DIAGNOSIS OF HIV INFECTION IN
INFANTS AND CHILDREN
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Panel’s Recommendations

¢ Virologic assays (quantitative HIV RNA assays, U.S. Food and Drug Administration—approved qualitative
HIV1/HIV2 RNA assays, or qualitative HIV DNA nucleic acid tests [NATSs]) that directly detect HIV must be
used to diagnose HIV in infants and children aged <18 months with perinatal HIV exposure; HIV antibody
and HIV antigen/antibody tests should not be used to diagnose HIV in infants and children aged
<18 months? (All).

¢ Plasma HIV RNA or cell-associated HIV DNA NATSs are generally equally recommended (All).

¢ Virologic diagnostic testing using an HIV NAT (see Table 3 below) is recommended for all infants with
perinatal HIV exposure at the following ages:

o Birth (All)

= The test at birth generally should be performed in all infants with perinatal HIV exposure but is not
necessary for infants at low risk of HIV acquisition (HIV RNA levels <50 copies/mL from 20 weeks
of gestation through delivery). Birth testing should be performed in infants at low risk of HIV
acquisition if there are plans to breastfeed or there are concerns about loss to follow-up (BIII).

o 141to 21 days (All)
o 1to 2 months (All)
o 4to 6 months (All)

¢ For infants who receive presumptive HIV therapy, additional virologic diagnostic testing is recommended
2—6 weeks after antiretroviral (ARV) drugs are discontinued (BIl).

¢ A positive virologic test should be confirmed as soon as possible by a repeat virologic test (All).

¢ Definitive exclusion of HIV infection in non-breastfed infants is based on two or more negative virologic
tests (and no positive virologic tests), with one negative test obtained at age =21 month (and at least
2—6 weeks after discontinuation of infant ARVs) and one at age 24 months, or two negative HIV antibody
tests from separate specimens that were obtained at age =26 months (All).

¢ Additional HIV testing (e.g., HIV NAT, HIV antibody, HIV antigen/antibody) is not needed routinely for non-
breastfed infants who meet the criteria for definitive exclusion of HIV and who have had no known or
suspected HIV exposure after birth (All).

¢ For infants with perinatal HIV exposure who are being breastfed, virologic diagnostic testing is
recommended at birth, 14-21 days, 1-2 months, and 4—6 months of age (All). An additional virologic test
should be performed if the gap between the tests at ages 1-2 months and 4—6 months is greater than
3 months. See Preventing HIV Transmission During Infant Feeding.

o Virologic diagnostic testing should be performed at least every 3 months during breastfeeding (Bll);

o After cessation of breastfeeding, irrespective of when breastfeeding ends, virologic diagnostic testing
should be performed at 4-6 weeks and 3 months after cessation (BII).

Infants with potential HIV exposure after birth (e.g., diagnosis of maternal HIV during breastfeeding,
premasticated feeding, sexual abuse, contaminated blood products, percutaneous exposure) require
additional testing using HIV antigen/antibody and/or HIV NAT assays, based on age at time of exposure and
the maternal HIV status at delivery (All).
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e Age-appropriate HIV testing is also recommended for infants and children with signs and/or symptoms of
HIV, even in the absence of documented or suspected HIV exposure (All).

¢ For children aged 218 months, HIV antibody (or HIV antigen/antibody) tests are recommended for
diagnostic testing (All).

o When early (acute or recent) HIV infection is suspected, additional testing with an HIV NAT may be
necessary to diagnose HIV infection (All).

Note: Individual circumstances may warrant modifications to these recommendations. Ascertainment of
ongoing HIV exposure risk may be imperfect; diagnostic test performance is highest in the absence of ARV
exposure. The National Perinatal HIV Hotline provides consultations on issues related to the management
of perinatal HIV infection, including diagnostic testing (1-888-448-8765; 24 hours a day, 7 days a week).

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 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; 11* = 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; 11l = Expert opinion

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

a HIV antibody testing might be needed in infants aged <18 months to evaluate for HIV exposure when the
mother is not available for testing.

Diagnosis of HIV in Infants and Children

HIV can be diagnosed definitively by virologic testing in most non-breastfed infants with perinatal
HIV exposure by age 1 to 2 months and in all by age 4 to 6 months. Antibody tests, including
antigen/antibody combination immunoassays, do not establish the presence of HIV in infants
because HIV antibodies that have been transferred transplacentally may be detected (i.e., false
positive); therefore, a virologic test must be used.'?

