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Abstract
We present the initial results of a neonatal screening program in part of the public health system in Honduras, that is, the
Honduran Social Security Institute. The program design includes steps from neonatal bloodspot in the first newborn days to
evaluation and treatment when necessary. In 2018 and 2019, 19,911 newborns were tested for hypothyroidism, cystic fibrosis,
galactosemia, phenylketonuria, and adrenal hyperplasia. Abnormalities were identified in 18 newborns, corresponding to a
prevalence of 9:10,000. Considering all births in Honduras, the estimated coverage of screening ranged between 4.4 and
5.7%. These results reinforce the need to expand and consolidate neonatal screening.
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Introduction

Neonatal bloodspot screening is based on laboratory tests in
the first days of a newborn’s life, which, if done at the correct
time and in the right way, prevents morbidity and mortality
(Botler et al. 2010). Currently, screening newborns for up to
dozens of congenital diseases in the first hours or days of life
is a routine in many developed countries (Therrell and Padilla
2018), which has been considered as one of the ten major
public health achievements in the first decade of the twenty-
first century (CDC 2011).

In developing countries, as infant mortality rates decrease,
neonatal screening becomes important in public health
(Therrell and Padilla 2018). In Latin America, neonatal
screening began in the 1970s, based on initiatives in Mexico
and Brazil. Despite the many financial, political, cultural, and
logistical difficulties, neonatal screening has expanded to
most countries in the region (Borrajo 2007; Borrajo 2012;
Therrell and Padilla 2018).

In September 2016, the National Congress approved the
“Mandatory Neonatal Screening Law” in Honduras. As a
result of this Law, it was decided that a screening plan
should be implemented in the Secretariat of Health (in
Spanish, Secretaría de Salud, SESAL) and the Honduran
Social Security Institute (Instituto Hondureño de
Seguridad Social, IHSS) progressively (Tiempo 2016).
Both SESAL and IHSS are service providers in the public
health system. SESAL is the main provider of public health
services for the entire population in its own facilities
staffed by its own physicians and nurses, but it is estimated
that only 50 to 60% of Hondurans regularly use these ser-
vices. IHSS manages fiscal resources and compulsory con-
tributions from workers and employers and offers services
to formal sector workers, who have an employment con-
tract, their dependents and pensioners, using its own and
contracted health facilities and professionals. Thus, IHSS
covers 40% of actively employed individuals, that is, about
12 to 18% of the total population. The private sector serves
some 10 to 15% of the population, of whom are those who
can afford to pay or are covered by private insurance. An
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estimated 17% of Hondurans do not have regular access to
health services (Bermúdez-Madriz et al. 2011; Carmenate-
Milián et al. 2017; PAHO 2017).

After approving the Law, the IHSS began designing a mod-
el to implement neonatal screening, with budget forecast and
actions to provide personnel, facilities, and technical equip-
ment for screening. Five diseases were chosen to start the
screening: hypothyroidism, cystic fibrosis, galactosemia, phe-
nylketonuria, and adrenal hyperplasia. The choice of these
diseases was based on the experience of other countries in
the region, such as Costa Rica and Cuba (Borrajo 2007), and
the technical conditions available for detecting, confirming,
and treating these five illnesses were considered. According
to the operating procedures manual established by the IHSS in
April 2018 (Supplementary Information), blood collection for
screening should be done ideally between the third and tenth
day of life of the newborn, the samples should be sent to the
Central Laboratory of Specialties at the IHSS between the
fourth and the eleventh day, and laboratory tests should be
performed until the baby’s eighteenth day of life. At the end
of this process, the test results are handed over to the parents,
and the child must have started treatment with a specialist,
when necessary.

This study presents the initial results of the neonatal screen-
ing program in IHSS, that is, in part of the public health sys-
tem in Honduras.

Methods

Setting

Honduras is a country in Central America, which has a popu-
lation of about 9 million inhabitants (INE 2020). The country
became independent in 1821 and has since been a republic,
although it has consistently endured a great deal of social strife
and political instability and remains one of the poorest coun-
tries in Latin America. It has a Human Development Index of
0.634, classifying it as a nation with medium development.
When the Index is adjusted for income inequality, its
inequality-adjusted Human Development Index is 0.472
(UNPD 2019). Honduras is divided politically into 18 depart-
ments and 298 municipalities. Indigenous and Afro-
descendant people make up 8.6% of its population, and there
are nine indigenous groups in the country. Per capita gross
domestic product was US$ 2495 in 2015. Moreover,
Honduras has been transitioning from a mainly agricultural
to an industrial economy, in which industry already represents
20% of the gross domestic product (PAHO 2017).

