TAP CHi NGHIEN CU’U Y HOC

GHEP TE BAO GOC TAO MAU DPIEU TRI THANH CONG BENH NHI
MAC U HAT MAN TiNH TAI BENH VIEN NHI TRUNG WONG

Nguyén Ngoc Quynh Lé"*", Ha Phwong Anh', Tran Thi Thuy Hanh'
DPing Thi Ha', Nguyén Co’ Thach', Nguyén Thanh Binh'?2

'Bénh vién Nhi Trung wong

2Trwong Dai hoc Y Ha N6i

U hat man tinh (Chronic Granulomatous Disease - CGD) la bénh ly réi loan mién dich tién phét, biéu hién
bang céac dot nhiém vi khuén, nédm tai dién, cé thé tir vong do khiém khuyét khd nang thuc bao cia bach
céu trung tinh, dai thuc bao. Néu khéng ghép té bao gbc tao mau, tré CGD thuong tir vong sém hodc cé
nhiéu bién ching ndng nhw tw viém, tw mién, u hat. Ching t6i mé t3 hai tré CGD véi bénh cdnh I4m sang
nhiém tring ndng ttr giai doan so sinh, nhiém nam Aspergillus kém theo céc u hat & rudt, phéi va ngoai da.
Xét nghiém Dihydrorhodamine cho thdy chirc ndng oxy héa bach céu hat gidm nédng, xét nghiém gen phét
hién dét bién gy bénh u hat man tinh. Cac bénh nhén duoc diéu tri thanh céng bang ghép té bao géc tao
mau ttr ngudi cho cung huyét théng pht hop khéng nguyén bach cdu. Cén dat ra chdn doén CGD & nhiing

tré nhiém trung nédng tu tudi so sinh va chi dinh ghép té bao géc tao méu sém dé ciru séng bénh nhéan.

T khoa: Suy giam mién dich badm sinh, u hat man tinh, ghép té bao géc tao mau, CYBB, CYBA.

. DAT VAN DE

U hat man tinh (Chronic Granulomatous
Disease- CGD) la bénh ly rbi loan mién dich tién
phat d&c trwng bdi sw suy gidm hodc mét hoan
toan chirc ndng thwc bao do thiéu hut enzym
oxy hoéa Nicotinamide Adenine Dinucleotide
Phosphate (NADPH) oxidase & tat ca cac té
bao thwc bao (bach cau trung tinh, dai thuwc
bao)."* Bénh dwoc mé t& va chan doan lan dau
tién tr nhirng nam 1950 trén mot tré 12 thang
tubi c6 biéu hién nhiém trung da, viém phéi
k&, gan lach to va viém hach bach huyét.! Tan
suat bénh & 1/200.000 - 250.000 tré so' sinh
séng, ty 1& nam/ni¥ 1a 2/1.3 Bién thé gen gay
bénh cé thé nam trén nhiém séc thé (NST) X
hodc NST thwong.*5 Bénh nhan CGD dé mac
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cac bénh ly nhiém trang do vi khuan va/hodc
ndm & hach bach huyét, ngoai da, gan va
phdi.# Can nguyén nhiém trung thwéng gap la
Staphylococcus aureus, Burkholderia cepatia,
Serratia marcescens, va ndm Aspergillus spp.'*
Cac té bao thuc bao khong ly gidi dwoc cac vi
khuan dan dén sw hinh thanh cac u hat & nhiéu
co quan. Bénh nhan CGD cling tang nguy co
méc cac bénh tw viém, tw mién.'2 Tubi khoi
phat va mirc dd nghiém trong cta bénh twong
quan v&i chire nang thire bao con lai cla co thé.
DPanh gia chirc ndng bach cau trung tinh bang
phwong phap nitroblue- tetrazolium (NBT) hoac
Dihydrorhodamine (DHR) 123 la xét nghiém cé
gia tri cao dé sang loc CGD néu nghi ngd trén
lam sang.3*

