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Hiéu qua va an toan ciia thudc trc ché protetin dong van chuyén
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Tém tit : Dai thao duong tuyp 2 14 tinh trang rdi loan chuyén héa man tinh. O
cac bénh nhan khong duoc diéu tri, dai thao duong co thé dan dén cac bién chirng nghiém
trong trén tim, mach méu, mét, than va than kinh. Ty 1& ngudi bi dai thdo dudng ngay mot
gia tang, phan 16n séng & cac nudc cd thu nhap thip va trung binh. Thudc e ché protein
ddng van chuyén Natri-glucose 2 (Sodium Glucose cotransporter 2 inhibitor- SGLT2i) lam
giam luong dudng trong mau bang cach loai bo duong ra khéi co thé qua nude tiéu.
FDA(Cuc quan 1y thuc phdm va dugc pham Hoa Ky) phé duyét cho cac thuéc nhom
SGLT2i bao gém canagliflozin, dapagliflozin, empagliflozin va ertugliflozin. So véi gia
duoc, SGLT2i lam giam ndng do hemoglobin Alc (HbAlc) trung binh 0,5% -1,0% khi
dung don tri liéu hodc phdi hop. SGLT2i lam giam nguy co cac bién cb tim mach nghiém
trong (MACE), tir vong do tim mach, giup bao vé than. Ngoai ra, SGLT2i ¢6 tac dung giam
can 2-3 kg, nguy co ha dudng huyét thip va giam huyét ap khoang 4 mmHg tim thu va 2
mmHg tAm truong. Cac tac dung khong mong mudn cia SGLT2i bao gdm nhidm tring
dudng tiét niéu, sinh duc, va nhidm toan ceton. Ngudi ta ciing lo ngai vé mbi lién quan cua
SGLT2i véi hoai thu Fournier, cét cut chi dudi va nguy co giy xuong.

Tir khoa: Uc ché protein dong van chuyén Natri-glucose 2; dai thao dudng tuyp 2; hiéu
qua; an toan.

Abstract: Diabetes is a chronic, metabolic disease characterized by elevated levels of
blood glucose. Diabetes can lead over time to serious damage to the hearts, blood vessels,
eyes, kidneys and nerves in untreated patients with diabetes. The prevalence of diabetes
has been steadily increasing, the majority living in low-and middle-income countries.
SGLT?2i (Sodium Glucose cotransporter 2 inhibitor- SGLT2i) lower blood sugar by causing
kidneys to remove sugar from the body through urine. FDA (U.S. Food and Drug
Administration) approval for SGLT2i including: canagliflozin, dapagliflozin,
empagliflozin, and ertugliflozin. Compared with placebo SGLT2i reduces glycated
hemoglobin by 0.5%—1.0% when used as monotherapy or in combination. SGLT2i reduces
the risk of Major adverse cardiovascular events (MACE), heart and kidney protection. In
addition, SGLT2i induce weight loss 2-3 kg, a low risk of hypoglycemia, and a reduction
in blood pressure of about 4 mmHg systolic and 2 mmHg diastolic. Adverse effects of
SGLT2i include urinary tract infections, genitourinary infections, and ketoacidosis.
Concerns have also been raised about the association of SGLT2i with Fournier gangrene,
lower limb amputations, risk of bone fractures, and acute kidney injury.

Keywords: Sodium-glucose contransporter-2 inhibitor; diabetes; eficiency; safety.
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Hiéu qua va an toan ctia thuoc trc ché kénh dong van chuyén natri glucose 2 trén bénh

