommendation grading

Described in Table 2.

Method of synthesizing
data

Each section of the guidelines is assigned to a small group of Panel members with expertise in the
area of interest. The members synthesize the available data and propose recommendations to the
Panel. The Panel discusses and votes on all proposals during monthly teleconferences. Proposals
endorsed by a consensus of members are included in the guidelines as official Panel
recommendations.

Guidelines for the Use of Antiretroviral Agents in Pediatric Infection
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Guidelines Development Process

Table 1. Outline of the Guidelines Development Process, cont’d

Topic

Comment

Other guidelines

These guidelines focus on HIV-infected infants, children, and adolescents through puberty. For more
detailed discussion of issues of treatment of postpubertal adolescents, the Panel defers to the
designated expertise offered by the Panel on Antiretroviral Guidelines for Adults and Adolescents.

Separate guidelines outline the use of antiretroviral therapy (ART) in HIV-infected pregnant women and
interventions for prevention of mother-to-child transmission (PMTCT), ART for nonpregnant HIV-
infected adults and postpubertal adolescents, and ARV prophylaxis for those who experience
occupational or nonoccupational exposure to HIV. These guidelines are also available on the AlIDSinfo
website (http://aidsinfo.nih.gov).

Update plan

The Panel meets monthly by teleconference to review data that may warrant modification of the
guidelines. Updates may be prompted by new drug approvals (or new indications, formulations, or
frequency of dosing), new significant safety or efficacy data, or other information that may have a
significant impact on the clinical care of patients. In the event of significant new data that may affect
patient safety, the Panel may issue a warning announcement and post accompanying
recommendations on the AIDSinfo website until the guidelines can be updated with appropriate
changes.

Public comments

A 2-week public comment period follows release of the updated guidelines on the AIDSinfo website.
The Panel reviews comments received to determine whether additional revisions to the guidelines
are indicated. The public may also submit comments to the Panel at any time at
contactus@aidsinfo.nih.gov.

Basis for Recommendations

Recommendations in these guidelines are based upon 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 (I, II, or III) that represents the quality of the evidence that supports the recommendation.

Because licensure of drugs in children often is based on efficacy data from adult trials in addition to safety
and PK data in children, recommendations for ARV drugs may need to rely, in part, on data from clinical
trials or studies in adults. Pediatric drug approval may be based on evidence from adequate and well-
controlled investigations in adults if:

(1) The course of the disease and the effects of the drug in the pediatric and adult populations are
expected to be similar enough to permit extrapolation of adult efficacy data to pediatric patients;

(2) Supplemental data exist on PKs of the drug in children indicating that systemic exposure in adults
and children are similar; and

(3) Studies are provided that support the safety of the drug in pediatric patients.’

Studies relating activity of the drug to drug levels (pharmacodynamic data) in children also should be
available if there is a concern that concentration-response relationships might be different in children.In
many cases, evidence related to use of ARV drugs is substantially greater from adult studies (especially
randomized clinical trials) than from pediatric studies. Therefore, for pediatric recommendations, the
following rationale has been used when the quality of evidence from pediatric studies is limited:

* Quality of Evidence Rating [—Randomized Clinical Trial Data.
In the absence of large pediatric randomized trials, adult data may be used if there are substantial
pediatric data consistent with high-quality adult studies.

Guidelines for the Use of Antiretroviral Agents in Pediatric Infection A-3
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o Quality of Evidence Rating I will be used if there are data from large randomized trials in
children with clinical and/or validated laboratory endpoints.

o 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 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 III clinical trial in adults demonstrates 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
may be used if there are sufficient pediatric data consistent with high-quality adult studies.

o Quality of Evidence Rating II will be used if there are data from well-designed nonrandomized
trials or observational cohorts in children.

o Quality of Evidence Rating II* 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 II* 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 cell count and data from smaller observational
studies in children indicate that a similar CD4 count is associated with clinical benefit.

* Quality of Evidence Rating III—Expert opinion.
The criteria do not differ for adults and children.

Table 2. Rating Scheme for Recommendations

Strength of Recommendation Quality of Evidence for Recommendation

One or more randomized trials in children” with clinical outcomes
and/or validated laboratory endpoints

A: Strong recommendation for the statement

B: Moderate recommendation for the statement

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

C: Optional recommendation for the statement

Il: One or more well-designed, non-randomized trials or observational
cohort studies in children® with long-term clinical outcomes

II*: One or more well-designed, non-randomized trials or observational
cohort studies in adults with long-term clinical outcomes plus
accompanying data in children” from one or more smaller non-
randomized trials or cohort studies with clinical outcome data

lll: Expert opinion

T Studies that include children or children and adolescents but not studies limited to postpubertal adolescents
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Concepts Considered in the Formulation of Pediatric Treatment Guidelines

The following concepts were considered in the formulation of these guidelines.

» Prenatal HIV testing and counseling should be the standard of care for all pregnant women in the
United States.® Identification of HIV-infected women before or during pregnancy is critical to
providing optimal therapy to both infected women and their infants and to reducing perinatal
transmission. Access to prenatal care is essential for all pregnant women.

» Enrollment of pregnant HIV-infected women, their HIV-exposed newborns, and infected infants, children,
and adolescents into clinical trials offers the best means of determining safe and effective therapies.*

* The pharmaceutical industry and the federal government should continue collaborating to ensure that
drug formulations suitable for administration to infants and children are available for all ARV drugs
produced.

» Some information about the efficacy of ARV drugs for children can be extrapolated from clinical trials
involving adults, but concurrent clinical trials in children are needed to determine the impact of the
drug on specific manifestations of HIV infection in children, including growth, development, and
neurologic disease. However, the absence of Phase IlI efficacy trials addressing pediatric-specific
manifestations of HIV infection does not preclude the use of any approved ARV drug in children.

* Treatment of HIV infection in infants, children, and adolescents is rapidly evolving and becoming
increasingly complex; therefore, wherever possible, their treatment should be managed by a specialist
in pediatric and adolescent HIV infection. If that is not possible, such experts should be consulted.

+ Effective management of the complex and diverse needs of HIV-infected infants, children,
adolescents, and their families generally requires a multidisciplinary team approach that includes
physicians, nurses, nutritionists, pharmacists, dentists, psychologists, social workers, child life
specialists, and outreach workers.

* Health care providers contemplating use of ARV drugs to treat infants, children, or adolescents should
consider certain factors that influence adherence to therapy, including:

o availability and palatability of drug formulations;

o impact of the medication schedule on quality of life, including number of medications,
frequency of administration, ability to coadminister with other prescribed medications, and
need to take with or without food;

o ability of the children’s caregiver or the adolescents themselves to administer complex drug
regimens and availability of resources that might be effective in facilitating adherence; and

o potential for drug interactions.

* The choice of initial ARV regimen should include consideration of factors that may limit future
treatment options, such as the presence of or potential for development of resistance to ARV drugs.
HIV resistance assays have proven useful in guiding initial therapy and in changing failing regimens,
but expert clinical interpretation is required.

* Monitoring of growth and development, short- and long-term drug toxicities, neurodevelopment,
symptom management, and nutrition is essential in the care of HIV-infected children because those
factors may significantly influence quality of life.

*In areas where enrollment in clinical trials is possible, enrollment of children in available trials should be discussed with the
children’s caregivers. Information about clinical trials for HIV-infected adults and children can be obtained from the AIDSinfo
website (http://aidsinfo.nih.gov/ClinicalTrials/) or by telephone at 1-800-448-0440.
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Identification of Perinatal HIV Exposure (Last updated November 1,
2012; last reviewed November 1, 2012)

Panel’s Recommendations

e HIV testing early in pregnancy is recommended as standard of care for all pregnant women in the United States (All).

* Repeat HIV testing in the third trimester should be considered for all HIV-seronegative pregnant women and is
recommended for pregnant women who are at high risk of HIV infection (such as those with a known HIV-infected
partner, personal or partner history of injection drug use, diagnosis with a sexually transmitted disease [STD], signs or
symptoms of acute HIV infection or who reside in a high-prevalence area) (Alll).

e Rapid HIV antibody testing at the time of labor or delivery should be performed on women with undocumented HIV
status, and intrapartum antiretroviral (ARV) prophylaxis should be initiated in those who test positive (All).

» For pregnant women who are suspected to have acute HIV infection, a virologic test such as a plasma HIV RNA assay
should be performed because serologic testing may be negative at this early stage of infection (All).

e Women who have not been tested for HIV before or during labor should undergo rapid HIV antibody testing during the
immediate postpartum period or their newborns should undergo rapid HIV antibody testing. If results in mother or infant
are positive, infant ARV prophylaxis should be initiated as soon as possible and the mothers should not breastfeed unless
confirmatory HIV antibody testing is negative (All).

* Results of maternal HIV testing should be documented in the newborn’s medical record and communicated to the
newborn’s primary care provider (Alll).

e [nfant HIV antibody testing to determine HIV exposure should be considered for infants in foster care and adoptees for
whom maternal HIV infection status is unknown (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 childrent with long-term outcomes; I1* = 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; Ill = expert opinion

1 Studies that include children or children and adolescents but not studies limited to postpubertal adolescents

To treat HIV-infected infants appropriately, HIV-exposed infants must be identified as soon as possible, and that
is best accomplished by identifying HIV-infected women before or during pregnancy. Universal HIV counseling
and voluntary HIV testing, including consent using an opt-out approach, are recommended as the standard of
care for all pregnant women in the United States by the Panel, the U.S. Public Health Service (USPHS), the
American Academy of Pediatrics, the American College of Obstetricians and Gynecologists, and the U.S.
Preventive Services Task Force.!8 All HIV testing should be performed in a manner consistent with state and
local laws (http://www.nccc.ucsf.edu/consultation_library/state_hiv_testing_laws/). Centers for Disease Control
and Prevention (CDC) recommends the “opt-out” approach, which involves notifying pregnant women that HIV
testing will be performed as part of routine care unless they choose not to be tested for HIV.” The "opt-in"
approach involves obtaining specific signed consent before testing and has been associated with lower testing
rates. The mandatory newborn HIV testing approach involves testing of newborns for perinatal HIV exposure
with or without maternal consent.”
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Early identification of HIV-infected women is crucial for their health and for the care of their children, whether
the children are infected or not. Knowledge of antenatal maternal HIV infection enables:

« HIV-infected women to receive appropriate antiretroviral therapy (ART) and prophylaxis against
opportunistic infections for their own health;

* Provision of antiretroviral (ARV) chemoprophylaxis during pregnancy, during labor, and to the
newborn to reduce the risk of HIV transmission from mother to child;®

* Counseling of HIV-infected women about the indications for and potential benefits of scheduled
cesarean delivery to reduce perinatal transmission of HIV;¥!2

* Counseling of HIV-infected women about the risks of HIV transmission through breast milk and that
breastfeeding is not recommended for HIV-infected women living in the United States and other
countries where safe alternatives to breast milk are available;'?

+ Initiation of prophylaxis against Pneumocystis jiroveci pneumonia (PCP) in all HIV-exposed infants
with indeterminate HIV infection status or who have documented HIV infection beginning at age 4 to
6 weeks;'* and

» Early diagnostic evaluation of HIV-exposed infants to permit early initiation of ART in infected
infants.> 13

Repeat HIV Testing in the Third Trimester

Repeat HIV testing should be considered for all HIV-seronegative pregnant women. It is recommended in the
third trimester, preferably before 36 weeks’ gestation, for women with initially negative HIV antibody tests who
are at high risk of HIV infection.'® A second HIV test during the third trimester is recommended for women who:

* Are receiving health care in a jurisdiction that has a high incidence of HIV or AIDS in women between
ages 15 and 45 or are receiving health care in facilities in which prenatal screening identifies at least 1
HIV-infected pregnant woman per 1,000 women screened;

* Are known to be at high risk of acquiring HIV (such as those who are injection drug users or partners of
injection drug users, exchange sex for money or drugs, are sex partners of HIV-infected persons, have
had a new or more than 1 sex partner during current pregnancy, or have been diagnosed with a new
sexually transmitted disease during pregnancy); or

«  Have signs or symptoms of acute HIV infection.>% !

Women who decline testing earlier in pregnancy should be offered testing again during the third trimester. There
is evidence that for women, the risk of HIV acquisition is significantly higher during pregnancy than in the
postpartum period.'® If acute HIV infection is suspected, virologic testing with a plasma HIV RNA assay or
other virologic assay should be performed because serologic testing may be negative at this early stage of
infection."

Rapid HIV Testing During Labor in Women with Unknown HIV Status

Use of rapid test kits or an expedited enzyme-linked immunosorbent assay (ELISA) to detect HIV antibodies is
recommended to screen women seen at labor whose HIV status is undocumented and identify HIV exposure in
their infants.> > %15 Any hospital offering intrapartum care should have rapid HIV testing available and should
have in place policies and procedures to ensure that staff are prepared to provide patient education about rapid
HIV testing, that appropriate ARV medications are available whenever needed, and that follow-up procedures
are in place for women found to be HIV-infected and their infants. Rapid tests have been found to be feasible,
accurate, timely, and useful both in ensuring prompt initiation of intrapartum and neonatal ARV prophylaxis and
in reducing perinatal transmission of HIV.%’ Results of rapid tests can be obtained within minutes to a few hours
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and are as accurate as standard ELISA antibody testing.?"?? A positive rapid HIV test result must be followed by
a confirmatory test such as a Western blot or immunofluorescent antibody (IFA) assay; a standard ELISA should
not be used as a confirmatory test for a rapid HIV antibody test.?* A single negative rapid test does not need
confirmation unless acute HIV infection is suspected, in which case, a virologic test is necessary.!’ Immediate
initiation of ARV prophylaxis for prevention of mother-to-child transmission (PMTCT) of HIV is strongly
recommended pending confirmation of an initial positive rapid HIV test.> %15

HIV Counseling and Testing During the Postnatal Period

Women who have not been tested for HIV before or during labor should be offered rapid testing during the
immediate postpartum period or their newborns should undergo rapid HIV antibody testing, with maternal
counseling and consent unless state law allows testing without consent.>%# > Use of rapid HIV antibody assays
or expedited ELISA for prompt identification of HIV-exposed infants is essential because neonatal ARV
chemoprophylaxis should be initiated as soon as possible after birth—and no more than 12 hours later—to be
effective for PMTCT.?**>* When an initial rapid test is positive in mother or infant, initiation of infant ARV
prophylaxis and counseling against initiation of breastfeeding is strongly recommended pending results of
confirmatory tests.® If the confirmatory test is negative and acute HIV infection is excluded, infant ARV
prophylaxis can be discontinued and breastfeeding can be initiated. Mechanisms should be developed to
facilitate rapid HIV screening for infants who have been abandoned and are in the custody of the state.

Infant H1V Testing When Maternal HIV Test Results Are Unavailable

When maternal HIV test results are unavailable (such as for infants who are in foster care)* or their accuracy
cannot be evaluated (such as for infants adopted from a different country whose results are not reported in
English), HIV antibody testing is indicated to identify HIV exposure in the infant. If antibody testing is positive,
further testing is needed to diagnose HIV infection (see Diagnosis of HIV infection in Infants).

Acute Maternal HIV Infection During Pregnancy Or Breastfeeding

The risk of mother-to-child HIV transmission is increased in infants born to women who have acute HIV
infection during pregnancy or lactation.?>® When acute retroviral syndrome is suspected in pregnancy or during
breastfeeding, maternal testing should include a plasma HIV RNA test in addition to an HIV antibody test,
because HIV antibody testing may be negative in early maternal infection. Women with suspected acute HIV
infection who are breastfeeding should stop breastfeeding until HIV infection is confirmed or excluded.
Pumping and temporarily discarding breast milk can be recommended and, if HIV infection is excluded,
breastfeeding can resume. Care of pregnant or breastfeeding women and their infants identified with acute or
early HIV infection should follow guidelines in Recommendations for Use of Antiretroviral Drugs in Pregnant
HIV-1-Infected Women for Maternal Health and Interventions to Reduce Perinatal HIV Transmission in the
United States.®
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Diagnosis of HIV Infection in Infants and Children (Last updated
November 1, 2012; last reviewed November 1, 2012)

Panel’s Recommendations

» \Virologic assays that directly detect HIV must be used to diagnose HIV infection in infants younger than 18 months (All).

 Virologic diagnostic testing in infants with known perinatal HIV exposure is recommended at ages 14 to 21 days, 1to0 2
months, and 4 to 6 months (All).

 Virologic diagnostic testing at birth should be considered for infants at high risk of HIV infection (BIII).
e HIV DNA polymerase chain reaction and HIV RNA assays are recommended as preferred virologic assays (All).
e A positive virologic test should be confirmed as soon as possible by a repeat virologic test on a second specimen (All).

» Definitive exclusion of HIV infection in nonbreastfed infants is based on two or more negative virologic tests, with one
obtained at =1 month of age and one at =4 months of age, or two negative HIV antibody tests from separate specimens
obtained at =6 months of age (All).

* Some experts confirm the absence of HIV infection at 12 to 18 months of age in infants with prior negative virologic tests
by performing an antibody test to document loss of maternal HIV antibodies (BIII).

» HIV antibody assays alone can be used for diagnosis of HIV infection in children with perinatal exposure who are =18
months of age and in children with non-perinatal exposure (see text for exceptions) (All).

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 childrent 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; Ill = expert opinion

1 Studies that include children or children and adolescents but not studies limited to postpubertal adolescents

Diagnostic Testing in Infants with Perinatal HIV-1 (HIV) Exposure

HIV infection can be definitively diagnosed through use of virologic assays in most nonbreastfed HIV-exposed
infants by 1 month of age and in virtually all infected infants by 4 months of age. Tests for antibodies to HIV,
including newer rapid tests, do not establish the presence of HIV infection in infants because of transplacental
transfer of maternal antibodies to HIV; therefore a virologic test should be used.!:? A positive virologic test (that
is, detection of HIV by DNA polymerase chain reaction (PCR) or RNA assays) indicates likely HIV infection.
The first test result should be confirmed as soon as possible by a repeat virologic test on a second specimen
because false-positive results can occur with both RNA and DNA assays.

HIV culture is not used for routine HIV diagnostic testing, although it has a sensitivity similar to that of HIV
DNA PCR.? It is more complex and expensive to perform than DNA PCR or RNA assays and may require 2
to 4 weeks for definitive results; it is generally not available outside of research laboratories. Use of the
currently approved HIV p24 antigen assay is not recommended for infant diagnosis in the United States
because the sensitivity and specificity of the assay in the first months of life are less than that of other HIV
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virologic tests.*3

An infant who is found to have positive HIV antibody on screening but whose mother’s HIV status is unknown
(see Identification of Perinatal HIV Exposure), should be assumed to be HIV-exposed and undergo the HIV
diagnostic testing described here.

HIV DNA PCR

HIV DNA PCR is a sensitive technique used to detect specific HIV viral DNA in peripheral blood
mononuclear cells (PBMCs). The specificity of the HIV DNA PCR is 99.8% at birth and 100% at 1, 3, and 6
months. The sensitivity of the test performed at birth is 55% but increases to more than 90% by 2 to 4 weeks
of age, and 100% at 3 months and 6 months of age.®*

HIV RNA Assays

HIV quantitative RNA assays detect extracellular viral RNA in the plasma. Their specificity (for results
>5,000 copies/mL) has been shown to be 100% at birth, 1, 3, and 6 months of age and is comparable to HIV
DNA PCR.® HIV RNA levels <5,000 copies/mL may not be reproducible and should be repeated before they
are interpreted as documenting HIV infection in an infant. The sensitivity of HIV RNA assays has been
shown to be 25% to 58% during the first weeks of life, 89% at 1 month of age, and increases to 90% to 100%
by 2 to 3 months of age.!' HIV RNA assays are as sensitive as HIV DNA PCR for early diagnosis of HIV
infection in HIV-exposed infants. An HIV RNA assay can be used as the confirmatory test for infants who
have an initial positive HIV DNA PCR test. In addition to providing virologic confirmation of infection
status, the expense of repeat HIV DNA PCR testing is spared and an HIV RNA measurement is available to
assess baseline viral load. HIV RNA assays may be more sensitive than HIV DNA PCR for detecting HIV
non-subtype B (see HIV subtype section below). It is established that HIV DNA PCR remains positive even
in individuals receiving highly active antiretroviral therapy (HAART).!> However, RNA assays can be
affected by maternal antenatal therapy with combination antiretroviral (ARV) drugs and/or infant ARV
prophylaxis. Among a group of 47 infants who received zidovudine prophylaxis, HIV RNA levels were
lower at 1 month of age compared with levels at 3 months of age (median of 5.1 vs. 5.6 logs) and among 9
infants who received combination ARV prophylaxis, the median was 2.5 logs at 1 month of age. However,
prenatal and neonatal combination ARV regimens did not affect the sensitivity of the assay to detect the
presence of HIV.®

The HIV qualitative RNA assay (APTIMA HIV-1 RNA Qualitative Assay) is an alternative diagnostic test
that can be used for infant testing.!>!”

Issues Related to Diagnosis of Non-Subtype B HIV-1 Infections

Although HIV-1 subtype B is the predominant viral subtype found in the United States, non-subtype B
viruses predominate in some other parts of the world, such as subtype C in regions of Africa and India and
subtype CRFO1 in much of Southeast Asia.'®° Currently available HIV DNA PCR tests have decreased
sensitivity for detection of non-subtype B HIV, and false-negative HIV DNA PCR test results have been
reported in infants infected with non-subtype B HIV.?!** In an evaluation of perinatally infected infants
diagnosed in New York State in 2001-2002, 16.7% of infants were infected with a non-subtype B strain of
HIV, compared with 4.4% of infants diagnosed between 1998 and 1999.%

Some currently available HIV RNA assays have improved sensitivity for detection of non-subtype B HIV
infection,?®-! although even these assays may not detect or properly quantify some non-B subtypes,
particularly the more uncommon group O HIV subtypes.?®: 3233

When evaluating an infant whose mother or father (or both) comes from an area endemic for non-subtype B
HIV, such as Africa and Southeast Asia, clinicians should consider conducting initial testing using one of the
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assays more sensitive for non-subtype B virus.?® 3 In addition, when non-subtype B perinatal exposure is
suspected in infants with negative HIV DNA PCR results, repeat testing using one of the newer RNA assays
is recommended. In these situations, the clinician should consult with an expert in pediatric HIV infection.
The child should undergo close clinical monitoring and HIV serologic testing at age 18 months to
definitively rule out HIV infection.

Issues Related to Diagnosis of HIV-2 Infections

HIV-2 infection is endemic in Angola; Mozambique; West African countries including Cape Verde, Ivory
Coast, Gambia, Guinea-Bissau, Mali, Mauritania, Nigeria, Sierra Leone, Benin, Burkina Faso, Ghana,
Guinea, Liberia, Niger, Nigeria, Sao Tome, Senegal, and Togo; and in parts of India.’> 3¢ It also occurs in
countries such as France and Portugal, which have large numbers of immigrants from these regions;*’ HIV-2
is rare in the United States. HI'V-2 infection should be suspected in pregnant women who are from—or who
have partners from—countries in which the disease is endemic, who are HIV-1 antibody positive on an initial
enzyme-linked immunoassay screening test, and who have repeatedly indeterminate results on HIV-1
Western blot and HIV-1 RNA viral loads at or below the limit of detection.*® This pattern of HIV testing can
also be seen in patients who have a false-positive HIV-1 test. HIV-1 and HIV-2 coinfections may also occur
further complicating the diagnosis.

The majority of commercially available HIV screening antibody tests can detect both HIV-1 and HIV-2 but
cannot distinguish between the two viruses. The only Food and Drug Administration (FDA)-approved
antibody test that distinguishes between HIV-1 and HIV-2 is the Bio-Rad Laboratories Multispot HIV-1/HIV-
2 test. If HIV-2 is suspected, infection can be confirmed using a supplemental test such as an HIV-2
immunoblot or HIV-2-specific Western blot. HIV-2 immunoblots are available through commercial labs;
however, none are FDA-approved for HIV-2 diagnosis. All HIV-2 cases should be reported to the HIV
surveillance program of the state or local health department, which can arrange for additional confirmatory
testing for HIV-2 by the Centers for Disease Control and Prevention.

