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Elimination of the Perinatal Transmission of
HIV and Syphilis in Puerto Rico and Sustained
Success since 2007: Convergence of Science,
Women-Centered Care, and Policy

Carmen D. Zorrilla, MD*; Linnette Rodriguez-Figueroa, PhDt;
Sandra Miranda-De Ledn, MPH#%; Bernardita Lopez-Alvarado, MS%;
Eileen Pérez, BSWY; Silvia E. Rabionet, EAD1§

Objective: There have been significant successes in the fight against HIV/AIDS
due to the access to rapid HIV testing, interventions to reduce the mother-to-child
transmission (MTCT) risk, potent and effective antiviral medications, and other
biomedical prevention strategies. The purpose of this work is to demonstrate that
Puerto Rico eliminated Mother-to-Child Transmission of HIV (MTCT) following the
2017 World Health Organization (WHO) criteria for validating the elimination of
MTCT and Syphilis.

Methods: Existing epidemiological data from Puerto Rico was used to document
the elimination of MTCT and Syphilis. Data to calculate the indicators was obtained
from the various divisions of the Puerto Rico Department of Health, including vital
statistics, surveillance data, and programmatic outcomes.

Results: Puerto Rico eliminated MTCT and syphilis, according to the WHO
indicators, earlier than other countries. We can trace the outcomes to 1994 using
the incidence rate of perinatally-acquired HIV of <50/100,000; to 2007 using HIV
perinatal transmission rates for non-breastfeeding countries (<2%), to 2008 using
90% of women receiving ART at delivery, and to 2005 using the incidence rate of
congenital syphilis of <50/100,000.

Conclusion: Not only have we eliminated the MTCT of HIV and syphilis, but the
efforts have been sustained since 2000. The elimination of transmission of infectious
diseases requires the intersection of scientific feasibility, coordinated interventions,
and political will, successfully attained in Puerto Rico. [P R Health SciJ 2021;40:12-18]
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he HIV/AIDS epidemic has affected millions of
Tindividuals worldwide. Puerto Rico was impacted early

with the epidemic, exhibiting a different epidemiologic
pattern than the one in the US. Initially, injection drug use (IDU)
was the most common risk behavior among males (now it is sex
with men), while heterosexual transmission has been the most
common HIV risk for women. There have been significant
successes in the fight against HIV/AIDS. Among them, access to
rapid HIV testing, interventions to reduce the mother-to-child
transmission (MTCT) risks, and effective antiviral therapies
that have demonstrated elimination of sexual transmission
risks. Science has demonstrated that treatment saves lives,
and that testing and access to therapy reduces the mortality
and morbidity and reduces infectivity. Puerto Rico (PR) has
contributed to the science and swiftly acted on evidence to
provide treatment and care as new developments emerged,
eliminating perinatal HIV transmission.
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Historically, more than 70 million people have been infected
with HIV and about 35 million people have died of HIV
complications (1). Globally, 37.9 million [32.7-44 million]
people were living with HIV at the end 0f2018. An estimated 0.8%
[0.6-0.9%] of adults aged 15-49 years worldwide are living with
HIV. The African region remains the most affected, with 1 in every
25 adults (3.9%) living with HIV and accounting for nearly two-
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thirds of the people living with HIV worldwide (1). At the end of
2018, 1.7 million children ages 15 and younger were living with the
virus, only about one-third were getting treatment (2). On 2018,
UNAIDS estimated that there were 160,000 new HIV infections
in children 0-14 years and that 210,000 infections were averted
by maternal treatment in pregnancy (3). Without treatment, the
HIV MTCT transmission rates range from 15 to 45%.

Approximately 5,000 women living with HIV give birth
annually in the US (4). The HIV MTCT has been reduced
to less than 1% in the United States due to universal HIV
prenatal screening, antiviral treatment (ARV) for pregnant
women, elective Cesarean delivery for women with HIV
RNA>1,000 copies/ml, infant ART, and infant formula (S,
6). The interventions included in the landmark PACTG 076
study included: treatment during pregnancy (equivalent to
Pre-Exposure Prophylaxis/PrEP), treatment during labor and
delivery (equivalent to PrEP), and infant therapy for 6 weeks
(equivalent to Post-Exposure Prophylaxis/PEP). When women
are identified during pregnancy due to universal HIV rapid
testing, in most settings (with resources) they are placed in
antiviral therapy, what providers now refer as Rapid ART or
same-day therapy (7, 8).

