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CHAPTER 5

PEDIATRIC ANTIRETROVIRAL THERAPY

This chapter provides background information on the general principles of treating HIV-infected
children. Tt outlines some of the challenges and barriers to effective treatment including toxicity,
drug-drug interactions, and adherence. Adherence strategies across a spectrum of ages and
developmental stages are included in more detail in Chapter 4: Supportive Care. Because specific
details of treatment are constantly changing, the focus of this chapter is on general principles of
management and features unique to pediatrics. Additional details regarding the use of ARV
agents and other HIV-related therapies in pediatrics can be found in the federal guidelines.! For
information on the use of ARV therapy in adolescents and adults, refer to the New York State
Department of Health AIDS Institute’s (NYSDOH AD guidelines and the federal guidelines.??

INTRODUCTION

RECOMMENDATION:

HIV-infected infants or children should be treated by pediatric HIV Specialists. When this
is not possible, the treating clinician should seek consultation with a pediatric HIV
Specialist (see Appendix I: HIV Specialist Policy). (ID)

The following clinical care issues are unique to HIV-infected children:

e Age-related differences in virologic, immunologic, and pharmacokinetic parameters

e Differences in tolerability and palatability of pediatric formulations of the medications
e Obstacles associated with adherence to complex regimens

e The dynamics of working with a family unit rather than a single individual

During the first 5 years of the pediatric HIV epidemic, prior to the advent of ARV therapy, clini-
cians could only deliver palliative care targeting HIV-related complications. As treatment advances
were made, monotherapy gave way to combination ARV therapy, which initially consisted of
two ARV drugs. In the past few years, these regimens have become more complex, highly active
antiretroviral therapy (HAART), consisting of three to four agents, and in some situations, salvage
therapy with as many as five to six agents. This historical perspective is important because many
children have been treated with sequential courses of monotherapy and combination regimens
consisting of two to three ARV drugs. This approach typically caused incomplete suppression of
viral replication and selection of resistant virus, thereby complicating the choice and diminishing
the likelihood of success of subsequent therapeutic regimens. In addition, our current knowledge
of what is the best therapy for children is continually being modified as our understanding of
surrogate and clinical markers for disease progression increases and new therapies are developed.
The most appropriate therapy for an individual child will depend on multiple factors, including
the potency, complexity, and toxicity of the regimen, the child’s ability to adhere to the regimen,
the child’s home situation, and the treatment history. Clinicians should base decisions regarding
the best available treatment for an HIV-infected child on data from pediatric clinical trials and,
when relevant, data from adult trials.

In contrast to most infections in which eradication of the pathogen requires treatment for a finite
period, HIV is a chronic infection requiring treatment for an indefinite period and possibly for



IL.

the entire life of the patient. Recent advances in the understanding of the interplay between HIV
and the infected host and the discovery of newer ARV agents have resulted in greater optimism
and prolongation of wellness. These improved treatments, however, require greater clinician
sophistication, greater diligence in medication adherence, and possibly the patient’s acceptance
of side effects. Although strategic use of drug-drug interactions to affect pharmacokinetic param-
eters has enhanced treatment efficacy, new agents and their combinations also have resulted in
potentially more drug interactions and both short- and long-term toxicities. Medication side
effects and complicated regimen schedules continue to make the delivery of safe and effective
therapy a challenge.

The most significant advance and success in the pediatric HIV epidemic has been the dramatic
reduction in the rates of maternal-infant transmission (for further information, refer to
Management of HIV-Infected Pregnant Women Including Prevention of Perinatal HIV
Transmission). As a result, there are far fewer HIV-infected infants born in the United States,
which limits the ability to perform clinical trials in ARV-naive children. Therefore, management
decisions for pediatric patients often have to be based, at least in part, on results from adult tri-
als. Future clinical trials in children are likely to be small, targeted studies focusing on issues
unique to children.

ASSESSMENT OF THE HIV-INFECTED INFANT OR CHILD BEFORE INITIATING ARV THERAPY

RECOMMENDATIONS:

When a child is identified as HIV-infected, the clinician should begin an immediate
assessment of the child’s clinical and immunologic status, viral burden, resistance pro-
file, and ability to adhere to an ARV regimen. This assessment should be repeated at least
every 3 to 4 months to monitor for changes that may necessitate initiating ARV therapy
or may affect a child’s ability to receive or tolerate ARV therapy. (11D

Before initiating therapy, clinicians should perform a comprehensive physical examina-
tion and should obtain a complete history and the following laboratory evaluations: (I

e Complete blood count (CBC)
» Assessment of kidney and hepatic function

e Amylase, lipase, glucose, and lipid profile (total cholesterol, HDL, LDL, and triglyc-
erides)

e Viral load
e CD4 count and percentage
e Resistance profile

A. Clinical Status

Clinical status should be assessed using the CDC classification system, which categorizes
children as clinical class A (mild), B (moderate), C (severe), or N (no symptoms) based on
the presence or absence of clinical signs and symptoms of HIV on physical examination, his-
tory, or basic laboratory parameters. See Appendix A.

B. Immunological Status

RECOMMENDATION:

Clinicians should obtain an assessment of lymphocyte subsets (absolute count and
percentage) for HIV-infected infants and children. (ID

Immunologic status should be assessed using the CDC immunologic categories of 1 (no or mild
immune suppression), 2 (moderate immune suppression), or 3 (severe immune suppression).
These categorizations are based on the child’s CD4 count and percentage. See Appendix A.
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C.

CD4 counts vary with age. Infants in the first year of life normally have CD4 counts

>2000 cells/mm?, and significant immune compromise would be defined as <1500 cells/mm’.
Regardless of CD4 count, all children in the first year of life should receive PCP prophylaxis.
Although the absolute CD4 numbers continue to decrease with age, they do not approach
adult normal values until 5 to 6 years of age.

An important finding from multiple clinical trials has been that, despite having relatively high
CD4 percentages and numbers, clinically stable children may not demonstrate normal
immunologic function. For example, it was shown that only one third of HIV-infected, clini-
cally stable children (mean age, 6 years) who had completed the recommended tetanus
immunization schedule had protective levels of tetanus antibody.> Similarly, specific immuno-
logic responses against HIV and other recall antigens have been shown to be minimal in this
population.

