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ABSTRACT

Overview: Pyruvate kinase deficiency (PKD) is a rare autosomal recessive disorder
characterized by chronic hemolytic anemia. Current management is mainly supportive,
including blood transfusions, iron chelation, and splenectomy, while alternative
approaches (such as hematopoietic stem cell transplantation, gene editing, or pyruvate
kinase activators) are under investigation. In this article, we report the case of a 3-year-old
boy with severe, transfusion-dependent PKD who was successfully treated with
hematopoietic stem cell transplantation (HSCT) from an HLA-matched sibling donor.
Following transplantation, the patient’s hemoglobin level returned to normal and no
significant transplant-related complications were observed.

Clinical case: A 3-year-old boy with severe PKD treated with allogeneic HSCT.
Method: Case report.

Results: The patient underwent successful HSCT, with post-transplant hemoglobin
levels within the normal range. Conclusion: Allogeneic HSCT represents a promising
therapeutic option for patients with severe PKD.

Keywords: Hematopoietic stem cell transplantation; HSCT; pyruvate kinase; PKD;
hemolytic anemia.
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ABSTRACT

Téng quan: Thiu men pyruvate kinase (PKD) la mdt bénh di truyén lan hiém gap, dac trung
bdi thi€u mau tan mau man tinh. Hién nay, diéu tri chti yéu mang tinh hé trg nhu truyén
mau, thai sat va cat lach, trong khi cac phuong phéap thay thé (ghép té bao géc tao mau,
chinh stra gen, hoac str dung chéat hoat hda pyruvate kinase) dang dugc nghién clu. Trong
bai bao nay, chiing t6i bao cdo mét trudng hop bé trai 3 tudi mac PKD thé nang, phu thudc
truy@n mau, da dugc diéu tri thanh céng bang ghép té bao géc tao mau (hematopoietic
stem cell transplantation — HSCT) tlr anh ru6t phu hgp HLA hoan toan. Sau ghép, ndéng do
hemoglobin clia bénh nhi trd vé murc binh thudng va khong ghi nhan bién chirng dang ké
nao lién quan dén ghép.

Pai tuong nghién cttu: Bé trai 3 tudi mac PKD thé nang dugc diéu tri bang ghép t& bao gbc
tao mau dong loai.

Phuong phap nghién clu: M6 ta ca bénh.

K&t qua nghién cttu: B&nh nhan da dugc ghép té€ bao goc tao mau thanh cong, sau ghép
murc hemoglobin vé gidi han binh thudng. K&t luan: ghép té€ bao géc tao mau dong loai la

phuong phéap diéu tri hira hen cho bénh nhan méc PKD thé nang.

Terkhéa: Ghép té bao gbc tao mau; HSCT; pyruvate kinase; PKD; thi€u mau tan mau.

1. DAT VAN BPE

Thiéu men pyruvate kinase la mot bénh ditruyén lan
trén nhiém sac thé thudng hiém gép, do dotbién gen
PKLR gay thiéu hut enzyme pyruvate kinase — yéu td
then chét trong qué trinh chuyé&n hda glucose thanh
nang lugng. Hong cau phu thudc hoan toan vao co
ché& nay, vi vay su thiu hut enzyme dan dén giam
nang lugng ndi bao va gay tan mau man tinh. Mic
do nghiém trong clia tan méau dao déng tirthi€éu mau
nhe, khong triéu chirng dén thi€u mau phu thudc
truyén mau de doa tinh mang hoac gay phu thai, dan
dén tir vong thai nhi. Tan mau kéo dai con gay nhiéu
bién chirng man tinh nhu qua tai sat, gidm mat do
xuong va cac bién chirng tim-phdi [1]. O tré so sinh
mac PKD, bilirubin thudng tang rat cao, ngay ca khi
thi€éu mau khong nang. Mot sé tré can thay mau dé
phong nglra vang da nhan [2].