In 2014 and 2017, the World Health Organization (WHO)
released the Global Guidance on Criteria and Processes for
Validation: Elimination of Mother-to-Child Transmission
of HIV and Syphilis (EMTCT) (9). Achieving validation of
EMTCT is a tremendous accomplishment, but maintaining this
status is equally important and requires sustained programmatic
efforts. In 2015, the WHO announced that Cuba became the
first country to be validated for the elimination of MTCT and
syphilis (10, 11).

We had previously reported the reduction of the perinatal
HIV transmission in Puerto Rico with data from 1990 to 2006
(12). This paper aims to: a) present additional data confirming
that in fact we have eliminated the MTCT using the World
Health Elimination Criteria; b) assert the claim that, using the
WHO criteria, Puerto Rico eliminated MTCT much earlier
than the reported timeframe for Cuba and other countries; c)
provide a historical perspective of the convergence of science,
practice, and policy that contributed to this achievement. We
have eliminated the HIV perinatal transmission and sustained
success ever since 2000.

Puerto Rico is considered an unincorporated territory of the
US; it is an associate member of the WHO (13) and of the Pan-
American Health Organization (PAHO) (14). Its achievements
should be included in the list of countries that have eliminated
the MTCT of HIV and Syphilis.

Methods

Epidemiological data was used to validate compliance with
impact and process indicators as stated in the 2017 Global
Guidance on Criteria and Processes for Validation: Elimination
of Mother-to-Child Transmission of HIV and Syphilis
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(EMTCT). Specifically, we used two impact indicators for
validation of EMTCT of HIV (according to section 3.1 of the
plan): 1) apopulation case rate of new pediatric HIV infections
due to MTCT of <50 per 100,000 live births and 2) an HIV
MTCT rate of <2% (non-breastfeeding countries). The impact
indicators for validation of EMTCT of syphilis (according to
section 3.2 of the plan) was a case rate of congenital syphilis of
<50 cases per 100,000 live births.

We included the data for three process indicators for validation
(according to section 3.5 of the plan): 1) population-level
antenatal care (ANC) coverage (at least one visit) of >95%, 2)
coverage of HIV and/or syphilis testing of pregnant women of
>95%, and 3) antiretroviral therapy (ART) coverage of HIV-
positive pregnant women of >95%.

Puerto Rico Department of Health (PR DoH) data was used
to document the indicators. Data from the Vital Statistics Office
included: total number of live births per year (1980-2016),
congenital syphilis cases from 2005 to 2016, and number of
women attending prenatal care, trimester of first visit, and total
number of visits from 2005 up to 2016. Recent data on births
and prenatal care was obtained from the Division of Mothers,
Children, and Adolescents. The HIV/AIDS Surveillance
Program provided the number of perinatally-acquired HIV
infections, number of women who tested positive in pregnancy
who gave birth; number of HIV positive women who received
antiviral therapy during pregnancy, labor, or delivery; and
number of infants who received antiviral therapy. The number of
congenital syphilis was obtained from the Sexually-Transmitted
Diseases Surveillance Office.

The incidence rate of perinatally-acquired HIV Infections
(per 100,000 live births) was computed from 1980 to 2016.
The incidence rate for congenital syphilis was computed from
2005 to 2016. The rate of HIV Mother-to-Child Transmission
(MTCT), the proportion of pregnant women with at least one
prenatal visit, and the proportion of HIV-positive pregnant
women who received antiretroviral therapy during pregnancy or
birth were computed from 2005 to 2015. Figures for the impact
and process indicators were prepared including a line marking
of the WHO minimum targets for the elimination of MTCT.
Policy documentation was used to demonstrate the synergy of
efforts required to eliminate perinatal transmission.

This study did not require Institutional Review Board
(IRB) approval since it is not a human or animal study. It
used epidemiological data publicly available in declassified
databases.

