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GIOI THIEU LUAN AN
1. Tinh cap thiét caa dé tai

Bénh thalassemia thudc nhém bénh réi loan tong hop huyét sac td, 1a bénh di
truyén pho bién nhat trén thé gisi voi wdc tinh khoang 7% dan sé mang gen bénh.
Nguyén nhan gay bénh 1a do d6t bién gen quy dinh tong hop chudi globin dan dén
mat can bang cac loai chudi globin, tao nén bat thuong vé huyét sic td, lam giam
chat lwong hdng cau, gay ra tinh trang thiéu mau & bénh nhan. Vi thiéu mau, co thé
taing hap thu sat va tang tich liy tai to chtc trong co thé do phai truyén mau, tir do
gay ra rat nhiéu bién chiing tai gan, tim, tuyén noi tiét 1am giam chat luong cudc
s6ng va tudi tho ciia ngudi bénh.

Thalassemia la bénh phong dugc va chita dugc. Phong bénh thalassemia la
phong khéng ra nhitng tré bi bénh. Bé phong bénh, nhat thiét phai biét chinh xac dot
bién va dic diém 1am sang ciaa dot bién gay bénh thalassemia. Nhing nguoi bénh
thalassemia hoan toan cé thé c6 dugc cudc séng gan nhu binh thuong néu duoc
truyén mau va khong bi qua tai sat tai cac to chuc.

O Viét Nam, mac du chua c¢6 chuong trinh phong bénh thalassemia quéc gia.
Nam 2016, bd Y té di ban hanh vin ban huéng dan chan doan diéu tri bénh
thalassemia, trong d6 da qui dinh viéc chan doan xac dinh, theo ddi diéu tri qué tai
sat & bénh nhan thalassemia va thuc hién phong bénh thalassemia.

2. Muc tiéu cia dé tai

1. Nghién citu dic diém dét bién gen globin bang ky thudt Strip Assay tai Vién
Huyét hoc - Truyén mau Trung wong giai doan 2013 - 2016;

2. Panh gid Sw thay déi mét sé chi s6 qué tdi sat bang MRI ¢ bénh nhan
thalassemia dwroc diéu tri thdi sat.
3. Y nghia thuc tién va dong gép méi cia dé tai

Péng gop madi vé khoa hoc:

- Trién khai, tng dung thanh cong k§y thuat Globin Strip Assay trong chan doan
d6t bién gen globin cho cac d6i tuong ¢ mang gen bénh thalassemia;

- Ung dung thanh cong MRI dé chan doan chinh x4c tinh trang qua tai sat (QTS)
tai gan, tim dé tir d6 tién luong bién chung tai cac to chic gan, tim va noi tiét & BN
thalassemia.

Gia tri thuc tién cua dé tai:

- Viéc xac dinh dugc dot bién gen globin va dic diém 1am sang cua cac dot bién
rat c6 y nghia trong chan doan va dic biét 13 phong bénh thalassemia;

- Chan doan muc d6 qua tai sat tai gan, tim ¢ BN thalassemia tir d6 dua ra phac
d6 diéu tri phi hop va tu van cho BN kip thoi dé ngan chan bién ching nang né, gop
phan nang cao chit luong cudc sdng cho ngudi bénh.

4. Cautruc luan an
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Luén an dugc trinh bay trong 145 trang, bao gom: dit van dé (2 trang), tong quan
(34 trang), d6i trong va phuong phap nghién ctiru (25 trang), két qua nghién cau (33
trang), ban luan (48 trang), két luan (2 trang), kién nghi (1 trang).

Luan an gém 47 bang, 13 biéu dd, 1 so o, 10 hinh. Trong 154 tai liéu tham khao
c6 128 tai liéu tiéng Anh, 28 tai liéu tiéng Viét, hau hét trong 10 nim trd lai ddy. Phu
luc gdm céc tai liéu, hinh anh két qua xét nghiém dot bién gen globin, két qua chup
MRI gan, tim, danh sach cac bénh nhan, mau bénh an nghién cau.

Chuwong I: TONG QUAN TAI LIEU
1.1. Bénh thalassemia
Co ché bénh sinh cua bénh thalassemia bat nguon tir sy mat can bang chudi a-
globin va chudi khong a-globin.

Khoéng c6 chubi
B-globin (B°)

Giam chudi
B-globin (B%)
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a- globin
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Hinh 1.1. Co ché bénh sinh ciia f-thalassemia

1.2. Dot bién gen globin va cac phwong phap phat hién

Gen globin ¢6 kich thudc nhd, gdm co 3 exon va 2 intron. Sy biéu hién gen
globin duoc kiém soat thong qua hoat dong cua cac ving khoi dong, ting cudng va
bét hoat trén mdi gen globin va & cac vung trinh tu diéu khién cum gen. Trét tu cac
nucleotit 13 yéu té quyét dinh loai Hb, bat ky su thay doi nao nhu mat, thém, thay
d6i nucleotit trén gen globin déu tao ra bat thuong mARN tir d6 gdy nén céc thé
bénh cua thalassemia & mirc d0 sinh hoc phan tu.

Két tha trong nguyén HC &
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1.2.1.Gen a-globin va dgt bién gen a-globin

HS-40
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Hinh 1.2. Ciu triic gen a-globin

Ho gen o-globin ndm trén canh ngin nhiém sic thé 16 (16p13.3) gobm 3 gen
chire nang 14 &, al, o2 va 4 gen gia 1a W¢1, Yol, Ya2, 6 (hinh 1.3). Gen al c6 chiéu
dai 840 bp va gen a2 c6 chiéu dai 830 bp.

Dot bién gay bénh o-thalassemia bao gém dot bién mat doan va dot bién diém.
Dot bién mat doan co 2 dang la dot bién doan 16n 1am mét ca 2 gen o (kiéu gen: --)
gay o’-thalassemia. Dot bién mat doan nhé lam mét 1 gen o (kiéu gen: -a) gay o'
thalassemia. Hi¢n nay da phat hi¢én dugc trén 300 dot bién, trong do dot bién mét
doan chiém khoang 90%. Dot bién khong mat doan 1a cac dot bién tai 1 hodc vai
nucleotit 1am tong hop ra cac bién thé chudi a-globin (kiéu gen: a'a hoic ao'). Cac
dot bién diém chu yéu & trong ving HS-40 va trong gen al, a2. Hién nay nguoi ta
da xac dinh duoc 69 dot bién diém lién quan dén biéu hién cua gen a.
1.2.2.Gen B-globin va djt bién gen B-globin
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Hinh 1.3. Céu triic gen f-globin

Ho gen B-globin nam trén canh ngan nhiém sac thé 11 (11p15.5) c6 do dai 60
kilobases (kb) gdm c6 5 gen chirc nang, sip xép theo trat tu tir trai sang phai 13 € /
vG / yA [ &/ B (hinh 1.2). Gen B-globin c6 626 base pair (bp) tham gia ma hoéa nam
trén 3 exon la exon 1 (142 bp), exon 2 (223 bp) va exon 3(261 bp). Do dai intron 1
la 130 bp va intron 2 1a 850 bp. Gen B-globin cé co ché diéu hoa rat phirc tap, hoat
dong ¢ mirc do don gen cling nhu toan b cum gen.

Dot bién gen p-globin bao gom: p’-thalassemia 1a cac dot bién 1am mat chirc
nang gen P-globin nén khong tong hop duoc chudi B-globin; p*-thalassemia l1a cac
d6t bién lam giam tong hop chudi B-globin ¢ nhiéu muc dd khac nhau; Cac bién thé
Hb 1a dot bién diém lam thay doi mot acid amin, din dén tong hop nén cac bién thé
chudi B globin khac tao Hb bat thuong nhu HbE, HbD... Hién nay da phat hién trén
200 dot bién gen B-globin, chu yéu 1a dot bién khong mat doan. Dot bién tai gen p-

globin chiém trén 75% cac dot bién trong cum gen khong o-globin.
Céc dot bién gen globin mang tinh dic trung va phan bd khac nhau & cac ving
mién, dan toc.



4

1.2.3. Cdc phwong phdp xdc dinh djt bién gen globin
- Phuong phap PCR cach doan (Gap-PCR);
- Ky thuat khuéch dai nhiéu doan dau do phu thudc két ndi (Multiplex ligation
dependent probe amplification — MLPA);
- Kj¥ thuat dung enzyme cit gii han (Restriction endonuclease -RE);
- K§¥ thuat khuéch dai alen dic hiéu ARMS-PCR;
- Phuong phap lai ngugc (Reverse Dot Blot);
- K§¥ thuét lai phan tir (Reversehybridization - kit Strip Assay);
- K¥ thuat phan tich giai trinh tu gen.
1.3. Qua tai sit & bénh nhéan thalassemia va phwong phap danh gia
1.3.1. Quad tdi sit 6 bénh nhén thalassemia

Tinh trang thtra sat & bénh nhan thalassemia 1a hau qua cua vi¢c truyén mau
nhiéu 1an va ting hap thu sit tir duong tiéu héa. O bénh nhan thalassemia do tinh
trang thiéu oxy t6 churc kéo dai va hién tuong ting sinh hong cau ¢ tiy xuong da e
ché gan tong hop hepcidin. Hepcidin giam 1am ting hap thu sit tir duong tiéu hoa. O
bénh nhan thudc truyén mau, do phai truyén mau thuong xuyén (2- 5 tuan/lan) tir khi
cOn rat nho tudi, do d6 sau khi nhan 10 — 20 don vi mau, bénh nhan s& bi qua tai sat.
Vi thé & bénh nhan phu thudc truyén mau, bén canh nguyén nhan ting hip thu sit,
nguyén nhan chinh gdy qua tai sat 1a do truyén méu, bénh nhan s& bi qua tai sit rat
sOm va nang néu khong dugc diéu trj thai sét tot. Bénh nhan khong phu thudc truyén
mau, nguyén nhan bi qua tai sat chu yéu 1a do ting hap sat tir duong tiéu hoa. Qua
trinh ting tich lily sit dién ra tir tr, hang ngay. Sau 15 niam, néu bénh nhan khong
duoc diéu tri thai sat thi luong sat tich lily c6 thé gay ton thuong cac co quan.

Khi sat huyét thanh tang 1én 10 lan, cac vi tri gan sat cia transferrin da bio
hoa, sét khong gén duoc vo1 transferrin s€ gén khong dac hi€u véi cac chat khac nhu
albumin, citrate, aminoacid va dudng. Nhimng té bao ngoai hong cau, dic biét 1a gan,
tuyén ndi tiét va co tim thuong c6 uvu thé nhan sat tir con dudng khong phu thude
transferrin. Do vay, nhimg t6 chirc nay nhanh chong tiép nhéan sat khi co thé c6 dau
hiéu thira sit. Dau tién sit dugc tich luy vao té bao Kupffer trong gan va dai thuc
bao trong lach, roi dén té bao nhu mo gan, tuyén noi tiét, té bao co tim. Nhiing ion
sat gén khong dc hiéu nay dé dang bi thay d6i trang thai tir Fe®* thanh Fe #* sinh ra
cac gdc ty do. Nhirng gbc tu do ndy sinh ra cac chung oxy hoat tinh (reactive oxygen
species - ROS). ROS perox1d hoa 16p mang lipid té bao, mang lysosom, giy ton
thuong ADN, thay d6i co ché diéu hoa té bao, 1am té bao tu thoai hda,lam ting nguy
co sinh té bao non, ting sinh xo. Pong thoi gop phan 1am ting hoat dong ciia vi sinh
vat, do d6 1am ting nguy co nhiém tring va ung thu. Theo nhiéu tac gia da nghién
ctru, néu khong duogc diéu tri thai sat thi qua tai sit chiém dén trén 70% céc nguyén
nhan gay tir vong cho bénh nhan thalassemia.
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1.3.2. Cdc phwong phdp ddnh gid qud tdi sit

- Dinh lugng ferritin huyét thanh;

- Xac dinh nong do sit trong gan bang sinh thiét gan;

- Chup cong huong tir gan danh gia ndng do sat tai gan: ky thuat so sanh muc
do giam tin hiéu trén cong hudéng tir & gan véi co va ki thuat sir dung chudi
xung MGRE T2%;

- Chup cong hudng tir tim danh gia sat nong do tai tim.

Chuwong II: POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1 P6i twong nghién ciru:

Bénh nhan (BN), nguoi dén tu van tai Vién Huyét hoc - Truyén mau Trung uwong
(Vien HH-TM TW) tir thang 8/2013 dén thang 12/2016, bao gom:

Nhom 1: 266 nguoi ¢o kha ning mang gen bénh thalassemia gdm 146 thai phu mang
gen bénh thalassemia (chan doan trude sinh), 50 bénh nhan va 70 ngudi nghi ngd mang gen
bénh thalassemia duoc lam xét nghiém xéac dinh dot bién gen globin bang kit Strip Assay.

Tiéu chuan lwa chon bénh nhan:

- San phu c6 thai mot ¢ tudn 16 dén 20, ca san phu va nguoi chong da duogc
chan doan xac dinh c6 mang dot bién gen bénh thalassemia;

- Bénh nhan tai Vién HH-TM TW dugc chin doan bi bénh thalassemia dua vao
1am sang c6 hoi ching thiéu mau (man tinh), hoi ching tan mau; xét nghiém co thiéu
mau nhuogc sac hong cau nho; thanh phan huyét sic tb c6 HbH trong o-thalassemia,
HDF tang (> 4%) va hoac HbA2 tang (> 3,5%) trong p-thalassemia;

- Ngudi nghi ngd mang gen bénh thalassemia 14 nhitng nguoi khong cd biéu
hién 1am sang, duoc 1am xét nghiém tong phan tich té bao mau ngoai vi ¢ chi sd
hong cau nhé (MCV < 85, MCH < 28); thanh phan huyét sic t6 co HbF ting (> 4%)
va hoac HbA2 tang (> 3,5%) dugc nghi mang gen bénh p-thalassemia, HbA2 giam
nhe hodc binh thuong dugc nghi mang a-thalassemia;

- Céc dbi tuong tu nguyén tham gia nghién ciru.

Tiéu chuan logi trir:

- Ngudi nghi ngd mang gen bénh thalassemia c6 thiéu sat hodc dang bi cac bénh
nhiém trung hodc bénh 4c tinh kém theo;

- San phu c6 chéng chi dinh choc hut dich 6i (theo y kién cua chuyén khoa san)
nhu: khong dong ¥ choc 6i, thai phu dang mic cac bénh 1y san khoa khac, c6 nguy
co say thai...

Nhom 2: 434 BN thalassemia dugc 1am xét nghiém MRI chan doan tinh trang qua
tai sat tai gan, tim. Theo ddi doc 54 BN duoc diéu tri thai sit thuong xuyén va 131
BN khong dugc diéu trj thai st thuong xuyén, danh gia tinh trang qué tai sat va cac
bién chtng trude va sau 1 nim.

Tiéu chudn lya chon
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- BN duoc chan doan xac dinh bi bénh thalassemia;
- BN ¢6 kha ning phéi hop 1am theo chi dan ctia can bo y té khi chup MRI;
- Bénh nhan hodc ngudi bao tro dong ¥ tham gia 1am xét nghiém.
Tiéu chudn logi trir
- Bénh nhan dang c6 tinh trang nhiém trung cép hoac man tinh;
- Bénh nhan dang co6 thai;
- Bénh nhan bi bénh tim bam sinh;
- Bénh nhan b1 viém gan cép;
- Bénh nhan c¢6 di vat kim loai trong co thé (nhu dinh vit, nep vit...).
2.2 Phuwong phap nghién ciru
2.2.1. Thiét ké nghién civu
- Nghién ctu md ta cit ngang, tién cuau.
- Theo ddi doc nhitng bénh nhan vé mirc d6 qua tai sat va cac bién chang.
2.2.2. Phwong phdp chon méu
Sir dyng phuong phéap chon mau thuan tién, co chu dich.
2.2.3. Cdc thong sé cin thu thip trong nghién civu
- Théng tin chung, can ngng, cac triéu chizng lam sang;
- Cac chi so xét nghiém: Tong phan tich té bao mau ngoai vi (Hb, MCV, MCH,
sb luong tiéu cau); Thanh phan huyét sic t6; Dot bién gen globin;
Sat, ferritin, men gan; FT4, TSH, LH, FSH, testosterone, PTH, HbA1C;
prothrombin; nhip tim, phan suat téng mau
- CA&c chi sé diéu tri: liéu lwong thudce thai sat, thé tich khoi hong cau.
2.2.4.Cac ngi dung nghién cau

- Xéc dinh dot bién gen a-globin, gen B-globin; Tim hiéu dic diém huyét hoc
theo cac kiéu dot bién gen globin;

- Panh gia mirc do qua tai sat tai gan, tim. Tim hiéu mdi tuong quan cac muc do
quéa tai voi nhau, & cac thé bénh khac nhau. Tim hiéu méi twong quan giita
muac d6 qua tai sat voi bién chiing gan, tim, tuyén noi tiét. Panh gia su thay
d6i cua tinh trang qua sat sau 1 nam theo dai.

