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PAT VAN PE

Beta-thalassemia 12 mot bénh do giam hay khong tong hop duogc
mach globin B trong hemoglobin, vi d6t bién gen B-globin (HBB). Bénh di
truyén theo quy luat alen 1an, nhiém sic thé thuong.

Lam sang B-thalassemia rat khong dong nhat, tir thé nhe khong co
tri¢u ching dén thé nang. Muc do nang cua bénh lién quan té1 su mat can
bang giira mach globin alpha va beta, véi dic diém dot bién va kiéu gen
HBB. Nghién ciru kiéu hinh, kiéu gen B-thalassemia 1a co sé khoa hoc cho
chan doan trudc sinh. Nghién ciru vé dot bién gen P-thalassemia o Viét
Nam con chua du, nhat 1a con chua ¢ nghién ctru vé mdi lién quan giita
kiéu gen-kiéu hinh B-thalassemia. Xuat phat tir d6, chung t6i nghién ctru
dé tai: “Nghién civu kiéu hinh va kiéu gen 6 bénh nhi Bthalassemia”.

Muc tiéu nghién ctru:

1. Mé td kiéu hinh lim sang, huyét hoc ciia bénh nhi mdc beta-

thalassemia tai Bénh vién Nhi trung wong;

2. Xdc dinh dét bién gen S-thalassemia 6 tré bénh;

3. Péi chiéu kiéu hinh va kiéu gen ciia tré mic B-thlassemia

thé ning va trung gian.

TINH CAP THIET CUA PE TAI LUAN AN
B-thalassemia 13 bénh di truyén phd bién ¢ Viét Nam. Diéu tri
thalassemia thé ning va trung gian chu yéu bang truyén mau, thai sat subt
doi, va ghép tuy xuong, 1a ganh nang cho gia dinh va xa hi. Do d6 viéc
du phong nham han ché sinh ra cic thé bénh ning va trung gian 1a quan

trong. Pé ¢6 co s& khoa hoc cho viée du phong can phai biét duoc dic




diém vé di truyén bénh. Vi thé nghién ctru ndy 1a cap thiét, c6 y nghia

khoa hoc va thuc tién.

NHUNG PONG GOP MOI CUA LUAN AN

- Pi phat hién nhiéu dang dot bién hon cac nghién ciru di cong bd
trude day ¢ Viét Nam nhu -88.

- Nghién ctru dic diém dot bién gen HBB thiy xay ra nhiéu ¢ tién
trinh dich ma RNA hon hoan thién RNA va phién mi, da s & exon hon
intron va ving khdi dong, nén da sd dot bién c6 kiéu hinh p° .Tir d6 da rit
ra duoc két luan, & Viét Nam B°-thalassemia pho bién hon B*-thalassemia.

- Nghién ctru ddi chiéu kiéu gen véi kiéu hinh thé bénh ning va
trung gian thdy cac dot bién CD41/42, CD17, CD71/72 va céc kiéu gen
phdi hop cac dot bién nay véi dot bién khac lién quan nhiéu dén thé bénh

nang, da dua ra kién nghi chi dinh dinh chi thai cho chan doan trude sinh.

BO CUC LUAN AN
Luan an duogc trinh bay trong 112 trang, bao gdm : it van dé 3
trang, tong quan tai liéu 36 trang, ddi twong va phuong phap nghién ciru
12 trang, két qua nghién ctru 28 trang, ban luan 29 trang, két luan 2 trang,
kién nghi 1 trang. Ludn an c6 47 bang, 15 hinh, 2 so dd. Tai liéu tham

khao c6 143, trong d6 ¢ 24 tai liéu tiéng Viét, va 119 tai liéu tiéng Anh.



CHUONG 1
TONG QUAN TAI LIEU

1.1. Dich té& hoc
Phén bé beta-thalassemia trén thé giGi

Beta-thalassemia 14 bénh di truyén lién quan chit ché véi ngudn goc
dan tdc, phan bd khép toan cau, song mang tinh chit dia du rd rét. Theo
Lién doan Thalassemia qudc té (2005) wdc tinh ¢6 1,5% dan s thé gidi, 80-
90 triéu ngudi mang gen B-thalassemia, mdi nim cé thém 60.000 trudng hop
moi sinh mang gen bénh. Riéng khu vuc Pong Nam Chau A, s6 ngudi mang
gen B-thalassemia téi 50% ngudi mang gen toan cau, khoang 40 triéu nguoi.
Beta-thalassemia o Viét Nam

Bénh hemoglobin kha pho bién 1a o-thalasemia, p-thalassemia va
HbE. Bénh cd & tat ca cac tinh thanh, & nhiéu dan toc khac nhau. Bénh phé
bién hon & dan toc it nguoi mién nai va cao nguyén. Beta-thalassemia phd
bién & ngudi dan toc it nguoi mién Bac hon. Hemoglobin E phd bién ¢ mién
Trung va mién Nam hon. O Viét Nam, p°-thalassemia phd bién hon B*-
thalassemia .
1.2. Co s& di truyén B-thalassemia
Hemoglobin binh thwong

Hemoglobin (Hb) gém hai thanh phan 13 hem va globin. Globin
gém 4 mach polypeptid, 2 mach loai a, 2 mach loai B. O nguodi ¢ 6 loai
Hb binh thuwong. Hb ¢ thoi ky phoi thai 1a Hb Gower 1, Hb Gower 2
va Hb Portland. Hb & thoi ky thai nhi dén khi truong thanh 1a HbAI,
HbA2 va HbF. Ciu triic globin ctia HbA1 13 a252. cia HbA2 1a 0252
va cua HbF la a2yl.

Cic gen mi héa tong hgp globin ciia hemoglobin



Céac gen ma héa cho sy tong hop cac globin cia Hb ngudi duoc sap
xép thanh 2 cym. Céc gen loai a & nhiém sic thé 16, con gen-loai B thay o
nhiém sac thé 11. Cum gen globin o gdm 3 gen chic nang, mdt trong ba
gen d6 13 gen & ma héa cho mach &, 13 thanh phan Hb phoi thai Gower 1,
hai gen con lai la gen do61 a; va o ma hdéa cho mach globin a. Cum gen
loai globin p gdm 5 gen chitc ning, gen € ma hoa cho globin € ¢ trong Hb
Gower 1 va Hb Gower 2, gen y ma hoa cho globin y trong HbF, hai gen
con lai Ia gen 6 cho globin 6 va gen 3 cho globin (.
Dét bién gen HBB gay beta-thalasemia

Dot bién gy P-thalassemia 13 nhitng thay doi ddc hiéu khong dong
nhit & DNA. Dot bién c6 thé 1a nhing thay ddi & mot base don thuan; hoic
mat mot hay nhiéu nucleotid; hodc 13 dao doan hay tai sap xép chudi DNA.
Dot bién gen HBB anh hudng t6i mot trong nhiéu giai doan biéu hién gen,
nhu phién mé, hoan thién RNA va dich ma RNA, anh hudng dén tong hop
globin, 1am thay ddi ty 18 tong hop cac mach globin, thay d6i thanh phan
hemoglobin trong cac bénh canh 1am sang khac nhau. Kiéu hinh bénh beta-
thalassemia phu thudc vao sy thay ddi cua dot bién gen.

Hién nay da phat hi¢n trén 200 dot bién B-thalassemia, phan bd céc loai
d6t bién khac nhau tuy khu vuc, quic gia va dan tdc. Trong d6 c6 khoang 150
la dot bién diém, con lai la mét doan ngén va mot $O loai hiém gap khéc.Phan
16n céac dot bién da duoc mo ta, trong do chi c6 khoang 20 dot bién hay gap,
chiém 80% cac dot bién gen P Thalassemia trén thé giGi. Mdi ving c6 tan
suat B Thalassemia cao thuong c6 4 — 6 d6t bién phd bién. Cac dot bién gen
beta-thalassemia dugc phan thanh 3 16p, & nhiéu vi tri khac nhau.

(1) Dot bién phién ma, ¢ ving khdi dong va 5°-UTR (5°-khong phién



ma)

(2) bot bién hoan thién RNA & vi tri ndi, ndi déng thuan, intron,
exon va 3’-UTR (vung 3’—khong phién ma)

(3) bot bién dich m3d RNA , & vi tri codon khéi dau, codon vo nghia
va dich khung (frameshift)

Ngoai ra con c6 dot bién mat doan va dot bién troi.

Dot bién phién ma anh hudng dén trinh tu khoi dong phién ma, 1am
giam tong hop mach B-globin tao ra B*-thalasemia.

Dot bién dich ma RNA 1am cham dit chudi gian doan B-globin RNA,
nén khong téng hop duge mach B-globin, tao ra p’-thalassemia.

Nhitng d6t bién hoan thién RNA anh hudng dén qua trinh thong tin
mRNA giy bién d6i cac nucleotide, ddn dén P*-thalassemia hay pB°-
thalassemia. POt bién ¢ vi tri ndi, ¢ intron hay exon giy p°-thalassemia,
con & vi tri 3°-UTR gay ra f"-thalasemia
Tan sé dot bién gen beta-thalassemia o Viét Nam

Nghién ctru dot bién gen beta-globin gy beta-thalassemia & ngudi
Viét Nam con chua day du. Két qua di cong bd cho thiy c6 8 loai dot bién
pho bién gdy ra 95% cac truong hop beta-thalassemia, gom CD17 (AAG-
TAG), CD 41/42 (-TCTT), -28 (A>G), CD 71/72 (+A), 1VSI-1 (G>T),
IVSI-5 (G>C), 1VSI2-654 (C>T) va CD 26 (GAG>AAG) gay bénh HbE.
1.3. Lién quan giira kiéu hinh véi kiéu gen beta-thalassemia

Beta-thalassemia dugc phan thanh 4 thé 1am sang : thé mang gen an,
thé nhe, thé trung gian va thé ning. Kiéu hinh 1am sang, huyét hoc phu

thudc vao kiéu gen dot bién, vao su phdi hop gitta d6t bién p° hay p*



CHUONG 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

Poi twong nghién ciru

104 bénh nhi, 55 bénh nhi [B-thalassemia va 49 bénh nhi -
thalassemia/HbE vao Bénh vién Nhi trung wong duoc nghién ctru, trong do
50 duéi 1 tudi, 39 tir 1- <5 tdi, 12 tir 5- <10 va 3 tir 1015 tudi,. 59 nam, 49
nit; 71 1a dan toc Kinh, 33 dan la tdc it nguol (trong d6 Thai 1a 12, Tay 1a 10,
con lai 11 13 5 dan toc khac gdm Mudng, San Diu, Dao, B6 Y), 14 bénh nhi
cu tra & Ha NO1, con lai ¢ rai rac 28 tinh, thanh phé khac ttr Ha Tinh tré ra
dén bién gi6i phia bac.

