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The Haemoglobin MoleculeThe Haemoglobin Molecule



Types of HbTypes of Hb

Major Hb in 
fetal life & early 
neonatal period

α2 γ2HbF

Minor Hb adult 
life – 2.5%

α2 δ2HbA2

Major Hb >3mo
98%

α2 β2HbA

Normally 
present

Globin ChainsHaemoglobin





Where does it occur?Where does it occur?



Sickle Cell AnaemiaSickle Cell Anaemia
ll Valine for glutamine Valine for glutamine 

substitution at position 6 substitution at position 6 ββ--
globin chainglobin chain

ll Sickling; Abnormal Sickling; Abnormal 
adherence of RBC to adherence of RBC to 
endothelium endothelium →→ Hb Hb 
polymerisationpolymerisation→→elongated elongated 
filaments filaments →→ semisemi--solid gelsolid gel

ll Reversible Reversible 
sickling/irreversible sickling/irreversible 
changeschanges

ll ↑↑HbS HbS -- ↑↑SicklingSickling
ll ↑↑HbF/HbA HbF/HbA -- ↓↓sicklingsickling



Scanning electron microscopy

Hb S polymers



Scanning electron microscopy

Normal RBCs Sickle cells





Factors precipitating RBC sicklingFactors precipitating RBC sickling

DeoxygenationDeoxygenation
DehydrationDehydration

InfectionInfection
AcidosisAcidosis

ColdCold
Vigorous exerciseVigorous exercise

MenstruationMenstruation



SCDSCD
The Statistics!The Statistics!

ll In Africa In Africa –– 20% children die< 5 yrs of overwhelming 20% children die< 5 yrs of overwhelming 
sepsissepsis

ll In Nigeria In Nigeria –– many people with SCD die < 21yrsmany people with SCD die < 21yrs
ll In America In America –– life expectancy for males 42yrs, females life expectancy for males 42yrs, females 

48yr48yr
ll Long term morbidity:Long term morbidity:

ll Bone and joint damageBone and joint damage
ll Renal failureRenal failure
ll Loss of visionLoss of vision
ll Restrictive lung diseaseRestrictive lung disease
ll Hemiparesis/hemiplegiaHemiparesis/hemiplegia
ll Opiate addictionOpiate addiction



AnaemiaAnaemia

ll HaemolysisHaemolysis
ll ChronicChronic
ll Acute infectionAcute infection
ll G6PD deficiencyG6PD deficiency
ll RC AntibodiesRC Antibodies

ll AplasiaAplasia
ll Parvovirus B19Parvovirus B19
ll Folate deficiencyFolate deficiency

ll Chronic diseaseChronic disease



VasoVaso--occlusionocclusion

ll Dactylitis Dactylitis 
ll Children <5yrsChildren <5yrs
ll Fever/leucocytosisFever/leucocytosis
ll Cortical thinning after 2Cortical thinning after 2--3 weeks3 weeks

ll Bone & joint infarctionBone & joint infarction
ll Children >2yrs; commonest 15 yrsChildren >2yrs; commonest 15 yrs

ll Abdominal eventsAbdominal events
ll Splenic, gallbladder or mesenteric eventSplenic, gallbladder or mesenteric event
ll Acute abdomenAcute abdomen

ll PriapismPriapism



Life threatening events young childrenLife threatening events young children

ll Pneumococcal SepsisPneumococcal Sepsis
ll Cause ofCause of ↑↑ mortality in children <5 yrsmortality in children <5 yrs

ll Splenic sequestrationSplenic sequestration
ll InfectionInfection
ll Mortality in <2yrsMortality in <2yrs
ll Abd pain , pallor, shock, splenomegalyAbd pain , pallor, shock, splenomegaly
ll RecurrentRecurrent



Life threatening events Life threatening events –– older childrenolder children

ll Chest syndromeChest syndrome
ll Commonest cause of mortality >2yrsCommonest cause of mortality >2yrs
ll PneumoniaPneumonia
ll ↓↓O2 sats/tachypnoeaO2 sats/tachypnoea
ll May follow a recent crisisMay follow a recent crisis

ll Cerebrovascular EventCerebrovascular Event
ll Children Children –– thrombotic, Adults thrombotic, Adults –– haemorrhagichaemorrhagic
ll Altered consiousness/sensations/ paralysisAltered consiousness/sensations/ paralysis



Sickle cell Disease in AdolescenceSickle cell Disease in Adolescence

ll Pubertal delay Pubertal delay -- 2.5 years2.5 years

ll Chronic leg ulcers}       Chronic leg ulcers}       Poor school attendancePoor school attendance
ll Stuttering Priapism}Stuttering Priapism}

ll EnuresisEnuresis
ll ↑↑ Painful CrisisPainful Crisis
ll Avascular necrosis of femoral head Avascular necrosis of femoral head 