Viral Load
RECOMMENDATIONS:

Clinicians should obtain a baseline measurement of plasma HIV-1 RNA copy number
(viral load) for all HIV-infected infants and children. (ID

Clinicians should use one assay consistently in a patient because there is significant
interassay variability. (D

The availability of assays that are capable of reliably quantifying the amount of viral RNA in
circulating blood has dramatically altered the way providers approach therapy (see Appendix
B for a description of the available methodologies for measuring viral load). Specifically,
these assays have resulted in the following:

e A better description of the natural history of HIV infection
e The utilization of HIV viral load for predicting disease progression

e The ability to rapidly assess the magnitude and durability of viral suppression resulting
from therapy

e Establishment of the gold standard of therapy, which is an undetectable plasma load
defined as <400 copies/mL or <40 to 50 copies/mL (with ultrasensitive assay)

e Development of technology that is capable of assessing the genotype and phenotype
of the patient’s virus to facilitate selection of ARV agents

HIV-1 RNA viral load measurements in serum represent only 2% of the total viral burden;
however, the assessment of viral load has proven useful as a prognostic marker in HIV-
infected adults and children. During primary HIV-1 infection in adults, there is a burst of rel-
atively uncontrolled viral replication with HIV-1 RNA concentrations of 106 to 107 copies/mL.
Within 6 months, newly infected adults establish a lower set point, most often ranging
between 104 and 106 copies/mL; the set point has prognostic significance. The lower the
viral set point is, the better the patient’s prognosis. Over a 10-year study period, untreated
adults with <3,000 copies/mL at diagnosis were unlikely to progress to AIDS or death,
whereas those with set points >30,000 copies/mL had a median time to an AIDS diagnosis of
2.8 years and a median time to death of 4.4 years.®

Studies in HIV-infected infants and children have shown that, in the absence of ARV therapy,
children generally have significantly higher viral loads, especially during infancy, than
adults.” In children not receiving treatment, viral set points vary according to age. During the
first 2 months of life, infected infants have RNA levels ranging from 200,000 to >1 million
copies/mL.” In untreated children, viral load levels slowly decrease over the first 2 years of
life (median values remain at >100,000 copies/mL at 18 months of age), although the levels
are still higher than adult levels. Children with persistently high levels of plasma HIV-1 RNA,
especially infants and younger children with RNA values >750,000 copies/mL, are at risk for
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rapid disease progression, opportunistic infections, or irreversible neurologic disease. During
a 5-year study period, children >2 years of age with baseline levels of <100,000 HIV-1
copies/mL and CD4 cell percentage >15% were shown to be unlikely to progress to AIDS or
death, even in the absence of combination ARV therapy.®® Furthermore, many of these longi-
tudinal studies were performed prior to the widespread use of Preumocystis carinii pneu-
monia (PCP) prophylaxis. Such therapy has resulted in the dramatic decrease in the inci-
dence of PCP, which further decreases the likelihood of disease progression and death.

Plasma viremia may be transiently affected by intercurrent illnesses, vaccinations, techniques
and timing of specimen processing, and immunologic status (i.e., greater variability with
lower CD4 counts). Given the large number of variables that may affect viral replication, sin-
gle measurements should be repeated before making a major treatment decision.

Genotypic/Phenotypic Resistance Testing
RECOMMENDATIONS:

Clinicians should obtain resistance testing before initiating treatment in ARV-naive
infants, children, and adolescents or changing a failing regimen for patients already
receiving treatment. (1)

Clinicians should consult with an expert for interpretation of resistance testing
results. (I1D)

Resistance testing to determine the susceptibility of a specific viral isolate to ARV agents is a
relatively new tool for the identification of the best combination of medications for a patient.
The results of resistance testing are most predictable for the agents that the patient is receiving
at the time of testing; once a patient stops receiving a drug, the selective pressure that led to
a mutation is removed, and overgrowth with wild-type virus may obscure the presence of
the resistant virus.

Because an increasing number of newly infected individuals have resistant virus as their initial
isolate, resistance assays should be used to help determine an initial regimen, although there
are no pediatric-specific data as of yet. Data from studies in adults that affirm the benefit of
resistance testing when changing a failing regimen are applicable to children, and use in
such circumstances is warranted.'” However, when the need for medication is urgent or
when infants are found to be infected, some experts prefer to initiate medication while the
results of the resistance testing are pending.

Interpretation of results is difficult because the mutations that lead to resistance are not yet
fully understood. In addition, each of the available test methods has significant limitations
and is costly. The New York Medicaid and ADAP reimbursement programs provide reim-
bursement for three assays (either genotype or phenotype) per year (within 12 months fol-
lowing date of first use). The available test methods are described below.

1. Genotypic Resistance Testing

Genotypic resistance testing requires sequencing selected portions of the viral genome to
identify nucleic acid substitutions. This method, typically automated, can assay large
numbers of samples and evaluate multiple mutations known to be associated with resist-
ance. Some disadvantages of this methodology are that the automated systems require
detectable levels of virus (generally >1000 copies/mL HIV-1 RNA), the mutated (resistant)
virus must be at least 20% of the circulating virus population, and the mutations that
confer resistance must have been previously described. Mutations that decrease suscepti-
bility to one agent may actually improve susceptibility to another. For example, the RT
mutation M184V dramatically decreases virus susceptibility to lamivudine but modestly
increases susceptibility to zidovudine. Such mutational interactions can best be evaluated
using a phenotypic resistance assay.
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One method of genotypic testing establishes a patient’s genotype, and then predicts sus-
ceptibility by comparing a patient’s viral genotype to those in a large data set of viral iso-
lates with correlated genotypic and phenotypic data.

2. Phenotypic Resistance Testing

Phenotypic resistance testing is labor-intensive and requires separate assays for each
agent. Turnaround time is considerably longer than that for genotypic assays. It is also
considerably more expensive than genotypic testing.

Phenotypic resistance testing requires using recombinant virus in the presence of thera-
peutic levels of the ARV agent of interest. Segments of reverse transcriptase and protease
that are important for resistance are inserted and amplified into a laboratory HIV isolate,
which is then grown in vitro in the presence of the medications. Replicative capacity
measurements may appear with phenotypic testing results, but there are no data regard-
ing the clinical utility of this measurement.

E. Potential Barriers to Treatment Adherence

RECOMMENDATIONS:

Clinicians should identify and address potential barriers to adherence with caregivers
and patients before initiating a regimen. (1D

The clinician should discuss the importance of consistent adherence to the ARV regi-
men with the child in an age-appropriate way. (I1)

If adherence barriers cannot be overcome, the clinician and family may choose to
defer treatment. (1)

Discussions about successful implementation of a treatment regimen are especially important
because incomplete adherence may be more harmful than not starting the medication at all.
In order to assess a caregivers and patient’s ability to adhere to an ARV regimen, the clinician
needs to identify potential barriers for each individual patient. For example, if the caregiver
is concerned that the ARV medications will harm the child, he/she may not adhere to the
regimen. The clinical team should also be aware of medical, psychiatric, psychological, or
cognitive limitations of the caregiver who is responsible for supervising (for an older
child/adolescent) or administering (to a younger child) a complicated medical regimen.

Table 1 lists potential barriers that need to be addressed before beginning a treatment regi-
men. Multiple meetings with the caregiver may be necessary to explain these issues before
starting or changing therapy. The family’s and patient’s understanding and perception of HIV
infection are important factors in adherence to a therapeutic regimen.

