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The term Thalassaemia Intermedia (TI) is usedThe term Thalassaemia Intermedia (TI) is usedThe term Thalassaemia Intermedia (TI) is used The term Thalassaemia Intermedia (TI) is used 
to describe patients with clinical picture of to describe patients with clinical picture of 
thalassaemia which although not transfusionthalassaemia which although not transfusionthalassaemia, which, although not transfusion thalassaemia, which, although not transfusion 
dependent, is associated with a more severe dependent, is associated with a more severe 
degree of anaemia than that found indegree of anaemia than that found indegree of anaemia than that found in degree of anaemia than that found in 
heterozygous carriers for heterozygous carriers for αα-- or or ββ--thalassaemia.thalassaemia.

(Weatherall 1996)





Molecular Basis of TIMolecular Basis of TIMolecular Basis of TIMolecular Basis of TI
►► Mild defects of Mild defects of ββ--globin chain productionglobin chain production

i f ildi f ild ββ h l ih l iHomozygosity for mild Homozygosity for mild ββ--thalassaemiathalassaemia
Compound heterozygosity for mild and severe Compound heterozygosity for mild and severe ββ--thalassaemiathalassaemia

►► Homozygosity or compound heterozygosity for severe Homozygosity or compound heterozygosity for severe ββ--thalassaemia thalassaemia 
associated withassociated with

αα--thalassaemiathalassaemia
Genetic factors enhansing Genetic factors enhansing γγ--chain productionchain production
►► GGγγ promotor mutation (homozygous Xmnpromotor mutation (homozygous Xmn--I polymorphism)I polymorphism)
►► Heterocellular HPFHHeterocellular HPFH►► Heterocellular HPFHHeterocellular HPFH

►► ββ--thalassaemia due to large promoter region deletionsthalassaemia due to large promoter region deletions
►► Homozygosity for Homozygosity for δβδβ--thalassaemia or its combination with thalassaemia or its combination with ββ--thalassaemiathalassaemia
►► Double heterozygosity for Double heterozygosity for ββ--thalassaemia and triplicated thalassaemia and triplicated αα--globin geneglobin geneyg yyg y ββ pp g gg g
►► Heterozygosity for hyperunstable Hb variants (Dominant thalassaemia)Heterozygosity for hyperunstable Hb variants (Dominant thalassaemia)

(Cao et al, 1994)  



Thalassaemia Thalassaemia 
MajorMajor

Thalassaemia Thalassaemia 
IntermediaIntermedia

Thalassaemia Thalassaemia 
MinorMinor

SeveritySeverity ++++++++ ++++ +,+,±±

GeneticsGenetics Homozygous/double Homozygous/double 
heterozygousheterozygous

Homozygous/double Homozygous/double 
heterozygousheterozygous

HeterozygousHeterozygous

SplenomegalySplenomegaly ++++++++ ++,+++++,+++ +, 0+, 0

JaundiceJaundice ++ ++++ 00

Bony changesBony changes ++++,++++++,++ +, 0+, 0 +, 0+, 0

HaemoglobinHaemoglobin <7 g/dl<7 g/dl 77--10 g/dl10 g/dl >10 g/dl>10 g/dl

HypochromiaHypochromia ++++++++ ++++++ ++++ypyp

MicrocytosisMicrocytosis ++++++ ++++ ++

Target cellsTarget cells 1010--35%35% ++++ ++

StipplingStippling ++++ ++ ++

R ti l tR ti l t 55 15%15% 33 10%10% 22 5%5%ReticulocytesReticulocytes 55--15%15% 33--10%10% 22--5%5%

Nucleated RBCNucleated RBC ++++++ +, 0+, 0 00

HbHb--FF 2020-->94%>94% 3030--100%100% 11--2%2%

HbHb--AA22 11--8.7%8.7% <1<1--10.0%10.0% 3.53.5--8.0%8.0%

(Lukens 1993)
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Sr. Sr. 
NoNo

Age:Age:
(yrs) (yrs) 

