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Introduction 

Sickle cell anemia, or sickle cell disease (SCD), is a 
genetic disease of the red blood cells (RBCs). 
Normally, RBCs are shaped like discs, which gives 
them the flexibility to travel through even the smallest 
blood vessels. However, with this disease, the RBCs 
have an abnormal crescent shape resembling a sickle. 
This makes them sticky and rigid and prone to getting 
trapped in small vessels, which blocks blood from 
reaching different parts of the body. This can cause 
pain and tissue damage. 
 

 
Figure 1: Sickle cell anemia 

 
Symptoms of sickle cell anemia usually show up at a 
young age. They may appear in babies as early as 4 
months old, but generally occur around the 6-month 
mark.  

 
Figure 2 

 
While there are multiple types of SCD, they all have 
similar symptoms, which vary in severity. These 
include: 
• excessive fatigue or irritability, from anaemia 
• fussiness, in babies 
• bedwetting, from associated kidney problems 
• jaundice, which is yellowing of the eyes and skin 
• swelling and pain in hands and feet 
• frequent infections 
• pain in the chest, back, arms, or legs 

Types of sickle cell disease 

Hemoglobin is the protein in red blood cells that 
carries oxygen. It normally has two alpha chains and 
two beta chains. The four main types of sickle cell 
anemia are caused by different mutations in these 
genes. 

Hemoglobin SS disease 

Hemoglobin SS disease is the most common type of 
sickle cell disease. It occurs when you inherit copies of 
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Sickle cells Diseased is a group of inherited RBC disorders. The disease is named for the C-shaped farming tool known as 
a sickle. Sickle cells often become hard and sticky. This can increase the risk of blood clots. They also tend to die off early. 
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the hemoglobin S gene from both parents. This forms 
hemoglobin known as Hb SS. As the most severe form 
of SCD, individuals with this form also experience the 
worst symptoms at a higher rate. 

Hemoglobin SC disease 

Hemoglobin SC disease is the second most common 
type of sickle cell disease. It occurs when you inherit 
the Hb C gene from one parent and the Hb S gene 
from the other. Individuals with Hb SC have similar 
symptoms to individuals with Hb SS. However, the 
anemia is less severe. 

Hemoglobin SB+ (beta) thalassemia 

Hemoglobin SB+ (beta) thalassemia affects beta 
globin gene production. The size of the red blood cell 
is reduced because less beta protein is made. If 
inherited with the Hb S gene, you will have 
hemoglobin S beta thalassemia. Symptoms are not as 
severe. 

Hemoglobin SB 0 (Beta-zero) thalassemia 

Sickle beta-zero thalassemia is the fourth type of sickle 
cell disease. It also involves the beta globin gene. It has 
similar symptoms to Hb SS anemia. However, 
sometimes the symptoms of beta zero thalassemia are 
more severe. It is associated with a poorer prognosis. 

Hemoglobin SD, hemoglobin SE, and 
hemoglobin SO 

These types of sickle cell disease are rarer and usually 
don’t have severe symptoms. 

Sickle cell trait 

People who only inherit a mutated gene (hemoglobin 
S) from one parent are said to have sickle cell trait. 
They may have no symptoms or reduced symptoms. 
Children are only at risk for sickle cell disease if both 
parents carry sickle cell trait. A blood test called a 
hemoglobin electrophoresis can also determine which 
type you might carry. 
People from regions that have endemic malaria are 
more likely to be carriers. This includes people from: 
• Africa 
• India 
• the Mediterranean 
• Saudi Arabia 

Complications of sickle cell anemia 

SCD can cause severe complications, which appear 
when the sickle cells block vessels in different areas of 
the body. Painful or damaging blockages are called 
sickle cell crises. They can be caused by a variety of 
circumstances, including: 

• illness 
• changes in temperature 
• stress 
• poor hydration 
• altitude 
The following are types of complications that can 
result from sickle cell anemia. 

Severe anemia 

Anemia is a shortage of RBCs. Sickle cells are easily 
broken. This breaking apart of RBCs is called chronic 
hemolysis. RBCs generally live for about 120 days. 
Sickle cells live for a maximum of 10 to 20 days. 