TABLE 1
POTENTIAL BARRIERS TO ADHERENCE

The following potential barriers should be assessed and addressed before initiating ARV therapy:
e Communication difficulties due to language, literacy, or differing beliefs
e Unstable living conditions (lack of housing, food, childcare)
e Discomfort with disclosure of HIV status
e Inadequate education about disease and medications
e Challenges regarding access to healthcare
e Medical, psychiatric, psychological, or cognitive limitations of the caregiver or child
e Foster care/consent

e Potential interference with activities of daily living, especially school, meals, etc.

For more information on adherence issues and strategies that are specific to pediatric patients, see Chapter 4:
Supportive Care.
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III.

DECIDING WHEN TO INITIATE ARV THERAPY

RECOMMENDATIONS:

The clinician should discuss the risks and benefits of a treatment regimen with HIV-
infected children and their caregivers, allowing them to make an informed decision
regarding initiating therapy. If the potential risks outweigh the benefits, the clinician and
family may choose to defer treatment. (111

In most cases, clinicians should initiate treatment soon after HIV infection is identified in
an infant, either immediately or as soon as the resistance profile is available. (1)

Clinicians should initiate treatment in children older than 1 year of age with sympto-
matic disease or advancing immunosuppression (see Table 2). (ID

Multiple factors influence the decision as to the optimal time to initiate ARV treatment in a treat-
ment-naive, HIV-infected child. This decision has become more complicated due to 1) the rapid
development of new drugs, each with distinct safety and efficacy parameters, which may be
altered when used in combinations, and 2) the recognition that strict adherence is essential for
long-term efficacy. There are little available data regarding the optimal time to initiate ARV ther-
apy in pediatric populations.

Initiating treatment early is supported by the finding that a durable suppression of virus is more
likely in the presence of a more intact immune system and a lower viral load at baseline." In
addition, effective early treatment allows normal immune maturation or preservation of immune
function and better growth and development.”? It has also been speculated that durable suppres-
sion of virus would be more easily attained early in life because the child would be infected
with a more homogeneous population of HIV-1. The subsequent challenge is to maintain viral
suppression for extended periods of time with acceptable toxicity.

Infants

The Committee recommends treating almost all infants as soon as they are identified as HIV-
infected, even in the absence of symptoms and with normal CD4 cell numbers. This approach is
based on the observation that some HIV-infected infants may demonstrate early and rapid dis-
ease progression in the first year of life and that this progression is frequently not predictable
using surrogate markers such as CD4 enumeration and/or viral loads. Early initiation of therapy
can lead to prolonged virologic suppression, immune preservation, clinical stability, and normal
growth velocity and cognitive development. Other experts have recommended deferring therapy
in asymptomatic infants with low viral loads and good immune function; however, this Committee
concluded that therapy for infants should rarely be deferred except in cases in which a family
absolutely cannot or will not adhere to the HAART regimen. In rare cases, some clinicians
would defer treatment in infants who have good clinical, immunologic, and virologic parameters
based on the concern that adherence is particularly difficult for mothers who just discovered
that their infant is HIV-infected.

Children >1 year of age

When children are identified as being HIV-infected after 1 year of age, laboratory and clinical
markers provide useful prognostic information. Children beyond the neonatal period with HIV
RNA <100,000 copies/mL and normal-for-age CD4 parameters are unlikely to experience clinical
progression over a 5-year period.® A history of normal growth and development further assures
that the child will not experience rapid disease progression. The clinical history and clinical,
immunologic, and virologic status at the time of diagnosis should be considered when evaluating
the risks and benefits of initiating ARV therapy in children older than 1 year of age (see Table 2).
The clinician needs to discuss the pros and cons of initiating therapy with the family. Because
viral eradication is not attainable with current therapy, consideration should be given to the fact
that treatment may be required for life.
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Clinical CD4 Percentage Plasma HIV RNA | Recommendation

Category Copy Number

AIDS OR <15% Any value Initiate ARV therapy
(Clinical category C)* (Immune Category 3)*

Mild-Moderate symptoms OR  15-25%t OR >100,000 Consider initiating
(Clinical category A or B)* (Immune Category 2)* copies/mL# ARV therapy
Asymptomatic AND >25% AND <100,000 Many experts would
(Clinical category N)* (Immune Category 1)* copies/mLi defer therapy and

closely monitor clin-
ical, immune, and
viral parameters for
deterioration

Modified from the Guidelines for the Use of Antiretroviral Agents in Pediatric HIV Infection developed by The Working
Group on Antiretroviral Therapy and Medical Management of HIV-Infected Children convened by the National
Pediatric and Family HIV Resource Center (NPHRC), The Health Resources and Services Administration (HRSA), and
The National Institutes of Health (NIH). June 25, 2003.

* See Appendix A.

1 Many experts would initiate therapy if CD4 cell percentage is between 15% and 20% and defer therapy with
increased monitoring frequency in children with CD4 cell percentage 21% to 25%.

+ There is controversy among pediatric HIV experts regarding the plasma HIV RNA threshold warranting consideration
of therapy in children in the absence of clinical or immune abnormalities; some experts would consider initiation of

therapy in asymptomatic children if plasma HIV RNA levels were between 50,000 to 100,000 copies/mL.

Indications for initiation of ARV therapy in post-pubertal HIV-infected adolescents should follow
the adult guidelines (see the NYSDOH Al guidelines? and the federal guidelines?).

INITIATING AND SELECTING AN ARV REGIMEN

RECOMMENDATIONS:

ARV treatment should be initiated and/or changed by a pediatric HIV Specialist who is
experienced with the issues that distinguish pediatric patients from adults (see Appendix I:
HIV Specialist Policy). (1)

Clinicians should obtain a maternal and infant (or child) ARV treatment history and
should assess the resistance profile in the context of the ARV history before choosing a
regimen. (1D

The clinician should initiate an ARV regimen of at least three drugs, including two nucle-
oside reverse transcriptase inhibitors (NRTIs) in combination with a protease inhibitor
(PD) or a non-nucleoside reverse transcriptase inhibitor (NNRTI) (see Table 4 for recom-
mended regimens and Appendix C for formulations and dosages for each drug). (D

Key Point:

Many of the newer FDA-approved ARV drugs have been released on the market without
specific pediatric formulations; however, pediatric clinicians should still consider using
these drugs as part of their armamentarium after consulting with a pediatric HIV Specialist.
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The available ARV therapies that have been approved by the Food and Drug Administration
(FDA) are categorized in four classes:

e Nucleoside and nucleotide reverse transcriptase inhibitors (NRTI, NtRTT)
e Non-nucleoside reverse transcriptase inhibitors (NNRTD)

e Protease inhibitors (PI)

e Fusion inhibitors (FI)

Although each agent in a class has similar mechanisms of action and overlapping toxicities, each
also has unique features that need to be considered, including pharmacokinetic parameters,
drug-drug interactions, palatability, toxicities, and HIV mutations associated with drug resistance.
Unique drug-drug interactions are frequently exploited to enhance the pharmacokinetic parameters
of some therapies. For example, ritonavir increases drug exposure to other PI agents, allowing
either increased intervals between doses or decreased amounts of administered drug, by increasing
the trough levels and/or the drug exposure as measured by the area under the concentration
versus time curve (AUC).