Néu khong dwoc chan doan va diéu tri, tré
mac CGD thwong tlr vong sém trong 10 ndm
dau doi.5® Piéu tri co ban cho bénh nhan CGD
bao gém thubc khang sinh va chéng nam
dy phong (trimethoprim-sulfamethoxazole,
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itraconazole, posaconazole...), liéu phap wc
ché mién dich diéu tri bénh tw viém (corticoid,
interferon gamma...), tuy nhién ty & séng cla
tré CGD van gidm dan trong 10 ndm tiép theo.8?
Do d6, ghép té& bao gbc tao mau la phwong phap
diéu tri ngay cang duorc lwa chon véi ty 1é thanh
cdng cao, gidm cac bién chirng nhiém tring va
tw viem.®” Day 1a phwong phéap diéu tri duy nhat
c6 kha nang chiva khéi bénh CGD va can chi
dinh s&m khi c6 chan doan xac dinh.”'® Chung
t6i mo ta hai ca bénh u hat man tinh dwoc chan
doan sé'm va diéu tri thanh céng béng ghép té
bao géc tao mau tai bénh vién Nhi Trung wong.
1. GIOI THIEU CA BENH
Trwéng hop 1

Tré trai 1,5 thang tudi, nhap vién Nhi trung
wong vi ndm miéng va viém phé quan phéi
tr tudn thr 3 sau dé. Tré 1a con th&r 2, dé du
thang, tién st gia dinh khong phat hién gi dac
biét. Xét nghiém ban dau tdng phan tich té bao
mau ngoai vi: Bach cau tang 30 G/L, bach cau
trung tinh 15,53 G/I, protein phan trng C (CRP)

68,84 mg/L, chup X-quang phdi c6 hinh anh
viem phéi. Tré dwoc diéu tri bang khang sinh
Cefotaxim 2 tudn nhung tinh trang viém phdi
khéng cai thién, chup cat I&p vi tinh 1dng nguwc
¢6 hinh anh déng dac 2 bén phéi. Mac du da
ddi khang sinh meropenem va vancomycin, tuy
nhién, ton thwong phdi tiép tuc tién trién nang
xuét hién déng dac phdi, cay dich rira phé quan
c6 Aspergillus. Do tinh trang nhiém trung néng
khéng dap (ng diéu tri, tré da dwoc lam cac xét
nghiém kiém tra mién dich cho thdy ndng do
khang thé va cac lympho dwéi nhém trong gidi
han binh thwong (Bang 1). Banh gia chirc nang
oxy hoa bach cau hat bang phuwong phap DHR
trén may dém té bao dong chay cho thay quan
thé bach cau hat cla tré gidam chirc ndng rd rét
(Bang 3). Xét nghiém cho me va chj gai bénh
nhan cho thay 1 quan thé bach cau hat cé chirc
nang oxy héa binh thuwdng, 1 quan thé cé chirc
nang oxy héa gidm. Chirc nang oxy héa bach
cau hat ciia bd bénh nhan trong gi¢i han binh
thworng. Xét nghiém gidi trinh tw gen tim thay dot
bién cia gen CYBB gay bénh u hat man tinh.

Bang 1. Cac chi s xét nghiém can Iam sang va cin nguyén vi sinh phan lap
tlr cac mau dich caa hai bénh nhan

Cac chisé Bénh nhan 1 Bénh nhan 2 Gia tri binh thwong
Téng phan tich mau ngoai vi
Bach cau (G/L) 30,0 17,75 8,4-137
Bach cau trung tinh (G/L) 15,53 6,34 22-64
Bach cau lympho (G/L) 7,96 7,08 22-506
Hemaoglobin (g/L) 102 80 102 - 127
Tiéu cau (G/L) 420 435 140 - 440
Mién djch té bao (té bao/ul)
CD3+ 5498,82 2890,89 1400 - 3700
CD4+ 4086,20 2125,21 700 - 2200
CD8+ 1370,99 723,84 490 - 1300
CD19+ 452,04 2535,59 390 - 1400
CD56+ 1385,86 1761,96 130 -720
192 TCNCYH 186 (1) - 2025



TAP CHi NGHIEN CU’U Y HOC

Cac chi sd Bénh nhén 1 Bénh nhéan 2 Gia tri binh thwong
Mién dich dich thé (g/L)
Néng do 1gG 10,22 4,63 1,1-6,5
Nong do IgA 1,27 0,34 0-0,3
Nong do IgM 1,48 0,47 0,2-0,7
CRP (mg/L) 68,84 36,24 <6
Pro-calcitonin (ng/mL) 0,15 0,655 <0,5
-Aspergillus -Aspergillus
-Klebsiella -Salmonella
pneumoniae enterica ss.
CAn nauvén vi sinh -E. coli -Enterococcus
9wy -Rhinovirus faecium
-Virus hgp bao hé -CumA
hép -Adenovirus
-Thay dau -Rhinovirus
Di hop ttr
kép c.267del
Di hop ttr c.867G>A  (p.Arg90Glyfs*101)
Dot bién gen (p.-Trp289) cia gen  va ¢.350C>A -
CYBB trén NST X (p.Ala117Glu) cla
gen CYBA trén NST
16

