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Abstract

Introduction: The hemoglobinopathies are a heterogeneous
group of congenital anemias from Africa, Asia and the
Mediterranean. Due to the migration of this population
have spread worldwide, especially in Latin America and the
Caribbean region, which Cartagena de Indias is included,
with a large proportion of people of African descent. The lack
of routine programs that include an appropriate methodology
for precise identification of those affected and carriers,
impossible to know the real behavior of this disease in our
country and an early and appropriate to the patients before the
disease manifests itself and produce its serious consequences.
Objective: To estimate the incidence and describe the
epidemiological profile of hemoglobinopathies in newborns
Rafael Calvo Maternity Clinic of Cartagena, in the period
from January to June 2010.

Methods: Prospective descriptive study of a population of
1,729 newborns. Samples were collected cord blood on filter
paper. Isoelectric focusing electrophoresis (IEF )was used to
separate the haemoglobins.

Results: 94.4% (1,633 samples) were normal (hemoglobin
FA), 4.5% (78 samples) were heterozygous for haemoglobin
S (HbFAS), 1% (17 samples) were heterozygous for
haemoglobin C (hemoglobin FAC) and 0.1% (1 sample) was
double heterozygous SC (hemoglobin FSC).

Conclusion: Due to the high incidence of hemoglobinopathies
found in this pilot study highlights the importance and
necessity of establishing an obligatory neonatal screening in
the city of Cartagena, in order to make a timely diagnosis and
monitoring of affected and carrier.
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Resumen

Introduccién:Las hemoglobinopatias comprenden un grupo
heterogéneo de anemias congénitas originarias de Africa,
Asia y la cuenca mediterranea. Debido a las migraciones de
este grupo poblacional se han esparcido en todo el mundo,
especialmente en América Latina y la region Caribe, en la cual
esta incluida Cartagena de Indias, con una gran proporcion
de poblacion afrodescendiente. La inexistencia de programas
rutinarios para la identificacién precisa de los afectados y
portadores, imposibilita conocer el comportamiento real
de esta enfermedad en nuestro medio, el manejo temprano
y adecuado a los pacientes, antes que la enfermedad se
manifieste y produzca sus graves secuelas.

Objetivo: Estimar la incidencia y describir el perfil
epidemioldgico de las hemoglobinopatias, en recién nacidos
de la Clinica Maternidad Rafael Calvo de Cartagena, en el
periodo de enero a junio del ano 2010.

Métodos: Estudio descriptivo prospectivo. Se tomd muestra
de cordén umbilical recolectada en papel de filtro, a una
poblacion de 1,729 recién nacidos, empleando la técnica de
electroforesis de punto isoeléctrico.

Resultados: El 94.4 % (1,633 muestras) fueron normales
(hemoglobina FA), el 4.5% (78 muestras) fueron heterocigotos
para hemoglobina S (hemoglobina FAS), el 1% (17 muestras)
fueron heterocigotos para hemoglobina C (hemoglobina
FAC) y el 0.1% (1 muestra) fue doble heterocigoto SC
(hemoglobina FSC).

Conclusion: debido a la alta incidencia de hemoglobinopatias
encontrada en este estudio piloto, se resalta la importancia de
establecer un programa de tamizaje neonatal en la poblacion
de Cartagena, a fin de realizar un oportuno diagnostico y se-
guimiento de los afectados y portadores.
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Introduction

The hemoglobinopathies are a heterogeneous group of inherited
disorders including: hemoglobin variants, thalassemia and
hereditary persistence of fetalhemoglobin. Hemoglobinopathies
are the most common inherited diseases in humans affecting
approximately 5% of world population'. The abnormal genes of
hemoglobin originated from Africa, Asia and the Mediterranean,
and due to the migration of this population have spread worldwide,
especially in Latin America. The Colombian Caribbean is located
in this geographical area and has a high prevalence of sickle-cell
anemia or drepanocytosis, especially in those countries with a
high proportion of African people (Brazil, Guyana, Panama and
Caribbean islands)?®. The alteration in the structure and function
of hemoglobin causes deficiencies in the transport of oxygen by
red blood cells, resulting in tissue damage that is reflected in total
or partial incapacity, and in many cases death’. Sickle cell trait
is very common in those regions where African slaves arrived,
reaching prevalence’s of 8% and has been reported in Brazil, with
mixed racial populations, the gene has a prevalence of 5-6%°.