Bé&nh dugc phat hién dau tién vao nam 1961. Cho
dén nay, ty l&8 mac bénh udc tinh 14 1:100.000 dén

*Tac gia lién hé

1:300.000 ngudi [3]. Nghi dén PKD khi: tré so sinh
¢6 thi€u mau hoéc tang bilirubin; tré em thi€u mau
man tinh kém lach to; xét nghiém: thi€éu mau dang
s&c, tang ty |& va s6 lugng hong cau ludi, khéng co
héng cau hinh cau, LDH tang, haptoglobin giam,
test Coombs tryc tiép am tinh, dién di huyét sic t6
binh thudng, hoat tinh pyruvate kinase gidm. Khang
dinh chan doan bang xét nghiém di truyén phat hién
dot bign PKLR [4].

Diéutri PKD chuyéu la digu trihd tro, bao gdm truyén
kh6i hdng cau va thai sat. Phiu thuat cat lach c6 thé
duoc can nhac & bénh nhan can truyén mau thudng
xuyén. Cat lach giup cai thién mét phan tinh trang
thi€u mau & hau hétcac bénh nhan. Tuy nhién, phau
thuat nay tiém 4n nhing rdi ro nhu nhiém trung mau
de doa tinh mang va hinh thanh huyét khéi, do dé
can can nhac gilra rdi ro va nhirng Loi ich tiém nang
cuia viéc cat lach. Do nguy co nhiém trung sau cét
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lach, hau hét b&nh nhan nén doi it nhat dén 5 tudi
trudce khi tién hanh cét ldch. Nam 2022, Cuc Quan
ly Thuc phdm va Dudec phdm Hoa Ky da phé duyét
thudc mitapivat (chat hoat hda pyruvate kinase) dé
diéu tri thi€u mau tan mau & nguoi lén do thi€u hut
pyruvate kinase. Bén canh diéu trj h6é trg, cé6 mot sd
phuong phéap c6 thé chira khéi PKD, bao gom ghép
té€ bao goc tao mau dong loai va liéu phap gen. Ghép
té bao géc tao mau la mot thu thuat y khoa Llon tieém
an nhiéu rdi ro, bao gobm ca tir vong do

céc bién chirng lién quan dén viéc ghép. Do do, can
c6 thém nghién ciru dé xac dinh tinh an toan va hiéu
qua lau dai cua liéu phap nay déi véi mot sé bénh
nhan PKD nhéat dinh [5].

Chung toi xin bdo cdo mot trudng hop bé trai 3 tudi,
bi thi€u mau nang va phai truyén mau trong vong 24
gi® sau sinh, sau d6 phai truyén mau dinh ky méi 3
tuan. Do thiéu mau tan mau nang phu thudc truyén
mau, tré dugc ghép té€ bao géc tao mau luc 3 tudi.

2. BAO CAO CA LAM SANG

Bé&nh nhan nam 3 tudi, la con th( hai trong gia dinh
c6 hai con; tién sir gia dinh khéng ghi nhan bénh ly

huyét hoc. Tré sinh non & tuan thai 35 bang mé ldy
thai do can 6i, can nang lic sinh 1,9 kg. Ngay sau
sinh, tré nhgt nhat, vang da; kham ghi nhan thiéu
mau, vang da va cling mac, gan lach khong to. Xét
nghiém ban dau (t€ bao mau ngoaivi, sinh hda, dinh
nhém mau) cho thay thi€u mau nangvdi hemoglobin
rat thap va tang bilirubin chu yéu dang gian tiép.
Chan doéan ban dau: thiéu mau tan mau sa sinh.

O thoi diém 20 gid sau sinh, tré dugc truyén khaoi
héng cau va diéu tri vang da bang chiéu dén trong
vong 7 ngay. Tai kham sau 3 tuan cho thay tré van
thi€u mau nang. Trong vong 3 thang dau sau sinh,
tré dugc truyén khdi hdng cau 4 [an. Khi 3 thang tudi,
xét nghiém di truyén phat hién dét bién di hop tir kép
trén gen PKLR. Hai bién thé nay chua dugc béo céo
trén co sd dir lieu ClinVar, dugc phéan lép lan luot
la “gay bénh” va “c6 kha nang gay bénh” theo tiéu
chuan clia Hiép hoi di truyén Y khoa Hoa Ky (ACMG)
d&i vdi ki€u di truyén l&n trén nhiém sac thé thudng.
Potbién trén gen nay gay thi€u hut enzyme pyruvate
kinase, c6 thé anh hudng dén qua trinh tao nang
luvong (Adenosine triphosphate) ctia héng cau. Dua
trén két qua ditruyén hoc, ngudi bénh dugc xac dinh
chan doén & thi€u mau tan mau do thiéu enzyme
pyruvate kinase. Chitiét xét nghiém & bang dudgi day:

Bang 1. K&t qua xét nghiém truwdc thai diém chan doéan

Thai diém
Tén xét nghiém Két qua Khoang tham chiéu | Dan vi
2h sau sinh
S6 lugng hang cau (RBC) 1.77 3.81-4.74 TIL
Hemoglobin (HGB) 51 104 -125 g/L
Thé t"CgétL“?[\g,]g'\?)h hong 85.9 75.6 - 83.1 flL
b hang odu (MCHO) - 336 336 - 352 gL
S6 lugng bach cau (WBC) 7.9 7.7-13.1 G/L
86 l”"”g(ﬁga')‘ cau hat 3.2 25-6.4 G/L
Hong cau ludi 19% 0.7-2 %
S6 luong hong cau L6 336.3 G/L
S6 lugng tiéu cau 238 150 - 450 G/L
AST 49 15-60 u/L
ALT 21 13-45 uU/L
Bilirubin toan phan 164 <17.6 umol/L
Billirubin gian ti€p 153 <12.7 pmol/L
LDH 807 180-430 uU/L
Coombs truyc tiép, gian tiép Am tinh Am tinh
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Thoi diém
Tén xét nghiém Két qua Khoang tham chiéu | Daon vi
Sang loihkgggg thé bét Am tinh Am tinh
Nhém mau O, Rh(D) ducng
3 tuan tudi
RBC 1.89 3.81-4.74 T/L
HGB 56 104 -125 g/L
G6PD 7.6 7.2-17.4 U/gHb
3 thang tudi
Phéat hién 2 bién thé trén gen PKLR:
otrgnmauna |00 0 ST I S0 1.
(NP_000289.1:p.Asn242SerfsTer8)

Sau khi xac dinh chan doan, bénh nhi dugc truyén
héng cau dinh ky méi 3 tuan dé duy tri Hb > 90 g/L.
Tl 2 tudi, khoang céach gilra cac lan truyén rat ngan,
dac biét trong cac dot nhiém trung. Diéu trj thai sat
dugc khdi dong tir 1 tudi do ferritin huyét thanh tang
(1040 ng/mL). Nam tré 3 tudi, gia dinh dugc tu van
ghép té bao goc tao mau tai Bénh vién Vinmec. Xét
nghiém HLA do phan giai cao cho thay anh trai phu
hgp hoan toan 10/10, cung nhém mau O, Rh(D)
duong. Phan tich di truyén xac dinh anh trai mang
di hgp t&r mot bién thé gen PKLR (khong biéu hién
bénh; Hb 136 g/L). Sang loc trudc ghép cho thay ca
ngudi hién va ngudi nhan déu cé huyét thanh CMV,
EBV duong tinh (1gG), trong khi tai lugng virus trong
mau déu am tinh.

Ca ghép dugc tién hanh ngay 14/11/2024. Phac
do diéu kién hoa: cyclophosphamide téng liéu 120
mg/kg; fludarabine 200 mg/mz; thiotepa 10 mg/kg;
busulfan 12 mg/kg. Tuongtuw nhughép té bao géc tao
mau cho bénh nhan thalassemia, PKD la mot bénh
ly huyé&t hoc lanh tinh, trong do tiy xuwong clia ngudi
bénh cé hién tugng tdng sinh manh nham bu tri
tinh trang thiéu mau man tinh. Sy’ tdng sinh nay dan
dén nguy cothai ghép cao, dac biét néuté bao T cla
ngudi nhan khéng dugc ('c ché day du trude ghép.
Mat khac, trong ghép cho bénh ly lanh tinh nhu PKD,
khong can thiét duy tri hiéu ing manh ghép chong
lo xé mi nhu & cac bénh ly ac tinh. Do dé, muc tiéu
chinh la dam bao moc manh ghép t6i uu, déng thai
gidm thiéu nguy cd thai ghép cling nhu bénh manh
ghép chdng chu. Vivay, chiing téi bd sung ATG ngua
(Thymogam) vao phac doé diéu kién hoa, vai lieu 30
mg/kg/ngay trong 3 ngay (tir D-3 dén D-1) [6]. Dy
phong bénh ghép chéng chd (GVHD): cyclosporin
tir ngay D-2 va mycophenolate mofetil lieu 30mg/
kg/ngay t D+1 dén D+30. Dy phong nhiém nam,
virus va viém phéi do Pneumocystis jirovecii dugc
thuc hién lan lugt bang posaconazole, acyclovir va