2.2.5. Phwong phdp thu thip va xiv ly sé li¢u so liéu
Quan 1i va xir Iy s6 liéu bang phan mém SPSS 16.0, excel.



2.2.6.80 do nghién ciru

Poi twgng nghién ciru
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Hinh 2.1. So do nghién ciru
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Chuong III: KET QUA NGHIEN CUU
3.1. Xét nghiém phat hién dot bién gen globin biang Globin Strip Asssay
3.1.1. Pdc diém chung ciia déi twong nghién ciru nhom 1

Bing 3.1. Dic diém déi twong nghién ciru

] a-globin B-globin Tén
Poi tweng nghién cau Strip Assay Strip cﬁng
Assay °ng
Thal phu chan doan trudc 16 100 146
sinh
Bénh nhan thalassemia 16 34 50
Nguoi nghi ngo mang gen 41 29 20
bénh
Téng céng 103 163 266

Nhén xét: 266 d6i twong c6 kha ning mang gen bénh thalassemia gdm 146
thai phu mang gen (c6 chdng cting mang gen bénh), 50 bénh nhan thalassemia va 70
nguoi khoe manh nghi ngé mang gen bénh thalassemia.
3.1.2. Pic diém djt bién gen globin dwoc phdt hién

Bdng 3.2. Céc dét bién oe-globin duwot phdt hign trén cdc doi twong nghién ciru

_ Thaiphu Banh nhan Ngwoinghingo | Tongso alen dpt
chan dozn trude sinh : mang gen bénh bién
T iéu gen n (%) . Kiéu Alen  n (%)
Kieugen n (%) gen n (%)
1 29 SA S 0(0%%
LSEALLSEA 817 a0 | <FA /oS0 XSO | sear o qo7mn) 9
2 | _SEA G5y (4,3%) | -S40 a  2A125%) | oSojao | 408%) | HOCs 19 (15%)
’ 0> Ta. 5(10,9%) | o a 42%) o alaa 3(73%) i i
- 0,
* S0 1(2,2%) | Moo 163%) o 2alao 124%) 42 | @M
5 | oS/l | 1 (2,2%) ao/oa 4(98%) | Hops 2 (1,6%)
6 |a“alo’’a  1(2,2%)
7 _SEA/(XCZ
il 1 (2,2%)
8 |--ao | 20(435%)
9 | oa%aloa 1(2,2%)
10 | ao/aa 6(13,0%)
46 16 41 127
(100%) (100%) (100%) (100%)

(*) Dot bién C2 delT da dugc phat hién bang ki thuat PCR don.

Nhan xét: Trong 46 thai nhi dugc chan doén truéc sinh bénh a-thalassemia, ¢6
6 truong hop (13%) khong cé dot bien, 21 truong hop cd 1 dot bien (45,7%), 19
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trudng hop c6 2 dot bién (41,3%). 8 truong hop Hb Bart’s do dot bién SEA déng hop
tir (--°* /-- 554). 16 bénh nhan a-thalassemia déu dugc phat hién c6 2 d6t bién. Trong 41
ngudi nghi ngd mang gen a-thalassemia, 37 ngudi dugc phat hién c6 1 dot bién, 4 nguoi
chua xac dinh dugc dot bién. Trong 103 dbi twong nghién ctu, phat hién duoc 127 alen
dot bién vai 5 loai dot bién trong d6 dot bién SEA chiém ty 1¢ cao nhét (70,9%). C6 2 alen
dot bién hiém gap 1a HbPs.

Bing 3.3. Cdc dgt bién gen B-globin dwoc phdt hién trén cdc doi twong nghién

cuu
TT Thai phu . Neuoi nghi ngo' Tongso alen dpt
chan dozn truéc sinh Benh nhén mang gen bénh bién
Kiudgthién | n(%) | Kiéuddtbién | n(%6) dg';%n n©6) | Aen | n()
1 17y C6 10 Cd17 60
PP (10%) | B p(i7ew) | prep  1034%) (306%)
2 L7 jqCoALA2 Cda1/42 54
3 4142 CHLE Cd26 48
B, 5(E%) (LA 305 38.8%) | p% 3(10,3%) (24,5%)
4 414226 IVS1-1 10
5 | oo ; V2 28 9(46%)
PP 2(2%) st pas 388%) | 2(6,9%)
6 | 7ot IVS2-  7(36%)
PP LIN) | gergams  gean [gg A0 | ggy
7B 1(%) | PR 129%) CATU2  6(31%)
8 | pXpVE™ 1(1%0 | B/ 1(2.9%) Cdo%5 | 1(05%)
9 | pe e 1(1%) | /3% 1(2,9%) Cds/9  1(05%)
10 | ,ca7 / 18
BB 18%) | B 12.9%)
11 | ,caze / 10
BB 006 | BSYES 1029%)
12 peLAz g 11
11%) | PR 1(2,9%)
13 | BB 2(2%) | BB 1(2.9%)
14 BCd7l/72/B 2 (2%) B-ZS/BCdZG 1(2’90/0)
15 |, 25
b/B @) |BP/B  109%)
16 BCdZG/BCd 26 1(2’90/0)
17 B2/ 1(2,9%)
18 B*°/B 1(2.9%)
19 BCd41/42/B 3(8,8%)
Téng can 100 34 29 196
9cong  (1000) (100%) (100%) (100%)
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Nhan xét: Trong 100 thai nhi duoc chan doan trudc sinh bénh, ¢ 25 trudng hop
khong co dot bién (25%), 43 truong hop ¢ 1 dot bién (43%), 32 truong hop c¢6 2 dot bién
(32%). Trong 34 bénh nhan , 29 nguoi c6 2 dot bién vdi 16 kiéu gen, ¢6 5 bénh nhan chi phat
hién duoc 1 dot bién. Trong tong sd 163 ddi twong nghién ctru, da phat hién dugc 196 alen
dot bién voi 9 loai dot bién, hay gap nhat 12 Cd17 (30,6%), Cd41/41 (27,6%) va Cd26
(HbE) (24,5%). C6 1 alen dot bién hiém gip 1a Cd8/9.
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Két qua xét nghiém ADN cua bénh
nhan Nguyén Ha V, ma 14015271

Hinh 3.1 Hinh dnh dét bién - -

trén thanh test a~Globin Strip Assay

EA , Pakse
o a

—
|
- | | -— Red Marker Lin= {top)
- | p—-— ---- Control
1l 31[A=G] mutant  c.-81A=G
2 = 29 [A>G] mutant  ©-79A=G
3 -- 28 [A>G] mutant  ¢-784>G
4 f - cap+1 [4>C] mutant  ¢.-50A>C
5 -— inttiztion cd [ATG=AGG] mutant <2T=G
8 = | - codon 8/9 [+G] mutant  ©27_28insG
7 - codon 15 [TGG=TAG]  mutant c47G=A
g ——fpul-lt ) - codon 17 [A>T] mutant  ©.52A=T
g - = = codon 19 [A>G] Malay ~ mutant ©.594>G
= 10 — = -— coden 26 [G=A] HbE mutant . 79G=A
Z| 11 - [f -— codon 27/28 [+C] mutant  ©.84_85insC
5|12 - - [fr] e IVS 1.1 [G>T] mutant ©92+1G>T
=l 13- - V5 1.5 [G=C] mutant  ©.92+5G=C
14 - —- codon 41/42 [TTCT] mutant  ©.126_129d=ICTTT
15—l | codon 43 [G>T] mutant  ©.130G=T
16 — = codon 7172 [+A] mutant  ©216_217insA
17 - -— codon 89/90 [-GT] mutant  ©.269_2704=IGT
18 - --- codon 90 [G>T] mutant  ©271G=T
19 - -—- codon 95 [+A] mutant ¢.287_288insA
20 - — IVS 2.1 [G>A] mutant  ©.315+1G=A
21— - IVS 2.654 [C>T] mutant  ©316-197C=T
Loz —pml- [ - codon 121 [G>T] mutant ¢ 364G>T
r23 d -— 311028 wild type
24 - - [ - cap+1 wild type
25 g == - initistion codan wikd type
28 - [ - codon 8/9 wild type
w2 = —- codon 1510 19 wild type
)28 - ———— codon 26 10 28 wild type
=\ 29 g ] — WS 1.1t V5 1.5 wild type
§ 30 - - -— codon 41 to 43 wild typa
31 - g = -— codon 71 ta 72 wikd type
32 - b ~— codon 89 10 95 wild type
33 - - | - WS 2.1 wild type
34 - b | —- V5 2654 wild type
=5 = - — coden 121 wikd type
d ] -— Graan Marker Lina (bottom)

Két qua xét nghiém ADN cua bénh nhan
Tran Pic Q, mi 16010465
Hinh 3.2. Hinh dnh dét bién %18 trén
thanh test #-Globin Strip Assay

Bing 3.4. Nong dé Hb trung binh theo cdc kiéu dét bién ¢ BN thalassemia

S6 bénh nhén

Hb trung binh (g/l)
(X SD)

BN a-thalassemia

16

__SEA / (XTG,

11

82,2+ 18,6

__SEA/ o,

S)

97,4+ 14,7

BN B-thalassemia

29

B/g”

08

709+175

B/B"

18

75,8+14,6

Bo/B"

02

71- 74

B'/B"

02

87

B+/BE

01

89

B-/p"

01

110
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Nhén xét: Trong a-thalassemia, bénh nhéan c6 kiéu dot bién -S54 1 o’ 6 Hb trung
binh thap hon kiéu d6t bién --°~*/-o. Trong p-thalassemia, bénh nhan c6 kiéu dot bién
BYB° c6 Hb trung binh thip nhat (70,9¢/1), kiéu dot bién B¥/BE c6 Hb trung binh cao nhat
(110 g/l).

Bing 3.5. Két qud cdc dt bién gen B-globin dwoc xdc dinh bang B-globin Strip Assay va
gidi trinh tw gen -globin

STT Cic dot bién theo phwong phap xét nghiém
B-globin Strip Assay Giai trinh tu gen -globin
1 e [(O%TA2) 358
2 B-ZSIﬁ B-ZS/B-QO
3 ST 30926/ 3CT5
4 CHTR) g ORI
5 Caa/az; Cda/az,
6 Gl B g
B/p BB
/ p/B /B
8 p/B p/B

Nhén xét: Co 3 bénh nhan B-thalassemia (s6 thi tu 1,2,3) da dugc phat hién c6 thém
dot bién 1a -88, -90 va Cd35. Co 2 ngudi nghi ngd mang gen bénh B-thalassemia (s thir tu
6,7) da xac dinh duoc co dot bién 1a -88 khi 1am xét nghiém bang giai trinh gen B-globin
khi lam xét nghiém bang giai trinh tu gen B-globin.

3.2. Két qua danh gia qua tai sit bang MRI
3.2.1. Pdc diém chung déi twong nghién citu nhém 2
Bing 3.6. Pic diém chung ciia déi twong nghién ciru (n = 434)

Thé bénh 2
A : Tubi | Hb (g/L)
Nhombenh | o thal | pthat | Bl [ CNUNGT o4 sp) | (x 2 SD)
tflj‘;éf]h :*n‘-’écu 0 53 30 83 | 138460 | 643+
0 0, 0] -
o1 () (639%) | (36,1%) |(19.1%)| (7-34) 158
Khong phu
thugc truyén 69 28 254 351 |282+117| 745+
mau (NTDT) | (19,7%) | (8.0%) | (72,3%) |(80,8%)| (6-63) 137
(2)
725+
Téna con 69 81 284 434 | 244x122) 4,
9cong 1 (15996) | (18,9%) | (654%) | (100%) [ pMD< | pAQ)<
0,001 0,001

Nhén xét: Co 3 thé bénh gébm: 69 (15,9%) BN o-thalassemia, 81 (18,9% ) BN pB-
thalassemia va 284 (65,4%). BN B-thalassemia/HbE. Nhom TDT c¢6 83 BN (19,1%), nhom
NTDT c6 351 BN (80,8%). Nhdm TDT c6 tudi trung binh 12 13,8 tudi, Hb trung binh la
64,3 g/l thip hon so voi nhém NTDT 1a 28,2 tudi va Hb 1a 74,5g/1, sy khac biét vé do tudi
va Hb trung binh c6 ¥ nghia théng ké vai p < 0,05.



3.2.2. Pdc diém qud tdi st
Bing 3.7. Diic diém qud tdi sit (QTS) tai t6 chirc 6 hai nhém bénh nhin phu thujc
truyén mdu va khong phu thuéc truyén mau (TDT va NTDT)

12

Mirc do qua tai sat

Chi s The Binh Trung Tong Tr\ung P
bénh . Nhe . Ning binh
thuong binh
TDT 0 0 15 68 83 42298 +
Feritin | (1) | (0%) | (0%) | (18,1%) | (81,9%) | (100%) | 18396 | p
huyét | NTDT 3 12 161 175 351 |29099+| <001
thanh (2) (0,9%) | (3,4%) | (45,9%) | (49,9%) | (100%) | 1.6787
(ng/ml) Chung 3 12 176 243 434 | 31623+
0,7%) | (28%) (40,5%) (56%) (100%) | 17876
TDT 0 3 7 73 83 210+
LIC (1) (0%) (3,6%) (8,4%) (88%) (100%) 6,0 p
(mg/g | NTDT 5 28 73 245 351 180+ | <001
gan (2) (1,4%) (8%) (20,8%) (69,8%) | (100%) 70
kho) 31 318 434 186+
Chung | 5(1,2%) (7.1%) 80 (18,4%) (733%) | (100%) 69
TDT (5;188% 10 7 18 83 240+
(1) )’ (12%) (8,4%) | (21,7%) | (100%) 14,6 )
T2* tim 321 <001
(ms) NTDT (91.5% 13 12 3) 351 36,4 +
(2) )’ (3,7%) | (3,4%) (1,4%) | (100%) | 13,3
Chung 369 23 19 23 434 34,1 +
(85%) | (5,3%) | (4,4%) (5,3%) | (100%) 14,4

Nhan xét: Ferritin huyét thanh trung binh 13 3162,3 ng/ml, ty 1¢ BN ¢ mirc d6 nang la
56%, nhém TDT la 81,6%, nhom NTDT la 49,9%. LIC trung binh la 18 mg/g gan kho, ty
1€ BN bi QTS nang & gan 1a 73,3%, nhom TDT 1a 88%, nhém NTDT la 69,8%. Su khéc
nhau vé ty 1€ cac mirc do QTS gifta hai nhom bénh TDT va NTDT c6 su khéc biét co y
nghia thdng ké véi p < 0,05 (testy?).
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10000.0 5 bhuthus . 1
r,=0,419 o) u thudc truyén mau (1)

Khéng phu thudc truyén mau (2)
" Phu thudc truyén mau (1)
8000.0 0% 0 © . N " .
o Khéng phu thudc truyén mau (2)
g, o© b
~Ib
6000.0-]

Ferritin

4000.0

2000.0

.04

-
-
o
~N
o
w
o
&
o

LIC
Biéu dé 3.1. Méi tuong quan gm’a ferritin va LIC ¢ nhom BN TDT va
Nhan xét: Gita ferritin huyét thanh va ndng d6 sat trong gan (LIC) & ca hai nhom
TDT va NTDT c6 mdi tuong quan thuan mirc d6 trung binh (r tuong ung 1a r, = 0,419,
r, = 0,325), ¢6 ¥ nghia thong ké véi p < 0,05.