Hand-foot syndrome 

Hand-foot syndrome occurs when sickle-shaped RBCs 
block blood vessels in the hands or feet. This causes 
the hands and feet to swell. It can also cause leg ulcers. 
Swollen hands and feet are often the first sign of sickle 
cell anemia in babies. 

Splenic sequestration 

Splenic sequestration is a blockage of the splenic 
vessels by sickle cells. It causes a sudden, painful 
enlargement of the spleen. The spleen may have to be 
removed due to complications of sickle cell disease in 
an operation known as a splenectomy. Some sickle 
cell patients will sustain enough damage to their 
spleen that it becomes shrunken and ceases to 
function at all. This is called auto splenectomy. 
Patients without a spleen are at higher risk for 
infections from bacteria such 
as Streptococcus, Hemophilus, and Salmonella species. 

Delayed growth 

Delayed growth often occurs in people with SCD. 
Children are generally shorter but regain their height 
by adulthood. Sexual maturation may also be delayed. 
This happens because sickle cell RBCs can’t supply 
enough oxygen and nutrients. 

Neurological complications 

Seizures, strokes, or even coma can result from sickle 
cell disease. They are caused by brain blockages. 
Immediate treatment should be sought. 

Eye problems 

Blindness is caused by blockages in the vessels 
supplying the eyes. This can damage the retina. 

Skin ulcers 

Skin ulcers in the legs can occur if small vessels there 
are blocked. 

Heart disease and chest syndrome 
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Since SCD interferes with blood oxygen supply, it can 
also cause heart problems  

Lung disease 

Damage to the lungs over time related to decreased 
blood flow can result in high blood pressure in the 
lungs (pulmonary hypertension) and scarring of the 
lungs (pulmonary fibrosis). These problems can occur 
sooner in patients who have sickle chest syndrome. 
Lung damage makes it more difficult for the lungs to 
transfer oxygen into the blood, which can result in 
more frequent sickle cell crises. 

Priapism 

Priapism is a lingering, painful erection that can be 
seen in some men with sickle cell disease. This 
happens when the blood vessels in the penis are 
blocked. It can lead to impotence if left untreated. 

Gallstones 

Gallstones are one complication not caused by a 
vessel blockage. Instead, they are caused by the 
breakdown of RBCs. A byproduct of this breakdown 
is bilirubin. High levels of bilirubin can lead to 
gallstones. These are also called pigment stones. 

Sickle chest syndrome 

Sickle chest syndrome is a severe type of sickle cell 
crisis. It causes severe chest pain and is associated with 
symptoms such as cough, fever, sputum production, 
shortness of breath, and low blood oxygen levels. 
Abnormalities observed on chest X-rays can represent 
either pneumonia or death of lung tissue (pulmonary 
infarction). The long-term prognosis for patients who 
have had sickle chest syndrome is worse than for those 
who have not had it. 

Diagnosis 

All new-borns in the United States are screened for 
sickle cell disease. Prebirth testing looks for the sickle 
cell gene in your amniotic fluid. 
In children and adults, one or more of the following 
procedures may also be used to diagnose sickle cell 
disease. 

Detailed patient history 

This condition often first appears as acute pain in the 
hands and feet. Patients may also have: 
severe pain in the bones 
anemia 
painful enlargement of the spleen 
growth problems 
respiratory infections 
ulcers of the legs 

heart problems 
Your doctor may want to test you for sickle cell 
anemia if you have any of the symptoms mentioned 
above. 

Blood tests 

Several blood tests can be used to look for SCD: 
Blood counts can reveal an abnormal Hb level in the 
range of 6 to 8 grams per deciliter. Blood films may 
show RBCs that appear as irregularly contracted cells. 
Sickle solubility tests look for the presence of Hb S. 

Hb electrophoresis 

Hb electrophoresis is always needed to confirm the 
diagnosis of sickle cell disease. It measures the 
different types of hemoglobin in the blood. 

Genetic View of Sickel Cell 

Genes usually come in pairs: one copy of a gene comes 
from each biological parent. This pair of genes is 
known as a genotype. Sickle cell disease is caused by 
inheriting two copies (one from each parent) of an 
altered HBB gene, which causes the production of an 
abnormal form of beta (β)-globin, such as hemoglobin 
s(Hbs) Scientists have identified hundreds of 
variations in the HBB gene that cause abnormal beta-
globin to form and cause disease. As a result, there is 
more than one type of sickle cell, which depends on 
the specific combination of alterations of 
the HBB gene you inherit. These different forms are 
described as your sickle cell genotype.  
 