nhan dai thao duong tuyp 2

1. Tong quan

Pai thao dudng 1a mot bénh chuyén hoa
man tinh, dac trung bdi lugng glucose
trong mau ting cao theo thoi gian, dan
dén t6n thuong nghiém trong trén tim,
mach méu, mat, than va than kinh. Pho
bién nhéat 1a dai thio dudng tuyp 2
thuong xay ra ¢ nguoi truong thanh, khi
co thé tré nén dé khang véi insulin hoic
khong tao du insulin. Nam 2021, IDF
(Lién doan dai thao duong qudc té) udc
tinh c6 537 triéu nguoi truong thanh
(20-79 tudi) dang séng chung voi dai
thao duong. Trong do, cb 6,7 tri¢u ca tir
vong. Nhu vay, trung binh cur 5 gidy lai
co6 1 truong hop tor vong do dai thao
duong. Trong 4 ngudi 16n mic bénh dai
thao duong thi c6 hon 3 ngudi sdng &
cac nude co thu nhap thap va trung binh
[1]. Trong diéu kién sinh 1y binh thudng,
tat ca glucose da duogc loc ¢ cau than s&
trai qua qua trinh tai hap thu & ong than
nén khong cé glucose trong nudc
tiéu. SGLT2 nam & doan S1 dau cta 6ng
lugn gin chiu trach nhiém tai hip thu
80% —90% glucose da loc, trong khi
SGLT1 nam ¢ doan S2 / S3 cia ong
lugn gan tai hap thu 10% —20% con
lai. Do do, glucose thoat ra khoi SGLT2
s& duge SGLT] tai hap thu & cac doan
ong xa hon. Tuy nhién, khi néng do
glucose trong huyét twong vuot qua 180
mg/dL, glucose da loc s& dugc bai tiét
qua nudc tiéu [2][3][4]. Dapagliflozin
Gic ché SGLT2 cao hon 1200 1an so véi
SGLTI. Canagliflozin 1a mot dan xuat
phlozin khac c6 hoat tinh trc ché SGLT2
cao gip 400 lan so voi SGLTI. Thude
thir ba ciia nhom nay la empagliflozin,
c6 tinh chon loc cao nhat d6i véi SGLT2
so véi SGLT1 (khoang 2700 lan). Dan
xudt phlorizin thi tu 13 ertugliflozin, c¢6
do6 chon loc ddi véi SGLT2 cao gip
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2200 lan so véi SGLTI [5][6][7].
Dapagliflozin da dugc EMA (co quan
quan 1y duogc pham chau Au) phé duyét
vao nam 2012 va dugc FDA phé duyét
vao nam 2014. EMA va FDA phé duyét
canagliflozin vao ndm 2013 wva
empagliflozin vao nam
2014. Ertugliflozin da dugc FDA phé
duyét vao nam 2017 va béi EMA vao
nam 2018 [3][4][8]. O nhiéu qubc gia
da c6 vién nén dapagliflozin 5 mg va 10
mg, canagliflozin 100 mg va 300 mg,
empagliflozin 10 mg va 25 mg,
ertugliflozin 5 mg va 15 mg [3][4][8].
Muc dich ctia tong quan nay 1a trinh bay
thong tin cua thudc diéu tri dai thao
duong SGLT2i vé hiéu qua va an toan
dua trén cic thu nghi¢m an toan, thur
nghiém ngau nhién ¢ d6i ching (RCT),
phan tich gop, nghién ctru thuan tap 16n
va hudng din diéu tri.

2. Hiéu qua cia thuéc SGLT2i

2.1 Kiém soat dwdng huyét

Két qua nghién ctru cho thdy, sau 24
tuan sir dung dapagliflozin 1 mg, 2,5 mg
va 5 mg mot 1an mdi ngay lam giam
HbAlc lan lugt 1a 0,68%, 0,72% va
0,82% [9]. Tuong tu khi st dung 2,5
mg, 5 mg va 10 mg dapagliflozin giam
HbAlc tuong ung 0,58%, 0,77% va
0,89% [10]. Khi bénh nhan c6 HbAlc
ban dau cao hon (10,1% —12,0%) dugc
diéu tri bang dapagliflozin, mic HbAlc
giam nhiéu hon (2,88% véi 5 mg va
2,66% vo1 10 mg). Do d6, muc do thay
d6i ciia HbAlc c6 lién quan véi gié tri
HbA I¢ ban dau [10]. Mot phén tich gop
nim 2014 cho thay khi phdi hop
dapagliflozin véi cac thude tri dai thao
duong khac nhu metformin,
sulfonylurea, thiazolidinedione, insulin
giam thém 0,52% HbAlc [11]. Tuong
tu, mot phan tich gop khac dapagliflozin
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trong li¢u phap kép hoac ba lam gidm
thém HbA 1c 0,54% [12]. Sau 26 tuan sir
dung canagliflozin 100 mg va 300 mg
giam HbA 1c lan luot 13 0,77% va 1,03%
[13]. Mot phan tich gbp cua 6 nghién
ctru ngau nhién da danh gia hiéu qua cua
canagliflozin 100 mg va 300 mg khi
duoc thém vao ¢ nhitng bénh nhan dugc
diéu tri bang metformin giam HbAlc
tuong tmg 0,59% va 0,74% [14]. Sau 24
tuan str dung empagliflozin 10 mg va 25
mg giam HbAlc tuong tng 0,74% va
0,85%  [15]. Khi phdéi  hop
empagliflozin 10 mg va 25 mg véi
metformin gidm HbAIC la 0,70% va
0,77% [16]. Sau 26 tuan s dung
ertugliflozin 5 mg va 15 mg, HbAlc da
giam so véi ban dau lan lugt 1a 0,99%
va 1,16%. Hi€u qua cua ertugliflozin 5
mg va 15 mg khi phdi metformin giam
HbAIC 1a 0,7% va 0,9% [17]. SGLT21
lam giam HbA1C 0,5% —1,0%. SGLT2i
duoc st dung dudi dang don tri ligu két
hop v&i ché do an kiéng va tap thé duc
dé cai thién viéc kiém soat duong huyét
¢ bénh nhan dai thao duong tuyp 2.
Ngoai ra, SGLT2i dugc sir dung két hop
v6i cac thube diéu tri dai thdo duong
khac nhu metformin, sulfonylurea,
thiazolidinedione, chat ttc ché DPP-4,
ddng van GLP-1, insulin [18].