Infants born to HIV-2-infected mothers should be tested for HIV-2 infection with HIV-2-specific virologic
assays (HIV-2 DNA PCR testing) at time points similar to those used for HIV-1 testing. HIV-2 virologic
assays are not commercially available, but the National Perinatal HIV Hotline (1-888-448-8765) can provide
a list of sites that perform this testing. Clinicians should consult with an expert in pediatric HIV infection if
caring for infants with suspected or known exposure to HIV-2.36: 340

Timing of Diagnostic Testing in Infants with Known Perinatal HIV Exposure

Virologic diagnostic testing of the HIV-exposed infant should be performed at age 14 to 21 days, at age 1 to
2 months, and at age 4 to 6 months. Virologic diagnostic testing at birth should be considered for infants at
high risk of HIV infection (see below).

Confirmation of HIV infection should be based on two positive virologic tests from separate blood samples,
regardless of a child’s age. A positive HIV antibody test with confirmatory Western blot (or
immunofluorescent antibody [IFA] assay) at age >18 months confirms HIV infection, except in rare late
seroreverters (see Diagnostic Testing in Exceptional Situations section below).!

HIV infection can be presumptively excluded in non-breastfed infants with two or more negative virologic
tests, with one test obtained at >14 days of age and one obtained at >4 weeks of age, or one negative virologic
test obtained at >8 weeks of age, or one negative HIV antibody test obtained at >6 months of age.!*!
Pneumocystis jirovecii pneumonia (PCP) prophylaxis is recommended for infants with indeterminate HIV
infection status starting at 4 to 6 weeks of age until they are determined to be HIV uninfected or presumptively
uninfected with HIV.*>% Thus, initiation of PCP prophylaxis can be avoided or, if prophylaxis was initiated,
can be stopped, if an infant has negative virologic tests at 2 weeks of age and at >4 weeks of age, or if virologic
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testing is negative at >8 weeks of age.

Definitive exclusion of HIV infection in a non-breastfed infant is based on 2 or more negative virologic tests,
with one obtained at >1 month of age and one at >4 months of age, or 2 negative HIV antibody tests from
separate specimens obtained at >6 months of age. For both presumptive and definitive exclusion of HIV
infection, a child must have no other laboratory (meaning, no positive virologic test results or low CD4 T
lymphocyte [CD4 cell] count/percent) or clinical evidence of HIV infection and not be breastfeeding. Many
experts confirm the absence of HIV infection in infants with negative virologic tests by performing an
antibody test at 12 to 18 months of age to document seroreversion to HIV antibody negative status.

Virologic Testing at Birth (Optional)

Virologic testing at birth can be considered for newborns at high risk of HIV infection, such as infants born
to HIV-infected mothers who did not receive prenatal care or prenatal antiretroviral therapy (ART), were
diagnosed with acute HIV infection during pregnancy, or who had HIV viral loads >1,000 copies/mL close to
the time of delivery. As many as 30% to 40% of HIV-infected infants can be identified by 48 hours of age.’
Blood samples from the umbilical cord should not be used for diagnostic evaluations because of the potential
for contamination with maternal blood. Working definitions have been proposed to differentiate acquisition
of HIV infection during the intrauterine period from the intrapartum period. Infants who have a positive
virologic test at or before age 48 hours are considered to have early (that is, intrauterine) infection, whereas
infants who have a negative virologic test during the first week of life and subsequent positive tests are
considered to have late (that is, intrapartum) infection.** Some researchers have proposed that infants with
early infection may have more rapid disease progression than those with late infection and, therefore, should
receive more aggressive therapy.** 4> However, data from prospective cohort studies have demonstrated that
although early differences in HIV RNA levels were present between infants with a positive HIV culture
within 48 hours of birth and those with a first positive culture after 7 days of age, these differences were no
longer statistically significant after 2 months of age.*® HIV RNA levels after the first month of life were more
predictive of rapid disease progression than the time at which HIV culture tests were positive.*

Virologic Testing at Age 14 Days to 21 Days

The diagnostic sensitivity of virologic testing increases rapidly by age 2 weeks,’ and early identification of
infection would permit discontinuation of neonatal ARV prophylaxis and further evaluation for initiation of

combination ART (see When to Initiate Therapy in Antiretroviral-Naive HIV-Infected Infants Younger than
12 Months and Table 7).

Virologic Testing at Age 1 to 2 Months

Infants with negative virologic tests before 1 month of age should be retested at 1 to 2 months of age. Most
HIV-exposed neonates will receive 6 weeks of neonatal ARV prophylaxis. Although ARV agents, in theory,
could affect the predictive value of HIV virologic testing in neonates, use of prenatal/intrapartum/neonatal
zidovudine single-drug prophylaxis did not delay detection of HIV by culture in infants in Pediatric AIDS
Clinical Trials Group (PACTG) protocol 076 and has not decreased the sensitivity and predictive values of
many virologic assays.”!:41:47-48 In one study, prenatal and neonatal combination ARV regimens lowered
HIV RNA levels for HIV-exposed infected infants but did not affect the assay’s sensitivity for detecting the
presence of HIV (that is, HIV RNA levels remained detectable).® Further studies are necessary to confirm
this finding. An infant with two negative virologic tests, one at >14 days and one at >1 month of age, can be
viewed as presumptively uninfected and would not need PCP prophylaxis, assuming the child has no
laboratory (such as, no positive virologic test results or low CD4 cell count) or clinical evidence of HIV
infection.
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Virologic Testing at Age 4 to 6 Months

HIV-exposed children who have had negative virologic assays at 14 to 21 days of age and at 1 to 2 months of
age, have no clinical evidence of HIV infection, and are not breastfed should be retested at 4 to 6 months of age
for definitive exclusion of HIV infection.

Antibody Testing at Age 6 Months or Older

Two or more negative HIV antibody tests performed in non-breastfed infants at >6 months of age can also be
used to definitively exclude HIV infection in HIV-exposed children with no clinical or virologic laboratory
evidence of HIV infection.

Antibody Testing at Age 12 to 18 Months to Document Seroreversion

If there has not been previous confirmation of two negative antibody tests, many experts confirm the absence
of HIV infection in infants with negative virologic tests by repeat serologic testing between 12 and 18
months of age to confirm that maternal HIV antibodies transferred in utero have disappeared. The proportion
of infants who serorevert by 15 to 18 months of age is close to 100%, with as many as 95% seroreverting by
12 months of age. Factors that might influence the time to seroreversion include maternal disease stage and
assay sensitivity.! 4-32

Diagnostic Testing in Children with Perinatal HIV Exposure in Exceptional Situations

» Late seroreversion up to 24 months of age

» Postnatal HIV infection in HIV-exposed children with prior negative virologic tests for whom there
are additional HIV transmission risks

* HIV-2 and non-subtype B HIV-1

On rare occasions, non-breastfed perinatally HIV-exposed infants with no other HIV transmission risk and no
clinical or virologic laboratory evidence of HIV infection may have residual HIV antibodies for up to 24
months (these infants are called late seroreverters).’>>* These children may have positive enzyme-linked
immunosorbent assay (EIA) results but indeterminate confirmatory antibody tests (Western Blot or I[FA). In
such cases, repeat antibody testing at a later time would document seroreversion.

In contrast to late seroreverters, in rare situations, postnatal HI'V infections have been reported in HI'V-
exposed infants who had prior negative HIV virologic tests. This occurs in infants who become infected
through an additional risk after completion of testing (see Diagnostic Testing in Children with Non-Perinatal
HIV Exposure section below). If a confirmatory HIV antibody test is positive at 18 months of age, repeated
virologic testing will distinguish between residual antibodies in uninfected, late seroreverting children and
true infection.

Postnatal HIV exposure can occur if an HIV-infected mother breastfeeds her infant. Typical scenarios in the
US include women who have not been adequately counseled about infant feeding, women who breastfeed
despite being counseled not to do so, and women who learn of their HIV diagnosis only after initiating
breastfeeding. Diagnostic testing to rule out acquisition of HIV through breast milk will only be accurate
after breastfeeding has completely ceased. The timing of testing in such situations is discussed below in
Diagnostic Testing in Children with Non-Perinatal HIV Exposure.

Another example where there can be postnatal HIV exposure is when an HIV-infected caregiver premasticates
or prechews solid food before feeding it to an infant. This practice has been documented to result in HIV
transmission.>*>* In such exposed children, both screening EIA and confirmatory antibody tests (EIA, Western
Blot or IFA) may be positive at 18 months. Another study documented very rare cases of late postnatal
infection without identified risk factors, suggesting the possibility of intrafamilial HIV transmission.>
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Children with non-subtype B HIV-1 infection and children with HIV-2 infection may have persistent positive
EIA tests and indeterminate confirmatory antibody tests.?!-* Situations in which such infections may be
suspected and the diagnostic approach to them are discussed above in the sections Issues Related to
Diagnosis of Non-Subtype B Infection and Issues Related to Diagnosis of HIV-2 Infection.

Diagnostic Testing in Children with Non-Perinatal HIV Exposure

Breastfeeding is a known route of HIV transmission. Infants who are breastfed by an HIV-infected woman,
including those diagnosed with acute HIV infection during breastfeeding or who breastfed before knowing
their HIV diagnosis, should undergo immediate HIV virologic testing and breastfeeding should be
discontinued. Follow-up virologic testing should be performed at 4 to 6 weeks, 3 and 6 months after
breastfeeding cessation if the initial tests are negative.’® HIV antibody testing of an infant to assess for HIV
exposure would not be helpful if the mother acquired HIV infection after giving birth. In that situation, an
infant would be HIV antibody-negative but still at risk of acquiring HIV infection through breastfeeding and
counseling to cease breastfeeding should be provided.

Perinatal HIV acquisition accounts for the majority of HIV infections in children, but providers may need to
evaluate children exposed to HIV through other routes, such as sexual abuse, or because they were adopted
from countries in which parenteral exposure to HIV via contaminated blood products is a possibility. In such
cases, maternal HIV status may be negative or unknown. Receipt of solid food premasticated or prechewed
by an HIV-infected caregiver also has been documented to be associated with risk of HIV transmission.>* >*
Finally, acquisition of HIV is possible through accidental needle sticks or behavioral risks, such as sexual
activity or injection drug use in older children.

HIV antibody testing should be performed on children who are suspected to have HIV infection because of
clinical or laboratory findings consistent with HIV. Additional virologic testing may be necessary if acute
HIV infection or end-stage AIDS is suspected because antibody testing can be negative in these situations.
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Laboratory Monitoring of Pediatric HIV Infection Prior to Therapy
Initiation (Last updated November 1, 2012; last reviewed November 1, 2012)

Panel’s Recommendations

* The age of the child must be considered when interpreting the risk of disease progression based on CD4 percentage or
CD4 T lymphocyte (CD4 cell) count and plasma HIV RNA level (All). For any given CD4 percentage and count, younger
children, especially those in the first year of life, face higher risk of progression than do older children (All).

e In children younger than 5 years of age, CD4 percentage is generally preferred for monitoring immune status because of
age-related changes in absolute CD4 cell count in this age group although absolute CD4 count may also be used (All).

* (D4 percentage and/or CD4 cell count should be measured at the time of diagnosis of HIV infection and at least every 3
to 4 months thereafter (Alll).

e Plasma HIV RNA should be measured to assess viral load at the time of diagnosis of HIV infection and at least every 3 to
4 months thereafter (Alll).

e More frequent CD4 cell and plasma HIV RNA monitoring should be considered in children with suspected clinical,
immunologic, or virologic deterioration or to confirm an abnormal value (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; 1* = 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; Il = One or more well-designed,
nonrandomized trials or observational cohort studies in children’ with long-term outcomes; I1* = One or more well-designed,
nonrandomized trials or observational studies in adults with long-term clinical outcomes with accompanying data in childrent from one or
more similar nonrandomized trials or cohort studies with clinical outcome data; Ill = expert opinion

1 Studies that include children or children and adolescents but not studies limited to postpubertal adolescents

Immunologic Monitoring in Children

Clinicians interpreting CD4 T lymphocyte (CD4 cell) counts in children must consider age as a factor. CD4
cell count and percentage values in healthy infants who are HIV-uninfected are considerably higher than
values observed in uninfected adults and slowly decline to adult values by age 5 years.! 2 In children younger
than age 5 years, the absolute CD4 cell count tends to vary more with age than does CD4 percentage.
Therefore, in HIV-infected children younger than age 5 years, CD4 percentage has generally been preferred
for monitoring immune status, whereas absolute CD4 cell count has been the preferred option and is used for
children >5 years and can be used in younger children if CD4 percentage is not available.>> However, an
analysis from the HIV Paediatric Prognostic Markers Collaborative Study (HPPMCS) found that CD4
percentage provided little or no additional prognostic value compared with absolute CD4 cell regarding
short-term disease progression in children <5 years as well as in older children.® Therefore, the pediatric
guidelines include CD4 cell count thresholds as well as CD4 percentage thresholds for initiation of treatment
in all children >12 months of age. In the case of discordance between CD4 percentage and absolute CD4 cell
count, treatment decisions should be based on the lower value.®

In HIV-infected children, as in infected adults, the CD4 cell count and percentage decline as HIV infection
progresses, and patients with lower CD4 values have a poorer prognosis than patients with higher values
(Tables 3—-5). Consequently, CD4 values should be obtained as soon as possible after a child has a positive
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test for HIV and every 3 to 4 months thereafter. Less frequent monitoring has been proposed for adults with
high CD4 cell counts, but this has not been modeled for children in whom the risk of disease progression
may differ substantially.” More frequent evaluation may be needed for children with suspected clinical,
immunologic, or virologic deterioration; to confirm an abnormal value; or when initiating or changing
therapy. Because of the risk of rapid progression, initiation of antiretroviral therapy (ART) is now
recommended for all HIV-infected infants younger than age 12 months® ® (see When to Initiate Therapy in
Antiretroviral-Naive Children).

The prognostic value of CD4 percentage and HIV RNA copy number was assessed in a large individual
patient meta-analysis (HPPMCS), which incorporated clinical and laboratory data from 17 pediatric studies
and included 3,941 HIV-infected children receiving either no therapy or only zidovudine monotherapy.* The
analysis looked at the short-term (12-month) risk of developing AIDS or dying based on the child’s age and
selected values of CD4 percentage and HIV RNA copy number at baseline. Figures 1 and 2 and Table 3
depict age-associated 1-year risk of developing AIDS or dying as a function of CD4 percentage. In a separate
analysis of this data set, predictive value of absolute CD4 cell count for risk of death or AIDS/death in HIV-
infected children age 5 years or older was similar to that observed in young adults, with an increase in the
risk of mortality when CD4 cell count fell below 350 cells/mm? (Table 4 and Figure 3).>1°

The risk of disease progression associated with a specific CD4 percentage or count varies with the age of the
child. Infants in the first year of life experience higher risks of progression or death than older children for any
given CD4 stratum. For example, comparing a 1-year-old child with a CD4 percentage of 25% to a 5-year-old
child with the same CD4 percentage, there is an approximately fourfold increase in the risk of AIDS and
sixfold increase in the risk of death in the 1-year-old child (Figures 1 and 2). Children aged 5 years or older
have a lower risk of progression than younger children, with the increase in risk of AIDS or death
corresponding to absolute CD4 levels more similar to those in young adults (Figure 3). In the HPPMCS, there
were no deaths among children 5 years of age or older with CD4 cell counts >350 cells/mm?, although in
younger children there continued to be a significant risk of death even with CD4 cell counts >500 cells/mm?
(Table 4).

These risk profiles form the rationale for recommendations on when to initiate therapy in a treatment-naive
HIV-infected child (see When to Initiate Therapy in Antiretroviral-Naive Children). A website using the
meta-analysis from the HPPMCS is available to estimate the short-term risk of progression to AIDS or death
in the absence of effective ART according to age and the most recent CD4 percentage/absolute CD4 cell
count or HIV-1 RNA viral load measurement (http://hppmcs.org).*

Measurement of CD4 values can be associated with considerable intrapatient variation.’ Even mild
intercurrent illness or the receipt of vaccinations can produce a transient decrease in CD4 cell count and
percentage, thus, CD4 values are best measured when patients are clinically stable. No decision about
therapy should be made in response to a change in CD4 values until the change has been substantiated by at
least a second determination, with a minimum of 1 week between measurements.

HIV RNA Monitoring in Children

Viral burden in peripheral blood can be determined by using quantitative HIV RNA assays. During the
period of primary infection in adults, HIV RNA copy number initially rises to high peak levels and then
declines by as much as 2 to 3 log copies to reach a stable lower level (the virologic set point)
approximately 6 to 12 months after acute infection.!’: '? In infected adults, the viral set point correlates with
the subsequent risk of disease progression or death.'?

The HIV RNA pattern in perinatally infected infants differs from that in infected adults and adolescents.
High HIV RNA copy numbers persist in infected children for prolonged periods.!'* !* In one prospective
study, HIV RNA levels generally were low at birth (i.e., <10,000 copies/mL), increased to high values by age
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2 months (most infants had values >100,000 copies/mL, ranging from undetectable to nearly 10 million
copies/mL), and then decreased slowly; the mean HIV RNA level during the first year of life was 185,000
copies/mL.'® In addition, in contrast to the adult pattern, after the first year of life, HIV RNA copy number
slowly declines over the next few years.!®!° This pattern probably reflects the lower efficiency of an
immature but developing immune system in containing viral replication and possibly the rapid expansion of
HIV-susceptible cells that occurs with somatic growth.?°

HIV RNA levels (i.e., >299,000 copies/mL) in infants younger than age 12 months have been correlated with
disease progression and death, but RNA levels overlap considerably in young infants who have rapid disease
progression and those who do not.'* ' RNA levels (that is, >100,000 copies/mL) in older children also have
been associated with high risk of disease progression and mortality, particularly if CD4 percentage is <15%
(Table 5).'® ' The most robust data set available to elucidate the predictive value of plasma RNA for disease
progression in children was assembled in the HPPMCS (see Immunologic Monitoring in Children).* As for
CD4 percentage, analyses were performed for age-associated risk in the context of plasma RNA levels in a
cohort of children receiving either no therapy or only zidovudine monotherapy. Similar to data from previous
studies,'® 1 the risk of clinical progression to AIDS or death dramatically increases when HIV RNA exceeds
100,000 copies (5.0 log; copies)/mL; at lower values, only older children show much variation in risk
(Figures 4 and 5 and Table 3). At any given level of HIV RNA, infants younger than 1 year of age were at
higher risk of progression than older children, although these differences were less striking than those
observed for the CD4 percentage data.

Despite data indicating that high plasma HIV RNA concentrations are associated with disease progression,
the predictive value of specific HIV RNA concentrations for disease progression and death for an individual
child is moderate.'® HIV RNA concentration may be difficult to interpret during the first year of life because
values are high and are less predictive of disease progression risk than in older children.!® In both HIV-
infected children and adults, CD4 percentage or count and HIV RNA copy number are independent
predictors of disease progression and mortality risk, and use of the two markers together more accurately
defines prognosis.'® 19:21.22

HIV RNA copy number should be assessed as soon as possible after a child has a positive virologic test for
HIV and every 3 to 4 months thereafter; more frequent evaluation may be necessary for children
experiencing virologic, immunologic, or clinical deterioration or to confirm an abnormal value (see

Management of Treatment-Experienced Infants, Children, and Adolescents).
Note that it is recommended that genotypic resistance testing be obtained before initiating ART and it is often

performed in this monitoring period before a child qualifies for therapy (see Monitoring of Children on
Antiretroviral Therapy).

Methodological Considerations in Interpretation and Comparability of HIV RNA Assays

The use of HIV RNA assays for clinical purposes requires specific considerations,?® which are discussed more
completely elsewhere.?* Several different methods can be used for quantitating HIV RNA, each of which has a
different level of sensitivity. Although the results of the assays are correlated, the absolute HIV RNA copy
number obtained from a single specimen tested by two different assays can differ by twofold (0.3 log;, copies/
mL) or more.*> %

Six Food and Drug Administration (FDA)-approved viral load assays using one of four different

methodologies currently exist:

* HIV-1 reverse transcriptase (RT) quantitative polymerase chain reaction (PCR) assays: the Amplicor
HIV-1 Monitor Test, version 1.5 (Roche Diagnostics), for which the lower limit of quantification
differs between the “ultrasensitive” assay (<50 copies/mL) and the “regular sensitivity” assay (<400
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copies/mL); the AmpliPrep/TagMan HIV-1 Test, including the COBAS automated format (Roche
Diagnostics); and the Real Time HIV-1 Assay (Abbott Molecular Incorporated);

* HIV-1 nucleic acid sequence-based amplification test (NucliSens HIV-1 QT, bioMerieux);

* HIV-1 in vitro signal amplification, branched chain nucleic acid probe assay (VERSANT Quantiplex
HIV-1 RNA 3.0 Assay, Bayer Corporation); and

* Aptima HIV-1 RNA Qualitative assay (Gen-Probe Inc., San Diego, CA), primarily used for HIV
diagnosis, as well as detection of less than full viral suppression during therapy.

The lower limits of quantification of the assays differ (<40 copies/mL for the Abbott Real Time HIV-1 test,
<48 copies/mL for the AmpliPrep/TagMan HIV-1 Test, <50 copies/mL for the Amplicor HIV-1 Monitor Test,
<80 copies/mL for the NucliSens HIV-1 QT assay, and <75 copies/mL for the VERSANT assay). Use of
ultrasensitive viral load assays is recommended to confirm that ART is producing maximal suppression of
viremia. Because of the variability among assays in techniques and quantitative HIV RNA measurements, if
possible, a single HIV RNA assay method should be used consistently to monitor an individual patient.?’-28

The predominant virus subtype in the United States is subtype B—the subtype for which all initial assays
were targeted. Current kit configurations for all companies have been designed to detect and quantitate
essentially all viral subtypes, with the exception of the uncommon O subtypes.?*° This is important for
many regions of the world where non-B subtypes are predominant as well as for the United States, where a
small subset of individuals are infected with non-B viral subtypes.?”-3!-%° It is particularly relevant for
children who are born outside the United States or to foreign-born parents. Choice of HIV RNA assay,
particularly for young children, may be influenced by the amount of blood required for the assay. The
NucliSens assay requires the least blood (100 pL of plasma), followed by the RT-PCR assays such as the
Amplicor HIV-1 Monitor (200 pL of plasma) and VERSANT assays (1 mL of plasma).

Biologic variation in HIV RNA levels within one person is well documented. In adults, repeated measurement
of HIV RNA levels using the same assay can vary by as much as threefold (0.5 log; copies/mL) in either
direction over the course of a day or on different days.?>2* 26 This biologic variation may be greater in infected
infants and young children. In children with perinatally acquired HIV infection, RNA copy number slowly
declines even without therapy during the first several years after birth, although it persists at higher levels than
those observed in most infected adults.!®'® This decline is most rapid during the first 12 to 24 months after
birth, with an average decline of approximately 0.6 log; copies/mL per year; a slower decline continues until
approximately 4 to 5 years of age (average decline of 0.3 log( copies/mL per year).

This inherent biologic variability must be considered when interpreting changes in RNA copy number in
children. Thus, on repeated testing, only differences greater than fivefold (0.7 log;( copies/mL) in infants
younger than age 2 years and greater than threefold (0.5 log( copies/mL) in children aged 2 years and older
should be considered reflective of changes that are biologically and clinically substantial.