Key Point:

In HIV-infected children, especially infants, drug-drug interactions and pharmacokinetic
parameters related to age/developmental stage should be considered when selecting com-
ponents of the treatment regimen. In some children, the doses may exceed those recom-
mended for HIV-infected adults.

The goal of therapy needs to be individualized for each child. Clinicians should consider both the
child’s and the family’s ability to adhere to the proposed regimen. When initiating ARV therapy,
all resources to maximize adherence should be mobilized. Specific measures, such as clearly
detailing the treatment schedule, electronic devices, pill boxes, telephone calls, and home visits,
should be used as appropriate. Additional counseling sessions are advised when new medications
are started or when current regimens are altered. When possible, treatment regimens should be
tailored to ease administration (see Table 3). For more information on facilitating adherence, see
Chapter 4: Supportive Care; for adherence issues particular to HIV-infected adolescents, refer to
Chapter 3: Identification and Ambulatory Care of Adolescents.

Ease of Administration

e Availability and palatability of a pediatric formulation
e Patient’s ability to swallow pills/soft gel caps

e Frequency of dosing (qd, bid, tid, gid)

e Food effects

e Storage requirements (e.g., refrigeration)

Safety and Efficacy

e Age-related pharmacokinetics

Efficacy of therapeutic regimen

Durability of antiretroviral effect

e Drug interactions

e Adverse reactions

Safety in pregnancy (for female adolescents)
Likelihood of resistance
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When a decision is made to initiate therapy in a child, initial regimens should include two
NRTIs in combination with an NNRTTI or a PI (see Table 4). Choosing a particular regimen will
depend on a multitude of factors, especially those listed in Table 3. Treatment regimens used in
children are often based on data from adult clinical trials. Ideally, clinical trials will occur in chil-
dren as well, but as the population of newly infected young children diminishes in this country,
some information may need to be gleaned from adult trials.

TABLE 4
RECOMMENDED ARV REGIMENS FOR INITIAL THERAPY FOR HIV-INFECTED CHILDREN
Zidovudine Lamivudine Nelfinavir
or + or + or
Stavudine Didanosine Lopinavir/r
or
Efavirenz

* Stavudine and didanosine should only be used in combination when no other options are available.

Although considered less ideal than the above regimens, once daily therapy may be necessary
for some children and adolescents for whom adherence is a challenge. The following regimens
could be used once a day:

Didanosine-EC Lamivudine Efavirenz
or + or + or
Tenofovir Emtricitabine Atazanavir + Ritonavir
or

Fosamprenavir (or amprenavir) + Ritonavir

Additional useful drugs often used in children with resistant virus or who cannot tolerate the
above combinations include:

Abacavir, Nevirapine, Saquinavir, Indinavir, Enfuvirtide

Often, the provider will tailor the initial regimen based on the resistance profile of the child’s
virus. The following caveats apply to the above medications:
e Monotherapy should never be used except in pregnant women with low viral loads.

e Efavirenz is not yet approved for children under 3 years. Efavirenz is associated with neural tube
defects in infants exposed to it in utero. Before initiating efavirenz in female adolescents, clinicians
should be certain that the patient is not pregnant, is not planning on becoming pregnant, and is
using effective contraception.

e Nevirapine should not be initiated in females with CD4 counts >250 cells/mm’ or males with CD4
counts >400 cells/mm’ because it has been linked to severe rapidly progressing liver failure and death
in this population. When no other feasible alternatives exist, an HIV Specialist should be consulted.

e Tenofovir, emtricitabine, and atazanavir are not yet approved for children under 18 years.

o Amprenavir oral solution should not be given to children under 4 years.

e Saquinavir and indinavir are not yet approved for children under 13 years.

e Enfuvirtide is not yet approved for children under 6 years.

e To avoid reduction of atazanavir absorption, atazanavir should not be given within 30 minutes of
didanosine.

e When given in combination with efavirenz or tenofovir, atazanavir must be given with ritonavir-
boosting.

e Saquinavir, indinavir, atazanavir, and, to a lesser-degree, amprenavir are generally given with
ritonavir-boosting to enhance pharmacokinetics and allow lower and less frequent dosing.
Saquinavir hard-gel capsules should never be given without ritonavir.

e Zidovudine and stavudine should never be given together.

e Delavirdine and zalcitabine are not approved for children and do not offer anything that warrants
their off-label use except in the most unusual circumstances. They should rarely if ever be used in
children.

e Abacavir can lead to a hypersensitivity reaction that can be fatal upon rechallenge.
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ForLow-UP MONITORING FOR PATIENTS RECEIVING ARV THERAPY

RECOMMENDATIONS:

Children receiving HAART should be followed by a pediatric HIV Specialist either as their
primary care clinician or through consultation with their primary care clinician. (ID

Clinicians should either contact patients/caregivers by phone or arrange to see them in
person 1 to 2 weeks after initiating therapy to monitor adherence and assess for side
effects. (1D

A.

Monitoring for Efficacy
RECOMMENDATIONS:

Clinicians should obtain a repeat viral load within 4 to 6 weeks after initiating or
changing ARV therapy. If there is no decrease in viral load, adherence should be
reviewed. (11D

Clinicians should routinely obtain lymphocyte subsets and viral load every 3 to 4
months. Children with significant ongoing viral replication may require more fre-
quent monitoring. (ID

Clinicians should repeat all tests that suggest a significant change (either positive or
negative) in plasma RNA copy numbers. (1)

CD4 percentages show less age variability and are typically used to measure changes in CD4
levels across different ages. During all periods of childhood, it is preferred to maintain a
CD4 percentage >25%. Repeated enumeration of CD4 cell numbers may not be helpful in
individuals with extremely low CD4 cell numbers and advanced disease.

Numerous studies show that children who are adherent to HAART can achieve suppression
of viral replication to below detectable levels and can gain concurrent clinical and immuno-
logic benefit.!''? However, the presence of an undetectable viral load in peripheral blood
does not mean that the virus has been eradicated from the peripheral circulation or other
reservoirs, such as lymphoid tissue, the gastrointestinal tract, and the central nervous system.

There is also evidence suggesting that patients who respond only partially to ARV therapy can
still gain clinical and immunologic benefit even when complete viral suppression is not
achieved.” Prolonged viral suppression can prevent or delay the development of ARV-resistant
mutations.

Key Point:

The goal of ARV therapy should be an undetectable plasma viral load, which is
defined as <400 copies/mL or <40 to 50 copies/mL (with ultrasensitive assay). If this is
not achievable, realistic expectations of available therapy should dictate an acceptable
level of viremia for each child.

