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GIOI THIEU LUAN AN

DAT VAN DE , ‘

Bénh Thalassemia 14 nhom bénh thiéu mau di truyén 1an theo quy luat
Mendel do dot bién gen globin lam giam hoac khong san xuat globin dé tao
thanh hemoglobin, gay ra tinh trang thiéu mau. Bénh c6 2 nhém chinh 1a a-
thalassemia va B-thalassemia tity theo nguyén nhan dot bién & gen HBA hay
HBB. DAy la bénh thiéu mau di truyén phan b khip toan cau nhung c6 tinh
dia du 16 rét: ty 1é cao & Pia Trung Hai, Trung Pong, Chau A, Thai Binh
Duong.

Bénh alpha-thalassemia c6 thé bénh 14m sang ning nhat 1a phu thai Hb
Bart’s. Nguoi phu nit cé thai bi phu thai Hb Bart’s 1a mét truong hop thai
nghén c6 nguy co cao ca vé& phia me va vé phia thai. V& phia thai: thuong
thai chét trong tir cung hodc ngay sau sinh. Vé phia me: néu ¢6 kém phu rau
thai thi me nhiéu nguy co tién san giat va bang huyét sau dé. Bénh beta-
thalassemia co thé bénh 1am sang ning nhét véi biéu hién thiéu mau tan
mau ning né va nhiéu bién chimg trén nhidu co quan cia co thé. Tré bi
beta- thalassemia dong hop tir khi sinh ra vAn manh khoe nhung s& cé cac
triéu chimg bénh 1y thalassemia thé ning sém tir ngay trong nim dau doi.
Nhirng nguoi bénh nay cin diéu tri truyén mau va thai sat subt doi va chat
lwong cude séng thip do cac bién ching cua bénh.

Viét Nam la nudce co ty 1€ mic bénh cao trén ban dd thalassemia thé
gidi, hién c6 khoang 3% dan ) mang gen bénh thalassemia, ty 1¢ méc bénh
khoéang 0,5-1% ddi véi ngudi dan toc kinh, ting cao 10-25% & mot sb dan
toc mién nui. Van dé dit ra 1a 1am thé nao dé giam s6 nguoi mic bénh
thalassemia thé nang va giam nhiing bién chimg ma ho phai ganh chiu.

Ngay nay, co ché di truyén phan tir cia bénh thalassemia di dugc mo
ta rd rang. Cac bang ching da chi ra rang viéc mé rong sang loc, tw van di
truyén két hop véi chan doan trude sinh ¢ nhiing cip déi co6 nguy co cao
sinh con méic bénh thalassemia thé ning da gitp giam ty 1& chét va ty 1¢
méc bénh thalassemia. Tai mién Béc Viét Nam, c6 nhiéu nghién ctru vé
bénh thalassemia song chua c6 nghién ctru nao tién hanh sang loc va chan
doan trudc sinh bénh thalassemia & phu nit ¢6 thai. Vi mong mudn thiét
1ap dugc mot quy trinh sang loc nhitng ngudi mang gen thalassemia, tu vin



di truyén va chan doan truéc sinh bénh thalassemia, ching t6i tién hanh
nghién cuu:

“Nghién citu sang lpc bénh Thalassemia 6 phu nii c6 thai dén
khdm va diéu tri tai bénh vign Phu Sin Trung Uong”, v6i hai muc tiéu:

1. M0 td mét s6 chi s6 huyét hoc cia cdc thai phu tham gia sang loc

bénh thalassemia tai Bénh vién Phu San Trung Uong.
2. Phan tich két qua chéan doan trude sinh bénh thalassemia tai Bénh
vién Phu San Trung Uong.
2. Tinh cip thiét cia dé tai

Bénh tan mau bam sinh 1a van d& ciia toan xa hoi, anh hudng nghiém
trong dén kinh té, doi sdng va tuong lai ciia gidng nodi nhung lai 1a bénh c6
thé phong tranh duogc v6i nhitng xét nghiém sang loc co ban, chi phi thap.

Phong bénh Ia bién phép kiém soat hiéu qua nhat thdng qua xét nghiém
sang loc, phat hién gen bénh tir giai doan tién hon nhan va phét hién gen
bénh cho thai nho chan doan trudce sinh. Hoi Tan mau bam sinh Viét Nam
dang nd lyc xay dung chwong trinh Thalassemia Qudc Gia v6i muc tiéu
kiém soat bénh, khéng ché su phat trién cua ngudn gen bénh, han ché tré
em sinh ra bj bénh thé ning, cai thién chat luong sdng cho ngudi bénh va
nang cao chat lugng dan sé Viét Nam. Trén thé gidi, c6 nhiéu qubc gia da
trién khai hiéu qua chwong trinh Thalassemia qudc gia va trong nhidu nim
lién khong c6 thém nhitng em bé bi bénh thalassemia ra doi.

Tai Viét Nam, cong tac chan doan, sang loc ngudi mang gen, diéu tri
thalassemia va chan doan trudc sinh da dat chit lugng ngang tam voi cac
nude trong khu vuc va trén thé gigi. Nam 2014, B Y té da ban hanh
Hudng dan chin doan va diéu trj bénh thalassemia ciing nhu ban hanh quy
trinh sang loc bénh thalassemia nhung chua dé cap dén van dé¢ sang loc
nguoi mang gen tir trong thai ky, gitip chan doan trudc sinh nhiing thai nhi
mang dot bién gen bénh thé ning & tudi thai sém, giup khong sinh ra doi
nhiing em bé bi bénh thalassemia thé ning. Vi vay, dé tai luan 4an “Nghién
ciru sang loc bénh Thalassemia & phu nir ¢6 thai dén kham va diéu tri
tai bénh vién Phu San Trung wong” c6 tinh thoi su va can thiét.

3. Nhirng dong gop cia luin an



- Pay 1a nghién ciru dau tién ciia Viét Nam nghién ciru va dé xuat Quy trinh
sang loc va chan doan trude sinh bénh thalassemia & phu nit c6 thai.

- Nghién ciru da phan tich dugc gia tri cac chi s6 xét nghiém ap dung dé
sang loc bénh thalassemia va cac xét nghi€ém it gia tri trong sang loc va
chan doan dé giam viéc chi dinh xét nghiém khong can thiét gay lang phi
ngudn luc.

- Quy trinh da dwa ra giai phap tu van cho thai phu va gia dinh 13 rang;

+ Nhiing truong hop thai mang kiéu gen tuong tng véi kiéu hinh
bénh thalassemia thé ning thi tw vin ngimg thai nghén;

+ Trudong hop thai khong mang gen bénh thi tu van luu trit mau
cubng rén ngay sau khi so thai dé dung té bao gdc tach duge tir méu cudng
ron dé diéu tri bénh cho ngudi than néu c6 chi dinh;

+ Nhiing truong hop thai mang gen bénh twong tmg kiéu hinh bénh
thalassemia thé nhe thi tw vAn kham va diéu trj cho con sau sinh.

4. CAu tric caa luin an

Luan an c6 124 trang gdm: Dit vin dé 02 trang; tong quan 38
trang; d6i twong va phuong phap nghién ctru 16 trang; két qua nghién ctru
27 trang; ban luan: 38 trang; két luan 02 trang; kién nghi 01 trang.

Luan 4n c6 25 bang, 09 biéu d6, 08 hinh va 04 so d6. Nghién ciru
da str dung sb luong tai lidu tham khao gdm 103 tai liéu.

NOQI DUNG LUAN AN
Chuong 1: TONG QUAN
1.1. Co ché bénh sinh ciia bénh thalassemia.
1.1.1. Céc chi sé héng ciu ¢ nguwoi binh thuong
Thong s6 & ngudi binh thuong:
v’ S6 luong hong cau (RBC): tir 4,0 d&én 5,2 Tera/lit.
v Huyét sic t6 (HGB): tir 120 dén 160 gram/lit.
v/ Thé tich trung binh hdng cau (MCV): tir 80 dén 100 fentolit.
v Huyét sic t6 trung binh hong cdu (MCH): tir 28 dén 32 picrogram.
Theo t6 chic Y té thé giéi (WHO), thiéu mau 13 hién twong giam
luong huyét sic t6 va sb luong hong ciu trong mau ngoai vi din dén thiéu
Oxy cung cip cho cic md té bao trong co thé. Thiéu mau khi néng do
Hemoglobin thip hon: 130 g/l & nam giéi



120 g/1 & nir gioi
110 g/l & ngudi 16n tudi va phuy nit ¢6 thai
MCV < 80f1 1a hong cau nho. MCH < 28pg 1a hong cau nhugc séc.
1.1.2. Hemoglobin

Hemoglobin 1a thanh phan chinh ciia hong cau, dam nhiém chirc ning
van chuyén O, tir phoi dén moé va CO, tir md vé phdi. Mdi hong cau ¢
khoang 300 triéu phan tir hemoglobin. C4u tao hemoglobin gdm 2 thanh
phan 1 hem va globin. M&i phén tir hemoglobin gdm 4 don vi, mdi don vi
¢6 1 chudi globin va 1 nhan hem. Hem co6 céu triic Fe** voi 4 vong
porphyrin; st c6 6 két ndi: 4 voi porphyrin, 1 véi nitrogen cua histidine va 1
v6i oxy. Mbi phan tir hemoglobin ¢6 2 cdp chudi globin gidng nhau timg
do6i mot nhung thude 2 loai khac nhau, mdi chudi duoc ky hiéu béng ky tu
Hy Lap: a (alpha), B (beta), & (delta), y (gamma), € (epsilon), & (zeta).

Tuy theo giai doan phat trién c4 thé ma globin gdm cac chudi
polypeptid khac nhau: Zeta (&), epsilon (g), gamma (y), alpha (o), beta (B),
delta (8). Cac gen chi phdi su hinh thanh chudi epsilon, gamma, beta va
delta nim trén nhiém sic thé s6 11. Cac gen chi phéi sy hinh thanh chudi
alpha va zeta nam trén nhidm sic thé sb 16.

Nguoi truong thanh c6 97,5% HbA, khoang 2% HbA2 va khoang
0,5% HbF.

1.1.3. Co ché bénh sinh:

- Giam san xuét chudi globin. Bénh alpha thalassemia: giam tong hop
chudi a-globin nén giam két ndi giita chudi o véi cac chudi B, 8, y. Hau qua
la giam HbA, HbF, HbA2. Bénh B-thalassemia: giam tong hop chudi p-
globin nén ting két ndi giita chudi o v6i cac chudi 5, y. Hau qua 1a giam
HbA, tang HDbF, tang HbA2.

- Thay d6i Hemoglobin. Hau qua 1a hong cAu nho nhuoc sic, thiéu
mau, tan mau, vang da, lach to, bién dang xuong, thira sét.

1.2. Bénh alpha thalassemia.

Bénh alpha thalassemia xay ra do dot bién ciia gen mi hoa cho viéc
tong hop chudi HBA dan dén viéc giam hodc khong cé chudi a globin
trong phan tir hemoglobin. Sy suy giam tong hop nay din dén su ting
tdng hop qua muc cua chudi B globin tao phan tir y4, goi 1a Hb Bart’s



(trong thoi ky bao thai), va B4, goi 1a HbH (trong thoi ky trudng thanh).
Chudi o globin dwgc tong hop tir 4 gen, trong d6 c¢6 2 gen HbAI va 2
gen HbA2. S6 luong chudi a globin phu thudc vao s6 gen hoat dong.
Nguoi cang co it gen hoat dong thi chudi a globin cang it, cang mic thé

bénh alpha thalassemia nang hon

Tuy thudce vao kiéu gen ma bénh alpha thalassemia co biéu hién kiéu

hinh khac nhau.

Thé Pic Ladmsang | Xét nghiém | Dién di Tién luwgng
bénh | diém TPT méau Hb
gen
Thé an | ao/o- Khong triéu Khoéng triéu Khong | Tt
chung chung triéu
chung
Thé nhe| ao/-- Khéng triégu | MCV { Binh Khoe manh.
o-/a- chirng MCH { thuong 25% con cb
kha ning mic
bénh thé nang.
Thé | a-/-- Thiéumau | MCV { HbA C6 thé truyén
trung tan madunhe. | MCH { giam. mau.
gian Mot s6 ngudi | Hpd Xuat 25% con c6
thiéu mau hién kha ning méc
nang phai HbH bénh thé nang.
truyén mau.
The | --/-- Phu thai. HbA Tré so sinh
ning Thai  chét giam. khong c6 kha
(Phu trong tur cung Xuit ning séng sot.
thai) hodc chét hién Hb | Me nguy co
ngay sau Bart’s. cao tién san
sinh. gidt va bang
huyét sau sinh.