Phwong phap nghién ciru

Nghién ctiru ngang mo ta

Danh gia lam sang do nghién ctru sinh cung bac si chuyén khoa thyc
hién. Cac xét nghiém huyét hoc, hoa sinh va di truyén phan tur thuc hién tai
Bénh vién Nhi trung wong.

Quy trinh phat hién va phan tich dot bién gen beta—globin nhu sau :

- Tach DNA tir mau ngoai vi vt bo kit thuwong mai QIA cua Duec.

- Phat hién sang loc 9 dot bién diém thuong gip ¢ Pong Nam A,
CD41/42, CD17, 1VS 1-1, -28, IVS 2-654, CD 71/72, 1VS 1-5, CD95 va
CD 26 (HbE) bang k¥ thuat Multiplex ARMS —PCR.

- Giai trinh ty gen HBB khi khong phat hién dugc dot bién gen bang k¥
thuat Multiplex ARMS — PCR

- Tién hanh GAP PCR dé phat hién dot bién x6a doan khi can thiét.



Thiét ké nghién ciru

A 4

Bénh nhan vao vién:
Thiéu mau, lach to,...

Danh gia 1am sang

\4

Huyét hoc:
MCV, MCH, Hinh
thai HC, HbF, HbA2

A 4

Chan doan Thalassemia

A

A 4

Phan loai thé bénh:
Nang, trung gian, nhe

A 4

Phét hién dot bién gen

B - Globin

!

Phan bd dot bién

¢ \ 4 ¢
Dan tdc Kiéu gen Chtrc nang gen, vi tri:
- Phién ma
- Hoan thién RNA
v - Dich ma RNA
R Pbi chiéu kiéu gen — kiéu J |
hinh B
. v l
Thé bénh Murc d6 bénh _ Lam sang

- Huyét hoc




CHUONG 3
KET QUA NGHIEN CUU

3.1. Kiéu hinh ldm sang, huyét hoc p- thalassemia

Bing 3.1. Biéu hién lim sang khi vao vién

Toan bg p
P - P-
Triéu chirng thalassemia | thalassemia/HbE -

. thalassemia

l1am sang (n =155) (n =49) (0= 104)

n % n % n %

Tuoi phat bénh: <1 tudi 41 746 |17 34,7 58 557
1 — 3 tudi 12 21,8 |22 449 34 32,7

Thiéu mau 55 100 |49 100 104 100

+ D3 timg truyén mau tr trude | 52 42 94

+ Tudi truyén méu -<1tudi |34 654 |10 23,8 44 46,8
- 1-3tudi |13 25,0 |20 47,6 33 35,1

+Truyén mau >51an/nam |40 76,9 |21 50,0 61 64,0
Vang da 7 12,7 | 14 28,5 21 20,2
Lach to 48 87,3 |36 73,5 84 80,8
Gan to 35 63,6 |24 49,0 59 56,7
B0 mat thalassemia 32 58,2 |21 42.9 53 51,0
Da xam den 14 255 |4 8,2 18 17,3
Can nang - 2SD 13 23,6 |12 24,5 25 24,0
Chiéu cao — 2SD 12 21,8 |12 24,8 24 23,0

Nhan xét:



- Bénh bi€u hién sém, 55,7% trude 1 tudi, 88,4% dudi 3 tudi.

- Triéu chung 1am sang da dang: 100% c6 thiéu mau, 81,9% phai
truyén mau trudc 3 tudi, 64% phu thudc truyén méu, 20,2% vang da,
80,8% co lach to, 51 % c6 bd mat thalassemia, 56,7% gan to, 17,3% co6 da
xam xin va 24% c6 cham tang truong.

- Lam sang p-thalassemia va B thalassemia/HbE kha giéng nhau chi
khac nhau vé mirc do.

Bang 3.2. Phdn loai murc dp bénh p-thalassemia

Thé bénh Thé niing Thé trung gian Thé nhe
B — thalassemia n % |n % |n %
B —thal. (n = 55) 48 87,3 |6 10,9 | 1 1,8
B — thal./HbE (n =49) | 25 51,0 |22 44,9 |2 4,1
Cong (n=104) 73 70,2 |28 26,9 |3 2,9

Nhan xét: Hau hét bénh nhi p-thalassemia 13 thé ning va trung gian.

Bdng 3.3. Phan loai mirc do bénh [-thalassemia trung gian

B — thalassemia trung gian S6 luwong (%)
Nhom [ 7 25
Nhom 11 5 17,9
Nhom III 16 57,1
Cong 28 100

Nhan xét : 57,1% p-thalassemia trung gian & nhom 111, c6 1am sang

gan gibng B-thalassemia ning.




Bing 3.4. Hong cau, Hemoglobin, Hematocrit, Céic chi s6 hong ciu

Toan b
Xy r , . B - ﬁ -
T¢€ bao mau ngoai p-
thalassemia | thalassemia/HbE
bién thalassemia
(n =155) (n =49)
(n=104)
S6 lugng hong cau (T/) | 2,53 £0,73 3,15+0,87 2,85+ 0,88
Hb (g/1) 60,77 + 16,6 69,08 + 20,40 65,50+ 10,3
Hematocrit (%) 18,23 +4,73 21,52 £ 6,26 20,05 +5,92
MCV (TTTBHC f]) 77,18 + 6,42 66,88 + 8,07 70,77 £ 8,07
MCH (HbTBHC pg) | 24,68 + 3,29 21,23 +£3,23 23,08 + 3,64
MCHC (NDHbHC %) | 324,05 + 30,21 310,65 +£25,22 | 318,16 £ 28,17
RDW (DPBHC) 23,11 £ 3,70 24,40 + 2,85 23,78 £ 3,39

Nhan xét: S6 luong hé)ng cau, Hb, hematocrit déu giam nhiéu, MCV

giam dudi 70,771, MCH giam dudi 23,08 pg . MCHC binh thuong,

RDW l6n.
Bing 3.5. Thanh phéin hemoglobin 6 cdc thé p-thalassemia
Toan b
\ p P- P-
Thanh phan Hb p-
thalassemia | thalassemia/HbE
(%) thalassemia
(n=55) (n =49)

(n=104)

Hb A1l

- Trung binh 36,04 + 26,2 34,06 + 28,82 35,03 +£27,30

- Gidi han 0 -78,2 0 - 61,5 0 -78,2

Hb A2

- Trung binh 3,88 £5,20 3,92 £4,80 3,90 + 4,96




- (161 han 1,4 - 9,9 1,8 - 9,2 1,4 - 99
Hb F

- Trung binh 47,83 £30,52 | 37,12+ 18,50 40,52 +£20,60
- G161 han 14,0 - 95,0 6,8 - 85,2 6,8 - 95,0
Hb E

- Trung binh - 40,32 £ 17,30 18,36 + 10,60
- G161 han 12 - 63,1 12 - 63,1

Nhan xét:

- Vo1 B-thalassemia, HbA; giam nhiéu, co thé 0%, HbF tang, cao
nhét t6i 95%, HbA, binh thuong hodc tang nhe, nhiéu nhét 7,9%.

- Vi B-thalassemia/HbE, HbA1 giam, thap nhat ciing c6 thé 1a 0%
HbF ting, cao nhat la 85,2%, c6 nhiéu HbE, nhiéu nhat téi 63,1%, HbA2

binh thuong hoac tang nhe, khong qua 9,2%.

3.2. Dot bién gen B- globin & bénh nhén B-thalassemia

Bing 3.6. Cic dpt bién gen HBB 6 bénh nhin p-thalassemia

Pt bién gen p — globin X S6 lwong alen
o B — thalassemia Ki€u hinh dot bién Ty 1%

CD 41/42 (-TCTT) Bo 63 303
CD 17 (AA-TAQ) Bo 62 30
CD 26 (GAG - AAQG) B* 49 23.5
CD 71/72 (+ A) Bo 10 48
IVS2-654 (C-T) BY/ B* 6 29
-28 (A-GQ) B* 6 29
-88 (C—-T) B+ 3 14
CD95 (TAC-TAA) BY 7 i




IVS1-1(G-T) Bo 2 1
IVS1-5(G-C) O 2 1
Céc dot bién hiém gap B* 3 1,4
-140 (C-T) 1 0,5
c441-c442 ins AC 1 0,5
2.3kb-deletion 1 0,5
Tong 208 100

Nhan xét: Pa phat hién 13 loai dot bién, c6 4 dang pho bién nhat 1a
CD 41/42, CD 17, CD 26,, CD 71/72, 6 dang it pho bién hon 1a IVS 2 -
654, - 28, -88, CD95, IVS 1-1, IVS 1- 5,va 3 dang hiém gip 1a -140,
c441-c442 ins AC, 2.3kb deletion. Pa sd dot bién co6 kiéu hinh B°, kiéu
hinh B* it gdp hon.
Phén bé dét bién gen theo din téc

Chua thay su khéac biét vé dot bién & cac dan toc, trir CD26 va -28.
Pot bién CD26 thdy nhiéu ¢ dan toc Thai (50%) hon Kinh (23,2%) va
Tay (5%) (p<0,01) . Dot bién -28 thiy nhiéu ¢ dan toc Tay (5%) hon
Kinh (p<0,05)
Phén bé dét bién theo vi tri va chivc niang gen f-globin

Nghién ctru phan bd dot bién gen theo vi tri va chirc ning c6 y nghia

quan trong vé kiéu hinh beta-thalassemia, duoc cac két qua sau.