cotrimoxazol. Ngudi hién dugc huy dong té bao goc
bang G-CSF vdi lidu 10 pg/kg/ngay trong 4 ngay lién
ti€p. Sau do, t€ bao géc duge thu thap tir mau ngoai
vi badng hé théng gan tach tu dong Spectra Optia.
Téng liu té€ bao CD34+ dugc truyén cho ngudi nhan
14 16.3 x 10° t& bao/kg trong lugng co thé. Moc bach
cau hat dugc dinh nghia la ngay dau tién trong 3
ngay lién ti€p ma sé lugng bach cau hat tuyét doi dat
> 0.5 G/L. Moc tiéu cau dugc dinh nghia la ngay dau
tién co sd lugng tiéu cau = 20 G/L va khong truyén
tiéu cau trong 7 ngay lién ti€p [7].

K&t qua: moc bach cau hat ngay D+15, moc tiéu cau
ngay D+14. L&n truyén héng cau cudi cung la vao
ngay D+12. Bién chirng trong ghép gom sot giam
bach cau hat va tdng huyét ap, dugc kiém soét tét.
Tréravién ngay D+27.Tré dugc theo do6itai hoat CMV,
EBV bang xét nghiém do tai lugng virus CMV, EBV
trong mau 2 lan/ tuan trong giai doan bach cau hat
< 0.5 G/L. Sau do, xét nghiém do tai lugng virus CMV,
EBV dugc thuyc hién mdi 1 thang trong vong 1 ndm
dau sau ghép. Tai thai diém 10 thang sau ghép, tré
khong ghi nhan GVHD va khong con thi€u méau. Cac
xét nghiém sau ghép dugc trinh bay & bang duéi day:

Bang 2. K&t qua xét nghiém
sau ghép té bao géc tao mau

~ .. | 1thang | 9thang | Khoang
I;Ri)é?; sau sau tharp bonvi
; ghép ghép chiéu

Hgb 103 127 104 -125 g/L

WBC 5.9 7.3 7.7-13.1 G/L

NEU 3.05 3.9 25-6.4 G/L

PLT 215 245 150 - 450 G/L
2 Crossrefd 361
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Tén xét 1thang | 9thang | Khoang '
nghiém sau sau th?ﬂ[;n Ponvi
; ghép ghép chiéu
Bilirubin
toan 15.8 5.1 <17.6 pmol/L
phan
Billirubin | = 5 2.1 <12.7 | pmouL
gian tiép
LDH 200 240 120 - 300 uU/L
Ferritin 2344 1538 |23.9-336.2 | pg/L
. 100% 99%
Cr?;?;e_ nguoi | nguoi
hién hién
3. BAN LUAN

