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PAT VAN PE
1. Tinh cap thiét cia dé tai:

Hemophilia 1a bénh ua chay méau di truyén do thiéu yéu t& VIII/IX. Gen tong
hop yéu t6 VIII /IX nam trén nhiém sic thé X va khong c6 alen tuong tng trén
nhiém sic thé Y. Bénh di truyén lan do d6 gip chu yéu ¢ nam gi6i, con phu nit 13
nguoi mang gen.

Néu dugc chan doan sém va diéu tri day du, ngudi bénh hemophilia
hoan toan co thé c6 dugc cudc séng binh thuong, nguoc lai néu duoc chan
doan mudn ho sé& bi cac bién ching do chdy mau nhiéu lan, tré thanh ngu:ori
tan tat, tham chi chét som. Ngudi phy nit mang gen ngoai viée ¢co thé truyen
gen bénh cho thé hé sau con c6 nguy co bi chady mau kho cam do giam yéu to
dong mau. Uéc tinh tai Viét Nam c6 khoang 6000 ngudi bi hemophilia va
30.000 nguo1 mang gen bénh, tuy nhién maéi chi c6 khoang 40% bénh nhan
duoc chan doan, con da s6 ngudi mang gen chua dugc chan doan va quan li. Do
la bénh 1i di truyén nén trong mot gia dinh bénh nhan c6 thé c6 nhidu ngudi bi
bénh va nhiéu nguoi mang gen bénh, vi vay, can cir vao pha hé cua nguoi bénh
da dugc chan doan co thé phat hién ra cac truong hop bénh nhan méi va ngudi
mang gen, giup cho nguoi bénh va ngudi mang gen hemophilia duwoc chian doan
som va quan li kip thoi, co ¥ nghia quan trong trong diéu tri va phong bénh.

2. Muc tiéu ciia dé tai:

1. Phat hién cac truong hop hemophilia A va nguoi mang gen bénh trong

gia dinh cac bénh nhan hemophilia A dwa vao phan tich pha hé.

2. Phén tich mét s6 dac diém xudt huyét va xét nghiém dong mdu o bénh

nhdan hemophilia A va nguoi mang gen bénh moi dwoc phat hién.

3.Y nghia khoa hoc va thue tién ciia dé tai:

Déng gop madi vé khoa hoc:

- Trién khai va ung dung thanh cong phuong phap phan tich pha hé trong
phat hién bénh nhan va nguoi mang gen bénh hemophilia; Phat hién duoc mot
so trudng hop hiém gdp: hemophilia A két hop thiéu yeu t6 VIl bam sinh, thiéu
yéu t6 VI bam sinh, ngu’ol mang gen hemophilia A két hop hemophilia B.

- Xay dung duoc gia tri ngudng cua ti sé6 VIII/VWF:Ag trong chan doan
trinh trang mang gen;

- Thay d6i quan niém vé viéc ngudi mang gen hemophilia c¢d thé c6 biéu hién
xuat huyét va can duoc coi nhur bénh nhan néu cé nong do yéu té VIl < 40%.

Gia tri thuc tién cua dé tai:

- Phét hién duoc nhiéu bénh nhan méi va nguodi mang gen cé y nghia trong
viéc chan doan va phong bénh hemophilia; gilp bénh nhan va ngudi mang gen
duoc chan doan, diéu tri va tu van, tranh céac bién chiing do chan doan muon
gay ra.

- Latién dé dé tu van di truyén va chan doan trudc sinh cho céc thanh vién
trong gia dinh bénh nhan.



3. CAu tric cia dé tai:

- Lu4n an duoc trinh bay trong 141 trang (khéng bao gom tai liéu tham khao
va phu luc), bao géom 7 phan: dat van dé (2 trang), tong quan (30 trang), doi
tuong va phuong phap nghién ctu (25 trang), két qua nghién ctu (33 trang), ban
luan (49 trang), két luan (2 trang), kién nghi (1 trang).

- Luan an gém 35 bang, 12 biéu d6, 10 so d6, 5 hinh. Sir dung 132 tai liéu
tham khao bao gom 112 tai liéu tiéng Anh, 20 tai liéu tiéng Viét. Phu luc gdbm
mot s6 so do pha hé cua bénh nhan, mau thu thap théng tin xay dung pha hé,
phiéu diéu tra tinh trang chay mau, danh sach d6i twong nghién ciu.

Chuwong 1: TONG QUAN
1. 1. Bénh hemophilia:

Hemophilia A 1a mét bénh rdi loan chay méau di truyén hay gap nhat do
thiéu hut hodc bat thuong chirc niang cua yéu td VIII trong huyét twong. Bénh di
truyén lan, lién quan dén nhidém sac thé giéi tinh X vi vay da s6 ngudi bi bénh 1a
nam gidi, con phu nit 1a ngudi mang gen bénh. Mic di 1 bénh di truyén nhung
c6 khoang 30% cac truong hop khdng c6 tién st gia dinh, truong hop nay dugc
got la don phat.

Chan doan xac dinh hemophilia A dya vao 3 dic diém: (1). Triéu chiing 1am
sang c6 chay mau lau cam, tai phat nhiéu lan, hay gap ¢ khép, co; (2). Tién su
gia dinh bén me ¢4 nam gigi bi chay mau lau cam:; (3). Xét nghiém dong mau cé
yéu to VIII < 40%. Can cir vao nong do yéu to VIII chia 1am 3 mac do: mic do
nang (yéu té VIII < 1%), mtc d6 trung binh (yéu t& VIII 1- 5%), mtc d6 nhe
(yéu té VIII tir 5 — 40%).

1.2 Co sé sinh hoc va di truyén yéu té VIII

Yéu to VIII 12 mot heterodimer gom hai chudi nang va nhe néi voi nhau
boi ion dong. Cau trdc cua phtc hop nay duoc giir on dinh nhd su tuong tac
gitta c4c lién két ua nudc va ki nudc véi yéu té von Willebrand va Ca®*. Gen
quy dinh tong hop yéu t6 VIII nam & vi tri Xg28 trén NST giéi tinh X, 1a mot
trong nhiing gen I6n nhat cia nguoi, co kich thuéc 186 Kb gom 26 exon. Bot bién
gen F8 gay thiéu hut hoac bat thuong chirc nang protein yéu to VIII, 1am giam san
xuat thrombin dan dén tinh trang chay mau 1au cam ¢ bénh nhan hemophilia A. C6
nhiéu dang dot bién gen F8 gay bénh hemophilia A: Dot bién diém chiém ty 1é cao
nhét (47,5%), dot bién dao doan gom dao doan intron 1 va intron 22 (36,7%), dot
bién mat doan gen chiém khoang 10 - 15%. TUy thudc vao kiéu gen va vi tri dot
bién trén gen F8 ma gay ra bénh vai mirc @6 nang nhe khac nhau.
1.3 Céc phwong phap chan doan nguwdi mang gen:
1.3.1. Phan tich pha h¢

Do gen quy dinh san xuat yéu to VIII/IX niam trén nhiém sic thé X, di truyén
lin va khong c6 alen twong (ng trén nhidém sac thé Y vi vay cin clr vao quy luat
di truyén cua Mendel, dua vao pha hé c6 thé xac dinh duoc nam gidi ¢ kha niang
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bi bénh, nam giéi binh thudng, nguoi phu nir chic chin mang gen va ngudi phu
nir cO kha nang mang gen.

Néu mot nguoi dan 6ng bi bénh ldy mot ngudi phu nir binh thuong thi tat ca
con gai cia ho 13 ngudi mang gen, con con trai thi binh thuong (so d6 1.1). Néu
mét ngudi phu nit mang gen hemophilia lay mot nguoi dan 6ng binh thuong thi
xé&c suat cho méi lan sinh con caa ho 1a: 25% con trai binh thudng, 25% con trai
bi bénh, 25% con géi binh thudng, 25% con gai mang gen bénh (so do 1.2).

O ©

h h

XY XX ) ‘XY ) XX )
b& bj bénh me binh thwéng bé binh thudng me mang gen bénh

é é
. XX XX "xy XY
25% 25% 25% 25%
XY h XX con géi con géi con trai con trai
manggenbénh  pinh thiing bj bénh binh thuémg

14t c4 con trai tat ca con géi
binh thudng mang gen bénh Két qua cé thé trén mét [an sinh

So dé 1.1.va 1.2. So dé di truyén bénh hemophilia
Néu mot nguoi phu nit mang gen bénh két hén voi mot nguoi dan ong bi
bénh thi xac suat cho mdi lan sinh con cua ho 1a: 25% con trai bj bénh, 25% con
trai binh thudng, 25% con gai bi bénh, 25% con géai mang gen bénh (so d6 1.3).

()

"Xy hyx
bé bj bénh me mang gen bénh
hoyry : h,
XX " xx XY XY
25% 25% 25% 25%
con gai con géi trai con trai

So do 1.3. So do di truyén bénh hemophilia

Ngwoi phu nir chac chan mang gen khi théa mén I trong 4 diéu kién
sau: (1).Co6 it nhat hai con trai bj bénh; (2). C6 b Ia bénh nhan hemophilia; (3)
C6 1 con trai bi bénh va c6 it nhat 1 nguoi dan ong trong ho me bi bénh; (4). C6 1
con trai bi bénh va trong gia dinh ho me c6 it nhat 1 ngudi dugc chan doan 1a
nguoi mang gen.

Nguwoi phu nie c6 khd ning mang gen khi théa man 1 trong 3 diéu kién
sau: (1). Co 1 con trai bi bénh va trong gia dinh khong c6 ai bi bénh cling nhu
mang gen bénh; (2). C6 it nhat 1 ngudi dan ong trong ho me bi bénh va khéng
c6 con trai bi bénh; (3). La con cia mot nguoi mang gen bénh.

1.3.2. Phan tich yéu té déng mdu

Phan tich ti sé6 VIII/VWE :Ag c6 thé xac dinh dugc tinh trang mang gen
hemophilia néu ngudi phu nit 6 kha nang mang gen c6 ti s6 VIII/VWEF:Ag nho
hon ngudng. Nhuogc diém cia phuong phap nay 1a khong thé khang dinh dugc
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tinh trang mang gen néu c6 ti sé6 cao hon ngudng, hon nita khong cé mot hang
sb chung cho tat ca cac phong xét nghiém, mdi noi phai xay dung cho minh mot
ngudng riéng. Hién nay, phuong phap nay van dugc ap dung tai cac co sé chua
trién khai duoc xét nghiém di truyén hoic cac truong hop khong phat hién dugc
ton thuong di truyén cia ca thé bi hemophilia trong gia dinh.

1.3.3. Phan tich tén thuong di truyén

1.3.3.1. Phan tich tryc tiép dét bién

La phuong phap phat hién tinh trang mang gen cta cac thanh vién ni trong
gia dinh dya trén dot bién chi diém da xac dinh duogc trén bénh nhan hemophilia
A. C6 hai ki thuat chinh dé phét hién dot bién 1a ki thuat PCR va giai trinh tu
gen. V&i cac ki thuat ndy, phan tich truc tiép co thé phat hién duoc 97% cac
truong hop hemophilia A. Pay 1a phuong phap hién dai, chinh xac, tuy nhién,
do do 16N cia gen ciing nhu sy da dang vé dot bién nén yeu cau ki thuat va tay
nghé cao, ton nhiéu thoi gian va chi phi dat do. Poi voi cac trudng hop
hemophilia A mic d6 nang thi dot bién nén dwogc sang loc dau tién 1a dao doan
intron 22 sau d6 dén dao doan intron 1 vi 1a cac dot bién hay gap (45 - 50% ddi
véi dao doan intron 22 va 1 - 5% dbi véi dao doan intron 1).
1.3.3.2. Phan tich lién két

Phan tich lién két 1a phuong thirc theo di su di truyén cua nhiém sac thé X
bi dot bién trong gia dinh dua trén cac da hinh lién két trén nhidm sac thé X.
Céc da hinh thuong st dung enzym cit gigi han Bell, Hindlll, Xbal, Bgll, Mspl
(1), Mspl (2), Tagl va da hinh STR trong intron 13 va 22. Phuong phap phan
tich lién két thuc hién nhanh, twong d6i ré tién, dang tin cay dé phat hién céac
treong hop bi mang gen bénh hemophilia A trong gia dinh ¢c6 me mang gen
bénh. Tuy nhién, hiéu qua cua phuong phap phu thugc vao gia tri thong tin caa
cac da hinh str dung, phu thuéc vao tirng chiung téc nguoi.

1.4. Chan doan trwéc sinh :

Chan doén trudc sinh 12 mot phan quan trong trong cham sdc nguoi mang
gen va gia dinh cua ho. Trong mdi lan sinh, nguoi mang gen c6 nguy co truyén
gen bénh cho 50% con géi va 50% con trai. Cac thai phu c6 nguy co sinh con bi
hemophilia duoc 1y mau té bao thai nhi dé phan tich d6t bién hoic ldy mau
mau thai nhi dinh luong yéu t6 VIII.

1.5. Phéat hién bénh nhan va ngwoi mang gen hemophilia:
1.5.1. Phat hién bénh nhén:

Hién nay Viét Nam udc tinh con téi 60% bénh nhan van chua duoc chan
doan va viéc phat hién bénh nhan mai tré nén hét stc can thiét.

Pé phat hién bénh nhan méi cd nhiéu cach trong d6 1an theo dau vét la
phuong phap can cit vao co ché di truyén cia bénh ma xac dinh déi twong chinh
la nhitng ngudi c6 quan hé huyét thong véi bénh nhan, tir d6 tién hanh xét
nghiém chan doan. Do 13 mét bénh Ii hiém gap, lai c6 tinh chat di truyén nén
viéc khoanh ving ddi twong gidp cho viéc chan doan ¢ hiéu qua hon rat nhiéu.
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Viéc lan theo dau vét phat hién bénh nhan méi da duoc trién khai chu dong tai
vién Huyét hoc — Truyén méu trung wong tir nim 2004, gitp cho ngudi bénh
duoc chan doan sém va chan doan dung, dugc tu van va diéu tri kip thoi.

1.5.2. Phét hién nguwoi mang gen hemophilia

C6 nhiéu phuong phap phat hién ngudi mang gen. Viéc phdi hop cac
phuong phap c6 thé phat hién duoc gan nhu 100% céac truong hop trong do
dua vao phan tich pha hé 1a phuong phap duoc 4p dung dau tién. Pay la
phuong phap don gian, c¢d thé cho biét tinh trang nguoi phu nit trong gia dinh
bénh nhan chac chan mang gen hoic c6 kha ning mang gen dé tir d6 dua ra
cac chién luoc chan doan cho phu hop véi dic diém chung toc, kinh té, nhan
lyc, vin hoa va ton gido cua tirng quéc gia.

Hién trén ca nudc di c6 mot s6 co so trién khai cac phuong phap phat hién
ngudi mang gen. Mac du vay, cong tac phat hién va quan li ngudi mang gen
van con chua co tinh hé thong va chua dugc quan tim ding muc & c4c trung
tdm hemophilia.