Positive virologic tests (i.e., nucleic acid tests [NATs]—a class of tests that includes HIV RNA and
HIV DNA polymerase chain reaction [PCR] assays and related RNA qualitative or quantitative
assays) indicate likely HIV infection. Plasma HIV RNA and HIV DNA NATSs are generally equally
recommended. However, all tests can be affected by antiretroviral therapy (ART) through
transplacental transfer of antiretroviral (ARV) drugs to the fetus during pregnancy or by ARV drugs
administered to the infant as prophylaxis or presumptive HIV therapy. HIV DNA assays, though
generally less sensitive, may be more sensitive in detecting HIV infection when the infant is receiving
ART because identification is based on detection of cell-associated intracellular DNA in whole blood
or dried blood spots and does not rely on active viral replication.®* A positive HIV test result should
be confirmed as soon as possible by repeat virologic testing, because false-positive results can
occur with both RNA and DNA assays.®

Antigen/antibody combination immunoassays that detect HIV-1/2 antibodies and HIV-1 p24 antigen
are not recommended for diagnosis of HIV infection in infants with known perinatal HIV exposure.
In the first months of life, the antigen component of antigen/antibody tests is less sensitive than an
HIV NAT, and antibody tests should not be used for HIV diagnosis in infants and children aged

<18 months.®2 Children with perinatal HIV exposure who are aged? 18 months occasionally have
residual HIV antibodies from the antepartum period; definitive confirmation of HIV infection in
children in this age group who remain HIV antibody—positive should be based on a NAT (see Special
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Situations below). Diagnosis in children aged =218 months relies primarily on HIV antibody and
antigen/antibody tests (see Diagnostic Testing in Children With Postnatal HIV Exposure below).!

An infant who has a positive HIV antibody test when maternal HIV status is unknown (see
Pregnancy and Postpartum HIV Testing and Identification of Perinatal and Postnatal HIV Exposure)
should be assumed to have been exposed to HIV. The non-breastfed infant should undergo HIV
diagnostic testing, as described in Timing of Diagnostic Testing in Infants with Perinatal HIV
Exposure below,® and receive presumptive HIV therapy as soon as possible (see Antiretroviral
Management of Infants with In Utero, Intrapartum, or Breastfeeding Exposure to HIV).

Timing of Diagnostic Testing in Infants With
Perinatal HIV Exposure

Confirmation of HIV infection is based on the results of positive virologic tests from two separate
blood samples in infants and children aged <18 months. Table 3 below summarizes the timing of
recommended virologic diagnostic testing for infants based on HIV transmission risk. Infants at high
risk of perinatal HIV transmission may require additional virologic testing, given the increased risk of
infection and concern that ARV prophylaxis, particularly combination ARV prophylaxis or
presumptive HIV therapy, may reduce the sensitivity of diagnostic testing. The risk of transmission is
determined based on whether viral suppression is achieved and sustained during pregnancy and
postpartum.

HIV infection can be presumptively excluded in non-breastfed infants with two or more negative
virologic tests (one at age =22 weeks and one at age 24 weeks), one negative virologic test at age
28 weeks at least 2 weeks after discontinuing multidrug ARV prophylaxis/presumptive therapy, or
one negative HIV antibody test at age 26 months.*°

Definitive exclusion of HIV infection in non-breastfed infants is based on two or more negative
virologic tests, with one negative test obtained at age =1 month (and at least 2—6 weeks after
discontinuation of infant ARVs) and one at age 24 months, or two negative HIV antibody tests from
separate specimens that were obtained at age 26 months. For both presumptive and definitive
exclusion of HIV infection, a child must have no other laboratory evidence (i.e., no positive virologic
test results or low CD4 T lymphocyte cell count/percentage) or clinical evidence of HIV infection and
must not be breastfeeding. No additional HIV testing of any kind (e.g., NAT, antibody,
antigen/antibody) is needed routinely for non-breastfed infants who meet the criteria for definitive
exclusion of HIV and who have had no known or suspected HIV exposure after birth.

Pneumocystis jirovecii pneumonia (PCP) prophylaxis is recommended for infants with
indeterminate HIV infection status starting at age 4 to 6 weeks until they are determined to be
presumptively or definitively without HIV infection.® Thus, PCP prophylaxis can be avoided or
discontinued if HIV infection is presumptively excluded (see Initial Postnatal Management of the
Neonate Exposed to HIV and Pneumocystis jirovecii Pneumonia in the Pediatric Opportunistic
Infection Guidelines).