10000.04

R, Linear = 0.089

8000.04

6000.04

Ferritin

4000.04

2000.04

125 T T T T T T
0 25 50 75 100 125

Biéu db 3.2. Méi twong quan giga ferritin -~ Biéu do 3.3. Méi twong quan giita LIC
va T2* tim ¢ BN thalassemia (n = 434) va T2* tim ¢ BN thalassemia (n = 434)
Nhan xét: Gitra ferritin huyét thanh va T2* tim ¢4 mdi twong quan nghich ¢ mic do trung
binh véi r = - 0,360, c6 ¥ nghia théng ké voi p < 0,05. Giita LIC va T2* tim c6 méi twrong quan
nghich ¢ mirc d¢ trung binh vai r = -0,313, ¢6 ¥ nghia thong ké véi p < 0,05.
Bing 3.8. Méi lién quan giita T2* tim vdi ferritin ht va LIC & BN thalassernia (n =434)

Qua tai st tai tim

Cic chi s6 danh gid Khéng (n, %) C6 (n, %) Téne con
qud tdi sit (QTS) (T2* im>20 | (T2* tim<20ms) | ng%-) &
ms) ’
Ferritin <2500 | 183 (95,8%) 8 (4,2%) 191 (100%)
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huyét thanh | > 2500 186 (76,5%) 57 (23,5%) 243 (100%)
(ng/ml) Téng 369 (85,0%) 65 (15,0%) 434 (100%)

D p <0,001; OR = 0,143; Cl 95% [0,066; 0,307]
< 15 110 (94,8%) 6 (5,2%) 116 (100%)
LIC (mg/ggan | >15 259 (81,4%) 59 (18,6%) 318 (100%)
khd) Tong 369 (85,0%) 65 (15,0%) 434 (100%)

p <0,001; OR = 0,234; CI195% [0,102; 0,578]

Nhan xét: Véi ferritin huyét thanh > 2.500 ng/ml, c6 23,5% BN bi QTS tai tim (T2*
tim < 20 ms), ferritin < 2.500 ng/ml chi ¢6 4,2% bénh nhan bi QTS tai tim, sy khac bi¢t vé
ty 1& co ¥ nghia thdng ké véi p < 0,05. Vi LIC > 15 mg/g gan khd c6 18,5% BN bj QTS &
tim (T2* tim < 20 ms), LIC < 15 mg/g gan kho chi ¢6 5,2% BN bi QTS tai tim, sy khéc biét
vé ty 1& c6 ¥ nghia thong ké véi p < 0,05.

3.2.3. Méi lién quan giita qud tdi sit va cdc bién chirng

Btzng 3.9.,M6'i lién quan giita LIC va chi sb xo gan (APRI*) ¢ BN thalassemia (n = 181*)
(oo chi o6 ABRD | M| % | LICmg/g(X+SD)
Big%ﬁ‘fg‘:ff) 118 | 652 15,0 + 7.4
Algég:h(()’); (—2)10 34 1838 16,6 £6,2
ARiai0 | B | 189462
Tong cong 181 100 [p(1.2), p(2,3), p(1,3)< 0,05

(*) APRI: Chi s6 danh gia xo gan dua vao men gen GOT va s luong tiéu cau (trang 51).
(**) C6 181 bénh nhan chua cat lach dugc danh gid tinh trang xo gan dya vao chi s6 APRI
Nhan xét: N6ng do sat trong gan (LIC) trung binh ¢ cac nhdm BN bi xo gan, xo héa gan va
binh thuong lan lugt 1a 18,9; 16,6 va 15,0 mg/g gan kho. Sy khac biét gilra cac nhom co y
nghia thong ké vai p < 0,05.

Bing 3.10. Méi lién quan giita qud tdi sat tai tim voi siic bop co tim ¢ BN thalassenia (n =

434)

ataisattaitim| Co (n, %) Khong (n, %) | & -
Stre bép co T2* tim<20 | T2*tim> 20 ong vong

(n, %)

ms ms
Giam 8 (12,30%) 12 (3,3%) 20 (4,6%)
Binh thudng 57 (87,7%) 357 (96,7%) | 414 (95,4%)
Tong cong 65 (100%) 369 (100%) 434 (100%)
p <0,01; OR = 4,174, Cl 95% [1,636; 10,660]

Nhén xét: Co 20 BN (4,6%) bi giam strc bop co tim, trong d6 nhom c6 QTS tai tim la
12,3%, nhom khong bi QTS tai tim 1a 3,3%, sy khac bi¢t ve ty 1¢ gitra 2 nhom c6 ¥ nghia
thong ké vé1 p <0,01.
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Biéu do 34. Ty I¢ BN bi gidim céc loai hormon theo cdc nuic dp qua ti sat tai tim (T2*tin)
Nhan xét: Murc d6 QTS tai tim cang nang, ty 1€ BN bi giam hormon cang cao. Ty Ié
BN giam testosterone & nhom QTS nang 1a 77,8%, nhom QTS nhe 1a 50%. Ty I¢ BN co
HbA1C > 5,6% & nhém QTS nang 1a 65,2%, nhém QTS nhe 1a 17,7%. Su khac nhau vé ty
1¢ BN giam hormon & cac mirc do QTS ¢ tim c6 ¥ nghia thong ké véi p < 0,05.

3.2.4. Sw thay déi tinh trang qud tdi st sau 1 nim theo déi
3.2.4.1. Nhém BN dwoc diéu tri thdi sdt thuong xuyén

Biéu db 3.5. Ty ¢ BN thay d01 LIC sau 1 ném diéu tri thai séit thu’ongxuyen (n=

20.4

Gidm > 3mg/g gan khé

Giam 0- 3 mg/g gan khé

m Tang

54)

Nhan xét: Sau 1 nam diéu tri thai sat thuong xuyén, c6 48,1% BN c6 giam sat tai gan tot.
Bang 3.1\. Gid tri trung binh cdc chi sé danh gid QTS trudc va sau diéu tri théi sitt 1 nim (n=>54)

Chisé | Truécdiéutri(l) | Sau diéu tri (2) Thay doi p (1),(2)
LIC (mg/g N 2,6 £5,2
» 1,7+ 11
T2*tim(ms) | 29,8+13,0 | 31,5+157 (412 dn157) | < 0,01
Ferritin
- 3562,2 + 2936 + 6255+ 1121,8
| 16276 16004 | (-1823 dén 4556) | < -

Nhan xét: Sau diéu tri 1 ndm, nong do sat trong gan giam trung binh 2,6 mg/g gan kho;
ferritin huyet thanh giam trung binh 625,5 ng/ml; T2* tim ting trung binh 1,7 ms. Su thay doi
céc chi s6 danh gia QTS trude va sau didu trj c¢o su khac biét co y nghia thong ké véi p < 0,01.
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Biéu dé 3.6. Ty 1¢ cdc mirc dp qud tdi sit trwde va sau diéu tri (n = 54)
Nhén xét: Sau 1 ndm diéu tri thai sat thuong xuyén, ty 18 BN bi qua tai sat nang & tim giam
tr 16 7% Xuong 9 3%, qua tai sit nang 0 gan glam tu’ 85,2% xuong 74,1%, femtm huyet

vvvvvv
100% -
90% |
80% -
70%
60% -
50% -
40% - m Bénh
30% - en
20% m Binh thuong
10%
0% -
Trudc Trudc
Sure bop cotim

tur 72,2% 1en 79 6%.

Trudc

Tién daithao
duong

Gan

Biéu d@6 3.7. Ty ¢ bgnh nhan c6 bién chimng tai cac té chire trude va sau 1 nim diéu tr
thdi sat thwong xuyén
Nhan xét: Sau diéu tri thai sit 1 nam, ty 1& BN bj giam stc bop co tim khong thay doi
(3,7%); ty 1¢ BN bi xo gan hodc gan xo hoa giam tir 44,4% xudng 38,9%, su thay doi
khong c6 ¥ nghia thdng ké véi p > 0,05; ty 16 BN bi tién dai thao duong (HbALC > 5,7%)
giam tir 42,6% xudng 40,9%, su thay d6i khong cé ¥ nghia théng ké véi p > 0,05.
BRing 3.12. Gii trj trung binh csic chi s dénh gii QTS sau 1 ndmn khéng dicu tri thii sit thuong xuyén (n=
131

Chi so Trwéc (1) Sau (2) p (1),(2)

LIC (mg/g gan kho) 18,6 + 6,3 19,3+6,3 < 0,001

T2*tim (ms) 34,1+120 33,1+13,5 < 0,001
Ferritin huyét thanh 3117,8 +

(ng/mi) 2929,8 + 1720,6 1819.6 < 0,001

Nhén xét: Sau 1 nam khong diéu tri thai sat thuong xuyén, trong 131 BN gia tri LIC
trung binh tang tir 18,6 1én 19,3 mg/g gan kho; nong do ferritin huyét thanh tang tur 2929,8
1én 3117.8 ng/ml va gia tri T2* tim giam tir 34,1 xudng 33,1 ms. Cac sy thay ddi nay co ¥
nghia théng ké v&i p <0,001.
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Nhén xét: Sau 1 nam khong dugc diéu tri thai sit thuong xuyén, trong 131 bénh, ty
1€ bénh nhan bi qua tai st tai tim tang lén tr 13% 1én 15,3%. Ty I¢ bénh nhan bi qua tai
sat ning & gan ting tir 74,8% 1én 77,9%. Ty 1& qua tai sit nang ferritin huyét thanh ting tir
48,9% lén 52,7%.

Chwong IV: BAN LUAN
4.1. Ban luan vé dic diém dot bién gen globin dwoc xac dinh bang Strip Assay
tai Vién Huyét hoc Truyén mau Trung wong

4.1.1. Pic diém chung

Thalassemia 1a bénh di truyén lan trén nhiém sac thé thuong. Nguoi bénh 1a
nguoi cd 2 dot bién trén 1 cap nhidm sic thé. Nguoi mang gen bénh cd 1 dot bién.
Néu ca bd me déu mang gen bénh thalassemia thi thai nhi ¢ thé bi méac bénh
thalassemia. Vi vay, trong nghién ctru ndy, chiing t6i dung kit Globin Strip Assay dé
x4c dinh dot bién gen globin cho 3 nhém ddi twong c6 kha niang mang gen bénh
thalassemia gom bénh nhan thalassemia, nguoi nghi ngd mang gen bénh thalassemia
va san phu c6 mang gen bénh thalassemia (chan doan truéc sinh). Cu thé, c6 146 san
phu trong d6 46 san phu va chong cling mang gen bénh o-thalassemia, 100 san phy
cd chong cung mang gen bénh B-thalassemia. 50 bénh nhan gom 16 bénh nhan a-
thalassemia va 34 bénh nhan B-thalassemia. 70 ngudi nghi ngo mang gen bénh
thalassemia gom 41 nguoi nghi mang gen o-thalassemia va 29 ngudi nghi mang gen
B-thalassemia (bang 3.1).
4.1.2. Piic diém dpt bién gen globin da phdt hi¢n dwoc
4.1.2.1. Ddc diém dot bién gen a-globin

Két qua bang 3.2 cho thay trén 103 ddi tuong & 3 nhom da phat hién duoc 123
alen c6 dot bién gen a-globin véi 5 kiéu dot bién 1a SEA, HbCs, 3.7, 4.2 va dot bién
Pakse. Trong d6 dot bién SEA chiém ty 1€ cao nhat 13 70,9%, tiép dén 1a HbCs
chiém 15%, 3.7 chiém 10,2%, c6 2 alen dot bién Pakse. Trong 46 truong hop chan
doan trude sinh bénh a-thalassemia, két qua 6 truong hop khong phat hién dot bién
(aa/aar) (13%), 21 trudng hop co 1 dot bién, trong d6 20 trudng hop 13 -->aa; 19
truong hop co 2 dot bién, trong d6 co 8 ca déng hop tir dot bién SEA (-->4 /-- 554
gay HbBart’s, 9 truong hop HbH (kiéu gen -->** | o%a; > a, --SEA/oc4'20L, --
052 Moy, 1 trudng hop kieu gen ao/o“a va 1 truong hop kicu gen o a/a’’
Ty 1& cac kiéu gen dot bién trong nghién ctu ndy cua ching t6i ciing twong tu nhu
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nghién clru cua Nguyén Khéc Han Hoan va Ngd Diém Ngoc. Hai truong hop kiéu
gen (a /o) 12 a%alaa va oZalo®’ 13 nhitng dot bién co ty 1¢ thép nén cac trudong
hop dong hop tir hoac di hop tu kiéu nay rat hiém gap (chua thay trong béo céao cua
tac gia Nguyén Khic Han Hoan va Ngb Diém Ngoc), biéu hién 1am sang cua truong
hop nay la nhe, do vay mic du thai nhi c¢6 2 dot bién nhung ching t6i da tu van dé
san phu gitt thai. Dén nay 2 tré da trén 1 tudi va khong co biéu hién thiéu mau.

Vé6i 41 ngudi nghi ngd mang gen bénh o-thalassemia, khong ¢ biéu hién 1am
sang, duoc chan doan dua vao xét nghiém cd chi s6 hong cau nho (MCV < 85 fl, MCH
< 28 pg), thanh phan HbA binh thudng va HbA2 binh thudng hoac giam nhe, c6 37
truong hop phét hién dugc 1 dot bién, cac dot bién d6 gom SEA, HbCs, 3.7 va 4.2.
Trén 16 bénh nhan o-thalassemia (HbH), da xac dinh duoc 32 alen dot bién bao gdm
5 kiéu dot bién 1a dot bién SEA (50%), dot bién HbCs (28,1%), dot bién 3.7
(12,5%), dot bién Pakse (Ps) (6,3%) va dot bién 4.2 (3,1%). Kiéu gen cua 16 bénh
nhan chia 2 nhém: 11 BN (68,8%) c6 kiéu gen --/a.'a (gom --"a %o va --*a™a
) va 5 BN (31,2%) c6 kiéu gen --/-o. (gom --"o* "o va -->*o**a). Dac diém 1am
sang c6 sy khéc biét rd rét gita hai nhém kiéu gen, nhom kiéu gen --/ o'a. c6 Hb
trung binh 12 82,2 + 18,6 g/l, nhitng bénh nhan nay d6i khi phai truyén mau va nhém
kiéu gen --/-a. ¢6 Hb trung binh la 97,4 + 14,7 g/, nhitng bénh nhan & nhom nay
thuong khéng phai truyén mau (két qua o bang 3. 4). Ty 1€ cac kiéu gen cua BN
trong nghién ctu cua ching t6i cling twong tu nhu két qua nghlen clru cua tac gia
Fucharoen Suthat nim 2009, trong 361 bénh nhan o-thalassemia, kiéu gen --°**/a“a
cd ty 1é cao nhat chiém 51%, tiép dén 1a kiéu gen -->**/o*’a chiém 38%. Dic biét
trong nghién ctu ndy bang o-Globin Strip Assay ching t6i da xac dinh dugc 2 BN
c6 dot bién hiém gap 1a c6 dot bién 1a --°*/oa (hinh 3.1). Dot bién Pakse (Ps), la
dot bién trén gen o2 tai vi tri két thic (TAA>STAT), dugc md ta gap ¢ ngudi Thai
Lan va Lao. HbH-Ps va HbH-Cs c6 biéu hién 1am sang gidng nhau va dé bi chan
doan nham véi nhau néu chi dua vao tong phan tich té bao mau ngoai vi va phan tich
thanh phan huyét sac to.
4.1.2.2. Pdc diém dot bién gen [-globin

Két qua tmg dung B-Globin Strip Assay dé phét hién dot bién gen p-globin trén
163 d6i twong ¢ bang 3.3 cho thiy co 196 alen dot bién véi 9 kiéu dot bién 1a Cd17,
Cd41/42, Cd26, IVS1-1, -28, IVS2-654, Cd71/72, Cd95 va Cd8/9. Trong do6 c6 3 dot
bién pho bién nhat 1a Cd17 (30,6%), Cd41/42 (27,6%), Cd26 (24,5%). Két qua
nghién ctiru cua ching ti phi hop voi két qua nghién ciu cua céc tac gia khac nhur:
tac gia Tran Tuin Anh nim 2016 trén 400 nguoi bénh va mang gen bénh tai Vién
huyét hoc - Truyén mau TW, ty 1& cac dot bién hay gap nhat 1a Cd17 (31,5%),
Cd41/42 (27,2%) va Cd26 (29,9%), nghién ctru cua tac gia Ngo Diém Ngoc 2015
trén cac d6i tuong & Vién Nhi TW vai ty 18 cac dot bién hay gap nhat theo tht tu 13
Cd41/42 (31,2%), Cd17 (28,6%), Cd26 (23,2%), tac gia Nguyén Khic Han Hoan
nam 2013 tai BV Tu Dii thay ty 1é cac dot bién hay gap nhat theo tha ty 1a Cd26
(45,4%), Cd17 (15,8%), Cd41/42 (13,6%).
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Két qua chan doan truéc sinh bénh p-thalassemia (bang 3.3), ¢ 32 thai nhi (32%) c6
2 dot bién 1a su phéi hop cua 8 kiéu dot bién véi cac kiéu gen 1a: BYp° (16%), BYp"
(14%) va BY/B* (2%). Ty & cac kiéu gen cua thai nhi trong nghién ctu caa chdng toi
cing twong ty nhu két qua | chan doan trudc sinh bénh B-thalassemia cua tac gia Ngo
Diém Ngoc va tac gia Nguyén Khiac Han Hoan. Kiéu gen cua 32 thai nhi nay déu s& gay
biéu hién bénh muic d6 trung binh ning d&én nang cho tré sau khi ra doi nén cac gia dinh
san phu da quyét dinh dinh chi thai.