Chuong 2: POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru
2.1.1. Déi twong nghién crru
La bénh nhan va nguoi nha bénh nhan bao gém:
- Nhém 1: 100 bénh nhan hemophilia A khong c6 quan hé huyét théng da
duoc chan doan (quy udc 1a bénh nhan géc).
- Nh6ém 2: 1402 thanh vién trong gia dinh cia 100 bénh nhan goc bao gom:
+ 869 nam gidi: La nhitng nguoi c6 kha ning mac bénh hemophilia;
+ 533 nit giéi: La nhiing ngudi c6 kha niang mang gen hodc chic chan
mang gen hemophilia, goi chung 14 ngudi c6 lién quan dén hemophilia.
- Nhém 3: 70 nguoi phy nir khdée manh (nhém ching).
2.1.2. Tiéu chudn lwa chen va logi trie
2.1.2.1. Nném 1: Céac bénh nhan goc
* Tidu chudn lya chon:
Bénh nhan di duoc chan doan hemophilia A ¢6 kha nang khai thac tién s gia
dinh tir 3 thé hé tro Ién.
* Tidu chudn logi tro:
Khong khai thac duoc tién st gia dinh da 3 thé hé; Thanh vién trong gia dinh
khong c6 kha nang tap hop va tham gia nghién ciu; Khong dong y tham gia
nghién cuu.
2.1.2.2. Nhom 2:
Cac thanh vién trong gia dinh bénh nhan gbc c6 kha ning mac bénh hoac
mang gen bénh hemophilia xac dinh theo quy luat di truyén Mendel.
a. Nam gidi ¢ kha nang mac hemophilia:
- C4c thanh vién c6 quan hé huyét théng vai bénh nhan thoa man diéu kién:



6

+ Cung thé hé hoic truéc thé hé voi bénh nhan: Anh em rudt, nhitng nguoi
ho hang bén me bénh nhan bao gdom: anh em ho, cau rudt, cau ho, bac rudt, bac
ho, 6ng ngoai, 6ng ho, cu ngoai, cu ho...

+ Céc thé hé sau caa bénh nhan: La nhitng nam gigi c6 bénh nhan 1a ho
hang b&n me bao gom chau goi bing cau, chau goi la 6ng ngoai, chit ngoai...

- C6 thé khai thac duoc thdng tin vé tinh trang chay mau bat thuong cua thanh
vién do.

b. Ni# gidi ¢ lién quan dén hemophilia:

Me, chi em rudt va nhitng ngudi c6 quan hé huyét thong bén ngoai voi
bénh nhan bao gém: Cung thé hé: chi em ho; Trén 1 thé hé: di, gia, di gia ho;
Trén 2 thé hé: ba ngoai, ba ho; Trén 3 thé hé: cu ngoai, cu ho; Trén 4 thé hé tro
1én: ki ngoai, ki ho...; Sau 1 thé hé: con gai, chau goi bang cau, chau goi bang bac
(rudt hoic ho); Sau 2 thé hé: chéu goi 1a 6ng; Sau 3 thé hé: chit goi 1a cu. ..

* Ngwoi cO kha nang mang gen: théa man 1 trong 3 diéu kién: (1). C6 1 con
bi hemophilia; (2). C6 1 thanh vién trong gia dinh dugc chan doan hemophilia;
(3).La con cua nguoi mang gen.

*Nguoi chac chan mang gen bénh: thoa man 1 trong 4 diéu kién sau: (1).
La con gai ctia bénh nhan hemophilia; (2).C6 it nhat 2 con trai bi bénh; (3). C6
1 con trai bi bénh va c6 it nhat 1 thanh vién nam gio1 trong ho me bi
hemophilia; (4). C6 1 con trai bi bénh va it nhat 1 thanh vién nit trong gia dinh
ho me duoc chan doan 14 ngudi mang gen.

* Trong nhom nit chic chian mang gen chon ra 83 ngudi thoa man diéu
kién: tudi tir 14 - 50, khong c6 thai va khong udng thude tranh thai, khong bi
viém gan dé so sanh véi nhom ching.
2.1.2.3. Nhdm 3 (nhom chuing):

70 nguoi phu nit khée manh, tudi tir 14 — 50, khong c6 thai hoic udng thude
tranh thai, tu nguyén tham gia nghién ctru.

2.2. Phwong phap nghién ctru
2.2.1. Thiét ké nghién cru

M0 ta cat ngang, hoi ctru.
2.2.2. C4c chi sé nghién ciu

- Thong tin chung, tién sir gia dinh, cac triéu chung 1am sang, thé bénh,
muc do bénh.

- C4c chi s6 xét nghiém: Xét nghiém déng mau vong dau (PT, APTT, TT,
Fibrinogen, sé luong tiéu cau), khang dong noi sinh, nong d6 yéu té dong méau
(VIL, VI, IX, VWF:Ag), dot bién gen yéu té VIIL, da hinh gen yéu té VII/IX.
2.2.3. Phwong phdp chon méu, cdc bwéc tién hanh
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Phuong phap chon mau: Chon mau thuan tién

Bénh nhan géc

Khai thac tién sw gia dinh

Phan tich pha hé

|

Nam gi&i N gi®i
c6 kha nang bi bénh co lién quan den hemophilia
X . Phéan tich pha hé va
Bang hdi co ché di truyén
v
Kham lam sang C6 kha nang
. , A mang gen
Lam xét nghiém 99 J
Phan tich di truyén

Kht“)ng ; v v
{ i banh J [ B!beth {ManggenJ { Khong J

mang gen
—> Muc tiéu 1 «—
Bang hai

Kham lam sang
. Xét nghiém déng mau

Pic diém xuat huyét va DPic diém xuat huyét va
xét nghiém déng mau xét nghiém déng mau

So db 2.1. So d6 nghién ctu

2.3. Thoi gian va dia diém nghién ciéu:

Hoi ctu: Tir 2005 — 2011; Tién cau: Tur 2011 — 2016 — tai vién Huyét hoc —
Truyén mau trung wong va Trung tim Nghién cttu Gen — Protein Pai hoc Y Ha Noi.
2.5. Pé tai tuan tha chat ché dao dirc trong nghién ciru

Chwong 3
KET QUA
3.1. Mot sb dic diém cia bénh nhan géc
C6 79/100 ngudi chiém ti 1¢ 79% co tién sur gia dinh.
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Bang 3.1. Mirc d6 bénh va déic diém ton thwong di truyén ciia bénh nhdn goc

Mdrc do (n =100) Ning Tl)r‘:Jnnhg Nhe Téng sé
S6 lwong 76 9 15 100
Tilé % 76 9 15 100
bac n 23 0 0
diém | Daodoanintron22 —, 303 0 0 23
tén ’
thwong | Pao doan intron 1 09 113 8 8 1
di e LA i > : 32
truya Dot bien diem n 5 1 1
uyen ~ « X X 8
Dot bien mat doan n 1
Nhan xeét:

- Phan 16n bénh nhan gdc 1a mac d6 nang (76%). Ti 1é bénh nhan mac 4o
trung binh va nhe lan luot 1a 9% va 15%.

- 23/76 (30,3%) bénh nhan mirc d0 nang cdé dao doan intron 22; 1/76
(1,3%) bénh nhan mirc d0 nang c6 dao doan intron 1; 8/9 nguodi tim dugc dot
bién bang giai trinh tu gen trong d6 c6 7 dot bién diém va 1 dot bién mat doan.
3.2. Phat hién bénh nhan méi va ngwoi mang gen bénh

Tir 100 bénh nhéan gdc da 1ap ra duoc 100 pha hé caa 100 gia dinh.

Bang 3.2. S6 hrong thé hé khai thac duoc thong tin

3thé 4 the 5 the 6 the 7 thé X+ SD
hé hé hé hé hé
S6 lwong (n = 100) 30 58 11 0 1 3,8+07
% 30 58 11 0 1

Nhdn xét: Trung binh mdi gia dinh khai thac duoc thong tin trong vong 3,8 thé
hé, dao dong tir 3 - 7 thé hé.
3.2.1. Phat hi¢gn b¢nh nhan mgi
Bang 3.3 S6 nguoi co lien quan dén hemophilia trong cdc gia dinh
boi twong Nam N Tong
Tinh trang v _ n % n % sO
Cé khamnaanngggbe!nb?:cls)(nam)/ 869 73.8 1129 | 96.8
KRR e rarg maer®™h | aos | 202 | a1 | a2
Tong soO 1177 100 1166 100
Nhdn xét: Phan tich 2343 thanh vién c6 quan hé huyét thong xac dinh duoc
869/1177 (73,8%) nam c6 kha nang bi bénh va 1129/1166 (96,8%) nir co lién
quan dén hemophilia.
Bang 3.4. Két qud phat hién nam gigi nghi ngo bi hemophilia qua bang héi

2343

Conséng| Datv Téng sé | % theo tong s6
Chay mau vong nam cé lién
bat thwong n % n % n % | duan (n =869)
Co 166 | 68,6 | 76 |31,4| 242 | 69,7 27,8

Khéng (thudc gia dinh
mirc dé nhe) 105|100 | O 0O |105| 30,3 12,1

Tong so 271 |78,1] 76 21,9347 | 100 39,9
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Nhdn xét: Nguoi nghi ngo bi bénh 1a nguoi ¢d biéu hién chay mau bat thuong
va ngudi khong co triéu ching chay mau bat thuong thude gia dinh bénh nhan muc
do nhe. Qua bang haéi phat hién 347/869 (39,9%) nguoi nghi ngo bi hemophilia
trong d6 ¢ 271 nguoi con séng (78,1%) va 76 nguoi da tir vong (21,9%).
Bing 3.5 Két qud xét nghiém dong mdu cia nhing nguoi nam gici nghi ngo bi bénh

Bi bénh | Khéng bi bénh | Téng sé
n 100 n 100 n 100
C6 chay mau bat thwong 145 145 0 0 145 | 100
Khéng chay mau bat thwong 2 3,7 52 96,3 | 54 | 100
Tong sO 147 | 73,9 52 26,1 | 199 | 100
Ti lé (trén téong s6 nam c6
kha ning bi bénh) 16,9 5.9 22,9

Nhdn xét:

199/271 (73,4%) nguoi nghi ngd hemophilia con song dugc lam xét
nghiém trong d6 145/145 nguoi ¢6 biéu hién chay mau bat thuong bi bénh va
2/54 nguoi khong co biéu hién chay méau bat thuong thudc gia dinh cac bénh
nhan mic d§ nhe b1 bénh. Téng s6 bénh nhan méi dugc chan doan 1a 147
ngudi, chiém ti 1& 73,9% nguoi duoc xét nghiém va 16,9% nam gigi co lién
quan. Nhitng nguoi con lai do di vang nén chua dugc lam xét nghiém.

3.2.2. Phat hi¢n nguwoi mang gen bénh
3.2.2.1. Phat hién nguoi mang gen bénh dwa vao phan tich pha hé
Bang 3.6. Két qua phdt hién nguoi chdc chdn mang gen va ngueoi c6 kha ning
mang gen qua phdan tich pha hé

Poi twong n Ty lé %
Con clia bo | D& co con 61 18,5
g bi hemophilia | Chwa c6 con 113 55 34.3 15,8
NQUOT 16 it nhét 2 con trai bj bénh 49 14,9
chac chan - 329 61,7 100
mang gen Co6 1 con va 1 thanh vién khac trong 156 474
hemophilia | gia dinh bi bénh ] ’
C6 1 con bi bénh va it nhat 1 thanh vién
RS . 11 3,3
trong gia dinh la nguwdi mang gen
Nguoi c6 Co1 cor'1 bi bénh 21 10,3
kha nang | Coé it nhat 1 thanh vién trong gia dinh
mang gen | bj bénh 204 | 183 38,3 | 89,7 100
hemophilia | | 3 con caa mét ngwei mang gen bénh 0 0
Téng s6 533 100

Nhan xet:

-533/1129 (47%) nguoi ¢ lién quan dén hemophilia duoc tiép can do khai
thac dugc thong tin.

-C6 329/533 nguoi (61,7%) chic chian mang gen va 204/533 nguoi
(38,3%) c6 kha ndng mang gen.

-Nguoi chic chin mang gen hay gip nhat 13 nguol c6 mot con trai va mot
thanh vién khac trong gia dinh bi hemophilia (47,4%), tiép dén 1a nhimg nguoi co
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b6 bi hemophilia (34, 3%) va nguoi co tur hai con tr¢ 1€n bi bénh (14,9%). Chi co
3,3% nguoi thoa man diéu kién c6 mot con bi bénh va c6 it nhat mot ngudi trong
gia dinh duoc chan doan mang gen. Trong s6 ndy c6 52 ngudi chua c¢6 con.
-89,7% nguodi c6 kha nang mang gen hemophilia 1a nguoi c6 thanh vién
trong gia dinh bi hemophilia, chi ¢6 21 nguoi (10,3%) c6 1 con bi hemophilia.
Khong c6 thanh vién nao chi thoa man diéu kién 12 con ctia mét nguoi m¢ mang
gen bénh.
Bdng 3.7. Ti 1é phat hién nguoi mang gen theo mirc d¢ bénh ciia bénh nhin goc

S6 lwong ngwdi mang gen

Mrc do , So '“"?’dng "gtﬁ“,”i Mang | dwoc phat hién méi pha he
cua bénh nhan go gen duwoc phat hien X+SD Min - max
Nang (n = 76) 183 24+21 0-8
Trung binh ) (n = 9) 42 47+1,7 1-7
Nhe (5 (n = 15) 104 6,9+6,0 1-22
Tong s6 (n = 100) 329 3,3+3,4 0-22

p piy< 0,05; pry< 0,05;

Pee> 0,05
Nhdn xét:

Trung binh mdi gia dinh ¢6 3,3 ngudi chic chan mang gen, trong d6 gia
dinh bénh nhan muc o ndng co it nguoi mang gen dugce phat hién hon gia dinh
bénh nhan mirc d¢ trung binh va mirc d6 nhe (p < 0,05).

| O

1 2

Legend

I:l Binh thuong/Nghi ngo mang gen

B2 Bibenn
El Mang gen
L]

3 4
VIIL/VWE Ag: VIIL/VWE Ag:
0,99 0,76

7

1 2 3
VII/YWE Ag:
1,48

So d6 3.1 Pha hé gia dinh bénh nhan Nguyén Quang M. (so 26)
Nhgn xét:
- Bénh nhan Nguyén Quang M. (III:3) bi hemophilia mirc d6 ning. Phan
tich pha hé xac dinh cac thanh vién c6 lién quan dén hemophilia bao gom:
+ Nam c6 kha nang mac bénh: I:1 va I11:3;
+Nir ¢6 lién quan dén hemophilia: 1:2, 11:2, 11:4, 111:1.
-Qua phong vén phat hién em trai bénh nhan la III:3 c6 biéu hién chay
mau 1au cam, 1am xét nghiém cho thay I11:3 bi hemophilia A.
-Me bénh nhan 11:4 c¢6 2 con bi hemophilia A vi vy 1a nguoi chic chan
mang gen hemophilia A.
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- C4c thanh vién nit khéc trong gia dinh bao gom I:2, I1:2, III:1 14 ngudi co
kha ning mang gen hemophilia do trong gia dinh c6 nguoi bi bénh dong thoi
chua c6 con bi hemophilia.
3.2.2.2. Phéi hop cdc phirong phdp phat hién nguoi mang gen ¢ nguwoi ¢6 khd
nang mang gen
a._Phan tich di truyén

Bdng 3.8. Két qua chdn dodn tinh trang mang gen bang phan tich di truyén

Khéng

Téng sé
mang gen

Mang gen

n % n % n %

Phan tich trwc tiép gen F8
(dao doan intron 1, dao doan i'ntron 22, 30 | 42,3 | 41 57,7 71 | 100
dot bién diém va dot bién méat doan)

Phan tich gian tiép gen F8
(PCR — RFLP v&i Bcll) 8 | 471 ) 9 | 529 | 17 | 100

Téng sé 38 | 432 | 50 | 56,8 | 88 | 100

Nhan xét:
Phan tich di truyén cho 88 ngudi c6 kha ning mang gen phat hién 38/88
(43,2%) ngudi mang gen va 50/88 (56,8%) nguoi khong mang gen.
Bang 3.9. Ti 1¢ phat hién nguwoi mang gen khi phoi hop cdc phirong phdp

Doi twong n (n = 533) %
Mang Bang phan tich pha hé 329 61,7
gen Bang phan tich gen trwc tiép 367 30 68,9 | 56
Bang phan tich gen gian tiép 8 15
Khéng mang gen (xac dinh qua phan tich di truyén) | 50 9,4
C6 kha nang mang gen 116 21,8
Tong so 533 100
Nhan xet:

D3 phat hién duoc tong s6 367 nguoi mang gen trong d6 phan tich pha hé
phat hién duoc nhiéu nhat 1a 329 ngudi (61,7%), phan tich dot bién gen F8 phat
hién dugc 30 ngudi (5,6%) va phan tich gian tiép qua PCR-RFLP véi Bell phét
hién dugc 8 nguoi (1,5%). 50/533 (9,4%) la nguoi khong MG dugc xac dinh
qua phan tich di truyén.116/533 nguoi (21,8%) c6 kha ning MG chua xac dinh
duogc chinh xac tinh trang MG.

