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ABSTRACT

In this paper, we describe sickle cell disease as a public health issue in
Angola. Angola has an estimated population of around 34 million, with
approximately 18% to 20% of people affected. In 2022, 924 new cases
were recorded, and studies indicate that the disease is one of the leading
causes of infant death in the country, even with some progress in infection
control. Studies also indicate that, in the same year, approximately 1,000
children died, and it is estimated that 1,000 children die annually and
more than 7,000 children are born with the disease each year. It is a
disease that causes deformation of red blood cells, leading to symptoms
such as chronic anemiq, intense pain due to obstruction of blood vessels,
and increased susceptibility to infections, which results in suffering and
premature death. In sickle cell disease, the HbSS genotype of sickle cell
anemia, considered the most severe form, prevalent in the African
continent, has high morbidity and mortality. In this work, we used
quantitative observation as a research method, which allowed us to collect
numerical data about the phenomenon. It also allowed us to quantify the
problem and understand its dimension, as well as to investigate and
observe the phenomenon comprehensively.

Keywords: Sickle cell disease, Angola, Public health issue.
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Sickle Cell Disease in Angola as a Public Health Issue

1 Introduction

The general objective of this article is to describe sickle
cell disease as a public health issue in Angola. Sickle cell
anemia is an inherited disease that affects a significant
portion of the Angolan population and it is one of the
main public health problems in the country, especially
among children. It is characterized by the deformation of
red blood cells, leading to serious complications such as
pain crises, chronic anemia, and organ damage, with high
rates of morbidity and mortality. The diagnosis and
implementation of a National Comprehensive Care
Program are crucial for the treatment of the disease in
Angola.!

Sickle cell anemia is a serious and common hereditary
disease in Angola, affecting up to 20% of the population
and causing around a 1,000 new cases per year. The
condition is caused by the deformation of red blood cells
info a sickle shape, which leads to obstruction of blood
vessels, causing pain attacks, chronic anemia and a
predisposition to infections. There is an ongoing effort to
improve care for people with the disease, including the
implementation of national policies and the training of
health professionals.

1.1 HISTORY OF SICKLE CELL ANEMIA IN ANGOLA
The history of sickle cell anemia in Angola is linked to its
high prevalence, with estimates suggesting that around
20% of the Angolan population is affected by this
hereditary disease. Although the disease has been known
for centuries in Africa, recent studies in Angola have
revealed an increase in new cases, with approximately
1,000 to 7,000 children born with the disease annually,
and more than 1,000 deaths recorded between 2011
and 2020. The lack of government subsidies for
treatment and widespread ignorance about the disease,
including diagnostic tests, are significant challenges.!

1.2 SICKLE CELL DISEASE GROUP

The term sickle cell disease refers to a heterogeneous
group of clinical conditions with a genetic basis, whose
genotype includes at least one allele that encodes the
mutated form of hemoglobin — hemoglobin S (HbS).

The sickle cell disease group includes several genetic
conditions that share the presence of hemoglobin S (HbS),
which can deform red blood cells into a sickle shape,
hindering blood circulation.The most common forms are
sickle cell anemia (HbSS), hemoglobin SC disease (HbSC),
and hemoglobin S-beta-thalassemia (HbS/thalassemia).
These diseases are inherited and can cause similar
symptoms such as anemia, chronic pain, and infections,
although the severity varies between types.28:29

1.2.1 Main types of sickle cell disease

e Sickle cell anemia (HbSS): The most severe form, in
which a person inherits two copies of the hemoglobin
S gene (one from each parent).

e Hemoglobin SC (HbSC) disease: This occurs when a
person inherits the hemoglobin S gene from one
parent and a hemoglobin C gene from another. It is
usually milder than sickle cell anemia.

e Hemoglobin S-beta-thalassemia (HbS/thalassemia):
This results from inheritance of the hemoglobin S gene

from one parent and the beta-thalassemia gene from
the other. The severity depends on the type of
thalassemia inherited, with HbS/beta-thalassemia-
zero generally being more severe.

o  Other forms: There are other rarer forms, such as
those involving hemoglobin D (HbSD) or E (HbSE),
which also fall into the sickle cell disease group.

