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Abstract

Investigating the historical origins of a well-accepted health program across a region, such as
newborn screening in Latin America, has the potential to reveal the role of historically-specific
drivers in shaping national health policy. We reviewed published reports on NBS in Latin
America and interviewed newborn screening experts with experience in the region. We found
trends suggesting that the decrease in infant mortality may be a prerequisite to investing in
nationwide screening for rarer conditions. We also note the role of the International Atomic
Energy Agency in boosting newborn screening programs in developing nations as a legacy of
Cold War diplomacy to promote peaceful uses of atomic energy. Further research in charting
demographic trends and in contrasting nations that engaged with the Agency with those that
did not has the potential to reveal critical issues in health policy development.
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Newborn screening (NBS) for phenylketonuria (PKU) was implemented across the U.S. in the
1960s, and other conditions such as congenital hypothyroidism (CH) were added in the 1970s [1].
Over the last half-century, nations across the globe have started a NBS program, and thousands of
infants are healthier because of NBS programs. There are substantial national differences, however,
because NBS is a system, not just a screening test. For example, the number of conditions tested for
in each nation varies depending on factors such as epidemiology, financing, logistics, politics,
culture, and the attitudes and disciplinary backgrounds of health professionals [2].

We hypothesized that the history of NBS programs could be used to understand the development
of health policy. As countries implement NBS, they could potentially have to negotiate among
scientists and clinicians, families and self-advocates, and other interested parties such as
pharmaceutical companies and scientific instrument manufacturers. How and when newborns are
screened for different conditions in different countries thus reflects each nation’s process for
judging scientific evidence amid competing claims by stakeholders, with the tenacity and
interpersonal ability of advocates often being crucial to success. We further hypothesized that by
investigating the origins of NBS programs in several countries across a region, we would uncover
broader themes not obvious when focusing on one nation.

In this brief report, we present the preliminary results of a review of published reports on NBS in
Latin America, supplemented by interviews with NBS experts with experience in the region. We
began with a Pubmed search using the terms “newborn screening” and the names of each country
in Latin American. We then interviewed scholars we had identified as having published about NBS
in the region. We used a semi-structured technique asking questions such as which countries they
had most experience with, how NBS began in those nations, and whether they could recommend
further resources or people to be interviewed. This “snowball” method led to additional search
terms and people to be interviewed (list available from authors).

With more than 35 counties and territories, including Mexico and the Caribbean islands, Latin
America has a population of approximately 650 million people and a wide diversity of approaches
to NBS. Countries such as Costa Rica, Chile, and Uruguay have well-developed national NBS
programs that reach most newborns and test for a wide variety of conditions. Other nations have
university- or hospital-based NBS programs that test a limited number of newborns. Still others are
just beginning NBS programs for single conditions, such as sickle cell disease in the Caribbean [3-5].
These national differences provide the opportunity for better understanding the development of
NBS policy. Furthermore, the history of NBS is relatively understudied in the region, compared to
the U.S., Europe, and the United Kingdom.

Not surprisingly, we found that particular, highly-motivated individuals in each nation played an
outsize role in the establishment of NBS programs. Just as microbiologist Robert Guthrie is credited
with translating his scientific work with PKU into statewide screening programs in the United States,
individuals with scientific expertise—often linked to Dr. Guthrie and associates—advocated for NBS
programs in each Latin American nation. These champions wrote about the benefits of NBS, cajoled
colleagues, and sometimes led agencies responsible for health policy. For example, Erna Raimman
at the University of Chile’s Instituto de Nutricién y Tecnologia de los Alimentos was instrumental in
developing the NBS program in Chile.

Broader secular trends such as the general health of the population also influenced the
development of NBS programs. In the United States, state NBS programs did not begin until the
1960s, when the infant mortality rate (IMR) fell below 30 deaths per 1000 live births. Even if the
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technology and knowledge had been available decades earlier, it is hard to imagine a nation
investing in rare conditions such as PKU, which occurs only in 1 in 10,000 births, when 1 in 5 infants
was dying of an infectious disease. Plotting the IMR of selected Latin American nations [6] over time
(Figure 1) is instructive: the first national NBS programs began in Costa Rica (1990) and Chile (1992),
after each country’s IMR fell below 30. In contrast, national NBS came later in Mexico (1995) and
Brazil (2001), when their IMR went below 30. Nations such as Guatemala, with a relatively high IMR,
are still developing pilot NBS programs [4]. The association between initiation of a NBS program and
lower IMR may mean that nations made an explicit health policy decision to start NBS only after
reducing more common causes of infant mortality. Alternatively, the association between NBS and
IMR could reflect a nation’s overall economic development: as resources and infrastructure become
more generally available in a society, nations have the wherewithal to implement highly technical
population-based screening such as NBS. IMR has long been viewed as a measure of economic and
political development [7, 8].
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Figure 1 Infant Mortality Rate (deaths/1000 live births) in Selected Nations [6]. Diamond
indicates approximate year NBS became widely available [2].

One striking contrast with the United States is that the development of many NBS programs in
Latin America was driven by the desire to detect and treat hypothyroidism rather than PKU. This
makes practical sense, as CH is one of the most common metabolic condition revealed by NBS
(1:1700 to 1:3600) [9]. Hypothyroidism is also inexpensive and easy to treat, in further contrast to
many other NBS conditions. Indeed, nearly every nation with a NBS program started with or includes
CH as part of their panel, though Jean Dussault reports difficulty publishing initial research on the
value of early detection and treatment of CH [10].

Our research revealed another, surprising reason for the role of CH as a target condition in the
development of NBS programs in Latin America: the International Atomic Energy Agency (IAEA). In
his “Atoms for Peace” speech to the United Nations General Assembly in 1953, U.S. President
Eisenhower touted the civilian nuclear applications in power generation, agriculture, and medicine.
One clinical example was the radioimmunoassay, discovered in 1957 and widely applied in the
1960s, including as a screening test for hypothyroidism [11].

Starting in the late 1980s, the IAEA worked with national laboratories to supply or support local
production of the reagents, equipment for diagnosis, computer software, and training in quality
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control and safety procedures in more than 20 developing countries in Africa, Asia, and Latin
America [12, 13]. For example, in 1990 the IAEA partnered with Uruguay’s University of the Republic
launch a NBS program for CH within the school’s Nuclear Medical Center. This project led to efforts
to expand early diagnosis of congenital diseases in children, including PKU and cystic fibrosis [14].

To confirm the findings of this brief report, more research with unpublished or less accessible
resources, such as conference proceedings, is necessary. Furthermore, we chose to focus our
analysis on when each nation began a large-scale, population-based approach to NBS for at least
one condition; further research could include analyses of discrepancies in scope, access, and
coverage. Despite these limitations, we conclude that investigating the historical origins of a well-
accepted health program across a region, such as NBS in Latin America, has the potential to reveal
the role of historically-specific drivers in shaping national health policy. In particular, we found
trends suggesting that the decrease in infant mortality may be a prerequisite to investing in
nationwide screening for rarer conditions. Future research can examine policy discussions for
confirmation that IMR was an explicit consideration among public health officials; another approach
would compare initiation of NBS programs with measures of economic and political development
that may also improve IMR. Even more revealing than the IMR association is the role of the IAEA to
boost NBS programs in developing nations as a legacy of Cold War diplomacy to promote peaceful
uses of atomic energy. Contrasting nations that engaged with the IAEA with those that did not has
the potential to reveal critical issues in health policy development.

Abbreviations

IAEA International Atomic Energy Agency
IMR infant mortality rate

NBS newborn screening

PKU phenylketonuria
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