Iy, S
TETbod edddllkid
SLEATEE e

o
] sian ehi ngo manggen
[®] aee
B oo

So' d6 3.2 Pha hé gia dinh BN Mai Van H. (sé 13) trueéc phan tich di truyén




o
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So d6 3.3 Phd hé gia dinh bénh nhén Mai Vin H. (so 13)
sau khi phan tich di truyén

Nhdan xeét:

- Bénh nhan Mai Van H. (s6 13) mirc d6 ning c6 dao doan intron 22. Trong
gia dinh c6 9 ngudi chay mau bat thuong bao gom: 11:1, II:5, 111:4, 111:13,
111:17, 111:18, 11:19, 1V:11, 1V:13 trong d6 I1:5, 111:13, IV:11 d chét do chay
mau. 6 thanh vién con sdng duoc lam xét nghiém, két qua tt ca déu bi
hemophilia A mirc 46 ndng.

- Céc thanh vién 1:2, 11:3,11:8, 11:10, 11:12, 111:2, 111:12 1a ngudi chic chin

mang gen do thoa méin diéu kién c6 > 2 con trai bi bénh (I:2, 11:12, 111:12) va c6
1 con bi hemophilia va c6 nhiéu nguoi nam khac trong gia dinh bi bénh (11:3,
11:8, 11:10, 111:2).
- Céc thanh vién ntt 11:4, 111:3, HI:5, 11:7, 111:10, 111:16, IV:1, IV:3, IV:4, IV:8,
IV:9, IV:10, IV:12 1a nguoi c6 kha nang mang gen hemophilia do trong gia
dinh c6 nguoi nam gidi bi bénh ddng thoi lai chua ¢ con bi hemophilia. Nhing
ngudi nay dugc phén tich dao doan intron 22, két qua 13, HE5, HE:7, 1V:8,
IV:12 khong mang gen; 111:10, 111:16, 1V:1, 1V:3, IV:4, IV:9, IV:10 mang gen.

b. Phdn tich yéu té dong mdu (ti s6 VIII/VWF:Ag)

» Xdc dinh nguiong chan dodn

Trong s6 nhiing ngudi mang gen dugc phat hién bang phén tich pha hé
chon ra 83 nguoi thoa mén diéu kién giébng nhu nhom ching (tu01 14 - 50,
khong c6 thai va khong ubng thudc tranh thai) dé so sanh nong do yéu to VIII,
vWF:Ag va ti s6 VIII/vWF:Ag, ket qua duoc chi ra ¢ bang 3.10.

Bdng 3.10. So sanh nong dj yéu té déng mau giiva nguoi binh thuong va

nguoi mang gen bénh

, Yéu té VIl (%) VWF:Ag (%) Ti s6 VIIVWF:Ag
Bottweng |y L op | Min- | xisp | MN- | xisD |Min-max
max max
Binh thwong

. 81,4 + 85,4 + 0,52 -

(n = 70) Srg | 42-191| i |35-1051095£021) 1,

Mang gen bénh

e 49,9+ 86,2 +

(n =83) 166 | 16-131| 27 139-193/059%0,22/021-13
p <0,05 >0,05 <0,05
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Nhan xét:
- Gitra nhom nguoi binh thuong va nhém nguoi mang gen bénh khong cé su
khac biét vé nong do yéu to von Willebrand.
- Nhom nguoi mang gen bénh co nong do yéu té VIII va ti sé6 VIII/VWF:Ag
thap hon han nhém nguoi binh thuong voi p <0,05.
b.  Ap dung dic diém vé ti s6 VIII/VWF:Ag dé chin dodn nguwoi mang gen va
chdn dodn truéce sinh

ROC Curve

04 0
1 - Specificity
Diagonal segments are produced by ties

Biéu do 3.1. Biéu do6 dwong cong ROC ciia ti s6 VIII/VWF:Ag
Nhgn xét:

Phan tich biéu dd duong cong ROC cua ti s6 VIIVWF:Ag cho thay dién
tich dudi dudng cong ROC 1a 0,89 hoic 1a 89% (voi p < 0,01); nhu vay: ti s6
VIINVWEF:Ag cao hoic thap c¢d kha ning xac dinh duoc tinh trang mang gen va
tinh trang khéng mang gen.

Bang 3.11. Két qua tinh do nhay va do dac hiéu cua
ti s6 VIII/VWF:Ag trong chan dodn nguoi mang gen bénh hemophilia 4

Toa do cua dwong cong tiso VIIIVWF:Ag

Ngudng két luan | Do nhay |[1-d5 dichien
6526 943 312
6603 943 313
6659 943 330
6741 943 289
6891 943 277
7034|929 253
,7080 914 53
7098 914 a1
7112|900 a1
7124|500 555

Ngudng | 7136 500 517
7150|871 305
,7166 857 205
,7206 843 205
,7268 829 205
,71307 814 305
7325 814 193
.7356|  .800 193
7388 786 o
7426|786 T81
7477|786 166
7520 771 160
,1625 157 169
737|157 157
771 743 157
7825 743 145
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Nhgn xét:

Can ctr vao bang phan tich trén ching t6i chon ngudng chan doan cho ti s6
VIHII/VWE:Ag la 0,7136 (lam tron thanh 0,71) twong duong véi d6 nhay la 0,9
(90%) va do dic hiéu la 1 - 0,217 = 0,783 (78,3%) do ngudng nay cho chi s6 J
cao nhat 12 0,683 [J = (d6 nhay + dé dac hiéu) — 1]. Ap dung cho 159 ngudi ¢c6
kha ning mang gen c6 72/159 (45%) co ti s6 VIIINWF:Ag (goi tit 1a ti s§) <
0,71. Nhitng nguoi nay duoc xac dinh la mang gen hemophilia A.

Bang 3.12. So sanh két qua chan dodn tinh trang mang gen bang ti s6

VIII/VWF:Ag véi két qud phdn tich di truyén gen F8

Mang gen (n = 38) Khdéng mang gen (n = 50)
. isd> ‘ ‘
Phuong Tisb<0,71| T159% | Tis6<071 | Tis620,71
phap chan doan N % N % N % n %
PCR - RFLP (n =17) 6 2 0 9
Phan tich dét bién gen
(n=71) 27 3 4 37
Tong so (n = 88) 33 | 86,8 | 5| 13,2 4 8,0 46 | 92,0

Nhan xet:

33/38 (86,8%) ngudi mang gen co ti s6 < 0,71; 4/50 (8%) ngudi khdng
mang gen c6 4 ngudi ¢ ti s6 < 0,71. Nhu vay, so vai phan tich di truyén thi ti
s6 VIII/VWF:Ag di phat hién duoc ding 86,8% ngudi mang gen va chan doan
nham mang gen cho 8% truong hop khéng mang gen.
3.3. Pic diém cia bénh nhéan va ngudi mang gen méi dwoc chan doan

3.3.1. Pdc diém ciia bénh nhan méi

Tat ca bénh nhan méi dugc chan doan déu 12 nam gidi.

3.3.1.1. Vé thé bénh

Bang 3.13. Phan logi bénh nhdn moi theo thé bénh

Solwong | Tilé %
Hemophilia A 144 97,9
Hemophilia A két hop thiéu yéu t6 VIl bam sinh 1 0,7
Hemophilia B 1 0,7
Thiéu yéu t6 VIl bam sinh don thuan 1 0,7
Tong s6 147 100
Nhan xet:

- Hau hét bénh nhan moi 14 hemophilia A. C6 1 bénh nhan bi hemophilia A
két hop voi thiéu t6 VII bam sinh va 1 bénh nhén thiéu yéu to VII bam sinh don
thuan 14 hai anh em rudt. C6 1 bénh nhan mai bi hemophilia B. Pay 1a con cua
1 ngudi bd bi hemophilia A va 1 ngudi me mang gen hemophilia B, thudc gia
dinh sd 77. Pha hé cua gia dinh nay dugc mo ta trong so d6 3.4 va so d6 3.5.




Msel ()| Msel (+-)

IX 36% IX2.2%
VIIL 48% VIII 176 %
Msel (1) Msel ()

So'do 3.4. Pha hé gia dinh bénh
nhén Nguyén Nhu T. (so 77

Nhdn xeét:
IV:1 ¢ bd bi hemophilia A nén 1a nguoi chic chan mang gen hemophilia A.

Me cua IV:1 (la III:3 trong so d6 3.4 va 11:7 trong so d6 3.5) vira ¢6 anh trai
b1 hemophilia B vtra c6 con trai bi hemophilia B vi vay la nguoi chac chan

mang gen hemophilia B.

15

I Gia dinh vo Nguyen Nhu T

3 7
VII0.5%| IX94%
(Msel +)

III 1 2 3 4

5
IX 36% IX23%
VII48%  VII176%
Msel () Msel ()

So'd6 3.5. Phd hé gia dinh vo bénh nhan
Nguyén Nhu T. (so6 77)

IV:1 c6 me la nguoi mang gen hemophilia B nén IV:1 c6 kha ndng mang gen

hemophilia B.

Nhu vay IV:1 1a ngudi mang gen hemophilia A va c6 kha nang mang gen

hemophilia B.

3.3.1.2. Bdc diém cia bénh nhan méi vé biéu hién chay mau va xét nghiém déng mdu

2 m Co chay

14% mau bét
thwong
m Khong chay
méu
145

98,6%

Nhdn xét:

Hau hét bénh nhan mé&i déu co biéu
hién chay mau bat thuong. Chi c6 2
bénh nhan mac dd nhe chiém 1,4%
chua phat hién chay mau bat thuong.

Biéu do 3.2. Ti 1é chdy mau bdt thuwong

cua bénh nhan mdi

70 69.3

m Ti 1& chay mau

Bieu do 3.3. Triéu chitng chay mau cua cac bénh nhan moi
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Nhan xet:

Chay mau khép, chay mau co, xuat huyét dudi da, chay mau ring miéng la
cac triéu chang hay gap nhat lan luot 1a 70%, 69,3%, 57,3% va 55,3%.

Chay mau kéo dai sau mo, chay mau miii, chay mau vét cat chiém ti I¢ thap
hon, 1an luot 12 11,3%:; 8%:; 7,3%.

Xuat huyét tiéu hoa, dai mau, xuét huyét ndo chiém ti 1¢ thap.

25
25 1 21
20 17
15
m Sé =
10 - SO lwong (n=147)
mTile

v
1

1 07
I r"'

Bién
dang
khép

Teo co Dichirng
ndo

Biéu do 3.4. Biéen chiung do chay mdu o cac bénh nhan moi

Nhan xét:

Co 27/147 (18,4%) co bién chimg do chdy mau trong d6 c6 25 nguoi (17%)

co blen dang khop, 21 nguoi (14,3%) co teo co va 1 nguoi (0,7%) bi di chung
do xuat huyét ndo.

Bang 3.14. Pdc diém xét nghiém dong cam mdu ciia bénh nhdn
dwoc chan dodn méi

Chiso ——— | n X + SD Min - max
rAPTT 147 3415 1,1->5
PT (%) 141 104,3 + 19,6 52 - 191
rTT 141 1,0£0,1 09-1,3
Fibrinogen (g/l) 141 3,4+0,9 2,2-6,3
S0 lwong tiéu cau (x107/1) 147 285,5 + 88,2 150 - 571
Yéu to VIII (%) 147 6,3 + 17,1/trung vi 0,9 0,1-176
Yeéeu to IX (%) 1 2,2
Yéu té VII (%) 4 51,5 + 27,44 28 - 80
Khang déng ndi sinh 146 Am tinh

Nhan xet:

- TAPTT trung binh la 3,4 + 1,5, trong do6 tat ca cac bénh nhan hemophilia deu
c6 APTT kéo dai. Chi duy nhat 1 bénh nhan thiéu yéu t6 VII thudc gia dinh s6

44 ¢6 APTT binh thuong.

- Tét ca cac bénh nhan hemophilia c6 khang dong ndi sinh am tinhva TT trong
g161 han binh thuong. Khong c6 bénh nhan nao c6 giam fibrinogen va so

lugng ti€u cau.

- Gia tri trung binh ciia PT% 12 99,0 + 27,1.

giam nhe 1a 52% va 58%.

Nong do yéu t6 VIII trung, vi 1a 0,9% trong do c6 2 truong hop binh thuong
1a ctia bénh nhan thiéu yéu t6 VII bam sinh (92%) va bénh nhan hemophilia B

(176%).

- Bénh nhan hemophilia B duy nhét c6 yéu t6 IX giam 13 2,2%.

C6 2 bénh nhan (1,4%) c6 PT
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3.3.2. Ddc diém ciia ngwoi mang gen bgnh
3321, Vé thé bénh

Tat ca 329 nguoi mang gen déu mang gen ‘hemophilia A. Tuy nhién, gia
dinh s6 77 ¢6 bd bi hemophlha A muc d6 ning lay me mang gen hemophllla B,
con gai cua ho vi vady vra mang gen hemophlha A vua c6 kha nang mang gen
hemophilia B. Phan tich PCR-RFLP véi Msel cho két qua con gai mang gen
hemophilia B (b6 Msel () me¢ Msel (+/-), con trai bi bénh Msel (-), con gai
Msel (-/-)). Nhu vay nguodi con gai vira mang gen hemophilia A, vira mang gen
hemophilia B.
3.3.2.2. Ddc diém xuat huyét

B Xuat huyét

B Khong xudt huyét

Biéu dé 3.5. Ti 16 xudt huyét ciia ngwoi mang gen
Nhan xét:
235/329 nguoi mang gen tra 161 bd cau hoi, trong do c6 80 ngudi co biéu
hién xuat huyét chiém ti 1 34%.