Morbidity, mortality and quality of life of patients depend on the
values of HbF in the early stages of life, but in later stages will be
linked to earlier diagnosis, socio-sanitary conditions and medical
care®!!. Each year about 120,000 children are born with sickle cell
anemia in sub-Saharan Africa'? and less than 2% survive the first
years of life. In the U.S. the median survival exceeds 50 years",
demonstrating that the level of specialized care is directly related
to the progress and outcome of disease.

In Colombia there are no national systematic studies on the
epidemiology of hemoglobinopathies. However, partial data are
taken in some populations at risk in the departments of Choco,
Antioquia and Valle del Cauca and can be extrapolated to
understand the magnitude of the problem. In a study of a black
population in Salahonda (Tumaco-Colombia) were found in 10%
of sickle cell trait and 1% higher hemoglobinopathies'. In other
studies were found frequencies of hemoglobinopathies in the
range from 3.8% to 10.0% using electrophoresis techniques' .
A neonatal screening performed in the city of Cali (Colombia)
were found 2.4% of sickle cell trait (AS), 1.4% of heterozygotes for
hemoglobin C (HbAC), 0.02% heterozygous for hemoglobin D
(HbAD ), 2 homozygous for hemoglobin C (CC) and no reported
cases of homozygous hemoglobin S (SS). Finally, a study in
the city of Buenaventura (Colombian Pacific) with a population
of 92% Afro-Colombian, was found in 399 samples from the
umbilical cord, that 5.8% were heterozygous for hemoglobin C
(FAC), 4.8% were heterozygous for hemoglobin S (FAS), 0.5% were
heterozygous for hemoglobin G (FAG), 1 was heterozygous for
hemoglobin D (FAD) and 1 was heterozygous S and C combined
(FSC)».

Moreover, sickle cellanemiais notincluded in the Obligatory Health
Plan (POS) in Colombia, which complicates their specialized care,
given the many features and clinical manifestations affecting the
patient’s life from birth and throughout his life.

The objective of this study was to estimate the incidence and
describe the epidemiological profile of hemoglobinopathies in
newborns Rafael Calvo Maternity Clinic of Cartagena, although
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no previous studies of systemic, is known for its characteristics of
high prevalence of disease.

Materials and Methods

A prospective, descriptive study of 1,729 infants born during
the period from January to June 2010 at ESE Rafael Calvo
Maternity Clinic of Cartagena was conducted to investigate the
epidemiological profile of hemoglobinopathies. In this second-
level hospital born around 65% of the population of Cartagena and
its surroundings, belonging to the socioeconomic level 1, 2 and 3.
To estimate the sample size, we took into account a prevalence of
5%1, a confidence interval of 95% and a margin of error of 1.25%
for a minimum number of samples 1,168. Samples were collected
cord blood on filter paper.

Exclusion criteria: Neonates less than 36 weeks (confirmed by
obstetric ultrasound supplied by the mother, clinical examination
and date of last menstrual period), those weighing less than 500 g
and unsatisfactory samples (diluted).

Analytical method: For sample processing, was used the technique
of the isoelectric focusing electrophoresis (IEF), in which the
separation of hemoglobin was performed by loading ablood sample
on an agarose gel containing ampholytes with a pH between 6 and
8 and quantified by densitometry. Was used a pool of blood as a
quality control provided by ROPSOHN THERAPEUTICS LTDA,
containing hemoglobin F, A, S and C. The IEF technique has a
high sensitivity and precision, allowing analyzing a large number
of samples,achieving to detect all hemoglobinopathiesof clinical
significance. For statistical analysis of data was used EPI-INFO
software version 3.5.1 and Excel-2007. Nonparametric variables
were analyzed with the Mann-Whitney test.

Ethical considerations: This research was approved by the ethics
committee of the University of Cartagena.

Results

A total of 1,729 samples obtained from umbilical cord were
analyzed, of which 44.7% (773) were females, 51.2% (886) were
males and 4.0% (70) no data record of the gender. 94.4% of the
samples showed a normal pattern of hemoglobin (HbFA), 4.5%
corresponded to the sickle cell trait (HbFAS), 1% of the samples
showed the trait for hemoglobin C (HbFAC) and 0.1% were
double heterozygous SC (HbFSC), for an incidence of 5.6%
hemoglobinopathies. Figure 1 shows densitometric analysis of two
positive cases, one for Hb AS and one for Hb AC; while in Figure
2 shows densitometric analysis of the positive case for hemoglobin
ASC.