Monitoring for Toxicities and Side Effects
RECOMMENDATIONS:

Clinicians should perform a history, physical examination, and laboratory monitor-
ing for toxicity within 4 weeks after initiating ARV therapy, and should repeat these
at least every 3 months in children receiving ARV therapy. (ID)

Laboratory assessments for toxicity should include CBC, assessment of renal and
hepatic function, amylase, lipase, and glucose. (I

When nevirapine is initiated, the clinician should obtain serum liver enzymes every
2 weeks until 6 weeks after initiating therapy, and then monthly for 3 to 4 months. (1D
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Screening of serum cholesterol, triglycerides, low-density lipoprotein, and high-
density lipoprotein should be performed in HIV-infected children initiating HAART,
3 to 6 months after initiation, and approximately every 6 months thereafter.
Abnormal results warrant repeat studies performed in the fasting state. (I

Clinicians should assess lactic acid levels in patients receiving NRTIs who develop
clinical manifestations (abdominal pain, anorexia, nausea/vomiting, hyperventilation,
and/or myalgias) or laboratory markers suggestive of lactic acidosis. (1)

All the available ARV agents have significant potential toxicities. Interactions between ARV
agents and other drugs that may be used in HIV-infected children can lead to additional and
potentially more severe reactions. Careful monitoring should occur and includes laboratory
as well as clinical assessments. Although adverse events can occur at any time, even after
years of treatment, problems are usually noted in the first few weeks or months after starting
a new drug. For some of the well-described drug toxicities, the initial symptoms may mimic
other diagnoses. This can lead to a delay in diagnosis in cases in which the relationship
between the adverse event and the drug were not recognized promptly.

Short- and long-term toxicities include abnormal fat distribution, hyperlipidemia, mitochondrial
toxicity, hypersensitivity reactions, peripheral neuropathy, liver toxicity, diabetes, renal toxicity,
anemia, neutropenia, pancreatitis, and diarrhea.

Key Point:

Although some adverse events do not warrant stopping therapy, others, such as a
hypersensitivity reaction to abacavir or hepatitis associated with nevirapine, require
prompt recognition of symptoms and permanent interruption of the drug. Failure to
recognize these symptoms may lead to death.

Chronic compensated lactic acidemia can occur during treatment with NRTIs. Although
symptomatic decompensated lactic acidemia with hepatomegaly and hepatic steatosis is rare
(approximately 1 case in 1000 person-years), the condition may be fatal. The clinical features
of lactic acidemia are nausea, vomiting, abdominal pain, and weight loss. Hepatic involve-
ment is common and includes hepatomegaly, ascites, encephalopathy, elevation of liver
enzymes, and hepatic steatosis. Hepatic necrosis has been reported in fulminant cases. The
postulated pathogenesis of lactic acidemia is through mitochondrial toxicity. Although nearly
all reports of NRTI-associated mitochondrial dysfunction with lactic acidosis are in adult
patients, children are not free of risk for this disorder." Fatal lactic acidemia reported in two
pregnant women receiving dual NRTI therapy with stavudine and didanosine may indicate
that women, especially during pregnancy, have a greater risk.” Assessment of lactic acid is
warranted in individuals receiving NRTIs who develop clinical manifestations suggestive of
lactic acidosis. It has been suggested that levels >2.5 mmol/L are abnormal and warrant
repeating. In symptomatic individuals with levels >4 mmol/L, discontinuation of NRTIs may
be required. Supportive measures and cessation of NRTIs have resulted in recovery.™
Currently, however, routine monitoring of lactic acid levels is not generally recommended
because of the rarity of symptomatic lactic acidemia and the frequency of falsely elevated
lactic acid levels due to the significant technical problems in obtaining specimens.

For a list of specific toxicities that have been observed with the use of particular ARV agents,
the clinician should refer to the federal guidelines.’
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C. Monitoring Adherence
RECOMMENDATIONS:

The clinician should regularly discuss the importance of consistent adherence to the
ARV regimen with the caregiver and the child in an age-appropriate way. (IID

At each visit, clinicians should assess adherence in children and adolescents receiving
ARY therapy. In cases in which adherence becomes problematic and cannot be resolved,
simplification or discontinuation of therapy should be included as a potential man-
agement strategy. (11D

Key Point:

Challenges of adherence change as HIV-infected children age and enter different
developmental stages.

While a child is receiving therapy, clinicians should continue monitoring adherence because
both anticipated (e.g., changes in developmental stages) and unforeseen circumstances
(e.g., change in care provider, acting out behavior) frequently occur. For more information
on adherence issues and strategies that are specific to pediatric patients, see Chapter 4:
Supportive Care.

CHANGING HAART REGIMENS

RECOMMENDATIONS:

Decisions regarding changing therapy should be individualized and should be made in
consultation with a pediatric HIV Specialist. (11D

The clinician should decide whether to change therapy, or modify or continue the present
regimen in any of the following circumstances: (111

¢ Clinical progression

¢ Sustained increase in viral load

e Progressive immunodeficiency

e Significant toxicity

e Significant unmodifiable adherence issues have developed with the current regimen

When new regimens are selected because of virologic failure, the clinician should per-
form resistance testing while the child is still on the failing regimen (see Section II.
D. Genotypic/Phenotypic Resistance Testing). (1D

When the regimen is changed because of virologic failure, clinicians should switch all
drugs at the same time. Ideally, the new regimen should have three new active drugs that
the child has not previously taken and that are not cross-resistant to medications the
child has taken. (ID)

The clinician should discuss the risks and benefits of the specific medications under con-
sideration with the family and child when changing treatment. (1)

Key Point:

When virologic suppression has been achieved but therapy needs to be changed because
of toxicity, one drug may be substituted for another provided that the new drug is of
equal potency.
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VIIL.

Considerations when deciding whether to change therapy:

e Previous ARV therapy and resistance profile

Likelihood of adherence (see Section VI: The Importance of Treatment Adherence)

Clinical and immunologic status

The child’s ability to take and tolerate the medications

The likelihood of achieving complete viral suppression

e The possibility of toxicities or drug-drug interactions.

Clinicians should consider changing therapy following a significant increase in virus replication
(> 0.5 log), sustained plasma RNA values in excess of 50,000 to 100,000 copies/mL, a significant
decrease in CD4 percentage, or significant toxicity.

When changing therapy, the clinician should choose a treatment regimen consisting of multiple
drugs to which that child is naive. Genotypic and phenotypic resistance testing are useful in
these circumstances and should be obtained while the patient is still receiving therapy.”® A new
regimen is occasionally selected for children with limited previous experience based on history
alone. However, for children with extensive previous treatment history and limited switch
options, it is general practice to use genotypic or phenotypic resistance testing information plus
the patient’s ARV history to choose a new regimen. ARV therapy-experienced children are likely
to carry quasi-species of HIV-1 containing genetic mutations associated with resistance to some
or all of the previously used classes.