62.5

O sé lvong (n=80) T e %
Biéu do 3.6. Biéu hién xudt huyét cua nguoi mang gen bénh

Nhan xet:

Xuat huyet dudi_da, rong kinh, chay mau sau d¢, chay mau rang mleng
hay gip nhat véi ti 1¢ lan luot 1a 62,5; 47,5; 40 va 25%. Chay mau khop va co it
gip hon véi ti 1& 1an luot 14 7 ,5% va 8 8%. C6 2 truong hop bi chay mau sau mo
trong d6 1 truong hop phai dleu tri bang bo sung yéu to VIIL
3.3.2.3. Bdc diém xét nghiém dong mau
a. APTT va khdng dong noi sinh

Bang 3.15. Dac diem ket qua xet nghiem APTT va khang dong noi sinh
0 nguoi mang gen

(APTT n % Khang doéng ndi sinh
Kéo dai >1,25den <1,5| 35 23,4
(r>125) [>1,5 dén <2,0| 5 40 | 3.3 | 26,7 100% &am tinh
>2,0 0 0
Binh thwong (0,8 déen < 1,25) 110 73,3
Tong 150 100
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Nhdn xét:

150 ngu’orl chic chin mang gen duoc lam xét nghiém APTT va dinh
luong yeu to VIII. 40/150 (26 7%) nguoi co APTT kéo dai trong do6 da s6 1a
kéo dai & mic d6 nhe. Tat ca nhitng ngudi c6 APTT kéo dai déu khong co
khang dong luu hanh duong ndi sinh.

Bang 3.16. Bdc diém nong d yéu té VIII ¢ nhom nguwoi mang gen

Nong dd yéu té VIl (%) n %
<
X +SD 52,6 + 20,6 40 40 26,7
> 40 dén < 60 65 43,3
Min - -
INn - max 10-131 >60 75 30
Téng sb 150 100
Nhan xét:

Nong d6 yéu t6 VIII trung binh & ngudi mang gen 12 52,6 + 20,6%, & g101 han thap
ctua binh thuong, dao dong tor 10 - 131%. Co6 40 nguoi (26,7%) co nong do yéu to
VIl < 40%. Nhimng nguoi nay dugc coi la bénh nhan hemophilia A mirc d6 nhe.
Badng 3.17. So sdanh nong dg yéu té VIII gista nhitng ngudi mang gen
hemophilia murc do khac nhau

Nong doé yeu to VIl trung binh (%)
Mdrc do nang X+ SD 53,5+19,3
(n= 94) Min - max 17 - 120
Mdrc d6 trung X* SD 607222 Oneway
binh Min - max 25-91 _
(n= 11) test, F=
Murc d6 nhe X £ SD 473221 . 2ol
(n = 45) Min - max 10 - 131 ’
Chung X +SD 52,2 + 20,6
(n = 150) Min — max 10-131
Nhan xét:

Gilra nhu:ng nguoi ‘mang gen mirc do khac nhau khong co su khac biét vé

nong do6 yéu td VIII, véi p > 0,05.

Bdng 3.18. Lién quan gitra nong dé yéu té VIII va tinh trang xudt huyét

Triéu chirng Co6 xuat huyet (n = Khéng xuat huyet (n =
73) 77) P
Nong do _— —_—
yéu t6 VIl n Tilé n Tilé P12 < 8811
< )
< 40% (n = 40) 34 85% 6 15% Bi; <001
40% - P14 <0,01
> 40 60% 34 52,3% 31 47,7% | OR,4= 10,3
(n_= l(f)O) (n :625/)(2) OR;>=5,1
> 0 0 0 OR;3=8,7
(n = 45) 5 11,1% 40 88,9%
Nhan xét:

Trong 3 muc nong d6 yéu t6 VIII < 40%, 40 - 60% va > 60% thi nguoi mang
gen co nong do yeu to VIII cang thap co ti 1& xuat huyet cang cao. Nguy co xuat
huyét & ngudi co yéu td VIII < 40% cao hon ngudi co yéu td VIII > 40% 1a
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10,3 lan va cao hon nhom co nong do tir 40 - 60% 14 5,1 lan. Nguy co Xudt
huyet & ngudi c6 nong do yeu t6 VIII tir 40 - 60% cao hon & ngudi c6 ndong dod
yéu t6 VIII > 60% 1a 8,7 lan.

Chuong 4: BAN LUAN
4.1. Dac dlem cua bénh nhan goc
4.1.1.Vé tién St gia dinh va mirc do bénh

Ti 18 co tién sir gia dinh va ti Ie mtrc do nang caa bénh nhan trong nghlen
ctru cua ching t0i cao hon so veéi tac gia khac. Li do la béi cac bénh nhan va
than nhan trong nhitng gia dinh nay quan tam va lo lang hon dén tinh trang bi
bénh va mang gen bénh caa cac thanh vién trong gia dinh do d6 dé chap nhan
tham gia nghién cau hon so véi nhiing gia dinh chi c6 mot bénh nhan duy nhat
va gia dinh mirc d6 trung binh va nhe.
4.1.2.Vé dic diém ton thwo’ng di truyén

Tilg benh nhén c6 ddo doan intron 1 va intron 22 twong duong v&i nghién
clru cua cac tac gia khac. C6 8/9 nguoi tim duoc dot blen gen F8 bang phuong
phap giai trinh tu. Cac két qua nay s& duoc str dung dé xac dinh tinh trang mang
gen cho céc thanh vién nir trong gia dinh.

4.2. V@& viéc phat hién bénh nhan méi va ngudi mang gen dwa vao phan tich
pha hé

Tur 100 bénh nhan hemophilia A di duoc chan doan da xay dung duoc 100
pha h¢ trong do phan l6n (58%) c6 thé khai thac dugc thong tin trong vong 4
thé he. Két qua nay twong duong véi tac gia Monica Singh va H. Kaur (2001)
Vigc ¢6 dugce thong tin d€ 1ap pha h¢ phu thuoc rat lon vao ngudi cung cap va
doi hoi su kién nhan cua nguoi khai thac.

4.2.1. Phét hi¢gn bénh nhan mgi:

Tu 1177 nam c6 quan h¢ huyet théng, qua phan tich pha h¢ va co ché di
truyén xac dinh duoc 869 nam g101 c6 kha nang mac bénh. St dung bang hoi da
khu trt dugc 347 nguoi nghi ngd bi bénh trong do co6 241 ngu:oq con song, va 76
nguoi da tor vong. Lam xét ngh1em cho 199 nguodi nghi ngo bi bénh con song da
xac dinh dugc 147 bénh nhan méi chiém ti 1& 73,9% nguoi dugc xet nghlem va
16,9% nam g101 co kha nang miac bénh. Bang 3.5 cho thiy bang hoi rat c6 gla
tri trong viéc xac dinh ngu’m nghi ngo bi bénh, dac biét la thanh vién trong gia
dinh mirc do trung binh va nang, giup khu tra d6i tuong can lam xét nghi¢m.
Bén canh do, can lam xét nghiém cho nhirng ngu’(n c6 kha niang mac bénh thudc
gia dinh bénh nhén mirc d nhe ma khong co tri€u chirng chay mau bat thuong
dé tranh bo sot.

Hemophilia 12 bénh Ii di truyén hiém gap (25 - 60 ngudi/l trieu dan tai
Vigt Nam), ti 1¢ lai khong khac nhau gitra cac ving dia Ii va chung toc nguoi nén
néu tién hanh tim kiém theo phu’ong phap dich té thong thuong thi can phai sang
loc it nhat 2,45 triéu ngudi méi co thé phat hi¢n dugc so beénh nhan hemophilia
maéi twong duong. Mot s6 nghién ciu da tién hanh tim kiém theo phu:(mg phap
dich té da phat hign rat it, tham chi khong phat hién duoc bénh nhan nao du da
trién khai trén quan the l6n. RO rang, voi muc dich phat hign bénh nhan mei thi
viéc dua theo co ché di truyén, phan tich pha hé cia bénh nhan hemophilia phat
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hi¢n bénh nhan mai co higu qua cao cling nhu tiét kiém dugc nhan luc va chi phi
hon rat nhiéu. Tuy nhién, d6i véi nhu'ng gia dinh hemophlha don phat thi can quan
tdm va theo di nhitng dbi tuong c6 kha nang mac bénh ciing thé hé hoic sau thé
hé vai bénh nhan.

4.2.2. Phat hi¢n ngwoi mang gen bénh

4.2.2.1. Phat hlen nguol mang gen bénh dya vao phén tich pha he

Trong s6 1129 thanh vién nit ¢6 lién quan chiing t61 c6 dugce thong tin cua
533 ngudi (47%). Pé co dugc thong tin can thiét thi viéc tim duoc ngudi trong
gia dinh c6 thé lién hé, két n6i 1a khau hét stc quan trong.

Tir 533 nguoi nix ¢6 thdng tin xac dinh duoc 329 nguoi chiém ti 1¢ 61,7%
chac chan mang gen (CCMG) va 204 ngudi chiém ti I¢ 38,3% c6 kha ning
mang gen (CKNMG) Nguoi CCMG hay gip nhat 13 nguoi c0 mot con trai va
mot thanh vién khac trong gia dinh bi hemophlha (47,4%), tiép dén 13 nhiing
ngudi co bo bi hemophlha (34,3%), ti 1¢ nguoi co tir hai con trg 1én bi bénh 1a
14,9%, chi ¢6 3,3% nguoi thoa mén diéu kién c6 mot con bi bénh va c6 it nhat
mdt ngudi trong gia dinh duoc chan doan mang gen (MG) M. Slngh (2002) khi
nghién cau trén 37 pha hé cua bénh nhan hemophilia ¢ tién sir gia dinh di xéac
dinh duogc ¢6 130/425 (30,58%) nguoi CCMG. Ti I¢ nay trong nghién ctru cua
Carold Kasper (My) la 56,14% va cta Bui Thi Thu Huong (2014) la 26%. So
Véi cac tac gia trén thi ti 1€ nguoi CCMG dugc xac dinh trong nghién cau cua
chung t6i1 1a cao hon.

Trung binh mdi pha hé phat hién dugc 3,3 ngu()’i CCMG, trong do, gia
dinh bénh nhan mirc d¢ nang phat hién dugc it hon gla dinh bénh nhan mac do
trung binh va nhe, li do bdi ¢ nhiing gia dinh nay c6 nhiéu ngu:ol chét vi chay
mau kéo dai, chat lugng séng ctia ngudi bénh va than nhan thap nén anh huong
dén viec quyet dinh sinh dé caa cac thanh vién khac.
4.2.2.2. Phoi hop cdc phwong phdp phat hién ngwoi mang gen ¢ nguoi c6 kha
nang mang gen
a._Phan tich di truyén

Phan tich pha hé 1a bién phap rat hiéu qua dé xac dinh tinh trang CCMG
va CKNMG cho nhung phu nt ¢4 quan h¢ huyét thong véi bénh nhan
hemophilia. P6i véi ngudi CKNMG, bang phan tich di truyén c6 thé chan doan
dugc chinh xac tinh trang c6 MG hay khong MG bénh, 13 co sé dé tu van di
truyén va chan doan trudc sinh. Bang 3.8 va 3.9 cho thay khi ph01 hop phan tich
pha h¢ va phan tich di truyén da phat hién thém 38 ngum nang tong sd nguoi
MG dugc chan doan 1én 367 nguoi. Tuy nhién, dé ap dung duoc phan tich di
truyén can c¢6 may moc, trang thiét bi hién dai ciing nhu nhan lyc dé lam xét
nghlem do vay chi phi cling cao hon, thoi gian tién hanh ciing lau hon, bén canh
d6 néu st dung phan tich gian tiép thi cling phai thoa man mot sb diéu kién nhu
ti 1€ co thong tin cua marker da hinh, sy hop tac cua cac thanh vién trong gia
dinh trong viéc cung cap mau mau. Chinh vi vay rat can phdi hop cac phuong
phép dé co thé phat hién t6i da nguodi MG.

b. Phan tich t/ so VIIIVWF:Ag , , )

Bang 3.10 va biéu d6 3.1cho thay ti s6 VIIINVWF:Ag & ngudi MG thap
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hon nguoi phy nit binh thuong va cé thé sir dung dé phan tich tinh trang MG
hemophilia A.

V61 ngudng 0,71 tuong g voi d6 nhay la 90% va do dac hiéu la 78,3%,
ap dung cho 159 nguoi CKNMG xac dinh dugc 72 ngudi (45%) co ti so
VII/vWEF: Ag < 0,71, nhitng nguoi nay dugc xac dinh 1a MG hemophilia A. St
dung két qua chan doan tinh trang MG bang phan tich di truyén nhu mét ti€u
chuan vang cho 88 ngudi thoa min diéu kién, két qua cho thay ti sb
VIII/vWF:Ag xac dinh diung cho 86,84% truong hop va xac dinh nham 4
truong hop chiém ti 16 8%. Két qua nay tuong duong véi nghién ciru ctia Shetty
(An D0 - 0,7)(1999), J. Padre (Philippin — 0,6)(2004), Veerle Labarque (Canada
—0,8)(2016), T Ruchutrakool (Thai Lan -0 82)(2006)

Nhu vay, véi su phét trién cia khoa hoc céng nghé c6 nhleu phu:ong phap
chan doan nguo’l mang gen hemophllla M0di phuong phap déu co uu diém va
nhugc diém riéng, vi vay, phdi hop cac phuong phap 1a mot viéc vo cling quan
trong giup tang ti I¢ chan doan tinh trang MG hemophilia, dic bi¢t trong diéu
kién kinh té con eo hep nhu ¢ nudc ta hi¢n nay. Du chan doan bang bat clr
phuong phap nao thi budce dau tién ciing phai phan tich pha hé dé xac dinh dbi
tuong, sau do tuy thudc vao ting bénh nhan goc ciing nhu diéu kién, trang thiét
bi cua ting co s¢ ma lya chon phuong phap chan doan phu hop.

4.3. Dac dlem ciua bénh nhan va ngu’m mang gen moi dwgc chan doan
4.3.1. Dac, diém cia benh nhan mai
4.3.1.1. Véthé bénh

Hau hét bénh nhan méi 1a_hemophilia A, tuy nhién c6 1 truong hop
hemophilia A két hop thiéu yéu té VII bam sinh, 1 trudng hop thiéu yéu té VII
bam sinh va 1 truong hop hemophllla B. Hai anh em bi hemophilia A két hop
thiéu yéu té VII bam sinh va thiéu yeu t6 \41 bam sinh 1a con cua me MG
hemophilia A két hop mang gen thleu yéu to VII véi bé MG thiéu yéu td VII.
Pay la truong hop rat hiém gap, can duoc tu van, quan 1i va diéu tri phi hop.
TrLrorng hop hemophilia B 1a con cta bd bi hemophilia A (thudc gia dinh s6 77)
va m¢ MG hemophilia B.
4.3.1.2. Biéu hi¢n chay mau va bién ching do chay mau ¢ cac bénh nhan moi
duoc chan dodn ‘ q ,

Hau hét bénh nhan maéi deu co bieu hign Chay mau bat thuong trong do cac
vi tri hay gap la khép, co, xuét huyet dudi da va chdy méau rang mi¢ng. Chi c6
hai ngu:ol thudc mirc do nhe chiém ti 1& 1,4% chua phét hién bat thuong Chay
méu, c6 thé do ho chua phai trai qua chan thuong, va cham va phau thuat nén
triéu chirng chay mau bat thudng chua boc 10.

