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Cung cap Oxy trong diéu tri thiéu mau
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ANH GIA CAC THUOC MOI BPUGC THIET KE BE PIEU TRI CAC TINH TRANG

THIEU MAU DAC TRUNG phai bao gébm sy hleu 15 rang vé sinh 1y bénh co ban
ctia thiéu mau, v6i sy tdp trung vao cai thién cung cap oxy. Trong bai téng quan nay,
t6i thao ludn tAm quan trong cua viéc can nhic cung cip oxy trong diéu tri thiéu mau.

SINH LY HQC

Céc té bao hong cau ngudi cling nhu & hau hét cac dong vat co va khac, duge tu
nhién vu dai voi dong do 2,3-bisphosphoglycerate (2,3-BPG) cao gap 1000 14n so
véi nong d6 ¢ tit ca cac té bao khac va xdp xi bang v6i néng do mol cua
hemoglobin tetramer. Chat trung gian chuyén hoa ciia con duong dudng phan nay
gan két dac hiéu v6i deoxyhemoglobin va lam giam ai lyc cia nd vdi oxy. 1 Do do,
khi hemoglobin tiép xuc véi 4p suat oxy ting, su hién dién cua 2,3-BPG lam giam
d6 bao hoa oxy phéan luong (fractional oxygen saturation) va duong cong phan ly
oxy-hemoglobin dugc chuyén dich sang phai (Hinh 1).

Gan nhu tit ca cac bénh nhén bi thiéu mau du bat ké nguyén nhan nao, déu co
ndng do 2,3-BPG trong hdng cu tang. Nhu duoc thé hién trong Hinh 1A, sy thich
mg nay giup tang cuong dang ké Vlec cung cap oxy. O bat ky murc 4p suit oxy
nhat dinh nao (dugc do bang 4p suét riéng phan cua oxy [PO2]), d6 bdo hoa oxy &
ngudi bi thiéu mau bi giam. Mau dong mach thuong c6 PO2 khoang 95 torr (hodc
95 mm Hg) va gan nhu bio hoa 100% véi oxy. Khi cic hdng cau di tir tiéu dong
mach qua giuong mao mach va dén tinh mach, oxy duoc giai phong cho céc té bao
dang ho hap. Do d6, khoang 20% lugng oxy trong méu dugc giai phong khoi hong
cau. Nguoc lai, & nhitng bénh nhan bi thiéu mau va co néng do 2,3-BPG tang trong
hdng ciu, 4i luc v6i oxy cia mau thdp hon cho phép nhidu oxy hon (khoang 30%)
s€ duogc giai phong khoi hf”)ng cau. Loi ich nay co thé dugc thé hién mot cach dinh
lwong bang cach danh gia kha niang van chuyén oxy thay vi ndng d6 hemoglobin. O
mot ngudi c6 ndong do hemoglobin binh thuong 1a 15 g/dL, kha ning van chuyén
oxy clia mau 1a 20 ml oxy mdi 1 deciliter mau. Khi di qua céc tiéu dong mach va
giwong mao mach, khoang 20% lugng oxy nay sé& duoc giai phong khoi hong cau —
tire 1a khoang 4 ml oxy mdi 1 deciliter mau. Nguoc lai, mot bénh nhan c6 thiéu
mau va ndng do hemoglobin 13 7,5 g/dL thi c6 kha niang van chuyén oxy bing mot
nira gia tri binh thudng (nghia 1a 10 ml oxy mdi 1 deciliter mau). Néu cac té bao
hdng ciu cta bénh nhén nay co &i lyc voi oxy binh thudng thi c6 20% lwong oxy
hay khoang 2 ml, s& duoc giai phong khoi hong cau méi 1 deciliter mau. Tuy nhién,
do céc té bao hong cau cua bénh nhan nay c6 nong do 2,3-BPG cao va do d6 ai luc
v6i oxy thap hon, khoang 3 ml oxy s& dugc giai phong, cho phép bu trir mot phan
cho sy thiéu hut vé lugng hemoglobin.

