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DAT VAN PE

Suy giam mi&n dich thé khdng c6 Gammaglobulin mau lién két véi
nhlem sic thé X (X-linked Agammaglobulinenua - XLA) la bénh di
truyen do dot bién gen Bruton Tyrosine Kinase (BTK) nam trén nhiém
sac thé gioi tinh X. Dot bién gen BTK khién cho co thé khong san xuat
du protein cytoplasmic tyrosine kinase, té bao lympho B khong thé bist
héa hoc truong thanh, giam kha ning san xuét cac khang thé chdng lai
téc nhan gay bénh, khién co thé thuong xuyén bi nhidm tring, nhidm
triing nang va & nhiéu co quan khac nhau.

Chén doan benh nhan XLA dua trén cac déu hi¢u Iam sang nhidm
tring tai dién, giam s6 luong lympho B va phén tich gen BTK khong nhimng
gitip dinh hudng chn doan, tur van di truyén va diéu tri bénh XLA.

Bénh nhan bj bénh XLA cin duoc thay thé Gammaglobulin thudng
xuyén véi lidu phd hop dé c6 thé diéu tri va phong ngira nhidm khuan
ciing nhu cac bién chung.

Tai Viét Nam, mac du bénh nhan nghi ngo bénh XLA di dugc
nhéc dén tir rat lau trong 14m sang, tuy nhién do diéu kién xét nghiém
chwa duoc dau tuw ddng bo nén hau hét bénh nhéan chua dugc chan doan
xdc dinh va chua dugc quan 1y didu tri. Tir ndm 2010 dén nay, tai mot
s6 bénh vién nhi I6n tai cac thanh pho Ha Noi, Hd Chi Minh bénh nhan
bénh XLA da dan din dwgc chan doan bang dinh luong ndng do
Immunoglobulin, sé luong cac té bao lympho B va phan tich dot bién
gen BTK. Tuy nhién, rit nhiéu bénh nhan XLA van bj bo s6t chan doan
hodc chan doan muén dé lai di chung nang né va dac biét bénh nhan
XLA vin bj tir vong do nhiém triing nang.

Tir thyc trang trén, ching tdi tién hanh dé tai: “Nghién ciu dac
diém lam sang, cgn lam sang va nhdn xét két qud diéu tri bénh khdng co
Gammaglobulin mau lién ket nhiém sdc thé X vai muc tiéu:

1. M@ td ddc diém lam sang, xét nghiém mlen dich cua bénh khong c

Gammaglobulin mau lién két nhiém sdc thé X.

2. Phét hién dgt bién gen Bruton Tyrosine Kinase ¢ bénh nhan khdng

co Gammaglobulin méu lién két nhiém sdc thé X.

3. Nhdn xét két qud diéu tri bénh khéng co Gammaglobulin mau lién
két nhiém sdc thé X bang phuong phdp truyén Gammaglobulin
duwong tinh mach.



TINH CAP THIET CUA LUAN AN:

Khéng ¢6 Gammaglobulin méau lién két nhiém sic thé X 1a mot
bénh suy giam mi&n dich bim sinh, gay nhidm khuin ning va tir vong sém
néu khong dugc didu tri. Bénh nhéan thuong khong duoc chan doén hodc
chan doan muén khi da nhiém triing rit nang, hoac c6 di ching. Nhiéu gia
dinh c6 nhiéu ngudi méc bénh ma chua duogc tu vén di truyén va chin doan
truge sinh. Nhiéu bénh nhan da duoc chdn doan nhung diéu tri khong déu
nén van con thuong xuyén nhidm khuén, bién ching. Nhitng bénh nhan
mic du da duoc diéu tri vin
Nhirng dong gép méi cia ludn an:

- Pay 1a nghién ctru dAu tién danh gia dap ing diéu tri bang IVIG cho
bénh nhan khong c6 Gammaglobulin méau lién két nhidm séc thé X.

- Phat hién 27 dot bién trén gen BTK trong d6 ¢6 4 dot bién mai
chwa dugc cong bd trén ngan hang gen thé gidi. Tu van di truyén cho
gia dinh bénh nhéan.

Bé cuc ciia luan an:

Luan an c6 128 trang, bao gdm: Pit vin d& (2 trang); Chuong 1:
Téng quan (33 trang), Chuong 2: béi tugng va phuong phap nghién ctu
(18 trang), Chuong 3: Két qua nghién ciiu (39 trang), Chuong 4: Ban luan
(33 trang), Két luan (2 trang), Khuyén nghi (1 trang).

Trong luan an 6 31 bang, 13 bidu do, 22 hinh
Ngoai ra con c6: 146 tai ligu tham khao, trong d6 c6 8 tai ligu tiéng
Vigt, 138 tai ligu tiéng Tiéng Anh

CHUONG 1. TONG QUAN

1.1. Khi niém

Bénh khong c6 Gammaglobulin mau lién két voi nhidm séc thé X
(X-linked Agammaglobulinemia) la mét bénh suy giam mién dich thé
dich dién hinh, dic trung boi sy giam nang tat ca cac globuline mi&n
dich va té bao lympho B truong thanh, do dét bién & gen Bruton
Tyrosine Kinase nam trén nhidm sic thé gisi tinh X. Vi viy, co thé
bénh nhéan bi giam kha nang chébng choi véi cac tc nhan gay bénh, dac
biét 1a vi khuén.
1.2. Dich t& hoc

Ty 1& méc bénh XLA thay ddi tuy thudc vao cac nghién ciu tai cac
viing lanh thd khac nhau. Ty 1é méc bénh tai Buc 1a 0,09 trén 100.000
dan, & My 1a 11,25 trén 100.000 dan, & cac nuéc Dong Au va Trung Au
la 1/1.399.000 dan.



Ty 18 tr vong & bénh nhan bi XLA d3 thay ddi sau nhidu nam.
Nghién ciru trude nam 1996 ¢ Anh va My ¢6 17% tir vong. Ngay nay, ty
Ié tir vong ciia bénh nhan XLA da giam di déang ké. Nghién ciu lon tai
M§ ndam 2006 trén 201 bénh nhan XLA, chi c6 8,5% tu vong.

1.3. Co sv di truyén, sinh Iy hoc

- Gen BTK nam trén nhiém sic thé X, canh dai, bang 22, dudi
bang 1 (Xq22.1); dai 37,5 kilobase, chaa 19 exon. Kich thudc cua cac
exon thay déi tir 55 dén 560 bp, va céc intron tir 164 bp dén 9 kb.

- Protein BTK:

Gen BTK mé hoa protein: Bruton’s Tyrosine Kinase dai 659 acid
amin, ndng 77 Kilodaltons, v&i nam khu vgc chirc nang: plekstrin
homology (PH) (acid amin 1 toi 138), Tec homology (TH) (acid amin
139 toi 215), Src homology 3 (SH3) (acid amin 216 tgi 280), Src
homology 2 (SH2) (acid amin 281 t¢i 377) va kinase (SH1) (acid amin
375 t6i 659) (3-5).
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Hinh 1.1. So' d6 cdu triic protein Bruton's tyrosine kinase

Dot bién gen XLA gay giam hoic mit chirc ning cua protein
Tyrosine Kinases khién cho t& bao lympho B khéng thé biét hoa hodc
truong thanh dugc. Vi vy, s& khong ¢6 céc té bao lympho B truong thanh,
khong c6 twong bao — t& bao chinh c6 chirc ning san xuat cac khang thé.
1.4. Dic diém 1am sang

Pa s6 bénh nhan XLA Ia nam giéi do dot bién gen BTK nam trén
nhidm sic thé gisi tinh X. Bénh nhan XLA nir rét hiém giap nhung y
van ciing da mo ta mét vai trudng hop.

Bénh thuong dién ra trong nam déu doi, khi ma khang thé 1gG cua
ngudi me truyén qua rau thai da hét. Bénh nhan XLA bi giam ning kha
ning san xuét tat ca cac khang thé: IgA, IgM, IgG, 1gA1l, 1gA2, 1gG1,
19G2, 19G3, 1gG4, cac khang thé dac hiéu chéng céc vi sinh vat nén
nhidm tring thuong xuyén, kéo dai va tai phét lién tuc. Khong giéng
nhu nhiém khuén tai didn do bét thuong cu tric céc co quan (nhu di




dang duong ho hép, di dang tiét niéu...), bénh nhan thiéu hut mién dich
thuong bi nhidm tring & nhidu co quan, vi tri khac nhau: viém tai giira,
viém xoang, viém phdi, viém két mac, tiéu chay va nhiém tring da...
Rat nhiéu bénh nhan XLA trude khi dugc chén doan con ¢ nhimg dot
nhidm khuan ning de doa tinh mang nhu viém phdi nang, viém ma
mang phdi, viém mang néo, viém mé té bao, nhidm tring huyét...

Ngoai c4c biéu hién nhiém tring, bénh nhan XLA con c6 thé c6
biéu hién cac bénh Iy tw mién nhu viém rudt, viém khop tu mién; di ung
hodc cac bénh ly ac tinh.

Tién sir gia dinh: XLA 12 bénh do dot bién gen ln nim trén nhidm
séc thé gisi tinh X nén ¢6 tinh chét di truyén bén ho me. Céc anh, em trai
cua me, anh, em trai cua cac béac gai hoac di rudt bén me cling méc bénh.
1.5. Nong do khang thé

Do c6 sy sut giam 16 rét s6 lwong té bao lympho B trudng thanh
trong mau ngoai vi nén kha ning san xuét khang thé ciing bi gidm rd
rét. Theo tiéu chudn chin doan ciia hiép hoi suy giam mién dich My va
Chéau Au ndm 1999, ndng d6 khang thé IgA, 1gG va IgM cuia bénh nhan
XLA nhé hon -2SD so véi tré cing do tudi. Thuc té, bénh nhan XLA
thuong c6 ndng d6 IgG dudi 2 g/L va ndng d6 IgM va IgA thuong dudi
0,2 g/L . Pa s6 khi phat hién bénh, ndng d6 IgG rét thap, co thé khong
do dugc. Chi c¢6 10% bénh nhéan co nf)ng do trén 2 g/L.

1.6. S6 lwgmg té bio lympho dwéi nhém

Binh thuong, sé luong t& bao lympho B dao dong theo tudi cua
bénh nhan va trung binh chiém 5-15% s6 lugng té bao lympho trong
méu ngoai vi. D&i vai bénh nhan XLA, céc té bao lympho B khong thé
biét hoé thanh céc té bao lympho B trudng thanh nén sb luong té bao
lympho B ra mau ngoai vi rét it hozc tham chi bang khong.

1.7. Phan tich gen ) )

Cong bo gan ddy nhat cia ngan hang gen ngudi thé giéi (Human
gene mutation database — http://www.hgmd.cf.ac.uk/ac/index.php) da
¢6 874 dot bién khac nhau trén gen BTK. Nhimg dot bién nay dugc tim
thiy trén ca exon va intron sudt chiéu dai gen va la nhimg d6t bién da
da duoc ching minh 1a 1am giam sé lwong hoan toan hoic mét chirc
ning cua protein Bruton Tyrosine Kinase. D6 c6 thé 1a dot bién diém, dan



dén sy thay thé axit amin hoac tao mé két thiic sém hay dét bién mat doan
16, dot bién lap hodc dao doan hai hoac nhiéu exon trén gen BTK.
1.8. Pidu tri

Suy giam mién dich thé khong c6 Gammaglobulin mau lién két vei
gidi tinh X 1a mot bénh suy giam mién dich thé dich nang, ton tai suét doi. Vi
vay, diéu tri thay thé Immunoglobulin Ia bién phap quan trong nhét dé diéu
tri cho bénh nhan. Muc dich cua viéc diéu trj 1a cung cép cho co thé liéu phap
mién dich thu dong, thay thé lrong Gammaglobulin ma co thé bénh nhan
khong thé san xuét, duy tri néng d6 én dinh trong mau nhim bao vé co thé
chéng lai cac téc nhan gay bénh.