Khép va co la nhu:ng vi tri chay méau hay gap nhat, glong nhu trong nghién
ctru cua cac tac gia Vi Thi Minh Chau (2001), Nguyén Anh Tri (2005)
Marilyn Manco — Jhonson (2016). Ti 1€ Xuat huyet dudi da va chay mau rang
miéng du:qc ghi nhan kha cao, & 57,3% va 55,3% cac truong hop, khac véi ti Ie;
chay mau trong nghién ctu cua Vi Th1 Minh Chau va Nguyén Anh Tri trén céc
bénh nhan tai bénh vién. Li do la boi khac nhau vé cach ghi nhan dau hiéu chay
mau. Di véi cac bénh nhan tai bénh vién thi cac biéu hién chay mau 1a 1i do dé



22

bénh nhén di kham va diéu tri; con trong nghién ctu cua chung toi thi la cac vi
tri ma bénh nhan da tang bi chday mau. Chdy mau ndo va xuat huyét tiéu hoa
trong nghlen ctru nay chiém ti Ié thap, co the do day la nhitng vi tri chay mau nguy
hiém, nguoi bénh thuong kho qua khoi néu khong dugc diéu tri.

Teo co, cang khép, han ché van dong co khép la hau qua cua viéc chay
maéu lap lai trong co, khop ma khong duoc diéu tri day da. CO toi 25% bénh
nhan mai dugc chan doan bi cang khép va 21% bénh nhén bi teo co, gap ¢ cac
truong hop mirc do nang. So Vvéi ti & bién chung co khép cua cac benh nhan
dang diéu tri tai bénh vién thi ti 1€ nay thap hon: 60,5% theo tac gia Vil Thi
Minh Chau (2001), 58,97% theo Tran Thi Phuong Tty (2009) va 61-71% Soon
Ki Kim 2016 (Han Quéc), Ii do bai ti 1é bénh nhan mic d6 nang cia chang toi
thap hon so véi ti 1& bénh nhan muac d6 nang trong cac nghién ctru khéc.
4.3.1.6. Dac d‘zem xét nghiém cua bénh nhan mgi

Do yéu t6 VIII/IX tham gia con du:(mg dong mau ndi sinh vi vy ¢ bénh
nhan hemophilia, trong sO cac x¢t nghi¢ém sang loc dong mau gom PT, APTT,
TT, ﬁbrmogen sO lu:ong tiéu cau thong thuong chi co6 APTT kéo dai, con cac
chi s6 khac trong gid1 han binh thuong. Cac bénh nhan hemophﬂla mai dugc
chan doan déu c6 dic dlem twong ty. Chi ¢6 hai bénh nhan thiéu yéu t6 VII bam
sinh va hemophilia A két hop thiéu yéu t6 VII c¢6 PT kéo dai. Tat ca cac bénh
nhan déu Kkhong c6 khang dong ndi sinh, diéu nay hop 1i vi rat it bénh nhan phai
diéu tri bang che pham mau. Yéu t6 VIII/IX <40% 1a tiéu chuén Vang chan do4n
hemophilia. Tt ca bénh nhén hemophlha A déu c6 yéu t6 VIII thap voi trung vi la
0,9%. Nong d6 yéu t6 VIII giita cac thanh vién bi bénh trong mot gla dinh 1a
tuong du:ong, tuy nhién c6 xu huong tang hon ¢ ngudi cao tudi trong cac gla dinh
bénh nhan mirc do trung binh va nhe va biéu hién chay mau ¢ cac thanh vién trong
moét gia dinh khong hoan toan giong nhau. Piéu nay dugc li giai boi ndng do yéu
to VIII/IX ngoai viéc san xuat do gen quy dinh thi con bi anh huong bd1 mot so
yéu t6 khac nhu tudi tac, hoat dong thé luc, nhdm mau, stress. .

4.3.2. Ddc dzem Cria ngwol mang gen bénh
4.3.2.1. Vé thé bénh

Mic du cac bénh nhan goc déu 1a hemophilia A, tuy nhién chung toi da
phat hién mot phu nit vira MG hemophilia A, vira MG hemophilia B 1a con caa
mot ngudi bd bi hemophilia A mac do nang va me MG hemophilia B. Day la
truong hop mang gen di hop tir kép ca hemophilia A va hemophlha B dau tién
duoc mo ta tai Viét Nam, rat hlem gap, trén thé gidi maéi ¢6 3 truong hop duoc
mo ta. Nguoi MG nay rat can duoc quan li va tu van, dac biét 1a tu van di
truyen
4.3.2.3. Vé dac diém xuat huyet

Co 80/235 (34%) ngU:OI MG c6 chay mau bat thuong véi biéu hién da
dang, trong d6 4 loai chay mau hay gap nhat 1a xuat huyét dudi da, -rong kinh,
chay mau sau dé va Chay mau rang mi¢ng. Két qua nay ciling twong dong vai két
qua nghién ciu cua cac tac gia khac nhu Paroskie (2014), Eveline P. Mauser-
Bunschoten (2008) va Miesbach (2011).

So véi bénh nhan nam gidi, nguoi mang gen hemophilia A trong nghién
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ciru nay it bi chay mau khép, co hon (7,5% va 8,8%). C6 2 truong hop chay
mau sau mo trong do ¢6 1 nguoi bi chay mau sau mo cat polyp truc trang phai
diéu tri bang bo sung yeu t6 dong mau. Paroskie ndgm 2015 ghi nhan c6 < 10%
nhimg nguoi MG phal diéu tri bang yéu t co dac dé cam chay mau.

4.3.2.4.Vé ddc diém xét nghlem

a. APTT va khang dong noi sinh

Béang 3.15 cho thay c6 dén 40 nguoi MG chiém ti 6 26,7% c6 APTT keo
dai trong do da s6 la kéo dai & muac do nhe (1,25 < rAPTT < 1,5). Tét ca trong
s6 ho déu khong c6 khang dong noi sinh, va nguyén nhan chinh lam APTT keo
dai ¢ day 1a do giam yéu té VIII. Két qua nay ciing twong dwong véi nghién cau
cua Paroskie pam 2015.

b. Nong dé yeu to VIII

Nong d6 yéu té VIl & nguoi MG hemophilia A 1a 52,6 + 20,6%, & gidi
han thap cta binh thuong, twong tu voi nghién ciu cta cac tac gia Iris Plug,
Paroskie, Ay C.

Bang 3.16 cho thay c6 téi 40/150 ngudi (26,7%) c6 nong do yéu té VIII <
40%. Nhiing nguoi nay duoc coi nhu b¢nh nhan hemophilia A mirc do nhe va
can duoc quan li, tw van chat ché. Két qua nay tuong dong véi nghién cau caa
Iris Plug (62/225 ngu:cn tuong duong 27,6%)(2006) nhung cao hon cua
Paroskie (1/34 nguoi tuong duong 2,9%) (2014).

Bang 3.17 cho thay khéng co su khac nhau vé yéu té VIII gnra nhiing
ngudi MG mie d6 nang nhe khac nhau. Két qua nay twong duong vai két qua
cua tac gla Iris Plug (2006) va Miesbach (2011) nhung khac biét so véi E.
Funding va cong su (2015).

c. Mdi lién quan giira tinh trgng xudt huyet va xet nghiém dong mau

Bang 3.18 cho thay trong 3 mure do yeu t6 VIII < 40%, 40 — 60% va > 60%
thi nguoi MG ¢0 nong d6 yéu to VIII cang thap co ti lé va nguy co xuat huyét
cang cao. Két qua nay ciing twong dong vai nghién ctu cia nhiéu tac gia khac
trén thé g|0’1 nhu Iris Plug (2006), Paroskie (2014). Tac gi4 Iris Plug cling nhén
nguoi ¢ yeu t6 VIII < 40% mat mau qua Kinh nguyét nhiéu hon va ¢6 nhu cau
b sung sat cao hon 80% so v6i nguoi cO nong do VIl > 60%, bén canh do
nguy co chay méau sau mé ¢ nhimng nguol nay cao gap 3 lan so voi nguoi co
nong do > 40%. Chinh vi vy, nguoi MG rat can duoc quan tam Chan doan,
quan li, tu van va phéi hop diéu tri, tranh nhiing bién ching dang tiéc do chay
mau géy nén.

KET LUAN

Qua phan tich pha hé ctia 100 bénh nhan hemophilia A bao gom 869 ngudi
nam va 533 nguoi nit chung t6i xin dua ra mot sé két luan sau:
1. Phat hién bénh nhan va nguwoi mang gen hemophilia

Phéan tich pha hé 1a phuong phap hiéu qua trong phat hién bénh nhan mai
va nguoi mang gen trong gia dinh bénh nhan hemophilia.
1.2. Phat hién bénh nhdan maoi

Phan tich pha hé giap phat hién dugc 147 bénh nhan hemophilia 1a nam
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gidi, chiém ti 18 16,9%. Két qua hoi ctru cling cho thdy co 76 ngudi da tir vong
nghi ngo bi hemophilia.
1.3. Phat hi¢én ngwoi mang gen

- Qua phan tich 533 nguoi phu nit ¢6 lién quan dén hemophilia phat hién
duoc 367 ngudi mang gen chiém ti 16 68,9% trong do:

+ Phan tich pha hé giap phat hién 329 nguoi mang gen chiém ti 1& 61,7%.

+ Phan tich dot bién gen yéu t6 VIII phat hién thém 30 ngudi mang gen chiém ti 16 5,6%.

+ Phan tich PCR-RFLP véi Bl phat hién thém 8 nguoi mang gen chiém ti 16 1,5%.

- Ti sb VIII/VWF:Ag < 0,71 ¢6 gia tri trong chan doan tinh trang mang gen
hemophilia A v61 do nhay 1a 90% va dg dac hiéu 1a 78,3%.

- Phéi hop cac phuong phép gitip nang cao hiéu qua chan doan ngudi mang gen.

2. Pic diém xuat huyét va xét nghiém déng mau cia bénh nhan va nguoi
mang gen méi dwoc chan don
2.1. Pdc diém ciza bénh nhan méi

- Pa s6 (97,9%) bénh nhan 1a hemophilia A; ¢6 1 truong hop hemophilia A két
hop thiéu yéu t6 VII bam sinh; 1 trudng hop thiéu yéu t6 VII bam sinh don thuan
va 1 truong hgp hemophilia B. Trén 50% bénh nhan mai thude mure d§ nang.

- Hau hét (98,6%) bénh nhéan c6 biéu hién chay mau lau cam. C4c vi tri chay
mau hay gip nhat 1a khép, co, xuat huyét dudi da va chay méau ring miéng voi
ti 1¢ 1an luot 12 70%, 69,3%, 57,3% va 55,3%.

2.2.  Bic diém ciia ngwoi mang gen bénh

- Hau hét (99,7%) 1a ngudi mang gen hemophilia A, c6 1 nguoi vira mang
gen hemophilia A vira mang gen hemophilia B.

- Ti 18 xuét huyét cia ngudi mang gen 1a 34%. Loai xuat huyét hay gip nhét
14 xudt huyét dudi da, rong kinh, chay mau sau de va chay mau rang miéng.

- Nong do yeu to VIII cua nguoi mang gen thap hon phy nit binh thuong (p <
0,05). Nong do yéu to VIII cang thap nguy co xuét huyét cang cao. Gitra nhing nguoi
mang gen hemophilia murc d¢ khac nhau khong c6 su khéc nhau vé nong do yéu to VIII.

- C6 40 ngudi chiém ti 1& 26,7% c6 nong do yéu to VIII < 40% dugc xem
l1a bénh nhan hemophilia A mtrc do nhe.

KIEN NGHI

1. Nén ap dung phuong phap phat hi¢én bénh nhan va ngudi mang gen
hemophilia béng phan tich pha hé bénh nhan da duoc chan doan trén pham vi
toan quéc bai tinh hiéu qua, kha nang ap dung rong rai cua phuong phap.

2. Can day manh cong tac tuyén truyén va gido duc bénh nhan va nguoi
nha dé ho phdi hop véi can boy té trong viéc chan doan, dleu tr1 bénh cling nhu
kiém soét viéc phat tan nguon gen bénh, gop phan cai tao gidng noi.

3. Can dinh lugng yeu t6 VIII cho tat ca nhitng nguoi mang gen va co kha
ning mang gen. D6i v4i nhitng ngudi ¢6 ndong do yéu té VIII < 40% can quan 1i
nhu bénh nhan hemophilia A mirc d0 nhe.
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BACKGROUND
1. Essentials of the topic

Hemophilia is an inherited bleeding disorder due to factor VIII/IX deficiency. The
genes that control the production of factor VIII /IX is located in X chromosome and
have no respective allele on Y chromosome. Such disease is congenitally recessive;
mainly patient were males while females were gene carriers.

If being diagnosed with hemophilia and adequately treated, patients are
completely capable of living a normal life; if not, they would have to endure
complications due to repeated bleedings, become disabled, even resulting in early
death. Beside possibilities of passing affected gene to the next generation, women
who were carriers were also at risk of suffering from bleeding due to deficient
clotting factors. In estimated, there were approximately 6000 people with
hemophilia and 30.000 carriers in Vietnam; however, there only 40% of which
properly diagnosed while the majority have not yet been diagnosed and managed.
Since hemophilia is a hereditary disease, there may be multiple patients and carriers
in a family. Therefore, based on pedigree of diagnosed patient and detect new
patients and carriers in order to diagnose in time, which has tremendous meaning in
disease treatment and prevention.

2. Objectives of the research
1. Detect new hemophilia A patients and carriers in their families based on
pedigree analysis.
2. Analyze some hemorrhaging characteristics and coagulation test results of
newly detected hemophilia A patients and carriers.
3. Scientific and realistic meaning of the topic
Scientific contributions:
- Implement and apply successfully pedigree analysis method in detecting new
hemophilia patients and carriers;
- Change the perception that hemophilia gene carriers can have hemorrhaging
symptom and need to be considered as patients if the level of factor VIII < 40%.
Realistic values:
- More hemophilia patients and carriers would be diagnosed, treated and consulted
early in order to avoid complications due to late diagnosis;
- Premise for genetic consultation and prenatal diagnosis for patients’ family
members.
4. Structure of the dissertation
- This dissertation has 141 pages (not including references and appendices), consists
of 7 parts: Background (2 pages), Overview (30 pages), Subjects and method of
research (25 pages), Outcome (33 pages), Discussion (49 pages), Conclusion (2 pages),
Recommendation (1 page).
This dissertation comprises 35 tables, 12 charts, 10 flowcharts and 5 figures. The
dissertation used 132 material references include 112 documents in English, 20
documents in Vietnamese. Apendixes include some patients’ pedigrees, pedigree
information collection form, bleeding status investigation form, list of research
subjects.



Chapter 1: OVERVIEW
1.1. What is hemophilia

Hemophilia A is the most common inherited bleeding disorder due to deficiency or
dysfunction of factor VIII in plasma. It is a recessive hereditary associated with X
chromosome; therefore, most hemophilia patients were males while female were
carriers. Although it is an inherited disease, 30% of cases have no family history of
it. This is called sporadic hemophilia.

A person is diagnosed with hemophilia A based on 3 features: (1) Clinical
symptoms present with prolonged bleeding, repeated multiple times, mostly in joints
and muscles; (2) Family history; (3) Coagulation tests show level of factor VIII is less
than 40%. Based on level of factor VIII, there can be classified into 3 levels: severe
(FVIII < 1%), moderate (FVIII from 1 to 5%), mild (FVIII from 5 to 40%).