1.3. Bénh beta thalassemia
Bénh B thalassemia xay ra do dot bién diém trén cac locus tao chudi B
lam giam hodc mat chtrc ning ciia gen ma héa cho viéc tong hop P globin,
dan dén giam hoic khong téng hop duoc chudi p globin.
Biéu hién kiéu hinh bénh p-thalassemia tily thudc vao kiéu gen.




Thé Pic Lamsang |Xét nghiém | Dién di Hb Tién
bénh diém TPT méu lwgng
gen
Thénhe | B*/P C6 thé thiéu | MCV { Hb A4 nhe Khong can
BB mau MCH { HbA2>35% | truyén
B/p* Co6 thé gan, HC bia HbF >3,5-10% | mau
lach to
Thé trung | B*/p Thiéu mau MCV { Hb A< 80% C6 thé
gian B/ tan mau MCH { HbA2 >3,5% | truyén
B*/p* Gan, lachto | HC bia HbF =20-80% | méau
p*/al Hbl
B+/a+
B*/HbE
Thé ning | pY/p° Thicumau | MCVY Hb A =0 Truyén
(Bénh BY/B* Gan, lachto | MCHY{ HbA2=2-7% | méu
thiéu mau | p*/p* Bién dang HC bia HbF > 90% Thai sit
Cooley) Xuong Hbl Bién
Champhat | Hc nhant chung
trién thé qhét FerritinT :suy tim,
va tinh than. XQ . suy gan,
Bi€u hién bién daﬂg roi loan
som, co thé xuong ’ noi tiet

tu vai thang
tudi.

1.4. Sang loc va chan do4n truwée sinh bénh thalassemia
1.4.1.Muc dich: Muc dich cia sang loc va chan doan trudc sinh bénh
thalassemia la nham chan doan dugc kiéu gen cua thai ¢ tuan thai sém nhat

co theé.

1.4.2. Quy trinh sang lpc va chin dodn truéc sinh:
1) Sang loc sém dé phat hién cac cip vo chdng co nguy co sinh con
mic bénh thalassemia.
2) Xac dinh dot bién gay bénh ciia cc cip vo chong nay.
3) Lay duoc cac cht liéu di truyén tir thai nhi mot cach an toan va
nhanh nhét dé chan doan.
4) Xéc dinh kiéu gen cua thai bang phan tich ADN thai dya trén kiéu
dot bién cua bd va me.
1.4.3. Déi twong sang loc va chin dodn truwdc sinh bénh thalassemia
- Sang loc cho tat ca phu nit chuan bi mang thai hodc dang mang thai.



- Chan doan trudc sinh bénh thalassemia cho thai trong nhiing truong
hop da trong gia dinh c6 nguoi bi thalassemia: vo, chéng, hoac c6 con da
duoc xac dinh mang gen bénh thalassemia hodc sang loc ra cap vo chéng co
nguy co cao sinh con bi bénh thalassemia.

1.4.4. Tw vin két qud di truyén

Hai vo chdng nguoi mang thai s& dugc tu van di truyén dua trén két
qua phén tich d6t bién gen cua thai dé lua chon quyét dinh giit thai hay dinh
chi thai phu hop v6i khoa hoc va hoan canh gia dinh.

Chuong 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Thoi gian va dia diém nghién ciu.

Nghién ctru duoc tién hanh tai Bénh vién Phu San Trung Uong trong
thoi gian tir thang 7 ndm 2015 dén thang 9 nim 2018
2.2. Poi twgng nghién ciu.

2.1.1. Nhém doi twong cho muc tiéu 1: M ta mot s6 chi s6 huyét hoc cua
cac thai phu tham gia sang loc bénh thalassemia.
2.1.1.1. Tiéu chudn chon lua.

- Phu nit dén kham thai va tu van trude sinh tai bénh vién Phu San
Trung Uong.

- Tudi thai: bit ky tudi thai ndo, cang sém cang tot sau khi chan doan
co thai.

- C6 két qua xét nghiém tong phan tich té bao mau ngoai vi.
2.1.1.2. Tiéu chuan logi trir.

- Pa thai. - Thai luu. - Nguoi bénh dang trong tinh trang cap ctru.
2.1.2. Nhém doi twong cho muc tiéu 2: phan tich két qua chan doan trugc
sinh bénh thalassemia.
2.1.2.1. Tiéu chudn chon lya: dua vao mot trong ba ti€u chi sau.

- Gia dinh ¢6 nguoi bi thalassemia: vo, chéng, hodc ¢6 con mang gen
bénh thalassemia.

- Cip vo chdng c¢6 nguy co cao sinh con mic bénh thalassemia sau
sang loc: ca hai vo chong ¢6 hong cau nhé hodc nhuoc sic.

- Tién sir sinh con phu thai.
2.1.2.2. Tiéu chuén loai trir.

- Thai phu khong dong ¥ choc 6i hodc co chong chi dinh choc bi.
2.2. Phwong phap nghién ciu.
2.2.1. Thiét ké nghién ciru.

Nghién ctru nay sir dung phuong phap nghién ctru mé ta cat ngang hoi
ctru két hop véi tién ciru.

2.2.2. C& mdu nghién citu va cdch chon méu.



2.2.2.1. Comau.
Cd& mau tinh theo cong thic:

1—
N=z2 o xPUTP)

i -2 (p-&)?

N Ia c¢d mau nghién clru

o 1a sai 1am loai 1. Vi khoang tin cdy 1a 95%, ta c6 o = 0,05.

Nhu vy Z ¢- w2 la 1,96.

P 1a ty 1& phu nit c¢6 thai dugc chin doan thalassemia tai bénh vién
Phu San Trung Uong theo nghién ctru ndm 2013, udce tinh p = 1%.

& 1a mirc chinh xac tuong ddi, lay bang 20%, sai s6 E = p.e = 0.002
Thay vao cong thtrc ta co:

0,01.0,99
N = 1,96% x

] (~0,01 % 0,2)?
Trong nghién ciu nay lay c& mau la 9516.
2.2.2.2. Céach chon mau.
Chting t6i ap dung k¥ thuat chon mau khong xac suét, chon mau thuin
tién: chon tat ca phu nit dén kham thai va tu van trudc sinh tai bénh vién
Phu San Trung Uong c6 dugc lam xét nghiém tong phén tich té bio mau

= 9507,96

ngoai vi.
Muc tiéu 1:

- Thu thap thai phu dén kham thai va tu van trudc sinh tir thang 10 nim
2016 dén thang 9 nam 2018.

Muc tiéu 2:

- LAy s6 liéu hoi ctru tir thang 9 ndm 2016 trd vé thang 7 nam 2015
voi nhitng thai phu dugc choc i dé chan doan dot bién gen thalassemia
cho thai, tong s6 dugc 3 mau.

- LAy s liéu tién ctru tir thang 10 nim 2016 dén thang 9 nim 2018
voi nhitng thai phu dugc choc i dé chan doan dot bién gen thalassemia
cho thai, téng s6 duge 120 mau.

2.2.3. Tién trinh nghién ciru.
2.2.3.1. So dé nghién citu.

Nguoi phu nit dén kham thai va tu van trudce sinh tai bénh vién Phu
San Trung Uong duogc sang loc thalassemia theo so dd sau:



Pﬁu nir dén khdm thai: Amtinh Ngimg sang loc.
Sa.ng_ lgc: XN TPT TB mau * | Theo d&i thai dinh ki
ngoai i "

Amtinh
Dwromgtinh

-

Sang loc chong:
* XN TPT TB mau ngoal ¥l

,

Chin doan bénh thalassemia cho v, chong

1. XN sit HT, Ferritin HT cho v, ch{':"-ng; ———
2. XN dién di Hb cho vg, ching: Duwongtinh
3. XN tim BBG thalassemia cho vg, ching;

Choc 8ix6t nghiém
PBG cho thai

Hinh 2.1. So' do nghién ciru

2.2.3.2. Cdc buéc tién hanh nghién ciu.
Budc 1: sang loc cé4c thai phu dén kham thai va tu van trudc sinh bang xét
nghiém tong phan tich té bao méu ngoai vi.

> Sang loc Am tinh: nhan dinh két qua 1a 4m tinh khi thé tich trung
binh hdng cau (MCV) va huyét sic té trung binh hong cau (MCH) trong
gi61 han binh thuong.

> Sang loc Dwong tinh: nhan dinh két qua 1a dwong tinh khi thé tich
trung binh hong cau giam (MCV< 80fl) v&/ hodc huyét sic tb trung binh
hdng cau giam (MCH< 28pg).
Budc 2: sang lgc cho chong bang xét nghiém tong phan tich té bao méau
ngoai vi khi két qua sang loc ctia thai phu 1a dwong tinh.
Budéc 3: chin do4an bénh thalassemia cho thai phu va chéng khi két qua
sang loc cua hai vg chong 14 duong tinh.
Bud6c 4: chan doan bénh thalassemia cho thai bang cach choc 6i lam xét
nghiém di truyén tim dot bién gen thalassemia cho thai. Chi dinh choc i
trong cac treong hop sau:

> Thai phu hoic chong hoic d c6 con mang dot bién gen thalassemia.



> Tién sir phi thai.

> Nhimng truong hop thai phu c6 két qua xét nghiém c6 mang dot bién
gen thalassemia ma khong c6 su tham gia xét nghiém cua chong (nhu
truong hop me don than, chong di xa, chong khdng mudn 1am xét nghiém)
van chi dinh choc i chan doan cho thai.

Budic 5: tw van di truyén theo két qua xét nghiém dot bién gen cua thai.
2.2.5. Phwong phdp thu thip va xir Iy sé li¢u.

- S6 liéu duogc ghi vao mau bénh an nghién ciru théng nhat.

- S6 lidu dugc mi hoa va duoc nhap bang phin mém EPIDATA 3.1,
sau d6 duoc phan tich bang phuong phap théng ké y hoc theo chuong trinh
SPSS 16.0.

Chuong 3 : KET QUA NGHIEN CUU

3.1. M6 ta mdt sb chi sé huyét hoc caia cac thai phu tham gia sang loc
bénh thalassemia tai bénh vién Phu San Trung Uong.

Trong thoi gian tir thang 10 nam 2016 dén thang 9 nim 2018, nghién
ctru ndy thu thip duoc 9516 phu nit dén kham thai va tu van trude sinh tai
bénh vién Phu San Trung Uong ¢ dugc sang loc bénh thalassemia bﬁng xét
nghiém tong phan tich t& bao méau ngoai vi.

3.1.2. Ty I¢ sang loc dwong tinh

123
1,3%

13

9516 |
[ [ [ [

] 2000 4000 6000 8000 10000

OTédngsd WSang loc deongtinh B Choc Gi

Biéu do 3.1: Ty lé sang loc dicong tinh
Trong tat ca 9516 ddi tuong nghién ctru khi duogc sang loc bénh
thalassemia bang xét nghiém tong phan tich té bao mau ngoai vi thi phét
hi¢n duge 1237 trudng hop sang loc dwong tinh, tice la phu nir ¢6 thai biéu
hién hong cau nho va/ hodc hong cau nhuge sic, chiém 13%. Nhirng truong
hop nay dugc tu van sang loc cho chdng bang xét nghiém tdng phan tich té



bao méau ngoai vi, dién di huyét sic t6 va xét nghiém dot bién gen
thalassemia cho hai vg chong. Chan doan dwgc 123 phu nit ¢6 thai mang
dot bién gen bénh thalassemia va tu vén choc i chan doan bénh cho thai.
3.1.3. Ty Ié thiéu mdau (HGB < 110g/l)
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Biéu do 3.2: Ty |é thieu mau
C6 1131 thai phu thiéu méau véi chi s6 HGB<110g/1, chiém 11,8%. Sb
thai phu khong thiéu méau 1a 8385 nguoi, chiém 88,2%.
3.1.4. Két qud xét nghigm thé tich trung binh hong cau (MCV):
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Biéu do 3.3: Két qua xét nghiém thé tich trung binh hong cau

Trén tong sb 9516 ddi twong nghién ctru, 95% cac thai phu nay co chi
s6 MCV nam trong khoang 90,3+3,6 fL- gi4 tri nay nam trong khoang tham
chiéu ctia nguoi binh thuong. Trong nhom sang loc duong tinh (hong ciu
nho hodc nhugc sic) thi 95% cac thai phu nay c6 chi s6 MCV nim trong
khoang 78,0+7,3 fL - nho hon tri s6 tham chiéu cua ngudi binh thudng.
Trong nhém phuy nit mang dot bién gen thalassemia thi 95% cac thai phu
nay cé chi s6 MCV nim trong khoang 66,9+4,8 fL, nhé hon tri sé tham
chiéu ctia nguoi binh thuong.