Virologic Testing at Birth

Virologic testing at birth provides insights about the timing of HIV transmission and supports early
HIV diagnosis for rapid initiation of ART when indicated (see When to Initiate Antiretroviral
Treatment in Children With HIV Infection in the Pediatric Antiretroviral Guidelines). Infants who have
a positive virologic test result at or before age 48 hours are considered to have early (in utero)
infection, whereas non-breastfed infants who have a negative virologic test result during the first
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week of life and subsequently have positive test results are considered to have intrapartum
infection.310.11

In addition to early HIV diagnosis, results of birth testing are used in clinical decisions about infant
ARV management. Negative HIV virologic testing at birth would rule out in utero infection and allow
de-escalation of a three-drug presumptive HIV therapy regimen for some infants. See Table 13 and
associated content in Antiretroviral Management of Infants With In Utero, Intrapartum, or
Breastfeeding Exposure to HIV.

Virologic testing at birth should generally be performed for all infants with perinatal HIV exposure but
is not necessary for infants who are at low risk of infection (HIV RNA levels <50 copies/mL from

20 weeks of gestation through delivery) unless there are plans to breastfeed. When breastfeeding is
planned for an infant at low risk of HIV acquisition, a birth test provides baseline information should
the infant subsequently have a positive test. Virologic testing at birth should also be considered
whenever there are concerns that the newborn may be lost to follow-up without further testing.

Specimens for HIV testing at birth should be obtained before or immediately after initiating an ARV
drug regimen; however, presumptive HIV therapy or ARV prophylaxis should not be delayed. Blood
samples from the umbilical cord should not be used for diagnostic evaluation because of the
potential for contamination with maternal blood.

Virologic Testing at Age 14 to 21 Days

Virologic assay sensitivity is greatly increased after 2 weeks of age.® Early identification of infection
permits transition from presumptive HIV therapy to ART (see When to Initiate Antiretroviral
Treatment in Children With HIV Infection in the Pediatric Antiretroviral Guidelines).

Virologic Testing at Age 1 to 3 Months

Testing performed at age 1 to 3 months is intended to maximize the likelihood of detecting HIV
infection in infants with perinatal HIV exposure. In the HIV Prevention Trials Network 040 study,

93 of 140 infants with HIV infection (66.4%) were identified at birth. Infants who received negative
test results in the first 7 days of life received an HIV diagnosis when the next diagnostic test was
performed at 3 months of age.!? For infants at high risk of perinatal HIV transmission, the Panel on
Antiretroviral Therapy and Medical Management of Children Living With HIV and the Panel on
Treatment of HIV During Pregnancy and Interventions to Reduce Perinatal Transmission (the
Panels) suggest performing an additional virologic test 2 to 6 weeks after ARV drugs are
discontinued (i.e., at age 8—-12 weeks when the infant receives 6 weeks of prophylaxis), given the
increased risk of infection and concern that ARV prophylaxis, particularly combination ARV
prophylaxis or presumptive HIV therapy, may reduce the sensitivity of diagnostic testing.?12 In these
situations, many experts recommend one test at age 4 to 6 weeks to allow prompt diagnosis of HIV
in infants, with an additional test at 8 to 12 weeks of life (i.e., 2—6 weeks after cessation of
prophylaxis or presumptive HIV therapy) to capture additional cases (see Table 3 below). For infants
at low risk of HIV transmission, a single test obtained at 1 to 2 months of age may be timed to occur
2 to 4 weeks after cessation of ARV prophylaxis.

Virologic Testing at Age 4 to 6 Months

Infants with HIV exposure who have had negative virologic assays at age 14 to 21 days and at age
1 to 2 months, who have had no positive virologic tests, who have no clinical evidence of HIV
infection, and who are not breastfed should be retested at age 4 to 6 months for definitive exclusion
of HIV infection.
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Antibody Testing at Age 6 Months and Older

Two or more negative results of HIV antibody tests that are performed in non-breastfed infants at
age 26 months also can be used to exclude HIV infection definitively in children with no clinical or
virologic laboratory-documented evidence of HIV infection.1#15

Antibody Testing at Age 218 Months to Document Seroreversion

In general, no additional HIV testing of any kind (e.g., NAT, antibody, antigen/antibody) is needed
routinely for non-breastfed infants who meet the criteria for definitive exclusion of HIV and who have
had no known or suspected HIV exposure after birth.