Trong 29 nguoi nghi ngo mang gen bénh B-thalassemia, khong co biéu hién 1am
sang, duoc chan doan dya vao xét nghiém c6 chi s6 hong cau nho (MCV < 85 fl, MCH
< 28 pg); thanh phan huyét sic t6 c6 HbF ting (> 4%) va hoic HbA, ting (> 3,5%). 26
ngudi da xac dinh duge 1 dot bién gen p-thalassemia, 3 ngudi con lai duoc giai trinh tu
gen B-thalassemia trong d6 c6 2 truong hop da xéac dinh duge mang dot bién -88 (bang
3.5). Trong 34 BN, 29 ngu:ol da xac dinh c6 2 dot bién voi 6 kiéu gen 1a [30/[30+ BOIB
BIB", B'IB", BIB", BE/B Bénh nhan ¢6 kicu dot bién B%/B° c6 Hb trung binh thap nhat
(70,9 g/l), kiéu dot bién BE/B c¢6 Hb trung binh cao nhat (110 g/1). 5 BN chi phét hién
duogc 1 dot bién da duoc giai trinh ty gen B-thalassemia, trong d6 ¢6 3 BN di xac dinh
c6 thém 1 dot bién Ia -88, -90 va Cd35 (bang 3.5). Trong nghién ctu nay, bang bo kit
B-globin Strip Assay, ching toi da chan doan duoc 1 BN c6 kiéu gen BCdS/ 9/[3'\/S t (hinh
3.2). ot bién Cd8/9 (+G) la dot bién 1am thay doi trinh tu nucleotlde dan dén mat kha
nang dich ma (dot bién khung doc — Frameshift) gay ra kiéu gen p%. Bot bién Cd8/9
(+G) dugc mo ta la dot bién gap o nguol An Do gbc Chau A va & nguoi Nhat, hiém
hiém gap Pong Nam A, chua thay dugc cong bé & Viét Nam trudc day.

4.2. Ban luin vé két qua nghién ctru ing dung MRI trong chan doan va danh
gia hiéu qua diéu tri qua tai sit & bénh nhin thalassemia
4.2.1. Piic diém chung doi twong nghién ciru

Bénh thalassemia c¢6 nhiéu mirc do biéu hién nang nhe khac nhau tuy theo kiéu
dot bién va su phdi hop gifta cac dot bién ciia gen tong hop chudi globin. Tl nim
2013, bén canh viéc phan loai thalassemia theo co ché dot bién 1a a-thalassemia va B-
thalassemia, phan loai theo mic d§ nang, trung binh va nhe dua trén dac diém 1am
sang va xét nghiém thi Lién doan Thalassemia qudc té con phan loai thalassemia theo
nguyén tac diéu tri truyén mau gdém thalassemia phu thudc truyén méu (transfusion
dependent thalassemia — TDT) va thalassemia khong phu thudc truyén maéu
(nontransfusion dependent thalassemia — NTDT). Bang 3.6 cho thiy 434 BN dugc
nghién ctru c6 do tudi tir 6-63 tudi. SO lwgng BN ¢ nhom B-thalassemia/HbE [ nhiéu
nhat c6 284 chiém 65,4%, nhom PB-thalassemia c6 81 BN, chiém 18,9%; nhém o-
thalassemia c6 69 BN chiém 15 9%, ty 1¢ cac nhom bénh trong nghién ctru ciia ching
t6i phu hop véi bao céo ctua T6 chirc Y t& Thé gisi (WHO) 1a s6 luong BN pB-
thalassemia/HbE gip nhiéu & Pong Nam A chiém 66%. Nhom phu thudc truyen mau
(TDT) c6 83 BN (19,1%), nhém khong phu thude truyén mau (NTDT) gom 351 BN
(80,8%). D6 tudi trung binh cia nhém TDT 1a 13,8 va lugng Hb trung binh khi vao
vién cia nhom TDT 12 64,3 g/l; Cac chi s6 ndy 6 nhém NTDT 1a 28,2 tudi va 74,5 g/,
su khac biét gitta hai nhdm vé tudi va Hb trung binh c6 y nghia thong ké véi p < 0,05.
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4.2.2. Diic diém qud tdi sdt tai cdc té chirc
4.2.2.1. Bdc diém va méi lién quan giita cdc chi sé ddnh gid tinh tmng QTS

Qua tai sat 1a nguyén nhan chinh gay nhiéu blen chung tai cac t6 chirc trong co
theé, lam giam chat lugng cudc song cling nhu tudi tho ciia BN thalassemia. Trong
nghién ctru nay, phung t6i da str dung dong thoi ca 2 phucmg phap chup cong hlmng
tor gan va tim d¢ xac dinh mic d6 QTS trong gan va tim, va dinh Iugng nong do
ferritin huyét thanh.

Bang 3.7 mé ta cac muc d6 QTS tai gan, tim va ferritin huyét thanh. V¢é ferritin
huyét thanh, nhém TDT c¢6 81,9% QTS ning, 18,1% QTS trung binh; nhém NTDT
co ty 1€ QTS muc dd nang 1a 49,9% va QTS muc dd trung binh 1a 45,9%, su khac
biét c6 ¥ nghia théng ké voi p < 0,05. Nong do ferritin huyét thanh trung binh cua
nhém TDT 14 4.229,8 ng/ml, nhém NTDT 1a 2.909,9 ng/ml, sy khéac bi¢t c6 y nghia
théng ké véi p< 0,01. Tac gia Taher A (2009) nghién ciru & BN B-thalassemia,
ferritin huyét thanh 1a 3.356 ng/ ml. Tac gia Nguyén Thi Hong Hoa nghién ctru trén
30 BN TDT ¢ d9 tuoi 1a 10 tudi, nong do ferritin trung binh 14 2.926 ng/ml.

Vé ndng db sit trong gan (LIC), két qua & bang 3.6 cho thay c6 398 BN bi QTS
tai gan, chiém 91,7%. Ty 1& cac mirc d6 QTS ning, trung binh, nhe va binh thudng
tai gan & nhom TDT lan luot 1a 88,0%, 8,4%, 3,6% va 0%; cac ty 1¢ nay & nhom
NTDT la 69,8%, 20,8%, 7,1% va 2,3%, sy khac biét c6 ¥ nghia thong ké voi p <
0,05. Nong d6 LIC trung binh & nhém TDT 14 20,97 mg/g gan kho, cao hon ¢ nhom
NTDT la 18,0 mg/g gan kho, sy khac biét c6 y nghia thong ké véi p < 0,01. Két qua
trong nghién ctru nay cua ching toi ciing trong dong véi nghién ctru cua tic gia
Taher A (2009) trén 233 BN [-thalassemia véi LIC 1a 18 mg/g gan kho va tac gia
Nguyén Thi Hong Hoa trén 30 BN TDT c6 LIC 14 21 mg/g gan kho. Ty I1¢ chung BN
bi QTS nang ¢ gan la 73,3% cao hon ty 1¢ QTS nang tinh bang ferritin (56%). Piéu
nay cé the duoc giai thich 1a do co ché chuyen hoéa sat trong co the gan la co quan
du trit sat chinh ciia co thé, nén khi co thé c6 tinh trang du thira sat thi luong sat nay
s€ nhanh chong dugc tich lliy tai gan nén gan bi QTS sém va nang.

Vé tinh trang QTS tai tim, c6 65 BN bi QTS tai tim (15%). Ty 1é BN bi QTS ¢
tim v&1 cdc mic d§ nang, trung binh, nhe va binh thuong & nhom TDT lan luot
21,7%, 8,4%, 12% va 57,8%; cac ty 1¢ nay 6 nhom NTDT la 1,4%, 3,4% va 3,7% va
91,5%, su khac nhau c6 ¥ nghia thong ké v&i p < 0,01. Chi s6 T2* tim trung binh &
nhom TDT 1a 24,0 ms, thép hon nhom NTDT 1a 36,4 ms, su khac bi€t c6 y nghia
thong ké véi p < 0,01. Nghién ctru cua tac gia Ali T. Taher (2010) cho thy chi s6 T2*
tim & nhém BN TDT 1a 21,5 ms, 6 nhém BN NTDT la 47,3 ms. Ty 1€ BN c6 QTS tai
tim noi chung, ciing nhu ty 1€ BN bi QTS mirc d¢ nang ¢ tim thap hon rat nhiéu so
voi ty 1€ BN ¢o QTS tai gan va ferritin huyet thanh. Piéu nay duoc ly giai 1a: trong
té bao tim khong c6 chire nang duy trir sat, con té bao gan co chure nang dy trir sat
dudi dang ferritin. St chi bj tich liiy & tim khi luong sat qua cao, transferrin da bi
bdo hoa hét, khi d6 do ion sit s& gén khong dac hi€u voi cac protein khéac trong
huyét thanh nhu albumin, dé dugc van chuyén dén céc té bao td chirc trong d6 co té
bao co tim. BN nhom NTDT c¢6 qua trinh tich lily sat cham, trong huyét thanh,
transferritin van 1a chat van chuyén chinh dé dua st dén tich lily tai té bao gan. BN
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nhom TDT c¢6 téc do tich luy sat nhanh, lugng st trong co thé ting 1én nhanh chong
gay bdo hoa transferrin, ion sat trong huyét thanh s& duoc cac protein khac véan
chuyen dén cac to chirc nhu tim, ndi tiét.

Biéu d6 3.1 md ta mdi tuong quan giita chi s6 ferritin huyét thanh va LIC & hai
nhom BN TDT va NTDT. O ca hai nhém BN, c6 mbi twong quan thuan gitra ferritin
huyét thanh va LIC mérc d6 trung binh (p < 0,05), tuy nhién muc do twong quan &
nhém TDT (r = 0,419) chét ché hon so vi nhom NTDT (r = 0,325). Két qua nghién
ctru nay tuong tu két qua nghlen ctu cua tac gia Taher AT nam 2013 va Pakbaz Z.
nam 2007 khi so sanh moi tuong quan gitra ferritin huyét thanh va LIC & 2 nhém
bénh TDT va NTDT. Biéu do 3.2 cho thay c6 méi twong quan nghich giira ferritin
huyét thanh va T2* tim ¢ mc d6 trung binh (r = - 0,365, p < 0,05). C6 mbi twong
quan nghich gitta LIC va T2* tim ¢ murc d6 trung binh (r = - 0,313, p< 0,05). Két qua
nghién ctru ciia chiing t6i twong déng véi nghién ctru cua tac gia Azarkeivan (2013)
trén 156 BN B-thalassemia mirc do ning, c6 méi twong quan thuan giira ferritin huyét
thanh va LIC véir = 0,535 va c6 mdi twong quan nghich giira ferritin huyét thanh va
T2* tim voi r = -0,361, p< 0,01. Tac gia Pakbaz Z (2007) da so sanh va thiy c6 méi
trong quan thuan giira ferritin huyét thanh va LIC & nhém BN TDT (r = 0,87) chat
ch€ hon so v6i 6 nhom NTDT (r = 0,32).

Theo tac gia Tony S (2012) va Pakbaz Z (2007) thi ferritin huyét thanh khong
phan anh duoc chinh xac lugng sit trong co thé & BN thalassemia mirc do trung
binh. Két qua nghién ciru ‘nay cua chung t6i cling cho thay, gitra ferritin huyet thanh
va LIC va T2* tim c6 mdi twong & mirc do trung binh va yéu (bleu d6 3.1,3.2 va
3.3). Vi vay, khong thé dung mot chi s xét nghiém ferritin huyét thanh dé du
doan chinh xac dugc lugng sat trong gan, tim & BN duoc va nguogc lai. Tuy nhién,
theo Lién doan thalassemia qudc té (2008) canh bao, 70% BN c¢6 ferritin > 2500 ng/ml
trong thoi gian dai trén mét nam s€ c6 nguy co bi bién chung tim mach, trong khi
ferritin < 1000 ng/ml s& khong c6 nguy co nay. Két qua & bang 3.8 cho thay, ty 1€
BN bi QTS tai tim ¢ nhom ferritin huyét thanh > 2500 ng/ml 1a 23,5%, cao gap 5,6
lan so voi nhom ferritin huyét thanh < 2500 ng/ml 13 4,2%, khac biét co y nghia
thong ké véi p < 0,05. Tuong tu nhu vay khi nghién ctru mdi lién quan gitra QTS tai
tim voi QTS nang tai gan, ty 1€ BN bi QTS tai tim & nhém BN ¢6 LIC > 15 mg/g gan
kho 1a 18,5% cao gap 3.6 1an so v6i nhom c¢6 LIC < 15 mg/g gan kho 1a 5,2%, khac biét
c6 ¥ nghia théng ké véi p < 0,05.
4.2.2.1. Péc diém va méi lién quan gitta QTS va bién chirng do QTS ¢ BN
thalassemia

Nam 2003, tac gia Wai dd dua ra mot chi s6 APRI (Aspartat Transferase to
Platelety Ratio Index) dé danh gia mirc d6 xo hoa gan cua bénh nhan viém gan C,
APRI = [(AST/ULN)/T1eu cau x 100]. Pé tranh bi anh huorng boi su thay d6i sb
luong tiéu cau sau cat lach va tang men gan do viém gan virus, trong nghién ciru
ndy, chung toi chi phan tich chi s6 APRI & nhitng BN chua cat lach va co két qua
xét nghiém HBV, HCV am tinh, c6 tat ca 181 BN thoa man du cac diéu kién nay.
Két qua & bang 3.9 thay, LIC trung binh & cac nhom BN bi xo gan, xo héa gan va
binh thuong lan luot 1a 18,9, 16,6 va 15,0 mg/g gan khd. Su khac biét gilra cac
nhom co ¥ nghia thong ké véi p < 0,05. Tac gia Olynyk JK, St Pierre TG nam 2005
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dé nghién clru va so sanh noéng do sat trong gan voi cac do xo hoa gan bang sinh thiét
gan, tir két qua nghién ctru d6 da két luan rang nong do sit cao trong gan co thé gay
xo0 gan. Tac gia C K Li va cong su (2001) nghién ctru trén 100 BN thalassemia TDT
thdy ty 1& gan xo hoda va xo gan 1 44% trong d6 xo gan 13 30%.

