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Abstract

In 2015, only 53 infants born in the United States acquired HIV, the lowest recorded number of
perinatal HIV infections. Recognizing this significant achievement, we must acknowledge that the
United States has not yet reached the goal of eliminating perinatal HIV transmission. This
manuscript describes different approaches to perinatal HIV preventive services among five states
and the District of Columbia as case studies. Continuous focus on improving identification,
surveillance and prevention of HIV infection in pregnant women and their infants is necessary to
reach the goal of eliminating perinatal HIV transmission in the United States.

Introduction

Perinatally acquired HIV infections among infants born in the United States have been
steadily declining for more than 20 years!. After a dramatic (71%) reduction from 1630
infections in 1993 to 480 in 1996 following the introduction of zidovudine prophylaxis for
pregnhant women living with HIV and their infants, approximately 200 infants who were
born in the United States acquired HIV infection annually in the first decade of the current
century? 3. In 2015, the Centers for Disease Control and Prevention (CDC) estimated only
53 infants born in the United States acquired perinatal HIV, the lowest number of perinatal
HIV infections to date*. This reduction in perinatal HIV transmission is attributed to number
of important interventions: a) implementation of routine opt-out HIV testing of all pregnant
women®; b) introduction of combination antiretroviral treatment (ART) during pregnancy?®;
c) elective cesarean delivery for women with plasma HIV RNA viral load >1000 copies/ml’;
and d) avoidance of breastfeeding by women living with HIV8.

Despite the dramatic decline in the number of perinatal infections3, at the national level we
have not yet reached the target of elimination at the national level set by CDC as an
incidence < 1:100,000 live births and a perinatal transmission rate < 1%?2. In 2008 all United
States HIV surveillance jurisdictions incorporated name-based HIV reporting, facilitating
estimation of the incidence of perinatally-acquired HIV infection1®. In 2015, the national
incidence reported by CDC was 1.3/100,000 live births , which is still above the threshold
for perinatal HIV elimination®. This target is even further out of reach for African American
populations with a disproportionally high perinatal HIV incidence rate of 5.4/ 100,000 live
births compared to 0.4/100,000 live births among White children?.

The second target for elimination requires determining the perinatal HIV transmission rate;
this has proven to be more challenging than assessing incidence. While the new cases of
perinatal HIV are declining, the national transmission rate cannot be accurately determined
because pregnancies and deliveries in women living with HIV in the United States are not
routinely tracked. Funding for Enhanced Perinatal Surveillance (EPS) ended in 2011, and
although Perinatal HIV Exposure Reporting is currently recommended by the CDC, there is
no national mandate to report HIV infection during pregnancy. The annual number of HIV-
infected women delivering in the United States was last estimated at 8,700 in 20061,
Indirect measures suggest that the number of pregnant women living with HIV rose in late
1990s and early 2000s; however perinatal HIV exposures reported to CDC by state and city
surveillance systems suggested a potential decline in number of pregnancies with HIV of
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approximately 20% from 2009 to 201312, In fact, in a recent analysis the CDC estimated a
14% decline in the annual number of births to women living with HIV and as well as a
decline in the annual number of women with HIV infection, approximately 5000, delivering
infants in the USA13, Surveillance of pregnancy and HIV at the national level could
significantly improve our knowledge about reproductive health and the pregnancy outcomes
among women living with HIV in the USA.

Major obstacles to reaching elimination of perinatal HIV in the United States have been
identified in several recent reports and include late diagnosis of HIV among pregnant
women and suboptimal ART for their treatment and prevention of pediatric infections.
Geographic and racial disparities of perinatal HIV outcomes continue to point to the
Southern States and African American mother-child pairs as most vulnerablel415, Current
lack of a national surveillance system for tracking pregnancy outcomes in women living
with HIV also needs to be addressed6. Moreover, all perinatally HIV-infected children born
in the United States need to have timely access to the most current treatments, including
early initiation of ART.