- Dot bién xay nhidu & exon 2 (124/208 — 59,6%), exon 162/208 —
30%), it hon & intron 2 (6/208 2,9%), intron 1 (4/208 — 1,9%) va vung
khoi dong (9/208 — 4,3%).




Bing 3.7. Phdn bo djt bién gen HBB theo chirc ning gen

Chirc nang gen So lwong | Ty 1& %

. : 9 4,3
Dot bién phién ma (Tao ki€u hinh " va ™)

- Yéu t6 diéu hoa khoi dong
28 (A - G)
88 (C-T)

Pot bién hoan thién RNA 0 is
(Tao kiéu hinh B° hay B*) ’
- Vi tri dau két néi (Splice junction)
IVS1-1(G-T)
IVS1-5(G-C)

IVS2-654(C-T)

Pot bién dich ma RNA (Tao kiéu hinh B°) 186 89,4
- Codon v0 nghia (Nonsense codon)
CD17 (AAG - TAQG)

CD26 (GAG — AAQG)

CD95 (TAC—-TAA)

- Dich khung (Frameshift)

CD 41/42 (- TTCT)

CD71/72 (+A)

Dot bién it gap khac 3 1,4

Cong 208 100

Nhan xét: Dot bién xay & tién trinh dich m3d RNA nhiéu hon ¢ tién

trinh hoan thién RNA va phién ma.




Phén bé djt bién gen HBB theo kiéu gen

C6 25 kiéu phoi hop dot bién,véi 5 nhom kiéu gen BB, B+, BB,

BOB®, B'B".

- Kiéu gen B°B° c6 40 bénh nhan (38,46%), 17 dong hop tir véi 2 kiéu
phdi hop CD41/42-CD41/42, CD17-CD17, va 23 di hop tir kép véi 5 kiéu
phéi hgp CD41/42-CD17, CDI17-CD71/72, CD41/42-CD71/72,
CD41/42—-CD95, CD41/42-1VS 1-5

- Kiéu gen BB co 1 bénh nhén (0.96%) véi 1 kiéu phdi hop IVS2-
654-2.3kb del

- Kiéu gen BB c6 14 bénh nhan (13,46%) voi 9 kiéu phdi hop,gdm
-28-CD17, -28-CD41/42, - 88-CD41/42, CD17-1VS 2-654, CD41/42 —
IVS 2-654, CD71/72-1VS2-654,  IVS1.1-1VS2-654, -140-CD17,
CD71/72—c.441-c442ins AC.

- Kiéu gen B°BE c6 47 bénh nhan (45,2%) véi 6 kiéu gen, gom
CD17-CD26, CD41/42-CD26, CD71/72-CD26,  IVS1-1-CD26,
IVS1-5-CD26, CD95-CD26.

- Kiéu gen P'BE c6 2 bénh nhan (1,92%) véi 2 kiéu gen la
—28-CD26 va — 88—CD26.

3.3. Pdi chiéu kiéu hinh-kiéu gen p-thalassemia ning va trung gian

Bing 3.8. Doi chiéu dt bién gen HBB vdi mirc dé nidng vé lam sang

£ - Thé trung | Thé nhe
L oang peA SO Thé nang .
Cac dot bién "o gian n Y%
: lwong | n Yo o
n Yo
CD41/42 63 |51 81 |12 19
CD17 62 |48 77,4 | 14 22,6
CD26 49 |25 51|22 449 |2 4,1
CD71/72 10 |9 90 | 1 10




IVS 2-654
-28

-88

CD95
IVS 1-1
IVS 1-5
C-140

2.3 kb del

C.441-C442ins AC

DD NN W Y &
—_—

1 -

Cong

208 | 143

68,8 | 59

284 |6

2,8

Bing 3.9. Doi chiéu kiéu gen phoi hop dét bién véi mirc dj ning vé lim sang

, , Thé trung ,
, , SO0 bénh | Thé ning Thé nhe
Phoi hgp dot bien gian
nhan n n
n

CD17-Cd26 21 10 11
CD41/42-CD26 20 15 5
CD41/42-CD17 15 13 2
CD41/42-CD41/42 9 9
CD17-CD17 8 8
CD17-CD71/72 3 3
CD41/42-CD71/72 3 2 1
CD71/72-CD26 3 2 1
-28-CD17 3 3
-28-CD41/42 2 1 1
-88-CD41/42 2 1 1




Phéi hop dot bién S6 bénh | Thé ning | Thé trung |Thé nhe

nhan n gian n
n

CD17-1VS2-654 2 1 1

CD41/42-Cd95 1 1

CD41/42-1VS1-5 1 1

IVS2-654-2.3 kb deletion 1 1

nCD41/42-1VS2-654 1 1

CD71/72-1VS2-654 1 1

IVS1-1-1VS2-654 1 1

-140-CD17 1 1

Cd17-C.441-c442 1 1

insAC

IVS1-1-CD26 1 1

IVS1-5-CD26 1 1

CD95-CD26 1 1

-28-CD26 1 1

-88-CD26 1 1

Cong 104 73 28 3

Nhan xét: Cac dot bién CD17, CD41/42, CD71/72 va céc kiéu

phéi hop dot bién nay véi dot bién khac lién quan véi thé ning va

trung gian.

- Dot bién CD26 va cac kiéu gen phoi hop dot bién nay véi dot bién

khac co thé lién quan v61 the bénh ndng hodc trung gian, va it voi thé nhe.




Bing 3.10. Péi chiéu kiéu hinh lam sang vdi kiéu gen

Kiéu hinh 1am sang 4 44 44

(n = 40) (n=14) (n =47)

- Tudi phat hién bénh (nim) 0,97 +1,22 [1,28+0,87 [2,77+0,72

Tubi bat dau truyén mau (ndm) |1+ 1,4 1,32+£0,76 |2,48 +2,1

Mirc d6 thiéu mau (%)

-Ning 50 28,6 29,8

-Trung binh 50 35,7 61,7

-Nhe - 35,7 8,5

Lach to (%) 90 78,6 76,6

Gan to (%) 60 71,4 51

Bién dang xuong (%) 32,5 42,8 23,4

Cham tang trudng (%)

- Can nang 57,5 57,1 42,6

- Chiéu cao 60 64,3 42,6

Nhan xét: Lam sang ¢ kiéu gen PB® biéu hién bénh sém hon, thiéu

mau nang hon, truyén mau sém hon B°B* va BBE . LAm sang & ki€u gen

BOBE phat bénh va truyén mau mudn hon.

Bing 3.11. Poi chiéu kiéu gen HBB véi mét so chi so hong ciu

C xx 3 p°p’ B'B* i
Chi s0 vé hong cau
(n =40) (n=14) (n=47)
TTTBHC (MCV fl) 7426 £7,5 73,81 £6,8 66,96 £ 5,6
HbTBHC (MCH pg) 2487+3,6 |23,72+3,1 21,24 +32

Nhén xét: Tat ca cac nhom bénh c6 kiéu gen B°B%,B°B*, POBE déu co

biéu hién MCV nhé hon 75fl, MCH giam duéi 25 pg.




Bing 3.12. Poi chiéu kiéu gen vdi thanh phin hemoglobin

Thanh phan Hb (%) 4 44 44
(n = 40) (n=14) (n=47)
HbA1 0 64,8 + 15,2 0
HbA2 6,04+21 | 3,68+1,9 | 24+1,6
HbF 945+32 | 40,02+14,3 | 51,9+ 12,8
HbE - - 40,2 +11,5

Nhan xét: - V6i B°B°,HbA 1 khong co, chii yéu 1a HbF, HbA2 ting nhe.
- V6i B°B*, HbA1 giam, HbF ting, HbA2 binh thuong hay ting nhe.
- Véi BOBE, HbA1 khong co, HBF ting, ¢6 nhiéu HbE, HbA?2 ting nhe

CHUONG 4
BAN LUAN

4.1. Kiéu hinh 1am sang, huyét hoc f-Thalassemia
4.1.1. Pic diém vé kiéu hinh lam sang p-thalassemia
Hau hét bénh nhan trong nghién ctru 13 B-thalassemia ning va trung
gian. Ké qua nghién ciu (Bang 3.1) cho thiy biéu hién 1am sang P-
thalassemia rat sém, da dang, thé hién 3 hoi chung chinh: thiéu mau tan mau
man tinh, nhiém sat va chdm ting truéng vé thé chat. Thiéu mau thuong ning
kéo dai, phu thudc vao truyén mau (64,9% tré phai truyén mau trén 5
lan/nam). Thiéu mau 1 do tan mau va sinh hong cau khong hiéu qua & tay
xuong. Nhiém sit 1a do hdu qua ctia truyén méu nhiéu va ting hap thu st o
rugt. Cham tang truong do hau qua cua thiéu mau ning man tinh, nhiém st &
cac hé thong, dic biét 1a hé ndi tiét, va thiéu dinh dudng.

Biéu hién 1am sang ctia p-thalassemia ning hon p-thalassemia/HbE, thé



hién & phat bénh sém hon (p <0,001), thiéu mau nang hon, phai truyén mau
tir <1 tudi (p<0,01), va truyén mau trén 5 1an/nam nhiéu hon (p< 0,05).