Hau hét cac huong din thyc hanh déu khuyén céo lidu khoi déu
cua IgG tir 0,4 dén 0,6 g/kg can nang/mdi 3-4 tuan. Nong do IgG day 1a
ndng d¢ IgG do dugc trong méau bénh nhan truéc mdi chu ki truyén
IVIG. Trudc day ndng do IgG day duoc khuyén céo 1a 5 g/L vi céc
nghién ciru chi ra ring nong d¢ IgG nhu vay c6 thé du dé chéng lai cac
dot nhiém tring nghiém trong. Mot sé bénh nhan XLA c6 tén thuong
phdi man tinh hoac cé bénh Iy tw midn can liéu IgG cao dé duy tri 1gG
déy trén 8 g/L mai tranh dugc nhidm khuan.

Hiéu qua diéu tri IVIG phu thudc vao thoi diém bénh nhan dwoc
chan doan, bién ching da c6 khi duoc chdn doan, chim soc va lidu
luong Gammaglobulin dwoc sir dung. Nhiing bénh nhén dugc chin
doan som, diéu tri IVIG thuong xuyén va lidu thich hop c6 tin suit
nhi&m khuén thép hon, ty 18 bién chimg it hon.

Ngoai ra, bénh nhan can diéu trj nhidm khuan, diéu tri céc bénh ly tr
mién va vé sinh, cham soc dé dat duoc hiéu qua phong bénh tét nhét.

CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pbi twgng nghién ciru
2.1.1. Tiéu chuéin chgn bénh nhin

- 31 bénh nhan du tiéu chuin chin doan bénh khong c6
Gammaglobulin méau lién két nhidm séc thé X theo tidu chun cua Hoi
suy giam mién dich chau Au - nam 1999.

» Tiéu chudn chdn dodn xdc dinh: bénh nhan nam c6 sé lugng té
bao lympho B CD19+ < 2% va it nhit mét tiéu chuan sau:



+ Tim thiy dot bién trén gen BTK.

+ Anh, em trai cung me cta bénh nhan, cau va bac trai bén me,
hoic chéu trai bén me ¢6 s6 luong té bao lympho B CD19+ < 2%.

+ Khoéng c6 BTK mARN trong bach cau hat trung tinh hoac bach
céu mono theo phuong phap phan tich Northern blot.

+ Khdng c6 protein BTK trong t& bao bach cAu mono hozc tiéu ciu.

> Tiéu chudn chdn dodn nhiéu khd ndng: Bénh nhan nam c6 sé
luong té bao lymphoB CD19 < 2% va c6 du cac tiéu chuan sau:

+ Xuét hién cac dot nhiém vi khuén tai dién trong ndm nam dau doi.

+ Nongdo IgG, IgM, va IgA <- 2 SD véi ndng do & tré cing lia tudi.

+ Khong c6 khang thé khang hdng ciu Anti-A va Anti-B trong
mau va’hodc dap ung kém vai vaccine.

+ i loai trir cac nguyén nhan giam Gammaglobulin méau khéc
duoc loai trur.

- 26 me va 10 chi hodc em gai rugt cia 27 bénh nhan tim thay dot
bién gen BTK ciing duoc phan tich gen BTK.

- Bénh nhan va ngusi nha ddng y tham gia nghién ctu.
2.1.2. Tiéu chuén loai trir

-Bénh nhan bi céc thé bénh suy giam mién dich khac gay giam
Gammaglobulin mau: hoi ching tang IgM (Hyper IgM syndrome),
giam Gammglobulin thodng qua & tré nhii nhi (transient
hypogammaglobulinemia of infancy).

- Bénh nhén va ngudi nha khong ddng y tham gia nghién ciu.
2.2. Phwong phap nghién ciru: nghién ciru mét loat ca bénh.
2.3. Pia diém va thoi gian nghién ciru

- Dia diém nghién ctru: Bénh vién Nhi Trung Uong.
- Thoi gian nghién cau: tir thang 10/2015 dén thang 10/2018.



2.4. So' dd nghién ciru

Bénh nhén nghi ngir

Suy giam mién dich

I

Xét nghiém HIV,
IgA, IgM, IgG

IgA IgM.IgG giam

HIV(+)

IgA, IgM, IgG
binh thud

Xeét nghiém CD19, CD56

Loai khoi nghién ciu
CD3, CD4, CD8

CDI%= 2%

‘ Chiin doin XLA

|

‘ Phan tich gen BTK

l

bitu tri IVIG litu diu

lg/kg cin ndng sau chan doin

¥

Didu tri IVIG 0,4-0,6 g/kg

cach 4 tin/lan. Theo doi

l




2.5. Cac chi sé nghién ciu_
- Lan dau tién dugc chan doan bénh:

+ Khai thac tién bénh: thoi diém khoi phét, tin sudt, mic do, co
quan tén thuong, di ching, bién chimg. ..

+ Khéam 1am sang, phét hién cac co quan nhiém tring, mic do
nhiém triing tai thoi diém chan doan

+ Xét nghiém loai trir SGMD do virus HIV

+ Dinh luong ndng do khéng thé trong mau ngoai vi, sé lugng
céc té bao lympho dugi nhém theo tiéu chuin 1SO 15189.

+ Phan tich gen BTK cho bénh nhan bing k§ thuat giai trinh tyr
gen Sanger bing may ABI 3130, st dung trinh tu ddi ching cua gen
BTK la U78027.1.

+ Biéu tri IVIG lidu 1 g/kg can nang ngay khi bénh nhan dugc chin
doan.

- Tai kham dinh ki 4 tuan/lin trong vong 6 thang:

+ Khai thac céc trieu chimg nhidm khuin trong thoi gian
gitra hai dgt truyén.

+ Kham phat hién cac 6 nhidm khuin, danh gid mic d6 ning
cua nhidm khuan khi bénh nhén téi diéu tri IVIG dinh ky.

+ Xét nghiém ndng d6 1gG, IgA, IgM trong mau ngoai vi (va
cong thirc mau néu tré c6 bidu hién nhidm khuan) truée mdi dot truyén.
Néu tré c6 bidu hién nhidm khan nang (nhiém khuan huyét, viém phéi
nang tho may, viém ndo, viém mang ndo, 4p xe da, co) hoic c6 ton
thuong cac co quan khéc: vang da, suy gan, suy than...bénh nhan s&
duoc xét nghiém chac niang gan, than, xét nghiém tim cin nguyén
nhidm khuan: nudi cdy vi khuan, ndm, lao. Xét nghiém PCR tim mot s&
loai vi khuén, virus, lao....

+ Diéu tri: IVIG lidu 0,4-0,6 g/kg can nang. Liéu IVIG dugc
tinh theo téng sb gram IVIG trong lo thudc.

+ Xét nghiém ndng d6 IgG, IgA, IgM trong mau ngoai vi trong
vong 24 gio sau truyén IVIG.

+ Ngoai ra, nghién ctu s& phan tich gen BTK cho nguoi than
cuia bénh nhan: me, chi, em gai néu bénh nhan c6 dét bién gen BTK.



CHUONG 3: KET QUA NGHIEN CcUU
3.1. bic diémrlﬁng sang va xét nghiém mién dich
3.1.1. Phan bb tudi

a0 - D 6t
Tir6 - =10 tudi
-0

258

Biéu do 3.1. Phan bé tusi vao thoi diém tham gia nghién ciu
Nhan xét: Tai thoi diém bét dAu nghién ctu, tudi trung binh ciia bénh nhan
XLA 14 6,27 + 3,76 tudi (trung vi 1a 5,55 tudi, nho nhat 1a 11 thang, lon
nhit Ia 15,3 tudi). C6 26/31 bénh nhén (83,9%) tré dudi 10 tudi.

3.1.2. Giei
100% bénh nhan trong nghién ctru 1a bénh nhan nam.
3.1.3. Tién sir bénh nhéin
3.1.3.1. Tudi khai phét dot nhiém khudn déu tién
Bdang 3.1. Tudi khai phat d‘ot nhiém khudn ddu tign

Tubi %
Dugi 6 thang 9 29,03
> 6 thang - < 12 thang 14 45,16
> 12 thdng 8 25,81

Tong 31 100,00

Nhan xét: tudi khoi phat nhidm khuén dau tién: trung binh: 9,30 + 6,31
thang. Tudi khoi phéat sém nhit Ia 3 thang, muon nhét 1a 27 thang. Co
74,19% bénh nhan ¢6 trigu ching nhiém khuan lan dau trudc 1 tudi, trong
d629,03% bénh nhan khoi phat sém truéc 6 théang tudi.
3.1.3.2. Tién sir nhidm khuan truéc khi chin doan

100

Biéu do 3.2. Ty 1¢ mdc céc logi nl’[iém trung thuong gap trudce khi dugc
. chan dodn )
Nhan xét: Khai thac tién st 31 bénh nhan XLA cho thay: cac bénh



nhidm tring thuong gap nhat caa bénh nhan XLA 14 viém duong hé hip
trén 87,0% (n=27), viém phdi 80,6% (n=25), viém tai giita 67,7%
(n=21). Ngoai ra viém kh¢p ciing 1a dau hi¢u gap trong 41,9% (n=13).
C6 25,8% (n=8) bénh nhan ting mic nhiém khuin huyét va 16,1%
(n=5) bi viém ndo — mang néo.

C6 2 bénh nhan duoc chin doan chu dong khi chua c6 biéu hién
nhi&m triing do tién sir c6 anh trai méc bénh XLA.

3.1.4. Tién sir gia dinh

O o

®Khong TS giadinh  WC6 TS gia dink TSthébétrubc  * TS thé h§ BN  ® Ca hai thé hi

Biéu do 3.3. Tién sit gia dinh
Nhan xét: Trong nghién ctru ¢6 31 bénh nhan nghién ctru thudc 28 gia
dinh. C6 20 bénh nhén (64,5%) c6 tién sir gia dinh c6 ngudi nghi ngo
méc bénh XLA. Trong do, 45,2% bénh nhan (14/31) c6 anh/em trai rudt
hodc anh/em trai ho me duoc chan doan bénh XLA hozc da tir vong tir
bé do nhiém khuan.
3.1.5. Pic diém Amydan tai thoi diém chén doan

= Amydan nhd
= Amydan binh
thirimg

Biéu d6 3.4. Pdc diém kich thuwéc Amydan



Nhan xét: 93,5% (29/31 bénh nhan) c6 Amydan rat nho hoic khong

thy t6 chirc Amydan; chi c6 6,5% c6 Amydan binh thuong. Khéng cé

bénh nhan nao Amydan quéa phat.

3.1.6. Tudi chin do4n ) )

Bdang 3.2. Phan b tudi tgi thoi diém bénh nhan chan dodn bénh XLA

Dic diém [ Tinsé \ Ty 18 (%)

Tugi chan dodn (n=31)

Trung binh (tuoi) 52

Trung vi (tudi) 5,0

Nho nhat (tudi) 0,5

Lén nhat (tuoi) 14,2

Nhém tudi chan doan (n=31)

Dusi 2 tudi 7 22,6

Tir 2 t6i < 6 tudi 13 41,9

> 6 tudi 11 35,5

Nhan xét: Tudi chidn doan trung binh 1a 5,2 tudi (62,4 thédng). Tuy
nhién, tudi chan doan khong c6 phan bé chuin. Do do6, chiing tdi bao
céo két qua trung vi cua tudi chan doan la: 5 tudi (60 thang). Chi co
22,6% bénh nhan dugc chan doan trudc 2 tudi, 64,5% bénh nhan chan
doén trudc 6 tudi.

3.1.7. Méi lién quan giira bénh IGc chdn do4n va tudi chin doan
Bdng 3.3. Mai lién quan gi@a mic dg nhiém khuan nang thoi diém chan

dodn bénh va tudi chan dodn

Mirc 4o Eﬁbeamn NK niin NK khdng ning hoiic chii
n (% ) g dong xét nghiém
P 0,
Tudi chin dodn n (%)
Dudi 6 tudi 5 (23,8) 15 (76,2)
Trén 6 tudi 6 (54,5) 5 (45,5)

OR =0,3, KTC 95%: 0,04-1,7, p=0,1

Nhéan xét: Bénh nhan dugc chin doan muén sau 6 tudi thuong dugc
chan doan trong bénh canh nhidm khuan nang (nhiém khuén huyét hozc
ap xe dudi da, co hoac viém mang n&o hoic viém phdi mang pho| -
tran mu mang phdi). Tuy nhién, sy khac biét nay c6 y nghia thong ké
vGip=0,1.