3.1.5. Két qud xét nghigm huyét sic té trung binh héng ciu (MCH):
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Biéu do 3.5: Ket qua xét nghiém huyet sic to trung binh hong cau

Trén tong s6 9516 dbi twong nghién ctru, 95% cac thai phu nay co6 chi
s& MCH nam trong khoang 30,3+1,1 pg - gi4 tri nay nim trong khoang
tham chiéu ctia nguoi binh thuong. Trong nhém sang loc duong tinh (hong
ciu nhé hodc nhuge sic) thi 95% cac thai phu ndy c6 chi s6 MCH nam
trong khoang 25,4+2,7pg - nho hon tri s6 tham chiéu ciia ngudi binh
thuong. Trong nhém phu nit mang thai c6 dot bién gen thalassemia thi 95%
cac thai phu nay c6 chi s6 MCH nam trong khoang 21,6+1,8pg - nho hon tri
s6 tham chiéu ciia nguoi binh thudng.

3.2. Két qua chan doén trudc sinh bénh thalassemia.
3.2.1. Ket qua dot bién gen ciia thai.
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Biéu do 3.7: Két qua xét nghiém dot bién gen thalassemia ciia
thai tir nuwée oi
Dot bién gen a- thalassemia gip nhiéu nhat trong cac két qua choc
bi 1a 75 truong hop, chiém 61%.



Bang 3.13: Phan bé dot bien gen thalassemia cua thai tir nueéc .

Kiéu gen So lwong| Ty 1€ %
Dong hop tir SEA 35 28,6
Bénh Dj hop tir SEA 34 27,7
o-thalassemia | Di hop tir THAI 1 0,8
(75 trudong hop, | Di hop tir SEA va di hop tir 03.7 3 2,5
61%) Dj hop tir SEA va di hop tir a4.2 1 0,8
Dj hop tir a3.7 va di hop tir a4.2 1 0,8
Pong hop tir CD17 1 0,8
Dij hop tir CD17 3 2,5
Bénh Di hop tir CD17 va di hop tr 2 1,6
B- thalassemia | CD41/42
(9 truong hop, | Di hop tor CD41/42 va di hop tir 1 0,8
7,3%) CD71/72
Di hop tir CD41/42 1 0,8
Dj hop tir CD41/42 va di hop tir -8 1 0,8
Bénh Huyét | Dj hop tir CD26
sic to E 2 1,6
(2 trudong hop)
Dong hop tir SEA va di hop tir CD26 1 0,8
Dj hop tir SEA va di hop tir CD26, di 1 0,8
hop tir CD71/72
Di hop tir SEA va di hop tir CD26, di 1 0,8
Phéi hop hop tir CD41/42
(11 truong hop, | Di hop tir CD26, di hop tir CD41/42 1 0,8
8,9%) Di hop tir CD26, di hop tir CD17 2 1,6
Di hop tir SEA va di hop tir CD26 1 0,8
Dj hop tir SEA va di hop tir CD41/42 1 0,8
Di hop tir SEA va di hop tit CD17 2 1,6
Dj hop tir CD41/42 va IVS- 1 0,8
Binh thuong 26 21,1
Tong 123 100

Trong s 123 truong hop choc 6i thi co 75 truong hop thai mang dot
bién gen a- gen thalassemia, nhiéu nhat 1a dong hop tir dot bién SEA c6 35
truong hop va di hop tir dot bién SEA c6 34 truong hop. C6 26 trudng hop
thai khéng mang dot bién gen thalassemia.




3.2.2. Phan logi thé lim sang ciia bénh khi choc 6i

‘ Doa-thalassemia thé ning @ B-thalassemia thé ning OThénhe [OBinh thuéng ‘

Biéu d6 3.8: Ty lé phat hién dét bién gen cua thai khi choc di
Tong sb truong hop thai mang kiéu gen a-thalassemia thé ning 1a 36
truong hop- chiém 29,3%; téng s truong hop thai mang kiéu gen B-
thalassemia thé nang 1a 9 truong hop- chiém tong sé 7,3%. CO 26 truong
hop thai khong mang gen bénh, chiém 21,1%.
3.2.5. Lién quan giita két qua MCV va dpt bién gen a-thalassemia.
Bdng 3.16: Lién quan giita két qua MCV va dét bién gen a-thalassemia

CV (fL) .
> <65 |65-749 | 75-79,9 | 80-85 Tong
Dot bién g
Di hop tu 26 62 2 0 90
SEA (27,2%) | (64,6%) | (2,1%) (93,9%)
Di hop tu 0 1 (1%) 0 0 1 (1%)
THAI
Di hop tir 1 2 0 0 3
SEA va di (1%) (2,1%) (3,1%)
hop tr 3.7
Di hop tu 0 0 0 1(1%) | 1(1%)
SEAvaCs
Di hop tu 0 0 1 (1%) 0 1 (1%)
a3.7
Tdng 27 65 3 1 96
(28,2%) |(67,7%) | (3,1%) (1%) (100%)




Céc thai phy mang dot bién gen o-thalassemia c¢6 chi s& MCV chii yéu
¢ ngudng dudi 75fL, chi co 1 thai phy c6 chi s6 MCV trong ngudng tham

chiéu cua nguoi binh thuong 1a 81,1fL.

3.2.6. Lién quan giiva két qud MCV va dojt bién gen p-thalassemia.
Bdang 3.18: Lién quan giita ket qua MCV va dot bién gen f-thalassemia

MCYV (fL) <65 65-74,9 | 75-79,9 Téng
Dt bién gen
Di hop tir CD17 5 2 0 7
(26,4 %) | (10,5 %) (36,8 %)
Di hop tir CD41/42 2 1 0 3
(105%) | (5,3%) (15,8%)
Di hop tir CD71/72 1 0 0 1
(5,3%) (5,3%)
Di hop tir IVS1-1 1 0 0 1
(5,3%) (5,3%)
Di hop tir CD26 0 2 3 5
(105 %) | (15,8%) | (26,4 %)
Pong hop tir CD26 1 0 2
(5,3%) (10,5 %)
5 10 19
(26,3%) | (52,6%) | (100%)

52,6% cac thai phu mang dot bién trén gen B-thalassemia co chi sd
MCV nhé hon 65 fL, khong c6 truong hop nao chi s6 MCH tir 75fL tr& 1én.
C6 4 truong hgp MCV tir 75fL dén dudi 80fL 1a 4 truong hop thai phu
bénh HbE (d6t bién CD26 trén gen HbB).
3.2.7. Lién quan giita djt bién gen ciia thai va két qud siéu Gm thai.

Bang 3.22: Mai lién quan giiza kiéu gen cua thai va siéu am thai

ot bién gen Binh |o-thalassemia| p- thalassemia|Phoi hop, Tong
thuong HbE
5iéu Am thai
Binh thuong 23 53 9 13 98
(18,7%) (43,1%) (7,3%) (10,6%) |(79,7%)
Phu thai 0 14 0 0 14
(11,4%) (11,4%)
Khéac 3 8 0 0 11
(2,4%) (6,5%) (8,9%)
Tong 26 75 9 13 123
(21,1%) (61%) (7,3%) (10,6%) | (100%)
p < 0,05 < 0,05 < 0,05 < 0,05




C6 14 truong hop siéu dm phu thai thi két qua choc 0i 1a ca 14 truong
hop thai mang dgt bién dong hgp tu SEA.

3.2.20. Tién sir sin khoa. ,
Bang 3.23: Ddc diém tiéen sur san khoa o nhom choc oi

Tién sir san khoa S6 lwong Ty 1€ %
Con mang gen bénh 19 15,4
Phu thai 64 52
Khéc 40 32.6
Tong 123 100

Trong sb 123 truong hop duoc choc b1, ¢6 19 truong hop chiém 15,4%
da co con dugc chan doan mang gen bénh thalassemia, 64 truong hop
chiém 52% da co tién st phu thai.

3.2.7. Lién quan giita két qud dt bién gen ciia thai va tién sie phu thai.

Bang 3.25: Mai lién quan giira kiéu gen cua thai va tien si san khoa

Tién sir | 114n phii thai | 2 1in phu thai Tong
] N % N % N %

Dot bién gen

Ddng hop tir SEA 15 23,4 10 15,6 25 39,1
Di hop tir SEA 20 31,3 5 78 25 39,1
Binh thuong 8 12,5 4 6,3 12 18,7
Khac 2 3.1 0 0 2 3.1
Téng 45 70,3 19 29,7 64 100
p <0,05 <0,05

C6 19 trudong hop c6 tién st 2 1an phu thai khi dwoc choc 6i lam xét
nghiém dot bién gen cho thai thi 10 truong hop tiép tuc bi phu thai 14n 3 do
thai mang kiéu gen dong hop tir dot bién SEA.

C6 45 truong hop tién sir 1 1an phu thai thi 1an nay 15 thai tiép tuc bi
phu thai.



Chuong 4: BAN LUAN
4.1. Ban luan vé mét sé chi sé huyét hoc ciia cac thai phu tham gia sang
loc bénh thalassemia tai Bénh vién Phu San Trung Uong.
4.1.1. Ty 1é sang loc bénh thalassemia co két qud dwong tinh.

Theo biéu d0 3.1, trong tit ca 9516 dbi twong nghién ciru khi duoc
sang loc bang xét nghiém tong phén tich té bao mau ngoai vi thi c6 1237
truong hop sang loc cho két qua dwong tinh, nghia 1a phy nir c¢6 thai biéu
hién hong cau nho (MCV<80£/1) hoac héng cau nhuge sic (MCH<28pg).
Nhimng trudng hop nay duoc tu van sang loc cho chdng bang xét nghiém
tong phan tich té bao mau ngoai vi. Néu chdng sang loc 4m tinh, nghia 1a
khong c6 biéu hién hong cau nho (MCV<80f/1) hodc hdng cau nhuge sic
(MCH=<28pg) thi ngumg sang loc vi chdng it nguy co mang gen thalassemia.
Can ctr vao co ché di truyén cua bénh thalassemia 1a di truyén gen lan trén
nhiém sic the thuong, truong hop chi mot trong hai bd me mang gen bénh
khi di truyén gen bénh sang con thi con c6 thé mang kiéu gen di hop tu,
khong c6 nguy co bi bénh thalassemia thé ning. Nhimg truong hop chong
c6 biéu hién hong cdu nho (MCV<80f/l) hoic hong ciu nhuoc sic
(MCH<28pg) thi can chan doan cho hai vo chong c6 mang gen bénh
thalassemia hay khong va kiéu gen nhu thé nao dé phan tich nguy co di
truyén bénh cho con. Dé chan doan kiéu gen cho hai vo chdng thi phai xét
nghiém di truyén phan tir tim dot bién gen thalassemia.

4.1.2. Pic diém té bao h(;ng cdu 6 phu ni¥ ¢6 thai.

Phan tich dic diém thé tich trung binh hdng ciu (MCV) qua biéu do
3.3 ta duge 95% cac ddi tugng nghién ctru ¢6 chi s6 MCV nam trong
khoang 90,3+3.6 fL, gia tri nay nam trong khodang tham chiéu cua nguoi
binh thudng. Nhém sang loc dwong tinh (hong cau nho hodc nhuoc séc) thi
95% cac thai phy nay co chi s&6 MCV nam trong khoang 78,0+7,3 fL - nho
hon trj s6 tham chiéu cia nguoi binh thuong (binh thudng chi s6 MCV tir
80 dén 100fL). Nhém phu nir c6 thai mang dot bién gen thalassemia thi chi
s6 MCV con nhé hon nita, 95% cac thai phu nay c¢6 chi s6 MCV nam trong
khoang 66,9+4,8 fL, nho hon tri s6 tham chiéu ctia ngudi binh thuong.

Béng 3.16 chi ra mdi lién quan gitra két qua MCV va dot bién gen a-
thalassemia cho thiy trong so 96 thai phu mang dot bién gen a- -thalassemia
thi 67,7% thai phu c6 chi s6 MCV tir 65 dén 74,9fL; ty 1¢ c6 chi s6 MCV
dusi 65fL 1a 28,2%; c6 1% thai phu c6 chi s6 MCV tir 80 dén 85fL.

Ngb Diém Ngoc nghién ctru dic diém 14m sang, kiéu gen cia bénh
HbH va chan doan trudce sinh bénh alpha thalassemia dugc két qua 1a trong
s0 292 phy nit ¢6 thai mang gen o°-thalassemia c6 25,7% thai phu c6 chi s6



MCV < 65fL; 72,6% thai phu c¢6 chi s6 MCV tir 65 dén duéi 80fL va
1,71% thai phu c6 chi sé6 MCV > 80fL. Két qua nay tuong dong voi két qua
nghién cuu cta ching toi.