To address this goal of reaching the national perinatal HIV elimination targets, a meeting
entitled Improving Early Infant Diagnosis was sponsored by the National Institutes of Health
(NIH), National Institute of Allergy and Infectious Diseases (NIAID), Division of AIDS
(DAIDS) in May 2016, where the current status of perinatal HIV and HIV preventive
strategies of the United States was reviewed. The six states and district (New York State,
Louisiana, lllinois, Georgia, Florida and District of Columbia) with the high rates of HIV/
AIDS and significant experience with perinatal HIV prevention were invited to participate
with the goal of identifying barriers and facilitators towards reducing perinatal HIV
transmission. In this manuscript we summarize, as case studies, regional approaches to
perinatal HIV prevention and provide a consensus opinion on the way forward towards
eliminating perinatal HIV transmission in the United States.

Case Studies

New York State

Epidemic landscape: In New York State, three coincident epidemics (HIV, injection drug
use and crack cocaine) led to high prevalence of HIV infection in women and high perinatal
HIV rates in the early to mid-1980s1. Since 1988 the Department of Health (DOH) has
included universal dried blood spot HIV screening in the routine inborn-errors-of-
metabolism screening of all newborns on the New York State8. Through this testing, 1,885
(0.66 %) women giving birth were found to be HIV-infected in 198919; with a
seroprevalence in the 13 most affected postal codes in New York City greater than 3%78.
Considering transmission rates at that time of (25-33%), 471-622 infants were estimated to
have acquired HIV infection in New York State in 1989.

Perinatal HIV prevention response: New York State began an unprecedented public
health initiative involving rapid translation of new scientific discoveries into policy and
practice through an extensive collaboration among health departments, health care providers,
and community and advocacy organizations20. Several important initiatives were

AIDS. Author manuscript; available in PMC 2020 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Gnanashanmugam et al. Page 4

Illinois

undertaking some of which are summarized in Table 1. First, clinical guidelines to expand
HIV counseling and testing were introduced in 1985, followed by case management
programs funded through Medicaid and grants for HIV/AIDS (1990), supportive services for
high-risk and HIV-infected women (1992) and co-located HIV/gynecological services
(1993). In 1995 the New York State DOH Pediatric HIV Diagnostic Testing Service was
implemented, closely followed by the clinical and targeted public education, regulation to
require prenatal providers to routinely offer HIV counseling and testing to pregnant women.
(Table 1) Other major initiatives included: un-blinding the newborn dried blood spot HIV
test results with active public health follow-up of HIV-exposed infants, expedited HIV
testing of women at delivery or their newborns in women without documented HIV test
during the prenatal period, and recommendation for repeat testing in the third trimester to
identify women with seroconversion during pregnancy°. (Table 1)

Recent updates: Since the 1990s, New York State experienced a steady decline in the
prevalence of HIV in childbearing women and a dramatic decline in the number of new
pediatric HIV infections. In 2013, only 2 cases of perinatal transmission were detected, a
rate of 0.05 per 100,000 live births and 0.5 percent of HIV-exposed births?1, meeting CDC
criteria for elimination of perinatal transmission®. However, after an 18-month period with
no perinatal transmission, a new infant case occurred in early 201622, Nevertheless, the
extraordinary progress in reducing perinatal transmission in New York State through multi-
sectorial collaboration points the way for other states to follow.

Epidemic landscape: The first cases of AIDS were reported in Illinois in 1980. The first
perinatal HIV diagnosis in Illinois was reported to the state in 1985. Since then, 506
perinatally transmitted HIV cases have been reported in Illinois through the end of 20134. A
state survey of all maternity hospitals in 2001 found that an average of only 72% of women
presenting to deliver had a documented result from HIV screening during pregnancy. A
coalition of advocates and public health partners worked to help enact legislation that would
mandate the counseling and an offer of HIV testing to all pregnant women as early in the
pregnancy as possible.