Tré tiép tuc dwoc diéu tri bang thudc khang
sinh trimethoprim-sulfamethoxazole va chéng
nam itraconazol dy phong, tuy nhién tré lién tuc
nhap vién vi cac bénh nhiém trung nhw viém
phdi do nhiéu c&n nguyén vi khuan, virus va ndm
Aspergillus, viém khép, tiéu chay nhiém khuan,
nadm miéng kéo dai dap ng kém véi diéu tri.
Noi soi da day- dai trang co6 hinh anh cac u hat
kich thwéc 5 - 7mm & hdi trang, kém theo viém
loét dai trang. Do do chi dinh ghép té bao gbc
da dwoc dat ra. Xét nghiém khang nguyén bach
cau ngudi (Human leukocyte antigen- HLA) cho
thy chi gai va bénh nhan phu hop HLA hoan
toan. Tré da dwoc ghép té bao gbc tly xwong
luc 32 thang tudi (Bang 2). Ngwdi cho té bao gbc
la chi gai bénh nhan, 4,5 tudi, can nang 15,6kg,

la ngudi lanh mang gen bénh. Phac db diéu kién
héa trwéc ghép va dw phong ghép chéng chi
duwoc moé td & bang 2. T ngay 20 sau ghép,
tré xuét hién triéu chirng tang can 10% so Vvoi
can nang trudc ghép, phu, cd chuwéng dan, gan
to 3cm dwdi ber swon, mat do chic, xét nghiém
mau thay ndng d6 bilirubin truc tiép tang nhanh.
Tré dwoc chan doan hoi chirng tac tinh mach
gan va diéu tri thuéc defibrotide 6,25 mg/kg/lan x
4 1an/ngay trong vong 14 ngay. Céc triéu chirng
cai thién nhanh sau diéu tri. Cytomegalovirus tai
hoat dong sau ghép 11 ngay, tr& vé am tinh voi
diéu tri ganciclovir 3 tuan. Sau ghép té bao gbc
1 thang, xét nghiém moc manh ghép dat 100%
v&i quan thé bach cau hat cé chirc ndng oxy héa
binh thwong la 24% va van tiép tuc ting theo
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thoi gian, sau 1,5 ndm quan thé bach cau hat
c6 chirc nang oxy héa binh thuwdng la 41,8%.
Tré khong phai nhap vién do cac bénh ly nhiém

trung, khong cé biéu hién cta bénh ly tw viém
hoac tw mién.

Bang 2. Quy trinh ghép té bao géc tao mau cua hai bénh nhan

Bénh nhén 1 Bénh nhéan 2
Tubi khi ghép té bao gbc 32 thang tudi 40 thang tudi
Can nang luc ghép té bao gbc (kg) 10,2 10,5
Ngudi hién té bao gbc Chi gai Chi gai
Phu hop HLA 8/8 8/8
Phu hgp nhdm mau O+ B+

s s Busulfan/Fludarabin/ATG-  Busulfan/Fludarabin/ATG-
Phac do diéu kién hoéa tuy ) .
Fresenius Fresenius
Sé lwong té bao gbc CD34+ (x 1016/
7,94 14,2

kg ngwdi nhan)