3.1.8. Méi lién quan tién sir gia dinh va thoi gian chén doan

Bdng 3.4. Mai lién quan giiza tién si

gia dinh va thoi gian diroc chén dodn

Chung C6 tién sir Khéng c6 tién
Dic diém gia dinh sir gia dinh

(n=31) (n=20) (n=11)
Tugi chdn dodn (tudi)

Trung binh 5,21 5,20 5,22

Trung vi 4,99 4,02 5,19

Gid tri nho nhét 0,49 0,49 1,18

Gié tri 16n nhat 14,21 14,21 9,52

p (Kruskal — Wallis test) = 0,54 (so sanh trung vi cia hai nhém)

Thoi gian chan dodn mudn (nam)

Trung binh 4,54 4,64 4,36
Trung vi 3,74 3,44 4,57
Gid tri nho nhit 0 0 0,85
Gia trj 1on nhét 12,21 12,21 7,52

p (Kruskal — Wallis test) = 0,8 (so sanh trung vi cia hai nhém)
Nhan xét: Su khac nhau vé thoi gian chén doan va thoi gian chin doan
muon gitra hai nhém c6 tién sir gia dinh va khong c6 tién sir gia dinh
khong c6 y nghia thong ké véi P 1an luot 12 0,8 va 0,54.

3.1.9. Nong d§ khang thé

Bdng 3.5. Nong dg khang thé tai thoi diém chén dodn

Immunoglobulin Trung . ez .
R Trungvi | Toi thiéu Toi da
(g/L) (n=31) binh
19G 0,673 0,19 0 4,67
IgA 0,043 0,01 0 0,54
IgM 0,214 0,17 0 0,82

Nhén xét: Pa sb ndng do 1gG, IgA, IgM ciia bénh nhan déu giam ning
50 V6i chi 6 binh thuong cia bénh nhan. C6 ba bénh nhan cé nong do
19G > 2 g/L. )
3.1.10. So luwgng té bao lympho dwéi nhém

Bdng 3.6. S6 luwong CAc té bao lympho duwéi nhém tgi thoi diém



chan dodn

Lympho (n=31) Trung binh Tr\tjing t;i%lu Téi da
Lympho T | S luong té bao/uL | 4420 +2205 | 4103 427 | 9631
(TCD3) % 90,96 +8,63 | 93,85 50 | 97,17
Lympho |S6 lugng té bao/uL | 1952 +1025 | 1615 128 | 3926
(TcD4) 40,18+13,11 | 40,14 | 19,00 | 64,90
Lympho Tc | S lugng té bao/uL | 2339+1490 | 2459 29 6290
(TCDB8) % 46,89+1531 | 47,30 | 0,58 | 72,45
Lympho B | S0 lugng té bao/ 8,21 + 1449 1,94 0 52
(CD19) uL
% 0,15+ 0,30 0 0 1
Nature S lugng té bao/
Killer ul 305 + 224 243 11 850
(CD56) % 5,99 + 3,59 520 | 1,92 18

Nhéan xét: Sé luong té bao lympho T, Th va Tc da sb trong giGi han
binh thuong. So luong te bao lympho B (CD19) giam nang, trung vi la
2 té bao/ L, t6i da 52 t& bao/uL. Ty Ié té bao lympho B déu dusi 1%.
3.2. Phan tich gen BTK
3.2.1. Ty I¢ phat hién d¢t bién trén 31 bgnh nhan

Bdng 3.7. Két qud xdc dinh dgt bién gen BTK bang phirong phdp gidi

trinh tu
Kiéu gen S6 bénh nhan Ty 18 (%)
Dot bién diém 25 80,65
D6t bién mat doan 2 6,45
Khéng phat hién dot bién 4 12,90
Téng 31 100

Nhéan xét: Phan tich gen BTK cua 31 bénh nhan, phéat hién 27 bénh
nhén c6 dot bién (87,1%), trong d6 25 bénh nhan (80,65%) mang dot
bién diém, 2 bénh nhan (6,45%) dot bién mit doan. Bén bénh nhan
(trong d6 ¢6 3 bénh nhan cung gia mot gia dinh) (12,90%) khong phat
hién dot bién trén gen BTK.




3.2.2. Kiéu dot bién diém

Vo6 nghia ®Sainghia “Citndi E/I mLéch khung

Bleu d6 3.5. Kiéu dét bién gen BTK
Nhan xét: Trong sb 25 dot bién diém duoc xac dinh, ty 18 dot bién dang
lech khung chién ty 16 cao nhét vai 36% (9/25), dung thir 2 1a cc dot
bién sai nghia va dot blen v nghiia ddu chiém ty 16 24% (6/25). Tiép d6
1a dot bién viing cit ndi exon/intron 16% (4/25).
3.2.3.Phan b dét bién trén gen BTK

Biéu d6 3.6. Phan bé dgt bién t(en gen BTK

Nhén xét: Nghién ctu phat hién ra 24 dot bién diém trén gen BTK (cua
25 bénh nhan). Cac dot bién phan bé trén toan bo chiéu dai ben\ Trong {Commented [VANT1]: So db sai s6 ligu. So sanh vai bing

do, ty 1¢ phat hign dot bién cao nhét trén exon 17 1a 20,8% (5/24 dot. cia dé tai

bién diém), tiép do 1a dot bién trén exon 2 1a 12,5% (3/24 dot blen)
Trén exon 8 ciing c6 3 dot bién (chlemlg 5%), trong d6 c6 1 dot bién
tim thay & hai bénh nhan khong cting huyét thong.



3.2.5. Dot bién mit doan

BN RN

Hinh 3.1 Két qua phan tich MLPA ciia bénh nhdn s6 26 va sé 27
Nhan xét: Khi sir dung ky thuat MLPA, bénh nhan s6 26 va sé 27 khong
xuét hién cac dau do BTK-2, BTK-3, BTK-4, BTK-5 (twong tng V6i
exon 2 dén exon 5) cua gen BTK.

3.2.7. Pot bién méi

So sanh két qua giai trinh ty gen thu duoc véi cac ngudn dir lisu
dot bién gen ngudi (HGMD) (http://www.hgmd.cf.ac.uk) va ngudn dir
lidu dot bién gen mé Leiden (LOVD) (http://www.lovd.nl/3.0/home),
nghién ciru phat hién 04 d6t bién mai trén gen BTK chua dugc cong bd
(trén 5 bénh nhan): ¢.1735G>C; ¢.1908+2_11delinsC; c.521-1G>A;
¢.1578_1581del.

! ;
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Hinh 3.2. Bon djt bién mdi ¢ gen BTK

3.3. Pidu tri

Trong s6 31 bénh nhén da tham gia nghién cau, 2 bénh nhan tir vong
ngay sau khi duoc chén doan va diéu trj lan du, 1 bénh nhan dimg diéu tri
do bénh nang. 28 bénh nhan séng dugc diéu tri IVIG mdi 4 tudn mot lan


http://www.hgmd.cf.ac.uk/
http://www.lovd.nl/3.0/home

trong vong 6 thang, 27 bénh nhan hoan thanh qua trinh diéu tri, 1 bénh
nhén ding diéu tri ¢ Ian thir tu do gia dinh khong c6 kha nang chi tra
kinh phi diéu tri.
3.3.1. Lidu diéu trj

Liéu diéu tri IVIG trung binh mdi dot truyén la 0,58 + 0,10 g/kg/lan.
Khoang céch trung binh giita cac dot truyén 1a 4,13 + 0,59 tuin.
3.3.2. Tri¢u chirng 1am sang trong thoi gian diu tri
3 3 2.1. T|nh trang nhi&m khuén chung

12
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™K hé hdp trén Viém phéi Widm tai gmitra
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Biéu do 3.7. Tinh trang nhlem khuan trong 6 thang diéu tri

Nhan xét: Trong thoi gian theo ddi 6 thang, c6 11 bénh nhan phai nhap
vién diéu tri nhiém khuan it nhit 1 lin. Viém duong ho hap trén la
thuong gap nhét, sau d6 t6i viém phdi, nhidm khuén ngoai da. Téng sé
lugt didu tri noi tri 1a 19 luot (twong duong 0,7 luot/bénh nhan/é
thang). Khong ¢ bénh nhan nao bi nhiém khuan nang (viém nio, viém
mang n&o, nhiém khuan huyét).

3.3.2.2. Viém phéi

Bdng 3.8. So sanh tdn sudt viém phdi trung binh trong 6 thing trieéc
diéu tri va 6 thang diéu tri.

Chisé Trude diéu tri Sau didu tri
(n=27) (n=27)
Trung binh 12+195 0,24 +0,80
Trung vi 0,29 0
Toi thiéu 0 0
Toi da 74 4

Kiém dinh so sanh hai trung vi
(Wilcoxon signed-rank test)
Nhan xét: trung vi tan suit viém phdi trung binh méi 6 thang trudc dieu tri
cua bénh nhan 12 0,29 Ian, cao hon mét cach ¢6 ¥ nghia thdng k& so véi tan
suat viém phdi trong vong 6 thang diéu tri véi p=0,003. Bénh nhan c6 sb
14n viém phéi nhiéu nhét truéc diéu tri 1a 7,4 1an/6 thang.

p=0,003




3.3.2.3. Viém tai giira

Bdng 3.9. So sanh tdn sudt viém phé; trung binh trong 6 thing truéc
diéu tri va 6 thang diéu trj.

Chi'sé Truwéc didu tri Sau diéu tri
(n=27) (n=27)
Trung binh 0,23 +0,30 0,11 +0,32
Trung vi 0,08 0
T4i thiéu 0 0
Tdi da 1,11 1,00

Kiém dinh so sénh 2 trung vi
(Wilcokon signed-rank tegt) ) p=0013
Nhan xét: trung vi tan sut viém tai giita trong mdi 6 théng trude dieu tri
cua bénh nhan 12 0,08 I4n, cao hon mdt cach ¢ ¥ nghia thong ké so véi tan
suét viém viém tai giira trong vong 6 thang diéu tri 12 0 1an v6i p=0,013.

3.3.3. Nong d¢ khang thé 1gG trong thoi gian didu tri

I

Biéu do 3.8. Nong do IgG truwedc va sau méi dot diéu tri
Nhan xét: Trong 161 lugt diéu trj cia 27 bénh nhan, nong d6 19G trung
binh trudc truyén 12 5,65 + 1,20 g/L. Ndng d 1gG trung binh sau truyén
112,37 £1,63 g/L.
3.3.4. Miéi lién quan giira triéu chu'ng 1am sang va nong do lgG day
Bdng 3.10. Moi lién quan giiia nong dg IgG déy va tinh trang nhiém khudn

Yéu tb OR | KTC 95% ciia OR
IgG day 076 | 0,46 I 1,24 | 0267
Gia tri Rho Rho = 0,376

Nhan xét: Tinh trang nhiém khuan 1a c6 bat cir mét triéu chirng nhidm
khuin (bao gdm tit ca c4c loai nhiém khuan: viém duong ho hap, viém
khép...). Néng IgG ddy trung binh trréc mdi dot truyén 1a 5,65 + 1,20
g/L. Két qua phan tich da tang cho thdy méi lién quan giira nong do 1gG
déy va tinh trang nhidm khuén c6 OR 1a 0,76, nghia 14 khi ndng d6 19G
déy tang 1én 1 g/L, nguy co bi nhiém khuan cia tré giam 24%. Tuy
nhién sy thay ddi nay khong ¢ y nghia théng ké vi p=0,267.