Perinatal HIV prevention response: In 2003, Illinois adopted a state law mandating the
counseling and offering of a rapid HIV test at delivery to women without a documented HIV
test result during the current pregnancy?3. (Table 1) The law also mandated that maternal
HIV test results be documented in the prenatal, labor and delivery and newborn charts. Four
years later, the state law was amended to also mandate HIV testing of all infants born
without a documented maternal HIV test result; parental consent is not required prior to
newborn HIV testing. (Table 1) Positive results from rapid HIV testing in labor and delivery
on either the mother or the infant are required to be promptly communicated to a state-
sponsored perinatal HIV Hotline to ensure proper treatment and follow up of all cases?4. The
Hotline serves as a single point of entry and linkage to care for pregnant women with HIV
and also as a connection to specialized perinatal HIV case managers, who provide field or
home-based care for vulnerable women needing extra support. (Table 1)
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Recent updates: The perinatal HIV services are sustained through public funding (the
Illinois Department of Public Health and the Illinois Department of Women’s Health) in
partnership with private non-profit support (Pediatric AIDS Chicago Prevention Initiative)
and the specialty HIV/Obstetric and HIV/Pediatric providers in the state. The CDC
estimated that 18 infants born in 2012 in Illinois acquired HIV12, and since that time, the
number of children born in Illinois with HIV infection has decreased to 4 in 2013, 3 in 2014,
31in 2015 and 1 in 2016 (personal communication, Cheryl Ward, Illinois DOH). Ongoing
challenges include reducing rates of HIV seroconversion during pregnancy, implementing
repeat 3" trimester HIV testing without legislative mandate for repeat testing in pregnancy,
and addressing ongoing stigma faced by women living with HIV infection.

District of Columbia

Epidemic landscape: Washington, DC has had high overall HIV prevalence for over a
decade with a 2% prevalence reported in 20162°. Perinatal HIV transmission soared in 2005,
and in that year the metropolitan DC area contributed to nearly 9% of new pediatric AIDS
diagnosis in the nation26,

Perinatal HIV prevention response: Introduction of name-based HIV reporting in 2006
and mandatory reporting of pregnancies in women living with HIV to the DC DOH in 2013
improved tracking of perinatal HIV exposure. (Table 1) DC DOH estimates ~80% of all
pregnant women living with HIV are captured in HIV surveillance. Approximately 95% of
pregnant women at higher risk for perinatal transmission, such as high maternal viral load,
inadequate prenatal care or maternal mental health concerns are included in HIV
surveillance (personal communication from Anitra Denson, MD, DC DOH). Without
mandatory repeat HIV testing, the DOH of DC, Maryland (MD), and Virginia (VA), since
2007, recommended repeat HIV screening for all pregnant women during the third trimester
and if not performed, and if maternal HIV status is unknown, rapid HIV screening during
labor for mothers and infants at all regional healthcare facilities in the DC metropolitan and
MD and VA suburban areas. (Table 1) Linkage to neonatal testing and care for the entire
metropolitan area is centered at the Pediatric HIV program at Children’s National Health
System, which serves as the main provider of early infant diagnostics for an estimated 95%
or more of perinatally HIV-exposed infants in the area.

Recent updates: Multi-sectorial collaboration helped decrease rates of perinatal HIV
transmission DC. During 2013-2015, the Pediatric HIV program evaluated 388 HIV-
exposed infants referred from the area, with 16% (n=62) representing high-risk exposures,
and reported zero transmission events2’. Unfortunately, two transmissions from the DC
metropolitan area were reported in 2016 (personal communication, Natella Rakhmanina,
Children’s National Health System), factors associated with the transmission were reported
in both cases and included lack of antenatal care and non-adherence to ART. Federal funding
(Ryan White parts A and D) provide crucial support to the continuum of perinatal services
including funding of a designated perinatal coordinator at Children’s National Health
System closely interlinked with regional healthcare facilities and health departments that
provide testing and care to the HIV-infected mothers.
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Georgia

Florida

Epidemic landscape: Georgia ranked fifth nationally in total number of new diagnoses
of HIV infection in 2014; approximately 20% of these diagnoses occurred in females,
including women of childbearing age28:29. Twenty-nine infants born in the state were
diagnosed with HIV infection between 2011-2015, compared to 38 between 2006-2010
(personal communication, Pascale Wortley, M.D., Georgia Department of Public Health).
Many factors at the state and local levels hinder elimination of perinatal HIV and need to be
addressed, including increasing state support for programs to identify and link HIV-infected
women to appropriate services, strengthening the perinatal HIV surveillance system and
improving perinatal HIV prevention infrastructure at local delivery hospitals3C.