 
Figure 3: Sickle Cell Disease 

 
The interactive diagram below, called a Punnett 
square, to see the likelihood of a child inheriting a 
form of sickle cell disease or sickle cell trait. This 
Punnett square can help you see how genes can be 
passed from a parent to a child in every single 
pregnancy, regardless of the genotypes of previous 
children. Note that the “sickle cell disease” selection 
for this tool is for the most common type of sickle cell, 
hemoglobin SS. However, you can create your own 
Punnett square by following the format below and 
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using a different genotype (such as hemoglobin SC or 
hemoglobin S beta-zero) in place of “SS”.  
Select a genotype (ie, AA, no sickle cell disease; AS, 
sickle cell trait carrier; or SS, sickle cell disease) for 
both the male and female, then select “View 
Results” to see the chances of a child inheriting 
sickle cell trait or sickle cell disease. 
Normal HBB gene. 
Sickle HBB gene. 
 

 
Figure 4 

 
A person who carries the sickle cell trait inherits one 
copy of an abnormal (sickle) HBB gene and one copy 
of a normal HBB gene. This means that although 
their red blood cells contain some HbA, a portion of 
their red blood cells (20%-45%) consists of HbS. The 
levels of HbS in people with sickle cell trait are largely 
genetically determined. At rest, their red blood cells 
appear healthy—smooth and disc-shaped. However, 
under certain circumstances, their red blood cells can 
appear sickle shaped, and trait carriers can experience 
some of the Symptoms of sickle anemia. Some, but 
not all, genetic conditions can be inherited from one 
or both parents. Sickle cell anemia is one of these 
conditions. Its inheritance pattern is autosomal 
recessive. What do these terms mean? How exactly is 
sickle cell anemia passed on from parent to child? 
Geneticists use the terms dominant and recessive to 
describe the likelihood of a particular trait being 
passed on to the next generation. You have two copies 
of each of your genes one from your mother and 
another from your father. Each copy of a gene is called 
an allele. You may receive a dominant allele from each 
parent, a recessive allele from each parent, or one of 
each. Dominant alleles usually override recessive 
alleles, hence their name. For example, if you inherit 
a recessive allele from your father and a dominant one 