3.3.4.1. Méi lién quan giira triéu chirng nhiém khuin dwong ho hip
va nong dé IgG day
Bdng 3.11. Mdi lién quan giita nong dg IgG dday va tan sudt bj nhiém
khudn hé hép cua tré

ViU t Hg sb hoi KTC 95% cia hé s6 hdi

eu to p
quy quy

IgG-Trough 0,015 0014 [ 017 0,846

Giatri ICC ICC xap xi bang 0

Nhan xét: Tan suat nhiém khuan hd hap duoc tinh bang sé 1an nhiém
khuan ho hap (bao gdm: viém phdi, viém tai giira, viém duong ho hip
trén) trong vong 6 thang. Két qua phan tich da tang cho thay tan suat bi
nhiém khuan ho hap cua tré khéng co méi lién quan giira ndng do 19G
day va tan suét bj nhidm khudn ho hap cua tré vi p=0,846.

CHUONG 4. BAN LUAN

Trong nghién ctru, chung t6i da tién hanh nghién ctu cac dac diém
1am sang, can 1am sang, chan doan xac dinh va diéu tri cho 31 bénh
nhan thugc 28 gia dinh khéc nhau tai bénh vién Nhi Trung Uo‘ng
Day 1a bao céo ve bénh khdng c6 Gammaglobulin mau lién két vai
nhiém sic thé gigi tinh X cé s lugng bénh nhan Ién nhat tai Viét
Nam cho téi nay.

4.1. Tri¢u chirng 1im sang va xét nghiém mién dich
4.1.1. Tudi, giéi
Tuéi:

Trong nghién ciu caa ching t6i, tudi trung binh cia bénh nhén la
6,27 tudi. Trong do tré nho nhét 14 11 thang tudi, I6n nhét 1a 15,3 tudi.
Chi c6 16,13% bénh nhan trén 10 tudi. Nhu vay, nhém bénh nhan XLA
cta chding t6i con kha tré so véi cac nudc trén thé gisi. Nguyén nhan la
do bénh XLA méi dugc chin doan xac dinh va theo ddi diéu tri trong
khoang 10 nam tai Viét Nam.

Gigi

Tt ca bénh nhan trong nhém nghién ciu cua ching t6i déu la nam
gi6i do dua trén tiéu chuin chan doan cua Hoi suy giam mién dich chau
Au - European Society for Immunodeficiencies nam 1999. Tuy nhién, cho
t6i nay da c6 mot vai tredng hop bénh nhan nit méc bénh dugc bao cao
nhu bénh nhan nir ngudi Nhét ban do dot bién trén mot nhidm sic thé X
nhung nhidm séc thé X binh thuong lai bat hoat.

4.1.2. Tién sir bénh



4.1.2.1. Tuéi khéi phat

Trong nghién ciru cua chang t6i, tudi khai phat dot nhidm khudn
dAu tién trung binh 1 9,3 thang, sém hon so véi cac nghién ciu khéc
cua tac gia Natalia Basile tai Argentina, caa Chun tai Han Quéc va cua
Plebani tai Y véi tudi khai phat trung binh Ian luot la 1 tudi, 1,5 tudi va
2 tudi. Nghién ciru cua chiing t6i khong c6 bénh nhan nao khoi phat
trudc 3 thang va 74,19% tré biéu hién trudc 1 tudi. Két qua nay phu hop
v6i ddc diém sinh ly mién dich cua tré duéi 3 thang s& dugc bao vé bdi
khéang thé do me truyen Bénh nhan khoi phat nhiém khuan muon nhét
14 27 thang tudi. Didu nay khac biét so véi nghién ciru cua Winkelstein
tai My ¢6 3/201 bénh nhan khoi phat sau 5 tudi; nghién ciu tai Hong
Kong c6 bénh nhén khei phat 1ic 8,5 tudi va tai Trung Quéc c6 bénh
nhan khei phat mugn nhat 14 13 tudi. C6 thé giai thich do Viét Nam la
nude dang phat trién, lai ndm trong viing nhiét dsi nén ty 16 mic nhidm
khuan cao, tré em tiép x(ic véi ngudn vi sinh vat sém va nhiéu hon so
VGi cac nude on doi.
4.1.2.2. Céc bénh nhiém tring thwong gap khi khéi phat bgnh

Két qua nghlen ciru cho thay viém phéi va viém tai gira 1a hai
bénh nhiém khuin thuong gap nhat trong dot khoi phét bénh. Co
10,34% khai phat dot nhiém khuan dau tién bing mot dot nhidm khuén
nang: 1 bénh nhan viém ndo - mang ndo va 2 bénh nhan ap xe dudi da,
co. Nghién cliu ciia Basile cling bao cdo 4 truong hop (7,7%) bi nhiém
khuén lan dau 1a: viém mang ndo. Hai trong ba bénh nhan cua ching toi
bi nhim khuin ning ngay trong dot bénh ddu tién trudc 6 thang tudi.
C6 thé day 1a mot dau hiéu canh bao khién cho céc nha lam sang can ra
soat tinh trang mién dich & nhiing tré khai phat nhiém khuin nang ngay
trong nhiing thang dau sau sinh.
4.1.2.3. Tién sir nhiém khuin

Trong nghién ciu caa ching t6i, tién st viém duong hd hip trén
(viém miii hong, viém thanh quan, viém tai giira) chiém gap ty 1¢ cao nhat
chiém 87,0%, trong d6 c6 67,7% viém tai gitra. Két qua nay tuong tw nhu
nghién cau cua tac gia Lee tai Hbng Kong va cao hon so véi cac nghién
ctru cia Plebani tai Y va cua Esenboga tai Thd Nhi K.

Ty Ié bénh nhan viém phol 80,6%. Trong s6 25 bénh nhan o tién
st da duoc chan doén va diéu tri Lao phdi hon 1 ndm (bénh nhan sé 03,
sb 06, s6 16 va s6 30) do viém phdi tai dién nhung chi c6 1 bénh nhan
tim théy vi khuén Lao trong dom.



Trong nghién ctu cua chung t6i, céc bénh nhidm khuan nang nhu
viém n&o - viém mang n&o va nhiém khuan huyét chiém 16,1% va 25,8%
twong ty nhu nghién ciru cua téc gia Chun tai Han Quéc va téc gia Basile tai
Avrgentina véi ty |& viém ndo — mang néo lan luot la 21,1% va 16%. Tuy
nhién, ty 1& nay cao hon so v6i phan I6n céc nghién ciu khéc tai My, Y, Tho
Nhi Ky, Hong Kong i ty I¢ 1an Tuot 1a 12%, 4%, 8,3% va 12,9%.

4.1.3. Tién sir gia dinh

Gia dinh c6 tién st mic bénh 13 nhiig gia dinh ma ngoai bénh
nhan con c6 anh/em trai hogc anh/em ho (con trai) — con ciia di/bac gai
bén me hodc cau/bac trai rust bén me bi nhidm khuan tai nhiém dugc
chan doan bénh XLA va hoac tir vong vi nhidm khuén nang khi nho.
Tién st gia dinh c6 nguodi mic bénh cua chlng toi la 60,7% (17 gia
dinh/28 gia dinh). Ty 18 bénh nhan c6 tién sir gia dinh cta ching t6i cao
hon so véi nghién ctu cia Winkelstein tai My la 41%, nghién cau cua
Esenboga & Thé Nhi Ky la 47%, cua Zhang tai Trung Qudc 1a 34,71%.
C6 thé giai thich didu nay do dic trung cua quan thé ¢ Viét nam hoic
do c& mau cua chung t6i chua du 16n.

4.1.4. Tubi chin doan

Tudi chén doan c6 lién quan t6i mirc d6 nang ciing nhu cac dau
hiéu nhan biét cia bénh. Bdng thoi, tudi chan doan con bi anh huong rat
nhidu boi kién thie va thai do tich cuc va sy sin cé cua cac xét nghiém
gitp chén doan bénh cua bac sy va bénh vién. Trong nghién cau cua
chdng tdi, tudi chin doan trung binh 1a 5,2 tudi.

Tuy nhién, tudi chan doan cuia ching tdi muén hon so véi nghién
ciru caa Chun va cng sy tai Han Quéc nam 2008 1a 4,9 tudi; nghién
ciu cia Aadam tai Bic Phi nam 2016 1a 3 tudi va nghién ciu cua
Esenboga tai Thé Nhj Ky nam 2018 14 3,5 tudi.

Nghién ciru cua chiing tdi chi c6 22,6% bénh nhan dugc chén doan
bénh XLA truéc 2 tudi, Trong khi do, nghién ctru tai My, hon 50%
bénh nhén dugc chin doan truéc 2 tudi, hon 80% duoc chian doan
tru6e 6 tudi. Nhu vay, ty 1¢ bénh nhan dwoc chan doan sém truge 2
tudi cua ching toi con rat thép. Mot trong nhiing muc tiéu quan trong
trong chén doan bénh XLA 1a phat hién sém bénh cang sém cang tét,
khi tré chua bi nhiém khuan nzng, tai dién.

4.1.5. Néng a9 khang thé

Nong do khang thé IgA, 19G, IgM trong mau ngoai vi tai thoi diém
duogc chan doan (chua diéu tri Gammaglobulin) giam nang, lan luot 13:
0,01 g/L (0-1,09g/L); 0,19 g/L (0 1,09 g/L); 0,17 g/L (0-0,82 g/L). Két
qua nay tuong ty nhu hiu hét cac nghién ctu khac trén thé gisi. Trong



nghién cau cua ching t6i, ba bénh nhan co nong do 19G tai thoi diém
chin doan > 2 g/L (bénh nhan s6 1, s6 18 va s 28), trong d6 2 bénh
nhén ¢é ndng do IgG binh thucng S0 véi tré cung lta tudi (bénh nhan sb
1: chin doan luc 14 thang va bénh nhan sé 18 chan doan luc 31 thang).
Trong hau hét céc trudng hop ‘khong dién hinh” duoc béo cdo, s6 lugng té
bao Iympho B tuin hoan trong mau ngoai vi d&u nho hon 1%, cho thy chi
s6 nay co gia tri dv bao tot hon muc d§ giam Gammaglobulin méu.

4.1.7. S6 lwgng té bao lympho dwéi nhém

Nghlen cliu ctia ching toi tuan theo tiéu chuan chén doan cua Hoi suy
giam mién dich chau Au - European Society for Immunodeficiencies nam
1999 véi diéu kién bét budc 1a té bao lympho B dudi 2%. S& hmng té bao
Iympho B trung binh 1a 0,15% (dao dong tir 0-1%). Két qua nay tuong
tu v6i nghlen chu tai Iran, Héng Kong, Tay Ban Nha. Tuy nhién, cung
can luu |y rang mot s6 nghién ciru di thdy ring bénh nhan XLA c6 sb
lugng té bao lympho B 2,2% va 3%. Ca hai bénh nhan nay déu tim thay
dot bién trén gen BTK. Nhu vy, ciing can phai luu ¥ theo ddi va phat
hién bénh nhan XLA, khdng nén hoan toan cung nhic dya vao con sb
2% nhu trong tiéu chuan 1am sang.

4.2. Phan tich gen BTK

- Kiéu dot bién: nghién ciu xac dinh 27 bénh nhan XLA co6 dot
bién trén gen BTK. Trong do, 2 bénh nhan sb 26 va sé 27 (1a hai anh
em) mang dot bién mét doan exon 2-5 trén gen BTK. Bt bién mét doan
I6n tao ra mgt gen khong c6 kha nidng mé hoa cho protein BTK binh
thuong, khong co kha ne'mg kich hoat sy truong thanh cua té bao
Iympho B. 25 bénh nhan c6 dot bién diém: gy ra dot blen sai nghia, dt
bién vo nghia, d6t bién dich khung, dot bién vung cit ndi exon/intron.