First First 
TransTrans##

ββ--thalassaemia thalassaemia 
MutationsMutations

XmnXmn--II
genotypegenotype

αα--Thal Thal 
genotype*genotype*

Probable cause of Probable cause of 
Thalassaemia IntermediaThalassaemia Intermedia

Punjabi:Punjabi:jj
11 3 yrs3 yrs NoneNone IVSIIVSI--5 (G5 (G--C)/ IVSIC)/ IVSI--5 (G5 (G--C)C) +/++/+ αααα//αααα XmnXmn--I +/+I +/+

2.2. 5 yrs5 yrs 3 yrs3 yrs IVSIIVSI--5 (G5 (G--C)/ IVSIC)/ IVSI--5 (G5 (G--C)C) +/++/+ αααα//αααα XmnXmn--I +/+I +/+

3.3. 12 yrs12 yrs 4½ yrs4½ yrs IVSIIVSI--5 (G5 (G--C)/ IVSIC)/ IVSI--5 (G5 (G--C)C) +/++/+ αααα//αααα XmnXmn--I +/+I +/+

4.4. 12 yrs12 yrs 3½ yrs3½ yrs IVSIIVSI--1 (G1 (G--T)/ IVSIT)/ IVSI--1 (G1 (G--T)T) +/++/+ αααα//αααα XmnXmn--I +/+I +/+yy yy (( )) (( ))

5.5. 5½ yrs5½ yrs 3 yrs3 yrs IVSIIVSI--1 (G1 (G--T)/ IVSIT)/ IVSI--1 (G1 (G--T)T) +/++/+ αααα//αααα XmnXmn--I +/+I +/+

6.6. 7 yrs7 yrs 5½ yrs5½ yrs IVSIIVSI--1 (G1 (G--T)/ IVSIT)/ IVSI--1 (G1 (G--T)T) +/++/+ αααα//αααα XmnXmn--I +/+I +/+

7.7. 6 yrs6 yrs 5 yrs5 yrs IVSIIIVSII--1 (G1 (G--A)/IVSIIA)/IVSII--1 (G1 (G--A)A) +/++/+ αααα//αααα XmnXmn--I +/+I +/+

8.8. 8 yrs8 yrs 5 yrs5 yrs IVSIIIVSII--1 (G1 (G--A)/IVSIIA)/IVSII--1 (G1 (G--A)A) +/++/+ αααα//αααα XmnXmn--I +/+I +/+yy yy (( )) (( ))

9.9. 8 yrs8 yrs 4½ yrs4½ yrs Cd 30 (GCd 30 (G--C)/Cd 30 (GC)/Cd 30 (G--C)C) +/++/+ αααα//αααα XmnXmn--I +/+I +/+

10.10. 13 yrs13 yrs 3½ yrs 3½ yrs IVSIIVSI--5 (G5 (G--C)/Cap+1 (AC)/Cap+1 (A--C)C) --//-- αααα//αααα ββ++ thal mutationthal mutation

11.11. 5½ yrs5½ yrs 2 yrs2 yrs IVSIIVSI--5 (G5 (G--C)/Cap+1 (AC)/Cap+1 (A--C)C) --//-- αααα//αααα ββ++ thal mutationthal mutation

1212 6 yrs6 yrs 3 yrs3 yrs IVSIIVSI--5 (G5 (G--C)/Cap+1 (AC)/Cap+1 (A--C)C) --//-- αααα//αααα ββ++ thal mutationthal mutationyy yy (( ) p () p ( )) ββ

13.13. 13 yrs13 yrs 5 yrs5 yrs Fr 8Fr 8--9 (+G)/Cap+1 (A9 (+G)/Cap+1 (A--C)C) --//-- --αα3.73.7αα//αααα ββ++ thal mutation & thal mutation & --αα3.73.7

14.14. 10 yrs10 yrs NoneNone Fr 8Fr 8--9 (+G)/ IVSII9 (+G)/ IVSII--1 (G1 (G--A)A) --/+/+ ?? XmnXmn--I I --/+, Coincident /+, Coincident αα--thal ??thal ??