Perinatal HIV prevention response: In 2015, the Georgia Department of Public Health,
in collaboration with Emory University, developed the Perinatal HIV Services Coordination
(PHSC) program to close gaps in the perinatal HIV care continuum. (Table 1) The program
connects local public health departments with healthcare providers and labor and delivery
units to facilitate identification, linkage, and retention of HIV-infected pregnant women and
HIV-exposed infants in care. The PHSC program initially focused on 11 birthing facilities in
the Atlanta Metropolitan Statistical Area, with a plan to expand to rural Georgia. Additional
objectives of the program include ensuring provision of antiretroviral drugs (ARVS) as
treatment and prophylaxis, promotion of perinatal HIV exposure reporting, education of
providers on national perinatal HIV prevention guidelines and evaluation of institutional
infrastructure.

Recent updates: Initial findings of a survey to assess facilities and practices suggested
that nine of the 11 centers that were surveyed failed to follow standard-of-care guidelines,
including assessment of maternal HIV status during labor by rapid testing3!. Nearly all
providers were unaware of the National HIV Clinician Consultation Center, the organization
supporting the national perinatal HIV hotline that provides immediate consultation for
management of HIV in pregnancy?!. Practices overall were highly variable, with only four
of 11 centers stocking liquid formulations of nevirapine for infant prophylaxis. The PHSC
program assisted hospitals to fill gaps identified by the survey with education and training to
providers and implementation of an electronic notification system for reporting of perinatal
HIV exposures to the Department of Public Health as part of state HIV surveillance.

Epidemic landscape: Florida’s system for perinatal HIV transmission prevention
includes a number of largely decentralized programs: Ryan White Programs Parts C & D
supporting perinatal HIV prevention coordinators, 115 obstetrical hospitals and 35 birthing
centers, Florida DOH surveillance reporting of deliveries to women living with HIV within
24 hours of the delivery (implemented in 2006), Baby Rxpress Program for postpartum
zidovudine prophylaxis at no cost to families, and Children’s Medical Services Pediatric
HIV Referral Centers. (Table 1) Despite the these varied programs, Florida continues to rank
in the top 3-4 states in the United States for annual perinatal HIV transmission3.
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Louisiana

Perinatal HIV prevention response: In 2016, the Florida DOH HIV Surveillance
Program performed a retrospective review of de-identified data from the Enhanced HIV/
Acquired Immune Deficiency Syndrome (AIDS) Reporting System for the years 2007
through 2014 to identify factors associated with perinatal HIV transmission risk32. (Table 1)
From 2007 through 2014 they documented 4574 deliveries to women living with HIV and
70 HIV infections among infants born in Florida with an overall transmission rate of 1.5%
through those years. The transmission rate ranged from 2.5% in 2007 to 0.5% in 2011, but it
rose to 1.6% in 2016. Analysis of transmission risks showed that transmission was primarily
associated with insufficient antenatal and prenatal care and a lack of HIV diagnosis and
ARVs during pregnancy. lllegal substance use during pregnancy and breastfeeding was an
additional risk factor.

Recent updates: To further decrease perinatal HIV transmission Florida aims to
implement individualized patient care and supportive services for pregnant women at risk of
HIV infection and more coordinated HIV testing and reporting. Remaining challenges
include: HIV testing in pregnancy with repeat 3 trimester testing and rapid testing in labor
for women without documented HIV results, as well as addressing mental illness and
substance abuse in women of reproductive age3334. The state perinatal case report form is
currently being revised to better identify more missed opportunities.

Epidemic landscape: In 2015, Louisiana had the second highest rate of HIV diagnoses in
the United States8, and from 2004— 2013, of 1728 identified HIV-exposed infants, 54 were
determined to be infected with HIV3°, Rates of perinatal transmission have declined over the
years but surveillance and care for HIV-infected pregnant women and their exposed infants
remains a challenge. Late diagnosis of HIV in pregnancy, lack of ART during pregnancy,
labor and delivery were identified as missed opportunities in perinatal HIV prevention3.