No alteration in therapy should be made as a result of a change in HIV copy number unless the change is
confirmed by a second measurement. Because of the complexities of HIV RNA testing and the age-related
changes in HIV RNA in children, interpretation of HIV RNA levels for clinical decision making should be
done by or in consultation with an expert in pediatric HIV infection.
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Table 3. Likelihood of Developing AIDS or Death Within 12 Months, by Age and CD4 T-Cell

Percentage or Log;( HIV-1 RNA Copy Number in HIV-Infected Children Receiving No Therapy or

Zidovudine Monotherapy

CD4 Percentage Logg HIV RNA Copy Number
Age 10% 20% 25% 30% 6.0 5.0 4.0
Percent Mortality (95% Confidence Interval)
6 Months 28.7 12.4 8.5 6.4 9.7 4.1 2.7
1 Year 19.5 6.8 4.5 3.3 8.8 3.1 1.7
2 Years 11.7 3.1 2.0 15 8.2 2.5 1.1
5 Years 49 0.9 0.6 05 7.8 2.1 0.7
10 Years 2.1 0.3 0.2 0.2 7.7 2.0 0.6
Percent Developing AIDS (95% Confidence Interval)
6 Months 51.4 31.2 24.9 20.5 23.7 13.6 10.9
1 Year 40.5 20.9 15.9 12.8 20.9 10.5 7.8
2 Years 28.6 12.0 8.8 7.2 18.8 8.1 5.3
5 Years 14.7 4.7 3.7 3.1 17.0 6.0 3.2
10 Years 7.4 2.2 1.9 1.8 16.2 5.1 2.2
Table modified from: HIV Paediatric Prognostic Markers Collaborative Study Group. Lancet. 2003;362:1605-1611.
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Table 4. Death and AIDS/Death Rate per 100 Person-Years by Current Absolute CD4 Cell Count and

Age in HIV-Infected Children Receiving No Therapy or Zidovudine Monotherapy (HIV Paediatric
Prognostic Markers Collaborative Study) and Adult Seroconverters (CASCADE Study)

Absolute CD4 Cell Count (cells/mm’)
Age (Years) <50 50-99 100-199 200-349 350-499 500+
Rate of Death Per 100 Patient-Years
0-4 59.3 39.6 25.4 11.1 10.0 3.9
5-14 28.9 11.8 4.3 0.89 0.00 0.00
15-24 34.7 6.1 1.1 0.7 0.58 0.65
25-34 477 10.8 3.7 1.1 0.38 0.22
35-44 58.8 15.6 45 0.92 0.74 0.85
45-54 66.0 18.8 7.7 1.8 1.3 0.86
55+ 91.3 21.4 17.6 3.8 2.5 0.91
Rate of AIDS or Death per 100 Patient-Years
0-4 82.4 83.2 57.3 21.4 20.7 14.5
5-14 64.3 19.6 16.0 6.1 4.4 3.5
15-24 61.7 30.2 59 2.6 1.8 1.2
25-34 93.2 97.6 19.3 6.1 2.3 1.1
35-44 88.1 98.7 25.9 6.6 4.0 1.9
45-54 129.1 96.2 24.7 7.7 3.1 2.7
o5+ 157.9 42.5 30.0 10.0 51 1.8

Table modified from: HIV Paediatric Prognostic Markers Gollaborative Study and the CASCADE Collaboration. J Infect Dis.

2008;197:398-404.
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Table 5. Association of Baseline Human Immunodeficiency Virus (HIV) RNA Copy Number and CD4
T-Cell Percentage with Long-Term Risk of Death in HIV-Infected Children®

Deaths®
. . .
Bassline CD4 T-coll porcentage No. Patients" No. %
<100,000
>15% 103 15 (15%)
<15% 24 15 (63%)
> 100,000
>15% 89 32 (36%)
<15% 36 29 (81%)

2 Data from the National Institute of Child Health and Human Development Intravenous Immunoglobulin Clinical Trial.
5 Mean follow-up: 5.1 years.

¢ Tested by NASBA® assay (manufactured by Organon Teknika, Durham, North Carolina) on frozen stored serum.
4 Mean age: 3.4 years.

Source: Mofenson LM, Korelitz J, Meyer WA, et al. The relationship between serum human immunodeficiency virus type 1 (HIV-
1) RNA level, CD4 lymphocyte percent, and long-term mortality risk in HIV-1-infected children. J Infect Dis.
1997;175(5):1029-1038.

Figure 1. Estimated Probability of AIDS Within 12 Months of Age and CD4 Percentage in HIV-
Infected Children Receiving No Therapy or Zidovudine Monotherapy
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Figure 2. Estimated Probability of Death Within 12 Months of Age and CD4 Percentage in HIV-
Infected Children Receiving No Therapy or Zidovudine Monotherapy
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Figure 3. Death Rate per 100 Person-Years in HIV-Infected Children Age S Years or Older in the HIV
Paediatric Prognostic Marker Collaborative Study and HIV-Infected Seroconverting Adults from the
CASCADE Study
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Figure 4. Estimated Probability of AIDS Within 12 Months of Age and HIV RNA Copy Number in
HIV-Infected Children Receiving No Therapy or Zidovudine Monotherapy
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Figure 5. Estimated Probability of Death Within 12 Months of Age and HIV RNA Copy Number in
HIV-Infected Children Receiving No Therapy or Zidovudine Monotherapy
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Treatment Recommendations (Last updated November 1, 2012; last
reviewed November 1, 2012)

General Considerations

Antiretroviral (ARV) treatment of pediatric HIV infection has steadily improved with the introduction of
potent combination drug regimens that effectively suppress viral replication in most patients, resulting in a
lower risk of failure due to development of drug resistance. Currently, combination regimens including at
least three drugs from at least two drug classes are recommended; such regimens have been associated with
enhanced survival, reduction in opportunistic infections and other complications of HIV infection, improved
growth and neurocognitive function, and improved quality of life in children.!- In the United States and the
United Kingdom, significant declines (81%—-93%) in mortality have been reported in HIV-infected children
between 1994 and 2006, concomitant with increased use of highly active combination regimens;®®
significant declines in HIV-related morbidity and hospitalizations in children have been observed in the
United States and Europe over the same time period.*’

The increased survival of HIV-infected children is associated with challenges in selecting successive new
ARV drug regimens. Additionally, therapy is associated with short- and long-term toxicities, some of which
are only now beginning to be recognized in children.’!! (See Management of Medication Toxicity or
Intolerance and Table 17.)

ARV drug-resistant virus can develop during combination antiretroviral therapy (ART) because of poor
adherence, a regimen that is not potent, or a combination of these factors which results in incomplete viral
suppression. Additionally, primary drug resistance may be seen in ARV-naive children who have become
infected with a resistant virus.'? 13 Thus, decisions about when to start therapy and what drugs to choose in
ARV-naive children and on how to best treat ARV-experienced children remain complex. Whenever possible,
decisions regarding the management of pediatric HIV infection should be directed by or made in consultation
with a specialist in pediatric and adolescent HIV infection. Treatment of ARV-naive children (when and what
to start), when to change therapy, and treatment of ARV-experienced children will be discussed in separate
sections of the guidelines.

Several factors need to be considered in making decisions about initiating and changing ART in children,
including:

» severity of HIV disease and risk of disease progression, as determined by age, presence or history of
HIV-related or AIDS-defining illnesses (see pediatric clinical staging system for HIV, Table 6),'* 1
degree of CD4 T lymphocyte (CD4 cell) immunosuppression, and level of HIV plasma viremia;

+ availability of appropriate (and palatable) drug formulations and pharmacokinetic (PK) information
on appropriate dosing in a child’s age group;

* potency, complexity (such as dosing frequency, food and fluid requirements), and potential short- and
long-term adverse effects of the ARV regimen;

» effect of initial regimen choice on later therapeutic options;
* achild’s ART history;
* presence of ARV drug-resistant virus;

* presence of comorbidity, such as tuberculosis, hepatitis B or C virus infection, or chronic renal or
liver disease, that could affect drug choice;

* potential ARV drug interactions with other prescribed, over-the-counter, or
complementary/alternative medications taken by a child; and
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+ the ability of the caregiver and child to adhere to the regimen.

The following recommendations provide general guidance for decisions related to treatment of HI V-infected
children, and flexibility should be exercised according to a child’s individual circumstances. Guidelines for
treatment of HIV-infected children are evolving as new data from clinical trials become available. Although
prospective, randomized, controlled clinical trials offer the best evidence for formulation of guidelines, most
ARV drugs are approved for use in pediatric patients based on efficacy data from clinical trials in adults, with
supporting PK and safety data from Phase I/II trials in children. In addition, efficacy has been defined in
most adult trials based on surrogate marker data, as opposed to clinical endpoints. For the development of
these guidelines, the Panel reviewed relevant clinical trials published in peer-reviewed journals or in abstract
form, with attention to data from pediatric populations when available.

Goals of Antiretroviral Treatment

Current ART does not eradicate HIV infection because of the long half-life of latently infected CD4 cells;!'¢!8
some data suggest that the half-life of intracellular HIV proviral DNA is even longer in infected children than
in adults (median 14 months vs. 5-10 months, respectively).!® Thus, based on currently available data, HIV
causes a chronic infection likely requiring treatment for life once a child starts therapy. The goals of ART for
HIV-infected children and adolescents include:

» reducing HIV-related mortality and morbidity;

* restoring and/or preserving immune function as reflected by CD4 cell measures;

* maximally and durably suppressing viral replication;

» preventing emergence of viral drug-resistance mutations;

* minimizing drug-related toxicity;

* maintaining normal physical growth and neurocognitive development;

* improving quality of life; and

* reducing the risk of sexual transmission to discordant partners in adolescents who are sexually active.

Strategies to achieve these goals require complex balancing of sometimes competing considerations.

Use and selection of ART: The treatment of choice for HIV-infected children is a regimen containing at least
three drugs from at least two classes of ARV drugs. The Panel has recommended several preferred and
alternative regimens (see What Drugs to Start: Initial Combination Therapy for Antiretroviral-Naive
Children). The most appropriate regimen for an individual child depends on multiple factors as noted above.
A regimen that is characterized as an alternative choice may be a preferred regimen for some patients.

Drug sequencing and preservation of future treatment options: The choice of ARV treatment regimens
should include consideration of future treatment options, such as the presence of or potential for drug
resistance. Multiple changes in ARV drug regimens can rapidly exhaust treatment options and should be
avoided. Appropriate sequencing of drugs for use in initial and second-line therapy can preserve future
treatment options and is another strategy to maximize long-term benefit from therapy. Current
recommendations for initial therapy are to use two classes of drugs (see What Drugs to Start: Initial
Combination Therapy for Antiretroviral-Naive Children), thereby sparing three classes of drugs for later use.

Maximizing adherence: As discussed in Adherence to Antiretroviral Therapy in HIV-Infected Children and
Adolescents, poor adherence to prescribed regimens can lead to subtherapeutic levels of ARV medications,
which enhances the risk of development of drug resistance and likelihood of virologic failure. Issues related to
adherence to therapy should be fully assessed, discussed, and addressed with a child’s caregiver and the child
(when age appropriate) before the decision to initiate therapy is made. Participation by the caregiver and child
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in the decision-making process is crucial. Potential problems should be identified and resolved before starting
therapy, even if this delays initiation of therapy. In addition, frequent follow-up is important to assess virologic
response to therapy, drug intolerance, viral resistance, and adherence. Finally, in patients who experience
virologic failure, it is critical to fully assess adherence before making changes to the ARV regimen.

Table 6. 1994 Revised HIV Pediatric Classification System: Clinical Categories (page 1 of 2)

Category N: Not Symptomatic

Children who have no signs or symptoms considered to be the result of HIV infection or who have only one of the conditions
listed in Category A.

Category A: Mildly Symptomatic

Children with two or more of the following conditions but none of the conditions listed in Categories B and C:
 Lymphadenopathy (=0.5 cm at more than two sites; bilateral = one site)
¢ Hepatomegaly
¢ Splenomegaly
* Dermatitis
e Parotitis
 Recurrent or persistent upper respiratory infection, sinusitis, or otitis media

Category B: Moderately Symptomatic

Children who have symptomatic conditions, other than those listed for Category A or Category C, that are attributed to HIV
infection. Examples of conditions in Clinical Category B include, but are not limited to, the following:

* Anemia (<8 g/dL), neutropenia (<1,000 cells/mm?), or thrombocytopenia (<100,000 cells/mm?) persisting =30 days
* Bacterial meningitis, pneumonia, or sepsis (single episode)

« Candidiasis, oropharyngeal (that is, thrush) persisting for >2 months in children aged >6 months

e Cardiomyopathy

¢ Cytomegalovirus infection with onset before age 1 month

* Diarrhea, recurrent or chronic

* Hepatitis

e Herpes simplex virus (HSV) stomatitis, recurrent (that is, more than two episodes within 1 year)

¢ HSV bronchitis, pneumonitis, or esophagitis with onset before age 1 month

 Herpes zoster (that is, shingles) involving at least two distinct episodes or more than one dermatome
* Leiomyosarcoma

* Lymphoid interstitial pneumonia (LIP) or pulmonary lymphoid hyperplasia complex

* Nephropathy

* Nocardiosis

e Fever lasting >1 month

 Toxoplasmosis with onset before age 1 month

* Varicella, disseminated (that is, complicated chickenpox)
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Table 6. 1994 Revised HIV Pediatric Classification System: Clinical Categories (page 2 of 2)

Category C: Severely Symptomatic

Children who have any condition listed in the 1987 surveillance case definition for AIDS (below), with the exception of LIP,
which is a Category B condition:

Serious bacterial infections, multiple or recurrent (that is, any combination of at least two culture-confirmed infections
within a 2-year period), of the following types: septicemia, pneumonia, meningitis, bone or joint infection, or abscess
of an internal organ or body cavity (excluding otitis media, superficial skin or mucosal abscesses, and indwelling
catheter-related infections)

Candidiasis, esophageal or pulmonary (bronchi, trachea, lungs)

Coccidioidomycosis, disseminated (at site other than or in addition to lungs or cervical or hilar lymph nodes)
Cryptococcosis, extrapulmonary

Cryptosporidiosis or isosporiasis with diarrhea persisting >1 month

Cytomegalovirus disease with onset of symptoms at age >1 month (at a site other than liver, spleen, or lymph nodes)

Encephalopathy (at least one of the following progressive findings present for at least 2 months in the absence of a
concurrent illness other than HIV infection that could explain the findings): a) failure to attain or loss of developmental
milestones or loss of intellectual ability, verified by standard developmental scale or neuropsychological tests; b)
impaired brain growth or acquired microcephaly demonstrated by head circumference measurements or brain atrophy
demonstrated by computerized tomography or magnetic resonance imaging (serial imaging is required for children
aged <2 years); ¢) acquired symmetric motor deficit manifested by two or more of the following: paresis, pathologic
reflexes, ataxia, or gait disturbance

Herpes simplex virus infection causing a mucocutaneous ulcer that persists for >1 month or bronchitis, pneumonitis,
or esophagitis for any duration affecting a child aged >1 month

Histoplasmosis, disseminated (at a site other than or in addition to lungs or cervical or hilar lymph nodes)
Kaposi sarcoma
Lymphoma, primary, in brain

Lymphoma, small, noncleaved cell (Burkitt), or immunoblastic or large cell lymphoma of B-cell or unknown
immunologic phenotype

Mycobacterium tuberculosis, disseminated or extrapulmonary

Mycobacterium, other species or unidentified species, disseminated (at a site other than or in addition to lungs, skin,
or cervical or hilar lymph nodes)

Mycobacterium avium complex or Mycobacterium kansasii, disseminated (at site other than or in addition to lungs,
skin, or cervical or hilar lymph nodes)

Pneumocystis jirovecii pneumonia

Progressive multifocal leukoencephalopathy
Salmonella (nontyphoid) septicemia, recurrent
Toxoplasmosis of the brain with onset at age >1 month

Wasting syndrome in the absence of a concurrent illness other than HIV infection that could explain the following
findings: a) persistent weight loss >10% of baseline; OR b) downward crossing of at least two of the following
percentile lines on the weight-for-age chart (such as 95th, 75th, 50th, 25th, 5th) in a child =1 year of age; OR c) <5th
percentile on weight-for-height chart on two consecutive measurements, =30 days apart PLUS 1) chronic diarrhea
(that is, = two loose stools per day for >30 days), OR 2) documented fever (for =30 days, intermittent or constant)

Centers for Disease Control and Prevention. 1994 Revised classification system for human immunodeficiency virus infection in
children less than 13 years of age. MIMWAR, 1994. 43 (No. RR-12): p. 1-10.
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When to Initiate Therapy in Antiretroviral-Naive Children (Last
updated November 1, 2012; last reviewed November 1, 2012)

Overview

The decision on when to initiate antiretroviral therapy (ART) in asymptomatic HIV-infected older children,
adolescents, and adults continues to generate controversy among HIV experts. Aggressive therapy in the
early stages of HIV infection has the potential to control viral replication before the evolution of HIV in that
individual into a diverse and potentially more pathogenic quasispecies. Initiation of therapy at higher CD4 T
lymphocyte (CD4 cell) counts has been associated with fewer drug resistance mutations at virologic failure
in adults.! Early therapy also slows immune system destruction and preserves immune function, preventing
clinical disease progression.”? Ongoing viral replication may be associated with persistent inflammation and
development of cardiovascular, kidney, and liver disease and malignancy; studies in adults suggest that early
control of replication may reduce the occurrence of these non-AIDS complications.>® In addition, data from
a large randomized multinational clinical trial of HIV-serodiscordant adults demonstrated that effective ART
reduced secondary transmission to an uninfected sexual partner by 96%.° Conversely, delaying therapy until
later in the course of HIV infection, when clinical or immunologic symptoms appear, may result in reduced
evolution of drug-resistant virus due to a lack of drug selection pressure, improved adherence to the
therapeutic regimen because the patient is symptomatic, and reduced or delayed adverse effects of ART.
Because therapy in children is initiated at a young age and will likely be lifelong, concerns about adherence
and toxicities are particularly important.

The Health and Human Services (HHS) Adult and Adolescent Antiretroviral Guidelines Panel now
recommends initiation of therapy for all adults with HIV infection, with the proviso that the strength of the
recommendations is dependent on the pre-treatment CD4 cell count.!” Randomized clinical trials have
provided definitive evidence of benefit with initiation of therapy in adults with CD4 cell counts <350
cells/mm?.!! Observational cohort data have demonstrated the benefit of treatment in adults with CD4 cell
counts between 350 and 500 cells/mm?® in reducing morbidity and mortality; therefore, adult treatment
guidelines recommend initiation of lifelong ART for individuals with CD4 cell counts <500 cells/mm? 1% 12-15
For adults with CD4 counts >500 cell/mm?, observational data are less conclusive regarding the potential
survival benefit of early treatment.'* > 16 The recommendation for initiation of therapy at CD4 counts
>500/mm? (BIII evidence) in adults is based on accumulating data that untreated HIV infection may be
associated with development of many non-AIDS-defining diseases, the availability of more effective ART
regimens with improved tolerability, and evidence that effective ART reduces sexual HIV transmission.
However, the Adult Guidelines Panel acknowledges that the amount of data supporting earlier initiation of
therapy decreases as the CD4 cell count increases above 500 cells/mm?, and that concerns remain over the
unknown overall benefit, long-term risks, cumulative additional costs, and potential for decreased medication
adherence associated with earlier treatment in asymptomatic patients.'?
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Treatment Recommendations for Initiation of Therapy in Antiretroviral-Naive
HIV-Infected Infants and Children

Panel’s Recommendations

» Antiretroviral therapy (ART) should be initiated in all children with AIDS or significant symptoms (Clinical Category C or
most Clinical Category B conditions) (Al*).

e ART should be initiated in HIV-infected infants <12 months of age regardless of clinical status, CD4 percentage or viral
load (Al for infants <12 weeks of age and All for infants =12 weeks to 12 months).

CD4 values:

o Age 1to <3 years
« with CD4 T lymphocyte (CD4 cell) count <1000 cells/mm? or CD4 percentage <25% (All)

o Age 310 <5 years
* with CD4 cell count <750 cells/mm? or CD4 percentage <25% (All)

o Age =5 years
* with CD4 cell count <350 cells/mm? (AI*)
* with CD4 cell count 350-500 cells/mm? (BII*)

ART should be considered for HIV-infected children =1 year who are asymptomatic or have mild symptoms with the
following CD4 values:

o Age 1to<3years
* with CD4 cell count =1000 cells/mm? or CD4 percentage =25% (BIll)

o Age 3 to <5 years
* with CD4 cell count =750 cells/mm? or CD4 percentage =25% (BIlI)

o Age =5 years
« with CD4 cell count >500 cells/mm? (BIII)

* In children with lower-strength (B level) recommendations for treatment, plasma HIV RNA levels >100,000 copies/mL
provide stronger evidence for initiation of treatment (BII).

* |ssues associated with adherence should be assessed and discussed with an HIV-infected child’s caregivers before
initiation of therapy (Alll). Patients/caregivers may choose to postpone therapy, and on a case-by-case basis, providers
may elect to defer therapy based on clinical and/or psychosocial factors.

* ART should be initiated in HIV-infected children =1 year who are asymptomatic or have mild symptoms with the following

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

nonrandomized trials or observational cohort studies in childrent 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; Ill = expert opinion

1 Studies that include children or children and adolescents but not studies limited to postpubertal adolescents

more well-designed, nonrandomized trials or observational cohort studies with long-term clinical outcomes; Il = One or more well-designed,

Infants Younger than 12 Months of Age

The Children with HIV Early Antiretroviral Therapy (CHER) Trial, a randomized clinical trial in South
Africa, demonstrated that initiating triple-drug, antiretroviral therapy (ART) before age 12 weeks in
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asymptomatic perinatally infected infants with normal CD4 percentage (>25%) resulted in a 75% reduction
in early mortality, compared with delaying treatment until the infants met clinical or immune criteria.!” Most
of the deaths in the infants in the delayed treatment arm occurred in the first 6 months after study entry.
Because the risk of rapid progression is so high in young infants and based on the data in young infants from
the CHER study, the Panel recommends initiating therapy for all infants age <12 months regardless of
clinical status, CD4 percentage, or viral load (Table 7). Before therapy is initiated, it is important to fully
assess, discuss, and address issues associated with adherence with an HIV-infected infant’s caregivers.
However, given the high risk of disease progression and mortality in young HIV-infected infants, it is
important to expedite this assessment in infants <12 months of age.

The risk of disease progression is inversely correlated with the age of a child, with the youngest infants at
greatest risk of rapid disease progression. Progression to moderate or severe immune suppression is also
frequent in older infected infants; by age 12 months, approximately 50% of children develop moderate
immune suppression and 20% develop severe immune suppression.'® In the HIV Paediatric Prognostic
Markers Collaborative Study meta-analysis, the 1-year risk of AIDS or death was substantially higher in
younger children than in older children at any given level of CD4 percentage, particularly for infants <12
months of age.!” Unfortunately, although the risk of progression is greatest in the first year of life, the ability
to differentiate children at risk of rapid versus slower disease progression by clinical and laboratory
parameters is also most limited in young infants. No specific “at-risk” viral or immunologic threshold can be
easily identified, and progression of HIV disease and opportunistic infections (Ols) can occur in young
infants with normal CD4 cellcounts. '

Identification of HIV infection during the first few months of life permits clinicians to initiate ART during
the initial phases of primary infection. Data from a number of observational studies in the United States and
Europe suggest that infants who receive early treatment are less likely to progress to AIDS or death than
those who start therapy later.> 2°23 Several small studies have demonstrated that, despite the very high levels
of viral replication in perinatally infected infants, early initiation of treatment can result in durable viral
suppression and normalization of immunologic responses to non-HIV antigens in some infants.?*?* In infants
with sustained control of plasma viremia, failure to detect extra-chromosomal replication intermediates
suggests near-complete control of viral replication. Some of these infants have become HIV seronegative.
Therapy is not curative, however, as proviral HIV-1 DNA continues to be detectable in peripheral blood
lymphocytes and viral replication resumes if therapy is discontinued.?® 2’

However, virologic suppression may take longer to achieve in young children than in older children or
adults.?® % Possible reasons for the poor response in infants include higher virologic set points in young
infants, inadequate antiretroviral (ARV) drug levels, and poor adherence because of the difficulties in
administering complex regimens to infants. With currently available drug regimens, rates of viral suppression
of 70% to 80% have been reported in HIV-infected infants initiating therapy at <12 months of age.>**3! In a
5-year follow-up study of 40 HIV-infected children who initiated treatment at <6 months of age, 98% had
CD4 percentage >25% and 78% had undetectable viral load with median follow-up of 5.96 years.?