Results

Validation of Elimination of Mother-to-Child Transmission
of HIV and Syphilis

The following figures depict the sustained decrease in
perinatal HIV transmission as evidenced by various outcomes.
Using the WHO outcome indicator of a rate of 50 per 100,000
births, we can observe the peak of perinatal HIV infections
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starting in the mid-80s and having a peak and a sharp decline
after 1991. This coincided with the enrollment of women in the
PACTG 076 protocol (15). As illustrated in Figure 1, the rate
of perinatal HIV infections has been lower than S0 per 100,000
births since 1994. This is how far back the success in elimination
of MTCT can be traced in PR.
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HIV. The population of Puerto Rico have had access to HIV
treatment and care mostly through the Health Resources and
Services Administration’s (HRSA) Ryan White HIV/AIDS
Program since 1990 (16). The program provides funding to states,
cities, and community organizations for comprehensive clinical
care, essential support services, and medications to people living
with HIV who are underserved, including pregnant

(per 100,000 live births) by Year of Birth,
Puerto Rico, 1980-2016

Incidence Rate of Perinatally-Acquired HIV Infections

WHO impact indicator

women living with HIV.

For the elimination of congenial syphilis, the
WHO indicator was an incidence rate of congenital
syphilis of <50 per 100,000 live births. Puerto Rico’s
data shows elimination of syphilis since at least 20085.
Figure S shows the incidence rate of congenital
syphilis from 2005 until 2016.

Convergence of Research, Clinical Practices
and Policies

Incidence Rate (per 100,000)
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Puerto Rico reported the first case of AIDS
in 1981. Shortly thereafter, PR DoH established
a surveillance unit, which to this date provides
the official data on incidence, mortality, and risk
behaviors. By 1984, there were 185 AIDS cases
reported, 270 in 1985, up to 50,017 cases of HIV/

Year

Souce’ Pueo Rico Depanment of Health, HVIAIDS Surveilance Program

)
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AIDS as of December 31,2019 (17, 18). Synergy
among research, public policy, and availability of

treatment and care during pregnancy contributed

Figure 1. Incidence rate of perinatally-acquired HIV infections (per 100,000 live

births) by year of birth, Puerto Rico, 1980-2016

Throughout the years, women have transmitted the HIV
infection to their infants, but the rate of MTCT per year in
PR had a sharp decline since 2005 (Figure 2). The WHO
impact indicator is transmission rate of 2% for non-

to the sustained success of PR in the elimination of
HIV MTCT since 2007.

Prenatal HIV screening
Puerto Rico established a prenatal universal HIV screening
programin 1987 (12). This program targeted women receiving

breastfeeding countries. We have sustained a lower
rate since 2007. The PR DoH investigates every case
of perinatal transmission in the island to address any
gapsin care. The HIV/AIDS Surveillance Program
monitors the medical charts of infants and pregnant
women where MTCT has been documented
(personal communication from Mrs. Eileen Pérez,
PR DoH Perinatal HIV Program). 6

Puerto Rico offers accessible prenatal care to
women, irrespective of their economic capacity.
Historically, pregnant women attend prenatal care
mostly during the first 2 trimesters. Figure 3 shows
that over 99% of women have at least one prenatal care
visit, higher than the 95% required by the WHO
process indicator. 1

According to the WHO indicator of antiviral o
treatment during pregnancy or labor, Puerto Rico has
increased the rate of therapy consistently, but attained the
90% in 2008 and the 95% rate around 2009 (Figure

Percentage (%)
-~

Rate of HIV Mother-to-Child Transmission
by Year of Birth, Puerto Rico, 2005-15

WHO impact indicator

(breastfeeding country)

WHO impact indicator

2005 2006 2007

Source Puend Rico Depariment of Health HMIAIDS Surveilance Program

\ /\ (non-breastfeeding country)

v -—
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Year

4). Puerto Rico provides Highly Active Antiretroviral
Therapy (HAART) to pregnant women living with
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Figure 2. Rate of HIV Mother-to-Child Transmission (MTCT) by year of birth, Puerto
Rico, 2005-15
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care at the University Hospital catchment area.
A previous anonymous survey of pregnant
women had raised concerns due to what we
then believed was a high prevalence (1.8%)
of HIV infection. Immediate responses to