Virologic Testing for Infants Continuing to Breastfeed

Some women with HIV may choose to breastfeed (see Preventing HIV Transmission During Infant
Feeding). A descriptive study of 72 people with HIV who breastfed their infants in North America
reported high variability in policies, infant ARV prophylaxis, and infant and parental testing practices
among institutions and noted the need to identify best care practices.'® Table 3 summarizes the
recommended diagnostic testing schedule for infants who are being breastfed. Infants with perinatal
HIV exposure who are breastfed should have virologic diagnostic testing at the standard time points:
birth, 14 to 21 days, 1 to 2 months, and 4 to 6 months (see Table 3 below). Additionally, in cases
where the gap between the 1-to-2-month and 4-to-6-month time points is greater than 3 months, an
additional virologic test should be performed. Birth testing is recommended to provide baseline
information should the infant subsequently have a positive test. Infants continuing to be breastfed
beyond 6 months of age should have virologic diagnostic testing at least every 3 months during
breastfeeding. At cessation of breastfeeding, virologic diagnostic testing should be performed at 4 to
6 weeks and 3 months after breastfeeding has ended, regardless of the age of the infant or child. If
the infant is receiving extended ARV prophylaxis during breastfeeding, subsequent exclusion of HIV
infection requires two negative HIV NAT tests at least 2 to 6 weeks after ARV drugs have been
discontinued and 3 months after breastfeeding cessation. If an infant’s virologic test result is positive,
a repeat test should be performed as soon as possible and ART promptly initiated.

No data exist to inform the appropriate frequency of maternal viral load testing during breastfeeding.
One approach is to monitor plasma viral load every 1 to 2 months during breastfeeding. Additional
infant virologic testing using an HIV NAT is indicated if the maternal viral load becomes detectable
during breastfeeding (for infant ARV prophylaxis considerations, see Table 14 and Table 14.1 in
Antiretroviral Management for Infants With In Utero, Intrapartum, or Breastfeeding Exposure to HIV).
If maternal viral load is detectable and breastfeeding continues, some Panel members would
recommend monthly virologic testing of the infant as an approach to early detection of HIV infection
during ongoing exposure. Consultation with an expert and/or the National Perinatal HIV

Hotline (1-888-448-8765) is recommended in these situations and for questions about HIV
diagnostic testing for infants with perinatal HIV exposure who are being breastfed. For additional
information, see Preventing HIV Transmission During Infant Feeding.
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Table 3. Recommended Virologic Testing Schedules for Infants With
Perinatal and Breastfeeding Exposure to HIV

Infants With Perinatal HIV Exposure (Including Exposure Through Breastfeeding)

Time Period

Age at HIV NAT"* Testing

Birth to 6 months
(whether breastfeeding or
not)

Birth (see note below if Low Risk?)
14-21 days

1-2 months

2-3 months (see note below)

4-6 months

Note: A test generally should be performed at birth, but beginning testing at
14-21 days could be appropriate for infants at Low Risk® of HIV acquisition
where loss to follow-up is not a concern.

Note: For breastfeeding infants and infants with Indeterminate or High Risk?
of HIV acquisition, 2—3 months testing is indicated if the gap between the
tests at age 1-2 months and 4—6 months is greater than 3 months.

For all infants, additional virologic testing is recommended 2—6 weeks after
infant ARV drugs are discontinued (i.e., at age 2—3 months if the infant
receives 6 weeks of ARV drugs).

All infants at High Risk® of perinatal HIV transmission should have
specimens obtained for HIV testing at birth before or immediately after
initiating an ARV drug regimen; however, presumptive HIV therapy should
not be delayed.

If an infant’'s NAT test result is positive, a repeat test should be performed as
soon as possible and ART promptly initiated.

If breastfeeding beyond
6 months

At least every 3 months during breastfeeding

At cessation of
breastfeeding (regardless
of when breastfeeding
ends)

At 4 to 6 weeks after cessation of breastfeeding
At 3 months after cessation of breastfeeding

Note: If the infant is receiving ARV prophylaxis during the breastfeeding
period and one of the tests is <2 weeks after cessation of prophylaxis but
completed within 4—6 weeks after cessation of breastfeeding, an additional
test is needed 2—6 weeks after completion of ARV prophylaxis.