Bang 3.18 cho thiy ¢ 19 thai phu mang dot bién gen B-thalassemia thi
tat ca cac thai phu c6 chi s6 MCV duéi 80fL.

Nghién ctru cia Nguyén Thi Anh vé thyc trang mang gen bénh beta
thalassemia trén 260 phu nir dan toc thiéu sd trong tudi sinh dé (tir 15 dén
49 tu01) ¢ huyén Cho Mdi, tinh Bic Can nam 2017 da két luan 100% phu
nir c6 mang gen bénh beta thalassemia thi chi s6 MCV < 80fL. Két qua nay
tuong tu két qua ctia chung t6i.

Céc nghién ctru trén thé giéi va ¢ Viét Nam ciing dwa ra mot két luan
1a phdi hop hai chi s6 MCV va MCH trong qua trinh sang loc bénh
thalassemia 13 can thiét. Vi vdy, trong nghién ctru ndy, chung toi ap dung
chi s6 sang loc duong tinh 1a phéi hop tiéu chuan MCV < 80fL hoic MCH
< 28pg sé tang ti I¢ sang loc duong tinh, do d6 giam ty 1€ bo so6t nguoi
mang gen khong dugc tham gia tiép chén doan bénh thalassemia. Nhiing
601 tugng 1237 phu nir c6 thai hong cau nhoé hodc nhuoc sic (chlern 13,9%
tong s6 doi tuong nghién ctru) theo biéu dd 3.1 can duoc tiép tuc lam cac
xét nghiém dé chan doan bénh thalassemia cho thai. Tuy nhién dé giam
nhiing xét nghiém duoc chi dinh rong rai do ty 1€ duong tinh gia cao, chung
t6i dua trén tién st ban than thai phu, tién sur gia dinh vé bénh thalassemia
va tién sir san khoa ctia thai phu c6 lién quan dén thalassemia (nhu c6 con
bi bénh hodc mang gen bénh thalassemia, tién sir phu thai) dé tu van cho
thai phu va gia dinh tiép tuc lam cac xét nghiém chian dodn bénh
thalassemia cho b me va thai.

4.2. Phan tich két qua chin doan trwéc sinh thai mang gen bénh
thalassemia.
4.2.1. Két qud dpt bién gen ciia thai.

Khi choc 6i lam xét nghiém di truyén tim dot bién gen thalassemia cho
123 trudong hop, két qua thu dugc (biéu d6 3.7) 1a ty 1& thai mang gen a-
thalassemia cao nhat chiém 61% (75 trudng hop), thai mang gen P-
thalassemia chiém 7,3% (c6 9 truong hop), thai mang phdi hop kiéu gen
chiém 8,9 % (c6 11 truong hop), bénh huyét sic to E ¢6 2 truong hop
(chiém 1,6%) va 26 truong hop thai khong mang gen bénh thalassemia
(twong tng 21,1%). Nghién ctru ciia Nguyén Khic Han Hoan va cong su
nhim tdm soat va chan doan trudc sinh dot bién gen thalassemia tai bénh



vién Tur Dii d3 phat hién duoc 65,8% thai mang dot bién a-thalassemia,
tuong ty v6i két qua cua nghién ciru cua ching toi.

Theo biéu do 3.8, tong sb thai mang kiéu gen a-thalassemia thé ning
nén ngimg thai nghén 1a 36 truong hop- chiém 29,3%; tong sb thai mang
kiéu gen p-thalassemia thé ning — néu tré sinh sdng thi con cin diéu tri
truyén méu va thai sat suét doi - 1a 9 truong hop- chiém 7,3%. C6 26 truong
hop thai khong mang gen bénh- tiép tuc giit thai va nén luu trit té bao mau
cudng rén khi sinh, chiém 21,1%. Ty 1& phat hién thai mang kiéu gen
thalassemia thé ning 1a 21,4% trong nghién ctru ciia Nguyén Khic Han
Hoan va cong su nham tdm soat va chan doan trudc sinh dot bién gen
thalassemia tai bénh vién Tir Dil, thap hon trong nghién ciru cia chung toi
1a 29,3% thai mang kiéu gen o-thalassemia thé ning va 7,3% thai mang
kiéu gen B-thalassemia thé ning.

4.2.2. Két qud siéu am thai va tién sir phu thai.

Nghién ctru két qua siéu 4m thai theo bang 3.22 cho thiy c6 14 truong
hop siéu 4am chan doan phu thai thi két qua choc 6i cua nhimng thai nay 1a
ddng hop tir dot bién gen SEA. Siéu 4m chan doan phu thai budc thay thudc
phai di tim nguyén nhan cua bénh va o- thalassemia dong hop tir 1a mot
trong cac nguyén nhan.

Theo bang 3.23, tién st san khoa cua 123 thai phu duoc choc i chan
doan dot bién gen thalassemia cho thai, c6 19 ngudi (twong tng vai 15,4%)
c6 con da dugc chan dodn mang gen bénh thalassemia. Chac chan nhimng
ngudi ndy nén duoc lam chin doan trude sinh cho mdi 1an mang thai dé
chan doan xem thai c6 bi mang gen thalassemia khong va kiéu gen nhu thé
nao dé duoc tu van di truyén. Thai phu nén dugc tu vén choc i sém tir thai
16 tuan. Néu thai mang kiéu gen bénh phu thai Hb Bart’s thi tu van cho thai
phu ngimg thai nghén sém khi chua c6 biéu hién tién san giat hay phu thai,
s gilip giam tai bién san khoa 1a san gidt va bang huyét sau sinh. Néu thai
mang kiéu gen bénh B-thalassemia thé ning thi tu van k¥ vé tuong lai ctia
tré phai diéu trj bénh sudt doi bang truyén mau va thai sit, chat luong cudc
song giam dé gia dinh va thai phu c6 quyét dinh tiép tuc theo ddi thai hay
ngumng thai nghén. Néu thai khong mang gen bénh thi tu van thai phu va gia
dinh luu trit mau cudng rén ngay khi sinh dé c6 thé tach té bao gbc diéu tri
cho anh/ chi hodc nguoi than trong gia dinh khi ¢6 chi dinh.



Ciing theo bang 3.23, trong sb 123 trudng hop duge choc 6i tim dot
bién gen cho thai thi c6 dén 52% (64 trudng hop) c6 tién sir phu thai. Theo
bang 3.25, trong s6 nhing phu nit nay c6 tién sir phii thai nay, 45 thai phu
tién st 1 1an phu thai thi 1an nay 15 truong hop tiép tuc phu thai do thai
mang dong hop tir dot bién gen SEA, 19 thai phu tién sir 2 1an phu thai thi
10 trudng hop 1an thr 3 bi phu thai.

Theo bang 3.25, trong sé nhirng phu nit nay cé tién sir phu thai nay, 45
thai phu tién st 1 1an phu thai thi 1dn nay 15 trudng hop tiép tuc phu thai do
thai mang dong hop tir dot bién gen SEA, 19 thai phu tién sir 2 lan phu thai
thi 10 trudng hop 1an tht 3 bi phu thai.

Phu thai 1a mét truong hop thai nghén nguy co cao ca cho me va cho
thai.Phu thai Hb Bart’s do thai nhan ca 4 gen a globin bi dot bién tir bd va
me thi cho dén nay chua cé giai phap diéu tri hidu qua, két cuc van 1a thai
chét trong tir cung hodc chét ngay sau dé. Giai phap duy nhét cho dén nay dé
du phong 13 cip vo chong lam thy tinh trong dng nghiém va sinh thiét phoi
chan doan di truyén loai trir bénh Hb Bart’s dong hop tir a® trude khi chuyén
phdi vao trong budng tir cung nguodi me. Tuy nhién ca qua trinh tir thy tinh
trong 6ng nghiém, sinh thiét phoi chan doan, chuyén phdi vao budng tir cung,
cho dén thu thai duoc va sinh ra mot em bé khoe manh 1a mot quy trinh rat ton
kém va tién bac va thoi gian.

Siéu am chan doan phu thai va tién sir phu thai van 1a mot trong céc 1y
do hay gip dan ngudi bénh dén kham sang loc va chan doan trude sinh tai
bénh vién Phy San Trung Uong. Pung trude nhitng trudng hop nady, nhiém
vu cia cac bac si san khoa 1a tim cach chan doan nguyén nhan phu thai.
Néu nguyén nhan phu thai do d6t bién gen ca 4 gen o globin thi tu vin cho
thai phu va gia dinh ngirng thai nghén sém dé tranh dién bién ning cho me
14 tién sén giat, san giat.

4.3. Ban luan vé quy trinh sang loc va chin doan trwéc sinh bénh
thalassemia & phu nir c6 thai.

Thalassemia 1a mot van dé stc khoe mang tinh toan cau. Quan 1y bénh
thalassemiabao gom du phong dé khong sinh ra nhiing truong hop bénh
méi mic va diéu tri cac bénh nhan dang mic bénh. Tuy nhién diéu tri va
quén 1y nhitng ngudi mic bénh ning da va dang doi hoi rat nhiéu ngudn luc
tir gia dinh ngudi bénh va x3 hoi. Dy phong dé khong sinh ra nhiing trudng


https://www.sciencedirect.com/topics/medicine-and-dentistry/thalassemia

hop bénh mé&i méc c6 hai phuong phap. Mot 1a kiém soat nguoi mang gen
bénh trong cong dong va tu van tién hon nhan. Kiém soat ngudi mang gen
trong cong dong 1a viéc kho kha thi. Tu van tién hon nhéan ciing khong ngin
duge ngudi ta két hon ma chi dé cac cap vo chdng nguy co cao c¢6 kién thirc
vé bénh thalassemia va can dén cac co s¢ y té co du ning luc dé chin doan
truée sinh khi mang thai. Hai 1a sang loc va chan doan truéc sinh nham
phong ngira viée sinh ra cc truong hop mic bénh méi. Nhidu qudc gia co
tan suat mic bénh thalassemia cao nhu Y, Hy Lap, Thai Lan, Hong Kong
da trién khai cac chuong trinh phong chdng bénh rat thanh cong thong qua
viéc sang loc va chan doan trudc sinh.

Sang loc va Chan doan trude sinh bénh thalassemia 1a giai phap hiéu
qua duy nhit nhdm phong tranh sinh ra nhing tré bj bénh thalassemia trim
trong bao gébm bénh phu thai hemoglobin Bart's va bénh thalassemia thé
nang. Néu trién khai dugc hé théng sang loc va chan doan trudc sinh bénh
thalassaemia mot cach thuong quy & phu nit ¢6 thai s€ giup nhéan dién ra
duoc nhiing gia dinh c6 nguy co cao sinh con mang gen bénh thalassemia,
va quan trong hon, chan doan trudc sinh s& giup chan doan ra duoc nhimng
thai bi bénh a-thalassemia thé ning (bénh phu thai Hb Bart’s) dé ngimg thai
som; chan doan ra dwgc nhiing thai bi B-thalassaemia thé ning dé tu van
cho gia dinh hodc ngimg thai sém hodc dwa tré di diéu trj sém ngay tir nim
dau doi.

Hiép hoi thalassemia thé gigi khuyén céo sir dung ngudng MCV <
80fL, MCH<27pg trong sang loc ngudi mang gen bénh thalassemia.

Tai Viét Nam, BO Y té d& ban hanh huéng dan quy trinh xét nghiém sang
loc thalassemia dua vao chi sb thé tich trung binh hong cau MCV<80fL.

Tai Viét Nam, qua trinh sang loc va chan doan trude sinh dugc tién
hanh & cac bénh vién chuyén nganh Phy San. Sau khi sang loc ra nhiing cap vo
chdng c6 nguy co cao sinh con méc bénh thalassemia thi thai phu va gia dinh
s& dugc chuyén 1én trung tim Chan doan trude sinh dé dugc cac chuyén gia vé
di truyén tu van cac xét nghiém dot bién gen can lam dé chan doan.

Dé xuit quy trinh sang loc va chin dodn truwée sinh bénh thalassemia.

Qua nghién clru ndy va tham khao nhiing quy trmh sang loc va chan
doan truc sinh bénh thalassemia tai mot sb qudc gia phong chéng



thalassemia thanh cong, ching t6i dé xuit mot quy trinh sang loc va chan
doan trude sinh bénh thalassemia nhu sau:

Sang loc Phu nir dem Am tink MNgimg sang loc.
kham thai: Theo dii fagj dinh Li
FIM TPT TE mau nEea Wi
Am tinh
Duones tinh
ey Sang loc ching:
2 = lo omE:

HI TPT TE man nEoai 3

cho 2 v chomg
1.9&:&1:1.3&5;:16@1@
Chiome
2 M BEG thalassamia cho wo,

Thar khiéng mang gen
e L swepwio - roe wvin
Irrer ik mdu CHOMg FOM

Thai mang kifu gen
thele seemiin thé nhe-
e win khdm cho con

=T e strfs mgay sau streh

So do 4.4: Quy trinh sang loc va chin dodn trudc sinh thalassemia.
Bud6ce 1: Sang loc nhirng phu nir dén kham thai bang xét nghiém tong
phan tich té bao méau ngoai vi, ngay tir 1an kham thai dau tién.