Information on appropriate drug dosing in infants younger than 3 to 6 months is limited. Hepatic and renal
functions are immature in newborns undergoing rapid maturational changes during the first few months of
life, which can result in substantial differences in ARV dose requirements between young infants and older
children.? When drug concentrations are subtherapeutic, either because of inadequate dosing, poor
absorption, or incomplete adherence, ARV drug resistance can develop rapidly, particularly in the setting of
high levels of viral replication in young infants. Frequent follow-up and continued assessment and support of
adherence are especially important when treating young infants (see Adherence to Antiretroviral Therapy in
HIV-Infected Children and Adolescents).

Finally, the possibility of toxicities—such as lipodystrophy, dyslipidemia, glucose intolerance, osteopenia,
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and mitochondrial dysfunction—with prolonged therapy is a concern.® A clinical trial in South Africa is
assessing whether it may be possible to stop therapy begun in infancy after a defined duration of treatment
that protects a child during the period of greatest risk of HIV disease progression and mortality (such as 1 to
2 years) and then restart therapy when a child meets standard age-related criteria.

Children 1 Year of Age and Older

Disease progression is less rapid in children aged >1 year.!® Children with clinical AIDS or significant
symptoms (Clinical Category C or B—Table 6)** are at high risk of disease progression and death. The Panel
recommends treatment for all such children, regardless of immunologic or virologic status. However,
children aged >1 year who have mild clinical symptoms (Clinical Category A) or who are asymptomatic
(Clinical Category N) are at lower risk of disease progression than children with more severe clinical
symptoms.® It should also be noted that some Clinical Category B conditions, such as a single episode of
serious bacterial infection, may be less prognostic of the risk of disease progression. Consideration of CD4
cell count and viral load may be useful in determining the need for therapy in children with these conditions.

In adults, the strength of recommendations to initiate ART in asymptomatic individuals is based primarily on
risk of disease progression, as determined by baseline CD4 cell count.!® In adults, both clinical trial and
observational data support initiation of treatment in individuals with CD4 cell counts <350 cells/mm?®. In
HIV-infected adults in Haiti, a randomized clinical trial found significant reductions in mortality and
morbidity with initiation of treatment when CD4 cell counts fell to <350 cells/mm?, compared with deferring
treatment until CD4 cell counts fell to <200 cells/mm?.!" In observational data in adults, a collaborative
analysis of data from 12 adult cohorts in North America and Europe on 20,379 adults starting treatment
between 1995 and 2003, the risk of AIDS or death was significantly less in adults who started treatment with
CD#4 cell counts of 200 to 350 cells/mm?* compared with those who started therapy at CD4 cell counts <200

cells/mm?3.3¢

No randomized trial data exist to address the comparative efficacy of starting versus deferring treatment at
higher CD4 thresholds in HIV-infected adults or children. Two observational studies in adults—the ART
Cohort Collaboration (ART-CC) and North American AIDS Cohort Collaboration on Research and Design
(NA-ACCORD)—suggest a higher rate of progression to AIDS or death in patients deferring treatment until
CD4 count is <350 cells/mm? compared with patients starting ART at CD4 cell counts of 351 to 500
cells/mm?.!% !> The NA-ACCORD study demonstrated a benefit of starting treatment at CD4 cell counts
>500 cell/mm?® compared with starting ART at CD4 cell counts below this threshold;'> however the ART-CC
cohort found no additional benefit for patients starting ART with CD4 cell counts >450 cells/mm?>.!* In a
third observational study of 5,162 patients with CD4 cell counts between 500 to 799 cells/mm?, patients who
started ART immediately did not experience a significant reduction in progression to AIDS or death (HR:
1.10, 95% CI: 0.67 to 1.79) or death alone (HR: 1.02, 95% CI: 0.49 to 2.12), compared with those who
deferred therapy.!® There are no similar observational data analyses for HIV-infected children.

In children, the prognostic significance of a specific CD4 percentage or count varies with age.!”-3” In data
from the HIV Paediatric Prognostic Markers Collaborative Study meta-analysis, derived from 3,941 children
with 7,297 child-years of follow-up, the risk of mortality or progression to AIDS per 100 child-years is
significantly higher for any given CD4 count in children aged 1 to 4 years than in children aged >5 years
(Tables 3—4 and Figures 1-2). Data from the HIV Paediatric Prognostic Markers Collaborative Study suggest
that absolute CD4 cell count is a useful prognostic marker for disease progression in children age >5 years,
with risk of progression similar to that observed in adults (Table 4)."-*® For children age 1 to <5 years, a
similar increase in risk of AIDS or death is seen when CD4 percentage drops below 25% (Table 3).

Because the CD4 percentage is more consistent than the naturally declining CD4 cell count in the first years
of life, it has been used preferentially to monitor immunologic status in children <5 years of age. However,

Guidelines for the Use of Antiretroviral Agents in Pediatric Infection F-4
Descargado de http://infosida.nih.gov/guidelines el dia 3/3/2013




an analysis of >21,000 pairs of CD4 measurements from 3,345 children <1 to 16 years of age in the HIV
Paediatric Prognostic Markers Collaborative Study found that CD4 cell counts and percentages were
frequently discordant around established World Health Organization (WHO) and the Pediatric European
Network for Treatment of AIDS (PENTA) thresholds for initiation of ART (14% and 21%, respectively).*
Furthermore, CD4 cell counts were found to provide greater prognostic value over CD4 percentage for short-
term disease progression for children <5 years as well as in older children. For example, the estimated hazard
ratio for AIDS or death at the 10th centile of CD4 cell count (compared with the 50th centile) was 2.2 (95%
confidence interval [CI]) 1.4, 3.0) for children 1 to 2 years of age versus 1.2 (CI 0.8, 1.6) for CD4
percentage. Therefore, the updated pediatric guidelines include CD4 cell count thresholds (which differ for
children aged 1 to <3, 3 to 5, and >5 years due to age-related changes in absolute CD4 cell count) as well as
CD4 percentage thresholds for all children >12 months of age. In the case of discordance between CD4 cell
counts and percentages, decisions should be based on the lower value.

The level of plasma HIV RNA may provide useful information in terms of risk of progression, although its
prognostic significance is weaker than CD4 count.’” Several studies have shown that older children with HIV
RNA levels >100,000 copies/mL are at high risk of mortality**** and lower neurocognitive performance;*
similar findings have been reported in adults.***¢ Similarly, in the HIV Paediatric Prognostic Markers
Collaborative Study meta-analysis, the 1-year risk of progression to AIDS or death rose sharply for children
aged >1 year when HIV RNA levels were >100,000 copies/mL (Table 3 and Figures 4-5).>” For example, the
estimated 1-year risk of death was 2 to 3 times higher in children with plasma HIV RNA of 100,000
copies/mL compared with 10,000 copies/mL and 8 to 10 times higher with plasma HIV RNA >1,000,000
copies/mL.

As with data in adults, data from pediatric studies suggest that improvement in immunologic parameters is
better in children when treatment is initiated at higher CD4 percentage/count levels.? ! In a study of 1,236
perinatally infected children in the United States, only 36% of those who started treatment with CD4
percentage <15% and 59% of those starting with CD4 percentage 15% to 24% achieved CD4 percentage
>25% after 5 years of therapy.>? Younger age at initiation of therapy has also been associated with improved
immune response and with more rapid growth reconstitution.*”- 3% 5% Given that disease progression in
children aged >5 years is similar to that in adults,*® and observational data in adults show decreased risk of
mortality with initiation of therapy when CD4 cell count is <500 cells/mm?,'> !> most experts feel that
recommendations for asymptomatic children in this age range should be similar to those for adults. However,
there are no pediatric data to address the optimal CD4 cell count threshold for initiation of therapy in older
children; research studies are needed to answer this question in children more definitively. The HHS Adult
Treatment Guidelines Committee has moved to endorse initiating ART in all HIV-infected adults regardless
of CD4 cell count, using varying strengths of evidence to support different CD4 cell count thresholds'® and
incorporating compelling data demonstrating that ART is effective in preventing secondary transmission of
HIV. However, prevention of sexual transmission of HIV is not a significant consideration for children <13
years of age. Comparative studies on the impact of treatment versus treatment delay at specific higher CD4
cell counts have not been performed in children, and observational adult studies have produced conflicting
results.'” 1> 1 Drug choices are more limited in children than in adults and adequate data to address the
potential long-term toxicities of prolonged ART in a developing child are not yet available. Some studies
have shown that a small proportion of perinatally infected children may be long-term nonprogressors, with
no immunologic or clinical progression by 10 years of age despite receiving no ART.>*¢ Medication
adherence is the core requirement for successful virologic control, but enforcing consistent adherence in
childhood is often challenging.’” Incomplete adherence leads to the selection of viral resistance mutations but
forced administration of ARVs to children may result in treatment aversion or fatigue, which occurs among
many perinatally infected children during adolescence.™® The relative benefits of initiating ART in
asymptomatic children with low viral burdens and high CD4 cell counts must be weighed against these
potential risks.
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The Panel recommends that ART should be initiated in all children who have AIDS or significant HIV-related
symptoms (CDC Clinical Categories C and B, except for the following Category B condition: single episode of
serious bacterial infection [Table 6]), regardless of CD4 percentage/count or HIV RNA level.

The Panel also generally recommends treatment for all children aged >1 year with no or mild symptoms
(Clinical Categories N and A, or Clinical Category B disease due to a single episode of bacterial infection
[Table 6]), with the strength of recommendation differing based on age and CD4 count/percentage.
Patients/caregivers may choose to postpone therapy, and, on a case-by-case basis, providers may elect to
defer therapy based on clinical and/or psychosocial factors.

Treatment is strongly recommended regardless of HIV RNA level for children aged 1 to <3 years with CD4
cell counts <1000/mm? OR percentage <25%, and for children 3 to <5 years with CD4 cell counts <750
cells/mm?® OR percentage <25%, based on observational pediatric data.'” Treatment can also be considered
for children aged 1 to <3 years with CD4 cell counts >1000/mm?® and percentage >25% and for children 3 to
<5 years with CD4 cell counts >750 cells/mm?* and percentage >25%, although the strength of the
recommendation is lower because of limited data. In these children, plasma HIV RNA levels may be helpful
in decision making; plasma HIV RNA >100,000 copies/mL provides higher-rated evidence for treatment,
based on pediatric observational data that demonstrate higher mortality risk with high HIV RNA levels.!*-%

For children age >5 years with no or minimal symptoms, treatment is recommended if CD4 cell counts are
<500 cells/mm?, regardless of HIV RNA level. The evidence for this recommendation is strongest for
children with CD4 cell counts <350 cells/mm?. For children with CD4 cell counts 350—500 cells/mm?, the
recommendation is based on observational data in adults and hence the evidence base is not as strong; this
recommendation should not prohibit research studies in children designed to answer this question more
definitively. Treatment should also be considered for children who are asymptomatic or have mild symptoms
with CD4 counts >500 cells/mm?, although the strength of the recommendation is lower because of limited
data. Plasma HIV RNA levels may be helpful in decision making, with plasma HIV RNA >100,000
copies/mL providing higher rated evidence for treatment as noted above.'*->°

In general, except in infants and children with advanced HIV infection, ART does not need to be started
immediately. Before initiating therapy, it is important to take time to educate caregivers (and older children)
about regimen adherence and to anticipate and resolve any barriers that might diminish adherence. This is
particularly true for children aged >5 years given their lower risk of disease progression and the higher CD4
cell count threshold now recommended for initiating therapy.

If therapy is deferred, the health care provider should closely monitor a child’s virologic, immunologic, and
clinical status (see Laboratory Monitoring of Pediatric HIV Infection). Factors to consider in deciding when
to initiate therapy in children in whom treatment was deferred include:

* Increasing HIV RNA levels (such as HIV RNA levels approaching 100,000 copies/mL);
*  CD4 count or percentage values approaching the age-related threshold for treatment;
* Development of clinical symptoms; and

» The ability of caregiver and child to adhere to the prescribed regimen.
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Table 7. Indications for Initiation of Antiretroviral Therapy in HIV-Infected Children

Table 7 provides general guidance rather than absolute recommendations for individual patients. Factors to
be considered in decisions about initiation of therapy include risk of disease progression as determined by
CD4 percentage or count and plasma HIV RNA copy number, the potential benefits and risks of therapy, and
the ability of the caregiver to adhere to administration of the therapeutic regimen. Before making the
decision to initiate therapy, the provider should fully assess, discuss, and address issues associated with
adherence with a child (if age appropriate) and the caregiver. Patients/caregivers may choose to postpone
therapy, and, on a case-by-case basis, providers may elect to defer therapy based on clinical and/or
psychosocial factors.?

* CD4 cell count <500 cells/mm3,©

* Asymptomatic or mild symptoms® and
o CD4 cell count >500 cells/mm?

Age Criteria Recommendation
<12 * Regardless of clinical symptoms, immune status, or viral load | Treat (Al for <12 weeks of age; All for=12
months weeks)
1t0<8 |« AIDS or significant HIV-related symptoms® Treat (Al*)
years « CD4 cell count <1000 cells/mm? or CD4 percentage <25%,° | Treat (All)

* Asymptomatic or mild symptoms*® and Consider Treatment* (BIII)
o CD4 cell count =1000 cells/mm? or percentage =25%
3t0<5 |« AIDS or significant HIV-related symptoms® Treat (Al*)
years « CD4 cell count <750 cells/mm? or CD4 percentage <25%,° Treat (All)
 Asymptomatic or mild symptoms® and Consider Treatment (BIll)
o CD4 cell count =750 cells/mm? or percentage =25%
=5 years | « AIDS or significant HIV-related symptoms® Treat (Al*)

Treat (Al* for CD4 cell count <350 cells/mm?
and BII* for CD4 cell count 350-500 cells/mn?’)

Consider Treatment (BIll)

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

Rating of Evidence: | = One or more randomized trials in childrent 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 children’ 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 childrent 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 childrent from one or more similar
nonrandomized trials or cohort studies with clinical outcome data; Ill = expert opinion

t Studies that include children or children and adolescents but not studies limited to postpubertal adolescents

& Children in whom ART is deferred need close follow-up. Factors to consider in deciding when to initiate therapy in children in
whom treatment was deferred include:
e Increasing HIV RNA levels (such as HIV RNA levels approaching 100,000 copies/mL);
¢ GD4 cell count or percentage values approaching the age-related threshold for treatment;
* Development of clinical symptoms; and
* The ability of caregiver and child to adhere to the prescribed regimen.

b ¢DC Clinical Categories C and B (except for the following Category B condition: single episode of serious bacterial infection)

¢ CDC Clinical Category A or N or the following Category B condition: single episode of serious bacterial infection

4 The rating of the evidence is stronger for treatment in this group of patients if plasma HIV RNA level is >100,000 copies/mL (BII)

¢ Laboratory data should be confirmed with a second test to meet the treatment criteria before initiation of ART.
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What Drugs to Start: Initial Combination Therapy for Antiretroviral

Treatment-Naive Children (Last updated November 1, 2012; last
reviewed November 1, 2012)

General Considerations

Panel’s Recommendations

e Combination therapy consisting of a dual-nucleoside/nucleotide reverse transcriptase inhibitor backbone with either a
non-nucleoside reverse transcriptase inhibitor or a protease inhibitor is recommended for initial treatment of HIV-infected
children (Al).

e The goal of therapy in treatment-naive children is to reduce plasma HIV RNA levels to below the limits of quantitation
using the most sensitive assays and to preserve or normalize immune status (Al).

* Antiretroviral (ARV) drugs initiated for chemoprophylaxis of maternal-child transmission of HIV should be discontinued in
infants who are confirmed to be HIV-infected (Al).

* ARV drug-resistance testing is recommended before initiation of therapy in all treatment-naive infants, children, and
adolescents (All infants; Alll children and adolescents).

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

Rating of Evidence: | = One or more randomized trials in childrent 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 childrent with long-term outcomes; I1* = One or more well-designed,
nonrandomized trials or observational studies in adults with long-term clinical outcomes with accompanying data in childrent from one or
more similar nonrandomized trials or cohort studies with clinical outcome data; Ill = expert opinion

1 Studies that include children or children and adolescents but not studies limited to postpubertal adolescents

More than 20 antiretroviral (ARV) drugs are Food and Drug Administration-approved for use in HIV-
infected adults and adolescents and 19 have an approved pediatric treatment indication.! The majority of the
agents approved for use in pediatric patients are available as a liquid, powder, chewable tablet, or small
capsule or tablet suitable for pediatric use. ARV drugs fall into several major drug classes:
nucleoside/nucleotide reverse transcriptase inhibitors, non-nucleoside reverse transcriptase inhibitors,
protease inhibitors, entry inhibitors (including fusion inhibitors and CCRS5 antagonists), and integrase
inhibitors. Information on drug formulation, pediatric dosing, and toxicity for the individual drugs and
detailed information on drug interactions can be found in Appendix A: Pediatric Antiretroviral Drug
Information. Over time, new drugs and drug combinations that demonstrate sustainable viral load
suppression and acceptable toxicity and dosing profiles will likely become available, which will increase
treatment options for children.

Combination antiretroviral therapy (cART) with at least three drugs from at least two drug classes is
recommended for initial treatment of HIV-infected infants, children, and adolescents because it provides the
best opportunity to preserve immune function and delay disease progression.>® The goal of cART is to
maximally suppress viral replication, preferably to below the limits of quantification, for as long as possible
while preserving and/or restoring immune function and minimizing drug toxicity. Combination therapy slows
disease progression and improves survival, results in a greater and more sustained virologic and immunologic

Guidelines for the Use of Antiretroviral Agents in Pediatric Infection G-1
Descargado de http://infosida.nih.gov/guidelines el dia 3/3/2013




response, and delays development of viral mutations that confer resistance to the drugs being used.**

If an infant is confirmed to be HIV-infected while receiving chemoprophylaxis to prevent mother-to-child
transmission (PMTCT) of HIV, prophylactic ARV drugs should be discontinued promptly and treatment
initiated with a combination regimen of at least three drugs. Zidovudine can be included as a component of
the treatment regimen if zidovudine drug resistance is not detected.

Treatment-naive infants and children with perinatal HIV infection can have drug-resistant virus either
because it was transmitted perinatally or during breastfeeding or because resistance developed while they
were receiving ARV prophylaxis. Thus, ARV drug-resistance testing is recommended before initiation of
therapy in all treatment-naive infants and children. In infants receiving prophylactic ARV drugs for PMTCT,
ARV drug resistance testing can be performed at the same time as confirmatory HIV testing or when
prophylactic ARV drugs are discontinued. In a study in New York State, genotypic drug resistance was
identified in 12% of 91 HIV-infected infants born from 1998 to 1999 and in 19% of 42 infants born from
2000 to 2001.7-8 Detection of resistance in the infants was not significantly associated with a history of
maternal and infant ARV prophylaxis. Similarly, following initiation of treatment, mutations associated with
drug-resistance were detected in 24% of 21 infants at a median age of 9.7 weeks. Most of the mutations were
not associated with maternal/infant prophylaxis regimens and resistant virus was persistently archived in the
resting CD4 cell reservoir in all the infants. In a study in Africa, infants, regardless of whether they were
exposed to nevirapine as part of PMTCT, had higher rates of virologic failure on nevirapine-based regimens
compared with lopinavir/ritonavir-based regimens.’!'' In a Spanish cohort of children, resistance mutations
were detected in 13% of treatment-naive children.!? In the United States and Europe, drug-resistant virus has
been identified in 6% to 16% of ARV-naive adults and 18% of adolescents with recently acquired HIV
infection.'*"!” For ARV-naive children beyond infancy, limited available data do not demonstrate that
resistance testing before initiation of therapy correlates with greater success of initial ART.!® Nevertheless,
because the prevalence of resistance in HIV-infected children is sufficiently high and on the basis of expert
opinion, the Panel recommends ARV drug-resistance testing with a genotypic assay before initiation of
therapy in all treatment-naive infants and children and use of resistance testing results to select the initial
drug combination.!® (See Antiretroviral Drug-Resistance Testing.) Resistance testing in HIV-infected
adolescents and adults is also recommended at entry into care.
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Regimens Recommended for Initial Therapy of Antiretroviral-Naive Children (Table 8)
(Last updated November 15, 2012; last reviewed November 1, 2012)

Panel’s Recommendations

* The Panel recommends initiating combination antiretroviral therapy in treatment-naive children using one of the following
agents plus a dual-nucleoside/nucleotide reverse transcriptase inhibitor (NRTI) backbone combination (in alphabetical
order):

e For children aged =6 years: atazanavir/ritonavir (Al*)
e For children aged =3 years: efavirenz (Al*)
e For children aged =42 weeks postmenstrual and =14 days postnatal: lopinavir/ritonavir (Al)

* The Panel recommends the following preferred dual-NRTI backbone combinations (in alphabetical order):

* For children aged =3 months: abacavir + (lamivudine or emtricitabine) (Al)

e HLA-B*5701 genetic testing should be performed before initiating abacavir-based therapy, and abacavir
should not be given to a child who tests positive for HLA-B*5701 (All*).

» Foradolescents, Tanner Stage 4 or 5: tenofovir + (lamivudine or emtricitabine) (AI*)
 For children of any age: zidovudine + (lamivudine or emtricitabine) (Al*)

» Table 8 provides a list of Panel-recommended alternative and acceptable regimens.

» Selection of an initial regimen should be individualized based on a number of factors including characteristics of the
proposed regimen, patient characteristics, and results of viral resistance testing (Alll).

e Alternative regimens may be preferable for some patients based on their individual characteristics and needs.

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; 1* = 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 outcomes; II* = One or more well-designed,
nonrandomized trials or observational studies in adults with long-term clinical outcomes with accompanying data in childrent from one or
more similar nonrandomized trials or cohort studies with clinical outcome data; Ill = expert opinion

1 Studies that include children or children and adolescents but not studies limited to postpubertal adolescents

Criteria Used for Recommendations

In general, Panel recommendations are based on review of pediatric and adult clinical trial data published
peer-reviewed journals (the Panel may also review data prepared by manufacturers for Food and Drug
Administration review and data presented in abstract format at major scientific meetings). Few randomized,
Phase I1I clinical trials of combination antiretroviral therapy (cART) in pediatric patients exist that provide
direct comparison of different treatment regimens. Most pediatric drug data come from Phase I/II safety and
pharmacokinetic (PK) trials and non-randomized, open-label studies. In general, even in studies in adults,
assessment of drug efficacy and potency is primarily based on surrogate marker endpoints, such as CD4 T
lymphocyte (CD4 cell) count and HIV RNA levels. The Panel continually modifies recommendations on
optimal initial therapy for children as new data become available, new therapies or drug formulations are
developed, and additional toxicities are recognized.
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Information considered by the Panel for recommending specific drugs or regimens includes:

Data demonstrating durable viral suppression, immunologic improvement, and clinical improvement
(when such data are available) with the regimen, preferably in children as well as adults;

The extent of pediatric experience with the particular drug or regimen;

Incidence and types of short- and long-term drug toxicity with the regimen, with special attention to
toxicity reported in children;

Availability and acceptability of formulations appropriate for pediatric use, including palatability, ease of
preparation (such as powders), volume of syrups, and pill size and number of pills;

Dosing frequency and food and fluid requirements; and

Potential for drug interactions with other medications.

The Panel classifies drugs or drug combinations into one of several categories as follows:

Preferred: Drugs or drug combinations are designated as preferred for use in treatment-naive children
when clinical trial data in children or, more often, in adults have demonstrated optimal and durable
efficacy with acceptable toxicity and ease of use, and pediatric studies demonstrate that safety and
efficacy are suggested using surrogate markers; additional considerations are listed above.

Alternative: Drugs or drug combinations are designated as alternatives for initial therapy when clinical
trial data in children or adults show efficacy but there are disadvantages compared with preferred
regimens in terms of more limited experience in children; the extent of antiviral efficacy or durability is
less well defined in children or less than a preferred regimen in adults; there are specific toxicity
concerns; or there are dosing, formulation, administration, or interaction issues for that drug or regimen.