Among sickle cell diseases, sickle cell anemia (HbSS) is the
most serious and neglected socio-environmental disease
due to the lack of effective public policies in Angola.
Therefore, it is a public health issue.

Mortality in Angola ranges from 50% to 90% in children
up to 5 years of age.2 The scarcity of published scientific
research on sickle cell disease makes it difficult to
understand the social, economic and political context that
articulates public policies.

One published initiative that we are aware of was the
prospective pilot program for neonatal screening and
treatment for sickle cell anemia in Luanda, Angola.3:30

The term sickle cell disease is attributed to a group of
diseases, which from a genotypic point of view,
corresponds to hemoglobinopathies, characterized by the
presence of Hemoglobin S, in homozygosity and/or
heterozygosity. Clinically manifested in three main
syndromes: sickle cell anemia, S-B-thalassemia and
hemoglobinopathy SC.43!

Sickle cell anemia occurs due to a mutation in the beta
globin gene, which results in the exchange of two amino
acids: valine for glutamic acid at position six of the beta
globin chain.’

This substitution leads to the polymerization of
hemoglobin S under low oxygenation conditions, altering
the rheology and survival of the erythrocyte.® A disease
that causes a high level of suffering to the person and
their family, generally from the sixth month of life
onwards due to the drop in HbF levels. The stress of living
with the imminent threat of premature death permeates
the daily lives of these people.

Vasoocclusion crises due to red blood cell sickling cause
pain in different parts of the body, increased
susceptibility to recurrent infections, chronic anemia, and
progressive involvement of several organs, high
morbidity and early mortality.34:35

Although we mention some important aspects related to
the topic throughout the work, in this study, the
fundamental focus is to describe sickle cell anemia as a
public health issue in Angola.

2  Theoretical foundation

Genetics is the study of genes and tries to explain what
they are and how they work. Genes are living organisms
inherit characteristics or traits from their ancestors; for
example, children usually look like their parents because
they have inherit their parents' genes. Genetics tries to
identify which characteristics are inherited and to explain
how these characteristics are passed from generation to
generation.”
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Some characteristics are part of an organism's physical
appearance, such as eye color or height. Other types of
characteristics are not easily seen and include blood
types. Some characteristics are inherited through genes,
which is the reason why tall and thin people tend to have
tall and thin children. Other characteristics come from
interactions between genes and the environment. The way
our genes and environment interact to produce a trait can
be complicated. For example, the probability of
somebody dying of cancer or heart disease seems to
depend on both their genes and their lifestyle.

Genes are made from a long molecule called DNA
(deoxyribonucleic acid), which is copied and inherited
across generations. DNA is a molecule that contains the
genetic information for an organism’s development and
function. It is passed from one generation to the next.8 A
mutation is a sequential change in DNA, which can occur
naturally or be caused by external factors. This
appearance of new characteristics is important in
revolutionizing organism.?

In biology, a mutation is an alteration in the nucleic acid
sequence of the genome of an organism, or extra
chromosomal DNA. It creates slightly different versions of
the same genes, called alleles. These small differences
DNA sequence make every individual unique.'©

2.1  GENES AND INHERITANCE

All organisms inherit the genetic information specifying
their structure and function form their parents. Likewise,
all cells arise from preexisting cells, so the genetic
material must be replicated and passed from parent to
progeny cell at each cell division.!!