- Sang loc &m tinh: nhan dinh két qua 1a am tinh khi thé tich trung
binh hong cau (MCV) va huyét sic t6 trung binh hong cau (MCH) trong
gi¢i han binh thuong.

- Sang loc dwong tinh: nhan dinh Kkét qua 1a duong tinh khi thé tich
trung binh hong cau giam (MCV< 80fl) va/ hodc huyét sic t6 trung binh
hong cau giam (MCH< 28pg).

- Thai phu ¢6 két qua sang loc am tinh thi ngung sang loc, tiép tuc theo
ddi thai dinh ky.

- Thai phu c6 két qua sang loc duong tinh thi chuyén buéc 2.

- Thai phu c6 két qua sang loc duong tinh kém theo c6 tién sir ban than va
gia dinh lién quan dén bénh thalassemia nhu ban than, chong, con c6 nguoi
mang dot bién gen thalassemia hoic tién sir phu thai thi chuyén budc 3.



Buéc 2: sang loc cho chdng bang xét nghiém tong phan tich té bao mau
ngoai vi khi két qua sang loc cta thai phu la dwong tinh.

- Néu két qua sang loc cho chdng l1a am tinh thi ngimng sang loc, tiép
tuc theo doi thai dinh ky.

- Néu két qua sang loc cho chdng 1a duong tinh thi chuyén budc 3.

- Néu vog, chong c6 két qua sang loc duong tinh kém theo co tién st
ban than va gia dinh lién quan dén bénh thalassemia nhu ban than, chong,
con c¢6 ngudi mang dot bién gen thalassemia hoc tién sir phu thai thi co thé
chuyén budc 4 ma khong qua buéc 3. Thyc tién, c6 nhiing cap vo chong
tién sir phu thai, c6 con di dugcchan doan mang gen bénh thalassemia, hai
vo chong khdng cd triéu ching 1am sang, viéc chi dinh 1am xét nghiém chan
doén bénh thalassemia cho thai ma khong qua budc chan doan bénh cho hai vo
chdng 12 mét nhu cau thiét thuc va tranh lang phi, gidp chan doan chinh x4c két
qua dot bién gen cua thai dé co giai phap tu van di truyén.

Bud6c 3: chan doan bénh thalassemia cho thai phu va chéng khi két qua
sang loc cua hai vo chdng 1a duong tinh.

- Tu van 1am xét nghiém dién di huyét sic té cho hai vo chong dé dinh
huéng 1am xét nghiém dot bién gen. Néu két qua dién di c6 HbAL giam,
HbA?2 ting, c6 HbE thi dinh hudng tim dot bién gen p- thalassemia, tuy
nhién d6i khi van c6 thé c6 phdi hop ca dot bién gen a- thalassemia. Néu
két qua dién di trong giGi han binh thuong hozc ¢6 xuét hién HbH, HbCs, ...
thi dinh huéng tim dot bién gen o — thalassemia.

- Xac dinh chin doan bang xét nghiém tim dot bién gen thalassemia
cho hai vg chong.

Budéc 4: Chéan dodn trudc sinh cho thai.

Day 1a muc tiéu cudi cting can dat dugc dé co két qua chén doan 12 thai
c6 mang gen bénh hay khong va kiéu gen co gdy ra biéu hién kiéu hinh 1a
bénh thalassemia thé ning hay khong.Choc i ldy bénh pham lam xét
nghiém dot bién gen thalassemia cho thai 1a bién phap théng dung nhat.
Budc 5: Tw vén di truyén.

Tuy theo két qua dot bién gen cia thai dé dwa ra cac 16i khuyén di
truyén. Néu thai mang kiéu gen s& biéu hién kiéu hinh 1a bénh thalassemia
thé ning thi tu vin nging thai sém. Néu thai mang kiéu gen s& biéu hién
kiéu hinh 1a bénh thalassemia thé nhe thi tu van gitr thai, kham va diéu tri
cho con sau sinh & chuyén nganh Huyét hoc, chan doan trude sinh sau nay
khi c6 thai. Néu két qua thai khong mang dot bién gen bénh thalassemia thi
tu van luu trir méu cudng ron ngay sau sinh de c6 thé sir dung diéu tri ghép
té bao gdc cho nhirng nguoi trong gia dinh mac bénh thé nang.



KET LUAN

Qua nghién ctru sang loc bénh thalassemia & phu nit c6 thai dén
kham va diéu tri tai bénh vién Phu San Trung Uong, chung t6i rut ra mot
sb két luan nhu sau:

1. Md ta mét sé chi sé huyét hoc caa cac thai phu tham gia sang loc
bénh thalassemia tai Bénh vi¢n Phu San Trung Uong.

1.1. Trong s6 9516 thai phu duoc sang loc bénh thalassemia phét hién duwoc
ty I¢é sang loc duong tinh 1a 13% (v&i s6 lugng cu thé 1a 1237/9516).

1.2. Ty l¢& thiéu mau (véi chi s6 HGB<110g/1) ciia cAc thai phu 1a 11,8%.
1.3. Ty 1& hong cau nho (voi chi s6 MCV<80fL) cua cac thai phu 1 6,2%.
1.4. Ty 1& hong cau nhugc sic (v6i chi s6 MCH< 28pg) ctia cac thai phu la
12,8%.

Phuy nir ¢6 thai co hf)ng ciu nho voi chi sé thé tich trung binh hbng ciu
MCYV nho hon 80fL hodc hong cau nhugc sic voi chi s6 huyét sic tb trung
binh hong cau MCH nho hon 28pg can dugc tu van lam xét nghiém chan
doan bénh thalassemia cho hai vo chong va chén doan trudce sinh cho thai
néu hai vo chong mang gen bénh c6 nguy co di truyén sinh con méc bénh
thalassemia thé nang.

2. Két qua chin dosn trwéc sinh bénh thalassemia.
2.1. Ty l¢ thai mang gen bénh thalassemia.
61% thai mang dét bién gen a- thalassemia;
7,3% thai mang d¢t bién gen bénh - thalassemia;
2.2. Ty 1¢ mdc bénh ciia thai:
29,3% thai mdc bénh a- thalassemia thé nang;
7,3% thai mac bénh p- thalassemia thé nang;
42,3% thai mang gen bénh thalassemia thé nhe;
21,1% thai khéng mdc bénh.
2.3. Siéu am: ¢o 14 trudong hop siéu am chan doan phu thai thi ca 14 thai
mang dong hop tir ot bién gen SEA, can ngimg thai nghén sém.
2.4. Tién sir san khoa: tién str phu thai c6 64 truong hop thi 25 trudng hop
(chiém 39,1%) lap lai pht thai & 1an c6 thai nay.

Chan doan trudc sinh bénh thalassemia di dwa ra nhiing két qua chinh
xac vé kiéu gen cua thai, gitip cac bac sT tu van vé bénh tat va giai phap san
khoa cho thai phu va gia dinh.Nhiing ngudi c6 tién sir ph thai hodc siéu
am phu thai can duoc chan doan trude sinh bénh a-thalassemia.

KIEN NGHI

Xay dung quy trinh sang loc va chan doan trudc sinh bénh thalassemia
O phu nit ¢6 thai theo so d6 4.4.
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INTRODUCTION
BACKGROUND

Thalassemia is a recessive anemia group based on Mendel's rule
because the globin gene mutation reduces or does not produce globin to
form hemoglobin, causing anemia. The disease has 2 main groups: a-
thalassemia and (-thalassemia depending on the cause of mutation in the
gene a-globin or B-globin. This is a hereditary anemia distributed globally
but has a clear geography: high rates in the Mediterranean, the Middle East,
Asia, and the Pacific.

Alpha-thalassemia may be the most severe clinical disease, edema Hb
Bart’s. Pregnant woman with edema Hb Bart’s is a high-risk pregnancy
event both for the mother and for the fetus. On the fetal side: usually the
fetus dies in the womb or immediately after birth. On the mother's side: if
the placenta is associated, the mother is at high risk of pre-eclampsia and
postpartum haemorrhage. Beta-thalassemia may be the most severe clinical
disease with severe hemolytic anemia and complications in many organs of
the body. Babies with homozygous beta-thalassemia are still healthy, but
will develop severe thalassemia early in the first year of life. These patients
require lifelong blood transfusion and chelation treatment and low quality
of life due to complications of the disease.

Vietnam has a high prevalence rate on the map of thalassemia in the
world, currently about 3% of the population carries the gene thalassemia,
the incidence rate is about 0.5-1% for Kinh ethnic people, rising 10 -25% in
some mountainous ethnic groups. The question is how to reduce the number
of people with thalassemia major and reduce the complications they have to
suffer.

Today, the molecular genetic mechanism of thalassemia is clearly
described. Evidence has shown that expanding screening, genetic
counseling combined with prenatal diagnosis in couples at high risk of
having a baby with thalassemia major may reduce mortality and morbidity.
thalassemia. In the North of Vietnam, there are many studies on
thalassemia, but no studies have conducted screening and prenatal diagnosis
of thalassemia in pregnant women. With the desire to establish a process of
screening for those who carry the thalassemia gene, genetic counseling and
prenatal diagnosis of thalassemia, we conducted the research:

“Study on screening Thalassemia disease in pregnant women who
come for medical examination and treatment at the National Hospital of
Obstetrics and Gynecology”, with two objectives:
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3. Describe some hematological indicators of women participating in
thalassemia screening at National Hospital of Obstetrics and
Gynecology.

4. Analyze the prenatal diagnosis of thalassemia at the National
Hospital of Obstetrics and Gynecology.

2. The urgency of the topic

Congenital hemolytic disease is a problem of the whole society,
seriously affecting the economy, life and future of the race but is an
preventable disease with basic screening tests, low cost .

Prevention is the most effective control method through screening
tests, detecting disease genes from the pre-marital stage and detecting
disease genes for fetuses through prenatal diagnosis. The Vietnam
Association of Congenital Hemolytic Society is working hard to develop a
national Thalassemia program with the goal of controlling diseases,
controlling the development of disease genetic resources, limiting children
born with serious illnesses, improving quality of life. for patients and
improve the quality of the Vietnamese population. Around the world, many
countries have effectively implemented the national Thalassemia program
and for many years no more babies with thalassemia have been born.

In Vietnam, the diagnosis, screening of people carrying genes,
treatment of thalassemia and prenatal diagnosis have reached a quality
comparable to other countries in the region and around the world. In 2014,
the Ministry of Health issued a Guideline for diagnosis and treatment of
thalassemia as well as a process for screening thalassemia but did not
mention the issue of screening for people carrying genes from pregnancy,
helping to diagnose prenatal The fetus carries a serious disease gene
mutation at an early gestational age, preventing the birth of babies with
severe thalassemia. So the thesis topic titled “Study on screening
Thalassemia disease in pregnant women who come for medical
examination and treatment at the National Hospital of Obstetrics and
Gynecology ” is topical and necessary.

3. Contributions of the thesis

- This is the first Viethamese study to research and propose a process
of screening and prenatal diagnosis of thalassemia in pregnant women.

- The study has analyzed the value of the testing indicators applied to
thalassemia screening and the less valuable tests in screening and
diagnostics to reduce unnecessary testing assignments that cause waste of
resources.
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- Process has provided clear solutions for pregnant women and families:

+ In case of pregnancy with the genotype corresponding to the
thalassemia major phenotype, pregnancy termination is advised;

+ If the fetus does not carry the disease gene, it is advisable to store
umbilical cord blood right after birth to use stem cells extracted from
umbilical cord blood to treat diseases for relatives if indicated;

+ Cases of pregnancy carrying the disease gene corresponding to
the thalassemia mild phenotype, consultation and treatment for postpartum
children.

4. The structure of the thesis

The thesis has 124 pages including: Introduction: 02 pages; 38
pages of overview; research subjects and methods: 16 pages; research
results: 27 pages; discussion: 38 pages; conclusion: 02 pages; 01 page of
recommendations.