The decision to change therapy should take into account the findings that continued HIV repli-
cation in the presence of ARV therapy facilitates selection of resistant virus, which may demon-
strate cross-resistance with multiple agents within the same class of therapies. Similarly, if med-
ications are switched and the new combination does not completely suppress virus replication,
new mutations in the virus will occur. At that point, subsequent control of viremia would
become even more difficult. Alternatively, some clinicians would wait until new agents become
available. Therefore, when the risks and benefits of switching therapy are considered, these
issues, as well as adherence, toxicity, the child’s ability to take multiple therapies, and drug-drug
interactions, should be taken into consideration.

Many children who have been on long-term ARV therapy experience treatment fatigue. This
occurs as the thought of having to take medication for many years, and possibly the rest of their
lives, becomes overwhelming, particularly to pre-adolescents and adolescents. Often these chil-
dren experience a rebound in viral load, and clinicians later discover that this is a result of
diminished adherence. In patients with good clinical and immunologic function, some clinicians
accept a temporary discontinuation of ARV therapy with very close monitoring of viral load and
CD4 cell counts. The rationale is that a complete discontinuation of ARV therapy will maintain
viral sensitivity and prevent the development of resistance that would occur with partial or inter-
mittent discontinuation. No data exist to support or discredit this theory.

SPECIAL CONSIDERATIONS FOR ARV-EXPERIENCED CHILDREN WHO ARE NAIVE TO
PIs AnD NNRTIs

Many pediatric HIV clinicians manage children who have been treated with non-HAART regimens
(e.g., dual nucleosides) for extended periods of time and have continued to be clinically well
with fairly low copy numbers and relatively intact CD4 cell counts. For these children, one
acceptable approach may be to allow low levels of viremia while maintaining a stable immuno-
logic profile and to wait for a more appropriate therapeutic option to develop. However, continued
viral replication in the presence of ARV medications ultimately leads to selection of resistance
mutations to those agents.
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VIII. PI- AND NNRTI-EXPERIENCED CHILDREN: SALVAGE THERAPIES
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RECOMMENDATION:

The choice of salvage therapy in PI- and NNRTI-experienced children should be made on
a case-by-case basis and should be guided by the child’s ARV history, resistance profile,
and ability to adhere to a regimen. (11D

Despite having been treated with PIs, NNRTTs, and NRTIs, a growing number of HIV-infected
children have not been able to sustain viral replication below the level of quantification.
Although incomplete adherence may be a factor in some of these cases, other contributors
include the previous use of these agents in the child (i.e., sequential mono or dual therapies or
addition of new agents without changing the entire regimen), inadequate dosing due to poorly
described pharmacokinetic parameters, and toxicity management. In these cases, the pros and
cons of continuing an ARV treatment regimen instead of switching to an alternative treatment
regimen need to be closely considered and discussed with the child and family.

There is no consensus regarding the best approach to treat these patients. Choice of the new
regimen should be guided by the child’s ARV history and results from resistance assays. If the
child has been exposed to PIs, NNRTIs, and NRTIs, it is unlikely that a simple three- or even a
four-drug regimen will sustain suppression of virus to undetectable levels. In this setting, viremia
alone, in the face of stable clinical and immunologic status, does not require a medication
change in a heavily pre-treated child.

None of the following approaches have been validated in large-scale pediatric clinical trials;
however, they constitute the most reasonable approaches to a difficult problem, which may be
ameliorated in the future by the development of new ARV agents.

e Continuing a regimen that allows viral replication at a level that will not cause additional
immunologic or clinical deterioration while waiting for newer therapeutic approaches and
agents to be developed. This strategy may involve simplification of the regimen, such as
stopping the PI or NNRTI component of the regimen.

e Choosing an aggressive regimen of four to six agents in an attempt to suppress viral repli-
cation to undetectable levels with an acceptable level of toxicity. This regimen may contain
two NRTIs, an NNRTI, two to three PIs, and enfuvirtide (for patients older than 6 years of
age).

e Withholding ARV therapy for a period of time in the expectation that while the child is not
receiving therapy, the wild-type virus may outgrow resistant viruses and again predominate.
After this interim period, an aggressive regimen can then be initiated. There are limited
clinical data on this approach in adults and children, and it should be used with extreme
caution, especially in children with significant immune suppression. It is expected that
resistant virus is archived in the genome of the patient’s cells and will reappear in due time.
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APPENDIX A

CDC CLINICAL AND IMMUNOLOGIC STATUS
CLASSIFICATIONS

No suppression

Immunologic Category Age
<12 months 1-5 years 6-12 years
cells/mm?3 (%)* cells/mm?3 (%)* cells/mm?3 (%)*
Category 1: >1,500 (=25) >1,000 (=25) >500 (=25)

Category 2:
Moderate suppression

750-1,499 (15-24)

500-999 (15-24)

200-499 (15-24)

Category 3:
Severe suppression

<750 (<15)

<500 (<15)

<200 (<15)

Modified from the Centers for Disease Control and Prevention. 1994 Revised classification system for human immunodeficiency

virus infection in children less than 13 years of age. MMWR Morb Mortal Wkly Rep 1994;43:1-10.

* Percentage of total lymphocytes
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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:
e Lymphadenopathy (> 0.5 cm at more than two sites; bilateral = one site)

e Hepatomegaly

e Splenomegaly

e Dermatitis

e Parotitis

e Recurrent or persistent upper respiratory infection, sinusitis, or otitis media

Category B: Moderately Symptomatic

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

e Anemia (<8 gm/dL), neutropenia (<1,000 mm?), or thrombocytopenia (<100,000 mm?) persisting >30 days
e Bacterial meningitis, pneumonia, or sepsis (single episode)

e Candidiasis, oropharyngeal (i.e., thrush) persisting for >2 months in children aged >6 months

e Cardiomyopathy

e Cytomegalovirus infection with onset before age 1 month

e Diarrhea, recurrent or chronic

e Hepatitis

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

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

e Herpes zoster (i.e., shingles) involving at least two distinct episodes or more than one dermatome

e Leiomyosarcoma

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

e Nephropathy

e Nocardiosis

e Fever lasting >1 month

e Toxoplasmosis with onset before age 1 month

e Varicella, disseminated (i.e., complicated chickenpox)

Category C: Severely Symptomatic
e Children who have any condition listed in the 1987 surveillance case definition for acquired immunodeficiency
syndrome, with the exception of LIP (which is a Category B condition)

Adapted from the Centers for Disease Control and Prevention. 1994 Revised classification system for human immunodeficiency
virus infection in children less than 13 years of age. MMWR Morb Mortal Wkly Rep 1994;43:1-10.
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APPENDIX B

AVAILABLE METHODOLOGIES FOR MEASUREMENT OF
VIRAL LOAD AND INTERPRETATION OF RESULTS

Current methodologies that measure viral load include the polymerase chain reaction (PCR), branched
chain DNA (bDNA) amplification, and nucleic acid sequence-based analysis (NASBA).