1.2. Molecular basis of Factor VIII

Factor VIII is a heterodimer, which consists of two heavy and light chains
connected by copper ion. Structure of such complex is stabilized thanks to the
interaction between hydrophilic and hydrophobic chains with von Willebrand factor
and Ca*. Gene that regulate the generation of factor VIII (F8 gene) is located at Xq28
on X sex chromosome, one of the biggest genes in human, spans 186 Kb including 26
exon. Mutations in F8 gene cause deficiency or dysfunction in factor VIII protein,
slowing down the thrombin production, leading to prolonged bleeding in hemophilia A
patients. There were various types of F8 gene mutations: point mutation with highest
proportion (47,5%), Inversion including intron 1 and intron 22 (36,7%), depletion
mutation (10 - 15%). Depending on types of genes and the location of mutation in F8
gene, different patients suffer from different levels of disease severity.

1.3 Methods of diagnosis for carriers

1.3.1. Pedigree analysis

Because F8/F9 gene is located on X sex chromosome, recessively hereditary and
have no respective allele on Y sex chromosome, based on Mendel's law of heredity,
pedigree analysis can help identify potential male patients, normal male, obligate
carriers and possible carriers.

If a man with hemophilia is married to a normal woman, all their daughters were
carriers while their sons were normal (Chart 1.1). If a woman, who is a hemophilia
carrier is married to a normal man, the probabilities for each time they have a child born
Is: 25% normal son, 25% son with hemophilia, 25% normal daughter, 25% daughter
with hemophilia gene embedded (Chart 1.2).

L XY XX
Father unaffected
XY XX by hemophilia 3
Father effected by Non-carrier mother
hemophilia ‘ |
" " XY
XX XX XY
25% 25% 25% 5%
Daughter ughter Son with hemophilia  Son unaffected
n-can philia
XY hyex

All son unaffected Possible outcome for each pregnanc:
by hemophilia Al daug},ter pred Y

Chart 1.1. and 1.2. Mechanism of hemophilia heredity
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If a woman, who is a hemophilia carrier is married to a man with hemophilia, the
probabilities for each time they have a child born is: 25% normal son, 25% son with
hemophilia, 25% daughter with hemophilia, 25% daughter with hemophilia gene

embedded (Chart 1.3).
O

"Xy hyx
Father with hemophilia Mother carrier
hyy h h "xy
XX XX Xy

25% 25% 25% 25%

Daughter with Daughter Son with Son unaffected
hemophilia ~ carrier hemophilia by hemophilia

Possible outcome for each pregnancy
Chart 1.3. Mechanism of hemophilia heredity 2

Obligate carriers were ones that have one of these four conditions: (1)
daughters of a person with hemophilia, (2) mothers of one son with hemophilia
and who have at least one other family member with hemophilia, (3) mothers of
one son with hemophilia and who have a family member who is a known carrier of
the hemophilia gene, (4) mothers of two or more sons with hemophilia

Possible carriers were ones that have one of these three conditions: (1)
Mothers of one son with hemophilia and who have no family members with
hemophilia or carrying hemophilia gene; (2) Women who have at least one man
with hemophilia in mother’s side and none of her son has hemophilia; (3) Women
who were daughter of a carriers.

1.3.2. Clotting factors analysis

Analysis of FVIII/VWF:Ag ratio can identify the status of hemophilia gene
carriage if a female called possible carrier have ratio of FVIII/VWF :Ag less than
cut - off. The drawback of such method is that it cannot confirm the status of gene
carriage if this ratio is higher than cut - off. Besides, there were no fixed ratio and
cut-off scores, it’s depend on each laboratories. Nowadays, this method is used in
medical facilities that were not able to perform genetic analysis or in cases of
undetectable genetic mutation in member with hemophilia

1.3.3. Genetic defect analysis

1.3.3.1. Mutation direct analysis

Mutation direct analysis is a method to detect the carriers among the female
family members based on mutations identified in index patient. There were two
principal techniques to identify the mutation, which were PCR and DNA
sequencing. Thanks to such techniques, direct analysis is able to detect 97% cases
of hemophilia A carriers. This is a modern and precise method, however, due to
gene sizes and the variety of mutations, these techniques were time consuming,
expensive as well as require high technical capabilities and skills. In cases of
severe hemophilia A, mutations should be firstly screened for intron 22 inversion,
after which is intron 1 inversion since these were popular mutations (45 - 50%
severe patients have intron 22 inversion and 1 - 5% severe patients have intron 1



inversion).

1.3.3.2. Linkage analysis

Linkage analysis is a method to monitor the heredity of mutated X chromosome
among family based on linked polymorphisms on X chromosome. Polymorphisms often
use restriction enzyme Bcll, Hindlll, Xbal, Bgll, Mspl (1), Mspl (2), Tagl and with
polymorphism STR in intron 13 and 22. Linkage analysis is fast, cheap and trustworthy to
detect hemophilia A carriers in family of which mother is a carrier. However, the
effectiveness of this method depends on the informative value of the polymorphism used,
which depend on the race of subjects.

1.4. Prenatal diagnosis:

Prenatal diagnosis is an important part in hemophilia care. In each labor, carriers
were at risk of passing the mutated genes for 50% of daughters and 50% for sons.
Pregnant women possibly give birth to son with hemophilia will have their foetus’s cell
collected to analyze the mutations or take their foetus’s blood collected to assay factor
VIII.

1.5. Identify hemophilia patients and carriers

1.5.1. Identify hemophilia patients

At present, in Vietnam, approximately 60% of patients have not been diagnosed
yet; therefore, identifying new patients is becoming more necessary.

There were many ways to identify new patients, including outreach program,
which using basis of genetic mechanism of the disease to detect the possible patients and
carriers among patients ‘family members, from which carry out the diagnosis test.
Because this is a rare inherited disease, circling the area of subjects help diagnosis much
more effective. The outreach program to detect new patients was implemented at National
Institute of Hematology and Blood Transfusion since 2004, which helps patients would be
promptly and precisely diagnosed, consulted and treated.

1.5.2. Identify hemophilia carriers

There were many methods to identify hemophilia carriers. The combination of
these methods is able to identify nearly 100% of cases, in which pedigree analysis should
be applied at first. This method is simple, from which obligate and possible carriers
among family members could be identified. After that, diagnostic strategy would be
specified to meet with the racial, economic, human resource, cultural and religious
characteristics of each country.

At present, several laboratories have implemented methods to detect carriers.
Nevertheless, carriers’ identification and management is Systematic and underrated at
hemophilia centers.

Chapter 2: SUBJECTS AND METHODS
2.1. Research Subjects
2.1.1. Research Subjects
The research subjects were patient and families include:
- Group 1: 100 unrelated hemophilia A patient diagnosed (called: Original patients).
- Group 2: 1402 family members of 100 original patients. Include:
+ 869 males: Those have possibility to be hemophilia A patient by genetic
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mechanism analysis (called: related to hemophilia)
+ 533 females: Those were possibility to be carriers by genetic mechanism
analysis (called: related to hemophilia)

- Group 3: 70 normal females (controls group)

2.1.2. Selection and exclusion standards

2.1.2.1. Group 1: Original Patients

* Selection standards:

Patients have been diagnosed with hemophilia A that has capability of create a
pedigree with at least 3 generations or more.

* Exclusion:

- Patient were not capable of create pedigree with at least 3 generations.

- Other members in patient’s family cannot gather to participate in the research.

- Non - compliance.

2.1.2.2 .Group 2:

Based on the Mendel’s Genetic Law, family members of the original
patients were possible a patients or carriers

a. Male was possible affected by hemophilia

- All members have blood relationship with patient have met conditions of
which below:

+ In the same/before generation with hemophilia patient: siblings, and other
members on the mother’s side: brother, grandfather, maternal grandfather, great-
grandfather, uncle, granduncle, great-granduncle, nephew, cousin....

+ In the next generation of patient: males have relationship with hemophilia
patient in the mother’s family, they call the patient is uncle, maternal grandfather,
great-grandfather....

- Were capable to collect information about symptom of bleedings.

b. Female related to hemophilia

Mother, mother’s sibling sisters and members have blood relationship on the
mother’s side: cousins, aunt, grand-aunt, maternal grandfather, great-grandmother,
great-grand-aunt, niece, grandniece, great-grandniece..,

Possible carriers were ones that have one of these three conditions: (1)
Mothers of one son with hemophilia and who have no family members with
hemophilia or carrying hemophilia gene; (2) Women who have at least one man
with hemophilia in mother’s side and none of her son has hemophilia; (3) Women
who were daughter of a carriers.

» Obligate carriers were ones that have one of these four conditions: (1)
daughters of a person with hemophilia, (2) mothers of one son with hemophilia
and who have at least one other family member with hemophilia, (3) mothers of
one son with hemophilia and who have a family member who is a known carrier of
the hemophilia gene, (4) mothers of two or more sons with hemophilia

* In the Obligate carriers, we selected 83 people which have same
conditions with control group as follow to compare: Age from 14-59 years old;
Not pregnant and not using contraceptive pill; Hepatitis: Negative

2.1.2.3. Group 3: Controls:
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70 healthy female from 14-50 years old; not pregnant and do not use
contraceptive pill, enroll into the study voluntarily

2.2. Study method

2.2.1. Study Designs:
Cross-sectional studies, Retrospective studies.

2.2.2. Study index

- General information, family history, clinical symptoms, type of disease, the

severity of disease.

- Coagulation test index: Basic coagulation (PT, APTT, TT, Fibrinogen, Platelet
count), Mix test, factor coagulation assay (VII, VIII, IX, vVWF:Ag), Factor VIII gene
mutations and PCR-RFLP with Bcll analysis

2.2.3. Sampling methods: Convenience sampling.
2.3.3. Study duration and places:

Restropective study from year 2005 — 2011; Prospective study from 2015-2016 at the
National Institute of Hematology and Blood Transfsion and the Centre for Gene and
Protein Research, Hanoi Medical University.
2.5. Research is conducted seriously and respects the principles of ethics in

research

Pedigree analysis

Index Patient
Family history

v

[ Male related to hemophilia ]

[ Female related to hemophiliaJ

. . Pedigree
Questionnaire

Clinical exam

Coagulation test

v

genetic mechanism

analysis and

v
Possible carrier J

|  Genetic analysis

v

v

Affected by hemophilia J lob

ligate carrierJ

Objective 1

Questionnaire

Clinical exam
Coagulation test

Characteristics of hemorrhaging
and coagulation test results

Characteristics of hemorrhaging
and coagulation test results

Objective 2

Diagram of the research
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Chapter 3: OUTCOME

3.1. Some characteristis of subjects
There were 79/100 patient have family history
Tab 3.1. Severities and characteristics of genetic mutation of the original patients

Severity (n = 100) Sezer Moderate Mild Total
Quantity 76 9 15 100
Rate % 76 9 15 100
Intron 22 n 23 0 0 23
Inversion % 30,3 0 0
Characteristics | Intron 1 n 1 0 0 1
of genetic Inversion % 1,3 0 0
mutation Point 39
) n 5 1 1
mutation
8
Delete
) n 1
mutation
Comment:

- Majority of original patients were severe hemophilia (76%),

- 23/76 (30,3%) severe patient have intron 22 inversion; 1/76 (1,3%) severe
patient have intron 1 inversion; 8/9 patients have been found mutation (7 point
mutation and 1 delete mutation).
3.2. Detection of new patients and carriers
From 100 original patients created 100 pedigrees of 100 families

Tab 3.2. The number of generations could exploit information in 100 families

3 4 5 6 7 X + SD
Generations | Generations | Generations | Generations | Generations -
. :”100) 30 58 11 0 1 36871
% 30 58 11 0 1

Comment: In average, each families could be exploited information in 3,8

generations, range from 3-7 generations.

3.2.1. Detection of new patients
Tab 3.3 Number of people related to hemophilia

. : Male Female
Situation N % N % Total
Related to hemophilia 869 73,8 1129 | 96,8
Unaffectgd by hemophilia (male)/ 308 26.2 37 32 2343
Non-carrier(female)
Total 1177 100 1166 | 100
Comment: In 2343 members having blood relationship with 100 original patients,

identified 869/1177 (73,8%) male related to hemophilia and 1129/1166 (96,8%)




female related to hemophilia.
Tab 3.4. Results of detection male possible affected by hemophilia by questionaire

Alive Died Total | 0/number of
male related to
n % n % n % hemophilia
Abnormal bleeding (n =869)
Yes 166 | 68,6| 76 |31,4| 242 | 69,7 27.8
No (members in mild 105|100 0 | 0 |105]|303 12.1
hemophilia families)
Total 271 178,1| 76 |21,9| 347 | 100 39,9

Comment: Among males related to hemophilia, possible patient is male who has
abnormal bleedings or male without abnormal bleeding who is member of mild
hemophilia families. 347/ 869 were detected possible patients by used questionaire; in
which, there were 271 males were aliving (78,1%) and 76 males was died (21,9%).

Tab3.5. Results of detecttion males possible affected hemophilia by
coagulation testing
Affectected by | Unaffected by Total

Abnormal hemophilia hemophilia
bleeding n 100 n 100 n | 100
Yes 145 145 0 0 145 | 100
No 2 3,7 52 96,3 | 54 | 100
Total 147 73,9 52 26,1 | 199 | 100

% /total of males related by
hemophilia (n = 869)

Comment:

199/271 (73,4%) males considered possible affected by hemophilia aliving were
performed blood tests. In which, there were 145/145 males have abnormal bleeding
and 2/54 males without abnormal bleeding were diagnosed with hemophilia. The
number of new patient diagnosed were 147 patients, accounting 73,9% of quantity of
performed blood test males. Other people not presented for blood testing.

3.2.2. Detection of carriers
3.2.2.1. Detection of carriers by using pedigree analysis

16,9 5,9 22,9
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Tab 3.6. Results of detection obligate carriers and possible carriers

via pedigree analysis

Subject n %
Daughter of | Have children 61 18,5
hemophilia | Not yet have 113 34,3
father | children 52 158
. Have at least 2 sons with
Obligate | o 1o ohilia 329 |49 61, | 14,9 100
carriers - - 7
Have 1 son and 1 male in family 156 474
were affected by hemophilia ’
Have 1 son with hemophilia and 1 11 33
carrier in family ’
Have a son with hemophilia 21 10,3
Possible | At least 1 male in family were 38,
carriers | hemophilia patient 204 | 183 3 89,7 100
Daughter of carrier 0 0
Total 533 100
Comment:

-533/1129 (47%) females related to hemophilia were assessed by collected

information.

- 329/533 females (61,7%) were detected obligate carriers and 204/533 woman
(38,3%) were detected possible carriers.
-47,4% obligate carriers have 1 son and 1 male on family were diagnosed with
hemophilia, 34,3% obligate carriers were daughter of male with hemophilia and 14,9%
obligate carriers have at least 2 son with hemophilia. Only 3,3% obligate carriers have 1
son with hemophilia and in her family have 1 carrier. There were 52 obligate carriers not

have children yet.

-89,7% possible carriers have male with hemophilia in the family, 21 possible
carriers have 1 son with hemophilia and no one had only condition of being a

carrier’s daughter.