In 2007–2012, the infant mortality rate was 24 deaths per
1000 live births, and the under-five mortality rate was 29
deaths per 1000 live births. The leading causes of death were
perinatal disorders, congenital malformations, pneumonia,

diarrhea, and child malnutrition (PAHO 2017). The
Government’s Strategic Plan developed from 2014
established objectives to increase employment and reduce
poverty, stabilize the national economic situation, and shore
up the country’s infrastructure and logistical development,
strengthening democratic governance and protecting citizen
security. In this context, several of the policies emerged over
the past 5 years were designed to have an impact on health
determinants and equity (PAHO 2017). In 2019, the infant
mortality rate in Honduras was estimated at about 14 deaths
per 1000 live births and the under-five mortality rate at about
17 deaths per 1000 live births (UNICEF 2020).

In March 2017, the Honduran neonatal screening pro-
gram started as a pilot project on the premises of the IHSS
Specialty Hospital (Hospital de Especialidades del IHSS)
in Tegucigalpa, the country’s capital (Proceso Digital
2017). In September 2017, screening was expanded to
the Northern Regional Hospital (Hospital Regional del
Norte) in San Pedro Sula, in the north of the country. In
2018, the screening was expanded to Peripheral Clinic
No. 2 (Clínica Periférica N° 2) in the Santa Fe suburb,
also in Tegucigalpa. Neonatal screening is not mandatory.
After a child is born, the health team, mainly the pedia-
trician, informs the parents about what neonatal screening
is and what it is for, and they decide whether to perform
the test in the next 3 to 28 days (personal communica-
tion). To date, IHSS remains the only public provider that
performs neonatal screening (El Heraldo 2018), detecting
the five congenital selected diseases (La Prensa 2018).

Study design and data collection

This is a retrospective, cross-sectional study which was ap-
proved by the Bioethics Committee of the Honduran Social
Security Institute (protocol 133-CB-HE) and the Human
Research Ethics Committee at the Federal University of São
Carlos (process 4,105,553, CAAE 31257020.3.0000.5504).

Information on the neonatal screening program carried out
in Honduras in 2018 and 2019 was obtained directly from the
Central Laboratory of Specialties at the IHSS. Data was un-
covered about municipality of collection, age of the newborn
when the screening was performed, methodology used in each
laboratory assay, and results of the program (numbers of new-
born screening performed, missing samples, and disease
detected).

Additionally, the Statistics Department of IHSS (personal
communication) and the National Statistics Institute (INE
2020) and the Knoema Enterprise (Knoema 2020) websites
were consulted to obtain demographic data, such as the num-
ber of births in the IHSS, the total Honduran population, and
the national birth rate. These data allowed us to estimate the
coverage of neonatal screening by IHSS, the number of births
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in the country, and the national coverage of neonatal
screening.

Laboratory analyses

To carry out the screening tests, capillary blood samples were
collected on filter paper in three IHSS health centers: (1) the
Specialty Hospital; (2) the Peripheral Clinic No. 2; and (3) the
Northern Regional Hospital. The inclusion criteria were new-
borns aged between 3 and 28 days, born inside or outside
these three IHSS health centers, and from parents affiliated
with the IHSS. The collected samples were sent to the
Central Laboratory of Specialties at the IHSS for analysis.

The methodology used in the screening testing included
direct immunofluorescence for phenylketonuria and galacto-
semia and indirect for cystic fibrosis, hypothyroidism, and
adrenal hyperplasia, performed in a VICTOR2D fluorometer
using Perkin-Elmer kits, as part of a semi-automatic system
for performing DELFIA assays. Cutoff values were as fol-
lows: for hypothyroidism, negative test TSH < 20 μL/mL,
indeterminate test TSH 20–40 μL/mL, and positive test TSH
> 40 μL/mL; for cystic fibrosis, negative test IRT < 63 ng/mL,
indeterminate test IRT 63–70 ng/mL, and positive test IRT >
70 ng/mL; for adrenal hyperplasia, negative test 17-OHP <
30 nmol/L, indeterminate test 17-OHP 30–90 nmol/L, and
positive test 17-OHP > 90 nmol/L; for galactosemia, negative
test total galactose < 7.2 mg/dL, indeterminate test total galac-
tose 7.2–9.7 mg/dL, and positive test total galactose > 9.7 mg/
dL; and for phenylketonuria, negative test phenylalanine
2.1 mg/dL, indeterminate test phenylalanine 2.1–3.0 mg/dL,
and positive test phenylalanine > 3.0 mg/dL.