Use in Special Circumstances: Some drugs or drug combinations are recommended for use as initial
therapy only in special circumstances when preferred or alternative drugs cannot be used.

Not Recommended: Some drugs and drug combinations are not recommended for initial therapy in
children because of inferior virologic response, potential serious safety concerns (including potentially
overlapping toxicities), or pharmacologic antagonism. These drugs and drug combinations are listed in
Table 9.

Insufficient Data to Recommend: For a number of drugs and drug combinations approved for use in
adults, PK or safety data in children are unavailable or too limited to make a recommendation on use of
the drugs as initial therapy in children. Some of these drugs and drug combinations may be appropriate
for consideration in management of treatment-experienced children, even though they are not
recommended for initial therapy in children (see Management of Treatment-Experienced Infants,
Children, and Adolescents).

Factors to Consider When Selecting an Initial Regimen

Choice of a regimen should be individualized based on a number of factors including characteristics of the
proposed regimen, patient characteristics, and results of viral resistance testing. Advantages and
disadvantages of each class-based regimen are delineated in detail in the sections that follow and in Tables
10-14. In addition, because cART will need to be administered lifelong, considerations related to the choice
of initial antiretroviral (ARV) regimen should also include an understanding of barriers to adherence,
including the complexity of schedules and food requirements for different regimens; differing formulations;
palatability problems; and potential limitations in subsequent treatment options, should resistance develop.
Treatment should only be initiated after assessment and counseling of caregivers about adherence to
therapy.!:?
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Choice of NNRTI- Versus PI-Based Initial Regimens

Preferred regimens for initial therapy include both non-nucleoside reverse transcriptase inhibitor (NNRTI)-
and protease inhibitor (PI)-based regimens. The selection of an NNRTI- or PI-based regimen should be based
on patient characteristics and preferences, results of viral drug resistance testing, and information cited
below.

Recent clinical trial data in children provide some guidance for choosing between an NNRTI-based regimen
and a PI-based regimen for initial therapy. P1060 compared a nevirapine-based regimen to a lopinavir-based
regimen in HIV-infected infants and children aged 2 to 35 months in 7 African countries. Infants and children
in this study were stratified at entry based on either prior maternal or infant exposure to single-dose
nevirapine prophylaxis for prevention of mother-to-child transmission (PMTCT) and randomized to receive
either zidovudine, lamivudine, and nevirapine or zidovudine, lamivudine, and lopinavir/ritonavir. Among
infants and children with prior exposure to nevirapine, 39.6% of children in the nevirapine group reached a
study endpoint of death, virologic failure, or toxicity by Week 24 compared with 21.7% of children in the
lopinavir/ritonavir group.> Among infants and children with no prior nevirapine exposure, 40.1% of children
treated with nevirapine met a study endpoint after 24 weeks in the study compared with 18.4% of children
who received lopinavir/ritonavir.* Additional nonrandomized studies have also indicated that infants exposed
to nevirapine in the peripartum period as part of PMTCT strategy had a higher risk of treatment failure
because of nevirapine resistance.”>”’

A comparison of a PI-based regimen and a NNRTI-based regimen was also undertaken in HIV-infected
treatment-naive children aged 30 days to <18 years in PENPACT-1 (PENTA 9/PACTG 390) (the study did
not dictate the specific NNRTI or PI initiated). In the PI-based group, 49% of children received
lopinavir/ritonavir and 48% received nelfinavir; in the NNRTI-based group, 61% of children received
efavirenz and 38% received nevirapine. Efavirenz was recommended only for children aged >3 years. After 4
years, 73% of children randomized to PI-based therapy and 70% randomized to NNRTI-based therapy
remained on their initial cART regimen. In both groups, 82% of children had viral loads <400 copies/mL,
suggesting that selection of an NNRTI or a PI did not influence outcome. Although the age of participants
overlapped somewhat between P1060 and PENPACT-1 (in PENPACT-1, the lowest quartile was aged <2.8
years), PENPACT-1 generally enrolled older children.®

Results of the P1060 study support the recommendation that a PI-based regimen containing
lopinavir/ritonavir should be the preferred initial regimen for children aged <3 years based on superior
virologic suppression. However, in both single-dose nevirapine-exposed and -unexposed children in the
P1060 study, participants receiving the nevirapine-based regimen demonstrated better immunologic response
and growth than those receiving a lopinavir/ritonavir-based regimen, although these differences did not
achieve statistical significance. Similarly, in the NEVEREST study, children switched to a nevirapine
regimen showed better immune and growth responses than those continuing a lopinavir/ritonavir regimen.’
Based on these findings, the potential for improved lipid profiles with nevirapine use,” ! and the poor
palatability of liquid lopinavir/ritonavir, liquid nevirapine remains an acceptable alternative for infants who
were not exposed to single-dose nevirapine for PMTCT and who cannot tolerate lopinavir/ritonavir.

In children aged >3 years, either an NNRTI-based or a PI-based regimen is acceptable.

NNRTI-Based Regimens (one NNRTI + two-NRTI backbone)
Summary: NNRTI-Based Regimens

Nevirapine and efavirenz both have an FDA-approved pediatric indication. In the United States, nevirapine is
available in a liquid formulation but efavirenz is not. Advantages and disadvantages of different NNRTI
drugs are delineated in Table 11. Use of NNRTIs as initial therapy preserves the PI class for future use and
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confers lower risk of dyslipidemia and fat maldistribution than use of some agents in the PI class. In addition,
for children taking solid formulations, NNRTI-based regimens generally have a lower pill burden than PI-
based regimens. The major disadvantages of the current NNRTI drugs FDA-approved for use in children are
that a single viral mutation can confer high-level drug resistance, and cross resistance develops between
nevirapine and efavirenz.

In infants, regardless of whether nevirapine is used as part of PMTCT, nevirapine-based regimens
demonstrate higher rates of virologic failure than with lopinavir/ritonavir-based regimens.* * Rare but serious
and potentially life-threatening skin and hepatic toxicity can occur with all NNRTI drugs, but is most
frequent with nevirapine, at least in HIV-infected adults. Like PIs, NNRTIs have the potential to interact with
other drugs also metabolized via hepatic enzymes; however, these drug interactions are less frequent with
NNRTTIs than with boosted PI regimens.

Efavirenz, in combination with 2 NRTIs, is the preferred NNRTI for initial therapy of children aged >3 years
based on clinical trial experience in children and because higher rates of toxicity have been observed with
nevirapine in clinical trials in adults. Results of studies comparing virologic response to nevirapine- versus
efavirenz-based regimens in adults are conflicting, and no randomized studies have been done in children.
Because nevirapine therapy is associated with the rare occurrence of significant hypersensitivity reactions
(HSRs), including Stevens-Johnson syndrome and rare but potentially life-threatening hepatitis,'" 1
nevirapine is recommended as an alternative, rather than a preferred, NNRTT for initial treatment of ARV-
naive children.

Etravirine is an NNRTTI approved by the FDA for treatment of HIV-1 infection in treatment-experienced
patients aged >6 years. Rilpivirine, also an NNRTI, is FDA-approved for treatment of HIV-1 infection in
treatment-naive adults only. At this time, there is insufficient information to consider either of these agents as
initial therapy in children.

Preferred NNRTI

Efavirenz as preferred NNRTI (AI*): In clinical trials in HIV-infected adults, a PI-sparing regimen of
efavirenz in combination with zidovudine and lamivudine was associated with an excellent virologic
response; 70% of treated adults had plasma HIV RNA <400 copies/mL at 48 weeks."® In randomized
controlled trials in treatment-naive adults, efavirenz-treated patients had superior or similar virologic activity
compared with those receiving PI- or triple NRTI-based regimens.'*!? Clinical trials in adults are conflicting
in terms of comparative efficacy of efavirenz and nevirapine (see discussion below).?2* In PENPACT-1,
subjects receiving efavirenz or nevirapine showed comparable virologic suppression after 4 years.® An
analysis of children and adults starting first-line cART in Uganda demonstrated the superiority of an
efavirenz-based regimen compared with a nevirapine-based regimen in 222 children and adolescents (mean
age, 9.2 years).” Few had received nevirapine as part of a PMTCT regimen. In addition, a recent report of
761 children aged 3 to 16 years who received either efavirenz (n = 398) or nevirapine (n = 363) in the
Botswana national treatment program demonstrated increased rates of virologic failure among those
receiving nevirapine (OR = 2.2, 95% CI 1.5-3.4). Time to virologic failure also favored an efavirenz
regimen.?¢

Efavirenz in combination with two nucleoside reverse transcriptase inhibitors (NRTIs) or with an NRTI and a
PI has been studied in HIV-infected children.?’-* Results are comparable to those seen in adults. The
appropriate dose of efavirenz for children aged <3 years has not been determined; therefore, efavirenz is not
recommended for children in this age group. For children aged >3 years, who are unable to swallow pills,
some clinicians recommend breaking open efavirenz capsules and adding the contents to food or liquid.
Bioequivalence data based on bioavailability and PK support this option.>*

The major limitations of efavirenz are central nervous system (CNS) side effects in both children and adults;
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reported adverse effects include fatigue, poor sleeping patterns, vivid dreams, poor concentration, agitation,
depression, and suicidal ideation. Although in most patients this toxicity is transient, in some patients the
symptoms may persist or occur months after initiating efavirenz. In several studies, the incidence of such
adverse effects was correlated with efavirenz plasma concentrations and the occurrence was more frequent in
adults with higher levels of drug.’>3® In patients with pre-existing psychiatric conditions, efavirenz should be
used cautiously for initial therapy. Rash may also occur with efavirenz treatment; it is generally mild and
transient but appears to be more common in children than adults.?!* In addition, first-trimester exposure to
efavirenz is potentially teratogenic (see Appendix A: Pediatric Antiretroviral Drug Information for detailed
information). Although emerging information about the use of efavirenz in pregnancy is reassuring,*
alternative regimens that do not include efavirenz should be strongly considered in adolescent females who
are trying to conceive or who are not using effective and consistent contraception because of the potential for
teratogenicity with first-trimester efavirenz exposure, assuming these alternative regimens are acceptable to
the provider and will not compromise the woman’s health (BIII).

Alternative NNRTI

Nevirapine as alternative NNRTI (AI): Nevirapine has extensive clinical and safety experience in HIV-
infected children and has shown ARV efficacy in a variety of combination regimens (see Appendix A:
Pediatric Antiretroviral Drug Information for detailed information).*® Nevirapine in combination with two
NRTIs or with an NRTI and a PI has been studied in HIV-infected children.*!#3

In a large adult trial (2NN trial), although virologic efficacy was comparable between nevirapine and
efavirenz (plasma HIV RNA <50 copies/mL at 48 weeks in 56% of those receiving nevirapine vs. 62% of
those receiving efavirenz), serious hepatic toxicity was more frequent in the nevirapine arm than the
efavirenz arm (hepatic laboratory toxicity in 8%—14% of those on nevirapine, compared with 5% on
efavirenz).?* In the ARTEN trial, antiretroviral therapy-naive participants were randomized to nevirapine

200 mg twice daily, nevirapine 400 mg once daily, or ritonavir-boosted atazanavir, all in combination with
tenofovir disoproxil fumarate (tenofovir)/emtricitabine. By 48 weeks, similar proportions of subjects in each
group had at least 2 consecutive plasma HIV RNA levels <50 copies/mL (66.8% for nevirapine vs. 65.3% for
ritonavir-boosted atazanavir) but more participants in the nevirapine arms discontinued study drugs because
of adverse events (13.6% vs. 2.6%, respectively) or lack of efficacy (8.4% vs. 1.6%, respectively).*

Other studies in adults have indicated potentially increased risk of hepatic toxicity with nevirapine-based
compared with efavirenz-based regimens.* In addition, data in adults indicate that symptomatic hepatic
toxicity is more frequent in individuals with higher CD4 T lymphocyte (CD4 cell) counts and in women,
particularly women with CD4 cell counts >250 cells/mm? and men with CD4 cell counts >400 cells/mm?. A
more recent study including 820 women in Kenya, Zambia, and Thailand demonstrated that hepatic toxicity
was associated with elevated baseline liver function tests and not CD4 cell count at the time of nevirapine
initiation.*® In the published literature, hepatic toxicity appears to be less frequent in children receiving
chronic nevirapine therapy than in adults.** >4’ In an FDA review of 783 HIV-infected pediatric patients,
there was only 1 case of hepatitis, which was reported in a 17-year-old child; there was no evidence of a
serious hepatic event associated with nevirapine use in any child before adolescence.*” A recent report of
1,434 children in Malawi receiving treatment with a nevirapine-based regimen noted that only 0.14% of the
children discontinued the regimen because of hepatic toxicity.*® In contrast, skin reactions and HSRs
associated with nevirapine use have been reported in children.** However, it should be noted that data are
limited about the relationship between CD4 cell count and percentage in children at the time they initiate
nevirapine and the development of toxicity. In a study of 201 HIV-infected children in Asia initiating cART
(137 randomized to a nevirapine-containing regimen), the development of overall toxicities, including rash
and hepatotoxicity, was almost three-fold higher in children initiating cART when CD4 percentage was
>15%.%° The safety of substituting efavirenz for nevirapine in patients who have experienced nevirapine-
associated hepatic toxicity is unknown. Efavirenz use in this situation has been well tolerated in the very
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limited number of patients in whom it has been reported but this substitution should be attempted with
caution.”!

Because of the greater potential for toxicity and possibly increased risk of virologic failure, nevirapine-based
regimens are considered an alternative rather than the preferred NNRTTI in children aged >3 years. In children
aged <3 years, nevirapine is considered an alternative because of increased risk of virologic failure. Even if
not exposed to nevirapine as part of PMTCT, infants on nevirapine-based regimens had higher rates of
virologic failure than infants on lopinavir/ritonavir-based regimens.>> 52 However, infants treated with
nevirapine showed a trend toward greater improvement in both immunologic status and growth.?

A recent study randomized infants exposed to nevirapine who had achieved viral suppression for an average
of 9 months using lopinavir/ritonavir-based therapy as part of a PMTCT regimen to continuation of the
lopinavir/ritonavir regimens or a switch to a nevirapine-based regimen. After 52 weeks of follow up, plasma
viremia >50 copies/mL occurred less frequently in the switched group compared with the continuation group.
CD4 response was also better in the switched group. However, 20% of the switched group experienced
breakthrough viremia (confirmed viral load >1,000 copies/mL) and subsequent analysis demonstrated that
failure was associated with higher (>25%) frequencies of pretreatment NNRTI mutations.>® These findings
suggest this strategy may be an option for children in whom standard genotyping before treatment detects no
NNRTI mutations but should be undertaken with careful monitoring of viral load.’

Similar to recommendations in adults, nevirapine also should not be used in postpubertal adolescent girls
with CD4 cell counts >250/mm? because of the increased risk of symptomatic hepatic toxicity, unless the
benefit clearly outweighs the risk.!? Nevirapine also should be used with caution in children with elevated
pretreatment liver function tests.

PI-Based Regimens (Pls [boosted or unboosted] + two-NRTI backbone)
Summary: PI-Based Regimens

Nine PIs are currently FDA-approved for use and 7 are approved for use in children. Advantages of PI-based
regimens include excellent virologic potency, high barrier for development of drug resistance (requires
multiple mutations), and sparing of the NNRTI drug class. However, because Pls are metabolized via hepatic
enzymes the drugs have potential for multiple drug interactions. They may also be associated with metabolic
complications such as dyslipidemia, fat maldistribution, and insulin resistance. Factors to consider in
selecting a PI-based regimen for treatment-naive children include virologic potency, dosing frequency, pill
burden, food or fluid requirements, availability of palatable pediatric formulations, drug interaction profile,
toxicity profile (particularly related to metabolic complications), and availability of data in children. (Table
12 lists the advantages and disadvantages of PIs. See Appendix A: Pediatric Antiretroviral Drug Information
for detailed pediatric information on each drug.)

Ritonavir acts as a potent inhibitor of the cytochrome P450 3A4 (CYP3A4) isoenzyme, thereby inhibiting the
metabolism of other PIs coadministered with ritonavir. The drug has been used in low doses combined with
another PI as a PK booster, increasing drug exposure by prolonging the half-life of the second, boosted PI.
Boosted Pl-based regimens are commonly used in treatment of adults and pediatric data are available for
several combinations. Co-formulated lopinavir/ritonavir has been studied in infants as young as age 25 days>
and is FDA-approved for use in infants after a postmenstrual age (first day of the mother’s last menstrual
period to birth plus the time elapsed after birth) of 42 weeks and a postnatal age of at least 14 days.
Fosamprenavir with low-dose ritonavir is FDA-approved in infants and children aged >4 weeks, although the
Panel only recommends use in those aged 6 months and older. Darunavir with low-dose ritonavir is FDA-
approved in children aged >3 years and atazanavir and tipranavir with low-dose ritonavir are FDA-approved
in children aged >6 years. In addition, the use of low-dose ritonavir increases the potential for
hyperlipidemia® and drug-drug interactions.
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The Panel recommends either atazanavir with low-dose ritonavir or coformulated lopinavir/ritonavir as the
preferred PI for initial therapy in children based on virologic potency in adult and pediatric studies, high
barrier to development of drug resistance, excellent toxicity profile in adults and children, availability of
appropriate dosing information, and experience as initial therapy in both resource-rich and resource-limited
areas. Although lopinavir/ritonavir can be used in children aged >42 weeks postmenstrual and aged >14 days
postnatal, at the current time, atazanavir with low-dose ritonavir should be used only in children aged >6
years. Two additional PIs—fosamprenavir and darunavir—can be considered as alternative PIs for use in
children. Fosamprenavir is FDA-approved for treatment of HIV infection in infants aged >4 weeks and older.
However, because of low drug exposure in infants aged <6 months, the Panel recommends use only in
patients aged >6 months. Darunavir can also be used for children aged >3 years. Both fosamprenavir and
darunavir should be used in combination with low-dose ritonavir. Other PIs that can be considered in special
circumstances when preferred and alternative drugs are not available or are not tolerated include
fosamprenavir without boosting ritonavir in children aged >2 years, atazanavir without boosting ritonavir in
adolescents aged >13 years and weighing >39 kg, and nelfinavir in children aged >2 years. A
saquinavir/ritonavir (1000/100 mg twice daily)-based regimen compared with a lopinavir/ritonavir-based
regimen demonstrated comparable virologic and immunologic outcomes when used as initial therapy in
treatment-naive adults.*® However, saquinavir is not recommended for initial therapy in children because the
agent is not available in a pediatric formulation and dosing and outcome data on saquinavir use in children
are limited. Although good virologic and immunologic responses have been observed with indinavir-based
regimens in adults, the drug is not available in a liquid formulation and high rates of hematuria, sterile
leukocyturia, and nephrolithiasis in pediatric patients using indinavir have been reported.’’*° The incidence
of hematuria and nephrolithiasis with indinavir therapy may be higher in children than adults.””- ©° Therefore,
indinavir alone or with ritonavir boosting is not recommended as initial therapy in children. Tipranavir
currently is not recommended for initial therapy in treatment-naive children because experience with the
drug is limited.

Preferred Pls

Atazanavir with low-dose ritonavir as preferred PI (for children >6 years) (Al*): Atazanavir is a once-
daily PI that was FDA-approved in March 2008 for use in children aged >6 years. It has efficacy equivalent
to efavirenz-based and lopinavir/ritonavir-based combination therapy when given in combination with
zidovudine and lamivudine in treatment-naive adults.'® 6> Seventy-three percent of 48 treatment-naive
South African children achieved viral load <400 copies/mL by 48 weeks when given atazanavir with or
without low-dose ritonavir in combination with 2 NRTIs.%* Among 43 treatment-naive children aged 6 to18
years in IMPAACT/PACTG P1020A who received the capsule formulation of atazanavir with or without
ritonavir, 51% and 47% achieved viral load <400 copies/mL and <50 copies/mL, respectively, by 96
weeks.® % When given with low-dose ritonavir boosting, atazanavir achieves enhanced concentrations
compared with the unboosted drug in adults and children aged >6 years®’%° and in ARV-naive adults appears
to be associated with fewer Pl-resistance mutations at virologic failure compared with atazanavir given
without ritonavir boosting.” The main adverse effect associated with atazanavir/low-dose ritonavir is indirect
hyperbilirubinemia, with or without jaundice or scleral icterus, but without concomitant hepatic transaminase
elevations. Although atazanavir is associated with fewer lipid abnormalities than other PIs, lipid levels are
higher with low-dose ritonavir boosting than with atazanavir alone.>

Lopinavir/ritonavir as preferred PI (for infants with a postmenstrual age >42 weeks and postnatal age
>14 days) (Al): In clinical trials in adults, regimens containing lopinavir/ritonavir plus 2 NRTIs have been
found to have potent virologic activity in treatment-naive patients. In a comparative trial of
lopinavir/ritonavir versus nelfinavir (both combined with stavudine/lamivudine), lopinavir/ritonavir had
virologic efficacy superior to nelfinavir (plasma HIV RNA <400 copies/mL in 84% vs. 66% of patients,
respectively), and drug-resistant virus in patients with detectable plasma viral load at 48 weeks was detected
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in none of 51 lopinavir/ritonavir-treated patients, compared with 45% of 43 nelfinavir-treated patients.”! 7>

The groups had similar rates of toxicity. Lopinavir/ritonavir has been studied in both ARV-naive and -
experienced children and has demonstrated durable virologic activity and low toxicity (see Appendix A:
Pediatric Antiretroviral Drug Information for detailed information).* 7**° In addition, dosing and efficacy
data in infants as young as 25 days of age are available.>* 77 Post-marketing reports of lopinavir/ritonavir-
associated cardiac toxicity (including complete atrioventricular block, bradycardia, and cardiomyopathy),
lactic acidosis, acute renal failure, CNS depression, and respiratory complications leading to death have been
reported, predominantly in preterm neonates. These reports have resulted in a change in lopinavir/ritonavir
labeling including a recommendation to not administer the combination to neonates until they reach a
postmenstrual age of 42 weeks and a postnatal age of at least 14 days. In addition, although once-daily
lopinavir/ritonavir is FDA-approved for initial therapy in adults,*! PK data in children do not support a
recommendation for once-daily dosing in children.?> 83

Alternative Pls

Darunavir with low-dose ritonavir as alternative PI (for children aged >3 years) (AI*): Darunavir
combined with low-dose ritonavir is FDA-approved for ARV-naive and -experienced adults and for ARV-naive
and -experienced children aged >3 years. In a randomized, open-label trial in adults, darunavir/ritonavir
(800/100 mg once daily) was found to be non-inferior to lopinavir/ritonavir (once or twice daily), when both
boosted PIs were administered in combination with tenofovir/emtricitabine. Plasma HIV RNA levels were <50
copies/mL in 84% of darunavir/ritonavir recipients and 78% of lopinavir/ritonavir recipients at 48 weeks and
79% of darunavir/ritonavir recipients and 71% of lopinavir/ritonavir recipients at 96 weeks (P <0.001, for each
comparison). Adverse events were also less common in the darunavir/ritonavir group (P <0.01).8435 In a study
of treatment-experienced children (aged 6—17 years), twice-daily darunavir/ritonavir-based therapy was well
tolerated and 48% of the children achieved HIV-1 RNA <50 copies/mL by 48 weeks.* In another study of
treatment-experienced pediatric subjects (aged 3—<6 years and weight >10 kg—<20 kg), 57% of subjects had
HIV-1 RNA less than 50 copies/mL and 81% were less than 400 copies/mL after 24 weeks of treatment.®’
Twenty children completed the trial; one stopped prematurely because of vomiting. Once-daily
darunavir/ritonavir has been studied in treatment-naive adolescents aged 12 to 18 years (mean age, 14.6 years).
After 24 weeks of treatment, 11 of 12 subjects had HIV-1 RNA <50 copies/mL.* Darunavir with low-dose
ritonavir is recommended as an alternative initial therapy in HIV-infected children based on data from these
studies and the finding of high potency and low toxicity in adults. Some experts would only recommend
boosted darunavir for treatment-experienced children and reserve its use for patients with PI-resistant
mutations. While twice-daily dosing of darunavir with ritonavir boosting is recommended as an alternative PI
for children aged >3 years, once-daily dosing of darunavir currently should only be considered for treatment-
naive adolescents aged >12 years.