Thoi diém chan doén bénh & 1 van dé can luu y
trong bénh PKD. B&nh nhan cua chung téi cé biéu
hién thiéu mau tan mau ngay sau sinh, vdi muc
hemoglobin rat thap, vang da, tang bilirubin gian
ti€p. Tré da dugc truyén mau trong vong 24 gid sau
sinh. Diéu nay phu hgp véi nhiéu nghién clru mo ta
nhirng ca bénh thi€u mau tan mau do thi€u Pyruvate
kinase muc d6 nang, bénh thudng biéu hién tir luc
so sinh. Nghién ctru ctia Hanny Al-Samkari va cong
sy mo ta nhirng bénh nhan bi PKD phu thudc truyén
mau thudng biéu hién bénh tir sd sinh hoac trong
thoi tho 8u, dac biét la gay vang da so sinh [8]. Tuy
nhién, biéu hién ld&m sang cua tinh trang thi€u hut PK
cling tuong tw nhu & cac dang thiéu mau tan mau di
truyén khac. Su hiém gép clia bénh va phd lam sang
réng cé thé dan dén nhirng thach thic trong chan
doéan, bao gdm chan doan saiva chan doan muon[3].
Bénh nhan ctia chung t6i da dugc thuc hién céc xét
nghiém dac hiéu nham tim nguyén nhan gay thiéu
mau tan mau, bao gom xét nghiém test Coombs
truc tiép, Coombs gian tiép, dién di huyét sac té,
dinh luong men G6PD, xét nghiém sic bén tham
thdu hong cau, nhung tat ca déu cho két qua am
tinh. Bénh nhan da dugc chi dinh phéan tich ditruyén
bang phuong phap giai trinh ty gen lic 3 thang tudi,
qua do phat hién dot bién PKLR, gitup chan doan xéac
dinh nguyén nhan gay thiéu mau tan mau. Nhu vay,
bénh nhan da dugc tiép can chan doan rat tich cuc
va kip thoi. Diéu nay gilp bénh nhan dugc diéu tri
truy@n mau, thai sat tich cuc, dong thdi dinh huéng
ghép té bao géc tao mau tlr sém, gép phén lam nén
thanh cong cua ca ghép sau dé.

Ghép té bao gbéc tao mau dong loai cé kha nang
chira khoi PKD. Tuy nhién, do s6 lugng ca PKD dugc
diéu tri bAng HSCT trén toan thé gidi con rat han ché,
kinh nghiém thuc hanh clng chua nhiéu va hién
nay chua cé huéng dan quéc té théng nhat cho chi
dinh nay. Theo bao céo cla Stephanie van Straaten
va cong su, tr nam 1996 dén 2015 chi ghi nhan 16
trudng hop PKD dugc ghép HSCT, trong dé tudi déng
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vai trd trong thanh cong clia cudc ghép: ty 1& song
s6t 13 90% & bénh nhan dudi 10 tudi, so v§i chi 33%
& nhom trén 10 tudi, su khac biét c6 y nghia théng
ké [9]. Nhitng ndm gan day, chi c6 thém mot so it
ca lam sang dugc béo céo riéng & [10], [11]. Bénh
nhan cua chung téi la tré 3 tudi, mac PKD thé nang
phu thudc truyén mau, véi tan suat truyén héng cau
mdi 3 tuan hodc ngan hon khi cé nhiém trung hodc
stress. Viéc truyén mau thuong xuyén gay ra ganh
nang lén cho gia dinh: tré phai nhap vién lién tuc
dé truyén mau va thai sat, b6/me phai nghi viéc dé
cham séc. Nguy co bién ching qué tai sat cing hién
hiru, vdi ferritin huyét thanh trudc ghép la 1040 ng/
mL, lam tang nguy co suy gan, suy tim va réi loan noi
tiét. Ngoai ra, bénh nhan c6 ngudi hién cung huyét
thong, HLA phu hgp hoan toan — moét yéu to thuan
loi quan trong cho thanh cong clia ca ghép. Tat ca
céc yéu td nay, dac biét la do tudi nho, tinh trang
bénh nang phu thudc truyén mau va cé ngudi hién
phu hop, da cing c6 quyét dinh luva chon HSCT nhu
mot phuong phap diéu tri toi uwu cho bénh nhan nay.

Chungt6i khéng lwa chon cét lach nhu phuong phap
diéu tri t6i uvu cho bénh nhan, mac du phau thuat
nay co thé cai thién tinh trang thi€u mau & ngudi
mac PKD. Ly do l& vi b&énh nhan cla chung t6i bj
thi€u mau nang, vSi hemoglobin nén trudc truyén
mau chi khoang 50-60 g/L, trong khi mlc tang
hemoglobin trung binh sau cat lach & bénh nhan
PKD chi khoang 16 g/L [12]. Nhu vay, ngay céa khi
dugc cat lach, bénh nhan van cé nguy co cao phai
truyén mau thudng xuyén. Bén canh dé, cat lach
lAm gia tAng nguy cad nhiém trung va huyét khéi; do
vay, cac khuyén céo hién nay chi dé nghi thuc hién
cat ldch & bénh nhan PKD sau 5 tudi [4]. Néu chung
t6i tri hoan ghép t& bao géc tao mau dé chd cat lach,
sau dé mdi tién hanh HSCT khi cat lach that bai, thi
nguy co bién chi*rng sé tang cao do bénh nhéan vira
c6 nguy co nhiém trung sau cat lach, vira chiu thém
ganh nang & st do truyén mau kéo dai. Vi nhirng ly
do nay, chuing téi xem HSCT la phuang phap diéu tri
t8i vu va dugc chi dinh sém cho bénh nhan.