15.15. 7 yrs7 yrs 3 yrs3 yrs IVSIIVSI--5 (G5 (G--C)/Fr 8C)/Fr 8--9 (+G)9 (+G) --//-- --αα3.73.7αα//--αα3.73.7αα Coincident Coincident αα--thalassaemiathalassaemia

16.16. 20 yrs20 yrs 15 yrs15 yrs Fr 47Fr 47--48 (48 (--ATCT)/Fr 47ATCT)/Fr 47--4848 --//-- --αα3.73.7αα//--αα3.73.7αα Coincident Coincident αα--thalassaemiathalassaemiayy yy (( ))



Sr. Sr. 
NoNo

Age:Age:
(yrs) (yrs) 

First First 
TransTrans##

ββ--thalassaemia Mutationsthalassaemia Mutations XmnXmn--II
genotypegenotype

αα--Thal Thal 
genotype*genotype*

Probable cause of Probable cause of 
Thalassaemia IntermediaThalassaemia Intermedia

Pathan:Pathan:
17.17. 35 yrs35 yrs 24 yrs24 yrs IVSIIVSI--1 (G1 (G--T)/IVSIT)/IVSI--1 (G1 (G--T)T) +/++/+ αααα//αααα XmnXmn--I +/+ & I +/+ & αα--thal (ndthal (nd ??)??)$$

18.18. 5 yrs5 yrs 2½ yrs2½ yrs IVSIIVSI--5 (G5 (G--C)/Cap+1 (AC)/Cap+1 (A--C)C) --/+/+ αααα//αααα XmnXmn--I I --/+, /+, ββ++ thal mutationthal mutation

19.19. 15 yrs15 yrs 3 yrs3 yrs IVSIIVSI--5 (G5 (G--C)/Cap+1 (AC)/Cap+1 (A--C)C) --//-- αααα//αααα ββ++ thal mutationthal mutation

20.20. 5 yrs5 yrs 2½ yrs2½ yrs Cd 5 (Cd 5 (--CT)/Cap+1 (ACT)/Cap+1 (A--C)C) --//-- αααα//αααα ββ++ thal mutationthal mutation

21.21. 23 yrs23 yrs 17 yrs17 yrs Fr 8Fr 8--9 (+G)/9 (+G)/--88 (C88 (C--T)T) --//-- αααα//αααα ββ++ thal  & thal  & αα--thal (ndthal (nd ??)??)$$

Sindhi:Sindhi:
22.22. 18 yrs18 yrs 3½  yrs3½  yrs IVSIIVSI--5 (G5 (G--C)/Cd 30 (GC)/Cd 30 (G--C)C) +/++/+ ?? XmnXmn--I +/+I +/+

23.23. 13 yrs13 yrs 5 yrs5 yrs IVSIIVSI--1 (G1 (G--T)/del 619 bpT)/del 619 bp --/+/+ ?? XmnXmn--I I --/+,Coincident /+,Coincident αα--thala ??thala ??

24.24. 15 yrs15 yrs 5 yrs5 yrs IVSIIVSI--5 (G5 (G--C)/Cd 30 (GC)/Cd 30 (G--C)C) --/+/+ ?? XmnXmn--I I --/+,Coincident /+,Coincident αα--thala ??thala ??

25.25. 16 yrs16 yrs 9 yrs9 yrs IVSIIVSI--5 (G5 (G--C)/IVSIC)/IVSI--5 (G5 (G--C)C) --//-- ?? Coincident Coincident αα--thala ??thala ??