No single RNA quantitation assay has been shown to be superior. The PCR, bDNA, and NASBA assays
quantify the amount of replicating virus present in the plasma at a given time with results reported as
HIV copy numbers/mL of plasma. Each method has different blood volume and anticoagulant require-
ments and slightly different characteristics with regard to reproducibility. At the present time, non-B
clade HIV subtypes are usually assessed by bDNA assays; however, new PCR assays are sensitive and
specific for non-B clade HIV subtypes. If this technology is available, there would be no need to use
the bDNA assay. Although many investigational studies used a cutoff of 400 copies/mL as “unde-

tectable,” assays that can quantify virus at levels of 40 or 50 RNA copies/mL have become available and

are commonly used in clinical practice.

When interpreting plasma RNA copy numbers, the intra-assay standard deviation is between 0.15 and
0.3 log1o. For an individual child, less than a 0.5 logio (3-fold) change may represent assay variability
and not true biologic difference. Table 1 uses a hypothetical patient with a starting viral copy number
of 100,000 copies/mL to illustrate how viral load reductions can be expressed in different terms.

TABLE B-1
VIRAL LOAD REDUCTION CONVERSIONS*
Viral Load Reduction Viral Load Reduction Viral Load Reduction Remaining Viral Load
From Baseline From Baseline From Baseline Number
0.3 log 50.0% 2-fold 50,000 copies/mL
0.5 log 75.0% 3-fold 25,000 copies/mL
0.7 log 80.0% 5-fold 20,000 copies/mL
1.0 log 90.0% 10-fold 10,000 copies/mL
1.5 log 96.8% 32-fold 3,200 copies/mL
2.0 log 99.0% 100-fold 1,000 copies/mL
2.5 log 99.7% 316-fold 300 copies/mL
3.0 log 99.9% 1,000-fold 100 copies/mL

* In a hypothetical patient with a starting viral load of 100,000 copies/mL.
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APPENDIX C

AVAILABLE ANTIRETROVIRAL DRUGS

Because dosing requirements vary greatly based on concurrent medications and age of patient, dosing
for an individual patient should be checked with the federal guidelines and a pediatric HIV Specialist.

Drug Name
(Trade Name)

Available Preparations

Recommended Dosage

(Videx; sustained
release Videx EC)

100-, 167-, 250-mg buffered
powder for oral solution

10-mg/mL pediatric powder
for oral solution

Videx EC: 125-, 200-, 250-,
400-mg delayed-release
capsules

Abacavir 300-mg tablets For all ages, patients who are suspected of having a
ABC hypersensitivity reaction should not be re-challenged.
(Ziagen) 20-mg/mL oral solution 3 mo-13 y: 8 mg/kg/dose q12h
>13 y: 300 mg ql2h
Max: 300 mg/dose
Didanosine 25-, 50-, 100-, 150-, 200-mg 0-3 mo: 50 mg/m*/dose ql12h
dd1 chewable tablets w/ buffers |3 mo-13 y: 120 mg/m2/dose q12h (90-150 mg/m*/dose q12h)*

>13 y: <60 kg: tablets, 125 mg q12h [or buffered powder,
167 mg q12h; Videx EC 250 mg q24h]
>60 kg: tablets, 200 mg q12h [or buffered powder,
250 mg ql2ht; Videx EC 400 mg q24h]

Max: 200 mg/dose

Dose adjustment needed if used in combination with tenofovir

release Zerit XR)

Zerit XR: 75-, 100-mg
extended-release capsules

Emtricitabine 200-mg tablets <18 y: Not yet approved

FTIC >18y: 200 mg q24h

(Emtriva)

Lamivudine 150-, 300-mg tablets 1 mo-13y: 4 mg/kg/dose q12h

3TC >13 y: <50 kg: 4 mg/kg/dose q12h

(Epivir) 10-mg/mL oral solution >50 kg: 150 mg q12h or 300 mg q24h
Max: 150 mg q12h

Stavudine} 15-, 20-, 30-, 40-mg capsules |0-1 mo:  Under study in PACTG 332

d4T 1 mo-13 y: 1 mg/kg/dose q12h (max 40 mg q12h)

(Zerit; sustained | 1-mg/mL oral solution >13 y: 30-60 kg: 30 mg ql12h

>60 kg: 40 mg q12h

Tenofovir
TDF
(Viread)

300-mg tablets

<18 y: Not yet approved
218 y: 300 mg q24h
With ddI: administer TDF 2h before or 1h after ddI

* May need higher dose in patients with CNS disease.
t May be administered q24h in adolescents with poor adherence; however, q12h is more effective.
 Stavudine and zidovudine should never be given together.
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Drug Name Available Preparations Recommended Dosage
(Trade Name)
Zalcitabine* 0.375-, 0.75-mg tablets Neonatal/Infant: unknown
ddcC <13 y: 0.01 mg/kg/dose g8h
(Hivid) >13 y: 0.75 mg g8h
Max: 0.75 mg/dose
Zidovudinet 100-mg capsules Premature infants: 1.5 mg/kg IV or 2 mg/kg q12h orally,
ZDV, AZT increased to g8h at 2 wks of age for neonates
(Retrovir) 300-mg tablets >30 wks gestational age and at 4 wks of age for
neonates <30 wks gestational age
10-mg/mL oral solution 0-3 mo: 2 mg/kg/dose q6h orally or 1.5 mg/kg IV q6h
3 mo-13 y: Range, 90-180 mg/m?*/dose q6-12h
10-mg/mL concentrate for IV IV infusion: 120 mg/m?/q6h
>13 y: 200 mg g8h or 300 mg q12h
Max: 300 mg/dose
Combination Combivir = ZDV/3TC >13 y: 1 tablet bid
NRTI tablets (300/150)
Trizivir = ZDV/3TC/ABC
(300/150/300)

* Zalcitabine is not approved for children and does not offer anything that warrants its off-label use except in the most unusual

circumstances.

t Zidovudine and stavudine should never be given together.
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Drug Name Available Preparations Recommended Dosage
(Trade Name)

Delavirdine* 100-, 200-mg tablets >13 y: 400 mg g8h

DLV

(Rescriptor)

Efavirenzt 50-, 100-, 200-mg capsules <3vy: not yet approved

EFV 23 y: 10 to <15 kg: 200 mg q24h
(Sustiva) 600-mg tablets 15 to <20 kg: 250 mg q24h

20 to <25 kg: 300 mg q24h
25 to <32.5 kg: 350 mg q24h
32.5 to <40 kg: 400 mg q24h
>40 kg: 600 mg q24h

Nevirapinef 200-mg tablets The 14-day dose escalation lead-in period reduces complica-
NVP tions at all ages.
(Viramune) 10-mg/mL oral solution 0-2 mo: the following dose is under study in PACTG 356 —

5 mg/kg or 120 mg/m?* q24h for 14 d, then
120 mg/m? q12h for 14 d, then 200 mg/m? q12h
2 mo-13 y: 120 mg/m? q24h (max 200 mg) for 14 d, then if no
rash or other effects increase to one of the following:
120-200 mg/m* q12h (max 200 mg)
OR
<8 y: 7 mg/kg q12h
>8 y: 4 mg/kg q12h
>13 y: 200 mg q24h for 14 d, then increase to 200 mg
q12h if no rash or other effects

* Delavirdine is not approved for children and does not offer anything that warrants its off-label use except in the most unusual
circumstances.

t Efavirenz is not yet approved for children under 3 years. Efavirenz is associated with neural tube defects in infants exposed
to it in utero. Before initiating efavirenz in female adolescents, clinicians should be certain that the patient is not pregnant, is
not planning on becoming pregnant, and is using effective contraception.

t Nevirapine should not be initiated in females with CD4 counts >250 cells/mm’ or males with CD4 counts >400 cells/mm’
because it has been linked to severe rapidly progressing liver failure and death in this population. When no other feasible
alternatives exist, an HIV Specialist should be consulted.