N ENGL J MED 387,25 NEJM.ORG DECEMBER 22, 2022

The New England Journal of Medicine

Downloaded from nejm.org by KHANH THANH on January 1, 2023. For personal use only. No other uses without permission.

Copyright © 2022 Massachusetts Medical Society. All rights reserved.



OXYGEN DELIVERY IN THE TREATMENT OF ANEMIA

Hinh 1. Anh hwéng Ai lwe ciia Hemoglobin A
v&i Oxy dén Sw cung cap Oxy. 100
Hinh A cho thay c&c duwdng cong phan ly oxy- 904 20
hemoglobin cia mét nguwoi binh thwdng va mét bénh 80
nhan cé thiéu mau. D6 bao hoa ctia hemoglobin véi 2§ 7] |
oxy theo phan tram duwoc biéu dién theo ap suét riéng 707] =30
phan clia oxy (PO2). Cac dwong nét nhat cho thay tai 60
diém PO2 béng 40 torr, khodng 20% oxy duoc phan ly ) 50+
kh&i hdng ciu & mot ngudi khong bi thiéu mau, trong sg 40
khi d6 c6 khoang 30% oxy dwoc phan ly & moét bénh == 304
nhan bj thiéu m&u. Hinh B hién dién cac duwong cong 204 Binh thuong
phan ly oxy-hemoglobin clia mét bénh nh,én bi thieu 104 i mé
hexokinase (HK) va mét bénh nhan bj thiéu pyruvate 0
kinase (PK). D@ liéu cﬂa’Delivoria—Papadopoqus va 710 20 30 40 50 60 70 80 90 100
cong sw.2 Hinh C cho thay sw thay ddi v& cung lvong
tim trong qua trinh gang strc dwgc phan nhém & bénh POz (torr)
nhan thiéu HK va bénh nhan thiéu PK. D liéu ctia
Bunn va Forget.® B
100—
90
SU KHAC NHAU GIUA THIEU HUT 5 807
HEXOKINASE VA PYRUVATE KINASE ;g
- ~ 504
Mot trong nhitng khia canh phan khéi hon cua y OO~ 40
hoc lam sang 1a nhan ra nhiing hi€u biét quan 82 5 Thidu HK
trong vé sinh 1y bénh xuat hién tir nhitng quan 204 —— Binh thuong
sat k¥ ludng trén mét sO lwong nhd bénh nhan. 104 —— Thiéu PK
Khoang 50 nam trudc, Frank Oski va cac cong 0
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su>* d3 danh gia hai tré vi thanh nién mic bénh ‘

thiéu mau tan huyét do khiém khuyét di truyén & PO2 (torr)
cac enzyme héng ciu. Mot bénh nhéq bi thiéu c

hexokinase, enzyme tham gia budc dau tién & Thidu HK | Thidu PK
con duong duong phan trung gian cho qua tr1nh 110

phosphoryl hoa glucose. Két qua 1a hong cau bi 100 7

thiéu 2,3-BPG (chi 67% so v&i ndng do binh 90 7

thuong). Nhu thé hién trong Hinh 1B, cac té bao 38 1

hong cau c6 ai lyc véi oxy tang va do dc')ﬂ duong 60

cong phan ly oxy- hemoglobin dich chuyén sang 50 -

trai. Bénh nhan con lai bi thiéu pyruvate kinase, 40

mot loai enzyme & ha ngudn gitp chuyén 30

phosphoenolpyruvate thanh pyruvate. Két qua 1a 20 o

nong d6 2,3-BPG trong hong cau tang lén gap 10 I

2,5 lan, cao hon dang ké so v6i ndng do & hau 0

hét cac bénh nhan thiéu mau khac, véi sy dich Céng suét (watts)

