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sickle cell
anemia
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	2. Pathogenesis
 Structure of  hemoglobin
 


	3. Mutation
 Mutation in  beta-globin gene
 Beta globin gene is present on the
chromosome 11
 Mutation occurs on the 6th codon
 GAG to GTG mutation
 GUG in mRNA
 Glutamic acid to valine
 



	5. Sickle cell trait
  The beta-globin gene has two copies
 If one gene is mutated it is known as trait
 It is shown that people with sickle cell trait
are protected from malaria
 People with sickle cell trait has no
symptoms of anemia
 


	6. Properties of sickle  cell
 Membrane injury
 Damage to membrane cytoskeleton
(actin filament)
 Presence of HbS in cytoplasm
 Presence of HbF
 Disabled cation homeostasis
 


	7. what are the  symptoms of Sickle cell
anemia?
❑ Fever
❑ Rapid heart rate
❑ Breathlessness
❑ Tiredness
❑ Swelling and pain in hands and feet
❑ Pain in chest, back, arm, legs and bone
❑ Slow growth and delayed puberty
❑ Jaundice
❑ Frequent infections
❑ Fussiness in babies
❑ Excessive fatigue or irritability
 


	8. ❖Clinical manifestations /  complications:-
1. Severe anemia:
➢ Shortage of RBCs in bloodstream
➢ Common symptoms – fatigue, breathlessness
➢ ex:- aplastic anemia – parvovirus
➢ Life of sickled RBCs - 10 to 20 days
2. Hand-foot syndrome:
➢ Blockage in blood vessels of hands or feet
➢ Swelling into hands and feet
➢ Appears as leg ulcer in rare cases
3. Splenic sequestration:
➢ Blockage of splenic vessels
➢ Sudden pain, Enlargement of spleen
➢ Higher risk of infection of bacteria such as, streptococcus,
Haemophillus and salmonella species
 


	9. 4. Delayed growth:
➢  Energy demands of bone marrow compete with
demand of growing body
➢ Occurs in children and appears as puberty at later
age
➢ Regain height at adulthood
5. Retinopathy:
➢ Blockage of vessels of eyes/ retina by sickled cell
➢ Lead to blindness
➢ Only complication that is more common in SC
disease
 


	10. 6. Acute chest  syndrome:
➢ Pain in chest lead to death of
individuals
➢ Occurs at any age
➢ Fever, cough, chest pain, Sputum
production and Shortness of breath
 


	11. 7. Priapism:
➢ Occurs  in males with sickle cell anemia
➢ Painful eraction of penis vessels
➢ Short term or prolonged
➢ Damage to penis tissue lead to impotence
 


	12. 8. Gallstones:
➢ Caused  by breakdown of RBCs
➢ Increased level of by product billirubin
➢ Occurs in children with sickle cell disease
9. Vaso-occlusive crisis:
➢ Microcirculation of RBCs in blood vessels is
blocked by sickle cell
➢ Hallmark symptom of sickle cell disease
➢ Affects any are of body such as chest,
abdomen, extremities
 


	13. 10. stroke:
➢ Children  with SCD have high risk
➢ According to MRI studies, 17% children with SCD have previous
stroke evidence.
➢ 1/4th time caused by hemorrhage
➢ Weakness, sudden behavioral changes, loss of vision, loss of
speech, dizziness, coma
➢ 2/3rd children have risk of one more stroke
 


	14. TREATMENT FOR
SICKLE CELL
ANEMIA
  


	15. Treatment:
• The treatment  of sickle cell anemia is usually aimed
at avoiding episodes of pain, eliminating symptoms
and preventing complications. Treatment may
include medication and a blood transfusion. For some
children and adolescents, a stem cell transplant may
cure the disease.
• Patients can be treated by counter pain
medicines like ibuprofen and aspirin.
• Some who have severe pain are given opioid and
if condition is worse, they are admitted to hospital
for intense treatment.
 


	16. MEDICATIONS
 Hydroxyurea:
Reduce the  frequency of painful crisis and might reduce the need
for blood transfusion.
On the contrary, it also elevate the risk of infection.
Generally not prescribed to pregnant woman.
 L- Glutamine oral powder:
The FDA recently approved this drug for treatment of
sickle cell anemia.
It helps in reducing the frequency of pain crises.
 Pain relieving medications such as Voxelotor and crizanlizumab
is prescribed by doctors if intense pain.
 This medication is approved by FDA recently.
 


	17. Preventing Infections
 Children  with sickle cell anemia should receive
penicillin between the ages of 2 months and at least 5
years. Doing so helps prevent infections, such as
pneumonia, which can be life-threatening in children
with sickle cell anemia.
 Child immunization is important in preventing
infections in all children. They are especially important
for children with sickle cell anemia because their
infection can be severe.
 Vaccines are also important for adults with sickle cell
anemia.
 Adults who have sickle cell anemia may need to take
penicillin throughout their lives, if they've had
pneumonia or surgery to remove the spleen.
 


	18. Surgical and other  procedures
 Blood transfusion:
➢ In a transfusion of red blood cells, red blood cells are
removed from the donated blood, and given
intravenously to a person with sickle cell anemia. This
increases the number of normal red blood cells, which
helps reduce symptoms and complications.
➢ Risks include an immune response to the donor
blood, infection; and excess iron buildup in your body.
Because excess iron can damage your heart, liver
and other organs, if you undergo regular transfusions,
you might need treatment to reduce iron levels.
 


	19. • Stem cell  Transplant:
➢ Also known as bone marrow transplant, this
procedure involves replacing bone marrow affected
by sickle cell anemia with healthy bone marrow from
a donor. The procedure usually uses a matched
donor, such as a sibling, who doesn't have sickle cell
anemia.
➢ Because of the risks associated with a bone marrow
transplant, the procedure is recommended only for
people, usually children, who have significant
symptoms and complications of sickle cell anemia.
➢ The procedure requires a long hospital stay. After the
transplant, you'll receive drugs to help prevent
rejection of the donated stem cells. Even so, your
body might reject the transplant, leading to life-
threatening complications.
 


	20. REFERENCES
 https://www.nhs.uk/conditions/sickle-cell-
disease/treatment/
 https://www.mayoclinic.org/diseases-
conditions/sickle-cell-anemia/diagnosis-
treatment/drc-20355882
  https://www.nhlbi.nih.gov/health-topics/sickle-
cell-disease
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