Fosamprenavir with low-dose ritonavir as alternative PI (for children aged >6 months) (AI*):
Fosamprenavir (the prodrug of amprenavir) is now available in a pediatric liquid formulation and a tablet
formulation. Amprenavir is no longer manufactured. In June 2007, fosamprenavir suspension was FDA-
approved for use in pediatric patients aged >2 years. The approval was based on two open-label studies in
pediatric patients aged 2 to 18 years.®*° In 2012, fosamprenavir was FDA-approved for use in PI-naive
children as young as 4 weeks who were born at >38 weeks’ gestation and had attained a postnatal age of 28
days. Overall, fosamprenavir was well tolerated and effective in suppressing viral load and increasing CD4
cell count (see Appendix A: Pediatric Antiretroviral Drug Information for detailed information). There is less
pediatric experience with fosamprenavir than with lopinavir/ritonavir. In an adult clinical trial, fosamprenavir
with low-dose ritonavir was demonstrated to be noninferior to lopinavir/ritonavir.”' In children aged >4 weeks,
fosamprenavir should be used in combination with low-dose ritonavir boosting to ensure adequate drug levels.
In addition, because of low drug exposure, the Panel recommends fosamprenavir with low-dose ritonavir only
for children aged >6 months. Once-daily dosing of fosamprenavir is not recommended for pediatric patients.
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PIs for Use in Special Circumstances

Atazanavir without ritonavir boosting in children age >13 years (BII*): Although unboosted atazanavir
is FDA-approved for treatment-naive adolescents aged >13 years who weigh >39 kg and are unable to
tolerate ritonavir, data from the IMPAACT/PACTG 1020A study indicate that higher doses of unboosted
atazanavir (on a mg/m? basis) are required in adolescents than in adults to achieve adequate drug
concentrations® (see Appendix A: Pediatric Antiretroviral Drug Information for detailed information on
dosing used in IMPAACT/PACTG P1020A). If using unboosted atazanavir in treatment-naive patients,
clinicians should consider using a dual-NRTI combination other than didanosine/emtricitabine because this
combination demonstrated inferior virologic response in adults in ACTG 5175.” If didanosine, emtricitabine,
and atazanavir are used in combination, patients should be instructed to take didanosine and atazanavir at
least 2 hours apart, to take atazanavir with food, and to take didanosine on an empty stomach.

Fosamprenavir without ritonavir boosting in children aged >2 years (BII*): Fosamprenavir without
ritonavir boosting has been studied in children aged >2 years but is only recommended in special
circumstances when preferred or alternative PI-based regimens cannot be used.

Nelfinavir for children aged >2 years (BI*): Nelfinavir in combination with two NRTIs is an acceptable
PI choice for initial treatment of children aged >2 years in special circumstances. The pediatric experience
with nelfinavir-based regimens in ARV-naive and -experienced children is extensive, with follow-up in
children receiving the regimen for as long as 7 years.”® The drug has been well tolerated—diarrhea is the
primary adverse effect; however, in clinical studies the virologic potency of nelfinavir has varied greatly,
with reported rates of virologic suppression ranging from 26% to 69% (see Appendix A: Pediatric
Antiretroviral Drug Information for detailed information). Several studies have shown a correlation between
nelfinavir trough concentrations and virologic response in treatment-naive pediatric patients.”* In one such
study, virologic response at Week 48 was observed in 29% of children with subtherapeutic nelfinavir troughs
(<0.8 mg/L) versus 80% of children with therapeutic nelfinavir troughs (>0.8 mg/L).** The interpatient
variability in plasma concentrations is great in children, with lower levels in younger children.”>-'% The
optimal dose of nelfinavir in younger children, particularly in those aged <2 years, has not been well defined.
These data, combined with data in adults showing inferior potency of nelfinavir compared with other PIs and
efavirenz, balanced against the advantage of a PI that is not coadministered with low-dose ritonavir for
boosting,’” !°11% make nelfinavir an agent for use in special circumstances in treatment-naive children aged
>2 years and not recommended for treatment of children aged <2 years.

Nelfinavir is currently available only as tablets, which can be dissolved in water or other liquids to make a
slurry that is then ingested by children unable to swallow whole tablets. Dissolving nelfinavir tablets in water
and swallowing whole tablets resulted in comparable PK parameters in a study in adults.'%

Selection of Dual-NRTI Backbone as Part of Initial Combination Therapy
Summary: Selection of Dual-NRTI Backbone Regimen

Currently, seven NRTIs (zidovudine, didanosine, lamivudine, stavudine, abacavir, emtricitabine, and
tenofovir) are FDA-approved for use in children <13 years of age. Tenofovir is FDA-approved for use in
children and adolescents aged >2 years. Because of decreases in bone mineral density (BMD) observed in
adults and children receiving tenofovir, the Panel has opted to consider use of tenofovir based on Tanner
stage and only in children aged >2 years. We have reserved our strongest recommendation for adolescents
who are in the late stages of or who have completed puberty (Tanner stages 4 and 5). Tenofovir can be used
in younger children after weighing potential risks of decreased BMD versus benefits of therapy. It is
important to note that although decreases in BMD are observed, the clinical significance of these changes is
not yet known. Dual-NRTI combinations form the backbone of combination regimens for both adults and
children. Dual-NRTI combinations that have been studied in children include zidovudine in combination
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with abacavir, didanosine, or lamivudine; abacavir in combination with lamivudine, stavudine, or didanosine;
emtricitabine in combination with stavudine or didanosine; and tenofovir in combination with lamivudine or

emtricitabine.!- % 6793, 99, 106, 107. 14-119 A dvantages and disadvantages of different dual-NRTI backbone options
are delineated in Table 10.

Preferred Dual-NRTI Regimens

The dual-NRTI combinations preferred for initial therapy in children are abacavir or zidovudine combined
with either lamivudine or emtricitabine, and in adolescents who are Tanner Stage 4 or 5, tenofovir combined
with either lamivudine or emtricitabine. The most extensive experience in children is with zidovudine in
combination with lamivudine (AI¥*). Data on the safety of this combination in children are extensive and the
combination is generally well tolerated. The major toxicity associated with zidovudine/lamivudine is bone
marrow suppression, manifested as macrocytic anemia and neutropenia; minor toxicities include
gastrointestinal toxicity and fatigue.

Both lamivudine and emtricitabine are well tolerated with few adverse effects. Although there is less
experience in children with emtricitabine than with lamivudine, it is similar to lamivudine and can be
substituted for lamivudine as one component of a preferred dual-NRTI backbone (that is, emtricitabine in
combination with abacavir or zidovudine). The advantages of emtricitabine are that it can be administered
once daily and it is available as an oral solution. Both lamivudine and emtricitabine select for the M184V
resistance mutation, which is associated with high-level resistance to both drugs; a modest decrease in
susceptibility to abacavir and didanosine; and improved susceptibility to zidovudine, stavudine, and tenofovir
based on decreased viral fitness.' 1%

Abacavir in combination with lamivudine (AI) has been shown to be as potent or, possibly, more potent than
zidovudine in combination with lamivudine in both children and adults.''* ''! However, abacavir/lamivudine
has the potential for abacavir-associated life-threatening HSRs in a small proportion of patients. In 5 years of
follow-up, abacavir plus lamivudine maintained significantly better viral suppression and growth in children
than did zidovudine plus lamivudine and zidovudine plus abacavir.!"' Abacavir hypersensitivity is more
common in individuals with certain HLA genotypes, particularly HLA-B*5701 (see Appendix A: Pediatric
Antiretroviral Drug Information); however, in the United States, the prevalence of HLA-B*5701 is much
lower in African Americans and Hispanics (2%—2.5%) than in whites (8%).!'? Pretreatment screening for
HLA-B*5701 before initiation of abacavir treatment resulted in a significant reduction in the rate of abacavir
HSRs in HIV-infected adults (from 7.8% to 3.4%).!'3 Before initiating abacavir-based therapy in HIV-
infected children, genetic screening for HLA-B*5701 should be performed and children who test positive for
HLA-B*5701 should not receive abacavir (AIT*).

Tenofovir has been studied in HIV-infected children in combination with other NRTIs and as an oral
sprinkle/granule formulation.!'*!"” The use of tenofovir in pediatric patients aged 2 to <18 years is approved
by the FDA based on data from two randomized studies. In study 321, 87 treatment-experienced subjects
aged 12 to <18 years, were randomized to receive tenofovir or placebo plus optimized background regimen
(OBR) for 48 weeks. Although there was no difference in virologic response between the two groups, the
safety and PKs of tenofovir in children in the study were similar to those in adults receiving tenofovir.''® In
study 352, 92 treatment-experienced children, aged 2 to <18 years with virologic suppression on stavudine-
or zidovudine-containing regimens were randomized to either replace stavudine or zidovudine with tenofovir
or continue their original regimen. After 48 weeks, 89% of subjects receiving tenofovir and 90% of subjects
continuing their original regimen had HIV-1 RNA concentrations <400 copies/mL.!"

Tenofovir in combination with lamivudine or emtricitabine is a preferred dual-NRTI combination for use in
adolescents Tanner Stage 4 or 5 (AI*). The fixed-dose combination of tenofovir and emtricitabine and the
fixed-dose triple combination of tenofovir, emtricitabine, and efavirenz both allow for once-daily dosing,

Guidelines for the Use of Antiretroviral Agents in Pediatric Infection G-13
Descargado de http://infosida.nih.gov/guidelines el dia 3/3/2013




which may help improve adherence in older adolescents. In studies in adults, tenofovir when used with
lamivudine or emtricitabine in combination with efavirenz had potent viral suppression for up to 3 years and
was superior to zidovudine/lamivudine/efavirenz in viral efficacy.'?® 2! In ACTG 5202, adults were
randomly assigned to tenofovir/emtricitabine versus abacavir/lamivudine in combination with boosted
atazanavir versus efavirenz (in factorial design). Among adults with screening HIV-1 RNA >100,000 copies
per mL, the time to virologic failure and to first adverse event were both significantly shorter in patients
randomly assigned to abacavir/lamivudine than in those assigned to tenofovir/emtricitabine. Results for
patients with lower entry viral loads and for comparisons by assignment to efavirenz or boosted atazanavir
are not yet available.'?? A study of 688 adults receiving lopinavir/ritonavir in addition to the randomized
backbone of either tenofovir/emtricitabine or abacavir/lamivudine showed no difference in antiviral efficacy,
safety, or tolerability at 48 weeks.!?* In nonrandomized studies, 48-week virologic efficacy of
tenofovir/emtricitabine in combination with lopinavir/ritonavir was similar to that seen in trials with other
dual-NRTI backbones in treatment-naive adults.'?* Also, no difference in virologic response was
demonstrated in a meta-analysis of combination regimens containing tenofovir or zidovudine. However,
tenofovir-containing regimens demonstrated better immunologic response, adherence, and less resistance.'?

In some, but not all, studies, decreases in BMD have been observed in both adults and children taking
tenofovir for 48 weeks.!!#117:126.127 At this time, data are insufficient to recommend use of tenofovir as part of
a preferred regimen for initial therapy in infected children in Tanner Stages 1 through 3, for whom the risk of
bone toxicity may be greatest.!'* 117 (See Appendix A: Pediatric Antiretroviral Drug Information for more
detailed pediatric information.) Renal toxicity has been reported in children receiving tenofovir.!?*13! Given
the potential for bone and renal toxicity, tenofovir may be more useful for treatment of children in whom
other ARV drugs have failed than for initial therapy of treatment-naive younger children. Numerous drug-
drug interactions with tenofovir and other ARV drugs, including didanosine, lopinavir/ritonavir, atazanavir,
and tipranavir, complicate appropriate dosing of tenofovir.

Alternative Dual-NRTI Regimens

Alternative dual-NRTI combinations include zidovudine in combination with abacavir or didanosine (BII),
didanosine in combination with lamivudine or emtricitabine (BI*) and tenofovir in combination with lamivudine
or emtricitabine in children and adolescents who are Tanner Stage 3 (as opposed to Tanner Stages 4 and 5, where
this is a preferred dual-NRTI regimen) (BI*). There is considerable experience with use of these dual-NRTI
regimens in children, and in a large pediatric study, the combination of zidovudine and didanosine had the lowest
rate of toxicities.!*> However, zidovudine/abacavir and zidovudine/lamivudine had lower rates of viral
suppression and more toxicity leading to drug modification than did abacavir/lamivudine in 1 European pediatric
study.” "' The combination of didanosine and emtricitabine allows for once-daily dosing. In a study of 37
treatment-naive children aged 3 to 21 years, long-term virologic suppression was achieved with a once-daily
regimen of didanosine, emtricitabine, and efavirenz; 72% of subjects maintained HIV RNA suppression to <50
copies/mL through 96 weeks of therapy.?’ Prescribing information for didanosine recommends administration on
an empty stomach. However, this is impractical for infants who must be fed frequently and it may decrease
medication adherence in older children because of the complexity of the regimen. A comparison of didanosine
given with or without food in children found that systemic exposure was similar but with slower and more
prolonged absorption with food.'* To improve adherence, some practitioners recommend administration of
didanosine without regard to timing of meals for young children. However, data are inadequate to allow a strong
recommendation at this time, and it is preferable to administer didanosine under fasting conditions when possible.

Dual-NRTI Regimens for Use in Special Circumstances

The dual-NRTI combinations of stavudine with lamivudine or emtricitabine in children of any age are
recommended for use in special circumstances. Stavudine is recommended for use only in special
circumstances because the ARV is associated with a higher risk of lipoatrophy and hyperlactatemia than
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other NRTI drugs.'**!3¢ Children receiving dual-NRTI combinations containing stavudine had higher rates of
clinical and laboratory toxicities than children receiving zidovudine-containing combinations.'*? In children
with anemia in whom there are concerns related to abacavir hypersensitivity and who are too young to
receive tenofovir, stavudine may be preferable to zidovudine for initial therapy because of its lower
incidence of hematologic toxicity.

In children aged >2 who are prepubertal or in the early stages of puberty (Tanner Stages 1 and 2), tenofovir
in combination with lamivudine or emtricitabine is also recommended for use in special circumstances. As
discussed above, the use of tenofovir during puberty when bone toxicity may be greatest may require
caution. However, tenofovir may be a reasonable choice for initial therapy in children with demonstrated
resistance to other NRTTIs, co-infection with hepatitis B virus, or in those desiring a once-daily NRTI where
abacavir is not an option. The Panel awaits additional safety data, especially with the recently licensed
powder formulation, before providing a broader recommendation in younger children.

Dual-NRTI Regimens Not Recommended

Certain dual-NRTI drug combinations are not recommended. These include zidovudine plus stavudine because
of virologic antagonism. The drug structure of emtricitabine is similar to lamivudine and the same single
resistance mutation confers cross resistance, so these drugs should not be used in combination. The dual-NRTI
combination of stavudine/didanosine is also not recommended for use as initial therapy because of potentially
greater toxicity. In small pediatric studies, stavudine/didanosine demonstrated virologic efficacy and was well
tolerated.!% 197137 However, in studies in adults, stavudine plus didanosine-based combination regimens were
associated with greater rates of neurotoxicity, pancreatitis, hyperlactatemia and lactic acidosis, and
lipodystrophy than therapies based on zidovudine plus lamivudine;'** '* in addition, cases of fatal and nonfatal
lactic acidosis with pancreatitis/hepatic steatosis have been reported in women receiving this combination during
pregnancy.'3* 0 Abacavir/didanosine, abacavir/tenofovir, and didanosine/tenofovir are not recommended as
dual-NRTTI backbones in initial therapy on the basis of insufficient data in children.

All-NRTI Regimens

Triple-NRTI regimens are attractive for use in HIV-infected pediatric patients as initial therapy because of the

ease of administration, availability of palatable liquid formulations, demonstrated tolerance, and avoidance of
many drug interactions. Data on the efficacy of triple-NRTI regimens for treatment of ARV-naive children are
limited; in small observational studies, response rates of 47% to 50% have been reported.'*"> ' In adult trials,

these regimens have shown less potent virologic activity when compared with NNRTI- or PI-based regimens.

Based on the results of these clinical trials, the Panel recommends that a three-NRTI-based regimen consisting
of zidovudine plus lamivudine plus abacavir should be used only in special circumstances when a preferred or
alternative NNRTI-based or PI-based regimen cannot be used as first-line therapy in treatment-naive children

(such as because of significant drug interactions or concerns related to adherence) (BI*).

Following is a discussion of findings in clinical trials of triple-NRTI regimens.

Zidovudine + lamivudine + abacavir: The triple-NRTI combination of zidovudine + lamivudine + abacavir
has been demonstrated to have virologic efficacy comparable to indinavir-'* or nelfinavir-containing
regimens'** but was inferior to an efavirenz-based regimen.'* ¥ In a study of this regimen in previously
treated children, the combination showed evidence of only modest viral suppression, with only 10% of 102
children maintaining a viral load of <400 copies/mL at 48 weeks of treatment.'

Other triple-NRTI regimens: Clinical trials in adults also have investigated triple-NRTI regimens consisting
of stavudine + didanosine + lamivudine, stavudine + lamivudine + abacavir, and didanosine + stavudine +
abacavir.!*- ¥ The virologic response to all these regimens was inferior to viral suppression achieved in
comparator regimens. In addition, the M184V lamivudine drug-resistance mutation was seen more frequently
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in patients treated with triple-NRTI regimens containing lamivudine. Tenofovir + abacavir + lamivudine and

tenofovir + didanosine + lamivudine demonstrate significantly increased rates of virologic failure and are not
recommended.'**"'>! The tenofovir + zidovudine + lamivudine combination demonstrated antiviral activity in
adults; however, no comparative data are available and the regimen is not recommended.'>

Regimens Not Recommended for Initial Therapy of Antiretroviral-Naive Children
Not Recommended for Initial Therapy for Children Because of Insufficient Data

A number of ARV drugs and drug regimens are not recommended for initial therapy of ARV-naive children
because of insufficient pediatric data (AIII). These are summarized below.

Regimens containing three drug classes: Data are insufficient to recommend initial regimens containing
agents from three drug classes (e.g., NRTI plus NNRTI plus PI). Although efavirenz plus nelfinavir plus one
or two NRTIs was shown to be safe and effective in HIV-infected children with prior NRTI therapy, this
regimen was not studied as initial therapy in treatment-naive children and has the potential for inducing
resistance to three drug classes, which could severely limit future treatment options.*%-3?

Regimens containing three NRTIs and an NNRTI: Data are currently insufficient to recommend a
regimen of three NRTIs plus an NNRTI in young infants. A recent review of nine cohorts from 13 European
countries contributed data on HIV-infected infants born from 1996 through 2008 who initiated therapy before
age 12 months. Superior responses to this four-drug regimen were observed compared to boosted PI or three-
drug NRTI regimens.'>? It is speculated that poor tolerance and adherence to a PI-based regimen may account
for differences. Based on demonstated benefits of recommended three-drug regimens and lack of additional
safety and efficacy data on the four-drug regimen, the Panel currently does not recommend this regimen.

New agents without sufficient pediatric data to recommend use as initial therapy (Tables 13 and 14):
At this time several new agents that appear promising for use in adults do not have sufficient pediatric PK
and safety data to recommend their use as components of an initial therapeutic regimen in children. These
agents include maraviroc (a CCRS antagonist), raltegravir and elvitegravir (both integrase inhibitors), and
etravirine and rilpivirine (both NNRTIs). Raltegravir is FDA-approved for treatment of HIV-1-infected
children aged >2 years and weight >10 kg. It is available in film-coated tablets and chewable tablets. Oral
granules for suspension are currently under investigation. Safety and efficacy data are promising, but at this
time, data are insufficient to recommend as initial therapy.'3*!% In June 2008, FDA approved tipranavir
boosted with ritonavir for use in treatment-experienced children aged 2 to 18 years; however, data are
insufficient to consider use of the agent for initial therapy. Elvitegravir, another integrase inhibitor, is only
available as a fixed-dose combination tablet containing elvitegravir/cobicistat/emtricitabine/tenofovir
disoproxil fumarate, and is FDA-approved for use as a complete ARV regimen in HIV-1-infected ARV
treatment-naive adults. It is not FDA-approved for use in children aged <18 years. There are no data on its
use in individuals younger than age 18 years, and it cannot be considered for use as initial therapy for
children at this time (http://www.accessdata.fda.gov/drugsatfda_docs/label/2012/203100s0001bl.pdf).

Enfuvirtide, a fusion inhibitor, is FDA-approved for use in combination with other ARV drugs to treat
children aged >6 years who have evidence of HIV replication despite ongoing cART (that is, treatment-
experienced children on nonsuppressive regimens). The drug must be administered subcutaneously twice
daily and is associated with a high incidence of local injection site reactions (98%). Currently, data are
insufficient to recommend use of enfuvirtide for initial therapy of children.

Antiretroviral Drug Regimens that Should Never be Recommended (Table 9)

Several ARV drugs and drug regimens are not recommended for use in therapy of children or adults. These
are summarized below. Clinicians should be aware of the components of fixed-drug combinations so that
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patients do not inadvertently receive a double dose of a drug contained in such a combination.

The following regimens or regimen components should never be offered to HIV-infected children:

*  Asingle ARV drug (monotherapy) (AIl)
*  Two NRTIs alone (Al)

*  Certain dual-NRTI combinations as part of a combination regimen:
* Lamivudine + emtricitabine because of similar resistance patterns and no additive benefit (AIIl)
* Zidovudine + stavudine because of virologic antagonism (AIl)

*  Dual-NNRTI combinations (AI*)
*  Unboosted saquinavir, darunavir, or tipranavir (AIl*)
*  Atazanavir + indinavir (AIIl)

*  Certain NRTI-only regimens
» Tenofovir + didanosine + (lamivudine or emtricitabine) (AI¥)
» Tenofovir + abacavir + (lamivudine or emtricitabine) (AI*)

Monotherapy: Therapy with a single ARV drug is not recommended for HIV treatment because
monotherapy is unlikely to result in sustained viral suppression, leading to development of viral resistance to
the drug used and cross resistance to other drugs in the same drug class. However, use of zidovudine alone is
appropriate for prophylaxis for the newborn of an HIV-infected mother. In this setting, 6 weeks of
monotherapy with zidovudine is recommended for the infant. In the event the infant is identified as HIV
infected, zidovudine should be discontinued and standard triple therapy initiated.'#

In a child with treatment failure associated with drug resistance and persistent nonadherence, monotherapy
using an interim bridging regimen of lamivudine alone can be considered. Bridging regimens have been
reported to be effective in delaying immunologic decline in adults with failing combination therapy, often
because of to nonadherence.!>”- 18 Bridging regimens should not be considered as initial therapy and should
only be used in the interim as a clinician works intensively with the patient and caregivers to improve
adherence before initiating a new, suppressive cART regimen (see Approach to the Management of
Antiretroviral Treatment Failure).

Dual-nucleoside regimens alone: Dual-NRTI therapy alone is not recommended for initial therapy because
it is unlikely to result in sustained viral suppression, leading to development of viral resistance to the drugs
being used and cross resistance to other drugs within the same drug class. For children who have achieved
viral suppression on a previously initiated dual-NRTI regimen, it is reasonable to either continue on this
therapy or to add a PI or a NNRTI to the regimen. However, a child remaining on a dual-NRTI regimen
should be switched to a 3-or-more drug combination if viral rebound occurs (see Management of Treatment-

Experienced Infants, Children, and Adolescents).

Certain dual-nucleoside backbone combinations: Certain dual-NRTI combinations (zidovudine + stavudine,
emtricitabine + lamivudine) are not recommended for therapy at any time because of antagonism or inferior
virologic response. Emtricitabine should not be used in combination with lamivudine because the NRTIs share a
similar drug structure and the same single resistance mutation (M184V) induces resistance to both drugs.