Perinatal HIV prevention response: Perinatal HIV exposure surveillance has been a
part of the Louisiana STD/HIV surveillance unit since 1999 through the Enhanced Perinatal
Surveillance (EPS) program and continued through core surveillance funding after 2011
when funding for the EPS program ended. (Table 1) Fetal Infant Mortality Review HIV
methodology (FIMR/HIV) sites in New Orleans and Baton Rouge were established in 2009
to review and identify root causes of perinatal transmissions and high-risk perinatal
exposures to HIV to prevent future transmissions. In 2014, Louisiana passed legislation
requiring opt-out HIV and syphilis testing at the first prenatal care visit in the third trimester
as well as at the first prenatal care visit. Additionally, while HIV during pregnancy is a
reportable condition in Louisiana, most perinatal exposures are identified postpartum
through active reporting to field epidemiologists that cover all nine regions of Louisiana. In
an attempt to prevent future transmissions of HIV, the STD/HIV surveillance unit developed
a pregnancy report form in 2016 to improve statewide reporting and to document continuum
of care during pregnancy and postpartum period.

Recent updates: While perinatal transmissions have declined over the recent years,
FIMR/HIV remains a primary element in the program’s ability to identify and address
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system issues relating to high-risk perinatal HIV exposures. Efforts have been made to
implement the FIMR/HIV Community Action Team to evaluate the efficacy of legislation
regarding third trimester testing, and the surveillance unit has been working with Medicaid
to analyze screening data of pregnant women since the policy change in 2014. While
reporting of HIV and syphilis during pregnancy remains a problematic, the program has
made several efforts to improve provider reporting, (e.g. including the form in provider
education packets and increased provider outreach through field staff.) Enhanced outreach is
needed to improve timely reporting of disease during pregnancy and increase prevention
efforts of perinatal transmission.

Discussion

As described above, various states and District of Columbia have adopted individual
approaches to tackle perinatal HIV prevention. Some, such as New York State and Illinois,
created a strong legislative and regulatory environment favoring HIV testing and treatment
during pregnancy and in newborns. Others adopted more decentralized approaches with
local HIV programs taking on various consulting and coordinating tasks within the
prevention cascade. Each state and District of Columbia, however, has recognized the
importance of strong surveillance programs, cohesive and coordinated action, and social and
financial support for these programs to improve maternal HIV care and prevent pediatric
infections. On the national level, lessons learned pointed to the need for knowledge and
communication between states and regions on perinatal HIV issues. The NIH sponsored
meeting served as a platform for the exchange of best practices and regional approaches to
managing perinatal HIV; such exchanges should facilitate efforts to reach elimination of
perinatal HIV transmission in the United States.

While there have been impressive gains in prevention of perinatal HIV transmission in the
United States since the beginning of the epidemic, remaining gaps dictate the need to
accelerate efforts to achieve elimination of perinatal HIV at the national level.

For the past decade, United States perinatal HIV guidelines have recommended nucleic acid
testing (NAT) at 14-21 days of life for infants born to women living with HIV, with
additional NAT testing at birth for infants at high risk for perinatal HI\V36. Use of postpartum
zidovudine with or without additional ARVs depending on the HIV exposure risk has
become a recommended postpartum approach to the management of the HIV-exposed
newborn. However, the 2013 report of “functional cure” case in an infant in Mississippi
following initiation of combination triple ART at therapeutic doses within 30 hours of birth
has put a new spotlight on the postpartum management of the infants with high risk
exposures3’: 38, The prolonged “remission” without ART in a Mississippi case pointed to
potential benefits of very early initiation of combination ART including a reduction in the
size the viral reservoir with intense treatment following the establishment of the infection38.
The events of the “Mississippi baby” have not only led to promising research efforts but
have also had an impact on clinical guidelines and practice in the United States and
elsewhere. National experts report that physicians across the USA are increasingly doing
diagnostic testing of high risk infants at birth, and some start postnatal ART rapidly within
hours after birth, treating high-risk infants “presumptively” with doses ranging from those
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used for prophylaxis to doses used for treatment while test results are pending36:39: 40,
Currently, however, this approach and practice are challenged by the limited availability of
appropriate ARV formulations for infants and the lack of data to inform dosing guidelines
for those younger than 2 weeks of age36. Safety data, pharmacokinetic data, and appropriate
ARV formulations for the newer more potent ARVs are critically needed for postpartum
HIV prevention and treatment of neonatal HIV not only globally, but in the USA as well.
Recent approval (2017) of the first integrase inhibitor raltegravir for neonatal use is
promising; however, experience in clinical practice remains limited. These needs have
prompted a number of important studies and clinical trials for a several ARVs and as well as
the development of the formulations for newborns and young infants#1: 42, 43. 44,