Genes are pieces of DNA that contain information for the
synthesis of ribonucleic acids (RNAs) or polypeptides.
They are inherited as units, with two parents dividing out
copies of their genes to their offspring. Humans have two
copies of each of their genes, but each egg or sperm cell
only gets one of those copies for each gene. An egg and
sperm join to form a zygote with a complete set of genes.
The resulting offspring has the same number of genes as
their parents, but for any gene, one of their two copies
comes from their father and one from their mother.'2

Example of crossing: The effects of crossing depend on
the types (the alleles) of the gene. If the father has two
copies of an allele for red hair, and the mother has two
copies for brown hair, all their children get the two alleles
that give different instructions, one for red hair and one
for brown. The hair color of these children depends on
how these alleles work together. If one allele dominates
the instructions from another, it is called the dominant
allele, and the allele that is overridden is called the
recessive allele. In the case of a daughter with alleles for
both red and brown hair, brown is dominant and she ends
up with brown hair.’0 Figure 1 below, shows a Punnett
square of how two brown-haired parents can have red-
haired or brown-haired children. 'B' is for brown and 'b'
is for red. Her ovum will be a crossing of two types, one
type containing the B allele, and one sort the b allele.!3

Red hair is a recessive characteristic. Although the red
color allele is still there in this brown-haired girl, it doesn't

show. This is a difference between what is seen on the
surface (the traits of an organism, called its phenotype)
and the genes within the organism (its genotype). In this
example, the allele for brown can be called "B" and the
allele for red "b" (It is normal to write dominant alleles
with capital letters and recessive ones with lower-case
letters). The brown hair daughter has the "brown hair
phenotype" but her genotype is Bb, with one copy of the
B allele, and one of the b allele.’3

Now imagine that this woman and has children with a
brown-haired man who also has a Bb genotype. Her ova
will be a crossing of two types, one type containing the B
allele, and one type the b allele. Similarly, her partner
will produce a crossing of two types of sperm containing
one or the other of these two alleles. When the
transmitted genes are joined up in their offspring, these
children have a chance of getting either brown or red
hair, since they could get a genotype of BB = brown hair,
Bb = brown hair or bb = red hair. In this generation, there
is, therefore, a chance of the recessive allele showing
itself in the phenotype of the children. Some of them may
have red hair like their grandfather.!4

W

B b

o N | N
|
Bb A
b . b\

Bb | bb

Fig 1: A Punnett square showing how two brown haired
parents can have red or brown haired children. 'B' is for
brown and 'b' is for red.

2.2 HOW GENES WORK

It consists of two major steps: transcription and
translation. Together, transcription and translation are
known as gene expression. During the process of
transcription, the information stored in a gene's DNA s
passed to a similar molecule called RNA (ribonucleic acid)
in the cell nucleus.4

The basic unit of heredity passed from parent to child.
Genes are made up of sequences of DNA and are
arranged, one after another, at specific locations on
chromosomes in the nucleus of cells. The functional and
physical unit of heredity passed from parent to offspring.
Genes are pieces of DNA, and most genes contain the
information for making a specific protein.’4

Our genes carry information that gets passed from one
generation to the next. For example, genes are why one
child has blonde hair like their mother, while their sibling
has brown hair like their father. Genes also determine
why some illnesses run in families and whether babies will
be male or female.!s
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While the human genome contains an estimated 20,000
protein-coding genes, the coding segments of those
genes—the exons—comprise less than 2% of the
genome; most of the genome consists of DNA that lies
between genes, far from genes or in vast areas spanning
several million base pairs (Mb) that appear to contain no
genes.!5

The gene occurs in the same position on each chromosome.
Genetic traits, such as eye color, are dominant or
recessive: Dominant traits are controlled by 1 gene in the
pair of chromosomes. Recessive characteristics need both
genes in the gene pair to work together.1¢

Generators don't actually create electricity. Instead, they
convert mechanical or chemical energy into electrical
energy. They do this by capturing the power of motion
and turning it into electrical energy by forcing electrons
from the external source through an electrical circuit.’”