Mitapivat da dugc Co quan Quan ly Thuc phdm va
Dugc phdm Hoa Ky (FDA) phé duyét tir nam 2022
dé diéu tri bénh nhan PKD trudng thanh. Tuy nhién,
thudc c6 chi phi rat cao, hién chua sdn co tai Viét
Nam va quan trong haon, chi dinh ctia thuéc khong
ap dung cho bénh nhi. Ngoai ra, Mitapivat khéng c6
kha nang chira khdi bénh ma chigitp kiém soat triéu
ching, doi hoi diéu tri kéo dai sudt doi. Tinh an toan
va hiéu qua lau dai clia thudc van con dugc nghién
cutu. Vi vay, chung tdi khéng chon day la phuong
phéap diéu tri tdi vu cho bénh nhan trong béo céo nay.

Theo bao cdo cua Stephanie van Straaten va cong
sy, trong s6 16 bénh nhan PKD dugc ghép té bao
gbc tao mau, ty & gap GVHD én dén 56% va ty 1&
nhiém trung khoang 50%, bao gdbm nhiém vi khuan,
virus va ndm [9]. Ngugc lai, bénh nhan clia chung toi



N.T.T. Duong et al. / Vietnam Journal of Community Medicine, Vol. 66, Special Issue 16, 358-363

trai qua cudc ghép kha thuan Lgi. Cac bién cé bat lgi
lién quan dén ghép bao gbm st gidm bach cau hat
va tang huyét ap, déu dugc kiém soat hiéu qua bang
khang sinh tinh mach va thudc ha ap. Sau 10 thang
theo déi, tré khong xuat hién GVHD cép hoac man,
chimerism dat99%té bao ngudihién,vahemoglobin
duy tri 6n dinh & muc binh thudng (120-135 g/L),
khong con phu thudc truyén mau. K&t qua thuan Loi
budc dau nay cé thé dugc ly gidi bdi nhiéu yéu té:
bénh nhan con nho tudi; ngudn té bao goc tir ngudi
hién cung huyét thong, phu hgp HLA hoan toan va
cung gidi tinh, cung nhdm mau; va nhd truyén mau
dinh ky két hgp vdi thai st t6t nén chic nang co
quan, dac biét gan va tim, chua bi anh huéng bdi
tinh trang qua tai sat. Can tiép tuc theo déi dai han
dé danh gia tinh hiéu qua va do an toan ctia phuong
phap ghép té bao géc tao mau & bénh nhén.

Nhu vay, bénh nhan méac thiéu mau do thiéu
pyruvate kinase thé nang, phu thudc truyén mau la
ddi tuong phu hop dé xem xét ghép té bao géc tao
mau. Viéc ghép nén dugc chi dinh cang sém cang
t6t nhdm han ché bién chirng do truyén mau kéo dai
va cai thién tién lugng sdng con. Trong cac ngudn
hién, ngudi cho cung huyét théng va phu hgp HLA
hoan toan dugc xem la lwa chon t8i wu dé dam bao
ty & thanh céng cao nhét.

4. KET LUAN

Ghép t€ bao goc tao mau la mot lwa chon diéu tri
htra hen cho bénh nhan PKD thé nang, phu thudc
truyén mau. Trong tuong lai, can c6 thém cac nghién
clu v&i ¢& mau lén hon dé tich Lay kinh nghiém, tu
dé xay dung khuyén cdo va hudéng dan lam sang
théng nhat cho diéu tri bdng ghép t& bao gbc tao
mau & nhém bénh nhan nay.
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