from your mother, you’ll usually display the trait 
associated with the dominant allele.  
The sickle cell anemia trait is found on a recessive 
allele of the hemoglobin gene. This means that you 
must have two copies of the recessive allele — one from 
your mother and one from your father to have the 
condition. People who have one dominant and one 
recessive copy of the allele won’t have sickle cell 
anemia. Autosomal and sex-linked refer to the 
chromosome that the allele is present on. Each cell of 
your body typically contains 23 pairs of chromosomes. 
Out of each pair, one chromosome is inherited from 
your mother and the other from your father. The first 
22 pairs of chromosomes are referred to as autosomes 
and are the same between males and females. The last 
pair of chromosomes are called sex chromosomes. 
These chromosomes differ between the sexes. If 
you’re female, you’ve received an X chromosome from 
your mother and an X chromosome from your father. 
If you’re male, you’ve received an X chromosome 
from your mother and a Y chromosome from your 
father. Some genetic conditions are sex-linked, 
meaning that the allele is present on the X or Y sex 
chromosome. Others are autosomal, meaning that the 
allele is present on one of the autosomes. The sickle 
cell anemia allele is autosomal, meaning it can be 
found on one of the other 22 pairs of chromosomes, 
but not on the X or Y chromosome. In order to have 
sickle cell anemia, you must have two copies of the 
recessive sickle cell allele. But what about those with 
only one copy? These people are known as carriers. 
They’re said to have sickle cell trait, but not sickle cell 
anemia. Carriers have one dominant allele and once 
recessive allele. Remember, the dominant allele 
usually overrides the recessive one, so carriers 
generally don’t have any symptoms of the condition. 
But they can still pass the recessive allele on to their 
children. 
Here are a few example scenarios to illustrate how this 
might happen: 
Scenario 1. Neither parent has the recessive sickle cell 
allele. None of their children will have sickle cell 
anemia or be carriers of the recessive allele. 
Scenario 2. One parent is a carrier while the other 
isn’t. None of their children will have sickle cell 
anemia. But there’s a 50 percent chance that children 
will be carriers. 
Scenario 3. Both parents are carriers. There’s a 25 
percent chance that their children will receive two 
recessive alleles, causing sickle cell anemia. There’s 
also a 50 percent chance that they will be a carrier. 
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Lastly, there’s also a 25 percent chance that their 
children won’t carry the allele at all. 
Scenario 4. One parent isn’t a carrier, but the other 
has sickle cell anemia. None of their children will 
have sickle cell anemia, but they’ll all be carriers. 
Scenario 5. One parent is a carrier and the other has 
sickle cell anemia. There’s a 50 percent chance that 
children will have sickle cell anemia and a 50 percent 
chance they’ll be carriers. 
Scenario 6. Both parents have sickle cell anemia. All 
of their children will have sickle cell anemia. 
If you have a family history of sickle cell anemia, but 
you don’t have it yourself, you may be a carrier. If you 
know others in your family, have it, or you’re not sure 
about your family history, a simple test can help to 
determine whether you carry the sickle cell allele. 
Sickle cell disease is a genetic red blood cell disorder. 
It changes normal, round red blood cells into cells 
shaped like crescent moons. Sickled cells can get stuck 
in blood vessels and block them, which stops oxygen 
from getting through. That can cause a lot of pain and 
can harm organs, muscles, and bones. Normal red 
blood cells move easily through blood vessels, taking 
oxygen to every part of your body. People who have 
sickle cell disease have mostly sickled red blood cells. 
These cells can get stuck and block blood flow 
through a blood vessel. That means red blood cells 
and oxygen can't flow to some parts of the body. Sickle 
cell anemia is a genetic condition that affects 
hemoglobin, the part of red blood cells responsible for 
carrying oxygen from the lungs to the rest of the body. 
Red blood cells with normal hemoglobin are round, 
smooth and flexible, allowing them to easily flow 
through blood vessels. In sickle cell anemia patients, 
the hemoglobin is abnormally shaped and sticks 
together, causing the red blood cells to become stiff 
and crescent, or sickle, shaped. These sickle-shaped 
red blood cells are more fragile and die more quickly 
than normally shaped red blood cells. Because the 
cells die faster than the body can create new ones, this 
creates a shortage of red blood cells. 
Conditions such as high altitudes, severe dehydration, 
and low oxygen can lead to complications including: 
Reduced blood supply to the spleen, 
Muscle breakdown (rhabdomyolysis), 
Kidney damage and chronic kidney disease, 
Bleeding (hyphemia) and increased pressure in the eye 
(glaucoma) following eye injuries, 
Sudden death with extreme exertion, 
Kidney cancer (renal medullary carcinoma), 
exceedingly rare. 

Because a person who carries the sickle cell trait may 
not experience symptoms, they may be unaware that 
they are a carrier. However, they are still able to pass 
the abnormal (sickle) HBB gene along to their 
children. A simple blood test from your doctor can 
determine if you are a carrier and at risk of passing 
along the abnormal gene. Sickle cell disease (SCD) is 
a serious inherited blood disorder where the red 
blood cells, which carry oxygen around the body, 
develop abnormally. The disorder mainly affects 
people of African, Caribbean, Middle Eastern, 
Eastern Mediterranean and Asian origin. In the UK, 
sickle cell disorders are most commonly seen in 
African and Caribbean people. Normal red blood 
cells are flexible and disc-shaped, but in SCD they can 
become rigid and shaped like a crescent (or sickle). 
The sickle-shaped cells contain defective hemoglobin 
(Hb), the iron-rich protein that enables red blood cells 
to carry oxygen from your lungs to the rest of the 
body. SCD is caused by a mutation in the 
hemoglobin, known as the ‘sickle’ mutation. The 
abnormal cells are unable to move around as easily as 
normal shaped cells and can block blood vessels, 
resulting in tissue and organ damage and episodes of 
life threatening and severe complications. 
Such episodes are known as sickle cell crises or a Vaso-
occlusive crises. They can last from a few minutes to 
several weeks. A sickle cell crisis is often described by 
a number of conditions. For example, it can cause an 
individual indescribable pain anywhere in their body, 
result in a cerebrovascular accident (CVA/stroke) and 
acute chest syndrome (ACS see below). The abnormal 
blood cells also have a shorter lifespan and aren't 
replaced as quickly as normal blood cells. This leads 
to a shortage of red blood cells, known as anemia. 
Symptoms of anemia include lethargy (a lack of 
energy), tiredness and breathlessness, particularly 
after exercise. Currently, treatment for SCD is limited 
and there is no cure except for bone marrow 
transplantation, which can be associated with many 
other risks. Experience with transplant in sickle cell is 
limited but specialists are becoming more skilled in 
the area and the number of bone marrow transplants 
undertaken is increasing. Treatment offered to 
individuals with SCD aims to be preventative and 
stop serious complications before they arise. 