Giam strc bop co tim 12 mot yéu to tién lugng ning ddi voi BN thalassemia.
Trong nghién ctru nay, trong 434 BN thalassemia c6 20 BN bi gidm stc bop co tim
chiém 4,6%. Ty 1€ BN bi glam stc bop co tim trong nhom 65 BN bi QTS tai tim la
12,3% cao gap 3,7 lan so voi nhom 369 BN khong QTS ¢ tim 1a 3 ,3%, su khac biét
oy nghla thong ké véi p < 0,005. Tac gia Quatre A (2014) thay rang, phan suat
tbng mau (ejection fraction - EF) trung binh 12 57,6% ¢ nhdm bénh nhan cd T2* tim
<20 ms, la 62,4% & nhdm bénh nhan c6 T2* tim > 20 ms, su khac biét c6 y nghia
thong ké. Nhu vay, tir cac két qua nghién ciru trén cho thay, chi c6 xét nghiém cong
huéng tir tai tim (T2* tim) méi danh gid duoc tinh trang QTS ¢ tim, tor d6 mdi tién
luong duoc nguy co gidm suc bop co tim & BN thalassemia.

Két qua & biéu dd 3.4, cho thay ty 18 BN bi giam cic hormon ting theo muc do
QTS tai tim. Khi khdng cé QTS tai tim, ty I¢ BN bi giam hormon testosterone, FSH,
LH, PTH va HbA1l > 5,7% lan luot la 38,5%, 10,0%, 10,0%, 0,6% va 17,7%. V4i
mitrc @6 QTS tai tim nang, cac ty 1¢ BN bi giam cac loai hormon testosterone, FSH,
LH, PTH va HbAl > 5,7% lan luot 12 77,8%, 62,5%, 50%, 9,5% va 65,2%. Két qua
nghién ctu nay ching to rang QTS la nguyén nhan quan trong gop phan 1am ting ty
16 BN bj ton thu’ong cac tuyén noi tiét va dya vao mirc d6 QTS tai tim c0 lién quan
dén mue do giam cac hormon tuyén noi tiét.

4.2.3. Sw thay déi tinh trang QTS sau I nim diéu tri thai sdt

Viéc diéu tri thai sit va theo ddi hiéu qua diéu tri cho bénh nhan 1a rat can thiét
va quan trong. LIC 14 chi sé dugc nhiéu tac gia nghién ctu sir dung trong viéc danh
gia hiéu qua diéu tri thai sit. Két qua o biéu do 3.5 cho thay, trong 54 BN dugc diéu
tri thai sat thuong xuyén, cd 48,1% BN c6 hiéu qua diéu tri thai sat tot (LIC giam >
3 mg/gan kho), 20,4% bénh nhan LIC khong thay doi hoic giam nhe ( LIC giam <
3mg/g gan kho), 31,5% BN c6 LIC ting thém sau diéu tri 1 nam. Két qua nghién
ctu cua tac gia Ali Taher trén 233 BN p-thalassemia diéu tri thai sat bémg
deferasiroxs trong 1 ndm véi licu trung binh 23,1 (12-29) mg /kg/ngay, the tich mau
da truyén 1a 95 ml/kg/nam, co 57% bénh nhan c6 hiéu qua diéu tri sat tét. Tac gia
Cohen (2008) nghién ctu trén 541 bénh nhan B-thalassemia mac 4o nang, két qua
cho thay véi liéu thudc deferasirox 20 mg/kg/ngay, luong KHC da nhan trung binh
134,4 ml/kg/mam, ty 1& dat hiéu qua giam nong do sat trong gan 1a 46%. Ket qua
nghién ctu GPO-L-ONE & Théi Lan (2013) trén 73 BN TDT duoc thai sat bang
deferipron, chi ¢ 45,2% bénh nhan cd hiéu qua diéu tri thai sit tot.

Két qua & bang 3.11 va biéu d6 3.6 cho thay, sau 1 nam diéu tri, & 54 BN dugc
diéu tri thai sat thuong xuyén, LIC giam tir 20,6 mg/g gan khd xudng con 18,2
mg/g gan kh, su thay ddi c6 ¥ nghia théng ké véi p < 0,001. Ferritin huyét thanh
giam tir 3562,2 ng/ml xudng 2936,9 ng/ml, nong do6 ferritin huyét thanh giam trung
binh 1a 625,5 ng/ml, sy thay doi c6 ¥ nghia thong ké véi p < 0,05; Nong d6 sat trong
tim cling giam c6 y nghia, voi T2* tim tang tor 29,8 ms 1én 31,5 ms va ty 1€ BN bi
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QTS nang ¢ gan giam tir 85,2% xudng 74,1%, QTS nang o tim da giam tir 16,7%
xuong 9,3%.

Trong nghién ctru nay, chiing toi phan tich sy thay d6i cac chi sé phan anh chuc
nang cua cac t6 chirc bi anh hudng do qua tai sit trong co thé nguoi bénh. Két qua &
biéu d6 3.11 cho thay, ty 1¢ bénh nhan bi giam sitc bop co tim khong thay doi
(3,7%). Ty 1& BN bi xo gan/ gan xo hoa giam tir 44,4% xuéng 38,9%; ty 1& BN bj
tién dai thao duong (HbA1C > 5,7%) giam tir 42,6% xudng 40,9% sau 1 nam diéu
tri. Nghién ctru cua tac gia Pennell J (2012) trén 71 bénh nhan thalassemia c6 qua tai
sat tai tim diéu tri bang deferasirox trong 3 nam, két qua cho thay nong do sat trong
tim giam, nhung phan suat tong mau khong thay doi trong 18 thang dau diéu tri.
Nghién ctru cua tac gia Wu SF (2006) trén 15 BN thalassemia mirc d§ nang, duoc
diéu tri bang deferipron trong thoi gian trung binh 3,3 nim, BN dugc xét nghiém
sinh thiét gan trudc va sau thoi gian diéu tri. Két qua cho thiy, tit ca BN da giam
mirc do xo gan va ndng do sat trong gan.

Bén canh nhom BN dugc diéu tri thai sit thudng xuyén, ching toi ciing tim
hiéu tinh trang QTS ¢ 131 BN di khong duoc diéu tri thai sit thuong xuyén (vi hoan
canh c4 nhan ngudi bénh khong thé di bénh vién dinh ky).

Bang 3.12 va biéu db 3.8 cho thdy, LIC tang tir 18,6 1én 19,3 mg/g gan kho, ty
1¢ QTS nang & gan tang tir 74,8% 1én 77,9%, Ferritin huyét thanh ting tir 2929,8
ng/ml Ién 3117,8 ng/ml, ty 1¢ QTS ndng tang tir 48,9% 1én 52,7%. T2* tim giam tur
34,1 ms xubng 33,1 ms, ty 16 QTS ¢ tim tang tir 13% 1én 15,3%. Nhu vay, néu bénh
nhan thalassemia khong dugc diéu tri thai sat thuong xuyén, sau 1 nim, tinh trang
qua tai sat tang 1én & ca tim, gan va ferritin huyét thanh.

KET LUAN
Qua két qua nghién ctu va ban luan & trén, chung toi xin dua ra mot s6 két
luan sau:

1. Ung dung Strip Assay trong chan doan dot bién gen bénh thalassemia c6
nhiéu wu diém, cu thé:

- Da tng dung thanh cong ky thuat Globin Strip Assay dugc trong xac dinh cac
d6t bién gen bénh thalassemia & té bao dich 6i thai nhi, bénh nhan va ngudi nghi ngo
mang gen bénh thalassemia tai Vién Huyét hoc - Truyén mau Trung vong.

- K§ thuat a. va B-Globin Strip Assay c6 thé phat hién duoc hau hét cac dot bién
o hoidc B-globin hay gip ¢ Viét Nam trong 1 lan thyc hién xét nghiém. Ty 1€ cac dot
bién phat hién duoc & cac ddi tuong nghién ctru tai Vién Huyét hoc — Truyén méu
Trung wong, trén gen a-globin la SEA (70,9%), HbCs (15,0%), 3.7 (10,2%), (2,4%),
Pakse (1,6%); trén gen B-globin la Cd17 (30,6%), Cd41/42 (27,6%), Cd26 (HbE)
(24,5%), 1VS1-1 (5,1%), -28 (4,6%), 1VS2-654 (3,6%), Cd71/72 (3,1%), Cd95
(0,5%), Cd8/9 (0,5%).

- K§ thuat Globin Strip Assay da phat hién dugc mot sO dot bién hiém va cac
kiéu dong hop tir dot bién hiém gip ¢ Viét Nam ma cac xét nghiém PCR thong
thuong khong phat hién duge nhu: dot bién Hb Pakse trén gen a-globin, dot bién
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Cd8/9 trén gen B-globin, dong hop tir HbCs trén gen a-globin va dong hop tir -28
trén gen B-globin.

- Tuy nhién, bo kit Strip Assay chua cho phep phat hién duoc mot s6 dot bién
rat hiém gip ¢ Viét Nam va Pong Nam A nhu: dot bién Cd35, dot bién -88 va -90
trén gen B-globin.

2. K¥ thuat MRI dwoc sir dung hiéu qua trong chan doan va theo déi hiéu qua
diéu tri qua tai sit & bénh nhén thalassemia, cu thé:

- K§ thuat MRI dung chi s6 LIC va T2* tim chén doan chinh xac muc do qua tai
sat tai gan, tim va tién luong blen chtng tai cac t6 chirc do qua tai sat gy ra, cu thé
6 98,8% bénh nhan bj qua tai sét tai gan, 15% bénh nhan bi qua tai sat tai tim.

- Ty 1€ bénh nhan bi qua tai sit tai cac to chtc, su tuong quan gitra cac chi s0 danh
gi4 qua tai sat c6 sy khac nhau gilta cac thé bénh. Cu thé, ty 1& bénh nhan bi qua tai sat
mirc d6 ning ¢ gan va qua tai sit O tim trong nhom phuy thudc truyén mau lan luot 13
88% va 44,2%; ty I¢ nay la 69,8% va 8,5% ¢ nhom khong phu thudc truyén mau. LIC va
ferritin huyét thanh c6 moi tuong quan thuén mirc do trung binh. LIC va T2* tim c6 moi
twong quan nghich mtrc do yéu. T2* tim va ferritin c6 moi twong quan nghich mirc do
trung binh.

- Mtic 6 qua tai sat ¢ lién quan mat thiét voi su suy giam chirc ning ctia cic co
quan. Ty 1& bénh nhén bi giam stc bop co tim 13 12,3% & nhoém cd qua tai sit tai
tim, 14 3,3% & nhom khong bi qua tai sat tai tim. Nong d0 sat trong gan trung binh &
nhom bénh nhan bi xo gan, gan xo hoéa va gan binh thuong lan luot 14 18,9, 16,6 va
15 mg sat/g gan kho. Ty I¢ bénh nhan bi tién dai thao duong & nhom qua tai sit ning
tai tim va khong qua tai st tai tim 1an luot 14 65,2% va 17,7%.

- K§ thuat MRI dung chi s6 LIC va T2* tim theo doi som hi¢u qua diéu tri thai
sat trén bénh nhéan thalassemia. Sau 1 nam diéu tri, ndng do sat trong gan glam trung
binh 2,6 mg sat/g gan kho, T2* tim tang 1,7 ms, ferritin huyét thanh giam 625
ng/ml. Tuong tng 1a ty 1& bénh nhan bi gan xo héa giam 5,5% (tir 44,4% xudng
38,9%) va ty 1é bénh nhan tién dai thio duong giam 1,7% (tir 42,6% xudng 41,9%).

KIEN NGHI

Tir cac két qua nghién ctru va phan tich ¢ trén, ching toi xin duoc dé xuit mot
sd kién nghi:

1. Nén xay dung bo panel voi nhimg dot bién pho bién cho timg khu vue, quéc gia
dé nang cao kha ning phat hién dot bién, giam chi phi, thoi gian.

2. Can thyc hién chup cong hudng tir gan, tim cho bénh nhan thalassemia dinh
ky 6 - 12 théng/lén dé chan doan sém, chinh xac mtrc dd qua tai sat va theo ddi hiéu
qua diéu tri thai sat cho timg nguoi bénh.

3. Nén quan tam va tao d1eu kién thuan loi nhiéu hon nita dé tit ca bénh nhan
thalassemia duoc diéu trj thai sat thuong xuyén.

4. Can tiép tuc nghién cau vé hiéu qua diéu tri qua tai sat & bénh nhan

thalassemia trong thoi gian dai hon va trén nhiéu nhdm bénh nhan thalassemia.
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INTRODUCTION TO DOCTORAL THESIS
1. Necessity of the thesis

Thalassemia is one of a group of genetic blood disorders referred to as
hemoglobinopathies. These disorders are among the most common hereditary diseases
worldwide: around 7% of the global population carry an abnormal hemoglobin gene.
Patients with severe thalassemia can not make normal red blood cells and do not produce
enough hemoglobin. This leads to severe anemia, with increasing iron absorption and
accumulate iron in the body, consequences such as retarded growth, bone deformities and
reduced levels of energy. In the absence of appropriate medical care, causing various
complications in liver, heart and endocrines which affect to living quality and life
expectancy, die at a young age.

Thalassemia is preventable and curable. Thalassemia prevention is not giving birth to
infants with this disease. In order to prevent from thalassemia, it is necessary to identify
correctly mutations and clinical characteristics of mutations causing thalassemia.
Appropriate treatment by transfusion and iron chelation will help thalassemia patients
having nearly normal life.

In Vietnam, the National Thalassemia prevention programme has not put into
practice. However, in 2016, Ministry of Health approved the protocol on thalassemia
diagnosis and treatment.

2. Objectives

1. Study on characteristics of the globin gene mutation by Strip Assay technique at
National Institute of Hematology and Blood Transfusion period 2013 - 2016;

2. Evaluation of the change in indicators of iron overload by MRI in thalassemia
patients receiving iron chelating.
3. Practical signification and new contributions of the thesis

Scientific contributions:

- Successful implement and application of Globin Strip Assay technique in the globin
gene mutation diagnosis for people carrying Thalassemia genes;

- Successful application of MRI in diagnosis of the iron overload in liver, heart, which
helps predict complications in liver, heart and endocrine in thalassemia patients.

Practical signification of the thesis:

- The identification of the globin gene mutation and clinical characteristics of
mutations plays a significant role in thalassemia diagnosis and prevention.

- The diagnosis of the iron overload in liver, heart in thalassemia patients which helps
doctor to choose the appropriate therapy as well as timerly consultants in order to prevent
from severe complications, contributing to improve the patients’ living quality.

4. The structure of the thesis

The thesis consist of 145 pages, including: back ground (2 pages), literature overview (34
pages), study objects and methods (25 pages), findings (33 pages), discussion (48 pages),
conclusions (2 pages), recommendations (1 page).

The thesis consits of 47 tables, 13 charts, 1 diagram, 10 picture. Among 154 reference
documents, there are 128 English documents, 28 Vietnamese documents, the publication
date almost within recent 10 years. Appendix includes documents, pictures of globin gene
mutattion tests , picture of liver, heart MRI, list of patients, samples of study records.



Chapter I: LITERATURE OVERVIEW
1.1.Thalassemia disease

The severity of thalassemia is usually related to the degree of imbalance between a-
and non-a-globin chain synthesis.

Reduced levels of Absence of
g-globin chains (§*) l l g-globin chains (£%)
Excess free
a-globin chains v
OO Precipitation in erythroid
Membeane damage 2% :,-,:7-?,5 precursors within bone marrow
to peripheral ,,I-f" _\:.;:p ¥
erythrocytes o B Premature death of erythroid
l precursors
Ha'-'"‘lo"fs's Ineffective erythropoiesis
Erythropoietin increased Iron absorption Blood transfusion
¥ increased
Bone marrow expansion l -
) » Iron loading
Skeletal changes i'
Hypermetabolic stage Cardiac death

Figure 1.1.The pathophysiology of g-thalassemia
1.2. The globin gene mutation and identifying methods

The globin gene’s size is small, includes 3 exons and 2 introns. The performance of
globin gene is controlled through activities of promoter, enhancer and silencer region on
each globin gene and in sequencing. The order of nucleotide decides Hb type. Any
changes in nucleotides such as loss, addition, alternation on the globin gene cause
abnormal mARN, resulting in severities of thalassemia.