If maternal viremia
develops while
breastfeeding (a
detectable maternal viral
load)

Prompt NAT testing of the infant

Additional testing time points are based on the clinical scenario and use of
infant ARV prophylaxis or presumptive HIV therapy; see Table 14 in
Antiretroviral Management of Infants With In Utero, Intrapartum, or
Breastfeeding Exposure to HIV.

If there is a detectable maternal viral load and breastfeeding continues, some
Panel members would recommend monthly virologic testing of the infant as
an approach to early detection of HIV infection during ongoing exposure.

Consultation with an expert is recommended to determine the need for infant
ARV prophylaxis or presumptive HIV therapy and additional testing time
points.
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Table 3. Recommended Virologic Testing Schedules for Infants With
Perinatal and Breastfeeding Exposure to HIV

See Table 13 and Table 13.1 in Antiretroviral Management of Infants With In Utero, Intrapartum, or
Breastfeeding Exposure to HIV for information about presumptive HIV therapy and ZDV prophylaxis,
including duration of ARV drugs.

Consultation with an expert and/or the National Perinatal HIV Hotline (1-888-448-8765) is recommended for
questions about HIV diagnostic testing for infants with perinatal HIV exposure who are being breastfed.

See Table 14 in Antiretroviral Management of Infants With In Utero, Intrapartum, or Breastfeeding Exposure
to HIV for information about extended ARV prophylaxis and presumptive HIV therapy during breastfeeding.

See Preventing HIV Transmission During Infant Feeding for additional guidance about breastfeeding.

aThis table summarizes standard time points for HIV virologic diagnostic testing of infants according to risk of
perinatal acquisition. High Risk is defined as maternal viremia (HIV RNA viremia [HIV RNA 250 copies/mL]) in
the 4 weeks prior to delivery, acute or recent HIV during pregnancy, or HIV diagnosed in labor or postpartum.
Viremia can be documented by a laboratory or presumed by other clinical factors (e.g., new diagnosis, ART
adherence challenges, stopping ART prior to delivery). Low Risk is defined as sustained maternal viral
suppression (<50 copies/mL) from 20 weeks of gestation through delivery. Ideally, sustained viral suppression
is documented by HIV RNA testing, including at least two consecutive tests obtained at least 4 weeks apart
with HIV RNA <50 copies/mL, but can be based on the clinical judgment of providers. Indeterminate Risk is
defined as infants not meeting criteria for High Risk or Low Risk of HIV acquisition.

b HIV RNA or HIV DNA NATSs that directly detect HIV.

¢ If maternal HIV-2 infection is suspected or confirmed, infant testing for HIV-2 can follow the same schedule
(see Virologic Assays to Diagnose HIV-2 Infections below).

Key: ART = antiretroviral therapy; ARV = antiretroviral; NAT = nucleic acid test; Panel = the Panel on
Antiretroviral Therapy and Medical Management of Children Living With HIV and the Panel on Treatment of
HIV During Pregnancy and Interventions to Reduce Perinatal Transmission; ZDV = zidovudine

Diagnostic Testing in Children With Postnatal HIV
Exposure

Infants and children with potential HIV exposure after birth (e.g., HIV diagnosed during
breastfeeding, premasticated feeding, sexual abuse, contaminated blood products, percutaneous
exposure) require age-appropriate testing. Infants with perinatal HIV exposure who have these
additional exposures after birth require HIV NAT testing for diagnosis. Infants aged <18 months who
were not exposed to HIV at delivery and infants aged =18 months who have these potential
exposures require HIV antigen/antibody testing, unless the time between potential exposure and
testing indicates that the patient is in the window for seroconversion, when an HIV NAT is more
sensitive. Repeat testing may still be required (see Pregnancy and Postpartum HIV Testing and
Identification of Perinatal and Postnatal HIV Exposure for additional information).

New Maternal HIV Diagnosis While Breastfeeding

Infants may be exposed to HIV through breastfeeding if acute maternal HIV infection occurs or when
pre-existing HIV infection was not diagnosed during pregnancy or postpartum.'’ The diagnosis of
maternal HIV infection during breastfeeding should prompt health care professionals to counsel to
discontinue breastfeeding immediately to reduce the risk of postnatal transmission to the infant. In
these situations, iterative infant virologic diagnostic testing using an HIV NAT is recommended
immediately and 14 to 21 days, 4 to 6 weeks, and 3 months after the infant’s last exposure to breast
milk (i.e., cessation of breastfeeding). A virologic test also should be performed at least 2 weeks
after cessation of presumptive HIV therapy if provided (see Antiretroviral Management of Infants
With In Utero, Intrapartum, or Breastfeeding Exposure to HIV). Duplicate tests are not needed if
some of these time points overlap with standard postnatal testing. For additional information, consult
the National Perinatal HIV Hotline (1-888-448-8765).
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Premastication

Receipt of solid food that has been premasticated or prewarmed in the mouth by a caregiver with
HIV is associated with risk of HIV transmission.8-24 If this occurs in children with perinatal HIV
exposure aged <18 months with prior negative virologic tests, it will be necessary for such children to
undergo virologic diagnostic testing because they may have residual HIV antibodies from the
antepartum period (see Special Situations below).