Proportion of Pregnant Women with at Least
One Prenatal Visit, Puerto Rico, 2005-16

_\’____.__———‘—"—'_'_'—'_—‘_—.__‘—__\,

WHO processindicator

the survey were the expansion into universal 1000
HIV screening and referrals of women to a e
centralized clinic at the Puerto Rico Medical ‘_390
Center. The screening program included a _ o
written consent and samples processed at % e
one of the Medical Sciences Campus (MSC), .g W
University of Puerto Rico (UPR), research g ol
laboratories. The Maternal Infant Studies =
Center (CEM]I, for its Spanish acronym) s
was established to follow the women and e
their infants throughout pregnancy and :':

longitudinally.
In collaboration with the CDC and HRSA,
the PR DoH established the infrastructure

2005 2006 2007 2008 2009 2010 2011 2012

Souce Pueno Rico Department of Health

2013 2014 2015 2016
Year

for HIV testing, surveillance, and care. With
the accumulated experience of the MSC
screening program, universal HIV screening
in pregnancy became a public policy on October 1990 (Office
of AIDS Affairs and Communicable Diseases/Personal
Communication from Dr. Johnny Rullan, Director). This

2005-16

early response allowed the expansion of the prenatal testing
throughout the island. Women were identified early and
referred to the High-Risk Prenatal Clinic which later became
CEML. Throughout the years, other clinics were available to
follow pregnant women living with HIV; however, CEMI
remains the largest program. Around 60% of pregnant women
living with HIV receive care at CEMI. The initial CDC

Figure 3. Proportion of pregnant women with at least one prenatal visit, Puerto Rico,

guidelines for prenatal testing were published on July 1995.
Dr. Zorrilla (author of this paper) and Dr. Clemente Diaz
(Pediatrics Department, MSC, UPR) participated in initial
CDC expert meetings. These guidelines were modified on
November 9, 2001, to support universal screening. Puerto
Rico had this in place since 1990 (19).

Research programs and early public policy

Early screening policy and researchers” involvement was
instrumental to secure participation in national studies about
HIV in pregnancy. Three main strategies facilitated

Proportion of HIV-positive Pregnant Women
Who Received Antiretroviral Therapy during
Pregnancy or Birth, Puerto Rico, 2005-15

the participation of women living with HIV in
research, mostly funded by the National Institutes of
Health (NIH). First, a longitudinal clinic for women
with HIV was supported through the Research
Centers for Minority Institutions (RCMI) as early as
1987. This clinic became CEMI, which has produced
the most research, training, and care activities related
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WHO process indicator

to pregnancy and HIV.

Second, participation on alarge cohort study, the
Women and Infant Transmission Study (WITS),
which was funded by the National Institute of
Child Health and Development (NICHD) and
the National Institute of Allergy and Infectious
Diseases (NIAID). Enrollment of women started
on December 1989 and continued for more than
12 years.

2006 2006 2007 2008 2009 1010 2011

Year

012 2013

Source Puefo Rico Depanment of Health, HVINDS Surveilance Program

2018 Third, we participated in 1991 as one of the first
10 pilot sites for the PACTG 076 protocol which
studied the impact of the drug Zidovudine on the

Figure 4. Proportion of HIV-positive pregnant women who received antiretroviral

therapy during pregnancy or birth, Puerto Rico, 2005-15

MTCT. The study was conducted at 59 sites of
the AIDS Clinical Trials Group (ACTG) funded
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during pregnancy, and entailed training
of health professionals in obstetrical and
pediatric hospitals.

The CDC recommended AZT use
in August 1994 after an expert meeting
was convened on June 6, 1994 (21). Dr.
Zorrilla participated in this meeting.
On April 1994, the CDC published an
editorial advising providers to discuss the
results of the study with their pregnant

patients and encouraged treatment with
zidovudine. PR had already established
the policy of prenatal ZDV treatment on
March 1994 (22).