- Vi tri ddt bién: trong s6 cac vi tri x4c dinh dot bién trén gen
BTK, 3 vi tri c6 ty I¢ phat hign dt bién cao nhét Ia exon 17 (20,8%), exon
8 (12,5%), va exon 2 (12,5%). Cac dot bién duoc phét hién trén 5 ving
chirc néing trong d6 ving SH1 chiém ty 1¢ cao nhét 12/27 (44,4%) dot bién.
Két qua cua nghién ciu tuong ddng vai cac nghién ciru di dugc cong bd
cua tac gia Roides nam 2006 va Valiaho. Tuy nhién, nghién ciiu cia tac gia
Esenboga tai Thé Nhi Ky cho thdy, 3 vi tri dot bién thuong gap nhét 1a
exon 17, exon 2 va exon 15.
it bién moi . ) )

Trong s6 4 dot bien méi, cO mot dot bien dich khung
¢.1578_1581del (p.C527Wfs*2) lam thay ddi khung doc mé va tao ma két
thiic s6m, hai dot bién mi Intron bao gom dot bién p.IVS18+2_11delinsC
va dot bién ¢.521-1G>A (p.IVS6-1G>A) va mot dot bién diém lam thay
dbi viing SH1 cua protein BTK. Nhirng bénh nhén cé cac dét bién mai nay



déu duoc phat hién trén bénh nhan ¢o cac biéu hién 1am sang nhidm khuén
tai di&n trong nam dau doi, s6 luong té bao Lympho B CD19+ <2%,
ndng do khang thé giam nang. Nhu vy, két hop gira biéu hién lam
sang va céc xét nghém can lam sang, ching ti khing dinh 4 dot bién
mai 1a dot bién gay bénh XLA. Cac nghién ciru sdu hon & mirc do
protein can dugc thyc hién dé 1am rd hon mdi tuong quan giira kiéu gen
va kiéu hinh cua bénh XLA. Triéu ching cua ca 4 bénh nhan déu co
nhiém khuén téi dién, giam nang 19G, IgM, IgA trong mau ngoai vi, sb
lwong té bao B giam nang. Két qua cua ching t6i ciling tuwong ty nhu
nhiéu nghién ctu khéc cua tac gia Eduardo tai Tay Ban Nha phét hién
9/65 bénh nhan bénh nhan (13,8%) khong c6 dot bién trén gen BTK;
nghién ctu cua téc gia Chen tai Trung Qudc, 32/174 bénh nhan (18,4%)
khong c6 dot bién trén gen BTK.

C6 thé giai thich do ki thudt phan tich gen trong nghién citu ciia
ching t6i chi phan tich cac viing mé dAu, viing exon va cac viing cét ni
intron/exon cua gen BTK duogc giai trinh ty, cac dot bién trong cac vung
Poly A, hoac céc bién thé phirc tap sau trong intron c6 thé bi bo qua.

- Phan tich gen cho gia dinh bénh nhan: Bén canh phan tich gen
BTK cho bénh nhan, nghién ctru da phat hién dot bién gen & 24- 26 me
benh nhan va 6/10 ch1, em gai cia bénh nhan va thyc hién tu van di
truyén va tu van di truyén cho gia dinh ngudi bénh.

4.3. Pidu tri

Trong s6 31 bénh nhan dugc chan doan, c6 2 bénh nhan tir vong
ngay trong dot didu tri dau tién, 1 bénh nhan dimg didu tri do bénh
nang, 1 bénh nhan dimg didu tri ¢ Ian thi 4 do hoan canh gia dinh
khong du kha nang chi tra kinh ph1 didu tri. 27 bénh ‘nhan con lai dugc
theo doi diéu tri dinh ki trong vong 6 thang. Téng sb dot theo dbi trén
tong s6 bénh nhan 1a 161 luot diéu tri.

4.3.1. Lidu diéu tri

Trong nghién ctu ciia chung t0i, lidu diéu tri trung binh 120,58 + 0,10
glkg/chu ky, khoang cach cua da s6 cac 1an truyén 1a 4 tuan, khoang dao
dong la 4,13 + 0,59 tudn do c6 mot s6 bénh nhan téi mudn mot vai lan so
véi hen 2-7 ngay Vi li do khach quan cia gia dinh. Néng do IgG trung binh
trude truyén 13 5,65 g/L, ndng d6 1gG trung binh ngay sau truyen 1a 12,37
g/L. Nhu vay, lidu cua chiing tdi phil hop véi hau hét cac khuyén céo cua
hoi Di tng — Mi&n dich Ia liéu trung binh cua IVIG la 0,4-0,6 g/kg can
nang mdi 3-4 tuin dé dat duoc nong do IgG day toi thiéu 125 g/L.

4.3.2. Pjc diém 1am sang khi duge diéu trj IVIG



Trong nghién ctru ndy, 27 bénh nhan dugc diéu trj va theo dai dinh
ki trong vong 6 thang, c6 11 bénh nhan phai nhap vién diéu tri cac bénh
nhidm khuén it nhat 1 1an. Téng sb luot diéu trj noi tra 1a 19 luot (twong
duong 0,69 luot/bénh nhan/6 thang).

Mot cach ly twong, khi bénh nhan dugc truyén Gammaglobulin,
bénh nhan s& nhan dugc khang thé mot cach thy dong tir ngudi cho va
chong lai dugc hau hét cac loai nhidm khuén. Tuy nhién, liéu phap thay
thé Gammaglobulin ¢6 nhitng han ché. Cac ché phém c6 san trén thi
truong hau hét chi thay thé IgG, nhung ndng d6 IgM va IgA rat thép
hozc chi & dang vét. Vi vay, nhiéu bénh nhan XLA vin con bj cac dot
nhlem tring khi dd dugc didu tri IVIG. So véi trude khi diéu tri, tan
Suét viém phol va viém tai gitra trong thoi gian duge dleu tri IVIG cua
chling toi giam mot cach c6 y nghia. Tuy nhién, tan suat nhidm trang
van con cao hon so vai nhidu nudc trén thé gisi. Diéu nay co thé giai
thich do bénh nhan cua chung t6i dugc chin doan muén vai nhiéu bién
ching, tin suit viém phoi trude diéu tri cao hon cac nghién cau khac
nén ty 18 nhiém khuén trén nén bénh nhan tén thuong phdi man tinh cao.
Hon nira, Viét Nam nam trong viing khi hau nhiét dai, ty I bénh nhiém
triing cao hon so v6i cac nudc ving can nhiét doi va én dai.

KET LUAN
1. Dic diém l1am sang va xét nghiém mién dich

100% bénh nhan XLA 1a bénh nhan nam. Tudi khoi phat nhiém
khuan 1an dau 14 9,30 + 6,31 thang.

Triéu chitng Amydan nhé gap ¢ 93,5 % bénh nhéan.

Tudi chdn doan trung binh 13 5,2 tudi. C6 22,6% bénh nhan dugc
chan doan trudce 2 tudi. Thoi gian cham chan doan 3,67 ndm; cham nhét
12,2 nam.

Tién sir gia dinh c6 nguoi mic bénh cao, chiém 64,5%.

Ndng do cac khang thé trong huyét thanh cua, hau hét bénh nhan
XLA giam nang. Tuy nhién c6 9,6% bénh nhan ndng d6 IgG tai thoi
diém chén doan cao hon 2 g/L. S lugng té bao lympho B giam ning:
8,21 + 14,49 té bao/ pL; twong dwong 0,15 + 0,30%.

2. Dic diém dot bién gen BTK

Ty 1& phét hién dot bién Ia 27/31 bénh nhan (87,1%). Co 2 dot bién mét
doan va 25 dot bién diém. Dot bién léch khung chiém ty 16 cao nhit 1a 36%.

Vi tri dot bién thuong gap 12 exon 17 (20,8%), exon 2 (12,5%) viexon 5 (125%).

C6 4 dot bién moi duoc phat hien 1a ¢.1735G > C;
€.1908+2_11delinsC; ¢.521-1G>A, c.1578_1581del.



Phat hién dot bién gen BTK trén 24 me (trong s6 26 me) va 6 chi,
em gal cua bénh nhan. Bon chi, em géi khong tim thay dot bién.

3. Két qua didu tri truyén Gammaglobulin dwong tinh mach cho
bénh nhan XLA

Ti I¢ tir vong 1 6,4% (2/31 bénh nhén). Nguyén nhan te vong do
nhidm triing huyét nang ngay trong dot dugc chan doén.

27/31 bénh nhéan dugc theo ddi va diéu trj it nhit 6 thang vai lidu
diéu tri IVIG 12 0,58 + 0,10 g/kg can ning; khoang céch trung binh gitra
cac dot truyén 1a 4,13 + 0,59 tuan; Nong do6 IgG day trudc truyén la
5,65 + 1,20 g/L; sau truyén 112,37 + 1,63 g/L.

Triéu ching 1am sang cai thién co ¥ nghia théng ké sau khi diéu tri
thay thé IVIG: tin suit viém phéi giam rd rét tir 1,2 + 1,95 dot/6 thang
trude diéu tri xudng con 0,24 + 0,80 dot/6 thang; viém tai giira giam tir
0,23 + 0,30 dot/6 thang xuéng con 0,11 £ 0,32 dot/6 thang; khdng con
dot nhiém khuén nang khi dugc diéu trj IVIG.

KIEN NGHI

Cén tuyén truyén cac du hiu canh béo cua suy giam mién dich
bam sinh XLA Vvé tinh trang nhiém tring tai dién ¢ tré em, dac biét d4u
higu duong ho hap, viém phdi, viém tai giita két hop véi thiéu san
Amydan va té chirc hach ngoai vi dé phét hién kip thoi bénh nhan nghi
ngd méc bénh.

Phan tich gen BTK 1a phuong phép gitp chin doan x4c dinh bénh
XLA, gitip dinh huéng chién luge didu tri t6i wu va tu van di truyén cho
bénh nhén va gia dinh nguoi bénh.

Phuong phap diéu tri truyén IVIG véi liéu 0,4-0,6 g/kg can nang
mdi 4 tudn gilp giam tin xuat cling nhu mirc do nhiém triing ciia hau hét
bénh nhan XLA. Tuy nhién mét s6 bénh nhan van con ¢6 nhimg dot nhigm
khuan, cn ca thé hoa liéu didu tri IVIG dé giam duoc ty 1¢ nhidm khuin
ciing nhu bién ching.
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INTRODUCTION

X-linked Agammaglobulinenemia (XLA) is an inherited disease
caused by Bruton Tyrosine Kynase (BTK) gene mutation on X
chromosome. Genetic mutation BTK makes our body unable to produce
enough protein cytoplasmic tyrosine kinase, thus, lymphocytes B
cannot differentiate or mature, reduce the ability to produce antibodies
against pathogens, causing the body to frequently expose to infection,
severe infections in many different organs.

Diagnosis of XLA patients based on clinical signs of recurrent
infection, reduction in B lymphocyte amount and analysis of BTK genes
brings about not only oriented diagnosis, genetic counseling but also
appropriate treatment for XLA.

Patients with XLA should be replaced regularly with appropriate
doses of Gammaglobulin to treat and prevent infections as well as
complications.

In Vietnam, although patients suspected of XLA have been long
mentioned in clinical practice, the poor conditions of laboratory which
have not been properly invested have brought about the fact that most
patients have not been diagnosed and have yet to benefit from any
treatment management. From 2010 onwards, in some large pediatric
hospitals in Hanoi and Ho Chi Minh cities, patients with XLA have
been gradually diagnosed by quantitative levels of immunoglobulin, the
number of B lymphocytes and analysis of BTK gene mutations.
However, many XLA patients are still left behind for diagnosis or late
diagnosis resulting in severe sequelae, especially, XLA patients still die
from serious infections.

As the situation discussed above, we carry out the thesis:
""Research in clinical and subclinical characteristics and judges on
the results of treatment in X-linked Agmamglobulinemia™ with an
aim to:

1. Demonstrate clinical features, immunoassays of X-linked

Agammaglobulinemia.

2. Detect mutation of Bruton Tyrosine Kinase gene in patients

with X-linked Agammaglobulinemia.

3. Judge the results of treatment of X-linked Agammaglobulinemia






NECESSITY OF THE THESIS:

X-linked Agamamglobulinemia is an innate immunodeficiency
disease, causing severe infections and premature death if it is untreated.
Patients are often not diagnosed or late diagnosed only when they
already suffer from serious infection as well as sequelae. There is a
large number of family members who have not had genetic counseling
and prenatal diagnosis. Many patients have been diagnosed but
treatment is irregular so there are frequent infections and complications.
Patients who have been treated still
New contributions of the thesis:

- This is the first study to evaluate IVIG response for X-linked
Agammaglobulinemia patients - Detect 27 mutations in BTK gene, of
which 4 new mutations have not been published in the world gene bank.
Genetic counseling for patients' families.