Additional Routes of HIV Transmission

Additional routes of HIV transmission in children include sexual abuse, receipt of contaminated blood
products, and needlestick with contaminated needles. It may be difficult to obtain a history of HIV
exposure. Therefore, age-appropriate HIV testing is recommended for infants and children with signs
and/or symptoms of HIV infection, even in the absence of documented or suspected perinatal or
non-perinatal HIV exposure. Acquisition of HIV in older children is possible through accidental
needlestick injuries, sexual transmission, or injection drug use. The only known cases of HIV
transmission through cosmetic procedures have been from unsafe infection control procedures
involving injections.?® Although tattooing or body piercing present a potential risk of HIV
transmission, no reported cases of HIV transmission from these specific activities have been
documented.?®

Diagnostic Testing

Diagnosis of HIV-1 infection in infants and children with non-perinatal HIV exposure only or in
children with perinatal HIV exposure who are aged 218 months relies primarily on HIV antibody and
antigen/antibody tests.»?” U.S. Food and Drug Administration (FDA)—approved diagnostic tests
include the following:

¢ Antigen/antibody combination immunoassays, which detect HIV-1/2 antibodies and HIV-1 p24
antigen. These tests are recommended for initial testing to screen for established infection with
HIV-1 or HIV-2 and for acute HIV-1 infection. Some data suggest that the use of immunoassays
and rapid diagnostic test combination algorithms that have limited HIV antigen breadth may not
be adequate for the diagnosis of HIV infection in children following early treatment with ART.?2
Antigen/antibody combination immunoassays can be used in infants aged <18 months, with the
purpose of documenting exposure to maternal HIV infection. Detection of maternal antibodies
that have passed transplacentally is an appropriate surrogate when direct testing of the mother
is not possible (e.g., infant was abandoned). This use is considered “off label” and outside the
FDA-approved indication.

e HIV-1/HIV-2 antibody differentiation immunoassay, which differentiates HIV-1 antibodies from
HIV-2 antibodies. This immunoassay is recommended for supplemental testing.

o HIV-1 NAT. A NAT is always indicated as an additional test to diagnose acute HIV infection.

For information on diagnosis of HIV-2 infection, see Virologic Assays to Diagnose HIV-2 Infections
below.

Special Situations

Late Seroreversion (Aged =18 Months)

Non-breastfed children with perinatal HIV exposure, no other HIV transmission risk factor, and no
clinical or virologic laboratory evidence of HIV infection may have residual HIV antibodies from the
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antepartum period and later, persisting to age 24 months of age. These children are called late
seroreverters.2%32 In one study, 14% of children with HIV exposure who did not have HIV infection
seroreverted after age 18 months.32 Due to the possibility of residual maternal HIV antibodies, HIV
NAT testing is necessary to definitively exclude or confirm HIV infection in children with perinatal HIV
exposure who have a positive HIV antibody (or antigen/antibody) test at age =18 months. Virologic
testing will distinguish late-seroreverting children who do not have HIV but have residual antibodies
from children who have antibodies due to underlying HIV infection.

Postnatal HIV Infection in Children With Perinatal HIVV
Exposure and Prior Negative Virologic Test Results With
Additional HIV Transmission Risks

In contrast to late seroreverters, in rare situations, postnatal HIV infections have been reported in
children with HIV exposure who had prior negative HIV virologic test results. This occurs in children
who acquire HIV through an additional risk factor after completion of testing.

Suspicion of HIV-2 or HIV-1 Infections With False-Negative
Virologic Test Results

Children with HIV-2 may have false-negative HIV NAT tests but persistent positive immunoassay
results.®3-3° The diagnostic approach in these situations is discussed below in Virologic Assays to
Diagnose HIV-2 Infections.