Causes sickle cell anemia 

Sickle cell disease is caused by a mutation (an 
abnormal change) in the gene that instructs the body 
to produce hemoglobin. To have a diagnosis of a 
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sickle cell disorder you will have to inherit the 
defective or mutated gene from both your mother and 
father. If you only inherit the gene from one parent, 
you are known as a sickle cell carrier, this is also 
referred to as sickle cell trait. It's likely that your blood 
will contain some sickle cells, but you will be able to 
produce normal hemoglobin and will not usually 
experience symptoms. In England, about 250,000 
people are thought to have the sickle cell trait, with 
those of African-Caribbean origin primarily affected. 
As a carrier of SCD you may pass the gene on to any 
children you have. If you know you are a carrier of 
SCD it is important that you seek advice from your 
GP or are referred for genetic counselling before you 
and your partner conceive. This enables your partner 
to be screened for SCD and other blood disorders 
(such as Thalassemia) and informs you of the chances 
of your child inheriting SCD. If you are your partner 
are both affected by SCD there are services that you 
can be referred to in order to reduce the risk of 
conceiving a child with a sickle cell disorder. If two 
people with the sickle cell trait have a child, there's a 
one in four chance (25%) that the child will be born 
with sickle cell anemia. More information can be 
found at: The symptoms and process of sickle cell 
anemia can have a significant impact on a person's 
quality of life, both physically and psychologically. If 
complications develop, these can be very serious and 
potentially life threatening. There are numerous 
problems that someone with SCD can come up again; 
some individuals will experience numerous 
complications and some minimal difficulties 
throughout their life. Possible complications include 
(but are not limited to): Neurological damage. This 
can lead to cerebrovascular accidents (stroke) – where 
the blood supply to part of the brain is cut off. This 
can occur at any age and a high percentage of 
individuals with SCD will have had a stroke by the 
time they reach 18 years old. Regular monitoring is 
offered to children, which includes blood testing and 
Transcranial Dopplers (TCD) - which is similar to an 
ultrasound scan - looks at the rate of blood flow 
through the brain. Once any problems are detected 
treatment, such as blood exchanges are offered as a 
preventative measure. Once a person with SCD has 
had a stroke they are more likely to have further 
episodes. They will require close monitoring and 
ongoing treatment. 
Increased vulnerability to infection. People with SCD 
do not have a functioning spleen and so are 
predisposed to infection. The spleen plays an 