Research is currently underway to optimize HIV treatment and prevention in neonates. In
the International Maternal Pediatric Adolescent AIDS Clinical Trials (IMPAACT) network
study P1115, HIV-infected neonates are treated with an intensified 4-drug ART regimen to
reach plasma HIV RNA suppression, and ART cessation is considered at ~2 years of age to
assess for potential for remission®®. P1115 study is generating important data about the
pharmacokinetics of nevirapine in the first weeks of life and the dynamics of the latent viral
reservoir in infancy6. Similar studies evaluating outcomes of very early ART on HIV
reservoirs and potential for HIV remission are funded by the NIH and are in progress in
several international settings#’: 48,

In the United States Treating Infants Early Study (TIES), also funded by NIH, aims to assess
the safety and virologic outcomes of very early ART#9. Recognizing that many clinicians are
initiating infants with HIV on ART within the first days of life, frequently using off label
investigational doses or regimens of ARV drugs outside of current guidelines, TIES is
enrolling infants with HIV within community settings throughout the United States. With
well-characterized clinical histories and banked specimens, children in the TIES cohort will
also be candidates for future studies of remission or treatment reduction strategies.

Infants with HIV in the United States should have access to the best available therapies and
to potentially curative interventions. In addition to studies supporting a biomedical research
agenda, more implementation research, including research examining ongoing prevention
practices and uptake of individualized care models for high risk pregnancies is needed to
identify best practices in perinatal HIV elimination in the United States.

Conclusion

The dramatic reduction of perinatal HIV transmission is one of the most remarkable
achievements in the history of the HIV epidemic. Since the first cases of pediatric AIDS
were recognized in the USA more than thirty years ago, the collaborative efforts of
scientists, clinicians, policy makers and community members have expedited the path from
scientific discovery to clinical practice, bringing us to the threshold of perinatal HIV
elimination. Throughout the United States most pregnant women now have access to HIV
testing and safe and efficacious ART that benefits their own health and prevents perinatal
HIV transmission. Similarly, HIV-exposed infants have access to timely diagnostic testing
and effective ART. Although the United States has not yet achieved the targets for perinatal
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HIV elimination, a precedent for HIV elimination has been set in some states and lessons
learned from these successes need to be utilized in other regions.

Elimination of perinatal HIV in the United States is not a one-time event and reaching and
sustaining this target will require continued persistent financial and logistic support. Repeat
HIV testing during pregnancy, coordination of perinatal HIV services, and implementation
and maintenance of perinatal HIV surveillance systems are critical to ensure continued
success preventing new perinatal HIV infections. It is particularly critical when reaching the
most vulnerable populations of women who face challenges such as substance abuse,
disengagement from HIV care or have acquired HIV infection during pregnancy. National
collaboration and research must continue to optimize ART strategies for mothers and
infants, including studies aimed to achieve a cure as the goal of HIV elimination. Concerted
coordinated efforts by scientists, care providers, policy makers, and communities will be
required to maintain focus on improving identification, surveillance and prevention of HIV
infection in pregnant women and their infants to achieve a once unthinkable goal of
elimination of perinatal HIV infection in the United States.
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