HIV NATs to Diagnose Infection in Infants
Younger Than 18 Months With Perinatal HIV-1
Exposure

HIV RNA Assays

HIV RNA assays detect extracellular viral RNA in plasma. Reported specificity is 100% at birth and
age 1 month, 3 months, and 6 months and is comparable to the specificity of HIV DNA PCR.%3
Testing at birth is expected to detect HIV RNA in infants who acquire HIV in utero and not in those
who acquire HIV from exposure during delivery or immediately before delivery (i.e., during the
intrapartum period). Studies report that HIV RNA assays identify 25% to 58% of infants with HIV
infection from birth through the first week of life, 89% at age 1 month, and 90% to 100% by age

2 months to 3 months. These results are similar to the results of HIV DNA PCR for early diagnosis of
HIV.5

The sensitivity of HIV RNA assays is affected by maternal antenatal ART or ARV drugs administered
to the infant as prophylaxis or presumptive therapy.3®

An HIV quantitative RNA assay can be used as a confirmatory test for infants who have an initial
positive HIV DNA PCR test result. In addition to providing virologic confirmation of infection status,
an HIV RNA measurement assesses baseline viral load. An HIV genotype can be performed on the
same sample to guide initial ART in an infant with HIV.

An HIV gualitative RNA assay is an alternative diagnostic test that can be used for infant testing.3:37-4!

The Cobas qualitative HIV1/HIV2 RNA assay is a nucleic acid amplification test approved by the FDA
in 2020 for the simultaneous detection and differentiation of HIV-1 and HIV-2 RNA in serum and
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plasma. This assay may be used in the diagnosis of HIV infection in pediatric patients aged <2 years
and in pregnant women.*!

HIV DNA PCR and Related Assays

HIV DNA PCR is a sensitive technique that is used to detect intracellular HIV viral DNA in

peripheral blood mononuclear cells. The specificity of the HIV DNA PCR is 99.8% at birth and

100% at age 1 month, 3 months, and 6 months. Studies report that HIV DNA PCR assays identify
20% to 55% of infants with HIV infection from birth through the first week of life, with the same
caveat as for RNA testing—testing at birth will not detect infection in those infants who acquire HIV
during the intrapartum period. This percentage increases to >90% by age 2 weeks to 4 weeks and to
100% at age 3 months and 6 months.3°

Two studies provided data on diagnostic testing at different time points in infants with confirmed HIV
infection, including those who had negative test results at birth. One study noted that among

47 infants with HIV infection who had negative DNA PCR test results at birth, 68% were identified
during the period of neonatal ARV prophylaxis at 4 to 6 weeks; by 3 months, all 47 infants were
identified.*> Another study from Cape Town evaluated the sensitivity of HIV DNA assays within

8 days of life during and after initiating ART in infants with HIV. The infants had been exposed to
ART in utero, as well as ARV drugs for prophylaxis and treatment. In seven infants who achieved
virologic suppression (defined as a continuous downward trend in plasma HIV RNA, with

<100 copies/mL after 6 months), total HIV DNA continued to decay over 12 months. The

authors noted that one infant had undetectable HIV DNA after 6 days on treatment, another had
undetectable HIV DNA after 3 months, and a third had undetectable HIV DNA after 4 months,
suggesting that rapid decline of HIV-1 RNA and DNA may complicate definitive diagnosis.*?

The AMPLICOR® HIV-1 DNA test has been used widely for diagnosis of HIV in infants perinatally
exposed to HIV-1 infection since it was introduced in 1992. However, it is no longer commercially
available in the United States. The sensitivity and specificity of noncommercial HIV-1 DNA tests that
use individual laboratory reagents may differ from the sensitivity and specificity of FDA-approved
commercial tests. These considerations underscore the importance of testing with HIV NATs in non-
breastfed infants at 4 months—well after ARV and possible exposures have stopped (e.g., neonatal
ARV prophylaxis, presumptive HIV therapy, breastfeeding).