chuyén 15 rét sang phai ciia duong cong phan ly
oxy-hemoglobin. Mic du hai bénh nhan c¢6 mirc
d6 thiéu mau twong duong nhau (ndng do
hemoglobin khoang 10 g/dL), bénh nhan thiéu
hexokinase cé tinh trang kho thg va mét, trong
khi d6 bénh nhan thiéu pyruvate kinase khong c6
triéu chimg. Su khéc biét vé biéu hi¢n 1am sang
nay phu hop véi cac phép do cung luong tim
trong qua trinh géng sirc

dugc phan loai trén may do cong suit bang dap
xe, khi d6 cho thiy cung lwong tim ting 1én gép
2,5 1an ¢ bénh nhan thiéu hut hexokinase, so véi
mirc ting khiém t6n hon & bénh nhan bj thiéu
pyruvate kinase (Hinh 1C).
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THUOC BUQC THIET KE BE LAM TANG
NONG PO HEMOGLOBIN

Céc nghién ctu clia Oski va cc cong sy,>* cho
thay ai lyc voi oxy cua hong cau la yéu t6 chinh
quyét dinh viéc cung cap oxy, rat phu hop dé
danh gia cac loai thudc dugc thiét ké dé lam gia
taing néng d6 hemoglobin & bénh nhan thiéu
mau. Gan day, hai loai thudc di duoc gidi thi¢u
la lam gia ting néng do hemoglobin & nhiing
bénh nhan méc hai loai bénh hemoglobin: bénh
hdng ciu hinh liém va bénh thalassemia.

Vao nam 2019, voxelotor (Oxbryta) da duogc
Cuc Quan Iy Thyc pham va Dugc pham (FDA)
phé duyét dé diéu tri bénh hong cau hinh liém,
day 1a loai thudc dau tién nhan dugc sy chap
thudn nhu vdy ké tir khi hydroxyurea duoc
chung minh la hi€u qua cach day 21 nam.
Hydroxyurea dé tré thanh mot tiéu chuan diéu tri
vi hiéu qua cua né trong viéc giam tan sudt cac
cudc khung hoang tic mach (vaso-occlusive
crises) va cai thién tinh trang thiéu mau. Mic du
voxelotor ¢6 hiéu qua trong viéc ting ndng do
hemoglobin & bénh nhan mic bénh hdng cau
hinh liém, céc thir nghiém mu doi giai doan 3 da
cho thdy khong c6 tac dung dang ké nao dbi vai
tan suit hoic mic do nang cda cac bién cb tic
mach.5® Thudc nay lién két cong hoa tri v6i dau
tain N cua a-globin trong oxyhemoglobin S (va
F), dan dén 6n dinh cdu triic cua hemoglobin
khong thé polyme hoa, ciing nhu 1am ting déng
ké ai lyc véi oxy. Cac nghién ctru in vitro cho
th'c‘iy loai thude nay la mot chit uc ché manh
hdéng ciu hinh liém,” phu thudc vao qua trinh
khir oxy ciia hemoglobin dé tao thanh cau dang T
trung hop. Viéc thiéu hiéu qua cua voxelotor
trong viéc cai thién tinh trang tdc mach co thé 1a
do giam kha ning giai phong oxy trong vi tuan
hoan cua cac co quan va md do ai lyc vdi oxy
tang.8 Mot nghién ctru trén mo hinh in vitro gan
day dua trén danh gia nghiém ngat vé tac dung
cta thudc dbi véi dong hoc cua hinh dang liém &
diéu kién dong chay trong vi tudn hoan da cho
thdy rang hydroxyurea ting cudng cung cip oxy,
trong khi voxelotor thi khong.®