The thesis has 25 tables, 09 charts, 08 pictures and 04 diagrams.
The study used a total of 103 references

CONTENTS OF THE THESIS

Chapter 1: OVERVIEW
1.1. Pathogenesis of thalassemia.
1.1.1. The index of erythrocytes in normal people
Parameters in ordinary people:
v'RBC count (RBC): from 4.0 to 5.2 Tera/liter.
v"Hemoglobin (HGB): from 120 to 160 grams/liter.
v Mean red blood cell volume (MCV): 80 to 100 fentolites.
v" Average red blood cell hemoglobin (MCH): from 28 to 32 picrograms
According to the World Health Organization (WHO), anemia is the
phenomenon of reducing hemoglobin and the number of red blood cells in
the peripheral blood leading to lack of oxygen supply to the body's tissue
cells. Anemia when the concentration of Hemoglobin is lower:
130g/linmen
120 g/ 1in women
110 g/ I in the elderly and pregnant women
MCV <80fl is a small red blood cell. MCH <28pg is weak red blood cell.
1.1.2. Hemoglobin
Hemoglobin is the main component of red blood cells, which
transports oxygen from the lungs to the tissue and CO; from the tissue to
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the lungs. Each red blood cell has about 300 million hemoglobin molecules.
Structure hemoglobin consists of 2 components are hem and globin. Each
hemoglobin molecule consists of 4 units, each unit has 1 globin chain and 1
hem core. Hem has Fe™ structure with 4 porphyrins; Iron has 6
connections: 4 with porphyrin, 1 with nitrogen of histidine and 1 with
oxygen. Each hemoglobin molecule has 2 pairs of the same globin chain
one by one but in two different types, each string is denoted by the Greek
characters: a (alpha), B (beta), 6 (delta), y (gamma), € (epsilon), & (zeta).

Depending on the stage of individual development, globin consists of
different polypeptide chains: Zeta (§), epsilon (g), gamma (y), alpha (o),
beta (B), delta (8). The genes that govern the formation of epsilon, gamma,
beta and delta chains are located on chromosome 11. The genes that govern
the formation of alpha and zeta chains are on chromosome 16.

Adults have 97.5% HbA, about 2% HbA2 and about 0.5% HbF.

1.1.3. Pathogenesis mechanism:

- Reduced globin chain production. Alpha thalassemia disease:
reducing a-globin chain synthesis should reduce the connection between o
chains and B, 8, y chains. The consequence is decreased HbA, HbF, HbA2.
B-thalassemia disease: reducing total B-globin chain synthesis, so increase
in connection between o and &, chudi chains. The consequence is decreased
HDbA, increased HbF, increased HbA2.

- Change of Hemoglobin. The result is weak red blood cells, anemia,
hemolysis, jaundice, splenomegaly, bone deformation, excess iron
1.2. Alpha thalassemia disease.

Alpha thalassemia disease occurs due to a mutation of the gene coding
for the synthesis of a globin chains, resulting in the decrease or absence of
o globin chains in the hemoglobin molecule. This decline in synthesis
results in an excessive increase in the synthesis of B globin sequence
making the y4 molecule, called Bart's Hb (during pregnancy), and s, called
HbH (during adulthood). a globin sequence is synthesized from 4 genes,
including 2 genes HBAL and 2 genes HBA2. The number of a globin
sequences depends on the number of active genes. The less active genes a
person has, the less the a globin sequence becomes and the more alpha
thalassemia virus is.

Depending on the genotype, alpha thalassemia has different phenotypic
manifestations



Disease Genetic Clinical Total Hb Prognosis
state characteristics blood electrophoresis
analysis
tests
Hidden ao/o- No No No symptoms | Good
symptoms | symptoms
Minor oa/-- No MCV | | Normal Healthy.
a-/a- symptoms | MCH 25% are
likely to be
seriously ill.
Intermediate | a-/-- Mild MCV { | HbA May
hemolytic | MCH | decreases. transfuse
anemia. Hbd Appearance of | blood.
Some HbH 25% are
people with likely to be
severe seriously ill.
anemia
need a
blood
transfusion.
Major -/-- Edema. HbA Babies do
(Hydrops The fetus decreases. not have the
Fetalis) dies in the Appearance of | ability to
womb  or Hb Bart’s. survive.
dies shortly Mother is at
after birth. high risk of

preeclampsia
and
postpartum
haemorrhage.

1.3. Beta thalassemia

[ thalassemia occurs due to a point mutation on the 3 chain locus

that reduces or deactivates the coding gene for the synthesis of  globin,
resulting in a decrease or non-synthesis of the 3 globin chain.

genotype.

The phenotypic expression of [-thalassemia depends on the
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Disease Genetic Clinical  |Total blood Hb Prognosis
state charact analysis  |electrophoresi
eristics tests S
Minor B*/B May be MCV { Hb A 4 mild | No need for
B%/B anemic MCH HbA2>3.5% | blood
B*/B* Maybe liver, | HC bia HbF  >3.5- | transfusion
splenomegal 10%
y
Intermedi | B*/p Hemolytic MCV { Hb A< 80% | May
ate B%B anemia MCH | HbA2 transfuse
B*/p* Liver, HC bia >3.5% blood
Bl splenomegal | Hpl HbF  =20-
Btlat y 80%
B*/HbE
Major BY/p° Anemia MCVY Hb A =0 Blood
(Cooley BY/B* Liver, MCHY{ HbA2=  2- | transfusion
anemia) B*/p* splenomegal | HC bia 7% Waste iron
y Hbd HbF >90% | Complicati
Bone HC cells? ons: heart
deformation | Eerritin? failure,
Slow Skull X- liver
physical and ray: bone failure,
mental deformatio endocrine
development. | disorders
Manifest
early, maybe
from several
months old.

1.4. Screening and prenatal diagnosis of thalassemia
1.4.1.0Objectives: The purpose of screening and prenatal diagnosis of
thalassemia is to diagnose the genotype of fetus at the earliest possible
gestation week.

1.4.2. Prenatal screening and diagnosis process:

1) Early screening to identify couples at risk of having a baby with
thalassemia.
2) ldentifying the mutations causing the disease in these couples.
3) Obtaining the genetic material from the fetus safely and quickly for
diagnosis.
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4) Determining the genotype of fetus by fetal DNA analysis based on
mutant type of father and mother.
1.4.3. Subjects screened and diagnosed before birth thalassemia
- Screening for all women preparing to become pregnant or pregnant.
- Prenatal diagnosis of thalassemia in pregnant cases in families where
someone has had thalassemia: a spouse, or child has been identified as
having thalassemia gene or screening out a high risk couple for giving birth
have thalassemia.
1.4.4. Advice on genetic results

The pregnant couple will receive genetic counseling based on the
results of genetic analysis of the fetus to decide whether to keep or suspend
pregnancy in accordance with science and family circumstances.

Chapter 2: RESEARCH SUBJECTS AND METHODS

1. 2.1. Time and place of research.

2. The study was conducted at the National Hospital of
Obstetrics and Gynecology between July 2015 and September 2018.

3. 2.2. Research subject.

2.1.1. Subject group for objective 1: Describe some hematological
indicators of women participating in thalassemia screening.
2.1.1.1. Selection criteria.

- Women come for prenatal check-up and prenatal counseling at
National Hospital of Obstetrics and Gynecology.

- Gestational age: any gestational age, as soon as possible after
diagnosis of pregnancy.

- There are results of total peripheral blood cell analysis.
2.1.1.2. Exclusion criteria.

- Multiple pregnancy. - Stillbirth. - The patient is in an emergency
situation.
2.1.2. Subject group for objective 2: Analyzing the prenatal diagnosis
results of thalassemia.
2.1.2.1. Selection criteria: based on one of the following three criteria.

- Families with someone with thalassemia: a spouse, or child with a
gene carrying thalassemia.

- Couples at high risk of having a baby with thalassemia after
screening: both spouses have small or weak red blood cells.

- History of edema birth.
2.1.2.2. Exclusion criteria.
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- Pregnant women do not agree to amniocentesis or contraindications
to amniocentesis.
4, 2.2. Research Methods.
2.2.1. Research design.

This study used retrospective cross-sectional descriptive research in
conjunction with the prospective study.
2.2.2. Sample sizes and sample selection.
2.2.2.1. Sample size.

The sample size is calculated by the formula:

2 p(l - p)
= X —
V=209

N is the sample size for the study

a is a Type | error. With a 95% confidence interval, we have

0=0,05, So Z(1. o/2) is 1.96.

P 1a ty 1€ phu nit c6 thai dugc chin doan thalassemia tai bénh vién
Phuy San Trung Uong theo nghién ctru ndm 2013, wdc tinh p = 1%.

P is the percentage of pregnant women diagnosed with thalassemia
in the National Hospital of Obstetrics and Gynecology according to a 2013
study, estimated p = 1%.

¢ is the relative accuracy, equal to 20%, error E = p.e = 0.002
replaced into the formula, we have:

N = 1,962 x 001059 _ 9507,96
- (0,01 x 0,2)2 ’

In this study, the sample size was 9516.
2.2.2.2. Selecting sample.

We applied the technique of non-probability sampling, convenient
sampling: all women who had prenatal check-up and prenatal counseling at
the National Hospital of Obstetrics and Gynecology were tested for
peripheral blood cell analysis..

Obijective 1:

- Collect pregnant women for prenatal check-up and prenatal
counseling from October 2016 to September 2018.

Objective 2:

- Take retrospective data from October 2016 to July 2015 with
amniocentesis for pregnant women to diagnose thalassemia gene mutation
in fetus.
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- Get prospective data from October 2016 to September 2018 with
amniocentesis for pregnant women to diagnose thalassemia gene mutation
in fetus.

2.2.3. Research progress.
2.2.3.1. Research scheme.

Women who have antenatal visits and prenatal counseling at the
National Hospital of Obstetrics and Gynecology are screened for
thalassemia according to the following chart:

Wonrl-en attending antenatal Negative Stop screening.
care: Hor_'lito_ring pregnancy
Screening: total peripheral blood periodically.
cell analysis o
Hagative
Posttive

Husband screening: peripheral
- blood cell analysis

'
Diagno=sis of thalassemia for pregnant women and
husbands -
1. Hemoglobin serum test, ferritin for spouses Poctive

2. Hb electrophoresis test for spouses
3. Testing for mutant gene thalassemia for spouses

Amniocentesis test for

gane mutation for
fetus

Figure 2.1. Research scheme
2.2.3.2. Steps to conduct the research.
Step 1: Screening the pregnant women for prenatal check-up and prenatal
counseling by peripheral blood cell analysis.

» Negative Screening: identify results as negative when average red
blood cell volume (MCV) and red blood cell mean hemoglobin (MCH) are
within normal limits.

» Positive screening: identify results as positive when average red
blood cell volume decreases (MCV <80fl) and / or erythrocyte mean
hemoglobin decreases (MCH <28pg).

Step 2: Screen the husband by a peripheral blood cell analysis when the
screening result is positive.
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Step 3: Diagnose thalassemia for pregnant women and husband when
the screening result of the couple is positive.

Step 4: Diagnosis of thalassemia for the fetus by amniocentesis test
genetic for thalassemia gene for fetus. Amniocentesis is indicated in the
following cases:

» A pregnant woman or a husband or a child has a thalassemia gene

» History of edema.

» The case of preghant women with test results carrying the mutant gene
thalassemia without participation of the husband's test (such as the case of
single mothers, hushands who go away, husbands do not want to be tested)
still appoint amniocentesis Diagnosis for pregnancy.

Step 5: Genetic counseling according to fetal gene mutation test results.
2.2.5. Methods of data collection and processing.
- The data is recorded in the unified study sample.
- Data are encrypted and entered using EPIDATA 3.1 software, then
analyzed by medical statistical method under the program SPSS 16.0
Chapter 3: RESEARCH RESULTS

5. 3.1. Describe some hematological indicators of women
participating in thalassemia screening at National Hospital of
Obstetrics and Gynecology.

Between October 2016 and September 2018, this study collected
9516 women attending antenatal care and prenatal counseling at the
National Hospital of Obstetrics and Gynecology who were screened for
thalassemia by a meta-analysis. Peripheral blood cells.
3.1.2. Positive screening rate:

123
1,3%

13

5516 |
| | I I

0 2000 4000 6000 8000 10000

O Totat _ [ Positive scrssning B amniocentasis

Figure 3.1: Positive screening rate
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Of all 9516 study subjects who were screened for thalassemia by a
peripheral blood cell total assay, 1237 positive screening cases were found,
meaning that pregnant women exhibited small red blood cells and / or weak
red blood cells, accounting for 13%. These cases were advised to screen for
husbands by a total analysis of peripheral blood cell analysis, hemoglobin
electrophoresis and thalassemia gene mutation tests for the couple. 123
pregnant women diagnosed with thalassemia gene mutation and
amniocentesis were diagnosed for pregnancy.