important part in the ability to fight infection, as such 
individuals are recommended to take antibiotics for 
life in order to reduce the risk of certain infections. 
People with SCD are also encouraged to have an 
extended vaccination schedule. Although antibiotics 
are taken regularly, the risk of infection is still very 
high. Severe infections in someone with SCD are 
potentially fatal and often require hospital admission 
for intensive antibiotic treatment. Acute Chest 
Syndrome (ACS). In an ACS sickled red blood cells 
pool in the lung tissues. This can be precipitated by 
infection, fat embolism or decreased respiratory effort 
(often due to pain or following abdominal surgery). 
The pooling of sickle red blood cells in the lungs 
causes decreased air entry into the lungs and 
subsequently starves the body and its organs of 
oxygen. Emergency treatment is required, if left 
untreated an ACS can be fatal. Acute Chest 
Syndrome is the leading cause for death in adults with 
SCD; individuals who have had one ACS are more 
likely to have further episodes. Pulmonary 
Hypertension where the blood pressure inside the 
pulmonary arteries of the heart is raised. It causes the 
heart to become less efficient at moving the blood 
from the heart to the lungs. This decreases the 
amount of oxygen available to the muscles and 
around the body. It can cause shortness of breath and 
fatigue as well as many other associated problems. 
Once a person with SCD is found to have pulmonary 
hypertension, treatment is offered with the aim of 
slowing the progression of the disorder. 
Acute and chronic pain. Pain is a common occurrence 
in SCD due to the blockages caused by the sickled red 
blood cells. Treatment involves a multimodal 
approach. This includes analgesia, psychological 
support, distraction techniques and complementary 
therapies. Pain can cause great distress and someone 
with SCD can experience pain every day. As such, it 
is important to support individuals and provide 
education on how best it can be managed. Many 
patients with SCD will manage their pain at home, 
however, at times people will need to be admitted to 
hospital and receive stronger and alternative 
treatments. After a flare up of pain or sickle cell crisis, 
it can take some time for an individual to recover 
completely and people often require a long period of 
recuperation. Leg ulcers are common in sickle cell 
disorders and have a high rate of reoccurrence. Leg 
ulcers can occur after injury or spontaneously. They 
can cause extreme pain and take months to heal. If an 
individual with SCD has a leg ulcer, once healed the 
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skin at the site of the ulcer is extremely fragile and 
minimal trauma can cause a further breakdown. 
Treatment for leg ulcers can include frequent 
bandaging/ dressing, compression bandaging is 
sometimes necessary, bed rest, vitamin or mineral 
supplementation (zinc replacement). In severe cases 
blood transfusion or exchange can often aid the 
recovery process. Eye complications. Complications 
related to sickle cell can occur slowly over a period of 
time or be instant. People with SCD should have 
yearly eye checks to ensure any problems are 
identified and acted on as appropriate. Eye 
complications can result in visual changes/ reduced 
vision or complete loss of vision. 

Sickle cell anemia is treated 

A number of different treatments are available for 
SCD: Rehydration with intravenous fluids helps red 
blood cells return to a normal state. The red blood 
cells are more likely to deform and assume the sickle 
shape if you’re dehydration. Treating underlying or 
associated infections is an important part of managing 
the crisis, as the stress of an infection can result in a 
sickle cell crisis. An infection may also result as a 
complication of a crisis. Blood transfusions improve 
transport of oxygen and nutrients as needed. Packed 
red cells are removed from donated blood and given 
to patients. Supplemental oxygen is given through a 
mask. It makes breathing easier and improves oxygen 
levels in the blood. Pain medication is used to relieve 
the pain during a sickle crisis. You may need over-the-
counter drugs or strong prescription pain medication 
like morphine. (Droxia, Hydria) helps to increase 
production of fetal hemoglobin. It may reduce the 
number of blood transfusions. Immunizations can 
help prevent infections. Patients tend to have lower 
immunity. Bone marrow transplant has been used to 
treat sickle cell anemia. Children younger than 16 
years of age who have severe complications and have 
a matching donor are the best candidates. 

Home care 

There are things you can do at home to help your 
sickle cell symptoms: Use heating pads for pain relief, 
take folic acid supplements, as recommended by your 
doctor. Eat an adequate number of fruits, vegetables, 
and whole-wheat grains. Doing so can help your body 
make more RBCs. Drink more water to reduce the 
chances of sickle cell crises. 
Exercise regularly and reduce stress to reduce crises, 
too. Contact your doctor immediately if you think you 

have any type of infection. Early treatment of an 
infection may prevent a full-blown crisis. 

Sickle cell test 

A sickle cell test is a simple blood test used to 
determine if you have sickle cell disease (SCD) or 
sickle cell trait. People with SCD have red blood cells 
(RBCs) that are abnormally shaped. Sickle cells are 
shaped like a crescent moon. Normal RBCs look like 
doughnuts. The sickle cell test is part of routine 
screening performed on a baby after they’re born. 
However, it can be used on older children and adults 
when needed. 