Pa s6 bénh nhan B-thalassemia vao vién 13 thé ning va trung gian.
Phén loai theo Shubba Phadke (bang 3.3.) thiy 57,1% B-thalassemia trung
gian ¢ nhom 111, ¢6 biéu hién 1am sang gidng thé ning nhiéu hon.

Tt cac két qua nghién ctru vé kiéu hinh 1am sang trén, c6 thé dua ra
nhan xét, kiéu hinh lim sang [-thalassemia ¢ Viét Nam néng.
4.1.2.Ddc diém vé kiéu hinh huyét hoc

S6 luwong hong cau, hematocrit, Hb giam, giam nhiéu & B-thalassemia
don hon B-thalassemia/HbE (p < 0,05).

Chi s6 vé hong cau thay d6i rd rét, MCV nhé, MCHC con trong gidi
han binh thuong, RDW 16n, ching to héng cau nho, nhuge séc, khong déu.

Thanh phan hemoglobin thay d6i kha dic hiéu. HbAl giam nhiéu,
thap nhat 1a 0%, HbF ting, cao nhat téi 95% Hb toan phan, véi P-
thalassemia/HbE xuat hién nhiéu HbE, con HbA2 tiang nhe. Co ché cua su
thay doi thanh phan hemoglobin 1a do khong hay giam tong hop mach HBB
vi dot bién gen P-globin. Tuy theo vi tri dot bién tao ra kiéu hinh P°-
thalassemia hay p*-thalassemia ma thanh phan Hb khac nhau.

4.2. Dot bién gen HBB & bénh nhi p-thalassemia
4.2.1. Cdc dgt bién gen HBB phdt hi¢n

Trong 208 alen & 104 bénh nhi B-thalassemia da phat hién c6 13
dang dot bién,. Ty 1€ phat hién dot bién rat cao, vi dbi tuong nghién ctru
la cac thé bénh ning va trung gian. Bén dot bién pho bién nhat 1a
CD41/42, CD17, CD26, va CD71/72, sau dang it pho bién 1a IVS 2-654,
-28 , -88, CDY5, TVS 1-1, TVS 1-5 va 3 dot bién hiém 1a - 140, c441-
c142 ins AC va 2,3 kb deletion. Nghién ctru ndy di phat hién thiy nhiéu

dang dot bién hon so v61 cac nghién cliru trude day, do 1a -88. So vai cac



nghién clru c6 trudc & trong nudc cho thay, cac dot bién pho bién &

nghién ctru nay cling tuong tu.

Bang 4.2. T an sé dot bién gen beta-globin o bénh f-thalassemia tai Viét Nam

Mién .2 <A <A <2
Bic eren Mién Mién Mién
i N Bac Trung Nam Nam
Dot bién (Nghién
] 2000 2013 2002 1988

cuiru

nay)
CD41/42 (-TCTT) 30,3% | 34,5% + 35, 7% | 43,5%
CD17 (AAG-TAQG) 30% | 48,3% + 25% 13%
CD26 GAG-AAQG) 23,5% - + - -
CD71/72 (+A) 4,8% | 3,5% - 7,3% 8,7%
IVS 2-654 (C-T) 2,9% | 13,8% - 7,3% 13%
-28 (A-QG) 2,9% - 7,3% -
-88 (C-T) 1,4% - - - -
CD95 (TAC-TAA) 1% - - - -
IVS 1-1 (G-T) 1% - + 6% 4,4%
IVS 1-5 (G-C) 1% - - - -
c-140 (C-T) 0,5% - - - -
c.441-c442 ins AC 0,5% - - - -
2.3 kb deletion 0,5% - - - -
Khac - - - 11,8% | 17,4%

So sanh v&i1 cac nudce khac, cac dot bién pho bién tim thdy & Viét

Nam kha gidong véi cac dt bien & mot s6 nudc Pong Nam Chau A;

nhung khac nhiéu so voi cac nudc Chau Au. O cac nudc Chau Au va Pia
Trung Hai, dot bién pho bién 1a CD39, IVS1-110, IVS1-6, va 1VS2-745.




CENTRAL CHINA S0UTH CHINA
{Sichuan) (Guangxi)
Codons 11742 30%| | Codons 41/42  48% {SOUTH CHINA :
Codon 17 30%| | Codon 17 28% {Guangdong) VIET NAM .
-29 ATA 10%| | Codons 71/72 9% Codons 41/42 4%| | Codon 41/4230.3%
o 8% % Codon 17  30.0%
Vs 11_654 11% -28 ATA WS H-554 19 Codon 26 23.51%]
-28 ATA 8% -28 ATA 1% | Codon 71/72 4.8%
BURMA Codon 17 10%| | Khac 11.1%
IV§ I-5 290%
s 1-1 25%
Codons 41/42 1630 THAILAND
Unknown 10% Codons 41/42 43%

Codon 17 14%
IVS I-654 10%

-28 ATA 6%
Unknown 13%
INDIA & PAKISTAN = |
Vs 1-5 23% SUNESIA
619 bpdel.  22% 0 IVS I-§ say || MELANESIA

&
Codons 89 20% IVS I-654 125 || VS 1.5 87¢

Vs I-1 14% MALAYSIA Codon 15 ~

Cedons 41 42 12% s 1.5 48%
Codon 19  15% 2 Q
Codons 41742 12% a o
VS I-1 % %.at-p . .6
Vs n-654 7% = 7~ .

Hinh 4.1. Phin bé dit bién gen p-thalassemia pho bién ¢ Chiu A

4.2.2. Phéin bé dot bién gen p—globin theo chirc ning va vi tri gen

Vi tri dot bién gen c6 ¥ nghia 16n véi biéu hién cua gen. Két qua
nghién ctru cho thdy phan 16n dot bién xay ra & tién trinh dich ma RNA, it
hon & hoan thién RNA va sao ma, nhiéu & exon hon intron va vung khai
dong. Tir d6 c6 thé rat ra két luan, & Viét Nam ['-thalassemia phé bién
hon [*-thalassemia. Nhan xét nay phu hop vdi cac nghién ctru trude day o
Viét Nam, va phu hop véi dic diém B-thalassemia ¢ khu vuc Pong Nam
Chau A. Kiéu hinh ldm sang, B-thalassemia & Viét Nam la thé ndng nhiéu
hon.
4.2.3. Phdn bé dojt bién gen theo kiéu gen

Trong 208 alen dot bién di phat hién thay c6 25 kiéu gen phdi hop
d6t bién, 5 kiéu phd bién nhat la CD17 — CD26, CD41/42 — CD26,
CD41/42— CD17, CD41/42 — CD41/42, CD17 — CD17, dugc phan loai
thanh 5 nhom kiéu gen 1on BOB°, BB, BB, BOPE va P*BE . Kiéu gen BOPE
pho bién nhat, tiép theo 1a B°B°, BOB*, PBE va P P*. Két qua nay kha phu
hop véi hai nghién ctu gﬁn day, nam 2018, tai mién Nam va Bic Viét



Nam pB-thalassemia 13 mot hoi ching bénh rat khong déng nhat vé phan
tr va lam sang. Biéu hién 1am sang, huyét hoc, cling nhu mic d0 nang
cua bénh phu thudc vao kiéu gen.

4.3. Pdi chiéu Kiéu hinh - ki¢u gen p-thalassemia ning va trung gian
Déi chiéu kiéu hinh lim sang véi kiéu gen f-thalassemia

Két qua trén.cho thay cac dot bién CD41/42, CD 17, CD71/72 va cac
kiéu gen phéi hop véi cac dot bién nay lién quan nhiéu véi thé 1am sang ning
Diéu nay co thé giai thich vi cac dot bién nay 1a cac dot bién thudc gen °-
globin, khong tong hop dugc mach B. Dot bién CD26 va cac kiéu gen phdi
hop voi CD26 ¢6 thé thiy 6 thé ning, trung gian hay nhe.

Biéu hién 1am sang thay d6i theo 3 nhom kiéu gen B°B°, BB, B°BE.
Biéu hién 1am sang cta kiéu gen P°B° ning hon kiéu gen PB* va BOBE, thé
hién & tudi phat bénh, tudi bat dau phai truyén mau sém hon, muc dot thiéu
mau ning hon (p < 0,05). Nguyén do 1a kiéu gen p°B° khong tong hop duoc
mach B-globin, su mit cAn bang giita ty 1¢ mach o/ mach khong o 16n hon
hai thé bénh c6 kiéu gen p°B* va B°BE. Bicu hién 1am sang gitta thé bénh co
kiéu gen P°B" va B°BE khong thdy khac nhau nguyén do 1a con tong hop
duoc mot phﬁn mach [B-globin, su mat can b(:ing gitra mach alpha/ mach
khong alpha it hon. Tir d6 c6 thé két ludn ¢é sw lién quan ré rang giita kiéu
kiéu hinh lam sang véi kiéu gen P-thalassemia

Déi chiéu kiéu hinh huyét hoc vdi kiéu gen [-thalassemia

Hau hét MCV, va MCH ¢ ca 3 kiéu gen B°B°, BB va B°BE déu nho hon
7511 va dudi 28pg. Hé)ng cau nho, nhuoc sic 1a mét dic diém cua —thalassemia,
hai chi s6 nay thuong duoc st dung dé sang loc thalassemia ¢ cong dong. Co ché
chinh ctia dic diém huyét hoc nay 1a do kém tong hop hemoglobin, sinh hong
cau khong hiéu qua & tily xuong, vi co dot bién gen B -globin.