The human reference genome contains somewhere
between 19,000 and 20,000 protein-coding genes.
These genes contain an average of 10 introns and the
average size of an intron is about 6 kb (6,000 bp).'8

Genes are at the center of everything that makes us
human. They are responsible for producing the proteins
that run everything in our bodies. Some proteins are
visible, such as the ones that compose our hair and skin.
Others work out of sight, coordinating our basic
biological functions.’® While the human genome contains
an estimated 20,000 protein-coding genes, the coding
segments of those genes—the exons—comprise less than
2% of the genome; most of the genome consists of DNA
that lies between genes, far from genes or in vast areas
spanning several million base pairs (Mb) that appear to
contain no genes.2°

2.3 GENETIC DISORDER

A genetic disorder is a health problem caused by
abnormalities in  the genome.2! They are heritable,
and may be passed down from the parents' genes to
their children and to later generations.2?2 If a genetic
disorder is present from birth, it is described as
a congenital defect. Some defects only show up in later
life.

The mutation responsible can occur spontaneously before
the embryo develops, or it can be inherited from parents
who are carriers of a faulty gene.?!

There are well over 6,000 known genetic disorders, and
new genetic disorders are constantly being
found.22 More than 600 genetic disorders are
treatable.23 Around in 50 people are affected by a
known single-gene disorder, while around 1 in 263 are
affected by a disorder caused by their chromosomes.24
Parts of a chromosome may be absent, or duplicated.23

About 65% of people have some kind of health problem
as a result of congenital genetic mutations. About 1 in 21
people are affected by a genetic disorder classified as
"rare" (less than 1 in 2,000 people). Most genetic
disorders are rare in themselves.23 They may affect one
person in every several thousands or even millions.
Sometimes they are relatively frequent in a population.23

If they are frequent, it suggests these recessive gene
disorders give an advantage in certain environments
when only one copy of the gene is present.24 Sickle cell
anemia is an example of this.

The same disease, such as some forms of cancer, may be
caused by an inherited genetic condition in some people,
by new mutations in other people, and by non genetic
causes in still other people. A disease is only called a
genetic disease if it can be inherited at birth. The
particular defect may only show up later in life.24

3 Methodology

In this work, we used quantitative observation as a
research method, which allowed us to collect numerical
data about the phenomenon. It also allowed us to
quantify the problem and understand its dimension, as
well as to investigate and observe the phenomenon
comprehensively.

This is a quantitative observational study, which used
Google Scholar and Virtual Health Library databases.
The search strategy used the descriptors “Sickle cell
disease”, “Angola” and “Public health issue”, 350 results
were found, but after reading the titles, 10 articles were
selected, according to the inclusion criteria of addressing
the topic of sickle cell disease, which were read entirety.

Furthermore, official documents from the Angolan
Ministry of Health were analyzed, based on the Virtual
Health Llibrary database, and from the High
Commissioner for Human Rights of the United Nations, in
its annual report on a people with sickle cell disease in
the world.

Quantitative observation as a research method was used
to collect numerical data and measure specific variables
systematically and objectively. It involves the observation
and measurement of phenomena, events, behaviors, or
characteristics to collect quantitative data for analysis
and interpretation, and focuses on obijectivity, accuracy,
and quantification of relationships, making it a powerful
approach for understanding and interpreting various
phenomena in the world.

3.1 SICKLE CELL DISEASE IN ANGOLA

Sickle cell disease is a major issue in Angola due to its
high prevalence, with estimates indicating that around
20% of Angolans may carry the sickle cell trait, and other
data indicate that around 18% of the population has the
trait, with around 1,000 children affected annually. It is
a disease that causes deformation of red blood cells,
leading to symptoms such as chronic anemia, severe pain
due to obstruction of blood vessels, and increased
susceptibility to infections, which results in suffering and
premature deaths.25 Therefore, this is a serious public
health issue in Angola.?”

3.1.1 Impact and challenges in Angola

In this subsection, we describe the impact and challenges

of sickle cell disease in Angola 26 27;

e High prevalence: Angola has one of the highest
incidences of the disease in Africa, affecting a large
number of children and families.
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e Lack of specialized care: There is a shortage of
hematology specialists, especially in provinces like
Malanije, which hinders patients' access to adequate
treatment.

e Lack of state subsidy: Currently, the disease does not

receive state subsidies, which impedes access to
treatment and tests (such as hemoglobin
electrophoresis), especially in the private healthcare
sector.

e International support: Angola requests support from
Brazil and other nations to develop a National
Comprehensive Care Program for people with sickle
cell disease.

e Professional training: There are projects to train
healthcare professionals in topics such as self-care,
neonatal screening, and comprehensive quality care.