Rapid testing in the labor and delivery
rooms

Incidence Rate of Congenital Syphilis (per 100,000
live births) by Year of Birth, Puerto Rico, 2005-2016
90 -
80 4
S 70 A
8
§. 50 WHO impact indicator
1
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o
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2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Year
Source: Puerto Rico Department of Health, STDs Surveillance Office

Another step toward the elimination
of MTCT was the pilot-testing and
implementation of rapid HIV testing in labor

Figure 5. Incidence rate of congenital syphilis (per 100,000 live births) by year of birth,

Puerto Rico, 2005-2016

by NIAID and in France. Puerto Rico had 3 participating
sites on this study (15). The PACTG 076 was a Phase III,
randomized, double-blind, placebo-controlled clinical trial,
designed to evaluate whether zidovudine (AZT) administered
to HIV-infected pregnant women and their infants could
reduce the rate of transmission from mother to infant. An

interim analysis showed that of the
364 evaluated infants, 53 had HIV
infection. Of those 53, 13 received
zidovudine and 40 received the placebo.
The estimated rate of transmission in
the treatment group (ZDV) was lower
than in the placebo group (8.3% vs.
25.5%). These results were statistically
significant (p=0.00006) (20). Due to
intervention efficacy, the study was
halted and notification of the results
were released to the press on February
1994. The placebo arm was eliminated
for ethical reasons and women who
were on placebo were switched to open-
label drug. On March 1994, the PR
DoH established as a public policy the
availability of free ZDV to any pregnant
women with HIV in the island. This
was the quickest policy response for
treatment of pregnant women living
with HIV, one month after a study was
halted due to the efficacy of the drug.
This policy reinforced prenatal testing,
allowed for the availability of treatment
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rooms. A pilot program was carried out at a
Community Hospital in PR (Carolina Area
Hospital) in collaboration with the CDC,
the PR DoH, and the MSC. This study was implemented on 2002
and the experience from 2002-2008 demonstrated that 6 of 279
women tested in labor were found positive (2.1%). Treatment was
made available and no infants were infected (Pilot study 2002-
2008 at Carolina Hospital, personal communication from Mrs.
Eileen Pérez, PR DoH Perinatal HIV Program).

First case of AIDS in PR

PR reported 185 AIDS cases

Anonymous survey of pregnant women showed 1.8% prevalence

Implementation of universal prenatal HIV screening in San Juan, PR

Multidisciplinary clinic for women living with HIV

Maternal Infant Studies Center (CEMI-Spanish acronym) created

WITS started enrolling women in 4 sites, including San Juan

Participation in the PACTG 076

CDC revised case definition of AIDS

(February) NIH announces preliminary analysis of PACTG 076 and stops the placebo arm
(March) Public policy of free ZDV treatment for all pregnant women in PR

(April) CDC publishes an editorial on the use of AZT to reduce mother-to-child transmission
CDC published initial guidelines for prenatal HIV testing

(November) CDC amends prenatal testing recommendations

First publication of reduction of MTCT in Puerto Rico

Public policy for rapid HIV testing in LR throughout PR (February 20, 2008)

(August) Prenatal screening (2 tests) to include an additional testing in the 3rd trimester
(Administrative Order #307, August 14, 2013)

WHO declares Cuba as the first country to eliminate MTCT

Figure 6. Timeline of advances, recommendations, and public policies regarding perinatal HIV
transmission prevention in Puerto Rico and the US.
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A public policy for rapid HIV testing in the labor room was
established on February 20,2008. The PR DoH and the CDC
provided rapid testing kits to all hospitals in PR. From 2008
to 2016, a total of 19,698 tests were performed (on women
without prior testing). This constituted 9% of the total 221,475
deliveries for that period. Although the prevalence was low,
because most HIV positive women had been tested during
prenatal care, this policy helped to identify twelve additional
women and further reduce perinatal HIV transmission risk
(Mrs. Eileen Pérez, PR DoH Perinatal HIV Program Monitor,
personal communication). An additional HIV test in the 3rd
trimester was added to prenatal care, since most women are
tested early in the first trimester. This administrative ordinance
was signed on August 14, 2013 (23). A second test during
pregnancy was also included in the CDC recommendations
published on 2001 as well as emphasizing HIV rapid test in
labor for women without prior testing (19).

Figure 6 depicts three decades of milestone research and
policy, highlighting the response in PR.