Thanh phan hemoglobin thay d6i kha dic hiéu cho ting kiéu gen
(bang 3.12). Véi kiéu gen P°B°, HbA, khong co, thanh phan Hb chu yéu
13 HbF va mot phan HbA,. Vi kiéu gen B'B*, HbA, giam, HbF ting cao
con HbA; binh thuong hay ting nhe Vé&i kiéu gen BBE, HbA, khong co,
HDbF ting cao, va c¢6 nhiéu HbE. Nguyén do co ban cta su thay doi nay
phu thudc vao tinh chat dot bién gen f—globin co kiéu hinh B° hay p*,



ma khong hay giam tong hop mach p—globin. Vi kiéu gen pOB° va pBE
do khong tong hop duoc mach p—globin nén khong c6 HbA . Véi kiéu gen
B°B*, do con tong hop dugc mot phan mach B —globin nén HbA, giam. Do
khéng ¢6 hay giam mach B —globin, luong mach o —globin thira du , s& két
hop v61 mach gamma hay delta, lam tang ty 1€ HbF va HbA,. Nhu vay co

sw lién quan rdt chdt ché giira kiéu gen va kiéu hinh huyét hoc.

KET LUAN

Nghién ciru 104 bénh nhi p—thalassemia c6 thé rut ra két luan:
1.Kiéu hinh lam sang, huyét hoc bénh nhi B —thalassemia khd dic
hiéu

Bénh bicu hién rat som, 88,4% dudi 5 tudi, 55,7% dudi 1 tudi. Bicu
hién 1am sang rit da dang, thé hién ba hoi chirng: thiéu mau tan mau man
tinh nang (64,9% phu thudc truyén mau), nhiém sit va cham ting trudng.
Hau hét 13 p-thalassemia thé ning (70.2%) va trung gian (26,9%), hon ntra
thé trung gian lai c6 biéu hién giéng nhu thé ning; B-thalassemia, ning
hon B-thalassemia/HbE.

Kiéu hinh huyét hoc kha dic hiéu, Hb giam ning, nhiéu hong ciu
nho (MCV=70,7 + 8fl), hong ciu nhuoc sic (MCH=23+3,6 pg). Thanh
phan hemoglobin thay dbi dic hiéu cho ting thé bénh. Véi p-thalassemia,
HbA,| giam nhiéu hodc khong c6, HbF ting cao, HbA, ting nhe. Vi p-
thalassemia/HbE, HbA; giam, HbF tang cao, c6 nhiéu HbE.
2.D¢t bién gen beta-globin 6 bénh nhan [-thalassemia rit da dang

Trong 208 alen ¢ 104 bénh nhan P-thalassemia tim thiy /3 dang dot
bién. Co 4 dang dot bién phd bién nhat 1a CD41/42, CD17, CD26 va
CD71/72 véi ty 1& 1an luot 13 30,3%, 30%, 23,5% va 4,8%. C6 9 dang dot
bién it pho bién hon 12 IVS2.654, - 28, - 88, CD95, IVS 1.1, IVS 1-5, —140,
c.441 — 442 ins AC, va 2,3kb deletion véi ty 1€ tir 0,96-2,9%. Chua thcfy Sy
khdc biét nhiéu vé phéan bé cdc dot bién ¢ cdac dan téc, trir CD26 va -28. Dot
bién CD26 thay nhiéu & dan toc Thai (50%), hon Kinh (23,2%), va Tay
(5%). C6 sy khac biét vé dot bién -28 & dan toc Tay va Kinh.

- Phan 16n cac dot bién xay ra & tién trinh dich ma RNA (89,4%),
hon tién trinh hoan thién RNA (4,8%) va sao ma (4,3%); nhiéu ¢ exon hon



intron va vung khoi dong. Pa s6 dot bién co kiéu hinh p° (68%), nhiéu hon
kiéu hinh B*. D3 phat hién 25 kiéu gen phoi hop dot bién, 5 kiéu phdi hop dot
bién phd bién nhat la CD17-CD26, CD41/42-D26, CD41/42-CD17,
CD41/42-CD41/42 va CD17-CD17. Céc kiéu phdi hop dot bién duoc chia
thanh 5 nhom kiéu gen: 58 (38,46%) vé6i 5 kiéu phédi hop dot bién, trong d6
c6 17 1a thé dong hop tir va 23 1a thé di hop tir kép, 78" (0,96%) véi 1 kiéu
phéi hop, 8" (13,46%), v6i 9 kiéu phdi hop dot bién, SBE (45,2%) voi 6
kiéu phdi hop va S*6E(1,92%), véi 2 kiéu phdi hop dot bién.
3. C6 sw lien quan giita kiéu hinh-kiéu gen f-thalassemia ning va
trung gian

- Céc dot bién CD41/42, CD17, CD71/72 hodc cdc kiéu phéi hop cdc
dot bién nay véi cdc ddt bién khdc twong g véi kiéu hinh ldm sang néing va
trung gian. Dot bién CD26 hodc cac kiéu phdi hop voi dot bién khac thiy
nhiéu & cac kiéu hinh 1am sang ning va trung gian, thiy it ¢ kiéu hinh nhe.

- Kiéu hinh ldm sang ¢ kiéu gen [°B° ning hon ¢ p°B°, f°BE. Khong
c6 su khac biét vé kiéu hinh 1am sang gitra kiéu gen p°B* va pOBE.

- Thanh phan hemoglobin phu thudc vao kiéu gen, HbA| khong ¢o
d kiéu gen B°BY, BOBE, giam & kiéu gen B°BH; HE chi c6 & kiéu gen BOBE
va B BE.

KIEN NGHI

1- Nghién ctru dot bién gen ¢ bénh nhan mac bénh hemoglobin co ¥
nghia 16n trong chan doan, tién lugng bénh, dac biét la co sé khoa hoc cho
viéc tu van di truyén, du phong bénh hemoglobin. Can md réng nghién
civu thém & nhiéu viing, dan téc nguoi Viét Nam.

2- Con it nghién ctu vé lién quan giita kiéu gen — kiéu hinh bénh
thalassemia va cac bénh hemoglobin khéc, can tiép tuc nghién ciru  dé
hiéu biét day dt hon va 1a co so diéu tri va du phong t6t hon bénh vé
hemoglobin.

3- Cac dot bién CD41/42, CDI17, CD71/72 hoac céc kiéu gen phdi hop
giita cac dot bién nay véi cac dot bién khac lién quan nhiéu dén pB-
thalasemia nang va trung gian. Trong chan doan trudc sinh, néu phdt hién
thdy cdc kiéu gen phéi hop dot bién nay cé thé xem xét dinh chi thai.
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1
INTRODUCTION

Beta-thalassemia is a hereditary disease that reduces or does not
synthesize [-globin chain in hemoglobin due to [-globin gene
mutations.This isrecessive hereditary disease in autosomal chromosomes.

Clinical B-thalassemia is very heterozygous, from mild with no
symptoms to severe. The severity of the disease depend on the imbalance
ofalpha-globin and [-globin chains, the mutations and thef-globin
genotypes. Studies the phenotypes and genotypes of -thalassemia are the
scientific basis for prenatal diagnosis. Sudieson the [B-thalassemia gene
mutation in Vietnam are not enough, especially there is no study on the
phenotype-genotype correlation of B-thalassemia. Hence that, we study the
topic: "Phenotype and genotype study in children with B-thalassemia."

Study objectives :

1. To describe clinical and hematologic phenotypes in patients
withf-thalassemia at the National Hospital of Pediatrics;

2. To determinegene mutations in patients with f-thalassemia;

3. To compare phenotype with genotype offi-thalassemiamajor and
intermedia.

NECESSITY OF THE THESIS

B-thalassemia i1s a common genetic disease in Vietnam. The
treatment ofthalassemiamajor and intermedia are mainly by blood
transfusions, iron chelation whole of life, and bone marrow transplant, that
is a burden for the families and society. Prevention of major and
intermediary thalassemia is therefore important. In order to have the
scientific basis for prevention, to know the characteristics of the mutations
is needed. So, this study is necessity, scientific and practically.

NEW CONTRIBUTIONS OF THE THESIS

- More mutation forms were found in the study than the previous
published studies in, such as -88.

- The B-globin gene mutations aremorecommon in the RNA



2
translation process than RNA processing and RNA transcription, in the

exon than in the intron and the promoter region, so the majority of
mutations have the B° phenotype. It has been concluded that in Vietnam [°-
thalassemia are more common than * -thalassaemia.

- Comparisons the phenotypes with genotypes ofmajorand
intermediarfB-thalassemia showed thatCD41/42, CD17, CD71/72 mutations
and their combined genotypeswith other mutations related to severe [-
thalassemia. Since then,abortinggestation indication can be suggested in
prenatal diagnosis.

FRAME OF THE THESIS
The thesis is presented in 112 pages, including: - 3 pages of
Introduction, - 36 pages of Literature overview, - 12 pages of Subjects
andMethods, - 28 pages of Results, - 29 pages of Discussions, - 2 pages of
Conclusions, - 1 page of Recommendation. The thesis has 47 tables, 15
figures, 2 diagrams. There are 143 references, including 24 in Vietnamese
and 119 in English.

CHAPTER 1
LITERATURE OVERVIEW

1.1. Epidemiology
Distribution of fi-thalassemia in the world

B-thalassemia is a genetic disease that is closely related to the
national origin, distributed globally, but is geographically distinct.
According to the International Federation of Thalassemia (2005) it is
estimated that 1.5% of the world population, 80-90 million people carry
the B-thalassemia gene, each year there are 60,000 new cases of disease. In
Southeast Asia alone, the number of people carrying the B-thalassemia
gene 1s up to 50% of global gene carriers, about 40 million.