STRUCTURE OF THE RESEARCH PAPER:

This research paper consists of 128 pages: Introduction (2 pages);
Chapter 1: Overview (33 pages), Chapter 2: Object and methodology of the
study (18 pages), Chapter 3: Result (39 pages), Chapter 4: Discussion (33
pages), Conclusion (2 pages), Recommendation (1 page).

The study includes 31 tables, 13 charts, 22 pictures.

Besides, there are 146 references, including 8 Vietnamese
resources and the rest 138 in English.

CHAPTER 1. OVERVIEW
1.1. Definition

The disease does not have X-linked Agammaglobulinemia (X-
linked Agammaglobulinemia), a typical humoral immunodeficiency
disease, characterized by a severe decrease in all immunoglobulin and
adult B lymphocytes, due to mutations in the Bruton gene Tyrosine
Kinase is located on the X chromosome. Therefore, the patient's body is
less able to withstand pathogens, especially bacteria.

1.2. Epidemiology

The prevalence of XLA varies depending on studies in different
territories. The incidence in Germany is 0.09 per 100,000 people, in the
US is 11.25 per 100,000 people, in Eastern Europe and Central Europe
countries are 1 /1,399,000 people.

Mortality rates in XLA patients have changed over the years.
Research before 1996 in the United Kingdom and the United States had
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17% of deaths. Today, the mortality rate of XLA patients has decreased
significantly. Large study in the US in 2006 on 201 XLA patients, only
8.5% died.

1.3. Genetic basis, physiology —

- The BTK gene is located in the midportion of the long arm of the X
chromosome, in the Xq22 region. The human BTK gene encompasses
37.5 kb and contains 19 exons. The size of the exons varies from 55 to
560 bp, and the intron from 164 bp to 9 kb.

- Protein BTK: BTK gene encodes proteins Bruton's Tyrosine Kinase
is 659 amino acids long, weighs 77 Kilodaltons, with five functional
areas: plekstrin homology (PH) (1 to 138 amino acids), Tec homology
(TH) (amino acid 139 to 215) , Src homology 3 (SH3) (amino acid 216
to 280), Src homology 2 (SH2) (amino acid 281 to 377) and kinase
(SH1) (amino acid 375 to 659) (3-5).

pY223 pYS51
TH
1 I PH I BH l PPR ] SH3 | SH2 ] TK I 659
v
ps21 | psi1s pS180

Figure 1.1 .. Bruton’s tyrosine kinase protein structure diagram

XLA gene mutation causes a decrease or loss of function of
Tyrosine Kinases, which makes Lymphocytes B unable to differentiate
or mature. Therefore, there will not have B mature - the main cells that
produce antibodies.

1.4. Clinical feature

The majority of XLA patients are male due to mutation of BTK
gene located on X chromosome . Female XLA patients who are very
rare but have also described a few cases.

The disease usually occurs in the first year of life, when the
mother's 1gG antibodies pass through the placenta. XLA patients were
severely reduced the ability to produce all antibodies: 1gA, 1gM, IgG, IgAl,
1gA2, 19G1, 1gG2, 1gG3, 1gG4, specific antibodies against microorganisms,
so infections are frequent, prolonged and recurrent. Unlike recurrent
infections due to abnormal structure of organs (such as respiratory
deformities, urinary deformities ..., mmunocompromised patients often
have infections in many other organs and locations. each other: otitis
media, sinusitis, pneumonia, conjunctivitis, diarrhea and skin infections ...
Many XLA patients before being diagnosed also have life-threatening
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severe infections such as severe pneumonia , pleurisy, meningitis,
cellulitis, sepsis ...

In addition to infection manifestations, XLA patients may also
exhibit autoimmune diseases such as enteritis, autoimmune arthritis;
allergies or malignancies. Family history: XLA is a mutation due to a
recessive gene located on the X chromosome. so it is inherited in the
mother's family. Brothers, mother's brother, brother, the younger
brother of the mother or aunt's mother had the same disease.

1.5. Antibody concentration

Due to a marked decrease in the number of mature B lymphocytes
in peripheral blood, the ability to produce antibodies is also
significantly reduced. According to the diagnostic criteria of the
American and European Immunodeficiency Association in 1999, the
XLA IgA, 1gG and IgM concentrations were less than -2SD compared
to children of the same age. In fact, XLA patients often have 1gG
concentrations below 2 g/L and IgM and IgA concentrations are usually
below 0.2 g/L. The majority of 1gG detection is very low and may not
be measured. Only 10% of patients have concentrations above 2 g/L.
1.6. Number of lymphocytes subsets

Normally, the number of B lymphocytes varies according to the
age of the patient and on average accounts for 5-15% of the number of
lymphocytes in the peripheral blood. For XLA patients, B lymphocytes
cannot be differentiated into mature B lymphocytes, resulting in very
little or even zero peripheral lymphocytes.

1.7. Genetic analysis

The most recent publication of the Human Gen mutation database
(http://www.hgmd.cf.ac.uk/ac/index.php) had 874 different mutations
on the BTK gene. These mutations are found in whole BTK gene. These
mutations that have been shown to completely or completely decrease
the function of Bruton Tyrosine Kinase protein. This may be a point
mutation, leading to an amino acid substitution or an early termination
code or a large loss of mutation, a repeat mutation or a two or more
exon mutation on the BTK gene.

1.8. Treatment

X-linked ~ Agammaglobulinemia is a severe  humoral
immunodeficiency disease that lasts a lifetime. Therefore, replacement
therapy Immunoglobulin is the most important measure to treat patients.
The purpose of treatment is to provide the body with passive
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immunotherapy, replace the amount of Gammaglobulin that the
patient's body cannot produce, maintain a stable concentration in the
blood to protect the body against the effects. pathogen

Most practice guidelines recommend an initial dose of IgG ranging
from 0.4 to 0.6 g/kg weight/every 3-4 weeks. The bottom IgG
concentration is the 1gG concentration measured in the patient's blood
before each IVIG infusion cycle. Previously, the bottom IgG
concentration was recommended to be 5 g/L because studies showed
that such 1gG levels could be sufficient to fight serious infections. Some
XLA patients have chronic lung damage or have an autoimmune
disease requiring high 1gG doses to maintain bottom 1gG above 8 g/L to
avoid infection.

The effectiveness of IVIG treatment depends on when the patient is
diagnosed, complications have been diagnosed, care and the dose of
Gammaglobulin is used. Patients diagnosed early, regular IVIG
treatment and appropriate doses have lower incidence of infection, with
fewer complications.

In addition, patients need to treat infections, treat autoimmune diseases
and hygiene, care to achieve the best preventive effect.
CHAPTER 2
SUBJECTS AND METHODS OF RESEARCH
2.1. Research subjects
2.1.1. Selection criteria

- 31 patients who meet the criteria for diagnosing the disease do
not have X-linked Agammaglobulinemia according to the criteria of the
Representing PAGID (Pan-American Group for Immunodeficiency) and
ESID (European Society for Inmunodeficiencies) - 1999.

* Definitive criteria: Male patient with less than 2% CD19 B cells and

at least one of the following:

1. Mutation in BTK.

2. Absent Btk mMRNA on Northern blot analysis of neutrophils or
monocytes.

3. Absent Btk protein in monocytes or platelets.

4. Maternal cousins, uncles, or nephews with less than 2% CD19 B
cells.

* Probable criteria: Male patient with less than 2% CD19 B cells in

whom all of the following are positive:
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1. Onset of recurrent bacterial infections in the first 5 years of life.

2. Serum IgG, IgM, and IgA more than 2 SD below normal for age.

3. Absent isohemagglutinins and/or poor response to vaccines.

4. Other causes of hypogammaglobulinemia have been excluded

- 26 mothers and 10 younger or elder sister of 27 patients who found
BTK mutations were also analyzed for BTK genes. - Patients and
family members agree to participate in the study.

2.1.2. Exclusion criteria:

- Primary immunodeficiency due to hypogammaglobulinemia: hyper
1gM syndrome, transient hypogammaglobulinemia of infancy.

2.2. Research Methods

2.2.1. Research design: study a series of cases.

2.3. Location and time of study

- Research location: National Pediatric Hospital.

- Research period: from October 2015 to October 2018.

2.4. Research diagram

‘ Patients with suspected immunodeficiency

]
Test HIV, IgA, 1gG, IgM

HIV (+) IgA, IgG, 1gM decrease IgA, 1gG, IgM

normalfincrease

v v
Remove from the study Test CD19, CDS6, )
: . CD3, CD4, CD8

Remove from the study

L)
CD19<2% CD19> 2%

]

Diagnose XLA

v
Analyze BTK gene

Treat the first dose of IVIG
1g/kg body weight after diagnosis
:

Treat IVIG 0.4- 0.6g/kg
Every 4 weeks and follow




- First diagnosis of disease:

+Exploiting history: time of onset, frequency, severity, organs of
infection, sequelae, complications ...

+Clinical examination, detection of infection organs, severity of
infection at the time of diagnosis

+Testing to exclude immunodeficiency caused by HIV virus.

+Quantify the antibody concentration in the peripheral blood, the
number of lymphocytes subset in the peripheral blood (1ISO 15189).

+Analysis of BTK gene for patients by sanger sequencing in ABI
3130, assecss number of BTK gene is U78027.1.

+1VIG treatment at a dose of 1 g/kg of body weight as soon as the
patient is diagnosed.

- Periodic examinations every 4 weeks for 6 months:

+Exploiting the symptoms of infection between two episodes.

+Examining and detecting of infection, assessing the severity of
the infection when patients come to get IVIG periodically.

+Testing the concentration of 1gG, IgA, IgM in peripheral blood
(and NBC if the patient has signs of infection) before each infusion.

+1f the patient presents with severe infection (sepsis, severe
pneumonia, encephalitis, meningitis, skin abscess, muscle) or has other
organ damage: jaundice, liver failure, kidney failure ... The patient will
be tested for liver, kidney function and tests to find the root of infection:
bacterial culture, fungus, tuberculosis. PCR test for bacteria, viruses,
tuberculosis, etc.

+ Treatment: use IVIG dose of 0.4-0.6 g/kg of body weight. The dose of
IVIG is calculated according to the total gram of IVIG in the vial.

+Testing for concentration of 1gG, IgA, 1gM in peripheral blood
within 24 hours after IVIG infusion.

+In addition, the study will analyze the BTK gene for relatives of
patients: mother, sister, sister if the patient has mutation in the BTK gene.
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CHAPTER 3 RESULTS
3.1. Clinical and immunology manifestations
3.1.1. Age
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Chart 3.1. Age distribution at the time of participation
Comment: At the beginning of this study, the mean age of XLA patients
was 6,27 + 3,76 years (median age: 5,55 years, min: 11 months ol, max:
15,3 years ). 26/31 patients (83,9%) were under 10 years.

3.1.2. Gender
100% patients in this study were male.
3.1.3. Patient history
3.1.3.1. Age at the first infection
Table 3.1. Age at the first infection

Age n %
< 6 months 9 29,03
> 6 months - < 12 months 14 45,16
> 12 months 8 25,81

Total 31 100,00

Comment: Age at the first infection: mean: 9,30 + 6,31 months. The
earliest age is 3 months, latest age is 27 months. There were 74,19%
patients have first infectious symptom before 1 year of age, 29,03%
patients before 6 months of age.
3.1.3.2. Prehistory of infection before diagnosis
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Chart 3.2. Prevalence of common infections before diagnosis
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Comment: Prehistory 31 XLA patients showed: the most
common infections in XLA patients were: upper respiratory tract
infection 87,0% (n=27), pneumonia 80,6% (n=25), otitis media 67,7%
(n=21), arthritis 41,9% (n=13). 25,8% (n=8) patients had history of
septisemia and 16,1% (n=>5) patients has meningoencephalitis.