Tab 3.7. The ratio of detection carriers based on the severity of index patients

Number of detected

Severity 0 Number Of detected carriers from each pedigree
index patients carriers X+SD Min - max
Severe (n =76) 183 24+21 0-8
Moderate ) (n =9) 42 47+1,7 1-7
Mild 5)(n = 15) 104 6,9+6,0 1-22
Total(n = 100) 329 3,3+34 0-22

p Pw@< 0,05 paya< 0,05;

P> 0,05

Comment: In average, each family have 3,3 obligate carriers, in which the number of
carriers in the family of severe hemophilia patient is less than this number in the
family of moderate family and mild family (p<0,05).
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Diagram 3.1. Pedigree of Nguyen Quang M. (26)
Comment:

- Patient Nguyen Quang M. (l11:2) is a severe hemophilia. Based on the
pedigree, family members have been identified have related to hemophilia
were:

+ Males were possible affected by hemophilia: 1:1 and 111:3;
+ Females related hemophilia: 1:2, 11:2, 11:4, 111:1.
- By using questionaire and interview, 111:2 have younger brother have abnormal
bleeding. I11:3 is diagnosed with hemophilia after peforming coagulation test.
- Mother of 111:2 has 2 son with hemophilia, so she’s obligate carrier.
- Female were possible carrier: 1:2, 11:2, 111:1
3.2.2.2. Coordination of pedigree analysis, genetic analysis and ratio of
FVII/NWF:Ag to detetect carrier
a._Genetic analysis
Table 3.8. The results of detection carriers by using genetic analysis

Carriers Non-carriers Total

n % n % n %

F8 gene analysis directly
(intron 1 inversion, intron 22 inversion, | 30 | 42,3 | 41 57,7 71 | 100
point mutation and delete mutation)

Linkage Analysis
(PCR — RFLP with Bcll) 8 | 471 ] 9 | 529 | 17 | 100

Total 38 | 432 | 50 56,8 88 | 100

Comment:
In 88 possible carriers have genetic analyzed, there were 38 carriers (43,2%) and
50 non-carriers (56,8%).
Talbe 3.9. The results of diagnosis carriers by combine methods

Subject n (n=>533) %
Pedigree analysis 329 61,7
Carriers F8 gene analysis 367 30 68,9 | 56
Linkage Analysis 8 1,5
Non- carriers (identified by genetic analysis) 50 9,4
Possible carriers 116 21,8
Total 533 100
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Comment:

There were 367 carriers detected in the research, including 329 (61,7%)
carriers identified by pedigree analysis; 30 carriers identified by direct genetic
analysis (5,6%); 8 carriers identified by PCR-RFLP Bcll analysis (1,5%); There were
50/533 non-carriers have identified by genetic analysis (9,4%).116/533 (21,8%) were
possible carriers.
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| Diagram 3.2: Pedigree of -Mai Van H (No.13)
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Diagram 3.3: Pedigree of Mai van H (No.13) after intron 22 inversion analysis
Comment:

- Patient Mai Van H (No.13) was a severe hemophilia A had intron 22 inversion.
There were 9 males in his family had abnormal bleeding: II:1, II:5, 11I:4, 111:13,
[1:17, 111:18, 11:19, 1V:11, 1V:13 in which 1I:5, 111:13, 1V:11 died due to bleeding. 6
alives members had tested and diagnosed severe hemophilia A.

- These members: I:2, 11:3,11:8, 11:10, 11:12, 111:2, 111:12 were obligate carriers
because they had > 2 son with hemophilia (1:2, 11:12, 111:12) or had a son with
hemophilia and many males in their family affected by hemophilia (I1:3, 11:8, 11:10,
11:2).
- All these members in the family include: 11:4, 111:3, 111:5, 111:7, 111:10, 111:16, 1V:1,
IV:3, V4, 1V:8, IV:9, IV:10, IV:12 were possitive hemophilia carriers. After
performed intron 22 inversion analysis, they have been identified as hemophilia
carrier: 111:10, 111:16, 1V:1, IV:3, IV:4, 1V:9, IV:10 and non-carriers: 111:3, l11:5, 111:7,
IV:8, IV:12.

b. Analysis of ratio VIII/VWF:Ag
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o Determine the cut-off
Among of obligate carriers, 83 carriers have the same conditions as control
group (age:14-50 years, not pregnant and not using contraceptive pill) selected to
compare the level of factor VIII, level of vWF:Ag and ratio of FVIII/VWF:Ag.
Table 3.10. Comparative of level of coagulation factor between carrier and non-

carrier
Ratio of
(o) . 0,
_ FVIII (%) VWF:Ag (%) EVIIVWE:Ag
Subject Min - Min -
X + SD X+ SD X+SD [Min- max
max max
Non-carriers 814 +
(n = 70) 279 42 -191 185,4+30,3 35-195 |0,95+0,21|0,52 -1,54
Carriers 499 +
(n=83) 196 16 - 131 |86,2 + 235/ 39-193 |059+0,22| 0,21-1,3
p < 0,05 > 0,05 < 0,05
Comment:

- There was no difference among non-carrier group and carriers group on the level
of factor von Willebrand.

- The carriers group had level of FVIII and the ratio of FVIII/VWF:Ag lower than
theses of the non-carrier group (with p < 0.05)

b. Apply the ratio of VIII/VWF:Ag on detection the carriers and prenatatal

diagnosis
ROC Curve

1,0

0,57
2 06
@ 0,4

0,27

0.0 T T T T

oo 02 04 0g 0g 1.0
1 - Specificity
Diagonal segments are produced by ties.
Chart 3.1. ROC curve of the ratio VIII/VWF:Ag
Comment

The value of the area under the curve (AUC) is 0,89 or 89% (p < 0,01); so that,
the ratio FVIII/VWEF:Ag is rather good to detect the carriers.
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Table 3.11. The sensitivity and specificity of the ratio FVIII/VWF:Ag
in diagnosis hemophilia A carriers

Coordinates of the curve of FVIIIVWEF:Ag
Cut - off Sensitivity| 1 — Specificity
6326 943 312
L6603 943 313
L6058 943 330
6741 543 289
L6891 543 277
L7034 929 233
L7080 914 233
L7098 14 241
7112 500 241
7124 500 229
Eut—off -+ 7136 900 217
7150 871 205
7166 837 205
L7206 843 205
L7268 829 205
L7307 814 205
L7325 814 L1593
7356 .800 (193
7388 786 (193
7426 786 181
7477 786 .leg
L7320 71 .leg
7625 737 .leg
737 737 137
7771 743 137
7825 743 145

Comment:

The cut-off 0,7136 (round= 0,71) with sensitivity is 0,9 (90%) and the
specificity is 1 - 0,217 = 0,783 (78,3%) is detected, because with this cut - off, J =
0,683 is biggest [J = (sensitivity + specificity) — 1]. Applied this cut — off for 159
possible carriers, there were 72/159 (45%) possible carriers have the ratio of
FVII/VWEF:Ag under 0,71. They were considered as hemophilia A carriers.

Chart 3.12. Comparative between the ratio of FVIII/VWF:Ag and the genetic analysis

Carrier (n = 38) Non-carrier (n = 50)
o> o>
Diagnosis Ratio < 0,71 Rgt;i— Ratio < 0,71 Rgt;i—
methods ’ :
n % n| % n % n %
PCR - RFLP with Bcll
(n=17) 6 2 0 9
Direct genetic analysis
(n=71) 27 3 4 37
Total n = 88) 33 | 868 | 5| 13,2 4 80 | 46 | 92,0
Comment:

33/38 (86,8%) carriers had the ratio < 0,71 and 4/50 (8%) non-carrier have the
ratio < 0,71. Thus, comparative with genetic analysis, using the ratio of
FVIII/VWEF:Ag have detected exactly for 86,8% of carriers and misdiagnosis for 8%
of non-carriers.

3.3. Characteristics of new patients and carriers
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3.3.1. Characteristics of new patients
All new patient were male.

3.3.1.1. Type of disease
Chart 3.13. Classification of new patient by type of disease

Number of patient | Ratio %

Hemophilia A 144 97,9
Hemophilia A combine with congenital FV1I 1 0,7
deficiency

Hemophilia B 1 0,7
Congenital FVII deficiency 1 0,7
Total 147 100
Comment:

- Most of new patient were hemophilia A. There was a hemophilia A patient
combined with congenital FVII deficiency and a congenital FVII deficiency who is

his brother.
- There was a new patient with hemophilia B was son of a father with

hemophilia A and a hemophilia B carrier mother (in the family 77).

Gia dinh vo Nguyen Nhu T

6 7
VIH05%| IX94%
Msel() | (Msel+H)

4 5

X 36% IX22%

I I I VI 48% VI 176%
Msel (/) Msel ()

Diagram 3.4. Pedigree of Nguyen Diagram 3.5. Pedigree of the wife’s family of
Nhu T. (No. 77) Nguyen Nhu T Nhu T. (No. 77)

Comment:

- IV:1 have father with hemophilia A , so she is obligate hemophilia A carrier .

- Mother of IV:1 (person number 1l1:3 in the diagram 3.4 and the number I1:7 in
the diagram 3.5) has a brother with hemophilia B, and a son with hemophilia B,
so she is obligate hemophilia B carrier.

- 1V:1 has mother is a hemophilia B carrier, so she is possible hemophilia B carrier.

- So, IV:1 is a hemophilia A carrier and possible hemophilia B carrier.

3.3.1.2. Characteristics on the bleeding symptomatic and coagulation test of new patients
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Chart 3.3. Symptomatic of bleeding in new patient
Comment:
- Bleeding in joint, muscles, bleeding under skin, oral bleeding were common
symptoms with the ratio is 70%, 69.3%, 57.3% and 55.3% respectively.
- Prolonged bleeding after surgery, nose bleeding, bleeding from a cut in a lower rate
(11.3%; 8% and 7.3%).
- Gastrointestinal bleeding, hematuria, CNS bleeding have a low rate.

2 21
2 16.7
20 - 14 B Quantity (n=147)
15 - B Ratio (%)
10 -
5 | 1 0.7
F 4
0 T T I/
Deformed  Amyotrophic Paralysis after
joint CNS bleeding

Chart 3.4. Complications due to bleeding in new patients

Comment:

27/147 (18,4%) new patients have complications due to bleeding. In which there
were 25 patients (17%) have deformed joints, 21 patients (14,3%) have amyotrophy
and a patient has paralysis (0.7%) after central nervous system (CNS) bleeding.
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Table 3.14. Characteristics of coagulation test of new detected patients

n X+ SD Min - max
rAPTT 147 3415 1,1->5
PT (%) 141 104,3 £19,6 52-191
rTT 141 1,0£0,1 09-13
Fibrinogen (g/l) 141 34+09 2,2-6,3
Platelet count (x10%/1) 147 285,5 + 88,2 150 - 571
FVIII (%) 147 6,3 £ 17,1/median 0,9 0,1-176
FIX (%) 1 2,2
FVI11(%) 4 515+ 27,44 28 - 80
Mix test 146 Negative

Comment:

- The average of rAPTT were 3,4 £ 1,5 and all hemophilia patient have prolonged
APTT. There only 1 patient with FVII deficiency in the family number 44 have normal
APTT.

- All hemophilia patients had negative results of mix test and their Thrombin Time
(TT) result in normal range. No one had reduced of fibrinogen levels and number of
platelets.

- The average result of PT were 99,0 £ 27,1%. There were 2 patients (1.4%) had reduced
of PT (52% and 58%).

- The median of FVIII level is 0.9%, in which had 2 cases with FVIII normal (a patient
with FVII deficiency: FVIII level = 92%, and a hemophilia B patient with level of FVIII
176% )

- There only a patient with hemophilia B has level of factor IX at 2,2%.

3.3.2. Characteristics of the carriers

3.3.2.1. Characteristics of serverity:

All of 329 obligate carrier were hemophilia A carries. However, the family with
number 77 includes a father with severe hemophilia A and mother is a hemophilia B
carriers, their daughter is not only obligate hemophilia A carrier but also possible
hemophilia B carrier.

The results of PCR-RFLP with Msel showed that the daughter is carrier
hemophilia B. (father Msel (-), mother Msel (+/-), son with hemophilia: Msel (-),
daughter: Msel (-/-)),so that the daughter is a carrier for both hemophilia A and
hemophilia B.

3.3.2.2. Characteristics of bleedings

Comment:
There were 235 in 329
= Bleeding carries  responded to  the
, questonaires, in which, there were
B Without . .
bleeding 80 carriers have symptomatic of
bleeding (34%).

Chart 3.5. The ratio of bleeding occurres in the carries
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Chart 3.6. Site of bleeding in the carriers
Comment:

Purpura, prolonged menstrual period, postpartum bleeding, oral bleeding were
majority of bleeding occurred to the carriers with the ratio were 62,5; 47,5; 40 and
25%, respectively. The ratio of joint bleeding and muscle bleeding were 7,5% and
8,8%. There were 2 cases had bleeding after operation and 1 case in which had to
treated bleeding by FVIII product.
3.3.2.3. Characteristics of coagulation test
a. APTT and Mix test

Table 3.15. Characteristics of APTT and Mix test of the carriers

(APTT n % Mix test
Prolonged >1,25t0<1,5 35 234
(r>1,25) >1,5 to <2,0 5 | 40| 33 | 26,7 100% Negative
>20 0 0
Normal (0,8 to < 1,25) 110 73,3
Total 150 100
Comment:

In 150 obligate carriers which were appointed to do the APTT test and FVIII
assay, there were 40 people (26,7%) have prolonged APTT, the majority of which
have results at > 1,5 to <2,0. All of patient have prolonged APTT have not inhibitor
(Mix test negative).

Chart 3.16. Characteristics of carrier’s level of FVIII

Level of FVIII (%) n %
X+SD | 526+206 <40 40 26,7
>40to <60 65 43,3

Min - max 10-131 > 60 45 30
Total 150 100

Comment:
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The average level of FVIII at the carriers is 52,6 = 20,6%, close to the floor level of the
normal range, range 10 - 131%. There were 40 people (26,7%) have level of FVIII under
40%. They were considered as to mild hemophilia.

Table: 3.17. Comparative of factor VIII level among difference severity of carriers

Average of FVIII (%)
Severe X+SD 53,5+19.3
(n=94) Min - max 17 - 120
Oneway
Moderate X+ SD 60.7 £ 22.2 Anova
(n= 11) Min - max 25-91 test, F=
Mild X *SD 473+ 22,1 2.47,
(n = 45) Min - max 10-131 p=0,088
General X +£SD 52,2+20,6
(n =150) Min — max 10-131
Comment:
There is no difference in the level of FVIII among severity hemophilia carriers,
with p > 0,05.
Table 3.18. Co-relation between level of FVIII and bleedings
mptomatic Bleeding (n = 73) Non-Bleeding (n = 77) p
Level of FVIII n Ratio n Ratio 'Blzz: 8:811
<40% (n = 40)q 34 85% 6 15% p13< 0,01
409% - P14 < 0,01
> 40(4) 60% 34 52,3% 31 47,7% OR1,4 =
(n = (n = 65)(2) 10,3
110) > 60% ORl,Z =51
(n = 45) 4 5 11,1% 40 88,9% OR,s =87

Comment: In 3 levels of factor VIII (< 40%, 40 - 60% and > 60%), if the carriers
have levels of FVIII in lower range, so they have higher risk of bleeding.