Vao nam 2022, mitapivat (Pyrukynd) da dugc
FDA chép thuan dé diéu tri bénh nhén bj thiéu
mau tan huyét do thiéu pyruvate kinase.l0
Thudc nay lién két va lam 6n dinh enzyme dot
bién, lam ting hemoglobin va giam tan huyét &
nhitng bénh nhan nay chu yéu la do tang khoang
40% ATP hdng ciu. Ngoai ra, thubc lam giam
khoang 35% 2,3-BPG trong hong cau & ca
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nhitng bénh nhan nay va tinh nguyén vién khde
manh.'? Nhimg két qua nay da thuc day mot thir
nghiém nhén mé giai doan 2 lién quan dén bénh
nhan pB-thalassemia hodc o-thalassemia co thiéu
mau nhung khong phu thudc truyén maéu, véi
tuong 14 qua trinh tao hong cau khong higu qua
va tan huyét ciing c6 thé duogc giam thiéu bang
cach gia ting ATP trong hong cau.'® Tt ca nim
bénh nhan mic bénh o-thalassemia, cung vai 11
trong s6 15 bénh nhan mic bénh p-thalassemia,
c6 sy gia ting mirc d6 huyét sac t6 hon 1 g mdi 1
deciliter. Khong c6 d& cap nao trong béo céo vé
cac thay do6i ndng do 2,3-BPG trong hong ciu,
nhung thude nay gan nhu chéic chin gy ra giam
dang ké 2,3-BPG, nhu di quan sat trudc diy &
nhiing ngudi khong bi énh hudng. 2

Trong mot thir nghiém 1am sang giai doan 1
gan day lién quan dén 16 bénh nhan, Xu va cong
sul da danh gia viée sir dung mitapivat dé didu
tri bénh héng cau hinh liém. O lidu cao nhét cia
mitapivat, hon mot na bénh nhan c6 dap ung
hemoglobin, dugc dinh nghia 1a sy gia tang
hemoglobin it nhat 1 g/dL. Ngoai ra, sy giam
ndéng d6 2,3-BPG trong hdng cau phuy thudc vao
lidu luong thude da duge ghi nhan.

Su gia ting ai lyc v6i oxy cua hong cau &
bénh nhan dwoc didu tri bing voxelotor hodc
mltaplvat s€ gy ra mot déng luc do glam oxy tai
md du dé gy gia tang khiém ton c6 thé ghl nhén
trén ndng d6 hemoglobin, twong tu nhu ndng do
hemoglobin & nhiing nguoi da thiea hudng
hemoglobin dot bién lam tang ai luc véi oxy.

KET LUAN

Céac tinh hudng diéu tri bang voxelotor hodc
mitapivat nay nén canh tinh bac si biét ring &
mot ndng do hemoglobin nhét dinh, nhing thay
d6i do thudc gay ra 1én duong cong phan ly oxy-
hemoglobin co thé gay anh hudng an tugng dén
viéc cung cép oxy, tuong ty nhu quan sat cua
Oski va cong sy? * & hai tré thanh nién bi thiéu
cac enzyme hong cau. Sinh vién y khoa duoc day
chinh x4c ring céc triéu chimg co ning hiéu va
thuc thé cua thiéu mau 13 do su khong cung cap
du oxy cho cac co quan va mo. Cac bac si thuc
hanh str dung ndng d6 hemoglobin mau nhu mot
danh gia d& do luong va chinh xac vé mirc do
nghiém trong ctia bénh thiéu mau va dap tmg cua
thiéu mau vé6i didu tri. Tuy nhién, trong viéc
danh gi4 hiéu qua cua cac loai thudc dugc thiét
ké dé diéu tri thiu mau, sy gia tang noéng do
hemoglobln do thudc gy ra c6 thé giy hiéu
nham, tham chi 14 a0 tuéng. Piéu quan trong 1a
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nhan ra thuc d6 c6 anh hudéng khong mong doi
dén sy cung cap oxy, doi nghich véi viée tang
cudng kha nang van chuyén oxy.

Mot danh gia chinh xac sy hi¢u qua va gia tri cua
mdt loai thudce thudng phu thude vao sy hiéu bict

chic chan vé sinh 1y co ban.

Viéc phat trién céc loai thuéc méi dit ra ganh

ning tai chinh 16n cho hé théng cham séc sirc
khoe cta chung ta va khoi day hy vong tir phia
bénh nhan vé thudc ma hoc dugc ké don thuoc.

Disclosure forms provided by the author are available with the
full text of this article at NEJM.org.
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