26.26. 15 yrs15 yrs 12 yrs12 yrs IVSIIVSI--5 (G5 (G--C)/IVSIC)/IVSI--5 (G5 (G--C)C) --/+/+ ?? XmnXmn--I I --/+,Coincident /+,Coincident αα--thala ??thala ??

Baluchi:Baluchi:
27.27. 16 yrs16 yrs 7 yrs7 yrs IVSIIVSI--5 (G5 (G--C)/IVSIIC)/IVSII--1 (G1 (G--A)A) --/+/+ ?? XmnXmn--I I --/+,Coincident /+,Coincident αα--thala ??thala ??

28.28. 11 yrs11 yrs 10 yrs10 yrs IVSIIVSI--5 (G5 (G--C)/?C)/? --/+/+ ?? Unknown mutation ??Unknown mutation ??

Mohajir:Mohajir:
29.29. 9 yrs9 yrs 5 yrs5 yrs IVSIIVSI--5 (G5 (G--C)/IVSIC)/IVSI--5 (G5 (G--C)C) +/++/+ ?? XmnXmn--I +/+I +/+

30.30. 30 yrs30 yrs 9 yrs9 yrs IVSIIVSI--5 (G5 (G--C)/IVSIC)/IVSI--5 (G5 (G--C)C) +/++/+ ?? XmnXmn--I +/+I +/+

3131 1717 66 IVSIIIVSII 1 (G1 (G A)/IVSIIA)/IVSII 1 (G1 (G A)A) +/++/+ ?? XX I +/+I +/+31.31. 17 yrs17 yrs 6 yrs6 yrs IVSIIIVSII--1 (G1 (G--A)/IVSIIA)/IVSII--1 (G1 (G--A)A) +/++/+ ?? XmnXmn--I +/+I +/+

32.32. 26 yrs26 yrs 12 yrs12 yrs IVSIIVSI--5 (G5 (G--C)/HbC)/Hb--EE --/+/+ ?? XmnXmn--I I --/+, /+, ββ++--mut & mut & αα--thal ??thal ??

33.33. 21 yrs21 yrs 18 yrs18 yrs IVSIIVSI--5 (G5 (G--C)/HbC)/Hb--EE --/+/+ ?? XmnXmn--I I --/+, /+, ββ++--mut & mut & αα--thal ??thal ??

34.34. 15 yrs15 yrs 9 yrs9 yrs IVSIIVSI--5 (G5 (G--C)/HbC)/Hb--EE --/+/+ ?? XmnXmn--I I --/+, /+, ββ++--mut & mut & αα--thal ??thal ??

35.35. 7 yrs7 yrs NoneNone Cd 15 (GCd 15 (G--A)/Cap+1 (AA)/Cap+1 (A--C)C) --//-- ?? XmnXmn--I I --/+, /+, ββ++--mut & mut & αα--thal ??thal ??yy (( ) p () p ( )) ,, ββ

36.36. 21 yrs21 yrs 5 yrs5 yrs IVSIIVSI--5 (G5 (G--C)/del 619 bpC)/del 619 bp --/+/+ ?? XmnXmn--I I --/+, Coincident /+, Coincident αα--thal ??thal ??

37.37. 31 yrs31 yrs 26 yrs26 yrs IVSIIVSI--5 (G5 (G--C)/IVSIC)/IVSI--5 (G5 (G--C)C) --/+/+ ?? XmnXmn--I I --/+, Coincident /+, Coincident αα--thal ??thal ??

38.38. 6 yrs6 yrs 5½ yrs5½ yrs IVSIIVSI--5 (G5 (G--C)/IVSIC)/IVSI--5 (G5 (G--C)C) --/+/+ ?? XmnXmn--I I --/+, Coincident /+, Coincident αα--thal ??thal ??

39.39. 14 yrs14 yrs 5 yrs5 yrs IVSIIVSI--5 (G5 (G--C)/?C)/? --/+/+ ?? Unknown mutation ??Unknown mutation ??