The risk of bleeding in people with levels of FVIII < 40% higher than those with
level of FVIII > 40% was 10,3 times and higher than people with level of FVIII from
40 - 60% was 5,1 times. The risk of bleeding in people with levels of FVIII in range
from 40-60% was higher than these of people with level of FVIII > 60% was 8,7
times.

Chapter 4: DISCUSSION
4.1. Characteristics of the index patients
4.1.1. Characteristics of family history and severity.

The ratio of patient had family history and the ratio of severe hemophilia patent
in this research was higher than that of other researches. The reason is because
patients and families in this families were more concerned and anxious about their
status of this disease and genial status. Therefore, they were more likely to accept
participate in this study than those with only one patient and mild/moderate families.
4.1.2. Characteristic of genetic mutations.
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The ratio of patients who have intron 1 inversion and intron 22 inversion were
equivalent to that of other authors. There were 8/9 patients had been detected the
mutation by F8 sequencing. These results would be used to determine the carrier
status for the female member in families.

4.2. Detection new patients and carriers base on pedigree analysis

100 hemophilia A patient in the research had been asked to create 100 pedigrees, in
which, there are majority (58%) could be exploit information within four generations.
This result was equivalent to that of research of Monica Singh and H. Kaur (2001).
The availability of information for creating pedigrees was heavily dependent on
suppliers and required the patience of investigators.

4.2.1. Detection of new patients

Based on genetic mechanic of disease, 869 males were determined related
hemophilia from 1177 male had blood relationship with patients. Among 869 males
related to hemophilia, there‘re 347 males were considered possible affected by
hemophilia by used questionnaire. In which, there were 271 males were being alive
and 76 males were died. 147 new patients have been diagnosed with hemophilia in
199 males were performed coagulation test (the ratio is 73,9%). The table 3.5 showed
questionnaires were very useful on determines males who possible affected by
hemophilia, especially members in the severe and moderate hemophilia families. In
addition, coagulation tests should be performed for those who are possible affected
by hemophilia in mild hemophilia families without abnormal bleeding to avoid
omission.

Hemophilia is a rare hereditary disease (affects in 25 - 60 people per a million of
population in Vietnam), the incidence of this disease does not difference between
geographic regions and human races. If the search is conducted by conventional
methods, at least 2.45 million people will be screened for detecting equivalent
number of new patient. Some studies have conducted epidemiological studies that
have found little or no detection of patients, even performed in large populations.
Obviously, for the purpose of detecting new patients, performance based on genetic
mechanisms, pedigree analysis of hemophilia patients is highly effective as well as
save manpower and expenses. However, for sporadic hemophilia families, the
attention should be paid to those who are likely to develop the disease in the same or
next generation.

4.2.2. Detection of carriers
4.2.2.1. Detection of carriers by pedigree analysis

In 1129 females related to hemophilia, 533 (47%) females assessed by collected
information (47%). To obtain necessary information, finding member who could
contact and gather other members in family is very important.

From 533 exploited information, 329 obligate carriers (61,7%) and 204 possible
carriers (38,3%) have been determined. Majority (47,4%) of obligate carriers were
female had 1 son and another male in her family was patient with hemophilia. 34,3%
obligate carriers were having had father with hemophilia. The ratio of obligate
carriers who have 2 son with hemophilia was 14,9%. There only 3,3% obligate
carriers are having had a son with hemophilia and her family having had at least a
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carriers. In the research of author M.Singh in 2002, there were 130/425 (30,58%)
obligate carriers have been determined by pedigree analysis. This ratio in Carold
Kasper’s research (USA) was 56,14% and Bui Thi Thu Huong (2014) was 26%.
Compared to the results of these authors, the obligate carriers determined rate in this
study was higher.

On average, each pedigree had detected 3,3 obligate carriers, in which, the
number of detected carriers in severe hemophilia family were lower than that of
moderate and mild hemophilia family. The reason is in the severe hemophilia family,
the number of these families had many deaths due to prolonged bleeding, quality of
life of patients and relatives were low, thus affecting the reproductive decisions of
other members.
4.2.2.2. Coordination of pedigree analysis, genetic analysis and ratio of FVIII/VWF:Ag
to detetect carrier
a._Genetic analysis

Pedigree analysis was effectiveness method to determine obligate carriers and
possible carrier in family.

By genetic analysis method, it is possible to diagnose exactly whether a
possible carrier be carrier of non-carrier, which is the basis for the implementation of
genetic counseling and prenatal diagnosis.

Table 3.8 and table 3.9 showed that, coordination of pedigree analysis and
genetic analysis, there were 38 carriers have been determined, thus raising the
number of diagnosed carrier was 367. However, in order to apply genetic analysis, it
IS necessary to have modern machinery and equipment as well as human resources
for testing, so that the expense for testing is higher and the processing time is longer.
In addition, if we using linkage analysis method, it also requires satisfying some
conditions such as: information on RFLP makers, cooperation of family members in
blood sampling. Therefore, coordination of other methods is very necessary in order
to detect the maximum number of carriers.

b. Analysis of ratio FVIIINWF:Ag

The ratio of FVIII/VWF:Ag in carriers if lower than that of non-carrier and it
could be used to analysis of carrier gene hemophilia A.

Applied the cut-off 0,71 with the sensitivity 90% and specificity 78.3% in
diagnosing for 159 possible carriers, there are 72 (45%) carriers had been diagnosed.

Genetic diagnostic results were used as a gold standard to determine gene
carrying status for 88 eligible possible carriers, it showed that the ratio
FVII/VWEF:Ag is right for 86,84% cases and misidentification of 4 cases accounted
for 8%. This result is equivalent to the study of Shetty (India - 0,7) (1999), J. Padre
(Philippine — 0,6)(2004), Veerle Labarque (Canada — 0,8)(2016) , T Ruchutrakool
(Thailand - 0,82)(2006).

Thus, with the development of science and technology, there are many methods
for hemophilia carrier diagnosing. Each method has its own advantages and
disadvantages; therefore, the combination of other methods is extremely important to
increase the rate of diagnosis of carriers hemophilia gene, especially in the current
economic conditions of Vietnam.
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Whatever the diagnosis, the first step is creating patient’s pedigree to identify
possible carriers. It depends on each patient as well as the conditions and equipment
of each facility, and selects the appropriate diagnostic method.

4.3. Characteristics of newly diagnosed patients and carriers
4.3.1. Characteristics of new patients
4.3.1.1. Type of disease

Most newly diagnosed patients have hemophilia A, except 1 case is hemophilia
combined with congenital factor VII deficiency, 1 case is congenital factor VII
deficiency and 1 case is hemophilia B. Two people with congenital factor VII
deficiency were sibling, get factor VII deficiency gene from their father and mother,
and one get hemophilia A gene from their mother. This is a very rare case that need
consulting, managing and appropriate treatment. The patient with hemophilia B is the
son of father with hemophilia A and mother who are hemophilia B gene carrier.
4.3.1.2. Bleeding symptom and complications due to bleeding in new patients

Most new patients have expressed some sorts of abnormal hemorrhage, of which
most commonly seen is joints, muscles, skin hemorrhage and oral hemorrhage. Only 2
persons who have mild hemophilia account for 1,4% that have not presented with any
abnormal bleeding, maybe because they haven’t suffered from trauma, collision and
surgery so that the bleeding symptom have not manifested.

Joints and muscles are the most common bleeding position as stated in research of
Vu Thi Minh Chau (2001), Nguyen Anh Tri (2005), Marilyn Manco — Jhonson (2016).
The rate of skin and oral hemorrhage is relatively high, 57,3% va 55,3% of the cases,
which is different from bleeding rate in research by VVu Thi Minh Chau and Nguyen Anh
Tri on patients in hospitals. The reason is the difference in the method to record the
bleeding signs. With patients in hospitals, signs of bleeding is the reason for patients to
go for diagnosis and treatment while in our research, signs of bleeding is the position
where patients have suffered from bleeding. Brain and gastrointestinal hemorrhage in
this research only accounts for a small amount, maybe because these bleedings are
dangerous and patients usually cannot survive without proper treatment.

Amyotrophy, joint deformity, limited mobility are the consequences of repeated
bleeding in muscles and joints without adequate treatment. Up to 25% of new
patients have been diagnosed with joint deformity, and 21% are amyotrophy. These
complications were seen in severe patient. In compared with joints and muscles
complications on patients on demand treated in hospitals, this rate is lower than
60,5% according to Vu Thi Minh Chau (2001), 58,97% according to Tran Thi
Phuong Tuy (2009) and 61-71% according to Soon Ki Kim (2016), of which the
reason was that the rate of severe patients in our research is lower than that of other
researches.
4.3.1.6. Characteristics of blood tests of new patients

Normally, all of hemophilia patients have prolonged APTT while other
indicators including PT, APTT, TT, fibrinogen, platelet count are in normal range. All
of newly diagnosed patients in our research had similar characteristic of coagulation
test, only two patients (a patient with FVII deficiency and a patient affected by
hemophilia A combine with FVII deficiency) have had prolonged PT. All patients
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have results negative with mix test (that mean no inhibitor), this was appropriate
because fewer patients are treated with blood products. The level of factor VIII/IX less
than 40% was the typical standard to diagnose hemophilia. All hemophilia A patients
had low level of factor VIII with median of 0,9%. The level of factor VIII among
patients within a family was almost the same, however, such level had the tendency to
worsen in elders in mild and moderate patients’ families as well as bleeding symptoms
were not completely similar among family members. It could be explained by the fact
that the level of factor VIII/IX in plasma not only depends on F8/F9 gene but also is
affected by other conditions such as age, physical activities, blood types, stress...

4.3.2. Characteristics of carriers

4.3.2.1. Type of carrier

Although all original patients have hemophilia A, we have discovered a women
with combine hemophilia A and hemophilia B gene, her father is a severe hemophilia
A and her mother is hemophilia B carrier. This is a case of the first carrier with
combine hemophilia A and hemophilia B gene described in Vietnam, which is a very
rare and is one of the only 3 cases described on the world. This carrier needs
managing and counseling, especially genetic counseling.
4.3.2.3. Characteristics of bleeding

There were 80/235 (34%) of carriers that had abnormal bleeding with various
expression, including 4 majority of bleedings occurred to the carriers: purpura,
prolonged menstrual period, postpartum bleeding, oral bleeding. Such results also
comply with results showed in Paroskie (2014), Eveline P. Mauser-Bunschoten
(2008) and Miesbach (2011).

Comparing to male patients, hemophilia carrier in this research were less likely
to have joint and muscular bleeding (7,5% and 8,8%). There were 2 cases of post-
operative hemorrhage, one of which had bleeding after rectal polyps removal surgery
and had to use clotting factor concentrate. Paroskie (2015) stated that less than 10%
of carriers need to be treated with factor concentrates to stop bleeding.
4.3.2.4. Characteristics of testing results
a. APTT and Mix test

Table 3.15 shows that there were 40 carriers (26,7%) with prolonged APTT,
majority of which were mildly prolonged (1,25 < rAPTT < 1,5).

All of them had results negative with mix test and the majority reason of
prolonged APTT is low level of factor FVIII. This result was equivalent to that of
Paroskie (2015).

b. Level of factor VIII

Level of factor VIII in hemophilia A carriers was 52,6 £ 20,6%, close to the
floor level of normal range, which was similar to results showed in research of Iris
Plug (2006), Paroskie (2015), Ay C (2010).

Table 3.16 showed that there were 40/150 carriers (26,7%) had level of FVIII
less than 40%. These people are considered as mild hemophilia A patients and need
to be managed and consulted closely. Such result is similar to that of Iris Plug
(62/225 persons - 27,6%)(2006) but higher than that of Paroskie (1/34 person - 2,9%)
(214).
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Table 3.17 showed no differences in level of factor VIII among carriers with
different level of hemophilia severity. This result was consistent with that of Iris Plug
(2006) and Miesbach (2011) but different to that of E. Funding, et al. (2015).

c. The correlation between bleeding and coagulation tests

Table 3.18 showed that among 3 levels of factor VIII (< 40%, 40 — 60% and >
60%), if the carriers have levels of FVIII in lower range, they have higher risk of
bleeding. Such result was consistent with results showed in research of others authors
such as Iris Plug (2006), Paroskie (2014)... Iris Plug also recognized that people
with level of factor VIII < 40% were more menstrual bleeding and higher iron
supplementation up to 80% than people with factor VIII > 60%. Besides, such people
were also 3 times higher at risk post-operative bleeding than people with level of
factor VIII > 40%. Therefore, carriers need to be carefully diagnosed, managed,
counseled and coordinated treatment, avoiding unexpected complications caused by
bleeding.

CONCLUSION
Based on analysis of 100 hemophilia A patients’ pedigree including 869 males
and 533 females, we have come to conclusion as follows:
1. Identify new hemophilia patients and gene carriers
Pedigree analysis is an effective method to identify new patients and gene
carriers in hemophilia patients’ families.
1.2. Identify new patients
Pedigree analysis helps identifying 147 hemophilia patients (16,9%).
Regressive result also shows that 76 persons have died and suspected of hemophilia.
1.3. Identify hemophilia gene carriers
- Through analyzing 533 females related to hemophilia, 367 carriers were
identified, accounting for 68,9%, which includes:
+ 329 (61,7%) carriers identified by pedigree analysis,
+ 30 (5,6%) carriers identified by directed genetic analysis,
+ 8 (1,5%) carriers identified by PCR-RFLP with Bcll.
- Ratio of FVIII/VWF:Ag < 0,71 has values in diagnosing the status of carrying
hemophilia A gene with sensitivity 90% and specificity 78,3%.
Coordination of these methods helps improving effectiveness of detection
carriers.
2. Characteristics of bleeding and coagulation test results of newly diagnosed
patients and gene carriers
2.1. Characteristics of new patients
- Almost (97,9%) cases were hemophilia A patients; 1 case is hemophilia A
combined with congenital factor VII deficiency; 1 case is congenital factor VII
deficiency and 1 case is hemophilia B. More than 50% of new patients were at severe
hemophilia.
- Almost (98,6%) of new patients show prolonged bleeding. The most popular
bleeding locations were joints, muscles, purpura and oral bleeding with proportion
was 70%, 69,3%, 57,3% va 55,3%, respectively.
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2.2. Characteristics of carriers
Almost (99,7%) cases were hemophilia A gene carriers, 1 case is a carrier for both
hemophilia A and hemophilia B.
The bleeding rate of carrier is 34%. Most common bleeding types were purpura,
menstrual bleeding, postpartum hemorrhage and oral bleeding.
The level of FVIII of carrier is lower than that of non-carrier (p<0.05). If the
carrier has lower levels of factor VIII, they have a higher risk of bleeding. There is
no difference in the level of factor VIII among hemophilia gene carriers with
different level of severity.
There were 40 carriers (26.7%) had FVI11 <40% considered as mild hemophilia A.

RECOMMENDATION

1. ldentifying new hemophilia patients and carriers using analysis of diagnosed
patients’ pedigree should be applied on national scale because of the effectiveness
and broad applicability of this method.

2. It is necessary to promote the propaganda and training for patients as well as
their family in diagnosis, treatment and managing the spread of affected gene,
contributing to improve our future generation.

3. All obligate and possible carriers should do factor VIII assay. If their level
of factor VIII is less than 40%, they should be treated as patients with mild
hemophilia A.
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