Public awareness: Awareness campaigns are needed
to promote voluntary blood donation and awareness
of the disease.

3.1.2 Symptoms and Severity

® Pain: Red blood cell sickling causes pain crises in
various parts of the body, known as vaso-occlusion.

e  Chronic Anemia: Patients suffer from anemia, which
causes unexplained fatigue.

e Complications: The disease can lead to damage to
various organs and increases susceptibility to
injections.

e Unexplained fatigue

e Swelling, redness, and pain in the hands and feet

e Joint or abdominal pain

e Jaundice (yellowing of the eyes and skin) Infections

3.1.3 Causes of sickle cell disease

o Genetic Mutation: Sickle cell disease is caused by a
mutation in the gene that produces hemoglobin, the
protein inside red blood cells that carries oxygen.

e  Genetic Inheritance: The condition is passed from
parents to children, and both parents must carry the
mutation for a child to have the disease.

3.1.4 Diagnosis

The heel prick test, performed in the baby's first week of
life, can detect sickle cell anemia. It is done through blood
tests, such as hemoglobin electrophoresis, to identify the
presence of mutant hemoglobin.

3.1.5 Treatment

There is no cure, but treatment and specialized
monitoring can improve quality of life and life
expectancy. Treatments help control symptoms and
prevent complications. This includes 32:33;

e Preventative antibiotics: To help prevent infections in
children.

e Hydroxyurea: Medications that can help reduce the
frequency of pain attacks.

e Blood transfusions: May be used in some cases.

e  Folic acid supplementation: A vitamin that helps in the
production of red blood cells.

3.1.6 Care
e Live a healthy lifestyle, without excesses

Eat a diet rich in vegetables, fruits, and meat
Drink plenty of water

Wear light, cool clothing

Wear socks and shoes that don't hurt your feet

Drink more water and take pain medication in case
of mild pain attacks without fever

e Go to the hospital if you have a fever or pain that
doesn’t go away

3.1.7 Prevention

° Promote the training of healthcare professionals
° Improve and expand neonatal screening

° Raise awareness about voluntary blood donation
4 Results and Discussion

In this section we present the results obtained and their
discussion

4.1 RESULTS

In Angola, sickle cell anemia affects about 20% of the
population and is linked to high infant mortality rates. In
2022, 924 new cases were recorded in children, and
studies indicate that more than 1,000 children died from
the disease between 2011 and 2020. The Ministry of
Health estimates that between 60,000 and 100,000
Angolans have the disease, with more than 3 million
carriers of the sickle cell trait.

Sickle cell disease is genetic in origin and its management
faces infrastructure challenges and the lack of state
subsidies for treatment. The disease causes chronic
anemia and pain crises. This disease is a public health
challenge in Angola, affecting a significant portion of the
population. Estimates indicate that approximately 20%
of Angolans may carry the sickle cell trait, and
approximately 1,000 children are born with the disease
annually.?”

International cooperation efforts, such as the partnership
with Brazil, aim to create national policies, strengthen
neonatal screening, and train health professionals to
better care for patients across the country.

4.1.1 Impact and estimation

e Prevalence: It is estimated that approximately 20%
of the Angolan population carries the sickle cell trait,
with more than 3 million people living with the
disease.

e Mortality: The disease is one of the leading causes of
infant mortality, with more than 1,000 children dying
annually.

o New cases: In 2022, 924 new cases were recorded
in children, an increase compared to previous years.

4.1.2 Diagnosis and treatment

e Diagnosis: The hemoglobin electrophoresis test is
what diagnoses the disease, but many people are
unaware of it or don't have access to it, especially in
the public health system.

e Diagnostic cost: The test in the private health system
can range from 15 to 35 USD. Treatment is not
subsidized by the government, although it is essential
to control the symptoms of the disease.