Dual NNRTIs: An adult study (2NN) demonstrated increased toxicity with the combination of nevirapine
plus efavirenz.?*

Certain PIs: The combination of atazanavir plus indinavir has the potential for additive hyperbilirubinemia.
Unboosted saquinavir, darunavir, and tipranivir have low bioavailablity and do not achieve adequate drug
levels; therefore, they should not be used without ritonavir boosting.
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Three-NRTI regimen of tenofovir + (didanosine or abacavir) + (lamivudine or emtricitabine): The
triple-NRTI combinations of tenofovir with (didanosine or abacavir) plus (lamivudine or emtricitabine) have
a high rate of early virologic nonresponse when used as initial therapy in treatment-naive adults and are not
recommended as combination therapy for children at any time.!#-13!

Table 8. ARV Regimens Recommended for Initial Therapy for HIV Infection in Children (page 1 of 2)

A combination ARV regimen in treatment-naive children generally contains 1 NNRTI plus a 2-NRTI
backbone or 1 PI plus a 2-NRTI backbone. Regimens should be individualized based on advantages and
disadvantages of each combination (see Tables 10—14).

Preferred Regimens

Children aged =14 days to <3 years® Two NRTIs plus LPV/r
Children aged =3 years Two NRTIs plus EFV®
Two NRTIs plus LPV/r
Children aged =6 years Two NRTIs plus ATV plus low-dose RTV
Two NRTIs plus EF\®
Two NRTIs plus LPV/r
Alternative Regimens
Children of any age Two NRTIs plus NVP®
Children aged =3 years Two NRTIs plus DRV plus low-dose RTV
Children aged =6 months¢ Two NRTIs plus FPV plus low-dose RTV

Regimens for Use in Special Circumstances

Two NRTIs plus ATV unboosted (for treatment-naive adolescents aged =13 years and weight >39 kg)
Two NRTIs plus FPV unboosted (children aged =2 years)

Two NRTIs plus NFV (children aged =2 years)

Zidovudine plus 3TC plus ABC

2-NRTI Backbone Options for Use in Combination with Additional Drugs (in alphabetical order)

Preferred ABC plus (3TC or FTC) (children aged =3 months)
TDF plus (3TC or FTC) (adolescents, Tanner Stage 4 or 5)
ZDV plus (3TC or FTC)

Alternative ddl plus (3TC or FTC)

TDF plus (3TC or FTC) (adolescents, Tanner Stage 3)
ZDV plus ABC

ZDV plus ddl

Use in Special Gircumstances d4T plus (3TC or FTC)
TDF plus (3TC or FTC) (prepubertal children aged =2 years
and adolescents, Tanner Stage 1 or 2)

Not Recommended for Initial Therapy

ETR-containing regimens
EFV-containing regimens for children aged <3 years
TPV-containing regimens
SQV-containing regimens
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Table 8. ARV Regimens Recommended for Initial Therapy for HIV Infection in Children (page 2 of 2)

Not Recommended for Initial Therapy

IDV-containing regimens

Dual (full-dose) PI regimens

Full-dose RTV or use of RTV as the sole PI

Unboosted ATV-containing regimens in children aged <13 years and/or weight <39 kg
NFV-containing regimens for children aged <2 years

Unboosted DRV-containing regimens

Once-daily dosing of boosted DRV in children aged <12 years

Once-daily dosing of LPV/r or boosted or unboosted FPV

Triple-NRTI regimens other than ABC + ZDV + 3TC

Triple-class regimens, including NRTI plus NNRTI plus Pl

Four-drug regimens with three NRTIs plus NNRTI

Regimens with dual-NRTI backbones of ABC + ddl, ABC + TDF, and ddI + TDF
TDF-containing regimens in children aged <2 years

MVC-containing regimens

RPV-containing regimens

RAL-containing regimens

T-20-containing regimens

EVG-containing regimens

& LPV/r should not be administered to neonates before a postmenstrual age (first day of the mother’s last menstrual period to
birth plus the time elapsed after birth) of 42 weeks and a postnatal age of at least 14 days.

b EFV should be used only in children aged =3 years with weight =10 kg. Unless adequate contraception can be ensured, EFV-
based therapy is not recommended for adolescent females who are sexually active and may become pregnant.

¢ NVP should not be used in postpubertal girls with CD4 count >250/mm?, unless the benefit clearly outweighs the risk.

4 FPV with low dose ritonavir should only be administered to infants born at =38 weeks gestation who have attained a postnatal
age of 28 days and to infants born before 38 weeks gestation who have reached a postmenstrual age of 42 weeks.

Key to Abbreviations: 3TC = lamivudine, ABC = abacavir, ARV = antiretroviral, ATV = atazanavir, d4T = stavudine,

ddl = didanosine, DRV = darunavir, EFV = efavirenz, ETR = etravirine, EVG = elvitegravir, FPV = fosamprenavir,

FTC = emtricitabine, IDV = indinavir, LPV/r = lopinavir/ritonavir, MVC = maraviroc, NFV = nelfinavir, NNRTI = non-nucleoside
reverse transcriptase inhibitor, NRTI = nucleoside reverse transcriptase inhibitor, NVP = nevirapine, Pl = protease inhibitor,
RAL = raltegravir, RTV = ritonavir, SQV = saquinavir, T-20 = enfuvirtide, TDF = tenofovir, RPV = rilpivirine, TPV = tipranavir,
ZDV = zidovudine
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Table 9. ARV Regimens or Components that Should Never Be Recommended for Treatment of HIV

Infection in Children

Rationale

Exceptions

ARY regimens never recommended for children

One ARV drug alone (monotherapy)

* Rapid development of resistance

* |nferior antiviral activity compared
with combination including =3 ARV
drugs

* HIV-exposed infants (with negative viral
testing) during 6-week period of prophylaxis
to prevent perinatal transmission of HIV

* 3TC or FTC interim “bridging regimen” in
special circumstances of children with
treatment failure associated with drug
resistance and persistent nonadherence

Two NRTIs alone

* Rapid development of resistance

e |nferior antiviral activity compared
with combination including =3 ARV
drugs

¢ Not recommended for initial therapy

e For patients currently on 2 NRTIs alone who
achieve virologic goals, some clinicians may
opt to continue this treatment.

TDF plus ABC plus (3TC or FTC) as a
triple-NRTI regimen

* High rate of early viral failure when
this triple-NRTI regimen used as initial
therapy in treatment-naive adults

* No exceptions

TDF plus ddl plus (3TC orFTC) as a
triple-NRTI regimen

* High rate of early viral failure when
this triple-NRTI regimen used as initial
therapy in treatment-naive adults

* No exceptions

ARY components never recommended as part of an ARV regimen for children

ATV plus 1DV

* Potential additive hyperbilirubinemia

* No exceptions

Dual-NNRTI combinations

* Enhanced toxicity

* No exceptions

Dual-NRTI combinations:
¢ 3TC plus F1C
44T plus ZDV

e Similar resistance profile and no
additive benefit

* Antagonistic effect on HIV

* No exceptions

* No exceptions

EFV in first trimester of pregnancy or
for sexually active adolescent girls of
childbearing potential when reliable
contraception cannot be ensured

* Potential for teratogenicity

* When no other ARV option is available and
potential benefits outweigh risks

NVP in adolescent girls with CD4
count >250 cells/mm? or adolescent
boys with CD4 count >400 cells/mm?

* Increased incidence of symptomatic
(including serious and potentially
fatal) hepatic events in these patient
groups

¢ Only if benefit clearly outweighs risk

Unboosted SQV, DRV, or TPV

* Poor oral bioavailablity

e Inferior virologic activity compared
with other Pls

* No exceptions

Key to Abbreviations: 3TC = lamivudine, ABC = abacavir, ARV = antiretroviral, ATV = atazanavir, d4T = stavudine, dd| = didanosine,
DRV = darunavir, EFV = efavirenz, FTC = emtricitabine, IDV = indinavir, NNRTI = non-nucleoside reverse transcriptase inhibitor,
NRTI = nucleoside reverse transcriptase inhibitor, NVP = nevirapine, Pl = protease inhibitor, SQV = saquinavir, TDF = tenofovir,

TPV = tipranavir, ZDV = zidovudine
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Table 10. Advantages and Disadvantages of Different NRTI Backbone Combinations for Use in
Combination ARV Regimens for Initial Therapy in Children (page 1 of 2) (see Pediatric Antiretroviral
Drug Information Appendix for more information)

Advantages

Disadvantages

Preferred Combinati

ons

* Can give with food
* Bone toxicity may be less in postpubertal children.

* TDF and FTG are coformulated as single pill for
older/larger patients.

ABC plus (3TC or | * Palatable liquid formulations * Risk of ABC HSR; perform HLA-B*5701
FTC) « Can give with food screening before initiation of ABC treatment.
* ABG and 3TC are coformulated as a single pill for
older/larger patients.
ZDV plus (3TC or | * Extensive pediatric experience * Bone marrow suppression with ZDV
FTC)  ZDV and 3TC are coformulated as single pill for * Lipoatrophy with ZDV
older/larger patients.
* Palatable liquid formulations
* Can give with food
* FTC is available as a palatable liquid formulation
administered once daily.
TDF plus (3TC or | * Resistance slow to develop e Limited pediatric experience
FZCI) for , « Once-daily dosing for TDF * Potential bone and renal toxicity
adolescents, . . ) - . . - .
Tanner Stage 4 or 5 Less mitochondrial toxicity than other NRTIs Appropriate dosing is complicated by

numerous drug-drug interactions with other
ARV agents including ddl, LPV/r, ATV, and TPV.

Alternative Combinations

ddl plus (37C or
FTC)

* Delayed-release capsules of ddl may allow once-
daily dosing in older children able to swallow pills
and who can receive adult dosing along with once-
daily FTC.

* FTC available as a palatable liquid formulation
administered once daily.

* Food effect (ddlI is recommended to be taken 1
hour before or 2 hours after food). Some
experts give ddl without regard to food in
infants or when adherence is an issue (ddl can
be coadministered with FTC or 3TC).

* Limited pediatric experience using delayed-
release ddl capsules in younger children

* Pancreatitis, neurotoxicity with dd|

TDF plus (3TC or
FTC) for
adolescents,
Tanner Stage 3

* Resistance slow to develop

* Once-daily dosing for TDF

* Less mitochondrial toxicity than other NRTIs
* Can give with food

* TDF and FTG are coformulated as single pill for
older/larger patients.

* Available as reduced-strength tablets and oral
powder for use in younger children

* Limited pediatric experience
* Potential for bone and renal toxicity

* Numerous drug-drug interactions with other
ARV agents including ddl, LPV/r, ATV, and TPV
complicate appropriate dosing.
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Table 10. Advantages and Disadvantages of Different NRTI Backbone Combinations for Use in
Combination ARV Regimens for Initial Therapy in Children (page 2 of 2) (see Pediatric Antiretroviral
Drug Information Appendix for more information)

Advantages

Disadvantages

Alternative Combinations, continued

* Delayed-release capsules of ddl may allow once-
daily dosing of ddl in older children able to swallow
pills and who can receive adult doses.

ZDV plus ABC | » Palatable liquid formulations * Risk of ABC HSR; perform HLA-B*5701 screening
* Can give with food before initiation of ABC treatment.

* Bone marrow suppression and lipoatrophy with ZDV

ZDV plus ddl |  Extensive pediatric experience * Bone marrow suppression and lipoatrophy with ZDV

* Pancreatitis, neurotoxicity with ddI

e ddl liquid formulation is less palatable than 3TC or
FTC liquid formulation.

* Food effect (ddl is recommended to be taken 1 hour
before or 2 hours after food). Some experts give ddl
without regard to food in infants or when adherence
iS an issue.

Use in Special Circumstances

* Bone toxicity may be less in postpubertal children.

» TDF and FTC are coformulated as single pill for
older/larger patients.

e Available as reduced strength tablets and oral
powder for use in younger children

d4T plus (3TC |« Extensive pediatric experience * d4T associated with higher incidence of
orFTC) * Palatable liquid formulations hyperlactatemia/lactic acidosis, lipoatrophy,
 Can give with food peripheral neuropathy, hyperlipidemia
« FTC is available as a palatable liquid formulation * Limited pediatric experience with d4T plus FTC
administered once daily.
TDF plus (3TC | » Resistance slow to develop e Limited pediatric experience
or F1C) for * Once-daily dosing for TDF « Potential bone and renal toxicity
children, « Less mitochondrial toxicity than other NRTIs « Numerous drug-drug interactions with other ARV
Iagrf‘gf Stage | , o1 give with food agents including ddI, LPV/r, ATV, and TPV

complicate appropriate dosing.

Not Recommen

ded

3TC plus FTC | » None e Similar drug structure
» Single mutation (M184V) associated with resistance
to both drugs

d4T plus ddl | » Has shown antiviral activity in small studies in » Significant toxicities including lipoatrophy,

children peripheral neuropathy, hyperlactatemia including

« Although not recommended for initial therapy, it can | Symptomatic and life-threatening lactic acidosis,

be considered for use in ARV-experienced children hepatic steatosis, and pancreatitis

who require a change in therapy.
ZDV plus d4T | None * Pharmacologic and antiviral antagonism

Key to Abbreviations: 3TC = lamivudine, ABC = abacavir, ARV = antiretroviral, ATV = atazanavir, d4T = stavudine,
ddl = didanosine, FTC = emtricitabine, HSR = hypersensitivity reaction, LPV/r = lopinavir/ritonavir, NRTI = nucleoside reverse
transcriptase inhibitor, PK = pharmacokinetic, TDF = tenofovir, TPV = tipranavir, ZDV = zidovudine
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Table 11. Advantages and Disadvantages of Different NNRTIs for Use in Combination ARV Regimens
for Initial Therapy in Children (page 1 of 2) (see Pediatric Antiretroviral Drug Information Appendix for

more information)

Advantages

Disadvantages

General Issues

NNRTI-based Regimens

NNRTI Class Advantages:

e Less dyslipidemia and fat
maldistribution than Pls

* P| sparing

e Lower pill burden than Pls for children
taking solid formulation; easier to use

and adhere to than PI-based regimens.

NNRTI Class Disadvantages:

» Single mutation can confer resistance, with cross
resistance between EFV and NVP.

* Rare but serious and potentially life-threatening
cases of skin rash, including SJS, and hepatic
toxicity with all NNRTIs (but highest with
nevirapine)

» Potential for multiple drug interactions due to
metabolism via hepatic enzymes (e.g., CYP3A4)

Preferred

EFV (for children aged =3
years who can take
capsules)

* Potent ARV activity
* Once-daily administration

* Can give with food (but avoid high-fat
meals)

* Neuropsychiatric adverse effects (bedtime dosing
recommended to reduce CNS effects)

* Rash (generally mild)
* No commercially available liquid

* No data on dosing for children aged <3 years

e Teratogenic in primates; use with caution in
adolescent females of childbearing age.

Alternative

NVP

e Liquid formulation available

* Dosing information for young infants
available

* Can give with food

* Reduced virologic efficacy in young infants,
regardless of exposure to NVP as part of a PMTCT
regimen

* Higher incidence of rash/HSR than other NNRTIs

* Higher rates of serious hepatic toxicity than EFV

* Decreased virologic response compared with EFV

* Need to initiate therapy with a lower dose and
increase in a stepwise fashion. This is to allow for
auto-induction of NVP metabolism and is
associated with a lower incidence of toxicity.

* Twice-daily dosing

Not Recommended

EFV (for children aged
<3 years)

* Potent ARV activity
* Once-daily administration

* Can give with food (but avoid high-fat
meals)

* Neuropsychiatric adverse effects (bedtime dosing
recommended to reduce CNS effects)

* Rash (generally mild)
* No commercially available liquid
* No data on dosing for children aged <3 years

* Teratogenic in primates; use with caution in
adolescent females of childbearing age.
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Table 11. Advantages and Disadvantages of Different NNRTIs for Use in Combination ARV Regimens
for Initial Therapy in Children (page 2 of 2) (see Pediatric Antiretroviral Drug Information Appendix for
more information)

Advantages

Disadvantages

Not Recommended, continued

* Reduced CNS effects compared with
EFV

* Not associated with embryofetal
abnormalitites

ETR e Three or more baseline NNRTI e Limited data on pediatric dosing or safety
mutations result in a decreased virologic | « Ng pediatric formulation available
fesponse. « Food effect (should be given with food)
» Patients with a history of NNRTI-related « No data in treatment-nai tient
rash do not appear to be at increased 0 data In treatment-naive patients
risk of ETR-related rash. * Multiple drug interactions with Pls and other
medications
* Twice-daily dosing
* Skin rash
RPV * Once-daily administration * No data on pediatric dosing or safety

* No pediatric formulation available

 Compared with EFV, has higher rate of treatment
failure and cross resistance to the NNRTI class in
adults

e Adults with viral loads >100,000 copies/mL are
more likely to experience virologic failure than are
patients with viral loads <100,000 copies/mL.

Key to Abbreviations: ARV = antiretroviral, CNS = central nervous system, CYP3A4 = cytochrome P450, EFV = efavirenz,
ETR = etravirine, HSR = hypersensitivity reaction, NNRTI = non-nucleoside reverse transcriptase inhibitor, NVP = nevirapine,
Pl = protease inhibitor, PMTCT = prevention of mother-to-child transmission, SJS = Stevens-Johnson syndrome,

RPV= rilpivirine

Guidelines for the Use of Antiretroviral Agents in Pediatric Infection G-24
Descargado de http://infosida.nih.gov/guidelines el dia 3/3/2013




Table 12. Advantages and Disadvantages of Different PIs for Use in Combination ARV Regimens for
Initial Therapy in Children (page 1 of 4) (see Pediatric Antiretroviral Drug Information Appendix for more

information)

Advantages

Disadvantages

General Issues

Pl-based Regimens

Pl Class Advantages:

* NNRTI sparing

« Clinical, virologic, and immunologic
efficacy well documented

* Resistance to Pls requires multiple
mutations

* Targets HIV at 2 steps of viral
replication (viral reverse transcriptase
and protease enzymes)

Pl Class Disadvantages:

» Metabolic complications including dyslipidemia, fat
maldistribution, insulin resistance

« Potential for multiple drug interactions because of
metabolism via hepatic enzymes (e.g., CYP3A4)

* Higher pill burden than NRTI- or NNRTI-based regimens
for patients taking solid formulations

* Poor palatability of liquid preparations, which may affect
adherence to treatment regimen

Preferred

ATV in combination
with low-dose RTV
in children aged =6
years

* Once-daily dosing

* ATV has less effect on TG and total
cholesterol levels than other Pls (but
RTV boosting may be associated with
elevations in these parameters).

* No liquid formulation
* Food effect (should be administered with food)
* Indirect hyperbilirubinemia common but asymptomatic

* Must be used with caution in patients with pre-existing
conduction system defects (can prolong PR interval of ECG)

LPV/r

e Coformulated liquid and tablet
formulations

* Tablets can be given without regard to
food but may be better tolerated when
taken with meal or snack.

* Poor palatability of liquid formulation (bitter taste),
although palatability of combination better than RTV alone

* Food effect (liquid formulation should be administered
with food)

* RTV component associated with large number of drug
interactions (see RTV)

« Should not be administered to neonates before a
postmenstrual age (first day of the mother’s last menstrual
period to birth plus the time elapsed after birth) of 42 weeks
and a postnatal age of at least 14 days

 Must be used with caution in patients with pre-existing
conduction system defects (can prolong PR and QT
interval of ECG)

Alternative

DRV in combination
with low-dose RTV

in children aged =3

years

» Effective in Pl-experienced children
when given with low-dose RTV
boosting

* Pediatric pill burden high with current tablet dose
formulations

* No liquid formulation
* Food effect (should be given with food)

* Must be given with RTV boosting to achieve adequate
plasma concentrations

* Contains sulfa moiety. The potential for cross sensitivity
between DRV and other drugs in sulfonamide class is
unknown.

» Cannot administer once daily in children aged <12 years
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Table 12. Advantages and Disadvantages of Different PIs for Use in Combination ARV Regimens for
Initial Therapy in Children (page 2 of 4) (see Pediatric Antiretroviral Drug Information Appendix for more

information)

Advantages

Disadvantages

FPV in combination
with low-dose RTV
in children aged =6
months

* Oral prodrug of APV with lower pill
burden

e Pediatric formulation available, which
should be given to children with food

e Skin rash
 More limited pediatric experience than preferred Pl
* Must be given with food to children

* RTV component associated with large number of drug
interactions (see RTV)

» Contains sulfa moiety. Potential for cross sensitivity
between FPV and other drugs in sulfonamide class is
unknown.

* Should only be administered to infants born at =38 weeks’
gestation and who have attained a postnatal age of 28 days

Use in Special Circumstances

ATV (unboosted) in
treatment-naive
adolescents aged
=13 years and
weight >39 kg who
are unable to
tolerate RTV

* Once-daily dosing

e L ess effect on TG and total cholesterol
levels than other Pls

* No liquid formulation
* Food effect (should be administered with food)
* Indirect hyperbilirubinemia common but asymptomatic

* Must be used with caution in patients with pre-existing
conduction system defects (can prolong PR interval of
ECG)

* May require RTV boosting in treatment-naive adolescent
patients to achieve adequate plasma concentrations

¢ Unboosted ATV cannot be used with TDF

FPV (unboosted) in
children aged
=2 years

e Oral prodrug of APV with lower pill
burden

e Pediatric formulation available
* Can give with food

* Skin rash
 More limited pediatric experience than preferred Pl

* May require boosted regimen to achieve adequate plasma
concentrations; PK data to define appropriate dosing not
yet available.

NFV in children
aged =2 years

* Can give with food

* Simplified 2-tablet (625 mg) twice-
daily regimen has a reduced pill burden
compared with other Pl-containing
regimens in older patients where the
adult dose is appropriate.

* Diarrhea

* Food effect (should be administered with food)

* Appropriate dosage for younger children not well defined
* Need for 3-times-daily dosing for younger children

* Adolescents may require higher doses than adults

¢ Less potent than boosted Pls
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Table 12. Advantages and Disadvantages of Different PIs for Use in Combination ARV Regimens for
Initial Therapy in Children (page 3 of 4) (see Pediatric Antiretroviral Drug Information Appendix for more

information

Advantages

Disadvantages

Not Recommended

ATV (unboosted) in
children aged <13
years and/or weight
<39 kg

* Once-daily dosing (aged >13 years)

e L ess effect on TG and total cholesterol
levels than other Pls

* Drug levels low if used without RTV boosting

* No liquid formulation

* Food effect (should be administered with food)

* Indirect hyperbilirubinemia common but asymptomatic

» Must be used in caution in patients with pre-existing
conduction system defects (can prolong PR interval of ECG)

* May require RTV boosting in treatment-naive adolescent
patients to achieve adequate plasma concentrations

IDV (unboosted or
boosted)

* Can be considered for use as
component of a regimen in
combination with low-dose RTV in
postpubertal adolescents who weigh
enough to receive adult dosing

* Only available in capsule

* Possible higher incidence of nephrotoxicity in children
* Requires 3-times-daily dosing unless boosted with RTV
* High fluid intake required to prevent nephrolithiasis

* Food effect (should be taken 1 hour before or 2 hours after
food)

* Limited pediatric PK data

NFV in children
aged <2 years

* Can give with food

* Diarrhea

* Food effect (should be administered with food)

* Appropriate dosage for younger children not well defined
* Need for 3-times-daily dosing for younger children

* Adolescents may require higher doses than adults

e Less potent than boosted Pls

RTV (full dose as

e Liquid formulation

* Poor palatability of liquid (bitter taste)

single P1) « Can give with food « Gl intolerance
* Food effect (should be administered with food)
» Large number of drug interactions (most potent inhibitor
of CYP3A4)
SQV (unboosted or * Low bioavailability, should never be used as sole PI
boosted) « Limited pediatric PK data; will require boosting with

another PI (e.g., RTV) to achieve adequate concentrations.
¢ No liquid formulation
* High pill burden
* Must be taken with food
* Potential for photosensitivity reactions
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Table 12. Advantages and Disadvantages of Different PIs for Use in Combination ARV Regimens for
Initial Therapy in Children (page 4 of 4) (see Pediatric Antiretroviral Drug Information Appendix for more

information)

Advantages

Disadvantages

TPV

» Effective in Pl-experienced children and

e Liquid formulation

adults when given with low-dose RTV
boosting

e Limited data in treatment-naive patients
* Food effect (should be administered with food)

* Must be given with RTV boosting to achieve adequate
plasma concentrations

Key to Abbreviations: APV = amprenavir, ARV = antiretroviral, ATV = atazanavir, CYP3A4 = cytochrome P450, DRV = darunavir,
ECG = electrocardiogram, FPV = fosamprenavir, Gl = gastrointestinal, IDV = indinavir, LPV/r = lopinavir/ritonavir,

NFV = nelfinavir, NNRTI = non-nucleoside reverse transcriptase inhibitor, NRTI = nucleoside reverse transcriptase inhibitor,

Pl = protease inhibitor, PK = pharmacokinetic, RTV = ritonavir, SQV = saquinavir, TDF = tenofovir, TG = triglyceride,

TPV = tipranavir

Table 13. Advantages and Disadvantages of Entry Inhibitors for Use in Combination ARV Regimens
(see Pediatric Antiretroviral Drug Information Appendix for more information)

Advantages

Disadvantages

General Issues

Entry Inhibitors

Entry Inhibitor Class Advantages:
o Susceptibility of HIV to a new class of ARVs

Entry Inhibitor Class Disadvantages:
* Rapid development of resistance with T-20

* CCRA5 inhibitors are ineffective against CXCR4
virus, mixed CCR5 and CXCR4 viral
populations, or dual-tropic virus.