Distribution of B-thalassemia in Vietnam

The common hemoglobinpathies are o-thalassemia, B-thalassemia and

HbE. Hemoglobinpathies are prevalent in all provinces, in many different



3
ethnic groups , and more common in mountainous and highland ethnic

minority. B-thalassemia is popular in the North, hemoglobin E is more
common in central and southern of Vietnam. In Vietnam, p°-thalassemia is
more common than B -thalassaemia.
1.2. Genetic basis of p-thalassemia
Normal hemoglobin
Hemoglobin (Hb) consists of heme and globin. Globin consists of four
polypeptide, two a, two B. In humans there are 6 types of normal Hb. Hb
in the embryonic stage 1s Hb Gower 1, Hb Gower 2 and Hb Portland. Hb
in the fetus to adulthood is HbA1, HbA2 and HbF. The globin structure of
HbAT is 02p2. The HbA2 1s 0262 and HbF is a2y]1.
The coding genes of globin chains for hemoglobin

The genes coding for the synthesis of globin of Hb are arranged in
two clusters. The a genes in chromosome 16, while the B gene is found in
chromosome 11. The alpha globin gene cluster includes three functional
genes, one of which is the £2 gene coding for & chain of the HbGower 1 in
embryo, the other two genes are al and a2 genes encoding for a-globin.
The globin B gene cluster consists five functional genes, the € gene coding
for e-globin is in Hb Gower 1 and Hb Gower 2, the y gene encodes for vy
globin in HbF, the other two genes are o for 6-globin and B for B-globin.
pf -globin gene mutations causingf-thalassemia

B-thalassemia mutations are specific heterogeneous changes in DNA.
Mutations can be changed in a single base; or loss of one or more
nucleotides; either invert or re-arrange the DNA sequence. The B-globin
gene mutations affect one of several stages of gene expression, such as
transcription, RNA processing and RNA translation, affecting globin
production, altering the rate of globin synthesis, hemoglobin patterns in
different clinical conditions. The forms of B-thalassemia depend on the
genemutations.More than 200 mutations of P-thalassemia have been
detected recently, different distribution on various regions and nations.
Almost of mutations have been described, of which only about 20

mutations are common, accounting for 80% of the mutations in the
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thalassemia genes in the world. Each region with a high frequency of

thalassemia has 4 - 6 common mutations. The [-thalassemia gene
mutations are classified into 3 classes, in different positions.

(1) Transcriptional mutations, at promoterregulator elements and 5'-
UTR (5' untranscriptional region);

(2) RNA processing mutations at splice juntions, consensus splice

sites, intron, exon and 3'-UTR

(3) RNA  translation = mutations, at  initiation  codon,
nonsensecodonsandframeshift.

There are also mutant deletion and mutation excluded.

Transcriptional mutations affect to the promoter of transcriptional
process, reducing the B-globin synthesis, creating " -thalassaemia.

RNA translation mutations affect to termination the disruption RNA
B-globin chain, resulting complete absence of p-globin production,
creating B°-thalassemia.

RNA processing mutations affect to finishing information process of
mRNA altered nucleotides, resulting in B’-thalassemia or B*-thalassemia.
Mutations in splice junctions, in introns or exonscauses B’-thalassemia,
also in 3'-UTR causes ' -thalasemia

Frequency of p-thalassemia gene mutations in Vietnam

Studies on [-globin gene mutation causing [-thalassemia in
Vietnamese people are still incomplete. The published results showed that
eight common types of mutations cause 95% of B-thalassemia cases,
including CD17(AAG-TAG), CD 41/42(-TCTT), -28 (A> G), IVSI-1 G>
T), IVSI-5(G> C), IVSI2-654(C> T) and CD26(GAG> AAG) ofHbE.

1.3. Phenotype—genotype correlation in -thalassemia

B-thalassemia is classified into 4 clinical categories: silent, minor,
intermedia, and major. Clinical and hematologic patterns depend on the
mutant genotype, on the combination of B or B*
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CHAPTER 2
STUDY SUBJECTS AND METHODS

Study subjects

104 children, 55 B-thalassemia and 49 [B-thalassemia / HbE were
enrolled in the National Hospital of Paediatrics, of which 50 were under 1
year of age, 39 were 1- to 5-year-old, 12 to 5 and 10 years respectively. -
15 years old,. 59 male, 49 female; 71 are Kinh, 33 are ethnic minorities (12
of whom are Thai, 10 are Tay, 11 are 5 other ethnic groups including
Muong, San Diu, Dao, Bo Y), 14 are residents in Hanoi , scattered in other
28 provinces and cities from Ha Tinh back to the northern border.

Study Methods

Descriptive, analysis, collation and prospecting studies.

Clinical assessment by a doctor and a specialist. Hematologic,
biochemical and genetic tests performed at the National Hospital of
Pediatrics.

The process of detecting and analyzing B-globin gene mutations is as
follows:

- Separation of DNA from peripheral blood with German commercial
QIA Kkits.

Detecting 9 common point mutations in Southeast Asia, CD41 / 42,
CD17, IVS 1-1, -28, IVS 2-654, CD 71/72, IVS 1-5, CD95 and CD26 (
HbE) Multiplex ARMS -PCR technique.

- Gene sequence of B-globin when no mutation is detected by
Multiplex ARMS - PCR

- Carry out GAP PCR to detect deletion mutations as needed.
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CHAPTER 3

STUDY RESULTS
3.1. Clinical and hematological phenotype of -thalassemia
Table 3.1. Clinical manifestations at hospitalization

B - B - Total p -
Clinical thalassemia | thalassemia/HbE | thalassemia
Symptoms (n=155) (n =49) (n=104)
n % n % n %
Age of disease: <1 year 41 746 |17 34.7 58 55.7
1-3years old |12 21.8 |22 44.9 34 32.7
Anemia 55 100 |49 100 104 100
+ Previous blood transfusion | 52 42 94
+ Age of blood transfusion
- <1 year 34 654 |10 23.8 44 46.8
- 1-3 years old 13 25.0 |20 47.6 33 35.1
Blood transfusion> 5 times | 40 76.9 |21 50.0 61 64.0
/ year
Jaundice 7 12.7 |14 28.5 21 20.2
Splenomegaly 48 87.3 |36 73.5 84 80.8
Hepatomegaly 35 63.6 |24 49.0 59 56.7
Thalassemic face 32 582 |21 42.9 53 51.0
Dark skin 14 255 |4 8.2 18 17.3
Weight - 2SD 13 23,6 |12 24.5 25 24.0
Height - 2SD 12 21,8 |12 24.8 24 23.0

Comments: - Early manifestation, 55.7% before 1 year old, 88.4%
under 3 years old.

- Clinical symptoms are diversir\ty: 100% -anemia, 81.9%- blood
transfusion before age 3, 64%- dependent blood transfusion, 20.2% -
jaundice, 80.8% - splenomegaly, 51% -thalassemicface,56.7%-
hepatomegaly, 17.3%- dark skin and 24%- growth retardation..

- Clinical manifestations of B-thalassemia andp- thalassemia /HbEare
similar, only different in severeity.

Table 3.2 - Classification of f-thalassemia
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Type Major Intermedia Minor

B — thalassemia n % | n % | n %
—thal. (n =55
bthal. (n=33) 140 g3 g 10.9 | 1 1.8
B — thal./HbE (n =
25 51.0 |22 449 2 4.1

49)
Total (n = 104) 73 70.2 | 28 269 |13 29

Comment: Most patients were B-thalassemia major and intermedia
Table 3.3. Classification of p-thalassemiaintermedia.

p — thalassemia intermedia n (%)
Group I 7 25
Group II 5 17.9
Group III 16 57.1
Total 28 100

Comments :57.1% of B-thalassemia intermedia were in group III, which

were closely to thalassemia major.

Table 3.4. Hemoglobin, Hematocrit, RBC index

B B Tl(;t_al
Full blood count thalassemia | thalassemia/HbE .
(n =55) (n = 49) thalassemia
(n=104)

RBC (Th) 2.53+0.73 3,15+0,87 2.85+0.88
Hb (g/1) 60.77+16.6 69.08+20.40 65.50+10.3
Hematocrit (%) 18.23+4.73 21.52+6.26 20.05+5.92
MCV (f1) 77.18+6.42 66.88+8,07 70.77+8.07
MCH (pg) 24.68+3.29 21.23+3.23 23.08+3.64
MCHC (%) 324.05+£30.21 |  310.65+25.22 318.16+28.17
RDW 23.11£3.70 24.40+2.85 23.78+3.39

Comments: The number of red blood cells, Hb, hematosrit decreased,
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MCV decreased below 70.77fl, MCH decreased below 23.08 pg. MCHC

was normal and large RDW.

Table 3.5.Hemoglobin patternsin fi-thalassemia

. B Tl(;t_al
Hb patterns (%) thziass;t)lia thala(s;en:‘i;;HbE thalassemia
(n=104)
Hb Al
- Median 36.04 £26.2 34.06 + 28.82 35.03 £27.30
- Range 0 -78.2 0-615 0-78.2
Hb A2
- Median 3.88 +£5.20 3.92 +£4.80 3.90 +£4.96
- Range 1.4 - 99 1.8 - 9.2 1.4 - 99
Hb F
- Median 47.83+£30.52 | 37.12+18.50 40.52 +20.60
- Range 14.0 - 95.0 6.8 - 85.2 6.8- 95.0
Hb E
- Median - 40.32 +17.30 18.36 +£10.60
- Range 12 - 63.1 13 - 63.1
Comments:

- B-thalassemia :HbA1 decreased significantly, possibly 0%, HbF
increased, highest up to 95%, normal or slightly increased HbA2, up

to 7.9%

- B-thalassemia / HbE : HbA1 decreased, lowest may be 0% and

increased of

HbFhighest was 85.2%, with high HbE, up to 63.1%, normal HbA2
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3.2.p -globin gene mutations in patients with p-thalassemia
Table 3.6. p -globin gene mutations in f-thalassemia patients

B — globin mutations )

) ] Phenotype | Numbermutationalen | %

in f — thalassemia
CD 41/42 (-TCTT) po 63 30.3
CD 17 (AA -TAQG) Y 62 30
CD 26 (GAG - AAQG) B 49 23.5
CD 71/72 (+ A) Y 10 4.8
IVS2-654 (C-T) BY B+ 6 2.9
-28 (A-GQ) g* 6 2.9
-88 (C-T) B 3 1.4
CD95 (TAC-TAA) Y 2 1
IVS1-1(G-T) B0 2 1
IVS1-5(G-0C) BO 2 1
Rare mutation B* 3 1.4
-140 (C-T) 1 0.5
c.441-c442 ins AC 1 0.5
2.3kb — deletion 1 0.5

Total 208 100
Comments: - 13 mutation types were identified, 4 common

mutationsare CD41/42, CD17, CD26, CD 71/72.6 less common IVS2-
654, -28, - 88, CD95, IVSI-1, IVSI1-5, and 3 rare mutations are -140,
c.441-c442ins AC, 2.3kb deletion. Most mutations have B°phenotype, B*
phenotype is less common.