1.2.1. a~globin gene and e-globin gene mutation

HS-40
5 l L2 wil wo2 ol o2 al 2] 3

Figure 1.2. The structure of a-globin gene
The «a-globin gen cluster locates in the short arm of chromosome
16 (16p13.3), consists of 3 functional gens ¢, al, a2 and 4 pseudogen Y(1, Yal, Ya2, 6
(figure 1.2). The length of gen ol is 840 bp and gen a2 is 830 bp.
a-Thalassaemia is usually caused by a-globin gene mutations that either reduce (o+)
or completely abolish (a°) the production of a-globin chains by the affected allele. a-
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thalassaemia is most frequently caused by deletions that remove part or all of the a-globin
gene cluster. Less commonly, the mutations are nucleotide changes within either of the
duplicated a-globin genes (the so-called nondeletion determinants. Mutations causing o.-
thalassemia include delete and nondelete mutations. 2 types of delete mutation are large
deletion (al and o2 gen deletion — genotype: --) causing o’-thalassemia and small
deletion (al or 02 gen deletion — genotype: -a) causing o' -thalassemia. At present, more
than 300 a-globin gen mutations have been identified, delete mutations contributes about
90%. Nondelete mutations occur at one or some nucleotides which lead to synthesis
abnormal o-globin chain (genotype: a'a or aa'), we currently know of 69 point
mutations that alter gene expression, referred to as nondeletional forms of a-thalassemia
(denoted o'a or aa’ depending on whether the a2 or al gene is affected.

1.2.2. p-globin gen and B-globin gen mutations

B-1L.CR
5, 1 2 4 S ~ . .
AUl 5 -
L ¥ S | S |

ST UTR

Exon 1 Exon 2

Figure 1.3. The structure of g-globin gene

B-globin gen cluster located in the short arm of chromosome 11 (11p15.5) with the
lengh of 60 kilobases (kb) consits of 5 functional gens € / yG / yA / &/ B (figure 1.3). B-
globin gen consist of 626 base pair (bp) in 3 exons (exon 1 - 142 bp, exon 2 - 223 bp and
exon 3 - 261 bp). Between 3 mutions are intron 1 (130 bp) and intron 2 (850 bp).

B-globin mutations that completely inactivate the  gene resulting in no B-globin
production cause p°-thalassemia. Other mutations allow the production of some B globin,
and depending on the degree of quantitative reduction in the output of the B chains, are
classified as B*- or B~ (“silent”) thalassemia; Point mutations in B-globin gen lead to
synthesis abnormal B-globin chain cause variant Hb such as HbE, HbD... At present,
more than 200 B-globin gen were identified, almost are point mutations. Mutations occur
in B-globin gen contribute more than 75% among mutations in non a-globin gen cluster.

Globin gene mutations have unique characteristics and distribute differently in
regions and countries.

1.2.3. Methods on identifying the globin gene mutation

- Gap-PCR;

- Multiplex ligation dependent probe amplification assay — MLPA;

- Restriction enzyme -RE;

- Amplification refractory mutation system - ARMS-PCR;

- Reverse Dot Blot;

- Reverse hybridization - kit Strip Assay;

- Sequencing
1.3. The iron overload in thalassemia patients and evaluation methods
1.3.1. The iron overload in thalassemia patients
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The iron overload in thalassemia patients is the consequence of multi blood
transfusions and the increase in iron absorption from gut. The status of chronic hypoxia
and hyper erythropoiesis in bone marrow which inhibit the hepcidine synthesis in the
liver. The decrease in hepcidin stimulates the iron absorption from gut. In transfusion
dependent patients (TDT), because of regular blood transfusions (every 2- 5 weeks) from
an early age, the patients suffer the iron overload after receiving 10 — 20 uints of red cell.
Therefore, the main cause of the iron overload in TDT is blood transfusion, which means
that without appropriate iron chelating, the patients will suffer from heavy iron overload
from an early age. Regarding transfusion independent patients, the main cause of the iron
overload is the increase iron absorption from gut. The procedure of iron accumulation
happens slowly daily. After 15 years, if patients do not receive iron chelating therapy, the
amount of accumulated iron may do harm to body organs.

When serum iron increases more than 10 times, transferrin become saturated, iron
will combine to other protein such as albumin, citrate, amino acid and glucose. The cells
as liver, heart, endocrine prefer to receive iron from non tranferrin — iron. Excess iron is
deposited in parenchymal cells of the liver, heart, pancreas, pituitary gland, and
parathyroid gland. When iron overload results from the increased catabolism of
erythrocytes (in cases of transfusion iron overload), iron accumulates in
reticuloendothelial macrophages first and only later spills over into parenchymal cells.
Parenchymal iron loading is particularly dangerous, because it leads to tissue damage and
fibrosis. Which increase microorgans’ activities, lead to increase risk of infection and
cancer. According to many researches, without the iron chelating treatment, the iron
overload accounts for 70% of causes of death in thalassemia patients.

1.3.2. Methods on evaluation of iron overload

- Serun ferritin;
- Liver biopsy;
- MRI in liver by MGRE T2%*;
- MRI in heart by MGRE T2*;

Chapter I1: STUDY OBJECTS AND METHODS
2.1 Study objects:

Patients, people getting on thalassemia at National Institute of Hematology and Blood
transfusion (NIHBT) in period from August 2013 to December 2016, include:

Group 1: 266 people were at risk of having globin gen mutation consist 146 pregnant
thalassemia carriers (pre antenatal diagnosis), 50 thalassemia patients and 70 suspect thalassemia
carriers had been tested in globin gen by Globin Strip Assay Kits.

Selective criteria:

- Pregnant women in Mid-second trimester (16 — 20 weeks), couples were diagnosed
having globin gen mutations

- Thalassemia patients at NIHBT were diagnosed by clinical symptoms with chronic
anemia, chronic hemolysis; Cell blood count: hypochromic and micro red cells ; Hb typing:
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HbH in o-thalassemia, high percentage of HbF (> 4%) and/or HbA2 (> 3,5%) in f-
thalassemia;

- Suspect thalassemia carriers are healthy people, Cell blood count: hypochromic and
micro red cells (MCV < 85, MCH < 28); Hb typing: high prevalence of HoF (> 4%) and/or
HbA2 (> 3,5%) in B-thalassemia, normal range percentage of Hb type or low HbA2 in a-
thalassemia;

- Participants were willing to join in study.
Exclusion criteria:

- Suspect thalassemia carriers had co-other conditions such as iron deficiency,
infectious or malignance;

- The pregnant women had indication of foetal sampling (according to obstetricians)
Group2: 434 thalassemia patients were implemented MRI test to evaluate iron
overload in liver and heart. Follow observation in 1 year of 54 thalassemia patients with
regular iron chelating therapy and 131 thalassemia patients without regular iron chelating
therapy, assessment of status of iron overload and complication caused by iron overload
before and after treatment.

Selection criteria:
- Patients are diagnosed with thalassemia;
- Patients comply with the intructions when implemented MR,
- Patients or parents of pediatrical patients agreed on carrying out a test.
Exclusion criteria
- Patients were acute or chronic infectious;
- Patients who were pregnant;
- Patients had congenital heart diseases;
- Patients had acute hepatitis;
- Patients had metal equipment in the body.
2.2 Study methods
2.2.1. Study design

- Cross-sectional descriptive, prospective study in combination with clinical trial,
following up patients with iron chelating therapy.

2.2.2. Sampling method

Convenience and purposive sampling was used.
2.2.3. Study data

- General information, weigh, clinical symptoms;

- Laboratory criteria: Blood cell count (Hb, MCV, MCH, platelet); Hb type;
Globin gen mutaion;
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Plasma iron, ferritin, hepatic enzymes; FT4, TSH, LH, FSH, testosterone, PTH,
HbA1C; prothrombin; heart rate, ejection fraction.
- Treatment criteria: iron chelator dose, red cell concentration volume.
2.2.4. Study contents

- ldentification of a-globin gene, B-globin gene mutations; Hematological
characteristics of globin gene mutations;

- Evaluation of the iron overload in liver, heart. Found the relationships of iron
overload in different types of thalassemia disease. Found the relationship between
severities of iron overload with complications of heart, liver, endocrine glands.
Evaluation of the change of iron overload after 1 year under observation.

2.2.5. Data collection and processing method

Data management and processing by SPSS 16.0, excel.

2.2.6. Study diagram
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Study diagram
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Chapter I11: STUDY RESULTS

3.1. Idenfication of globin gen by Globin Strip Asssay Kits
3.1.1. Features of objects in group 1
Table 3.1. Characteristics of study objects

Study objects Sﬁiglgggy B gloxoslsr;jtrlp Total
P_reg nant women (pre antenatal 46 100 146
diagnosis)
Thalassemia patients 16 34 50
Suspect thalassemia carriers 41 29 70
Total 103 163 266

266 people were risk of carrying the globin gene mutations included 146
pregnant women (couples were diagnosed to be thalassemia carries), 50 thalassemia
patients and 70 normal people who are suspected to carry the thalassemia gene.
3.1.2. Characteristics of the globin gene mutation

Table 3.2. a~globin gen mutations

Prenatal diagnosis Patients Suspect t[f T Sum of mutated
No carriers alleles
Genotype n(%) | Genotype n (%) | Genotype n (%) | Allele n (%)
1 | sea) sea g (17,4%) | -/oSo | A63%) | S0 0@ | - 00N
2 | SRSy 2 (43%) | e AR5 | oSajaa | 408%) | HbCs 19 (15%)
3 | S35 (10,9%) | oo 4@23%) | o alao 3(7.3%) 3.7 13(102%)
4 | Aty 1 (2,2%) | oo 163%) | a*?alac 1(24%) 4.2 3(24%)
S | oSS/ 1 (2,2%) ao/aa 4(98%) Hbps 2 (1,6%)
6 |a®a/ad’a  1(2,2%)
7 | --F o> 1(2,2%)
8 | --*oa 20 (43,5%)
9 | a“o/aa 1(2,2%)
10 | ao/oa 6 (13,0%)
46 16 41 127
(100%) 100%) (100%) (100%)

(*)C2 delT was identified by single PCR.
Of the 103 subjects, 127 mutant alleles were detected with 5 mutations in which

the SEA mutation was the highest (70.9%). There were two alleles with rare mutation
(HbPs). In 46 cases of prenatal, there were 6 cases (13%) without mutation, 21 cases with
1 mutation (45.7%), 19 cases with 2 mutations (41, 3%). 8 cases with Hb Bart's due to
homozygous SEA (- SEA / SEA).




Table 3.3. #-globin gen mutations

No

Suspected thalassermia

Prenatal diagnosis Patients carriers Sum of mutated alleles
Genotype n (%) Genotype n (%) Genotype n (%) Genotype n (%)
PR 10000 | e s |pevep e | ST S
° | e () | ponpasva 269%) | BOUB opry | (275,3%)
DI 560 | ey w0 | away | P e
4 | prpRaS 4(4%) | pRpE 269%) | VB 2(6.9%) VS1-1  10(51%)
5 | g2 2(2%) | PR 388%) | pVB 2(6,9%) -28 9 (4,6%)
6 | pXip™Y 1(1%) | p=pe™ 388%) | BB 3103%) | IVS2654  7(36%)
7| BT 1(1%) | poepease 12.9%) CaiU  6(31%)
8 chmz /Blvsz-am 1(1%0 BCdﬂ /BCOBS 1(2.9%) Cd9%s 1(05%)
9 | peyphsiL 10%) | p/p2 1(2.9%) Cda 1(05%)
10 BCd17 B 18 (18%) BCd17 /ans1-1 1(2.9%)
11 BCdZG B 10 (10%) BNSl—l /BNSl—l 129%)
12 | pCaatiezg 11(11%) | p/7pr=e 1(2.9%)
13 | g™ 22%) | B 12.9%)
14 BCd71/72 B 2 (2%) B-zs /BCdZG 1(2.9%)
15 | p/p 25(25%) | /B 1(2.9%)
16 BCdZG/BCd 26 1(2’90/0)
17 B%/B 1(2.9%)
18 B2/ 1(2.9%)
19 BCd41/42 /B 3(88%)
sum 100 34 29 196
(100%) (100%) (100%) (100%)

Of the 163 subjects, 196 mutant alleles were detected with 9 mutations in which the
Cd17 mutation was the highest (30.6%). There was 1 allele with rare mutation (Cd8/9). In
100 cases of prenatal, there were 25 cases (25%) without mutation, 43 cases with 1

mutation (43%), 32 cases with 2 mutations (32%).
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Table 3.4. Hb average in different genotype of thalassemia

Number of
patients

Hb (g/1)
(X + SD)

a-thalassemia 16

_SEA 1 T 11

82.2+18.6

__SEAIq, 5

97.4+14.7

B-thalassemia 29

BO/BO 08

709+17.5

BO/BE 18

75.8+14.6

BO/B+ 02

71-74

BB 02

87

B+/BE 01

89

BE/BE 01

110

Among o-thalassemia, Hb average of patients with genotype of -->**/a'o were
lower than which of genotype of --°**/-a. Among p-thalassemia, Hb average of patients
with genotype of p%/B° was the lowest. The highest Hb was in genotype of B¥/pF (110 g/).
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Table 3.5. }-globin gene mutations identified by B-globin Strip Assay and sequencing

No Method
B-globin Strip Assay B-globin gen sequencing

1 Cd41/42 / Cd41/42 / -88

2 P B-ZS/B P P -28/[3-?0

3 Cd26/ Cd26/BCd35

4 Cd41/42 / BCd4l/42 /B

5 BCd4l/42/B BCd4l/42/B

6 B/p BB

7 B/B BB

8 B/B B/B

3 B-thalassemia patients (numbered 1,2,3) were discovered to have 1 mutation by -
globin Strip Assay and 2 mutations by sequencing. The addition mutations were -88, -90
and Cd35. 2 suspected B-thalassemia carriers (numbered 6,7) were identified to have 1
more mutation by sequencing method, which was -88.

3.2. Evaluation iron overload in thalassemia patients by MRI
3.2.1. Features of objects in group 2

Table 3.6. Characteristics of study objects (n = 434)

Thalassemia
Age Hb (g/L)
Group athal | ptnal | Btal | TORE T isp) | (X SD)
53 30 83 | 138%60
DT (1) 0 | (639%) | (36.1%) | (191%) | (7-34) |0+3%158
69 254 351 | 282+ 117
NTDT@ | q9796 | 8@ ome | @osvey | - (o.a8) | 45+137
Total (15630/) (18830/) (652 jﬁ/) (1333/) 23‘215(21)2%2 73?5(21)[27
=70 =70 70 ° 0.001 0001

434 thalassemia patients were in 3 groups: 69 (15.9%) a-thalassemia, 81
(18.9% ) B-thalassemia and 284 (65.4%) p-thalassemia/HbE. 83 TDT patients
(19.1%) had aging average of 13.8 and Hb average of 64.3 g/l. 351 NTDT patients
(80.8%) had aging average of 28.2 and Hb average of 74.5g/l, there were
significant difference in aging and Hb between TDT and NTDT, p < 0.05.

3.2.2. Features of iron overload indicators

Table 3.7. Iron overload indicators in TDT and NTDT patients

. Grou Iron overload severity
Indicators p Non Mild | Moderate | Severe Total | Average | p
Serum | TDT 0 0 15 68 83 42208+ | p
Ferritin | (1) | (0%) | (0%) | (18.1%) | (8L9%) | (100%) | 18396 | <001
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(hg/ml) | NTD | 3 12 161 175 351 | 29009+
T(2) | (0.9%) | (3.4%) | (45.9%) | (499%) | (100%) | 16787
sum |3 12 176 243 434 | 31623+
07%) | (28%) | (405%) | (56%) | (100%) | 17876
DT | 0 3 7 73 8 | 10460
LIC | (1) | (%) | 36%) | 84%) | 88%) | 00%) |~ =°>"| p
(mglg |[NTD| 5 28 73 245 B | 190470| Q0L
dry | T@) | (14%) | (8%) | (208%) | (698%) | (10006) |~~~ "
weight) 5 31 80 318 434
SUN | 4006 | 7a%) | (184%) | (733%) | (10006 | 180*69
TDT | 48 10 | gy | 18 83 | 240+
et | D) | B78%) | (12%) (2L7%) | (100%) | 146 | p
T2% (ms) | NTD | 321 [ 13 12 5 351 | 364+ | <001
T(2) | (OL5%) | (3.7%) | (3.4%) | (1L.4%) | (100%) | 13.3
369 | 23 19 23 434 | 341z
SUM | a506) | (5.3%) | (4.4%) | (5.3%) | (100%) | 14.4

Average serum ferritin was 3162.3 ng/ml, 56% patients had SF over 2500 ng/ml in
total, 81.6% in TDT group and 49.9% in NTDT. Average LIC was 18 mg/g, 73.3%
patients had iron overload in liver in total, 88% in TDT group and 69.8% in NTDT group.
The difference was significant, p < 0,05 (testy?).
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Figure 3.1. The correlation between serum ferritin and LIC in TDT and NTDT (n =

Linear regression analysis of serum ferritin (SF) versus liver iron concentration
(LIC) in both TDT patients and NTDT patients. There was a moderate positive
correlation between serum ferritin and LIC in both TDT and NTDT (r; = 0.419, r, =

r.=0,419

0.325), p < 0.05.
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Figure 3.2. The correlation between serum Figure 3.3. The correlation between LIC
ferritin and heart MRI T2* relaxation time in and heart MRI T2* relaxation time in
thalassemia patients (n = 434) thalassemia patients (n = 434)

There was a moderate negative correlation between serum ferritin and heart MRI T2*
relaxation time in thalassemia patients (r = - 0.360, p < 0.05). There was a moderate negative
correlation between LIC and heart MRI T2* relaxation time in thalassemia patients (r = -
0.313, p < 0.05).