CauseCause ofof ThalassaemiaThalassaemia IntermediaIntermedia:: nn:: MeanMean ageage::

AtAt 11stst

transfusiontransfusion::
AtAt
examinationexamination::

XmnXmn--II +/++/+ genotypegenotype 1414 66 yearsyears 1313 yearsyears

ββ++--mutationmutation 66 33 yearsyears 88 yearsyears

ββ++--mutationmutation andand suspectedsuspected coincidentcoincident αα--thalthal 66 1111¼¼ yearsyears 1818 yearsyears

UnidentifiedUnidentified thalassaemiathalassaemia mutationmutation 22 77½½ yearsyears 1212½½ yearsyears

ConfirmedConfirmed coincidentcoincident αα--thalassaemiathalassaemia 22 99½½ yearsyears 1313½½ yearsyears

SuspectedSuspected coincidentcoincident αα--thalassaemiathalassaemia 99 99½½ yearsyears 1616 yearsyears

TotalTotal 3939 77 yearsyears 1414 yearsyears



CauseCause ofof ThalassaemiaThalassaemia IntermediaIntermedia:: nn ((%%)):: MeanMean ageage::

AtAt 11stst transfusiontransfusion:: AtAt examinationexamination::

XmnXmn--II +/++/+ genotypegenotype 1414 ((3636%%)) 66 yearsyears 1313 yearsyears

ββ++--mutationmutation 66 ((1515%%)) 33 yearsyears 88 yearsyears

ββ++ mutationmutation andand coincidentalcoincidental αα thalassaemiathalassaemia 66 ((1515%%)) 1111¼¼ yearsyears 1818 yearsyearsββ++--mutationmutation andand coincidentalcoincidental αα--thalassaemiathalassaemia 66 ((1515%%)) 1111¼¼ yearsyears 1818 yearsyears

UnidentifiedUnidentified thalassaemiathalassaemia mutationmutation 22 ((66%%)) 77½½ yearsyears 1212½½ yearsyears

CoincidentalCoincidental αα--thalassaemiathalassaemia 1111 ((2828%%)) 99½½ yearsyears 1313½½ yearsyears

TotalTotal 3939 77 yearsyears 1414 yearsyears





XmnXmn--II genotypegenotype:: ThalThal IntermediaIntermedia:: ThalThal MajorMajor :: NormalNormal::

--//-- 1212 ((3030 88%%)) 3030 ((7676 99%%)) 3030 ((5151 77%%))// 1212 ((3030..88%%)) 3030 ((7676..99%%)) 3030 ((5151..77%%))

--/+/+ 1313 ((3333..33%%)) 99 ((2323..11%%)) 2020 ((3434..55%%))

+/++/+ 1414 ((3535..99%%)) NoneNone 88 ((1313..88%%))

TotalTotal:: 3939 ((100100%%)) 3939 ((100100%%)) 5858 ((100100%%))



MutationMutation:: XmnXmn--11
genotypegenotype::

MutationMutation:: XmnXmn--11
genotypegenotype::

MutationMutation:: XmnXmn--11
genotypegenotype::

IVSIIVSI--55/IVSI/IVSI--55 --//-- IVSIIVSI--55/Fr/Fr 88--99 --//-- FrFr 88--99/IVSII/IVSII--11 --/+/+

FrFr 4141--4242/Fr/Fr 4141--4242 --//-- FrFr 88--99/Hb/Hb--EE --//-- IVSIIVSI--55/Hb/Hb--EE --/+/+

FrFr 4141--4242/Fr/Fr 4141--4242 --//-- FrFr 88--99/Fr/Fr 88--99 --//-- IVSIIVSI--55/IVSII/IVSII--11 --/+/+

IVSIIVSI--55/IVSI/IVSI--55 --//-- FrFr 88--99/Fr/Fr 88--99 --//-- IVSIIVSI--55/Cap+/Cap+11 --//--