Other Issues

Additional Considerations in HIV Testing

Early HIV NATs were developed using HIV-1 Group M subtype B, the predominant viral subtype
found in the United States, but current HIV NATSs detect all HIV-1 subtypes. Almost all platforms
increase sensitivity by amplifying more than one highly conserved region of the HIV genome.
However, if results of testing suggest HIV infection but virologic tests do not amplify HIV, then HIV-2
testing is indicated (see below). If HIV-2 testing is also negative, then the possibility of a new variant
of HIV that does not amplify should be considered, and discussion with an HIV expert
recommended.
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Chimeric Antigen Receptor T-Cell and Lentiviral-Based Gene
Therapy May Give Rise to False-Positive HIV Nucleic Acid
Test Results

Chimeric antigen receptor (CAR) T-cell immunotherapy is a major advancement in cancer
therapeutics, including for pediatric B-cell acute lymphoblastic leukemia. Reprogramming of T cells
is achieved by using gammaretroviral or lentiviral vectors. Reports indicate that these vectors may
interfere with long terminal repeat genomes in HIV NAT results and, thus, produce false-positive
results. As CAR T-cell therapy becomes more widely available for multiple indications, it will be
important for clinicians to recognize that routine HIV-1 NAT results may give rise to false results. In
addition, lentiviral vector—based gene therapy as treatment for severe combined immunodeficiency
can give rise to false-positive HIV NAT results. Laboratories should, therefore, have appropriate
alternate HIV-1 NAT resulting platforms made available for this emerging patient population.*347

Virologic Assays to Diagnose HIV-2 Infections

HIV-2 infection is endemic in Angola; Mozambique; West African countries, including Benin, Burkina
Faso, Cape Verde, the Gambia, Ghana, Guinea, Guinea-Bissau, Ivory Coast, Liberia, Mali,
Mauritania, Niger, Nigeria, Sao Tome, Senegal, Sierra Leone, and Togo; and parts of India.*850
HIV-2 infection also is well documented in France and Portugal, which have large numbers of
immigrants from these regions.>15? HIV-1 and HIV-2 coinfection may occur, but this rarely is
described outside areas where HIV-2 is endemic. HIV-2 is rare in the United States. Although
accurately diagnosing HIV-2 can be difficult, it is clinically important because HIV-2 strains are
resistant to several ARV drugs that were developed to suppress HIV-1.53% (See HIV-2 Infection and

Pregnancy.)

HIV-2 should be suspected if HIV infection is linked to an area that is endemic for HIV-2 infection or
if HIV test results are suggestive of HIV-2 infection (i.e., positive initial HIV 1/2 immunoassay test
result and HIV-1 RNA viral loads that are at or below the limit of detection in the absence of
treatment). The current recommendation is to use an HIV-1/HIV-2 antibody differentiation
immunoassay for supplemental testing.*

Between 2010 and 2017, the number of HIV-1/HIV-2 differentiation test results reported to the
Centers for Disease Control and Prevention (CDC’s) National HIV Surveillance System increased.
More than 99.9% of all HIV infections identified in the United States were categorized as HIV-1, and
the number of HIV-2 diagnoses (mono-infection or dual-infection) remained extremely low (<0.03%
of all HIV infections).%®

Infant testing with HIV-2—specific DNA PCR tests or HIV-1/HIV-2 qualitative RNA PCR tests should
be performed at time points similar to those used for HIV-1 testing when evaluating an infant
exposed to known or suspected HIV-2 infection. HIV-2 DNA PCR testing can be arranged by the
HIV surveillance program of the state or local health department through their public health
laboratory or the CDC because this assay is not commercially available.>”°8 Clinicians should
consult with an expert in pediatric HIV infection when caring for infants with suspected or known
exposure to HIV-2.4859

The diagnosis of HIV-2 in children with only non-perinatal exposure or in children with perinatal
exposure aged =18 months should also follow the CDC and Association of Public Health
Laboratories 2014 laboratory testing guidelines, which recommend using an HIV-1/HIV-2 antibody
differentiation immunoassay that distinguishes between HIV-1 and HIV-2 antibodies for
supplemental testing. All HIV-2 cases should be reported to the HIV surveillance program of the
state or local health department; additional HIV-2 DNA PCR testing can be arranged by a local
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public health laboratory or by CDC if an HIV-1/HIV-2 antibody differentiation immunoassay is
inconclusive. HIV-2 DNA PCR testing may be necessary for definitive diagnosis, although this assay
is not commercially available.5":58

Knowledge Gaps

e Research is needed for the development of improved HIV NAT diagnostics for infant testing with
rapid turnaround times.

o Further studies are necessary to evaluate the sensitivity of HIV RNA/DNA assays during ARV
prophylaxis and treatment in both mothers and infants.

e Research is needed to determine the optimal length between cessation of infant ARV
prophylaxis and HIV testing with newer, long-acting agents.

e Research is needed to determine the optimal timing and frequency of infant HIV testing during
breastfeeding.
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