Distribution of gene mutations by ethnicgroupes

There are no difference in mutations in all ethnic groups except for
CD26 and -28.CD26 mutations are more common in Thai (50%) than Kinh
(23.2%) and Tay (5%) (p <0.01). -28 mutations were more common in the
Tay (5%) than Kinh (p <0.05)

Distribution of mutations by location and function of f-globin gene
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Study on the distribution of gene mutations by location and

functionhas important implications for B-thalassemia phenotype, results as
following.

- Mutations are much higher in exon 2 (124/208 - 59.6%), exon 1
(62/208 - 30%), lessthan at intron 2 (6/208 2.9%), intron 1 (4/208 - 1.9%)
and promoterarea (9/208 - 4.3%).

Table 3.7.Distribution of the -globin gene mutations by gene function.

Functions of gene n Ty 1€ %

Transcriptional mutations ( Phenotype p* and
™)

- Promoter

-28 (A - Q)

-88 (C-1T)

9 4.3

RNA processing( Phenotype B° or p*) 10 4.8
- Splice junction
IVS1-1(G-T)
IVS1-5(G-C)
IVS2-654 (C-T)

RNA translation(Phenotye B°) 186 89.4
- Nonsense codon

CD17 (AAG — TAG)
CD26 (GAG — AAG)
CD95 (TAC — TAA)

- Frameshift

CD 41/42 (- TTCT)

CD71/72 (+A)

Other rare mutations 3 1.4
Total 208 100

-Comment : Mutations were more in RNA translation tha RNA
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processing and transcription.

Distribution of the f-globin gene mutations by genotypes

There are 25 mutant combinations, with 5 genotype groups B°B°,
B°B", B°B™, B°BE, BB

- B°B°genotype has 40 patients (38.46%), 17 homozygotes with 2
combinationsCD41/42-CD41/42, CD17-CD17, and 23 compound
heterozygous of with 5 types of combinationsCD41/42—-CD17, CDI17—-
CD71/72, CD41/42-CD71/72, CD41/42-CD95, CD41/42-1VSI1-5

- B"B* genotype has 1 patient (0.96%) with a combination IVS2-654-
2.3kb

- B%B*genotype has 14 patients (13.46%) with 9 combinations,
including-28-CD17,-28-CD41/42,-88-CD41/42,CD17-1VS2-65, CD41/42-
IVS2654, CD71/72-IVS2-654, IVS1.1-1VS2-654, -140-CD17, CD71/72-
c.441-442insAC.

- BBE genotype has47 patients (45.2%) with 6 combinations,
including CD17-CD26, CD41/42-CD26, CD71/72-CD26, 1VS1-1-CD26,
IVS1-5-CD26, CD95- CD26.

- B"BEgenotype has two patients (1.92%) with two combinations
- 28-CD26 and -88-CD26
3.3.Comparison phenotype-genotype of p-thalassemia major and
intermedia

Table 3.8.Comparison f-globin gene mutations with clinical severity

Mutations Num Major Intermedia Minor
ber n % |n % n %

CD41/42 63 |51 81 |12 19

CD17 62 |48 77.4 |14 22.6

CD26 49 |25 51 22 449 |2 4.1

CD71/72 10 |9 90 |1 10

IVS 2-654 6 |3 ) |

28 6 |4 I 1
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-88

CD95

IVS 1-1

IVS 1-5

C-140
C.441-C442ins AC
2.3 kb del

—_— = = NN N W

;—Ap—a;—a;—ap—a[\)

Total

208

143

68.8

60 28.4

62.8

Table 3.9.Compatisonmutant combination genotypes with clinical

severity

Combination of

mutations

Major

n

Intermedia

n

Minor

n

CD17-Cd26

[\
—_

10

11

CD41/42-CD26

\®)
S

5

CD41/42-CD17

[S—
()]

2

CD41/42-CD41/42

CD17-CD17

CD17-CD71/72

CD41/42-CD71/72

CD71/72-CD26

-28-CD17

-28-CD41/42

-88-CD41/42

CD17-1VS2-654

CD41/42-Cd95

CD41/42-1VS1-5

IVS2-654-2.3

deletion

kb

—_— == NN N W W W W oo \O

nCD41/42-1VS2-654
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CD71/72-1VS2-654

IVS1-1-1VS2-654

-140-CD17

(U N I S e—y

Cdl17-c.441-c442
insAC

IVS1-1-CD26

IVS1-5-CD26

CD95-CD26

-28-CD26

(U N ) S [ s—y

[URE G N (' S e T—y

-88-CD26

Total 104

73

28

Comments: - The mutations CD17, CD41 / 42, CD71 / 72 and the

type of combination of them with other mutations were related with

majpor and andintermedia types..

- CD26 mutations and combination genotypes with other mutations

may be associated with major or intermedia, and less with minor types.

Table 3.10. Comparison of clinical phenotype with genotypes

Clinical phenotypes B’ B BB

(n =40) (n=14) (n=47)

Age of detection (years) 0.97+1.22 |1.28+0.87 [2.77+0.72

Age of blood transfusion (years) | 1 + 1.4 1.32+£0.76 [2.48+2.1

Level of anemia (%)

- Heavy 50 28.6 29.8

- Medium 50 35.7 61.7

- Light - 35.7 8.5

Spleen (%) 90 78.6 76.6

Gan to (%) 60 71.4 51

Bone deformation (%) 32.5 42.8 23.4

Slow growth (%)
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- Weight 57.5 57.1 42.6
- Height 60 64.3 42.6

Comment: Clinical manifestation phenotype of BB’ gene were
earlier, more severe anemia, earlier transfusion than B°B* and B°BE.
Clinical manifestations and transfusion of B°BE genotype were later.

Table 3.11. Comparison of B-globin genotype with some red blood cells index

0pR0 0p+ 0pE
RBC characteristic PP PP PP
(n =40) (n=14) (n =47)
MCV (1]) 7426+7.5 |73.81+6.8 | 66.96+5.6
MCH (pg) 2487+3.6 |23.72+3.1 21.24 +£3.2

Comment: - All B°BY,B°B*, B°BE genotypes showed MCV < 75 fl,
MCH< 25pg.
Table 3.12. Comparison genotypes with hemoglobin pattern phenotypes

Composition Hb (%) B’ B BB

(n =40) (n=14) (n =47)
HbA1 0 64.8+15.2 0
HbA2 6.04 £ 2.1 3.68+1.9 24+1.6
HbF 94.5+3.2 | 40.02+14.3 | 51.9+12.8
HbE - - 402+t 11.5

Comments:

- B°B%: HbA1 was absent, almost wereHbF, HbA?2 increased.

- B°B*: HbA ldecreased, HbF increased, HbA2 normal or increased.
- B°BE:HbA 1was absent, HbF increased, HbEpresented,

HbA?2 increased
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CHAPTER 4
DISCUSSIONS

4.1.Clinical, hematologic phenotype of B- Thalassemia
4.1.1. Characters of clinical phenotype in f - thalassemia

Most patients in the study were [-thalassemia major and
intermediaThe results of the study (Table 3.1) showed that the clinical
manifestation of B-thalassemia are very early with three major syndromes:
chronic hemolytic anemia, iron overload, and physical growth retardation.
Anemia is severe, almost patients are dependent blood transfusions, 64.9%
of patients need to have blood transfusion over 5 times per year. Severe
anemia due to hemolysis and ineffective production of red blood cells
production in bone marrow. Iron infiltration is a consequence of multiple
blood transfusions and increased intestinal
ironabsorption.Growthretardation is the result of chronic severe anemia,
systemic 1iron overload, particularly in endocrine systems, and
malnutrition.

Clinical manifestations of B-thalassemia are earlierthaninf-thal/HbE(p
<0.001); more severe in anemia, in blood transfusion <lyear (p <0.01), and
over 5 times per year (p <0.05).Most patients with B-thalassemia are major
and intermedia types. Classificationf-thalassemia intermediaaccording to
ShubbaPhadke(Table 3.3.) showed that 57.1% of them in group III, that
were more severe clinical manifestations, like major form.

Therfore we can conclude thatclinical phenotype of B-thalassemia in
Vietnam B-thalassemia is moresevere.

4.1.2. Characters of hematological phenotype inf-thalassemia.

RBC, hematocrit, Hb reductions were significantly lower in B-
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thalassemia than B-thalassemia / HbE (p <0.05).

Red blood cell are markedly different, small MCV, normal MCHC,
large RDW with poikylocytosis.

Hemoglobin patterns are quite specific. HbA1 increased
significantly, the lowest was 0%, HbF increased, the highest was 95% Hb,
Hb A2 slight increased , andHbE appeared in B-thalassemia / HbE. The
mechanism of hemoglobin alteration is due to the absence or reduction of
B-globin synthesis resulting by B-globin gene mutations, depending on [0-
thalassemia or " -thalassaemia.