Discussion

The advancesin the prevention of MTCT and the availability
of potent lifesaving drugs have changed the course of the
epidemic. The availability of antiviral therapy (ART) to women
living with HIV during pregnancy and labor has averted 1.6
million pediatric infections since 1995. Efforts were more
successful between 2010 and 2016, due to expanded and
improved access. Still in 2016, an estimated 120,000 children
died due to AIDS (24).

Pregnancy and antenatal screening, at the time when many
women learn about their diagnosis and when engaging in
longitudinal care, contributed to the elimination of perinatal
HIV transmission. Comprehensive care, with access to testing,
treatments, counseling case management, and social supportin
a non-judgmental way are critical to this population.

We presented data that evidences the elimination of HIV
and syphilis MTCT in PR long before that of the first country
declared by the WHO as doing so. In fact, the sustained
elimination of perinatal HIV transmission can be dated
according to the outcomes: to 1994 using the incidence rate
of <50/100,000; to 2007 using perinatal transmission rates
for non-breastfeeding countries (<2%), to 2008 using 90%
of women receiving ART at delivery, and to 2005 using the
incidence rate of congenital syphilis of <50/100,000.

Puerto Rico had a cadre of investigators, providers, public
health officials, and policy makers that assumed a leadership
role in the implementation of policies that were pioneer at the
time. We implemented universal HIV screening in pregnant
women (with written consent) at a time when there were
no treatments for HIV. We believed that women needed to
know their HIV status and should have access to preventive
and risk reduction strategies. When the scientific evidence
demonstrated the effectiveness of ZDV in reducing the risk
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for MTCT, we were ready to change public policy and make
free ZDV available to pregnant women identified through the
Universal HIV prenatal screening. It took commitment and
coordination to implement this policy and distribute the ZDV
to all hospitals. Infant formula was available in the island and
given for free to women as needed. Elective cesarean deliveries
were offered to women living with HIV as soon as the results of
the scientific retrospective analyses were published. The Ryan
White HIV/AIDS Program provided funding for care and
medications free of charge to low-income individuals whose
health insurance did not cover such services.

Elimination of transmission of infectious diseases is not easily
achieved; it requires the intersection of science, coordinated
interventions, and political will. The success and achievement
experienced by Puerto Rico regarding MTCT of HIV and
syphilis can only be sustained by safeguarding the commitment
and investment in research, training, outreach, and women-
centered care.

Resumen

Objetivo: Ha habido avances significativos en la lucha
contra el VIH/SIDA: el acceso répido al diagnéstico de VIH,
intervenciones para reducir el riesgo de transmisién materno-
infantil y medicamentos efectivos que disminuyen el riesgo de
transmision sexual y otras estrategias preventivas. El propésito
de esta investigacion epidemioldgica es demostrar cdmo
Puerto Rico ha eliminado la transmisién perinatal del VIH y
sifilis, usando las guias publicadas por la Organizacién Mundial
de la Salud (OMS) en el 2017. Métodos: Se utilizaron datos
epidemiolodgicos para calcular los indicadores propuestos por
la OMS para la validacion de la eliminacién de la transmision
perinatal del VIH y sifilis. Los datos fueron obtenidos del
Departamento de Salud de Puerto Rico, incluyendo estadisticas
vitales, datos de vigilancia y logros programéticos. Resultados:
Puerto Rico eliminé la transmisién perinatal de VIH y sifilis
antes que otros paises. Podemos confirmar la eliminacién
en el 1994 usando la tasa de incidencia de VIH perinatal de
<50/100,00; en el 2007 usando la tasa de transmisién de VIH
perinatal en paises sin lactancia (<2%); en el 2008 considerando
que el 90% de las mujeres reciben medicamento al momento
del parto; y en el 2005 usando la tasa de incidencia de sifilis
congénita de <50/100,000. Conclusién: No sélo hemos
eliminado la transmision perinatal del VIH y de la sifilis en
Puerto Rico, sino que se ha sostenido desde el afio 2000. La
eliminacién de la transmision de enfermedades infecciosas no
es facilmente alcanzable; requiere la interseccion de la ciencia
con intervenciones coordinadas y voluntad politica.
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