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 Haemophilia is an X linked disorder characterised Haemophilia is an X linked disorder characterised 
by deficiency of plasma protein by deficiency of plasma protein –– factor VIII or IXfactor VIII or IX

 Gene for production of FVIII (FIX) is on X Gene for production of FVIII (FIX) is on X 
chromosome (sex chromosome)chromosome (sex chromosome)

 Variable symptoms related to level of Factor VIII in Variable symptoms related to level of Factor VIII in 
plasmaplasma
–– SevereSevere Spontaneous haemorrhagesSpontaneous haemorrhages <2%<2%
–– ModerateModerate Traumatic / spontaneousTraumatic / spontaneous 22--5%5%
–– MildMild Traumatic / post surgeryTraumatic / post surgery 55--40%40%

 Treated with replacement Factor VIII (FIX) Treated with replacement Factor VIII (FIX) 



Genetics of HaemophiliaGenetics of Haemophilia

XX--linked Inheritancelinked Inheritance

 Haemophilia A Haemophilia A –– Factor VIII (F8) gene Factor VIII (F8) gene 
(Xq28)(Xq28)

 Haemophilia B Haemophilia B –– Factor XI (F9) gene Factor XI (F9) gene 
(Xq27.1(Xq27.1--q27.2)q27.2)
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DNA DNA ––
(deoxyribonucleic (deoxyribonucleic 
acid)acid)

G - guanine

C - Cytosine

T - Thymine

A - Adenine

Sequence of bases –
codons (3 bases) code 
for aminoacids

Proteins consist of 
aminoacids
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 Carrier testing moved from probability testing Carrier testing moved from probability testing 
with clotting tests with clotting tests –– to definitive testing with to definitive testing with 
genetic testinggenetic testing

 Prenatal testingPrenatal testing
 PGD / IVF (Prenatal genetic determination)PGD / IVF (Prenatal genetic determination)
 New therapiesNew therapies
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What are the outcomes if a female who What are the outcomes if a female who 
carries haemophilia reproduces?carries haemophilia reproduces?



ChromosomesChromosomes
Male Karyotype X chromosome

Short arm (p)

← Centromere

Long arm (q)
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Carrier femaleCarrier female

• Sons have 1 in 2 chance of having haemophilia
•Daughters have 1 in 2 chance of being 
carriers



Affected maleAffected male

•• Daughters are obligate carriersDaughters are obligate carriers
•• Sons will all be unaffectedSons will all be unaffected