Table 3.8. The relation between heart MRI T2* relaxation time with serum ferritin and
LIC in thalassemia patients (n = 434)

. . Heart iron overload
Ol/g?llggaog\slaﬂzgggn H earl\'lcOT(Zn*’ ZA) 2)0 ms) (Hea\r(tf.a §I'(2r’]* 2/;)0 ms) (ﬁ u ‘g}:))

<2500 183 (95.8%) 8 (4.2%) 191 (100%)
Serum ferritin | > 2500 186 (76.5%) 57 (23.5%) 243 (100%)
(ng/mi) Sum 369 (85.0%) 65 (15.0%) 434 (100%)

p p <0.001; OR =0.143; Cl 95% [0.066; 0.307]
<15 110 (94.8%) 6 (5.2%) 116 (100%)
LIC(nggdry | > 15 259 (81.4%) 59 (18.6%) 318 (100%)
weight) Sum 369 (85.0%) 65 (15.0%) 434 (100%)

0 D < 0.001: OR = 0.234: C195% [0.102: 0.578]

When serum ferritin > 2.500 ng/ml, 23.5% thalassemia had heart iron overload (heart
T2* < 20 ms), serum ferritin < 2.500 ng/ml, 4.2% thalsasemia patients had heart iron
overload, the difference was significant (p < 0.05). When LIC > 15 mg/g dry weightt),
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18.5% thalassemia patients had hart iron overload, amongs LIC < 15 mg/ g dry weightt,
5.2% patients had heart iron overload, the difference was statistically significant (p < 0.05).

3.2.3. The relation between iron overload and complications
Table 3.9. The relation between LIC and APRI (*) in thalassemia patients (n = 181**)

Liver (APRI index) n % LIC mg/g (X £SD)
Normal (1) (APRI<0,7) 118 65.2 15.0+£7.4
Cirrhosis (2) (APRI: 0.7 — 1.0) 34 18.8 16.6 £6.2
Fibrosis (3) (APRI > 1.0) 29 16 18.9+6.2
Total 181 100 pP(1,2), p(2,3), p(1,3)< 0.05

(*) APRI: Aspartate amino transferase to platelet ratio index.
(**) 181 thalassemia patients had been not splenectomized and negative tests of HBV and HCV.

Average of LIC in group of patients had fibrosis liver were 18.9 mg/g dry weight.
Average LIC in group of patients had no fibrosis liver were 18.9 mg/g dry weight. The
difference was statistically significant (p < 0.05).

Table 3.10. The relation between heart iron overload and heart ejection fraction in
thalassemia patients (n = 434)

iron overload Yes (n, %) No (n, %) Sum
Ejection fracti Heart T2* <20 ms Heart T2* > 20 ms (n, %)
Reduced 8 (12.30%) 12 (3.3%) 20 (4.6%)
Normal 57 (87.7%) 357 (96.7%) 414 (95.4%)
Total 65 (100%) 369 (100%) 434 (100%)
p <0.01; OR=4.174, Cl1 95% [1.636; 10.660]

There were 20 thalassemia patients with decreased heart ejection fraction (4.6%). The
proportions of thalassemia patients who had decreased ejection fraction in group of heart
iron overload was 12.3% and in group without heart iron overload was 3.3%, the statistically
significant difference between 2 groups ( p < 0.01).
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Figure 3.4. The proportion of patients with reduced levels of hormones at levels of iron

overload in the heart (heart MRI T2* relaxation time)
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The higher the level of iron overload in the heart, the higher the proportion of hypo
hormonal. The proportion of patients with low level of testosterone was 77.8% in group
of severe iron overload in heart (heart T2* < 10ms) and 38.3% in patients without heart

iron overload (heart T2* > 20ms) The difference in the rate of patients with hypo
hormonal was statistically significant, p < 0.05

3.2.4. Changes in iron overload after one year of follow-up
3.2.4.1. Patients are treated with regular iron chelation

® Reduction > 3mg/g dry weight
Reduction < 3mg/g dry weight

B |ncreased

Figure 3.5. The percentage of patients who changed their LIC after one year of regular
chelation therapy (n =54)

After 1 year of regular iron chelation, 48.1% of patients had reduction in liver iron
concentration (LIC) of more than 3 mg Fe/g dry weight.

Table 3.11. Mean indicators of iron overload evaluation before and after a year of
regular chelation therapy (n = 54)

Indicator Before (1) After (2) Change p (1),(2)
LIC (mg/g dry 26+52
weight) 206 +5.2 18.2+5.2 (-921012.9) <0.01
Heart T2* 17+11
relaxation time 29.8+13.0 31.5+15.7 <0.01
(-41.2t0 15.7)
(ms)
Serum ferritin 625.5+1121.8
+ +
(ng/ml) 3562.2 + 1627.6 | 2936 + 1600.4 (-1823 to 4556) <0.01

Afer 1 year of regular iron chelation therapy, the mean serum ferritin decreased from 3562.2
ng/ml to 2936 ng/ml, the mean LIC decreased from 20.6 mg/g to 18.2 mg/g dry weight, the

heart T2* relaxation time increased from 29.8 ms to 31.5 ms. The changes were statistically
significant (p < 0.01).
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Figure 3.6. Proportion of iron overload levels before and after a year of
regular iron chelation therapy (n = 54)

After a year of regular iron chelation therapy, percentage of patients had
severe heart iron overload decreased from 16.7% to 9.3%; whose severe iron
overload in liver decreased from 85.2% to 74.1%, whose serum feriritin over 2500
ng/ml decreased from 74.4% to 55.6%.
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Figure 3.7. Percentage of patients having complications before and ending of one
year of regular iron chelation therapy

After a year of regular iron chelation therapy, percentage of patients had reduced
heart ejection fraction remained 3.7%; percentage of patients had cirrhosis or fibrosis
reduced from 44.4% to 38.9% but the changes was not statistically significant (p > 0.05);
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percentage of patients had HbAL1C over 5.7% decreased from 42.6% to 40.9% but
the changes was not statistically significant (p > 0.05).

Figure 3.12. The mean indicators of iron overload evaluation before and ending
of one year of irregular iron chelation therapy (n = 131)

Indicator Before (1) Ending (2) p (1),(2)
LIC (mg/g dry
weight) 18.6 £6.3 19.3+£6.3 < 0.001
Heart T2* relaxationtime | 34.1+12.0 33.1+135 < 0.001
. 2929.8 = 3117.8 +
Serum ferritin (ng/ml) 1720.6 1819.6 < 0.001

After 1 year of irregular iron chelation therapy, the mean serum ferritin increased from
2929.9 ng/ml to 3117.8 ng/ml, the mean LIC increased from 18.6 mg/g to 19.3 mg/g dry
weight, the heart T2* relaxation time decreased from 34.1 ms to 33.1 ms. The changes were
statistically significant (p < 0.01)
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Figure 3.8. Proportion of iron overload levels before and ending a year of
irregular iron chelation therapy (n = 131)

After a year of irregular iron chelation therapy, among 131 thassemia patients,
percentage of patients had heart iron overload increased from 12.4% to 15.3%;
whose severe iron overload in liver increased from 74.8% to 77.9%, whose serum
feriritin over 2500 ng/ml increased from 48.9% to 52.7%.

Chapter IV: DISCUSSION
4.1. Discussion on the characteristics of the globin gene mutations were determined by
the Strip Assay at the National Institute of Hematology and Blood Transfusion
4.1.1. Characterstics of objects in group 1
Thalassemia is a hereditary disease on chromosomal abnormalities. The patient
patient has 2 mutations in chromosome pair. The thalassemia carrier has 1 mutation. If
both parents carry the thalassemia genes, they could delivery a child with thalassemia.
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Therefore, in this study, we used the Globin Strip Assay kit to determine the globin gene
mutation for three groups of thalassemia carriers, including thalassemia patients,
suspected thalassemia carriers and foetus of couples with thalassemia (via prenatal
diagnosis by amniocytic cell). In this study, there are 146 pregnant women in which 46
women and their husbands carry the a-thalassemia gene, and 100 women carry the (-
thalassemia gene. 50 thalassemia patients included 16 a-thalassemia and 34 f-
thalassemia. 70 subjects suspected of carrying the thalassemia gene, including 41
suspected of carrying a-thalassemia gene and 29 suspected of carrying B-thalassemia
gene (table 3.1).

4.1.2. Characteristics of the globin gene mutation

4.1.2.1. Characteristics of the a-globin gen mutations

Table 3.2 shows that 123 alleles with a-globin mutation in 5 types include of
SEA, HbCs, 3.7, 4.2 and Pakse mutation were detected in 103 subjects in three groups.
Among them, the SEA mutation was highest percentage at 70.9%, followed by HbCs at
15%, 3.7 at 10.2%, and 2 mutant alleles of Pakse. In 46 cases of prenatal diagnosis of a-
thalassemia, the results of six cases with no detectable mutation (aa / aa) (13%), 21
cases of 1 mutation, of which 20 cases were -->=*/ao; 19 cases included two mutations,
including eight HbBart's (-->**/-->*4), nine HbH cases (genotypes: -->"/o“*a; --

FAa* o, ot a, a2 Tg), one case a“*o/a o and one case o “a/a’’. The
rates of mutant genotypes in this study were similar to those of Nguyen Khac Han and

Ngo Diem Ngoc. Two cases of genotypes (a/a’) as o“a/a“a and o“a/a®” were low-
rate mutations, which were not reported in researchs of Nguyen Khac Han Hoan and Ngo
Diem Ngoc. The clinical presentation of these cases are mild, sothat the fetus were kept
for delivery. Up to now, 2 children are over 1 year old and have no anemia.

41 suspected a-thalassemia carriers had healthy appearances, their diagnosis
based on tests of peripheral blood cell count (MCV <85 fl, MCH <28 pg), Hb typing
(normal range of HbA and HbA2). They were tested DNA by a-Globin Strip Assay Kit,
37 of 41 people were detected having 1 mutation, one of 4 common mutations (SEA,
HbCs, 3.7 and 4.2 mutation). In 16 o-thalassemia patients (HbH), 32 mutant alleles were
identified, including 5 mutations SEA (50%), HbCs (28.1%), 3.7 (12, 5%), Pakse (Ps)
mutations (6.3%) and 4.2 (3.1%) mutations.

Genotypes of 16 patients were divided into two groups: 11 patients (68.8%) had
genotypes --/a. o (>0 “a and --***/a™a. ) and 5 patients (31.2%) had the genotype
—l-a. (--*Fa*'o and --***/o*2a). Clinical characteristics were markedly different
between the two groups, the --la" o group with mean Hb was 82.2 + 18.6 g/I, patients

need blood transfusions. And other group of genotype --/-o. had an average Hb of 97.4 +
14.7 g/l; patients in this group did not need blood transfusion (table 3.4).

The proportion of patients with genotypes in our study was similar to the findings of the
Fucharoen Suthat 2009, in 361 a-thalassemia patients, genotype -->**/a“°a. have highest
rates accounted for 51%, followed by genotype --"=/o*’a. accounted for 38%. Especially
in this study, by the a-Globin Strip Assay, we identified 2 patients with rare mutations --

Ao (Figure 3.1). The Pakse (Ps) mutation, which is a mutation in the a2 gene at the
terminal site (TAA > TAT), is described in Thai and Lao people. HbH-Ps and HbH-Cs
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exhibit the same clinical manifestations, so that they were likely to be misdiagnosed if
based on peripheral blood cell count and analysis of hemoglobin.

4.1.2.2. Characteristics of the f-globin gen mutations

The results of the application of the B-Globin Strip Assay kit for the detection of
the B-globin gene mutation in 163 subjects in table 3.3. 196 mutant alleles with9
mutant types Cd17, Cd41/42, Cd26, IVS1-1, 28, IVS2-654, Cd71/72, Cd95 and
Cd8/9. Of these, the three most common mutations were Cd17 (30.6%), Cd41/42
(27.6%), Cd26 (24.5%). The results of our study were similar with the results of
other authors such as Tran Tuan Anh (2016) on 400 B-thalassemia patients and
carriers at the National Institute of Hematology and Blood Transfusion, the
percentage of mutations were Cd17 (31.5%), Cd41/42 (27.2%) and Cd26 (29.9%).
According to Ngo Diem Ngoc at the Vietnam National Children’s hospital, the
most common mutations in order were Cd41/42 (31.2%), Cd17 (28.6%), Cd26
(23.2%); Nguyen Khac Han Hoan (2013) at Tu Du hospital, the most common
mutations in order were Cd26 (45.4%), Cd17 (15.8%), Cd41/42 (13.6%).

The results of pre-natal diagnosis of B-thalassemia (table 3.3), 32 fetuses (32) with
two mutations in 8 types of the mutant combination among 4 genotypes as B%/B° (16%),
B°IBE (14%) va %B" (2%). The prevalence of fetal genotypes in our study were similar
to those of Ngo Diem Ngoc and Nguyen Khac Han Hoan. The genotype of 32 fetuses
would have severe to moderate clinic manifestations after birth, so that parents had
decided to terminate the pregnancy.

29 suspected B-thalassemia carriers had no clinical manifestations, their diagnosis
based on tests of peripheral blood cell count (MCV <85 fl, MCH <28 pg), Hb typing
(HbF > 4% and/or HbA2 > 3.5%). 26 people had been identified B-thalassemia gene
mutation, the three left had been tested by p-thalassemia gene sequencing, two cases
had been identified owing -88 mutation (table 3.5).

In 34 patients, 29 were identified having two mutations with 6 tyopes of genotype as
BYIB™, BUBE, BUB*, B*IB", P*IBF, BE/BE. Patients with genotype of B%p° having the lowest
mean Hb (70.9 g/l), genotype of B¥/p= having the highest mean Hb (110 g/l). Among 5
patients were identified one mutation by B-Globin Strip Assay kit, three patients had
been identified having an additional mutation of -88, -90, and Cd35 when using
sequencing method (table 3.5).

In this study, we identified one patient with the rare mutation $<**/p"V*** (Fig. 3.2).
The Cd8/9 (+ G) is a mutation that results in the loss of translation capabilities
(frameshift), genotype as the p°. The mutation Cd8/9 (+G) was found in Asian Indians
and Japanese, rare in Southeast Asia, and not previously reported in Vietnam.

4.2. Discussion on the results of MRI application in diagnosing and evaluating the
effect of iron overload therapy in thalassemia patients.

4.2.1. Characterstics of objects in group 1

The various clinical manifetations of thalassemia paients and carriers depend on the
type of mutation and the combination of mutations in the globin gene. From 2013,
beside classification on severity and mutant gen (o and [ thalassemia), the
Thalassemia International Federation added one classfication which based on
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transfusion therapy, there are 2 types as transfusion dependent thalassemia (TDT)
and nontransfusion dependent thalassemia (NTDT).