Dw phong ghép chéng chii

Cyclosporin A+ Methotrexat

Cyclosporin A+ Methotrexat

Ngay moc bach cu hat

+13 sau ghép

+13 sau ghép

Ngay moc tiéu cau

+36 sau ghép

+17 sau ghép

Két qua moc manh ghép (chimerism)
ngay 30 sau ghép

100%

95,97%

Bién chirng sau ghép

dong

-Té4c tinh mach gan
-Cytomegalovirus tai hoat

-Cytomegalovirus tai hoat
dong

Trwong hop 2

Tré trai, con thir 2, dé du thang, can nang
3,1kg, sau sinh 7 ngay tré xuat hién cac mun
ma ving dau, than minh, sbt cao va diéu tri tai
vién tinh v&i chdn doan nhiém khudn huyét.
Tré chuyén vién Nhi trung wong do viém phéi
hoai tlr/ nhiém khuan huyét lGc 1 thang tubi.
Xét nghiém tdng phan tich t& bao mau ngoai vi:
Bach cau 17 G/L, bach cau trung tinh 6,34 G/I,
CRP 36 mg/L (Bang 1). Chup cét I&p vi tinh 16ng
ngwc cho thdy déng dac 2 bén phdi, xét nghiém
dich phé quan dwong tinh vé&i vi khuén lao. Tré
dwoc xét nghiém sang loc mién dich do tinh

trang nhiém trung ndng cho thdy mién dich dich
thé, mién dich té bao binh thwdng, tuy nhién
tré khong cé chirc ndng oxy héa bach cau hat
khi danh gia bang phwong phap DHR (Bang 3).
Danh gia chirc ndng oxy héa bach cau hat cla
bd, me, chi gai ctia bénh nhan déu binh thwéng.
Xét nghiém giai trinh tw gen tim thay dot bién
cta gen CYBA. Tré dwoc chan doan xac dinh
u hat man tinh va diéu tri dw phong béng khang
sinh, chdng ndm, két hop diéu tri lao phdi tai
bénh vién Phdi trung wong. Tuy nhién, tré van
phai thwérng xuyén nhap vién do viém phéi, kém
theo céc tén thwong u hat & ngoai da va phdi.

194

TCNCYH 186 (1) - 2025



Do d6 tré da dwoc ghép té bao gbc tly xwong
luc 40 thang tudi (Bang 2). Ngudi cho té bao
gbc 1a chi gai khdng mang gen bénh, 8 tudi, can
nang 30kg. Qua trinh ghép té bao gbc khdng co
cac bién chirng nghiém trong, ngoai trir tai hoat
ddng cytomegalovirus tr ngay 12 sau ghép va
dap trng tét véi didu tri ganciclvir 2 tudn (Bang
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Ill. BAN LUAN

Bénh nhan CGD thiéu hut mét phan hay hoan
toan chlrc nang ctia phtrc hgp enzym NAPDH
oxidase, do do tré khong co6 kha nang thwc bao
vi khuan va ndm."2 C4u tric phirc hop NAPDH
oxidase c6 6 protein: hai protein gan mang
gp91phox, p22phox, va cac protein té bao chat
p47phox, p67phox, p40phox, GTPase RAC.?
Khi duwgc hoat héa, enzym NADPH oxidase xuc
tac qua trinh chuyén NADPH thanh NADP+,
gidi phong proton (H+) va hai electron.? Céac
electron di vao thé thuc bao, chuyén hoéa phan
t&r oxy thanh hai anion superoxid (NADPH + 20,
< NADP* + 20, + H*) va tao thanh oxy phén
&ng té bao (reactive oxygen species - ROS) c6
tac dung ly giai vi khuan, déng thoi tao ra dong
van chuyén K+ phu thudc vao pH, kich hoat cac
protease dé tiéu héa vi khuan.2 Bénh nhan CGD
khéng cé hodc gidm sbé lwong enzym NADPH
oxidase, do d6 phan (rng chuyén héa NADPH
khéng xdy ra hodc xay ra & mirc do thap, do d6
khéng ly gidi dwoc vi khuan.

Hién nay, cac tac gid da cong bd 6 gen lién
quan dén bénh CGD, cac gen nay nam trén NST
X hodc NST thwéng.®s Bénh nhan thd nhét tim
thay dét bién trén gen CYBB, gen nay ndm trén
nhiém séc thé X, ma hoa cho tiéu don vi chubi
beta cytochrome b-245 con goi la gp91phox.2
Khoang hai phan ba truéng hop CGD do cac
doét bién trén gen CYBB. Nhirng phu ni¥ 1a ngudi
lanh mang gen bénh CYBBc6 1 quan thé bach
cau trung tinh binh thuwdng va 1 quan thé bach
cau trung tinh gidm chirc nang. Do d8, ho van
c6 thé méc cac bénh ly nhiém trung, tw viém, tw
mién twong tw bénh nhan u hat man tinh, déng
thoi ho khdng phéi 1a ngudi cho té bao gbc tbi
wu do gay nguy co chirc ndng bach cau thap
sau ghép.2* Tuy nhién, néu khéng cé nguoi
cho khac phu hop, nhirng nguwdi mang gen
bénh CGD van c6 thé can nhac dé hién té bao
gdc. Nhirng tré nhan té bao gbc tr nguoi cho

mang gen can theo déi thweng xuyén dé phat
hién s&m cac bién chirng nhiém tring hodc tw
viém. Bénh nhan thr hai cé dot bién gen CYBA
nam trén canh dai NST sb 16, ma héa tiéu don
vi chubi nhe Superoxide-Generating NADPH
Oxidase con goi la protein p22 phox.?