Table 1 shows the general distribution by gender, origin, maternal
age, weight and size of the newborn using the median and
interquartile range according to criteria of normality. It is pertinent
to note that in 6 of the positive cases the data was not recorded sex
(four variant corresponded to the AS and two at the AC).

Discussion

We demonstrated in this research, a 5.6% incidence of
hemoglobinopathies in newborns from the main maternity
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Figure 1. Densitometric analysis of two positive cases, one for Hb AS (A) and
one for Hb AC (B). Samples run by isoelectric focusing electrophoresis (C) in
agarose gel, using hemoglobin control AFSC.Arrows indicate positive cases.IP =
isoelectric point, % = Percentage of hemoglobin type.
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Table 1. General distribution by gender, origin, maternal age,
weight and size of the newborn using the median and intequartile
range according to criteria of normality.
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hospital in Cartagena, being the most common variant sickle
cell trait with 81% of all positive cases (78/96). Due to the high
incidence and prevalence of hemoglobinopathies in Colombia it
is necessary that these genetic disorders are of priority in public
health actions, if we follow the WHO criteria®.

We observed in this study, the incidence of hemoglobinopathies is
consistent with that reported worldwide and with findings in other
regions of Colombia. In studies in Colombia, the most common
hemoglobinopathies corresponds to the sickle cell trait, except
that carried out in Buenaventura predominated for hemoglobin C
trait and followed in importance by sickle cell trait with a similar
percentage of cases found in Cartagena.

Among these disorders, the most important are those related
Figure 2. (A) Densitometric analysis of the positive case for hemoglobin ASC.

(B) Samples run by isoelectric focusing electrophoresis in agarose gel. Arrows
indicate nositive case.
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S n(%) 36 (4.7) 38 (4.3) 0.7846
C n(%) 8 (1.0) 7(0.8)  0.8652
SC n(%) 0 (0.0) 1(0.1) 0.8513
Age mother Me*(IR™) 22 (27-18) [584] 21 (26-18) [666] 0.2549
Weight Kg Me(IR) [n] 3(3,3-2,7) [704] 3,1 (3,4-2,8) [798] 0.0001
Size cm Me(IR) [n] 49 (50-48) [638] 50 (51-48) [707] _ <0.0001

*Me: Median. **IR: Interquantil range. n: number

to alterations in the beta chain of hemoglobin, where the sickle
cell anemia (FA) is the most severe and corresponds to its
homozygous form (SS). It can also occur as heterozygous (AS),
producing the so-called sickle cell trait. People with sickle cell trait
(HbAS) do not usually have clinical symptoms but can transmit
the disease to their children. It is possible that a person with sickle
cell trait manifest complications of sickle cell anemia, as splenic
sequestration, painful crisis and, most unusually, sudden death.
This can occur under extreme conditions of high altitude (during
an airplane flight), increased pressure (for diving), low oxygen
(strenuous physical exercise or training for athletic competition),
and in cases of dehydration**.

Therefore, the screening of newborns in Cartagena de Indias, may
allow early diagnosis and timely treatment and other preventive
measures such as adequate genetic counseling and education.
Currently, 40 states of the American Union conduct tests to
determine whether a newborn is a carrier of genes for sickle cell
anemia. If the carrier has children with another person who is a
carrier, this couple has a 25% chance that your child have sickle
cell disease. However, improvements in treatment (often with
penicillin, folic acid, analgesic, antipyretic and blood transfusions),
advances in prevention efforts and progress in the education of
parents of children with sickle cell disease, have led to significantly
reduce infant mortality from this disease in the United States**.

Determining the actual incidence rates of hemoglobinopathies
can be achieved by a pilot study in countries like Colombia,
where not done this type of screening and which have made in
Cartagena. This city has shown that phenotypic variants AS and
ACare very common. These results should alert health authorities,
as hemoglobinopathies constitutes a public health problem in
Colombia, it is suggested to implement a massive program of
neonatal screening for hemoglobinopathies in high-incidence
regions such as Cartagena, would improve the cost-effectiveness
of screening, so it should be integrated into the primary health
system in the country.
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