Sickle cell trait 

People with sickle cell trait are genetic carriers of 
SCD. They have no symptoms and can’t develop 
SCD, but they may be able to pass it on to their 
children. Those with the trait may have a higher risk 
of some other complications, including unexpected 
exercise-related death. New-born are regularly 
screened for SCD soon after birth. Early diagnosis is 
key. This is because children with SCD may be more 
vulnerable to serious infections within weeks of birth. 
Testing early helps ensure infants with SCD get the 
proper treatment to protect their health. No 
preparation is required for the sickle cell test. 
However, receiving a sickle cell test within 90 days 
after a blood transfusion may lead to inaccurate test 
results. Transfusion can reduce the amount of 
hemoglobin S the protein that causes SCD in the 
blood. A person who’s undergone a recent 
transfusion may have a normal sickle cell test result, 
even if they have SCD. The sickle cell test is a normal 
blood test. Complications are extremely rare. You 
may feel a little light headed or dizzy after the test, but 
these symptoms will go away when you sit down for a 
few minutes. Eating a snack may also help. 
The puncture wound has a slim chance of becoming 
infected, but the alcohol swab used prior to the test 
normally prevents this. Apply a warm compress to the 
site if you develop abrusie. It is a genetic condition 
that’s present from birth. Many genetic conditions are 
caused by altered or mutated genes from your mother, 
father, or both parents. 
People with sickle cell anemia have red blood cells 
that are shaped like a crescent or sickle. This unusual 
shape is due to a mutation in the hemoglobin gene. 
Hemoglobin is the molecule on red blood cells that 
allows them to deliver oxygen to tissues throughout 
your body. The sickle-shaped red blood cells can lead 
to a variety of complications. Due to their irregular 
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shape, they can become stuck within blood vessels, 
leading to painful symptoms. Additionally, sickle cells 
die off faster than typical red blood cells, which can 
lead to anemia. 
Some, but not all, genetic conditions can be inherited 
from one or both parents. Sickle cell anemia is one of 
these conditions. Its inheritance pattern is autosomal 
recessive. What do these terms mean? How exactly is 
sickle cell anemia passed on from parent to child? 
Geneticists use the terms dominant and recessive to 
describe the likelihood of a particular trait being 
passed on to the next generation. You have two copies 
of each of your genes one from your mother and 
another from your father. Each copy of a gene is called 
an allele. You may receive a dominant allele from each 
parent, a recessive allele from each parent, or one of 
each. Dominant alleles usually override recessive 
alleles, hence their name. For example, if you inherit 
a recessive allele from your father and a dominant one 
from your mother, you’ll usually display the trait 
associated with the dominant allele. 
The sickle cell anemia trait is found on a recessive 
allele of the hemoglobin gene. This means that you 
must have two copies of the recessive allele — one from 
your mother and one from your father to have the 
condition. People who have one dominant and one 
recessive copy of the allele won’t have sickle cell 
anemia. Autosomal and sex-linked refer to the 
chromosome that the allele is present on. Each cell of 
your body typically contains 23 pairs of chromosomes. 
Out of each pair, one chromosome is inherited from 
your mother and the other from your father. The first 
22 pairs of chromosomes are referred to as autosomes 
and are the same between males and females. The last 
pair of chromosomes are called sex chromosomes. 
These chromosomes differ between the sexes. If 
you’re female, you’ve received an X chromosome from 
your mother and an X chromosome from your father. 
If you’re male, you’ve received an X chromosome 
from your mother and a Y chromosome from your 
father. Some genetic conditions are sex-linked, 
meaning that the allele is present on the X or Y sex 
chromosome. Others are autosomal, meaning that the 
allele is present on one of the autosomes. The sickle 
cell anemia allele is autosomal, meaning it can be 
found on one of the other 22 pairs of chromosomes, 
but not on the X or Y chromosome. In order to have 
sickle cell anemia, you must have two copies of the 
recessive sickle cell allele. But what about those with 
only one copy? These people are known as carriers. 
They’re said to have sickle cell trait, but not sickle cell 