Screen-positive or indeterminate results were confirmed by a
second test, carried out using the same methodology and with
the same sample. If newborns had these first two screening
assays with abnormal values, a second sample was required to
perform a third test. This second sample was used to perform
confirmatory testing. Confirmatory tests for congenital hypo-
thyroidism were performed at the Central Laboratory of
Specialties at the IHSS by electrochemiluminescent immuno-
assay for serum TSH, T4 and T3. Until May 2019, confirma-
tory tests for cystic fibrosis, galactosemia, phenylketonuria, and
adrenal hyperplasia were carried out using the same laboratory
methodology as the screening assays at the Central Laboratory
of Specialties at the IHSS. From May 2019, confirmatory test-
ing for these four diseases began to be carried out using another
methodology in private national and foreign laboratories with
which IHSS have agreements. For phenylketonuria and galac-
tosemia, confirmatory tests were performed by molecular biol-
ogy using the real-time PCR technique. To confirm adrenal
hyperplasia, 17-hydroxyprogesterone was measured by chemi-
luminescence. To confirm cystic fibrosis, a sweat electrolyte
test was carried out.

Results

Between January 2018 and December 2019, 19,911 newborns
were tested, 10,670 (53.6%) in Tegucigalpa and 9241 (46.4%)
in San Pedro Sula. In this period, 214 samples were missing
from both cities, and the parents of these children were called
to recollect another sample. In 2018, 11 cases of abnormal
screening were identified, in which there were 2 cases of cys-
tic fibrosis, 2 of hypothyroidism, 1 of adrenal hyperplasia, 5 of
galactosemia, and 1 of phenylketonuria. In 2019, 7 cases of
abnormal screening were identified, among which there were
5 cases of hypothyroidism and 2 cases of adrenal hyperplasia.

Figure 1 presents a flow chart of neonatal screening process
and its results at each step in Tegucigalpa and San Pedro Sula.
After a positive screen result, the newborn was located to
reach the Laboratory, and there the guidelines were given to
enter a medical consultation with a pediatric endocrinologist.
Table 1 shows the prevalence of the five diseases investigated
by the neonatal screening in 2018 and 2019 in the IHSS,
compared with the overall prevalence.

The coverage of neonatal screening in the IHSS was 60.8%
in 2018 and 80.4% in 2019. When the total births that oc-
curred in the country were considered, and not just those that
occurred in the IHSS, the estimated neonatal screening cover-
age varied between 4.4 and 5.7% (Table 2).

Among the 18 cases with abnormal screening results, 15
(83.3%) were collected in the first 3 to 7 days of life, and 2
(11.1%) were collected from the eighth to the twenty-eighth
day of life. In one case (5.8%), it was not possible to determine
the age of the newborn at the time of bloodspot due to a lack of
information.

Discussion

The neonatal screening program in Honduras started in 2017;
however, due to the lack of centralization of information in the
surveillance system, it was not possible to analyze the data
from the initial year of implementation. Over the years, it
was observed that there was an evolution of the program in
terms of coverage, with the expansion of the collection cen-
ters, as well as in the laboratory techniques for the confirma-
tion of the investigated diseases, which were modified from
May 2019. However, there is still a great deal of work to be
done to implement a robust and sustainable neonatal screening
program in Honduras.

Latin American countries can be grouped into six groups,
according to the degree of implementation and coverage of the
respective neonatal screening programs (Borrajo 2007). At the
moment, Honduras is in group IV, comprising countries
whose newborn screening activities have started to be orga-
nized in the last 2 years and whose coverage is between 4 and
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6% (Borrajo 2007). To progress to group III, Honduras will
need to expand the coverage of neonatal screening.

The diseases investigated in neonatal screening in
Honduras do not differ much from other countries in Latin
America (Queiruga et al. 2010; Larrandaburu et al. 2019).
Whether or not a particular disease is included in the neonatal

screening program is at the discretion of each country
(Martínez Montes and Cepeda Nieto 2018; Castiñeras et al.
2019), taking into account the recommendations of the World
Health Organization that are as follows: the condition to be
screened must be an important health problem; the natural
history of the disease must be well-known; there must be an

Fig. 1 Flow chart of neonatal
screening process and its results at
each step in San Pedro Sula and
Tegucigalpa, Honduras
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identifiable early stage; early treatment must provide greater
benefits than at later stages; an appropriate test must be devel-
oped for the early stage; the test must be acceptable to the
population; intervals must be defined for repeating the test;
healthcare service provision must be adequate for the extra
clinical work resulting from screening; and the risks, both
physical and psychological, must be less than the benefits
(Wilson et al. 1968). Considering these recommendations
and also the ethnographic composition of the Honduran pop-
ulation, we suggest the investigation for hemoglobinopathies
in the neonatal screening program. In Latin America, national
population-based newborn screening for sickle cell disease
and other hemoglobinopathies is carried out in Brazil, Cuba,
Costa Rica, Panama, Dominican Republic, and Puerto Rico
(Bandeira et al. 2007; Borrajo 2007; Queiruga et al. 2010;
Huttle et al. 2015; Echeverry-Coral et al. 2016).