3.1.3. Rate of anemia (HGB < 110g/I):

_l

= Anemia
No anemia

Figure 3.2: Anemia rate
There were 1131 pregnant women with anemia with HGB <110g / |,
accounting for 11.8%. The number of pregnant women without anemia was
8385 people, accounting for 88.2%.
3.1.4. Test results for average red blood cell volume (MCV):

— = % %

mev
of

Positive scresning grous STOuR of reesareh sub|eete
Figure 3.3: Test result of average red blood cell volume
Of the 9516 study subjects, 95% of these women had an MCV of
between 90.3+3.6 fL - this value is in the reference range of the
normal person. In the positive screening group (small red cells or
asthenia), 95% of these women had an MCV of 78.0£7.3 fL - less
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than the reference value of the normal person. Among women with
the thalassemia gene, 95% of these women had an MCV of 66.9+4.8
fL, which is smaller than the normal reference.

3.1.5. Results of hemoglobin mean hemoglobin (MCH) test:

=
"8l

‘Group of ressarch subjects
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Figure 3.5: Test result of average red blood cell count
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Of the 9516 study subjects, 95% of these women had an
MCH index of about 30.3+1.1 pg - this value is in the reference range
of normal people. In the positive screening group (small red cells or
asthenia), 95% of these women had an MCH index of 25.4+2.7pg -
less than the normal reference value. Among pregnant women with
the thalassemia gene mutation, 95% of these pregnant women had an
MCH of 21.6+1.8pg - less than the normal reference value.
6. 3.2. Results of prenatal diagnosis of thalassemia.
3.2.1. Gene result of pregnancy.

30 26

25
20.4

20

15 11

a-thalassemia B- thalassemia HbE Combined Normal

Figure 3.7: Test result of mutant thalassemia gene of fetus from amniotic fluid
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The a-thalassemia gene mutation, the most common in amniocentesis
results, was 75 cases, accounting for 61%..
Table 3.13: Mutation distribution of fetal thalassemia gene from amniotic

fluid.
Genotype Quantity| Rate %
Homozygous SEA 35 28.6
Heterozygous SEA 34 21.7
a-thalassemia | Heterozygous THAI 1 0.8
disease Heterozygous SEA and heterozygous 3 25
(75 cases, a3.7
61%) Heterozygous SEA and heterozygous 1 0.8
4.2
Heterozygous a3.7 and heterozygous 1 0.8
4.2
Homozygous CD17 1 0.8
Heterozygous CD17 3 2.5
B- tha_lassemia geth;%)Z/gous CD17 and heterozygous 2 1.6
disease Heterozygous CD41/42 and 1 0.8
(97%%;?)5’ heterozygous CD71/72
Heterozygous CD41/42 1 0.8
Heterozygous CD41/42 and 1 0.8
heterozygous -28
Hemoglobin
disease E | Heterozygous CD26 2 1.6
(2 cases)
Homozygous SEA and heterozygous 1 08
CD26 ‘
. Heterozygous SEA and heterozygous 1 0.8
Combined CD26, h};gterozygous CD71/72 ¥
(181.8061/2;;3 o Heterozygous SEA and heterozygous 1 0.8
CD26, heterozygous CD41/42
Heterozygous CD26, heterozygous 1 0.8

CDA41/42
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Heterozygous CD26, heterozygous 2 16
CD17
Heterozygous SEA and heterozygous 1 0.8
CD26
Heterozygous SEA and heterozygous 1 0.8
CD41/42
Heterozygous SEA and heterozygous 2 1.6
CD17
Heterozygous CD41/42 and IVS-I 1 0.8
Normal 26 21.1
Total 123 100

Of the 123 amniocentesis cases, there were 75 pregnancies with the a-
thalassemia gene mutation, the most were SEA mutated homozygous with
35 cases and the SEA mutant had 34 cases. There are 26 pregnancies
without the thalassemia gene mutation.

3.2.2. Clinical classification of the disease when amniocentesis is
performed

9
7,3%

O a-thalassemia severe state @ B-thalassemia severe state

0O Mild state ONormal

Figure 3.8: Genetic detection rate of fetus when amniocentesis
The total number of pregnancies with genotype of a-thalassemia major
was 36 cases - accounting for 29.3%; The total number of thai-thalassemia
genotype pregnant women was 9 cases - accounting for 7.3% of the total.
There are 26 cases of fetus without disease gene, accounting for 21.1%.
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3.2.5. Relationship between MCV result and a-thalassemia gene mutation.
Table 3.16: Relationship between MCV result and a-thalassemia gene mutation

MCV (fL) | <65 65-74,9 | 75-79,9 | 80-85 Total

Gene mutation

Heterozygous SEA 26 62 2 0 90
(27.2% | (64.6% | (2.1%) (93.9%

) ) )

Heterozygous THAI 0 1 (1%) 0 0 1 (1%)

Heterozygous  SEA | 1 (1%) 2 0 0 3

and heterozygous (2.1%) (3.1%)

3.7

Heterozygous SEA 0 0 0 1(1%) | 1(1%)

and Cs

Heterozygous 3.7 0 0 1 (1%) 0 1 (1%)

Total 27 65 3 1 96

(28.2%) (67.7%)| (3.1%) | (1%) | (100%0)

Pregnant women with the o-thalassemia gene mutation had a
predominant MCV index of less than 75 mL, only 1 pregnant woman had
an MCV index in the normal human reference threshold of 81.1 mL.

3.2.6. Relationship between MCV result and g-thalassemia gene mutation.

Table 3.18: Relationship between MCYV result and p-thalassemia gene mutation
MCV (fL) <65 65-74,9 75-80 Total
Gene mutatio
Heterozygous CD17 5 2 0 7
(26.4 %) | (10.5 %) (36.8 %)
Heterozygous 2 1 0 3
CD41/42 (10.5 %) (5.3%) (15.8%)
Heterozygous 1 0 0 1
CD71/72 (5.3%) (5.3%)
Heterozygous 1VS1- 1 0 0 1
1 (5.3%) (5.3%)
Heterozygous CD26 0 2 3 5
(10.5%) | (15.8%) | (26.4 %)
Homozygous CD26 1 0 1 2
(5.3%) (5.3%) (10.5 %)
Total 10 5 4 19
(52.6%) | (26.3%) | (21.1%) (100%)
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52.6% of pregnant women with a mutation on the th-thalassemia gene
had an MCV index of less than 65 fL, in no case was an MCH of 75fL or
higher. 4 cases of MCV from 75fL to less than 80fL were 4 cases of
pregnant women with HbE disease (CD26 mutation in HbB gene).

3.2.7. Relationship between fetal gene mutation and fetal ultrasound

result.
Table 3.22: Relationship between fetal genotype and fetal ultrasound
Gene
mutation o B- Combi
Normal thalassemia | thalassemia ned, Total
Pregnanc HbE
ultrasound
Normal 23 53 9 13 98
(18.7%) (43.1%) (7.3%) (10.6% | (79.7%
)
Hydrops 0 14 0 0 14
Fetalis (11.4%) (11.4%
Other 3 8 0 0 11
(2.4%) (6.5%) (8.9%
)
Total 26 75 9 13 123
(21.1%) (61%) (7.3%) (10.6%) (100%)
P <0.05 <0.05 <0.05 <0.05

In 14 cases of Hydrops Fetalis, amniocentesis results in all 14
pregnancies with homozygous mutations for SEA.

3.2.20. History of obstetrics.

Table 3.23: Prenatal obstetric characteristics in the amniocentesis group

History of obstetrics Quantity Ratio %
The child with the disease gene 19 15,4
Hydrops Fetalis 64 52
Other 40 32.6
Total 123 100
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Out of 123 amniocentesis cases, 19 cases accounted for 15.4% had
children diagnosed with the gene thalassemia, 64 cases accounted for 52%
had a history of edema..

3.2.7. Relationship between fetal gene mutation outcome and edema history.
Table 3.25: Relationship between fetal genotype and obstetrical history

History Once Twice Total
Hydrops Hydrops
Gene mutatign Fetalis Fetalis
N % N % N %
Homozygous SEA 15 234 | 10 15.6 25 39.1
Heterozygous SEA | 20 31.3 5 7.8 25 39.1
Normal 8 12.5 4 6.3 12 18.7
Other 2 3.1 0 0 2 3.1
Total 45 70.3 | 19 29.7 64 100
D <0.05 <0.05

There were 19 cases with a history of 2 edema when amniotic fluid
tested for fetal gene mutations, 10 cases were continued to have a third
edema due to pregnancy with homozygous genotype of mutated SEA.

There were 45 cases of a single edema, but this time 15 pregnancies

continued to have edema.

Chapter 4: DISCUSSION
7. 4.1. Discussing the hematological indicators of pregnant women
participating in thalassemia screening at National Hospital of Obstetrics
and Gynecology.
8. 4.1.1. Thalassemia screening rate with the positive result.

Based on the Chart 3.1, out of all 9516 study subjects screened by the total
peripheral blood cell assay, there were 1237 positive screening results, meaning
that pregnant women showed pink small blood cells (MCV <80f/l) or weak red
blood cells (MCH <28pg). These cases are advised screening for her husband by
total peripheral blood cell analysis. If the screening is negative, there is no
expression of small red blood cells (MCV <80f/) or weak red blood cells (MCH
<28pQ), the screening is stopped because the husband is less likely to carry the
thalassemia gene. Based on the inherited mechanism of thalassemia, the recessive
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gene is inherited on the normal chromosome, where only one of the parents
carrying the disease gene may pass the heterozygous gene to the offspring. There
is no risk of severe thalassemia. In cases where the husband exhibits small red
blood cells (MCV <80f/1) or weak red blood cells (MCH <28pg), it is necessary
to diagnose the couple with thalassemia gene and how the genotype separates
them. genetic risk for children. To make a genotype diagnosis for a couple, they
must have a molecular genetic test to look for the thalassemia gene mutation.
4.1.2. Red blood cell characteristics in pregnant women.

Analysis of mean red blood cell volume (MCV) through Figure 3.3 shows
that 95% of the study subjects had an MCV index of 90.3+3.6 fL, this value is
in the reference range. of ordinary people. The positive screening group
(erythrocytes small or weak), 95% of these women had an MCV of 78.0+7.3 fL
- less than the reference value of the normal person (normally only MCV
numbers from 80 to 100fL). In pregnant women with thalassemia gene, the
MCV index is even smaller, 95% of these women have an MCV index of
66.9+4.8 fL, smaller than the reference value in ordinary people.

Table 3.16 shows an association between the MCV result and the o-
thalassemia gene mutation. Among 96 women with the a-thalassemia mutation,
67.7% of women had an MCV index of 65 to less than 75fL; the rate with an
MCYV index below 65fL is 28.2%; 1% of pregnant women had an MCV of 80
to 85fL.

Ngo Diem Ngoc studied clinical features, genotypes of HbH disease and
prenatal diagnosis of alpha thalassemia, resulting in 25.7% of the pregnant
women carrying the al-thalassemia gene had 25.7% pregnant women with
MCV index <65fL; 72.6% of pregnant women with the MCV index from 65 to
less than 80fL and 1.71% of pregnant women with the MCV index > 80fL .
This result is similar to our research results.

Table 3.18 shows that when there are 19 pregnant women with the f-
thalassemia gene mutation, all women have an MCV index of less than 80 mL.

Nguyen Thi Anh's research on the status of beta thalassemia gene in 260
ethnic minority women of childbearing age (from 15 to 49 years old) in Cho
Moi district, Bac Can province in 2017 concluded 100% of women if they
carry the beta thalassemia gene, the MCV is <80fL. This result is similar to
ours.

Studies around the world and in Vietnam also concluded that the
combination of MCV and MCH in thalassemia screening is necessary.
Therefore, in this study, we applied a positive screening index that a
combination of MCV standard <80fL or MCH <28pg will increase the positive
screening rate, thus reducing the rate of missing gene carriers. be involved in
thalassemia diagnosis. Subjects 1237 pregnant women with small or weak red
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blood cells (accounting for 13.9% of the total study subjects) according to
Figure 3.1 should continue to be tested to diagnose thalassemia for fetus.
However, in order to reduce the widely indicated tests due to high false positive
rates, we are based on a woman's personal history, family history of
thalassemia and obstetric history of pregnant women in relation to thalassemia
(such as having an infected child or carrying thalassemia gene, history of
edema) to advise pregnant women and their families to continue conducting
diagnostic tests for thalassemia for parents and fetuses.