FrFr 4141--4242/Cd/Cd 55 --//-- FrFr 88--99/IVSI/IVSI--55 --//-- IVSIIVSI--11/del/del 619619 --/+/+

IVSIIVSI--55/IVSI/IVSI--55 --//-- CdCd 1515/Cd/Cd1515 --//-- CdCd 55/Cap+/Cap+11 --//--

DelDel 619619/Cd/Cd 55 --//-- IVSIIVSI--55/IVSI/IVSI--55 --//-- FrFr 88--99/Cap+/Cap+11 --//--

FrFr 4141--4242/Fr/Fr 4141--4242 --//-- IVSIIVSI--55/IVSI/IVSI--55 --//-- FrFr 88--99/Fr/Fr 88--99 --//--

IVSIIVSI--55/IVSI/IVSI--55 --/+/+ IVSIIVSI--55/Cd/Cd 1515 --/+/+ IVSIIVSI--55/Cap+/Cap+11 --//--

FrFr 88--99/Fr/Fr 88--99 --//-- IVSIIVSI--55/IVSI/IVSI--55 --//-- CdCd 1515/Cd/Cd 1515 --/+/+

FrFr 88--99/Fr/Fr 88--99 --//-- FrFr 88--99/Fr/Fr 4141--4242 --/+/+ FrFr 4141--4242/Fr/Fr 4141--4242 --//--

FrFr 4141--4242/Cd/Cd 1515 --/+/+ IVSIIVSI--55/IVSI/IVSI--55 --//-- FrFr 88--99/Fr/Fr 4141--4242 --//--

FrFr 88--99/Fr/Fr 88--99 --//-- FrFr 88--99/Fr/Fr 88--99 --//-- IVSIIVSI--55/IVSI/IVSI--55 --//--



MutationMutation:: ThalassaemiaThalassaemia majormajor:: ThalassaemiaThalassaemia IntermediaIntermedia::

-- ++ +?*+?* TotalTotal:: -- ++ +?*+?* TotalTotal::

IVSIIVSI--55 (G(G--C)C) 2121 11 33 2525 1212 1212 99 3333

FrFr 88--99 (+G)(+G) 2020 -- 11 2121 33 -- 11 44

FrFr 4141--4242 ((--TTCT)TTCT) 1010 -- 22 1212 -- -- -- --

IVSIIVSI 11 (G(G T)T) 11 11 88 11 99IVSIIVSI--11 (G(G--T)T) -- -- 11 11 -- 88 11 99

IVSIIIVSII--11 (G(G--A)A) -- -- 22 22 -- 66 22 88

CdCd 1515 (G(G--A)A) 33 11 22 66 11 -- -- 11

CdCd 3030 (G(G--C)C) -- -- -- -- -- 33 11 44

CapCap ++11 (A(A--C)C) 44 -- -- 44 77 -- 11 88

CdCd 55 ((--CT)CT) 33 -- -- 33 11 -- -- 11

HbHb--EE 11 -- 11 22 -- -- 33 33

DelDel 619619 11 -- 11 22 11 -- 11 22

OthersOthers -- -- -- -- 33 -- 22 55

TotalTotal:: 6363 22 1313 7878 2828 2929 2121 7878

* Suspected “+”



MutationMutation:: AllAll patientspatients:: ThalassaemiaThalassaemia majormajor (TM)(TM):: ThalassaemiaThalassaemia
IntermediaIntermedia (TI)(TI)::

pp valuevalue::

33 33 AllAll TMTM 33 TITI TMTM<< 33 yearsyears:: >> 33 yearsyears:: AllAll:: TMTM:: << 33 yearsyears
versusversus >> 33 yearsyears::

TITI vsvs TMTM::

IVSIIVSI--55 413413 ((3939..88%%)) 9797 ((3636..77%%)) 283283 ((4040..77%%)) 380380 ((3939..66%%)) 3333 ((4242..33%%)) -- --