Use in Special Circumstances

T-20

e Susceptibility of HIV to a new class of ARVs

¢ Route of administration ensures adequate drug
levels

* Twice-daily subcutaneous injections
* 98%-100% incidence of local injection site
reactions

* Poor adherence and limited levels of success
in adolescents because of local site reactions

Insufficient Data to Recommend

MVC

e Susceptibility of HIV to a new class of ARVs
e Can give with food

« |neffective against CXCR4 or mixed/dual-tropic
viral populations

e Limited data on pediatric dosing or safety
* No pediatric formulation

e Multiple drug interactions; different dosing
depending on NNRTI or Pl coadministered
with MVC.

Key to Abbreviations: ARV = antiretroviral, MVC = maraviroc, NNRTI = non-nucleoside reverse transcriptase inhibitor,
Pl = protease inhibitor, T-20 = enfuvirtide
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Table 14. Advantages and Disadvantages of Integrase Inhibitors for Use in Combination ARV
Regimens

Advantages

Disadvantages

General Issues

Integrase Inhibitors

Integrase Inhibitor Class Advantages:
* Susceptibility of HIV to a new class of ARVs

Integrase Inhibitor Class Disadvantages:
e Limited data on pediatric dosing or safety

Insufficient Data to Recommend

EVG
only available as a
coformulated product

¢ One tablet, once daily

* The single tablet is a complete combination
regimen in antiretroviral-naive patients.

* No data on use in patients aged <18 years
* Potential bone and renal toxicity
* Potential for many drug interactions from

E?gtﬁ'g'an EVG/COBI/ cobicistat (COBI), a CYP3A4 inhibitor with
pharmacokinetic actions similar to RTV
e Must be taken with food
RAL * Susceptibility of HIV to a new class of ARVs e Limited data on pediatric dosing or safety

* Can give with food
e Available in a chewable tablet

* Potential for rare systemic allergic reaction or
hepatitis

Key to Abbreviations: ARV = antiretroviral, COBI = cobicistat, EVG = elvitegravir, FTC = emtricitabine, RAL = raltegravir,
RTV= ritonavir, TDF = tenofovir disoproxil fumarate
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Monitoring of Children on Antiretroviral Therapy (Last updated
November 1, 2012; last reviewed November 1, 2012)

Panel’s Recommendations

» Within 1 to 2 weeks after starting a new antiretroviral (ARV) regimen, children should be evaluated to screen for clinical
side effects and to ensure patient and caretaker adherence to the regimen (Alll). Evaluations can be conducted in person
or over the phone.

e After starting or changing therapy, more frequent evaluation may be needed to support adherence to the regimen (Alll).

» At least every 3 to 4 months thereafter, children should have a monitoring evaluation to assess both effectiveness and
potential toxicity of their ARV regimens (All*).

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 childrent 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; Ill = expert opinion

1 Studies that include children or children and adolescents but not studies limited to postpubertal adolescents

Children who start antiretroviral therapy (ART) or who change to a new regimen should be followed to assess
effectiveness, tolerability, and side effects of the regimen and to evaluate medication adherence. Frequent patient
visits and intensive follow-up during the initial months after a new antiretroviral (ARV) regimen is started are
necessary to support and educate the family. The first few weeks of ART can be particularly difficult for children
and their caregivers. They must adjust their schedules to allow for consistent and routine administration of
medication doses. Children may also experience side effects of medications, and both children and their
caregivers need assistance to determine whether the effects are temporary and can be tolerated or are more
serious or long-term and require a visit to the clinician. Thus, it is prudent for clinicians to assess children within
1 to 2 weeks of initiating therapy, either in person or with a phone call, to ensure that medications are being
administered properly and evaluate clinical concerns. Many clinicians schedule additional contact (in person or
over the telephone) with children and their caregivers during the first few weeks of therapy to support
adherence. It is critical that providers speak to caregivers and children in a supportive manner using layman’s
terms. This promotes honest report(s) and ensures dialogue between providers and both children and their
caregiver(s), even when medication adherence is reported to be inconsistent.

Baseline laboratory assessments including CD4 T lymphocyte (CD4 cell) count/percentage and HIV RNA
level, complete blood count (CBC) and differential, serum chemistries (including electrolytes, blood urea
nitrogen [BUN], creatinine, glucose, hepatic transaminases, calcium, and phosphorus), urinalysis, and serum
lipid evaluation (cholesterol, triglycerides) should be done before initiation of therapy. A baseline assessment
of ARV resistance using a genotype assay also is recommended (see Antiretroviral Resistance Testing).
Within 4 to 8 weeks after initiating or changing therapy, children receiving ART should be seen to obtain a
clinical history, with focus on potential adverse effects of ARVs and adherence to medications; to receive a
physical examination; and to receive laboratory tests to evaluate the effectiveness of therapy (CD4
count/percentage, plasma HIV RNA level [viral load]) and to detect medication-related toxicities. At a
minimum, laboratory assessments should include a CBC and differential, serum chemistries, and assessments
of renal and hepatic function. After a change in therapy, more frequent evaluation may be needed to support
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adherence to the regimen. Assessment of initial virologic response to therapy is important because an initial
decrease in HIV viral load in response to ART should be observed after 4 to 8 weeks of therapy.

Thereafter, medication adherence and regimen toxicity and effectiveness should be assessed every 3 to 4 months
in children taking ARV drugs. Some experts monitor CD4 cell counts and HIV RNA levels less frequently in
children and youth who are adherent to therapy and have sustained viral suppression and stable clinical status for
more than 2 to 3 years. Table 15 provides one proposed monitoring schedule, which should be adjusted based on
the specific therapy a child is receiving. Assessments should include basic hematology, chemistry, CD4 cell
count/percentage, and HIV viral load. Monitoring of drug toxicities should be tailored to the particular
medications the child is taking; for example, periodic monitoring of urinalysis and serum creatinine may be
desirable in children receiving tenofovir, or of serum glucose and lipids in patients receiving protease inhibitors
(PIs). Children who develop symptoms of toxicity should have appropriate laboratory evaluations (such as
evaluation of serum lactate in a child receiving nucleoside reverse transcriptase inhibitor [NRTI] drugs who
develops symptoms suspicious for lactic acidosis) performed more frequently until the toxicity resolves.

For further details of adverse effects associated with a particular ARV, see Tables 17a—171. Antiretroviral
Therapy-Associated Adverse Effects and Management Recommendations.

Based on accumulated experience with currently available assays, viral suppression is currently defined as an
HIV RNA level below the detection limit of the assay used (generally <20-75 copies/mL). This definition of
suppression has been much more thoroughly investigated in HIV-infected adults than in HIV-infected children
(see Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents).! Temporary viral
load elevations or “blips” between the level of detection and 1,000 copies/mL often are detected in adults (and
children) on ART and should not be considered “virologic failure.” For definitions and management of virologic
treatment failure, see Management of Treatment-Experienced Infants, Children, and Adolescents.

Table 15. Sample Schedule for Clinical and Laboratory Monitoring of Children Before and After
Initiation of Antiretroviral Therapy (page 1 of 2)

EI:::)V Monitoring | ART Welig on We:;g on E:‘S’fzv Ié\iglrzv ARV
Care  Pre-Therapy' Initiation’ gpo0> | ‘Therapy  Months' Months SWItch
Clinical History X X X X X X X X
Physical Exam?
CBC w/ Differential X X X X X X
Chemistries* X X X X X
Electrolytes X X X X
Glucose X X X X
AST/ALT X X X X3 X3 X X
Bilirubin X X X X
BUN/Creatinine X X X X X
Albumin/Total X X X X
Protein
Ca/Phosphate X X X
CD4 Count/% X X X X6 X
HIV RNA X X X X2 X X X
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Table 15. Sample Schedule for Clinical and Laboratory Monitoring of Children Before and After
Initiation of Antiretroviral Therapy (page 2 of 2)

Entry o . 1-2 4-8 Every Every
Into P'!::'.}'htg:::)%l | nit‘i\:t.:onl Weeks on Weekson 3-4 = 6-12 Stl\l?t‘l,:h
Care Therapy’ = Therapy Months®  Months

Resistance Testing X

Adherence X X X X

Evaluation

Lipid Panel X X X
Urinalysis X X X

!'When therapy is started within 30 to 45 days of a Monitoring Pre-Therapy lab result, repeat testing may not be necessary.

2 Children starting a new ARV regimen should be evaluated in person or by phone within 1 to 2 weeks of starting medication to
screen for clinical side effects and to ensure that they are adhering to the regimen. Many clinicians will plan additional contacts
(in person or by telephone) with children and caregivers to support adherence during the first few weeks of therapy. Some
clinicians also recommend an HIV RNA measurement within the initial weeks of therapy for early assessment of
response/adherence to therapy.

3 For children who are in a stable treatment status (non-detectable HIV RNA and normal CD4 count/percentage for at least 12
months) many clinicians are considering 6-month intervals between monitoring lab tests. Some clinicians find value in visits
every 3 months even when lab testing is not performed (such as to review adherence and update dosing for interim growth).

4 Some ARV drugs, such as nevirapine and tenofovir, require a specific schedule frequency based on toxicity profile (see
specific antiretroviral agents).

> In children receiving nevirapine, serum transaminase levels should be measured every 2 weeks for the first 4 weeks of
therapy, then monthly for 3 months, and every 3 to 4 months thereafter.

¢ Some clinicians do not recommend a CD4 cell count/percentage at this time, considering it too early to expect an immunologic
response.

Key to Abbreviations: ARV = antiretroviral, CBC = complete blood count, AST = aspartate aminotransferase, ALT = alanine
aminotransferase, BUN = blood urea nitrogen

Reference

1. Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the use of antiretroviral agents in HIV-1-
infected adults and adolescents. Department of Health and Human Services. Available at

http://aidsinfo.nih.gov/contentfiles/lvguidelines/AdultandAdolescentGL.pdf. Accessed on August 17, 2012.
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Specific Issues in Antiretroviral Therapy for HIV-Infected Adolescents
(Last updated November 1, 2012; last reviewed November 1, 2012)

Panel’s Recommendations

 Antiretroviral therapy (ART) regimens must be individually tailored to the adolescent (Alll).

» Appropriate dosing of ART for adolescents is complex, not always predictable, and dependent upon multiple factors,
including body mass and composition and pubertal development (All).

 Effective and appropriate methods should be selected to reduce the likelihood of unintended pregnancy and to prevent
secondary transmission of HIV to sexual partners (Al).

e Providers should be aware of potential interactions between ART and hormonal contraceptives, which could lower
contraceptive efficacy (All*).

e Alternative regimens that do not include efavirenz should be strongly considered in adolescent females who are trying to
conceive or who are not using effective and consistent contraception because of the potential for teratogenicity with first-
trimester efavirenz exposure, assuming these alternative regimens are acceptable to the provider and will not
compromise the woman’s health (BIII).

» Adolescent girls who require treatment with efavirenz should undergo pregnancy testing before initiation of treatment and
receive counseling about potential fetal risk and desirability of avoiding pregnancy while receiving efavirenz-containing
regimens (Alll).

e Pediatric and adolescent care providers should prepare adolescents for the transition into adult care settings (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 childrent 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; Ill = expert opinion

1 Studies that include children or children and adolescents but not studies limited to postpubertal adolescents

Background

An increasing number of HIV-infected children who acquired HIV infection through perinatal transmission
are now surviving into adolescence. They generally have had a long clinical course and extensive
antiretroviral therapy (ART) treatment history.! Adolescents with non-perinatally acquired HIV infection
generally follow a clinical course similar to that in adults. Because non-perinatally infected adolescents are
usually at the initial stages of their HIV disease, they are potential candidates for early intervention and
treatment.

Dosing of Antiretroviral Therapy for HIV-Infected Adolescents

Puberty is a time of somatic growth and sexual maturation, with females developing more body fat and males
more muscle mass. These physiologic changes may affect drug pharmacokinetics (PK), which is especially
important for drugs with a narrow therapeutic index that are used in combination with protein-bound
medicines or hepatic enzyme inducers or inhibitors.’ Dosages of medications for HIV infection and
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opportunistic infections are prescribed according to Tanner staging of puberty* rather than strictly on the
basis of age.? Using the Tanner method, adolescents in early puberty (i.e., Tanner stages I and II) are
administered doses using pediatric schedules, whereas those in late puberty (i.e., Tanner stage V) are
administered doses using adult schedules. However, Tanner stage and age are not necessarily directly
predictive of drug PK, and dosing of antiretroviral (ARV) drugs during Tanner stages III and IV may be more
challenging. Puberty may be delayed in children who were infected with HIV perinatally,’ adding to
discrepancies between Tanner stage-based and age-based dosing, although delayed onset of puberty appears
to be uncommon in those in whom potent combination ART was initiated at an early age.

Many ARV drugs (e.g., abacavir, emtricitabine, lamivudine, tenofovir, and some protease inhibitors [PIs]) are
administered to children at higher weight- or surface area-based doses than would be predicted by direct
extrapolation of adult doses. This is based upon reported PK data indicating more rapid drug clearance in
children. Continued use of these pediatric weight- or surface area-based doses as a child grows during
adolescence can result in medication doses that are higher than the usual adult doses. Data suggesting
optimal doses for every ARV drug in adolescents are not available. Appendix A: Pediatric Antiretroviral
Drug Information includes a discussion of data relevant to adolescents for individual drugs and notes the age
listed on the drug label for adult dosing, when available.

Adolescent Contraception, Pregnancy, and Antiretroviral Therapy

HIV-infected adolescents may be sexually active regardless of how they acquired the virus. Reproductive
plans including preconception care, contraception methods, and safer sex techniques for prevention of
secondary HIV transmission should be discussed with them regularly (see U.S. Medical Eligibility Criteria
for Contraceptive Use).” For additional information please see Health and Human Services (HHS)
Recommendations for Use of Antiretroviral Drugs in Pregnant HIV-1-Infected Women for Maternal Health
and Interventions to Reduce Perinatal HIV Transmission in the United States (Preconception Care and
Reproductive Options for HIV-Concordant and Serodiscordant Couples section).®

The possibility of an unplanned pregnancy should also be considered when selecting an ART regimen for an
adolescent female. The most vulnerable period in fetal organogenesis is early in gestation, often before
pregnancy is recognized. In addition, concerns about specific ARV drugs and birth defects should be
addressed immediately to preclude misinterpretations or lack of adherence by adolescents with unexpressed
plans for pregnancy.’ For additional information please see HHS Recommendations for Use of Antiretroviral
Drugs in Pregnant HIV-1-Infected Women for Maternal Health and Interventions to Reduce Perinatal HIV
Transmission in the United States (Special Considerations Regarding the Use of Antiretroviral Drugs by
HIV-Infected Pregnant Women and their Infants: Teratogenicity section).® Alternative regimens that do not
include efavirenz should be strongly considered in adolescent females who are trying to conceive or who are
not using effective and consistent contraception because of the potential for teratogenicity with first-trimester
efavirenz exposure, assuming these alternative regimens are acceptable to the provider and will not
compromise the woman’s health.

Contraceptive-Antiretroviral Drug Interactions

Several PI and non-nucleoside reverse transcriptase inhibitor (NNRTI) drugs alter metabolism of oral
contraceptives, resulting in possible decreases in ethinyl estradiol or increases in estradiol or norethindrone
levels (see the Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents
available at http://aidsinfo.nih.gov) (http://www.hiv-druginteractions.org/).'>!? These changes may decrease
the effectiveness of the oral contraceptives or potentially increase the risk of estrogen- or progestin-related
adverse effects. Some newer agents, such as integrase inhibitors (specifically raltegravir), appear to have no
interaction with estrogen-based contraceptives.'? Providers should be aware of these drug interactions and
consider alternative or additional contraceptive methods for patients receiving ART with such interactions.
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Whether interactions with ART would compromise the contraceptive effectiveness of progestogen-only
injectable contraceptives (such as depot medoxyprogesterone acetate [DMPA]) is unknown because these
methods produce higher blood hormone levels than other progestogen-only oral contraceptives and combined
oral contraceptives. In one study, the efficacy of DMPA was not altered in women receiving concomitant
nelfinavir-, efavirenz-, or nevirapine-based treatment, with no evidence of ovulation during concomitant
administration for 3 months, no additional adverse effects, and no clinically significant changes in ARV drug
levels.!* 15 At this time, concerns about loss of bone mineral density (BMD) with long-term use of DMPA
with or without ART (specifically tenofovir)'® should not preclude use of DMPA as an effective
contraceptive. However, more active monitoring of BMD in young women on DMPA may need to be
considered.'® Minimal information exists about drug interactions with use of newer hormonal contraceptive
methods (e.g., the patch and vaginal ring).!” Intrauterine device (IUD) use while on ART is not restricted by
current guidelines; however, IUD users with AIDS should be closely monitored for pelvic infection.’
Adolescents who want to become pregnant should be referred for preconception counseling and care,
including discussion of special considerations with ART use during pregnancy (see HHS Recommendations
for Use of Antiretroviral Drugs in Pregnant HIV-1-Infected Women for Maternal Health and Interventions to
Reduce Perinatal HIV Transmission in the United States available at http://aidsinfo.nih.gov).?

HIV-Infected Pregnant Adolescents and Qutcomes

Pregnancy should not preclude the use of optimal therapeutic regimens. However, because of considerations
related to prevention of perinatal transmission and maternal and fetal safety, timing of initiation of treatment
and selection of regimens may be different for pregnant women than for nonpregnant adults or adolescents.
Details regarding choice of ART regimen in pregnant HIV-infected women, including adolescents, are
provided in HHS Recommendations for Use of Antiretroviral Drugs in Pregnant HIV-1-Infected Women for
Maternal Health and Interventions to Reduce Perinatal HIV Transmission in the United States available at
http://aidsinfo.nih.gov.® Although information is limited about the pregnancies of adolescents who were HIV-
infected perinatally, perinatal HIV transmission outcomes in this population appear similar to those in adult
cohorts;'*?! however, there may be differences in pregnancy-related morbidities. Kenny et al*? reported
pregnancy outcomes from the United Kingdom and Ireland in a group of 30 adolescents who were
perinatally HIV-infected or who acquired HIV infection at a young age. Few of these pregnancies were
planned and in many cases, the partner was unaware of the mother’s HIV status. Rates of elective
termination, miscarriage, and prematurity were high. The rate of prematurity was twice that in the general
adolescent population of Europe. Many of the women had an AIDS diagnosis before pregnancy, but only one
infant was HIV-infected. Although the rate of perinatal transmission is reassuring, this study highlights some
of the major challenges in caring for pregnant, perinatally HIV-infected youth.

Comparisons of pregnancy incidence and outcomes between perinatally infected and non-perinatally infected
youth are few and may offer special insight into the effects of prolonged HIV infection on pregnancy-related
sequelae. Agwu et al* retrospectively evaluated pregnancies at four clinics. Non-perinatally infected youth
were more likely to have one or more pregnancies despite similar age at first pregnancy between groups.
They also appeared to have more premature births and spontaneous abortions, but that is tempered by the fact
that the perinatally infected youth were more likely to have an elective termination. The perinatal
transmission rate for the entire cohort was 1.5%. Similar results were found in several other studies.?* 2°
However, in a single-center review of perinatal versus non-perinatal birth outcomes, infants born to women
with perinatal HIV infection were more likely to be small for gestational age, indicating the potential for
future adverse health outcomes.?®

Transition of Adolescents into Adult HIV Care Settings

Facilitating a smooth transition of adolescents with chronic health conditions from their pediatric/adolescent
medical home to adult care can be difficult and is especially challenging for HIV-infected adolescents.
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Transition is described as “a multifaceted, active process that attends to the medical, psychosocial, and
educational or vocational needs of adolescents as they move from the child-focused to the adult-focused health-
care system.”?’” Care models for children and adolescents with perinatally acquired HIV tend to be
family-centered, consisting of a multidisciplinary team that often includes pediatric or adolescent physicians,
nurses, social workers, and mental health professionals. These providers generally have long-standing
relationships with patients and their families, and care is rendered in discreet, more intimate settings. Although
expert care is also provided under the adult HIV care medical model, an adolescent may be unfamiliar with the
more individual-centered, busier clinics typical of adult medical providers and uncomfortable with providers
with whom he or she often does not have a long-standing relationship. Providing an adolescent and an adult
medical care provider with support and guidance regarding expectations for each partner in the patient-provider
relationship may be helpful. In this situation, it may also be helpful for a pediatric and an adult provider to
share joint care of a patient for a period of time. Providers should also have a candid discussion with a
transitioning adolescent to understand what qualities the adolescent considers most important in a provider
(such as confidentiality, small clinic size, after-school appointments). Some general guidelines about
transitional plans and who might benefit most from them are available.?®3? Pediatric and adolescent providers
should have a formal plan to transition adolescents to adult care.

Outcomes are variable in young adult patients transitioned to adult care. Definitions of “successful
transition” have ranged from the ability to maintain a certain level of follow-up in the new clinic, to
laboratory measures of stability, to comparisons of younger and older adult patients.**-5 Factors that should
be taken into consideration during transition include social determinants such as developmental status,
behavioural/mental health issues, housing, family support, employment, recent discharge from foster care,
peer pressure, illicit drug use, and incarceration. Currently there is no definitive model of transition to adult
care, but in one study, adherence to medical visits just prior to the transition was predictive of successful
transfer.?* Psychiatric co-morbidities and their effective management also predict adherence to medical care
and therapy.*®¥7 With more perinatally infected children surviving into adulthood, transitioning these patients
to adult care settings remains challenging.
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Adherence to Antiretroviral Therapy in HIV-Infected Children and

Adolescents (Last updated November 1, 2012; last reviewed November 1,
2012)

Panel’s Recommendations

o Strategies to maximize adherence should be discussed before initiation of antiretroviral therapy (ART) and again before
changing regimens (Alll).

» Adherence to therapy must be stressed at each visit, along with continued exploration of strategies to maintain and/or
improve adherence (Alll).

* At least one method of measuring adherence to ART (such as quantitative and/or qualitative self-report, pharmacy refill
checks, pill counts) should be used in addition to monitoring viral load (All).

e When feasible, once-daily antiretroviral regimens should be prescribed (Al*).

e To improve and support adherence, providers should maintain a nonjudgmental attitude, establish trust with
patients/caregivers, and identify mutually acceptable goals for care (All*).

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 childrent 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; Ill = expert opinion

1 Studies that include children or children and adolescents but not studies limited to postpubertal adolescents

Background

Adherence is a determinant of viral suppression and fundamental to successful antiretroviral therapy (ART).!*
Prospective adult and pediatric studies have shown a direct correlation between risk of virologic failure