Tré CGD thwdng xuyén mac cac bénh ly
nhiém trung do vi khuan va ndm."3 Nhiém tring
thworng bat dau sém & giai doan so sinh, tudi
chan doan CGD trung binh la 2,5 - 3 tudi.' &
mot sb trwdng hop, bénh nhan khéng dwoc
chan doan xac dinh cho dén tudi thiéu nién
ho&c trwdng thanh. C&n nguyén nhiém trung &
tré CGD thay dbi theo vung dich t& va md hinh
khang khang sinh, tuy nhién can nguyén hay gap
la tu cAu vang, Burkholderia cepacia, Serratia
spp., Nocardiae va Salmonella spp."? Tu cau
gay nhiém trung ngoai da, hach bach huyét,
duodng tiéu héa, than kinh.! Nhiém Burkholderia
cepacia & phdi co thé gay héi chirng Cepacia
nguy kich- tinh trang gibng con b&o cytokin
trong hoi chirng hoat hoa dai thyc bao.! Serratia
va Proteus spp. gay ap xe gan, Nocardia gay
viém phdi." Nhiém ndm xam lan & phdi, hé than
kinh, xwong thwdng gap & bénh nhan CGD."™
Can nguyén ndm thwong gap nhat & tré CGD
la Aspergillus fumigatus, A. nidulans, Rhizopus
spp. va Trichosporon spp.” Bién chirng sau tiém
phong lao thwong gap trén tré CGD & nhirng
nwéc co chwong trinh tiém phong lao cho tré so
sinh nhw Viét Nam."'© Hai bénh nhan cua ching
t6i thwérng xuyén méc cac bénh nhiém trung va
nhiém ndm xam lan, bénh nhan th( 2 nhiém lao
sau tiém phong va phai diéu tri theo phac db lao.

Xét nghiém danh gid chirc nang oxy hoéa
bach cau dworc coi la cbng cu sang loc co6 gia tri
trong chan doan u hat man tinh.** Hai phwong
phap danh gia chirc nang oxy héa dang dworc
ap dung trén thé gioi 1a: phat quang hoéa hoc
(nitroblue tetrazolium test-NBT) va dinh lwgng
Dihydrorhodamine (DHR) bang may dém té bao
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dong chay.3* DHR c6 d6 nhay cao, tiét kiem thoi
gian va la phwong phap dinh lwgng, trong khi
dé NBT dé thuwc hién, ré tién va cé hiéu qua tét
& nhitng co s& khdng cé diéu kién thuc hién
DHR.2 Tuy nhién, xét nghiém nay c6 thé cho két
qué duong tinh gid & nhitng bénh nhan diéu tri
béng metamizole, mesalazine va paracetamol/
acetaminophen.® Hai bénh nhan cda chung toi
déu cé chirc nang oxy héa thuc bao gidm rat
nang, tuy nhién sau ghép té bao géc, chirc ndng
oxy hoa cai thién ro rét va dat twong dwong véi
nguwoi hién tay.