FrFr 88--99 236236 ((2222..77%%)) 8787 ((3333..00%%)) 146146 ((2121..00%%)) 233233 ((2424..33%%)) 33 ((33..88%%)) 00..003003 00..00030003

DelDel 619619 8080 ((77..77%%)) 1212 ((44..55%%)) 6666 ((99..55%%)) 7878 ((88..11%%)) 22 ((22..66%%)) 00..0101 --

FrFr 4141--4242 6767 ((66..55%%)) 1515 ((55..77%%)) 5252 ((77..55%%)) 6767 ((77..00%%)) -- -- --

IVSIIVSI--11 (G(G--T)T) 5757 ((55..55%%)) 55 ((11..99%%)) 4343 ((66..22%%)) 4848 ((55..00%%)) 99 ((1111..55%%)) 00..009009 00..025025

CdCd 1515 4040 ((33..99%%)) 1313 ((44..99%%)) 2525 ((33..66%%)) 3838 ((44..00%%)) 22 ((22..66%%)) -- --

CdCd 3030 (G(G--C)C) 3939 ((33..88%%)) 66 ((22..33%%)) 2929 ((44..22%%)) 3535 ((33..66%%)) 44 ((55..11%%)) -- --

FrFr 1616 2626 ((22..55%%)) 1010 ((33..88%%)) 1616 ((22..33%%)) 2626 ((22..77%%)) -- -- --

CdCd 55 1818 ((11..77%%)) 1111 ((44..22%%)) 66 ((00..99%%)) 1717 ((11..88%%)) 11 ((11..33%%)) << 00..00010001 --

Cap+Cap+11 1717 ((11..66%%)) 44 ((11..55%%)) 55 ((00..77%%)) 99 ((00..99%%)) 88 ((1010..33%%)) -- <<00..00010001C pC p 77 (( ..66%%)) (( ..55%%)) 55 ((00..77%%)) 99 ((00..99%%)) 88 (( 00..33%%)) 00..000000

HbHb--EE 1111 ((11..11%%)) 11 ((00..44%%)) 77 ((11..00%%)) 88 ((00..88%%)) 33 ((33..88%%)) -- --

IVSIIIVSII--11 1010 ((11..00%%)) 11 ((00..44%%)) 11 ((00..11%%)) 22 ((00..22%%)) 88 ((1010..33%%)) <<00..00010001

CdCd 3030 (G(G--A)A) 99 ((00..99%%)) 22 ((00..88%%)) 77 ((11..00%%)) 99 ((00..99%%)) -- -- --

8888 33 ((00 33%%)) 22 ((00 33%%)) 22 ((00 22%%)) 11 ((11 33%%))--8888 33 ((00..33%%)) -- 22 ((00..33%%)) 22 ((00..22%%)) 11 ((11..33%%)) -- --

IVSIIVSI--11 (G(G--A)A) 22 ((00..22%%)) -- 22 ((00..33%%)) 22 ((00..22%%)) -- -- --

FrFr 4747--4848 22 ((00..22%%)) -- -- -- 22 ((22..66%%)) -- --

CdCd 126126--132132 22 ((00..22%%)) -- 22 ((00..33%%)) 22 ((00..22%%)) -- -- --

UnknownUnknown 66 ((00..66%%)) -- 44 ((00..99%%)) 44 ((00..44%%)) 22 ((22..66%%)) -- --

TotalTotal:: 10381038 ((100100%%)) 264264 ((100100%%)) 696696 ((100100%%)) 960960 ((100100%%)) 7878 ((100100%%)) -- --



ManagementManagementManagementManagement

►►ObserveObserve►►ObserveObserve
►►Blood TransfusionBlood Transfusion

I Ch l tiI Ch l ti►►Iron ChelationIron Chelation
►►SplenectomySplenectomy
►►HbHb--F InducersF Inducers