4.2. Analyzing the prenatal diagnosis results of the gene for thalassemia
4.2.1. Results of fetal genetic mutation.

When amniocentesis was performed for genetic testing to detect
thalassemia gene in 123 cases, the obtained result (chart 3.7) was the highest
rate of a-thalassemia gene, accounting for 61% (75 cases). The B-thalassemia
gene accounted for 7.3% (there were 9 cases), pregnant women combined with
genotypes accounted for 8.9% (there were 11 cases), hemoglobin E had 2 cases
(1.6%) and 26 pregnant cases did not carry thalassemia gene (corresponding to
21.1%). Research by Nguyen Khac Han Hoan and colleagues to screen and
prenatal diagnosis of thalassemia gene mutation at Tu Du Hospital has detected
65.8% of fetus with a-thalassemia mutation, similar to the results of the study.
Our rescue.

According to Figure 3.8, the total number of pregnancies carrying the
genotype of a-thalassemia major can cause pregnancy termination is 36 cases -
accounting for 29.3%; The total number of B-thalassemia genotypes carrying a
severe genotype - if the infant lived, the child needed treatment for blood
transfusion and lifelong chelation - was 9 cases - accounting for 7.3%. There
are 26 cases of fetus not carrying disease gene - continue to keep the fetus and
should store umbilical cord blood at birth, accounting for 21.1%. The
pregnancy detection rate for thalassemia genotype was 21.4% in the study of
Nguyen Khac Han Hoan et al to screen and diagnose prenatal blood
thalassemia mutation at Tu Du Hospital, lower in the study. Our pregnancy was
29.3% with a heavy a-thalassemia genotype and 7.3% with a heavy f-
thalassemia major genotype.

4.2.2. Results of pregnancy ultrasound and history of Hydrops Fetalis.

The study of fetal ultrasound results in Table 3.22 showed that there were
14 cases of Hydrops Fetalis diagnosed ultrasonography, the amniocentesis of
these fetuses was homozygous for mutations of SEA gene. An Hydrops Fetalis
diagnostic ultrasound forces doctors to look for the cause of the disease and
homozygous a-thalassemia is one of the causes.

According to Table 3.23, the obstetric history of 123 pregnant women had
amniocentesis to diagnose mutant thalassemia gene for the fetus, 19 people
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(corresponding to 15.4%) had children who were diagnosed with thalassemia
gene. Certainly these people should be given a prenatal diagnosis for each
pregnancy to diagnose whether the fetus is carrying the thalassemia gene and
how the genotype for genetic counseling. Pregnant women should be counseled
for early amniocentesis from 16 weeks of pregnancy. If the fetus has the
Hydrops Fetalis Hb Bart’s genotype, advising pregnant women to stop
pregnancy early without pre-eclampsia or edema will help reduce obstetric
complications such as eclampsia and postpartum haemorrhage. If the fetus
carries the genotype of B-thalassemia major, carefully consult about the future
of the child to be treated for life-long treatment with blood transfusion and
chelation, the quality of life is reduced so that the family and pregnant woman
can decide to continue contraception or pregnancy termination. If the fetus does
not carry the disease gene, it is advisable for the pregnant woman and her
family to store umbilical cord blood right at birth to be able to separate stem
cells for treatment for him/her or a relative in the family when indicated.

Also according to Table 3.23, among 123 cases of amniocentesis for fetal
mutation, up to 52% (64 cases) had a history of Hydrops Fetalis. According to
Table 3.25, among these women with a history of Hydrops Fetalis, 45 women
with a history of edema once, this time 15 cases continued with Hydrops
Fetalis due to a homozygous pregnancy with mutated SEA gene, 19 pregnant
women with a history of 2 10 Hydrops Fetalis, the third time Hydrops Fetalis.

According to Table 3.25, among these women with a history of edema, 45
women with a history of edema once, this time 15 cases continued with
Hydrops Fetalis due to a homozygous pregnancy with mutated SEA gene, 19
pregnant women with a history of 2 10 Hydrops Fetalis, the third time Hydrops
Fetalis.

Edema is a high-risk pregnancy situation for both the mother and the
fetus. Edema Hb Bart's because the fetus receives all four a globin genes
mutated from both parents has so far no effective treatment solution, outcome.
still a stillborn fetus or die soon after delivery. The only solution so far for
prophylaxis is the in vitro fertilization couple and genetic biopsy to eliminate
Hb Bart’s homozygous’s0 before transferring the embryo into the mother's
womb. However, the process from in vitro fertilization, diagnostic embryo
biopsy, transfer of embryos to the uterus, to conception and the birth of a
healthy baby is a very expensive and time-consuming process. space.

Ultrasound for edema diagnosis and history of edema are still one of the
common reasons leading patients to prenatal screening and diagnosis at
National Hospital of Obstetrics and Gynecology. Facing these cases, the task of
obstetricians is to find a way to diagnose edema. If the cause of Hydrops Fetalis
is due to mutation of the gene for all 4 HBA genes, counseling for pregnant
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women and their families to stop early pregnancy to avoid severe motherhood
is pre-eclampsia, eclampsia.

4.3. Discussing the procedure for screening and prenatal diagnosis of
thalassemia in pregnant women.

Thalassemia is a global health problem. Management of thalassemiabetics
includes prophylaxis to prevent new cases from being born and to treat existing
patients. However, the treatment and management of seriously ill people has
been requiring a lot of resources from the sick and social families. Prophylaxis
to not produce new cases has two methods. One is to control disease carriers in
the community and to pre-marriage counseling. Gene control in the community
is hard to do. Pre-marital counseling also does not prevent people from getting
married, but only for high-risk couples who are knowledgeable about
thalassemia and need qualified health facilities for prenatal diagnosis before
pregnancy. The second is prenatal screening and diagnosis to prevent the birth
of new cases. Many countries with high prevalence of thalassemia, such as
Italy, Greece, Thailand, and Hong Kong, have implemented successful disease
prevention programs through prenatal screening and diagnosis.

Screening and Prenatal Diagnosis of thalassemia is the only effective
solution to prevent the birth of children with serious thalassemia including
Bart's hemoglobin pregnancy disease and thalassemia major. By implementing
the routine screening and prenatal diagnosis system for thalassemia in pregnant
women, it will help to identify families at high risk of having children with
thalassemia gene, and more importantly, Prenatal diagnosis helps diagnose
fetuses with severe a-thalassemia (Hb Bart's pregnancy disease) for early
termination of pregnancy; diagnose thai-thalassemia major fetuses to advise
families or stop early pregnancy or take children for treatment early in the first
year of life.

The World Association of Thalassemia recommends using MCV threshold
<80fL, MCH <27pg in screening for carriers of thalassemia gene .

In Vietnam, the Ministry of Health has issued guidelines for thalassemia
screening procedures based on an average MCV erythrocyte volume index
<80fL.

In Vietnam, prenatal screening and diagnostics are conducted in
specialized obstetric hospitals. After screening the couples at high risk of
having children with thalassemia, pregnant women and their families will be
referred to the Center for Prenatal Diagnosis for genetic experts to advise on
genetic mutation tests. need to do for a diagnosis.

Proposing the process of screening and prenatal diagnosis of thalassemia.
With this study and refer to the thalassemia screening and prenatal
diagnosis procedures in some successful thalassemia prevention countries, we
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recommend a thalassemia screening and prenatal diagnosis process as follows:

for ant +. Negane Swop scresning
= - MonRoring pregnancy
Tot=l peripheral Dlood o2l analsis perioaical
-
Negame
Positive
- —

= Diagnosis of thatsssemia In
the fetus:
Amnsocentasis test Tor
thalsssamia gene mutation in
Totus

Diagram 4.4: Process of screening and prenatal diagnosis of thalassemia.
Step 1: Screening the women for prenatal check-ups with a peripheral blood
cell analysis, right from the first prenatal check-up.

- Negative screening: identify results as negative when mean red blood
cell volume (MCV) and red blood cell mean hemoglobin (MCH) are within
normal limits.

- Positive screening: identify results as positive when average red blood
cell volume decreases (MCV <80fl) and/or erythrocyte mean hemoglobin
decreases (MCH <28pg).

- Women with negative screening results stop screening and continue to
monitor their pregnancy periodically.

- Women who have a positive screening result move to step 2.

- Pregnant women with positive screening results with a history of
themselves and their families related to thalassemia such as themselves, their
husbands, children with a thalassemia gene mutation or a history of pregnancy
are transferred to step 3.

Step 2: Screening for the husband by using a peripheral blood cell analysis
when the screening result is positive.
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- If the screening result for your husband is negative, stop screening and
continue monitoring the pregnancy periodically.

- If the screening result for the husband is positive, skip to step 3.

- If a husband or wife has a positive screening result and has a family
history of thalassemia, such as herself, her husband, or a child with a
thalassemia gene mutation or a history of pregnancy, she can transfer step 4
without going through step 3. In fact, there are couples who have a history of
pregnancy, have children diagnosed with the gene for thalassemia, the couple
have no clinical symptoms, the appointment of diagnostic tests thalassemia for
the fetus without the step of diagnosis for the couple is a practical need and
avoids wasting, helping to accurately diagnose the result of genetic mutation of
the fetus for a genetic counseling solution.

Step 3: Diagnose thalassemia for pregnant women and husband when the
screening result of the couple is positive.

- Counseling on testing hemoglobin electrophoresis for couple to guide
gene mutation test. If the results of HbA1 electrophoresis decreased, HbA2
increased, HbE, the orientation for finding the mutation of the B-thalassemia
gene, however, it is sometimes possible to have a combination of the a-
thalassemia gene. If the electrophoresis results are within the normal range or if
HbH, HbCs, etc. are present, then the orientation for the a - thalassemia gene is
detected.

- Determining the diagnosis by testing for mutations of the thalassemia
gene for the couple.

Step 4: Antenatal diagnosis for fetus.

This is the ultimate goal to be achieved to diagnose whether the fetus
carries the disease gene and whether the genotype will cause phenotypic
manifestations of thalassemia major or not. Thalassemia gene for pregnancy is
the most common method.

Step 5: Genetic counseling.

Depending on the result of the genetic mutation of the fetus to give
genetic advice. If the genotype pregnancy will manifest a phenotypic form of
thalassemia major, early pregnancy termination counseling. If the fetus is
genotype will manifest a phenotypic form of mild thalassemia disease,
pregnancy counseling, examination and treatment for the offspring in
Hematology, prenatal diagnosis later in pregnancy. If the pregnancy does not
carry the thalassemia gene, the umbilical cord blood storage will be consulted
immediately after birth so that stem cell transplantation can be used for family
members with severe illness.
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CONCLUSIONS

After studying the thalassemia screening in pregnant women who came for
medical examination and treatment at the National Hospital of Obstetrics and
Gynecology, we have drawn some conclusions as follows:

9. 1. Describing some hematological indicators of women participating
in thalassemia screening at National Hospital of Obstetrics and Gynecology
1.1. Among 9516 women who were screened for thalassemia, the positive
screening rate was 13% (the specific number was 1237/9516).

1.2. The incidence of anemia (with HGB index <110g/l) of pregnant women was 11.8%
1.3. The rate of small red blood cells (with MCV index <80fL) of pregnant
women was 6.2%.

1.4. The incidence of asthenic erythrocytes (with MCH index <28pg) of
pregnant women is 12.8%.

Pregnant women with small erythrocytes with an average MCV
erythrocyte index number less than 80fL or asthenic erythrocytes with an
average MCH erythrocyte hemoglobin index less than 28pg should be
consulted for diagnostic tests. thalassemia for the couple and prenatal diagnosis
for pregnancy if the couple carry the disease gene for a genetic risk of having a
baby with thalassemia major.

2. Results of prenatal diagnosis of thalassemia.
10. 2.1. The pregnancy rate of the thalassemia gene.

11. 61% of pregnant women had the a-thalassemia gene mutation;

12. 7.3% of pregnant women carry the f-thalassemia gene mutation;
13. 2.2. Ty l¢ mdc bénh ciia thai:

14.29.3% of pregnant women had severe a-thalassemia disease;

15.7.3% of fetuses had f-thalassemia major;

16.42.3% of pregnancies carry a thalassemia minor gene;

17.21.1% of pregnancies were not infected.

2.3. Ultrasound: there are 14 cases of ultrasound to diagnose pregnancy, and
all 14 pregnancies with homozygous mutations of the SEA gene, need to stop
pregnancy early.

2.4. Obstetric history: There are 64 cases of pregnancy with 25 cases (39.1%)
repeat pregnancy at this pregnancy.

Prenatal diagnosis of thalassemia gives accurate results about the
genotype of the fetus, giving doctors advice about the disease and obstetric
solutions for pregnant women and families. Pregnancy sounds should be
diagnosed before the a-thalassemia pathogenesis.

RECOMMENDATIONS

It is advisable to develop a process of screening and prenatal diagnosis

of thalassemia in pregnant women according to diagram 4.4.
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