4.2. B -globin gene mutations in f}-thalassemia
4.2.1. Detected p -globin gene mutations

208 mutant alleles were detected in 104 patients with B-thalassemia,
with 13 various mutations. The rate of detected mutation is 100%, because
ofalmoststudysubjects are B-thalassemia major and intermedia

The four most common mutations are CD41/42, CD17, CD26, and
CD71/72, six less common mutations are IVS2-654, -28, -88, CD95,
IVS1-1, IVS1-5, and 3. rare mutations are - 140, c.441-c142ins AC and
2.3 kb deletion. This study has found one more mutations forms than
previous studies, that is -88. Comparison to previous studies in the

country, the common mutations in this study are similar.
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Table 4.1.B-globin gene mutations in f-thalassemia in Vietnam

North | North Midle South South
Mutations (This 2000 2013 2002 1988

study)
CD41/42 (-TCTT) | 30,3% | 34,5% + 35, 7% | 43,5%
CD17 (AAG--TAG) | 30% 48,3% + 25% 13%
CD26 GAG--AAG) | 23,5% - + - -
CD71/72 (+A) 4,8% 3,5% - 7,3% 8,7%
IVS 2-654 (C--T) 2,9% 13,8% - 7,3% 13%
-28 (A—Q) 2,9% - 7,3% -
-88 (C—T) 1,4% - - - -
CD95 (TAC--TAA) 1% - - - -
IVS 1-1 (G--T) 1% - + 6% 4,4%
IVS 1-5 (G—CO) 1% - - - -
c-140 (C—T) 0,5% - - - -
c.441-c442 ins AC | 0,5% - - - -
2.3 kb deletion 0,5% - - - -
Others - - - 11,8% 17,4%

Compared with other countries, the common mutations found in
Vietnam are quite similar to that in some Southeast Asian countries; but
different from European countries. In Europe and the Mediterranean, the
most common mutations are CD39, IVS1-110, IVS1-6, and IVS2-745.
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Figure 4.1. Distribution of common f-thalassemia gene mutation in Asia

4.2.2. Distribution of p-globin gene mutations by function and, location

Gene mutation sites have significant implications for gene
expression. Research results show that most of the mutations occur in the
RNA translation, less in RNA processing and transcription; more in exon
than intron and promoter area. . From that it can be concluded that in
Vietnamp’-thalassemia is more common than B*-thalassemia. This review
is in line with previous studies in Vietnam and is consistent with the
characteristics of B-thalassemia in Southeast Asia. Clinical profiles, -
thalassemia in Vietnam are more severe.
4.2.3.Distribution of gene mutations by genotypes

In the 208 mutation alleles, 25 mutation genotypes were identified,
the most common combinations genotypes were CD17-CD26, CD41/42-
CD17, CD41 /42-CD41/42, CD17-CD17, that were classified into 5 broad
genotypes B°BY, B'B*, BB, P°BE and B'BRE.. The most common was BBE
genotype, followed by BB°, BB, BBE,B*B*. That were similar with two
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recent studies, in 2018, in southern and northern of Vietnam. Beta-

thalassemia is a very heterogeneous with molecular and clinical features.
Clinical and hematologicalmanifestations, also the severity of the disease
depend on the genotype.

4.3. Phenotype—genotype comparison of f-thalassemia major and
intermedia

Comparison of clinical phenotype with genotype of f-thalassemia

Results of the study showed that CD41/42, CDI17, CD71/72
mutations and their combination genotypes with other mutations were
highly related to severe clinical presentations. These results canbe
explainedby these mutations were B°-thalassemia phenotypes, that did not
synthesize p-globin chains.CD26 mutations and their combination
genotypeswith other mutations may be seen in major, intermedia and mild
B-thalassemia.

Clinical manifestations varied by 3 genotype groups, B°B°, BB+ and
B°BE. Clinical manifestations of B°B® genotype were more severe than those
of B’B*and B°BE, indicating at onset age, early blood transfusion age, and
the severity of anemia (p <0.05). The reason is that the B°B° gene does not
synthesize of B-globin chains, and the imbalance of alpha / non-alpha
chain is greater than the two PB°B" and PB°BEgenotypes.Clinical
manifestations of B°B* and BBEgenotypewere not differently, due to still a
partial B-globin synthesis, less imbalance of alpha / non-alpha chain. From
there, it can be concluded that there is a clear correlation between clinical
phenotype and genotype of p-thalassemia.

Comparison of hematological phenotype with genotype of [-
thalassemia

Almost of MCV, and MCH of B°B°,f°B* and B°BF were <75fl and
<28pg. Microcytosis and hypochrome are the characters of -
thalassemia, that are used to screen thalassemia in community.

Mechanisms of this characters are the results
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ofhemoglobinhyposynthesisand ineffective erythropoiesis in bone

marrow due tof—globin gene mutations.

Hemoglobin patternsvarriedby genotypes (table 3.12). In
B°Bgenotype, HbA areabsent,almost of Hb are HbF and small part of
HbA2. InB°B* genotype HbAare decreased with high HbF and normal or
slightly highof HbA,. In B°BE genotype, HbA, are absent with high HbF
and HbE. The alteration of hemoglobin patterns depend on the B—globin
gene mutations with B° or B* phenotype, absent or decreased production
of  B—globin chains. Due to absent of production of B—globin chains
inB%B%nd B°BE, therefore HbA; are absent.Due to still hypoproduction
ofp—globin chains in B°B* phenotype, therefore HbAare decreased.
Because of absent or decreasingof B—globin chains, the residue o—globin
chains combine with gamma or delta chains, HbF and HbAare
increased.Like that, there is the correlation closely between hematological

phenotype and genotype.
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CONCLUSIONS

Study 104 patients with B-thalassemia we may conclude:
1.Clinical and  hematological phenotypes of [-thalassemia
areratherspecific

Clinical manifestations are early, 88.4% under 5 years of age and
55.7% under 1 year of age. Clinical manifestations are diversity with three
syndromes : severe chronic haemolytic anemia (64.9% of dependent on
blood transfusion), iron over;oad and growth retardation. Almost of
patients were B-thalassemia major (70.2%) and intermedia (26.9%). Over
half of B-thalassemia intermedia manifested as [B-thalassemia major.f3-
thalassemia was more severe than B-thalassemia/HbE.

Hematological phenotype 1is quite specific, with low Hb,
microcytosis (MCV=70.7 £ 8fl), hypochromic(MCH=23 + 3.6 pg).
Hemoglobin patternvarries by disease types. In [B-thalassemia, HbA1l
decreased or absent, HbF increased, HbA2 increased slightly. In [3-
thalassemia/HbE, HbA1 decreased, HbF and HbE increased.
2.Beta-globin gene mutations in patients with p-thalassemia are diversity

- 208 mutation alleles were detected in 104 patients with f3-
thalassemia, the mutation rate was100%, with 13 mutations. The four
most common mutations were CD41/42, CD17, CD26 and CD71/72 with
30.3%, 30%, 23.5% and 4.8%, respectively. There are 9 less common
types of mutations, IVS2.654, - 28, - 88, CD95, IVS 1.1, IVS 1-5, -140,
c.441-442insAC, and 2.3kb deletion with 1-2,9%. There was no significant
difference in the distribution of mutations among ethnic groups except
CD26 and -28. CD26 mutations were more common in Thai (50%) than in
Kinh (23.2%) and Tay (5%). -28mutationin Tay is differenced inKinh
people.

Most of the mutations occurred more in RNA translation (89.4%)
than in RNA processing (4.8%) and RNA translation (4.3%); more
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inexonthan in intron and promoter area. More mutations have the

B%phenotype (68%), than B phenotype. The most common mutation
combinations are CD17-CD26, CD41/42-D26, CD41/42-CD17, CD41/42-
CD41/42 and CD17-CD17. Combinations of mutations were divided into
five groups of genotypes: BB’ (38.46%) with 5 mutation combinations, of
which 17 were homozygotes and 23 were compound heterozygotes, ™"
(0.96%) with one type of combination, B°B* (13.46%), with 9 mutation
combinations, B°BE (45.2%) with 6 mutation combinations and B*BE (1.92
%), with two mutation combinations.

3.There are the correlations between phenotype and genotype of [-
thalassemiamajor and intermediate

- CD41/42, CD17, CD71/72 mutations and their combinations with
other mutations related to clinical phenotype major and intermedia. CD26
mutations and their combinations with other mutations cn be seen both in
clinical phenotype major andintermedia, and also can be seen in mild
phenotype.

- Clinical phenotype of B°B’genotype is more severe than of BB,
B°BE. There is no different on clinical phenotype between B°B* and B°BE
genotypel

- Hemoglobin patterns depend on genotype, HbA1 is abent in the
B°BY, B°BE genotype, decrease in the B°B* genotype, HbE is only present in

B°BE and B*BEgenotype.
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RECOMNENDATIONS

1. Gene mutation studies hemoglobinopathies have significant
implications for the diagnosis, prognosis, especially to be the scientific
basis for genetic counseling and hemoglobinopathies prevention. Gene
mutations studies in various regions and ethnic groups in Vietnam are
needed.

2. There are few studies on the phenotype- genotype correlation in
thalassemia and other hemoglobinopathies, therefore further studies are
needed to better understand and to have scientific basis for prevent and
management of thalassemia and other hemoglobinopathies..

3. Because of CD41/42, CDI17, CD71/72 mutations and the
genotypes of their combinations with other mutations are associated with
B-thalassemia major and intermedia. Therefore, in prenatal diagnosis, if

these mutation genotypes are detected, it will be an abortion indication



25

LIST OF SCIENTIFIC ARTICLES
RELATED TO THIS THESIS

Nguyen Hoang Nam, Ly ThiThanh Ha, Duong Ba Truc, Bui Van
Vien, Ngo Diem Ngoc (2017).Gene mutation in patients with [-
thalassemia at the NationalHospital of Pediatrics, Journal of
Pediatrics, 10;5: 46 - 51.

Nguyen Hoang Nam, Ly ThiThanh Ha, Duong Ba Truc, Bui Van
Vien, Ngo Diem Ngoc (2013).Characreristics of clinic,
hematologicand genotypes in patients with beta-thalassemia. Journal
of Pediatrics 6;6) :18 - 21.