Table 3.6 showed that 434 patients studied aged from 6 to 63. The highest number
of patients in the B-thalassemia/HbE group was 284, accounting for 65.4%; number
of a-thalassemia patients was 81, accounting for 18.9%; The B-thalassemia group
was 69, accounting for 15.9%. The proportion of patients in thalassemia types in
our study was similar with the World Health Organization (WHO) report that the
number of patients with B-thalassemia/HbE was high in Southeast Asia accounts for
66%. The Dblood transfusion dependent thalassemia group (TDT) included 83
patients (19.1%), non-dependent (NTDT) 351 patients (80.8%). The mean age and
mean Hb were 13.8 and 64.3 g/l in TDT group and were 28.2 years and 74.5 g/l in
NTDT group, the differences between the two groups in terms of age and mean Hb
were statistically significant p <0.05.

4.2.2. Characteristics of iron overload (IOL) in organs
4.2.2.1. Characteristics of iron overload and relation between iron load indicators

Iron overload is the main cause of many complications in thalassemia
patients, which reduce the quality of life and the life expectancy. In this study, we
used concomitant magnetic resonance imaging to determine iron overload levels in
the liver and heart, and serum ferritin.

Table 3.7 described the levels of IOL in the liver, heart and serum ferritin.
Regarding ferritin serum, 81.9% severe 10L, 18.1% medium IOL in TDT group;
proportions in NTTDs were 49.9% and 45.9%. The difference was statistically
significant at p <0.05. The serum ferritin were 4,229.8 ng/ml and 2,909.9 ng/ml in
TDT and NTDT group respectively, the difference was statistically significant at p
<0.01. According to Taher A’s study (2009) in B-thalassemia patients, serum
ferritin was 3,356 ng/ml. Nguyen Thi Hong Hoa studied 30 TDT patients at the
average age of 10 years, the mean serum ferritin was 2.926 ng/ml.

Regarding to liver iron concentration (LIC), there were 398 patients with liver
IOL, accounting for 91.7% (table 3.6). The percentage of severe, moderate, mild
and normal liver IOL were 88.0%, 8.4%, 3.6% and 0% in the TDT group,
respectively. The percentage of severe, moderate, mild and normal liver IOL were
69.8%, 20.8%, 7.1% and 2.3% in the NTDT group, respectively. The difference
was statistically significant at p <0.05. The mean LIC were 20.97 mg/g dry weight
and 18.0 mg/g dry weight in the TDT and NTDT respectively, significant
difference was p <0.01. The results of our study were similar with the study by
Taher A (2009) in 233 B-thalassemia patients LIC of 18 mg/g dry weight and
Nguyen Thi Hong Hoa in 30 TDT thassemia patients, the mean LIC was 21 mg/g
dry weight. Comparision of LIC and serum ferritin, the severe IOL in liver and in
severe serum ferritin were 73.3% and 56%. This difference could be explained by
the mechanism of iron metabolism in the body, the liver is the body's main iron
stores, so that when the body has excess iron, the iron will be quickly accumulated
in the liver, that is why the liver becomes early and severe 10L.
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Regarding to iron overload in heart, 65 patients had heart IOL (15%). The
proportion of patients with severe, moderate, mild and normal heart IOL in TDT
group were 21.7%, 8.4%, 12% and 57.8 % respectively; These proportion in NTDT
group were 1.4%, 3.4%, 3.7% and 91.5%, respectively. The difference was
statistically significant at p < 0.01. The mean heart MRI T2* relaxation time in the TDT
group was 24.0 ms, lower than the NTDT group at 36.4 ms, the difference was
statistically significant at p <0.01. Research by Ali T. Taher (2010) showed that the
heart MRI T2* relaxation time were 21.5 ms and 47.3 ms in the TDT group and NTDT
group respectively. The prevalence of patients had iron overload in the heart was
low in the general population, as well as the percentage of patients having sereve
heart iron overload was lower than in the liver and serum ferritin.

The correlation between serum ferritin and LIC in both TDT and NTDT groups
were positive (p <0.05), but the correlation in TDT group (r = 0.419) was tighter than that
of NTDT group (r = 0.325) (figure 3.1). The results of this study were similar to those of
Taher AT in 2013 and Pakbaz Z. in 2007 when comparing the correlation between serum
ferritin and LIC in both TDT and NTDT. Figure 3.2 showed the negative correlation
between serum ferritin and heart T2* relaxation time (r = -0.365, p <0.05). There was a
negative correlation between LIC and heart T2* relaxation timeat (r = - 0.313, p <0.05).
The results of our study were similar with those of the Azarkeivan (2013) study of 156
severe thalassemia patients, a positive correlation between serum ferritin and LIC with r =
0.535 and a negative correlation between serum ferritin and heart T2* relaxation time r =
-0.336, p <0.01. Pakbaz Z (2007) compared and found a positive correlation between
serum ferritin and LIC in the TDT group (r = 0.87) closer than in the NTDT group (r =
0.32).

According to Tony S (2012) and Pakbaz Z (2007), serum ferritin did not accurately
reflect iron overload in moderate thalassemia patients. The results of our study also showed
that the correlation between serum ferritin and LIC, serum ferritin and heart T2* relaxation
time, LIC and heart T2* relaxation time were moderate and weak (figures 3.1.3.2 and 3.3).
Therefore, a serum ferritin test could not be used to accurately predict liver iron
concentration in liver as well as in the heart in the patient. However, according to the
International Thalassemia Association (2008), 70% of patients with ferritin> 2500 ng/ml
over a period of longer than one year are at risk of cardiovascular complications, while
there would be no danger of this if patients’ serum ferritin under 1000 ng/ml. As the results
in table 3.8, the percentage of heart complication in groups of patients having serum ferritin
over 2500 ng/ml was 23.5%, 5.6 times higher than in groups with serum ferritin < 2500
ng/ml with rate of 4,2%, difference was statistically significant at p <0.05. Similarly, when
studying the relationship between heart IOL with severe IOL in the liver, the proportion of
patients with IOL at the heart in patients with LIC over 15 mg/g dry weight was 18.5%,
which was 3.6 times higher than that in the group with LIC under 15mg/g dry weight at
rate of 5.2%, difference was statistically significant, p <0.05.

4.2.2.1. Characteristics of complications caused by IOL in thalassemia patients

In 2003, Wai studied status of liver fibrosis and cirrhosis in patients with hepatitis C
based on aspartate transferase and platelet, he used index APRI (Aspartate Transferase to
Platelety Ratio Index). APRI = [(AST / ULN)/Platelet x 100] evaluating the level of liver
fibrosis. In order to avoid being affected by number of platelet in case of splenectomy and
elevated liver enzymes due to HCV or HBV, in this study, we only analyzed APRI scores
In non-splenectomy patients and negative test of HBV or HCV. So that, there were 181
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patients were eligible for studying. The results in Table 3.9 show that the average LIC in
patients with cirrhosis, liver fibrosis and normal was 18.9, 16.6 and 15.0 mg/g dry weight,
respectively. The difference between groups was statistically significant at p < 0.05.
Olynyk JK, St Pierre TG (2005) studied and compared liver iron concentrations with liver
biopsy, which concluded that elevated iron levels in the liver may cause cirrhosis. C K Li
et al. (2001) studied in 100 TDT patients, percentage of patients with liver fibrosis and
cirrhosis of 44% and 30%, respectively.

Decreased myocardial ejection farction is a bad predictor of thalassemia patients. In
this study, in 434 thalassemia patients, 20 patients (4.6%) had a reduced myocardial
ejection farction. The proportion of patients with reduced myocardial ejection farction in
65 patients with heart iron overload was 12.3%, 3.7 times higher than those in the 369
patients with noncardiac dysfunction at 3.3%, the difference was statistically significant,
p < 0.005. Quatre A (2014) found that mean ejection fraction (EF) was 57.6% in patients
with heart T2* relaxation time < 20 ms, 62.4% in patients with heart T2* relaxation time
> 20 ms, the difference was significant. Thus, the results from this study showed that only
cardiac MRI (heart T2* relaxation time ) tests could assess the status of the heart IOL, so
that could predict the risk of myocardial ejection infarction in thalassemia patients.

Figure 3.4 showed that the rate of patients with hypo-hormon increased increased in
high level of heart ironoverload in heart. In the cases of absence of heart iron overload, the
percentage of patients with decreased testosterone, FSH, LH, PTH and increased HbA1l by
5.7% to 38.5%, 10.0%, 10.0%, 0.6% and 17,7%, respectively. In the cases of severe iron
overload in the heart, the rate of patients with decreased testosterone, FSH, LH, PTH and
increased HbAlwere 5.7%, 77.8%, 62.5%, 50%, 9.5% % and 65.2%, respectively. The
results of this study demonstrated that iron overload in the heart was an important
contributor to the increased incidence of endocrine injuries.

4.2.3. Changing of iron overload in thalassemia after 1 year of chelation
therapy

The iron chelation therapy and monitoring of effect of iron chelation therapy in
thalassemia patients are very necessary and important. LIC was an index used by many
authors in evaluating the effect of chelation therapy. Figure 3.5 showed that amongs 54
thalassemia patients who had regularly iron chelation therapy, 48.1% patients had good
effect of iron chelation (LIC reduction > 3 mg / dry weight), the LIC did not change or
decreased slightly (LIC reduction < 3mg/g dry weight) in 20.4% patients, 31.5% of
patients had increased LIC after one year of treatment. The study by Ali Taher in 233
thalassemia patients treated with deferasirox for 1 year at an average dose of 23.1 (12-29)
mg/kg/day, blood transfusion of 95 ml/kg/year, 57% patients had good result. Cohen
(2008) studied in 541 major B-thalassemia patients, the results showed that with doses of
deferasirox 20 mg / kg / day, average of red cell volumn received of 134.4 ml / kg / year,
46% patients had good result. The results of GPO-L-ONE study in Thailand (2013) in 73
TDT patients chelated with deferiprone, only 45.2% Good iron chelation.

As the results showed in table 3.11 and figure 3.6, after 1 year of treatment, in 54
patients who received regular iron chelation therapy, LIC decreased from 20.6 mg/g dry
liver to 18.2 mg/g dried weight, the change was statistically significant with p < 0.001.
Serum ferritin decreased from 3562.2 ng/ml to 2936.9 ng/ml; mean serum ferritin
decreased by 625.5 ng/ml, statistically significant change with p < 0.05; Concentration of
iron in the heart also decreased significantly, with heart T2* relaxation time increased
from 29.8 ms to 31.5 ms. And the proportion of patients with severe hepatic QTS
decreased from 85.2% to 74.1%, and heart disease was reduced from 16.7% to 9.3%.
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In this study, we analyzed changes in some indexes which reflecting the function of
organisms in the patient, affected by iron overload. The figure 3.11 showed that the
incidence of myocardial ejection farction (EF) was unchanged (3.7%), the percentage of
patients with cirrhosis or liver fibrosis decreased from 44.4% to 38.9%; The prevalence of
pre-diabetes (HbA1C > 5.7%) decreased from 42.6% to 40.9% after one year of treatment.
The study by Pennell J (2012) in 71 thalassemia patients with cardiac iron overload treated
with deferasirox for 3 years resulted in reduced serum iron concentrations, but the ejection
fraction remained unchanged for 18 first month of treatment. Wu SF (2006) studied in 15
severe thalassemia patients, treated with deferiprone for an average of 3.3 years, liver
biopsy were done before and after treatment, the result showed that all patients had reduced
levels of cirrhosis and iron levels in the liver.

In addition to the patients who were treated with regular iron chelation, we also
examined IOL status in 131 patients who did not receive regular iron chelation
therapy (because of personal circumstances the patient could not be hospitalized
periodically). Table 3.12 and figure 3.8 showed that LIC increased from 18.6 to
19.3 mg g dry weight, the incidence of severe hepatic IOL increased from 74.8% to
77.9%, serum ferritin increased from 2929.8 ng / ml to 3117.8 ng/ml, the rate of
severe IOL increased from 48.9% to 52.7%. The heart T2* relaxation time decreased
from 34.1 ms to 33.1 ms, percentage of patients having heart IOL increased from
13% to 15.3%. Thus, if thalassemia patients do not receive regular iron chelation
therapy, after one year, iron overload increased in the heart, liver and serum ferritin.

CONCLUSION
Through the above-mentioned study and discussion, we would give
conclusions as follow:
1. The application of Strip Assay in the diagnosis of mutations of the
Thalassemia gene proves positive effects, specified:

- Successfully applied the Globin Strip Assay technique on identifying
mutations of the Thalassemia gene in pre-natal diagnosis, patients and suspected
thalssemia carriers at National Institute of Hematology and Blood Transfusion.

-a and B-Globin Strip Assay techniques can detect almost o or B-globin
mutations which are popular in Vietnam in one test. Percentages of mutation on the
a-globin gene in objects at National Institute of Hematology and Blood
Transfusion, were SEA (70,9%), HbCs (15,0%), 3.7 (10,2%), (2,4%), Pakse
(1,6%); mutation on B-globin gen were Cd17 (30,6%), Cd41/42 (27,6%), Cd26
(HbE) (24,5%), IVS1-1 (5,1%), -28 (4,6%), 1VS2-654 (3,6%), Cd71/72 (3,1%),
Cd95 (0,5%), Cd8/9 (0,5%).

- Globin Strip Assay technique had detected several rare mutations and some
rare types of homozygous in Vietnam such as: the Hb Pakse mutation on the a-
globin gene, the Cd8/9 mutation on the B-globin gene, homozygous of HbCs on the
a-globin gene and homozygous of -28 on the B-globin gene.

- However, Globin Strip Assay was unable to detect very rare mutations in
Vietnam and South East Asia such as the Cd35 mutation, the -88 and -90 mutations
on the B-globin gene.

2. MRI technique had been effectively applied on the diagnosis of iron
overload in thalassemia patients, specified:



24

- MRI techniques used liver T2* relaxation time (LIC) and heart T2* relaxation
time to accurately diagnose iron overload in the liver, heart and make prognosis of
complications caused by iron overload. Specifically, in this study, there were 98.8% of
patients having iron overloaded in the liver, 15% of patients having iron overloaded at
the heart.

- The proportion of patients having iron overload in organizations, the correlation
between the iron overload indicators (LIC, heart T2* relaxation time and serum ferritin)
were different between the types of thalassemia (TDT, NTDT). Specifically, the
percentage of TDT patients with severe hepatic iron overload and iron overload in heart
were 88% and 44.2%, respectively. These percentages in NTDT groups were 69.8%
and 8.5%. There were moderate positive corelation between LIC and serum ferritin,
weak negative correlation between LIC and heart T2* relaxation time, moderate
negative correlation between the heart T2* relaxation time and serum ferritin.

- The level of iron overload was closely related to the decline in function of
organs. The proportion of patients with decreased myocardial ejection farction (EF)
were 12.3% in the group with cardiac iron overload, 3.3% in the group without
cardiac iron overload. Mean liver iron concentrations in patients with hepatic
cirrhosis, liver fibrosis and normal liver were 18.9, 16.6 and 15 mg iron/g dry liver
respectively. The proportion of patients with pre-diabetes mellitus in the severe
heart iron overload group and no heart iron overload were 65.2% and 17.7%,
respectively.

- MRI techniques used liver T2* relaxation time (LIC) and heart T2* relaxation
time to early prognose the effect of iron chelation therapy in thalassemia patients.
After 1 year of treatment, iron storage in the liver decreased average of 2.6 mg
iron/g dry weight, heart T2* relaxation time increased 1.7 ms, serum ferritin
decreased 625 ng/ml. Correspondingly, the incidence of fibrosis patients decreased
by 5.5% (from 44.4% to 38.9%) and the pre-diabetes mellitus percentage decreased
by 1.7% (from 42.6% to 41.9%).

RECOMMENDATION

According to the above-mentioned and analysis, we would propose several
recommendations as follow:

1. To build the panel of popular mutations in each region and country in order to
improve the ability to regconize mutations as well as minimize costs and time.

2. Implement MRI liver, heart for thalassemia patients every 6 - 12 month
periodically in order to have the early and accurate diagnosis of the iron overload
and have effective observations on the iron chelation therapy for each patient.

3. To pay attention to and creat more oppoturnities for all thalassemia patients
to receive the regular iron chelation therapy.

4. To continue researching on the effects of the iron chelation therapy in
thalassemia patients through longer time phrase and in more various groups of
thalassemia patients.