anemia. Carriers have one dominant allele and once 
recessive allele. Remember, the dominant allele 
usually overrides the recessive one, so carriers 
generally don’t have any symptoms of the condition. 
But they can still pass the recessive allele on to their 
children. 
Here are a few example scenarios to illustrate how this 
might happen: 
Scenario 1. Neither parent has the recessive sickle cell 
allele. None of their children will have sickle cell 
anemia or be carriers of the recessive allele. 
Scenario 2. One parent is a carrier while the other 
isn’t. None of their children will have sickle cell 
anemia. But there’s a 50 percent chance that children 
will be carriers. 
Scenario 3. Both parents are carriers. There’s a 25 
percent chance that their children will receive two 
recessive alleles, causing sickle cell anemia. There’s 
also a 50 percent chance that they will be a carrier. 
Lastly, there’s also a 25 percent chance that their 
children won’t carry the allele at all. 
Scenario 4. One parent isn’t a carrier, but the other 
has sickle cell anemia. None of their children will 
have sickle cell anemia, but they’ll all be carriers. 
Scenario 5. One parent is a carrier and the other has 
sickle cell anemia. There’s a 50 percent chance that 
children will have sickle cell anemia and a 50 percent 
chance they’ll be carriers. 
Scenario 6. Both parents have sickle cell anemia. All 
of their children will have sickle cell anemia. 
If you have a family history of sickle cell anemia, but 
you don’t have it yourself, you may be a carrier. If you 
know others in your family, have it, or you’re not sure 
about your family history, a simple test can help to 
determine whether you carry the sickle cell allele. 
Sickle cell disease is a genetic red blood cell disorder. 
It changes normal, round red blood cells into cells 
shaped like crescent moons. Sickled cells can get stuck 
in blood vessels and block them, which stops oxygen 
from getting through. That can cause a lot of pain and 
can harm organs, muscles, and bones. Normal red 
blood cells move easily through blood vessels, taking 
oxygen to every part of your body. People who have 
sickle cell disease have mostly sickled red blood cells. 
These cells can get stuck and block blood flow 
through a blood vessel. That means red blood cells 
and oxygen can't flow to some parts of the body. Sickle 
cell anemia is a genetic condition that affects 
hemoglobin, the part of red blood cells responsible for 
carrying oxygen from the lungs to the rest of the body. 
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Red blood cells with normal hemoglobin are round, 
smooth and flexible, allowing them to easily flow 
through blood vessels. In sickle cell anemia patients, 
the hemoglobin is abnormally shaped and sticks 
together, causing the red blood cells to become stiff 
and crescent, or sickle, shaped. These sickle-shaped 
red blood cells are more fragile and die more quickly 
than normally shaped red blood cells. Because the 
cells die faster than the body can create new ones, this 
creates a shortage of red blood cells. The sickle-shaped 
cells also do not flow as easily through blood vessels. 
They are sticky and can catch on one another, causing 
the cells to pile up and block the blood vessel. This 
can cause tissue and organ damage, and 
sometimes stroke. 

Treatment 

The only cure for sickle cell anemia is a bone marrow 
transplant, also known as stem cell transplant. During 
this procedure the patient's own bone marrow is 
replaced by donor bone marrow cells, which produce 
new red blood cells for the body. This procedure can 
have serious side effects, and finding a matching 
donor can be challenging. Because of this, this 
treatment is not usually performed unless the patient 
is severely affected by sickle cell anemia. Otherwise, 
treatment will generally focus on managing the 
symptoms and maintaining the patient's quality of 
life. 
Young children diagnosed with the condition are 
often given an antibiotic to prevent infections, such 
as pneumonia. Adults may also be given antibiotics to 
help fight off infections. Vaccinations, for adults and 
especially for young children, are also important to 
help prevent deadly infections. Over-the-counter pain 
medications or home remedies, such as applying heat 
to the affected area, can help manage the pain some 
patients experience. Sometimes stronger pain 
medication is needed, and prescribed by their medical 
team. Patients may also be given a medication to help 
the body create fetal hemoglobin, which is found in 
new-born and can prevent the formation of sickle-
shaped cells. The long-term effects of this medication 
are still being researched, and parents should talk to 
their medical team to determine whether it is a good 
treatment plan for their child. Since sickle cells can 
stick together and cause blockages in the blood 
vessels, special attention should be paid to the risk of 
stroke. 
 

Conclusion 

People who have sickle cell disease have mostly sickled 
red blood cells. These cells can get stuck and block 
blood flow through a blood vessel. That means red 
blood cells and oxygen can't flow to some parts of the 
body. Sickle cell anemia is a genetic condition that 
affects hemoglobin, the part of red blood cells 
responsible for carrying oxygen from the lungs to the 
rest of the body. Red blood cells with normal 
hemoglobin are round, smooth and flexible, allowing 
them to easily flow through blood vessels. In sickle cell 
anemia patients, the hemoglobin is abnormally 
shaped and sticks together, causing the red blood cells 
to become stiff and crescent, or sickle, shaped. 
ed Help? 
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