Sickle cell Disease in AdulthoodSickle cell Disease in Adulthood
The survivors!The survivors!

ll The ImprovementsThe Improvements
ll ↓↓ Painful crisis; rare after 30 yearsPainful crisis; rare after 30 years
ll ↓↓Leg ulcersLeg ulcers
ll ↓↓InfectionInfection
ll IHD & Hypertension less likelyIHD & Hypertension less likely

ll The problemsThe problems
ll Renal failureRenal failure
ll Pulmonary fibrosisPulmonary fibrosis
ll Intramural ventricular fibrosis Intramural ventricular fibrosis →→ Heart failureHeart failure
ll Stroke Stroke –– Haemorrhagic (Subarachnoid or Intracerebral)Haemorrhagic (Subarachnoid or Intracerebral)
ll Pregnancy!Pregnancy!



Complications of pregnancy in Complications of pregnancy in 
SCDSCD

ll Bone PainBone Pain
ll ↑↑ in 3rd trimester & post partum (x2in 3rd trimester & post partum (x2--5)5)

ll Acute Chest SyndromeAcute Chest Syndrome
ll 33% patients; possible fat embolism from 33% patients; possible fat embolism from 

preceding bone crisis preceding bone crisis 

ll PrePre--eclampsiaeclampsia
ll 14% pregnancies14% pregnancies

ll Urinary Tract InfectionsUrinary Tract Infections
ll 30%. Monthly MSU; if +30%. Monthly MSU; if +veve antibiotics for durationantibiotics for duration

ll Pulmonary embolismPulmonary embolism



Outcome of PregnancyOutcome of Pregnancy

ll Maternal MortalityMaternal Mortality
ll Late booking/poor antenatal careLate booking/poor antenatal care
ll VTEVTE
ll PrePre--eclampsiaeclampsia

ll Foetal OutcomeFoetal Outcome
ll Spontaneous abortion Spontaneous abortion –– 1010--15%15%
ll perinatal mortality perinatal mortality -- 10%10%
ll IUGR (30IUGR (30--40%)40%)
ll PrematurityPrematurity
ll Low Low apgarapgar scores @ 1 & 5 minutesscores @ 1 & 5 minutes



Sickle Cell Disease and the LaboratorySickle Cell Disease and the Laboratory

ll DiagnosisDiagnosis
ll Baseline Hb; WCC; ReticulocytesBaseline Hb; WCC; Reticulocytes
ll Red cell PhenotypingRed cell Phenotyping
ll G6PD ScreeningG6PD Screening
ll Monitoring of treatmentMonitoring of treatment
ll Monitoring of HbF levelsMonitoring of HbF levels



How to test for SCDHow to test for SCD

ll FBC & filmFBC & film
ll ReticulocytesReticulocytes
ll Bilirubin/LDHBilirubin/LDH
ll SickledexSickledex
ll Hb electrophoresisHb electrophoresis



SickledexSickledex

ll Blood is deoxygenatedBlood is deoxygenated
ll HbS is insoluble & HbS is insoluble & 

causes turbiditycauses turbidity
ButBut

ll Does not distinguish AS Does not distinguish AS 
from SSfrom SS

ll InaccurateInaccurate
ll <6mo (<6mo (↓↓HbS)HbS)
ll post transfusionpost transfusion
ll ↓↓HbHb
ll ↑↑ wccwcc
ll HyperproteinaemiaHyperproteinaemia
ll HyperlipidaemiaHyperlipidaemia



Hb ElectrophoresisHb Electrophoresis



HPLCHPLC



3 yr old Nigerian child; occasional back pain; Hb 3 yr old Nigerian child; occasional back pain; Hb 
10.5g/dl10.5g/dl



Well African child; Hb 11.5 g/dl; MCV 60; MCH 28; Well African child; Hb 11.5 g/dl; MCV 60; MCH 28; 
ferritin 80ferritin 80



4 year old african boy; history of ill health; recent 4 year old african boy; history of ill health; recent 
medical interventions; now very wellmedical interventions; now very well



What to do with a Positive result?What to do with a Positive result?

ASAS
ll Sickle cell traitSickle cell trait
ll Almost benignAlmost benign
ll Deep sea divingDeep sea diving
ll High altitudesHigh altitudes
ll Major exertionMajor exertion

SS/SCSS/SC
ll Sickle cell diseasesSickle cell diseases
ll PenicillinPenicillin
ll Folic acidFolic acid
ll VaccinationVaccination
ll PneumococcalPneumococcal
ll InfluenzaInfluenza
ll Hepatitis A & BHepatitis A & B

ll Life style adviceLife style advice



Specific Management strategiesSpecific Management strategies

ll Chronic transfusion programmesChronic transfusion programmes
ll HydroxyureaHydroxyurea
ll Bone Marrow transplantationBone Marrow transplantation