© 2025 European Society of Medicine 6
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4.1.3 Challenges

e Knowledge: There is a lack of awareness among
teachers and family members about the severity of
the disease, which makes it difficult to monitor
students.

e Access to healthcare: The lack of resources in the
public healthcare system exacerbates the situation,
limiting access to proper diagnosis and treatment.

The main limitation in care is the concentration of
specialized services in the country's capital, with
difficulties for patients in other provinces to access
treatment due to financial and infrastructure constraints.!

The government is paying special attention to training
health professionals for primary care, neonatal screening
and comprehensive patient care, as well as raising
awareness about voluntary blood donation. Several
provinces in Angola lack hematologists to treat sickle cell
anemia patients. This crisis has generated concern in
society.

It is a genetic and hereditary disease that causes the
deformation of red blood cells. This altered form of red
blood cells leads to a series of complications, such as
chronic anemia and obstruction of blood vessels, resulting
in pain (painful crises), a greater susceptibility to
infections and damage to various organs over time.
Diagnosis is made through blood tests.

Treatments help control symptoms and prevent
complications. This includes:

e Preventative antibiotics: To help prevent infections in
children.

e Hydroxyurea: Medications that can help reduce the
frequency of pain attacks.

e Blood transfusions: May be used in some cases.

e  Folic acid supplementation: A vitamin that helps in the
production of red blood cells.

It is essential that the diagnosis is made early, as
adequate treatment significantly improves the quality of
life of patients. Figure 2 represents a child to be
observed by the doctor.

Fig 2: A child to be observed by the doctor
https: / /encryptedtbn0.gstatic.com/images2q=tbn:ANd9GcTy
WZEgclTymMU8hVEa8IA BbY4 Le8AyvadQ&s

4.2 DISCUSSION

As we know, sickle cell anemia is a serious hereditary
disease that significantly affects Angola, with estimates
that around 20% of the population is carrier, which
corresponds to more than three million people. The
disease contributes to high infant mortality rates, with
around 1,000 new cases annually and more than 1,000
child deaths recorded, due to complications such as vaso-
occlusive crises, infections and organ damage. Access to
adequate treatment, such as medication, blood
transfusions, and testing, is limited in the public health
system in many regions.

In this regard, the Angolan government must make a
major effort to improve its public policies to reduce the
number of affected individuals, annual cases, and
mortality.

The government should pay special attention to training
healthcare professionals for primary care, neonatal
screening, and comprehensive patient.

Sickle cell anemia is a serious and common hereditary
disease in Angola, affecting a significant percentage of
the population and causing several new cases annually.
In this context, the government is making continuous, but
insufficient, efforts to improve care for people with the
disease, including the implementation of national public
policies and professional training.

The lack of government subsidies for treatment and
widespread ignorance about the disease, including
diagnostic tests, pose significant challenges.

5 Conclusions

We can conclude that the disease causes chronic anemia
and pain crises. This disease is a public health challenge
in Angola, affecting a significant portion of the
population. Estimates indicate that approximately 20%
of Angolans may carry the sickle cell trait, and
approximately 1,000 children are born with the disease
annually. Despite the high prevalence rate, diagnosis and
treatment of the disease are hampered by a lack of
resources, especially outside the capital, Luanda.
Cooperation projects with other countries, such as Brazil,
aim to support policy development and the training of
Angolan health professionals to improve care and
neonatal screening for the disease. It is the most prevalent
genetic hematologic disease in the world, associated with
high rates of morbidity and mortality. Sickle Cell Disease
is a genetic and hereditary disease that causes the
deformation of red blood cells. This altered form of red
blood cells leads to a series of complications, such as
chronic anemia and obstruction of blood vessels, resulting
in pain (painful crises), a greater susceptibility to
infections and damage to various organs over time.
Diagnosis is made through blood tests, and treatment
aims fo control symptoms and prevent complications.
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