12/04

5-23



Drug Name Available Recommended Dosage
(Trade Name) Preparations
Amprenavir 15-mg/mL oral <4 y: Not recommended due to high ethylene glycol content
APV solutiont 4-16 y and <50 kg: 22.5 mg/kg bid or 17 mg/kg tid oral solution
(Agenerase) OR
50-, 150-mg 20 mg/kg bid or 15 mg/kg tid capsules
capsulest (max 2400 mg capsules or 2800 mg liquid daily)
>13 y and >50 kg: 1200 mg bid capsules
With RTV: 600 mg APV + 100 mg RTV bid, or
1200 mg APV + 200 mg RTV q24h
Atazanavir 100-, 150-, 200-mg | <3 mo: Use caution due to the risks associated with hyper-
ATV capsules bilirubinemia
(Reyataz) 3 mo to <16 y: Unknown; phase I/II studies underway—there are
significant pharmacokinetic differences among children
and adults. Consult HIV Specialist.
216 y: 400 mg q24h
With EFV: 300 mg ATV + 100 mg RTV q24h
With TDF: 300 mg ATV + 100 mg RTV q24h
Fosamprenavir |700-mg tablets >13 y: 1400 mg bid
f-APV (equivalent to 600 mg With RTV: 1400 mg f-APV qd + 200 mg RTV qd
(Lexiva) amprenavir) OR
With RTV: 700 mg f-APV bid + 100 mg RTV bid§
Indinavir 100-, 200-, 333-, <3 mo: Use caution due to the risks associated with hyperbilirubinemia
IDV 400-mg capsules <13 y: Not yet recommended
(Crixivan) 213 y: 800 mg g8h
With RTV: 400 mg IDV + 400 mg RTV q12h, or 800 mg IDV
+ 200 mg RTV ql2h
With EFV: 1000 mg IDV g8h + 600 mg EFV q24h
Nelfinavir 50 mg per 1 level Neonates/Infants: the following dose is under study in PACTG 353—
NFV gram scoopful pow- 40 mg/kg ql12h
(Viracept) der for oral solution [ <13 y: 50-55 mg/kg bid
OR
250-, 625-mg tablets 20-45 mg/kg tid
Max: 2000 mg (this is greater than the usual adult dose)
>13 y: 1250 mg bidq or 750 mg tid

* Saquinavir, indinavir, atazanavir, and, to a lesser-degree, amprenavir are generally given with ritonavir-boosting to enhance
pharmacokinetics and allow lower and less frequent dosing. Saquinavir hard-gel capsules should never be given without

ritonavir.

1 Oral solution has high propylene glycol & vitamin E content; capsules have high vitamin E content.

+ When given in combination with efavirenz or tenofovir, atazanavir must be given with ritonavir-boosting. To avoid reduction
of atazanavir absorption, atazanavir should be given 2 hours before or 1 hour after didanosine.

§ This is the recommended regimen for Pl-experienced patients. Once-daily dosing of f-APV + RTV is not recommended for
Pl-experienced patients.

q The maximum FDA-approved dose is 1250 mg q12h. Because of the increased clearance of nelfinavir in children as com-
pared to adults, some experts will use dosages as high as 2000 mg q12h in children who are Tanner I, II, or III.
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Drug Name

Available

Recommended Dosage

(Trade Name) Preparations
Lopinavir/ 133.3/33.3-mg 0-6 mo:  Unknown
ritonavir capsules
LPV/r Without concurrent NVP or EFV
(Kaletra) 80/20-mg/mL oral |6 mo-12y: 7 to <15 kg: 12 mg per kg LPV/3 mg per kg RTV bid with food
solution 15 to 40 kg: 10 mg per kg LPV/2.5 mg per kg RTV bid with food
OR
230 mg per m* LPV/57.5 mg per m* RTV bid with food
(max 400 mg LPV/100 mg RTV)
>12 y: 400 mg LPV/100 mg RTV bid with food
With concurrent NVP or EFV
6 mo-12 y: 7 to <15 kg: 13 mg per kg LPV/3.25 mg per kg RTV bid with food
15 to 50 kg: 11 mg per kg LPV/2.75 mg per kg RTV bid with food
OR
300 mg per m* LPV/75 mg per m* RTV bid with food
(max 533 mg LPV/133 mg RTV)
>12 y: 533 mg LPV + 133 mg RTV bid with food
Ritonavir 80-mg/mL oral Dose escalation lead-in period reduces complications at all ages.
RTV solution Neonates/Infants: under study in PACTG 354
(Norvir) <13 y: 250 mg/m? q12h, then increase stepwise over 5 d to full dose
100-mg capsules of 350-400 mg/m*/dose q12h
>13 y: 300 mg q12h, then increase stepwise over 5 d to full dose of
600 mg q12h
Lower dosage when used as pharmacokinetic enhancer.
Saquinavir Invirase: 200-mg Invirase formulation is not recommended except in combination with RTV
SQV hard gel capsules >13 y: 1200 mg tid or 1600 mg bid

(Invirase HG,
Fortovase SG)

Fortovase: 200-mg
soft gel capsules

OR
400 mg bid with RTV
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Drug Name

Available

Recommended Dosage

(Trade Name) Preparations

Enfuvirtide 108 mg of <6 y: Not yet approved

T20 lyophilized powder, | 6-16 vy: 2 mg/kg/dose sc injection q 12h into the upper arm, anterior
(Fuzeon) reconstituted with thigh, or abdomen

1.1 mL sterile H,O
= 90 mg/mL single-
use vial for subcuta-
neous injection

Suggested volumes per dose by BW:
11-15.5 kg: 0.3 mL (27 mg)
15.6-20 kg: 0.4 mL (36 mg)
20.1-24.5 kg: 0.5 mL (45 mg)
24.6-29 kg: 0.6 mL (54 mg)
29.1-33.5 kg: 0.7 mL (63 mg)
33.6-38 kg: 0.8 mL (72 mg)
38.1-42.5 kg: 0.9 mL (81 mg)
>42.5 kg: 1.0 mL (90 mg)

>16 y: 90 mg (1.0 mL) sc injection q 12h into the upper arm,

anterior thigh, or abdomen

5-26

12/04