In the population analyzed, the prevalence of each one of the
pathologies included in neonatal screening was similar to the
international literature (Larrandaburu et al. 2019). Considering
all five diseases, 9 out of every 10,000 newborns submitted to
neonatal screening had some illness. So far, only two of the 18
departments in Honduras, Tegucigalpa (Francisco Morazán),
and San Pedro Sula (Cortés) perform neonatal screening.
Between 2018 and 2019, there was an increase in screening
coverage at IHSS facilities. Despite that, the coverage is still
low at the national level.

Concerning private laboratories, only in the last decade
have they excelled in conducting neonatal screening tests in
Honduras. Until 2017, the only laboratory reported in carrying

out these tests was the “Centro de Diagnóstico Clínico”
(CDC) and at that time the laboratory had already been doing
tests for 5 years (La Prensa 2017). There are currently other
laboratories and clinics offering these services, especially in
the capital, Tegucigalpa, but they are not mapped across the
country, and the testing prices are inaccessible to most of the
Honduran population.

In Honduras, a sample collection is carried out on the new-
borns between 3 and 28 days of age, which differs from some
recommendations that indicate the first 3 to 7 days of life as
ideal for collection, allowing for early identification and treat-
ment (Martínez Montes and Cepeda Nieto 2018). The IHSS
operating procedures manual itself recommends that the col-
lection be made until the tenth day of life of the newborn,
although this age limit cannot always be obeyed. Despite this,
most cases with altered screening results were collected dur-
ing the first week after the baby was born. It is important to
note that, according to the “Mandatory Neonatal Screening
Law,” in addition to performing the screening, each health
center must issue a certificate with the test results and provide
recommendations and appropriate treatment when necessary
(Tiempo 2016). The IHSS does this. The certificate with the
results of the tests is given to the parents of the newborn. In
case of being negative, it is delivered immediately, and if it is
positive, then it is delivered until the moment the disease is
confirmed or ruled out. Evaluation and treatment will require
ongoing clinical visits with the specialist doctor of the IHSS
staff, as provided for in the program.

Table 2 Coverage of neonatal screening carried out by the IHSS considering births in the IHSS and the total number of births in the country in 2018
and 2019

Period Number of
births by
IHSS*

Number of neonatal
screening by
IHSS**

Coverage of
newborn screening
by IHSS

Total
Honduras
population***

National birth rate****
(live births/1000 inhabi-
tants)

Estimated number
of births in the
country

National coverage
of newborn
screening

2018 14,326 8716 60.8% 9,023,838 21.6 194,915 4.4%

2019 13,919 11,195 80.4% 9,158,345 21.3 195,073 5.7%

Data source: *Statistics Department of IHSS 2019; **Central Laboratory of Specialties at the IHSS 2019; ***National Institute of Statistics 2020;
****Knoema 2020

Table 1 Prevalence of diseases detected by neonatal screening by the IHSS in 2018 and 2019, compared to the global prevalence

Congenital defects investigated Tegucigalpa San Pedro Sula Total cases Prevalence in IHSS Global prevalence*

2018 2019 2018 2019

Congenital hypothyroidism 1 1 1 4 7 3.52/10,000 2.5–5/10,000

Cystic fibrosis 1 – 1 – 2 1.00/10,000 1–1.25/10,000

Adrenal hyperplasia 1 2 – – 3 1.51/10,000 0.75–1/10,000

Phenylketonuria 1 – – – 1 0.50/10,000 0.6–1/10,000

Galactosemia 4 – 1 – 5 2.51/10,000 Unknown

Data source: *Larrandaburu et al. 2019; Rubio-Gozalbo 2011
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A limitation of this study is that we did not evaluate the
implementation process, considering aspects such as outreach
to parents and the longitudinal follow-up of the children iden-
tified with illnesses by neonatal screening. Therefore, we can-
not analyze how the treatment and follow-up are being
conducted.

This is the first report on neonatal screening carried out in
the public health system in Honduras, more specifically in the
IHSS. These initial results reinforce the need to expand and
consolidate the neonatal screening program in the country.
Thus, we recommend (1) expanding neonatal screening to
the clinics and hospitals linked to SESAL and to other health
centers linked to the IHSS; (2) expanding screening to all 18
Honduran departments; (3) collecting samples in the first
week of newborns’ lives; (4) considering incorporate hemo-
globinopathies in screening; (5) organizing a national program
that includes genetic counseling in the relevant situations; and
(6) organizing an accessible information system on neonatal
screening.

Supplementary Information The online version contains supplementary
material available at https://doi.org/10.1007/s12687-021-00506-7.
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