Phac db diéu tri bénh CGD bao gdm st
dung thudc khang sinh va khang ndm dy phong,
ddng thedi chan doan va diéu tri sém cac bénh
ly nhiém trung.#¢81%" Thubc dw phong cho tré
CGD bao gém trimethoprim-sulfamethoxazole
(liu trimethoprim: 5 mg/kg/ngay), itraconazole
(5 mg/kg/ngay).* Viéc str dung interferon gamma
dy phong cho bénh nhén CGD cdn dang tranh
cai.* Mot s6 nghién ciru cho thdy phac dd két
hop corticosteroid va khang sinh c6 hiéu qua
trong diéu tri cac truong hop tw viem, ty mién
hodc diéu tri u hat. V&i nhirng tién bd trong chan
doan va diéu tri, tubi tho clia bénh nhan CGD
c6 thé vuwot qua 30 - 40 tudi.2® Tuy nhién, hau
hét bénh nhan mac CGD thudng xuyén méc
cac bénh nhiém trung tai phat va/hodc dai dang
cling nhw bénh tw viém phu thudc steroid, anh
hwéng dén qua trinh ting trwdng, phat trién va
lam gidm chét lwong cudc sbng trdm trong.8®
Nguorc lai, ghép té bao gbc tao mau 1a phuong
phap diéu tri co thé chiva khéi bénh CGD.57 Cac
bao cado trong 10 nam vira qua cho thay ty lé
thanh coéng cla cac ca ghép té bao gbc cho
bénh CGD la 83 - 96%.""2 Nghién ctru tai Thuy
Dién cho thay ty lé sbng cla bénh nhan CGD
la 93%.° M&t nghién ciru khac trén 77 nguoi
I&n va 635 tré em dudi 18 tudi mac CGD cho
thay ty 1& sdng sau ghép la 85,7%, tang cao &
nhirng trvd'ng hop ghép tr anh chi em phu hop

TAP CHi NGHIEN CU’U Y HOC

HLA hoan toan (89,4%).” Cac b&o céo cho thay
ty 1é thanh coéng tang & nhirng bénh nhan CGD
duwoc ghép té bao gbc trwédc 14 tudi.*58 Do do,
nhitng tré& CGD c6 ngudi hién t& bao gbc phu
hop HLA 9/10 tré 1&n nén dwoc can nhic ghép
té bao gbc sém, trwdc khi co cac bién ching
do nhiém trung hay bénh tw viém, tw mién. Hai
bénh nhan clia ching téi déu duwoc ghép tir chi
rudt phu hop HLA hoan toan va ghép té bao gbc
trwéc 5 tubi. Két qua theo ddi cho thay ca hai
bénh nhan déu n dinh, bénh nhan khéng con
céc biéu hién nhiém trung hay tw viém sau ghép.
O nhitng bénh nhan khéng cé ngwdi hién tay
phu hop HLA hoan toan, viéc ghép t& bao gbc
ntra thuan hop HLA c6 thé can nhéc véi cac
phac db diéu kién héa tiy va phac dd dw phong
ghép chéng cha phu hop.™ Mot phwong phap
diéu tri khac 1a liéu phap slra chiva gen cho cac
bénh nhan CGD lién két NST X, tuy nhién con
chwa phd bién va hién con dang trong giai doan
thlr nghiém nghién ctru."*

IV. KET LUAN

U hat man tinh la bénh ly rdi loan mién dich
tién phat do gidm mét phan hay hoan toan chirc
nang oxy hda clia céc té bao thyc bao. Can nght
t&i u hat man tinh & nhirng tré cé tién st nhiém
trung s&m, nhiém trung ndng dai déng va/ hodc
nhiém ndm & phdi, gan, hach. Ghép té bao gbc
tao mau la phwong phap diéu tri co thé chiva
khéi CGD, véi ty 1& thanh cdng cao va it bién
chirng.
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Summary

HEMATOPOIETIC STEM CELL TRANSPLANTATION IN
TREATING PATIENTS WITH CHRONIC GRANULOMATOUS
DISEASE AT THE NATIONAL CHILDREN’S HOSPITAL

Chronic Granulomatous Disease (CGD) is an inborn error immunity, characterized by
recurrent infections with bacteria and fungi, which can be fatal due to impaired phagocytic
function of the innate immune system cells. Without hematopoietic stem cell transplantation
(HSCT), patients with CGD have recurrent life-threatening infections and may develop
inflammatory diseases, autoimmune diseases and granulomas. We describe two Vietnamese
children presented with many recurrent, difficult to treat lungs, gastrointestinal and cutaneous
infections since infancy. Dihydrorhodamine (DHR) test showed absent oxidative burst activity
by the patient's neutrophils, and genetic testing revealed mutations are associated with CGD.
The patients were successfully treated with HSCT from full-matched sibling donors. It is
important to consider CGD for any patients presented with severe infection from infancy. HSCT
should be considered as standard of care and should be considered early after diagnosis.

Keywords: Inborn error immunity, chronic granulomatous disease, hematopoietic stem cell
transplantation, CYBA, CYBB.
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