2 patients had no sight of infection but had brothers with XLA.
3.1.4. Family history

patient
generation
history

both

No family » Family history prehistoric enerations
genel S

history generation

Chart 3.3. Family history
Comment: There were 31 patients in 28 family. 20 patients (64,5%)
had family history of suspected XLA. 45,2% (14/31) patients had
brother or mother’s cousins with XLA or died of infection early.
3.1.5. Tonsil characteristic at the time of diagnosis

Tonsil size is
small or not

o)

Tonsil size
is normal

Chart 3.4. Tonsil size
Comment: 93,5% (29/31 patients) had small size tonsil or no
tonsil; only 6,5% had normal tonsil. No patient had tonsil hypertrophy.
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3.1.6. Age of diagnosis
Table 3.2. Age distribution at the time of XLA diagnosis

Characteristic ‘ Frequency Ratio (%)
Age of diagnosis (n=31)
Mean (year) 52
Median (year) 5,0
Min (year) 0,5
Max (year) 14,2
Age group (n=31)
Under 2 years 7 22,6
From 2 to < 6 years 13 41,9
> 6 years 11 35,5

Comment:Mean age of diagnosis was 5,2 years (62,4 months).
However, the age of diagnosis dis not have normal distribution, so we
showed median age of diagnosis is 5 years (60 months). There was only
22,6% patients are diagnosed before 2 year of age, 64.5% before 6
years of age.

3.1.7. The relationship between status at the time of diagnosis and
age of diagnosis
Table 3.3. The relationship between infection level at the time of

diagnosis and age of diagnosis
Infection level Severe Mild infection or proactive
infection laboratory testing
0, 0,
Age of diagnosis n (%) n (%)
< 6 years 5 (23,8) 15 (76,2)
> 6 years 6 (54,5) 5 (45,5)
OR =0,3,95% CI: 0,04-1,7, p=0,1

Comment: Patients with late diagnosis after 6 years usually had
severe infection (septisemia or subcutaneous abscess, muscle or
meningitis or pleural pneumonia - pleural effusion). This difference is
statistically significant with p = 0.1.
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3.1.8. The relationship between family history and age of diagnosis
Table 3.4. The relationship between family history and age of

diagnosis
Total Familv hi No family
amily history .
Characteristics of XLA history of
XLA
(n=31) (n=20) (n=11)
Age of diagnosis (year)
Mean 521 5,20 5,22
Median 4,99 4,02 5,19
Min 0,49 0,49 1,18
Max 14,21 14,21 9,52
p (Kruskal — Wallis test) = 0,54
Late age of diagnosis (year)
Mean 4,54 4,64 4,36
Median 3,74 3,44 4,57
Min 0 0 0,85
Max 12,21 12,21 7,52
p (Kruskal — Wallis test) = 0,8

Comment: The difference of age of diagnosis/late age of diagnosis

between 2 group of family history had no statistically significant.
3.1.9. Antibody concentration
Table 3.5. Antibody concentration at the time of diagnosis

Immu(r;c/)ng)obulm Mean Median Min Max
19G 0,673 0,19 0 4,67
1gA 0,043 0,01 0 0,54
IgM 0,214 0,17 0 0,82

Comment: Almost 1gG, IgA, 1gM concentration of patients had
severe reduction. 3 patients with 1gG concentration > 2 g/L.
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3.1.10. Number of lymphocyte subtypes
Table 3.6. Number of lymphocyte subtypes at the time of diagnosis

Lymphocyte (n=31) Mean Median | Min | Max
Lympho T (TCD3) Cell/uL | 4420 +2205 | 4103 | 427 | 9631
% 90,96 + 8,63 | 93,85 50 |97,17
Lympho Th (TCD4) Cell/uL | 1952 +1025 | 1615 | 128 | 3926
% 40,18 £13,11| 40,14 | 19,00 | 64,90
Lympho Tc (TCD8) Cell/uL | 2339 +1490 | 2459 29 | 6290
% 46,89 +1531| 47,30 | 0,58 | 72,45
Lympho B (CD19) Cell/uL | 821+14,49 | 194 0 52
% 0,15 + 0,30 0 0 1
Té bao diét tw nhién (CD56) |Cell/uL | 305 +224 243 11 850
% 5,99 + 3,59 520 | 1,92 18

Comment: Number

of lymphocyte T, Th va Tc almost were in
normal range. Number of lymphocyte B (CD19) had severe reduction,
median was 2 cells/pL, max 52 cells/uL. Lymphocyte B ratio was under 1 %.
3.2. Analysis of BTK gene
3.2.1. The rate of mutation detection in 31 patients

Table 3.7. Results of gene mutation determination BTK

by sequencing method

Genotype Number of Frequency
Patient (%)
Point mutations 25 80,65
Deletion mutations 2 6,45
No mutation 4 12,90
Sum 31 100

Comment: Analysis of BTK gene of 31 patients, detected 27 patients
with mutations (87.1%), of which 25 patients (80.65%) had point
mutations, 2 patients (6.45 %) had deletion mutation. Four patients
(including 3 patients with one family) (12.90%) did not detect

mutations in BTK gene.
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3.2.2. Type of mutations

. o frameshift
mutation m mutation

Figure 3.5. BTK mutation type
Comment: Of the 25 point mutations identified, the highest rate of
frameshift mutation with 36% (9/25), the second is the missense
mutation and nonsense mutations with 24% (6/25). Next is the splicing
mutation /intron 16% (4/25).
3.2.3. Mutation distribution on BTK gene

Figure 3.6. Distribution of mutations in BTK gene
Comment: The study found 24 point mutations in the BTK gene (of 25
patients). Mutations are distributed throughout the gene length. In
particular, the highest rate of mutation detection on exon 17 is 20.8% (5/24
point mutations), followed by mutations on exon 2 of 12.5% (3/24
mutations). On exon 8, there were 3 mutations (accounting for 12.5%), of
which 1 mutation was found in two patients who were not blood-related.
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3.2.5. Large-scale mutations

Figure 3.1. Results of MLPA analysis of patients No. 26 and No. 27
Comment: When using MLPA technique, patients No. 26 and No. 27
do not appear probes BTK-2, BTK-3, BTK-4, BTK-5 (corresponding to
exon 2 to exon 5) of the gene BTK.

3.2.7. New mutation

Comparing: the results of gene sequencing results with human gene
mutations (HGMD) (http://www.hgmd.cf.ac.uk) and Leiden (LOVD)
gene mutation data sources (http://www.lovd.nl/3.0/home), the study
found 04 novel mutations (of 5 patients): in BTK gene: ¢.1735G> C;
€.1908 + 2_11delinsC; ¢.521-1G> A, ¢.1578_1581del.
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Figure 3.2. Four novel mutations in the BTK gene
3.3. Treatment
We have 31 patients in the study, 2 patients died shortly after being
diagnosed and treated for the first time, 1 patient stopped treatment due
to severe illness. 28 patients who received IVIG treatment every 4
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weeks for 6 months, 27 patients completed the treatment process, 1
patient stopped treatment for the fourth time because the family could
not afford the cash treatment.
3.3.1. Treatment dose
The average IVIG dose for each infusion is 0.58 + 0.10 g/kg/time.
The average distance between transmissions is 4.13 + 0.59 weeks.
3.3.2. Clinical symptoms during treatment
3.3.2.1. General infection status
-
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Chart 3.7. Infection status for 6 months of treatment
Comment: During the 6-month follow-up period, 11 patients had to be
hospitalized for treatment at least once. Inflammation of the upper
respiratory tract is most common, then pneumonia, skin infections. The
total number of inpatient visits is 19 turns (equivalent to 0.7 turns
/patient /6 months). No patients had severe infections (encephalitis,
meningitis, septicemia).
3.3.2.2. Pneumonia

Table 3.8. Compare the average frequency of pneumonia in the 6
months before treatment and 6 months of treatment.

Index Before treatment | After treatment
(n=27) (n=27)
Average 124195 0,24 + 0,80
Median 0,29 0
Minimum 0 0
Maximum 74 4
Comparison between two
medians p=0,003
(Wilcoxon signed-rank test)
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Comment: median frequency of pneumonia every 6 months prior to
treatment of patients was 0.29 times, significantly higher than the
frequency of pneumonia within 6 months of treatment with p = 0.003.
Patients with the highest number of pneumonia prior to treatment were
7.4 times /6 months.

3.3.2.3. Middle ear inflammation

Table 3.9. Compare the average frequency of pneumonia in the 6
months before treatment and 6 months of treatment.

Index Before treatment |After treatment
(n=27) (n=27)

Average 0,23 +£0,30 0,11+0,32
Median 0,08 0
Minimum 0 0
Maximum 1,11 1,00
Comparison between two
medians p=0,013
(Wilcoxon signed-rank test)

Comment: median frequency of otitis media in every 6 months prior to
the patient's treatment was 0.08 times, significantly higher than the
frequency of middle ear inflammation within 6 months of treatment. 0
times with p = 0.013.

3.3.3. IgG antibody concentration during treatment

Chart 3.8. 1gG concentrations before and after each treatment
Comment: In 161 treatments of 27 patients, the average of 1gG trough
level was 5.6 + 1.20 g/L. The average average 1gG concentration after
transmission is 12.37 + 1.63 g/L.
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3.3.4. The relationship between clinical symptoms and baseline 1gG
levels
Table 3.10. The relationship between bottom IgG levels and bacterial
infection status

Factor OR KTC 95% of OR p
1gG trough level 0,76 0,46 | 1,24 0,267
Rho value Rho =0,376

Comment: The infection status definitive is any infection symptoms
(including all types of infections: respiratory infections, arthritis ...).
The average 1gG concentration before each transmission (IgG trough
level) is 5.65 + 1.20 g/L. The results of multistage analysis showed that
the relationship between the bottom IgG concentration and the infection
status has an OR of 0.76, meaning that when the bottom 1gG
concentration increases to 1 g/L, the risk of infection of children
decreases. 24%. However, this change is not statistically significant
because p = 0.267.

3.3.4.1. The relationship between respiratory infection symptoms and
1gG trough levels

Table 3.11. The relationship between baseline IgG concentrations and

frequency of respiratory infections in children

Factor Coefficient of | KTC 95% of Coefficient of
regression regression
1gG-Trough | 0,015 -0,014 [ 017 0,846

ICC value ICC approximates 0

Comment: The frequency of respiratory infections is calculated by the
number of respiratory infections (including: pneumonia, otitis, upper
respiratory infections) within 6 months. The results of multistage
analysis showed that the prevalence of respiratory infections in children
did not have an association between the bottom IgG concentration and
the frequency of respiratory infections of children because p = 0.846.

CHAPTER 4. DISCUSSION

In the study, we conducted clinical and subclinical characteristics,
identified and treated 31 patients from 28 different families at the National
Pediatric Hospital. This is a report of the X-linked Agammaglobulinemia
with the largest number of patients in Vietnam so far.
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4.1. Clinical symptoms and immunoassays
4.1.1. Age, gender
- Year of age:

In our study, the average age of the patient was 6.27 years. In
which the youngest is 11 months old, the largest is 15.3 years old. Only
16.13% of patients are over 10 years old. Thus, our group of XLA
patients is quite young compared to other countries in the world. The
reason is that XLA is newly diagnosed and monitored for about 10
years in Vietnam.

- Gender

All patients in our study group were male due to the criteria of the
European Society for Immunodeficiencies in 1999. However, there
have been a few cases so far. Female patients with the disease are
reported as Japanese female patients due to mutations on an X
chromosome but normal X chromosomes are inactivated.

4.1.2. History of patient
4.1.2.1. Age of onset

In our study, the age of onset of the first infection was an average
of 9.3 months, earlier than other studies by author Natalia Basile in
Argentina, Chun's in Korea and Plebani in Italy. The average age of
onset is 1 year, 1.5 years and 2 years, respectively. Our study did not
have any patients who started before 3 months and 74.19% of children
showed before 1 year of age. This result is consistent with
immunological physiological characteristics of children under 3 months
of age will be protected by antibodies transmitted by mother. The
patient developed an infection at least 27 months of age. This is
different from the study of Winkelstein in the US: there are 3 out of 201
patients who start after 5 years of age; The Hong Kong study had
patients who started at 8.5 years of age and in China patients who
started at least 13 years of age. It can be explained that Vietnam is a
developing country, located in the tropics, the incidence of infection is
high, children are exposed to microorganisms early and more than
temperate countries.
4.1.2.2. Common infections when the disease starts The study results
show that pneumonia and otitis media are the two most common
infections in the onset of the disease. 10.34% started the first infection
with a severe infection: 1 patient with meningitis - meningitis and 2
patients with subcutaneous abscess, muscle. Basile's study also reported
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4 cases (7.7%) with first infection: meningitis. Two of our three patients
had severe infections right in the first episode of illness before 6 months
of age. This may be a warning sign that clinicians need to review the
immune status in children who develop severe infections right in the
first months of life.

4.1.2.3. History of infection

In our study, a history of inflammation of the upper respiratory
tract (nasopharyngitis, laryngitis, otitis media) accounted for the highest
rate, accounting for 87.0%, including 67.7% of middle ear
inflammation. This result is similar to Lee's study in Hong Kong and
higher than the studies of Plebani in Italy and Esenboga in Turkey.

Percentage of patients with pneumonia 80.6%. Of the 25 patients
with a history of having been diagnosed and treated for pulmonary TB
for more than 1 year (patient number 03, number 06, number 16 and
number 30) due to recurrent pneumonia, only 1 patient found the
bacteria. Tuberculosis in sputum.

In our study, severe infections such as encephalitis - meningitis and
septicemia accounted for 16.1% and 25.8%, similar to the study by
author Chun in Korea and Basile author at Argentina with the rate of
encephalitis - meningitis is 21.1% and 16% respectively. However, this
rate is higher than most other studies in the US, Italy, Turkey and Hong
Kong with the rates of 12%, 4%, 8.3% and 12.9%, respectively.

4.1.3. Family history

Families with a history of illness are families where, in addition to
patients, there are brothers or sisters (sons) - children of aunts /aunts on
the mother's side or infected mother /son reinfection is diagnosed with
XLA disease and or death due to severe infections when small. The
family history of people with our disease is 60.7% (17 families /28
families). The proportion of patients with our family history is 41%
higher than that of Winkelstein in the US, Esenboga research in Turkey
is 47%, Zhang's in China is 34.71%. This may be explained by the
characteristics of populations in Vietnam or because our sample size is
not large enough.

4.1.4. Age of diagnosis

The age of diagnosis is related to the severity as well as the signs
of identification. At the same time, the age of diagnosis is greatly
affected by positive knowledge and attitudes and the availability of tests
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to help diagnose doctors and hospitals. In our study, the average age of
diagnosis was 5.2 years.

However, the age of our diagnosis was later than Chun's and his
colleagues in Korea in 2008 was 4.9 years old; Aadam's study in North
Africa in 2016 was 3 years old and Esenboga’s study in Turkey in 2018
was 3.5 years old.

Our study was only 22.6% of patients diagnosed with XLA before
2 years of age. Meanwhile, in the US, more than 50% of patients were
diagnosed before 2 years of age, more than 80% were diagnosed before
6 year old. Thus, the rate of patients diagnosed before 2 years of age is
very low. One of the important goals in diagnosing XLA is early
detection of the disease as soon as possible, when the child has not had
severe, recurring infections.

4.1.5. Antibody concentration

The concentration of antibodies IgA, 1gG, IgM in peripheral blood
at the time of diagnosis (without treatment for Gammaglobulin)
decreased significantly, respectively: 0.01 g/L (0-1.09 g/L); 0.19 g/L (0-
1.09 g/L); 0.17 g/L (0-0.82 g/L). This result is similar to most other
studies in the world. In our study, three patients had 1gG levels at the
time of diagnosis > 2 g/L (patients number 1, number 18 and number
28), of which 2 patients had normal 19G levels compared to Children of
the same age (patient number 1: diagnosed at 14 months and the patient
number 18 diagnosed at 31 months). In most "atypical" cases reported,
the number of circulating B lymphocytes in the blood is less than 1%,
indicating that this indicator has a better predictive value than the
reduction of blood Gammaglobulin .

4.1.6. The number of Lymphocyte subset

Our study follows the diagnostic criteria of the Representing
PAGID and ESID (European Society for Immunodeficiencies) in 1999
under the mandatory condition that B-lymphocytes are below 2%. The
average number of B lymphocytes is 0.15% (ranging from 0-1%). This
result is similar to research in Iran, Hong Kong and Spain. However, it
should be noted that some studies have found that XLA patients have
2.2% and 3% B lymphocyte counts. Both patients found mutations in
the BTK gene. Thus, attention should also be paid to monitoring and
detecting XLA patients, should not be completely rigid based on the 2%
figure as in clinical standards.
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4.2. Mutations in BTK gene

- Mutation type: the study identified 27 XLA patients with
mutations in BTK gene. In particular, 2 patients No. 26 and No. 27 (are
brothers) carry mutations that deletion of exon 2-5 on BTK gene. Large
segmental mutations produce an inability to encode the normal BTK
protein, not able to activate the maturation of B lymphocytes. 25
patients with a point mutations: missense mutations, nonsense
mutations, frameshift mutations and mutation in the exon/intron
boundary.

- Position of mutations: among the locations of mutations
identified in BTK gene, 3 locations with the highest rate of mutation
detection are exon 17 (20.8%), exon 8 (12.5%), and exon 2 (12.5%)).
Mutations were detected in 5 functional areas in which SH1 region
accounted for the highest percentage of 12/27 (44.4%). The results of
the study are similar to the studies published by Roides in 2006 and
Valiaho. However, the study of Esenboga in Turkey showed that the
three most common mutations are exon 17, exon 2 and exon 15.

Novel mutation

Among the 4 new mutations, there is a frameshift mutation of
.1578_1581del (p.C527Wfs * 2) that changes the open reading frame
and creates an early end code, two novel mutation in exon/intron
boundary were p.IVS18 + 2_11delinsC and ¢.521-1G> A mutation
(p.IVS6-1G> A) and a SH1 region mutation point mutation of BTK
protein. Patients with these new mutations were found in patients with
recurrent clinical manifestations in the first year of life, the number of
Lymphocytes B CD19 + <2%, and the antibody concentration was
significantly reduced. Thus, combining the clinical manifestations and
subclinical studies, we confirm that 4 new mutations are mutations
causing XLA disease. Further studies at the level of protein need to be
done to further clarify the correlation between genotype and phenotype
of XLA disease. Symptoms of all four patients had recurrent infections,
severe reduction of 1gG, 1gM, IgA in peripheral blood, severe B cell
count. Our results are similar to many other studies by Eduardo in
Spain, finding that 9/65 patient patients (13.8%) do not have mutations
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in BTK gene; Chen's study in China, 32/174 patients (18.4%) did not
have mutations in the BTK gene.

It can be explained that the technique of gene analysis in our study
only analyzed the opening regions, exon area and intron /exon cleavage
areas of BTK gene sequenced, mutations in Poly A regions. , or
complex deep variations in the intron have not included in this study.

- Genetic analysis for patient's family: In addition to BTK gene analysis
for patients, the study found gene mutations in 24-26 patients' mothers
and 6/10 patients and sisters of the patients and performed private
Genetic counseling and genetic counseling for patients' families

4.3. Treatment

Out of 31 patients diagnosed, 2 patients died in the first treatment,
1 patient stopped treatment due to severe illness, 1 patient stopped
treatment for the 4th time due to insufficient family circumstances
ability to pay for treatment. The remaining 27 patients were monitored
periodically for 6 months. The total number of follow-up sessions on
the total number of patients was 161 turns of treatment.

4.3.1. Treatment dose

In our study, the average treatment dose was 0.58 + 0.10 g/kg/time,
the distance of most transmissions was 4 weeks, the range was
4.13+0.59 weeks due to There are some patients who come a few times
late than 2-7 days appointments for family reasons. The average
average 1gG concentration is 5.65 g/L, the average immediate IgG
concentration is 12.37 g/L. Thus, our dose is consistent with most of the
Allergy - Immune recommendations as the average dose of IVIG is 0.4-
0.6 g/kg weight every 3-4 weeks to achieve concentration. Minimum
1gG bottom level is 5 g/L.

4.3.2. Clinical characteristics when receiving 1VIG treatment

In this study, 27 patients were treated and monitored periodically
for 6 months, 11 patients were hospitalized for infections at least once.
The total number of inpatient visits is 19 turns (equivalent to 0.69 turns
/patient /6 months).

Ideally, when a patient is given a Gammaglobulin infusion, the
patient will passively receive antibodies from the person and resist most
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infections. However, Gammaglobulin replacement therapy has
limitations. Preparations available on the market mostly replace 1gG,
but IgM and IgA concentrations are very low or only in stain.
Therefore, many XLA patients still suffer from infections when IVIG
treatment is received. Compared to before treatment, the frequency of
pneumonia and otitis media during our IVIG treatment decreased
significantly. However, the frequency of infection is still higher than
many countries in the world. This can be explained by the fact that our
patients are diagnosed late with many complications, the frequency of
pre-treatment pneumonia is higher than other studies, so the rate of
infection in patients with high chronic lung damage. Moreover,
Vietnam is located in a tropical climate, the rate of infections is higher
than that of subtropical and temperate countries.
CONCLUSION

1. Clinical characteristics and immunological testing

100% of XLA patients are male patients. The age of initial
infections is 9.30+ 6.31 months.

Symptoms Small Amydan is seen in 93.5% of patients.

The average age of diagnosis is 5.2 years. 22.6% of patients were
diagnosed before 2 years of age. Delay in diagnosis 3.67 years; 12.2
years at the latest.

Family history of people with high disease, accounting for 64.5%.

The concentration of antibodies in serum of most XLA patients is
severely reduced. However, 9.6% of patients had 1gG levels at the time
of diagnosis higher than 2 g/L. The number of severely reduced B
lymphocytes: 8.21 14.49 cells /uL; equivalent to 0.15 0.30%.
2.BTK mutation

The mutation was found in 27/31 patients (87.1%). There are 2
mutations that lost the segment and 25 point mutations.

Frameshift mutation is most frequent 36%. Other common
mutations are exon 17 (20.8%), exon 2 (12.5%) and exon 5 (12.5%).

There are 4 novel mutations, ¢.1735G> C; ¢.1908 + 2_11delinsC;
€.521-1G> A; ¢.1578_1581del. Detecting mutations of BTK gene on 24
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mothers (out of 26 mothers) and 6 sisters of patients. Four sisters had no

mutations.

3.Két qua diéu tri truyén Gammaglobulin dwdng tinh mach cho

bénh nhan XLA

The mortality rate is 6,4% (2 out of 31 patients). The cause of
death due to severe sepsis in the course of the diagnosis.

27/31 patients who were monitored and treated for at least 6
months with IVIG therapeutic doses were 0.58 + 0.10 g/kg body
weight; The average distance between transmissions is 4.13 + 0.59
weeks; The pre-infusion IgG concentration is 5.65 + 1.20 g/L; post-
infusion is 12.37 + 1.63 g/L.

Clinical significance improved statistically after IVIG replacement
therapy: frequency of pneumonia significantly decreased from 1.2 +
1.95 episodes /6 months prior to treatment to 0.24 + 0.80 episodes /6
months; Otitis media decreased from 0.23 + 0.30 episodes /6 months to
0.11 + 0.32 episodes/6 months; there is no serious infection when
receiving IVIG treatment.

RECOMMENDATION

1 It is necessary to propagate warning signs of XLA congenital
immunodeficiency on recurrent infections in children, especially
respiratory signs, pneumonia, otitis media in combination with
dysplasia tonsil and organization Peripheral lymph nodes to
promptly detect suspected patients.

2. BTK gene analysis is a method to help diagnose XLA disease,
help orient optimal treatment strategies and genetic counseling
for patients and their families. IVIG infusion therapy at a dose of
0.4-0.6 g/kg weight every 4 weeks reduces the frequency and
level of infection of most XLA patients. However, some patients
still have infections, need to personalize IVIG therapy to reduce
the incidence of infection as well as complications.