2.2 B4o v¢ tim mach

FDA (2008) va EMA (2012) di yéu ciu
cac thir nghiém an toan tim mach déi voi
tat ca cac loai thudc tri dai thao duong
moi. Két qua tir nghién ctru EMPA-
REG OUTCOME trén 7020 bénh nhan
dai thdo duong tuyp 2 cho thdy
empagliflozin giup bénh nhan dai thao
duong tuyp 2 kém nguy co tim mach cao
giam 38% tir vong do nguyén nhan tim
mach, giam 32% tir vong do bat ky
nguyén nhan nao va giam 35% ty 1€

nhap vién do suy tim [19]. Nghién ctru
CANVAS va CREDENCE da chung
minh canagliflozin giam dang ké (14%)
két cuc tong hop chinh 3P-MACE (ti
vong do nguyén nhan tim mach, nhdi
mau co tim khong tr vong hoac ddt quy
khong tor vong). SGLT2i1 lam gidm dang
ké nguy co tr vong do tim mach, nhdi
mau co tim va dot quy khong gay tu
vong, cling nhu nhdp vién vi suy tim,
nhung lam ting nguy co cat cut chi [20].
Nghién ctru DECLARE-TIMI 58 cho
két qua dapagloflozin giup giam 17%
két qua tong hop 14 tir vong do tim mach
hoac nhap vién vi suy tim
[21]. VERTIS-CV ghi nhan
ertugliflozin ty 1& bién c6 tim mach
tuong duong gia dugc (11.9%), ty 1¢ t
vong do nguyén nhan tim mach hoac
nhap vién vi suy tim khac biét khong co6
y nghia [22]. Mgt phan tich gop tir ba
thir nghi¢em EMPA-REG OUTCOME,
CANVAS, DECLARE-TIMI 58 bao
gdém 34322 bénh nhan dai thdo duong
tuyp 2. SGLT2i 1am giam 11% cac bién
¢d tim mach nghiém trong, giam 23%
nguy co tir vong do tim mach hodc nhéap
vién vi suy tim, voi loi ich tuong tu &
nhing bénh nhan c6 va khong méic bénh
tim mach do xo vira dong mach va c6 va
khéng co tién st suy tim. SGLT2i lam
giam nguy co tién trién ctia bénh than toi
45%, voi 1ot ich tuong tu & nhitng nguoi
co6 va khong méc bénh tim mach xo vita
dong mach [23].

Déi voi nhitng bénh nhan khong kiém
soat dugc duong huyét bang liéu phap
metformin don tri liéu, viéc lya chon
thuc nén dugce can nhic dua trén cac
yéu t6 nhu bénh di kém ctia bénh nhan
(vi du: bénh tim mach do xo vira
[ASCVD], bénh than, suy tim), nguy co
ha duong huyét, anh huong dén can
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nang, chi phi, nguy co tac dung phu va
s& thich cia bénh nhan khi lga chon
thuc phdi hop. Trudng hop bénh nhan
dai thao duong tuyp 2 c6 bénh tim mach
do xo vira hodc nguy co tim mach cao,
bénh nhan, suy tim nén dugc s dung
dong van GLP-1 hoic SGLT2i vi loi ich
tim mach da dugc ching minh, gidm
nguy co tién trién than man, giam bién
¢d tim mach doc lap vai hiéu qua ha
HbA1C [24]

2.3 Bio vé than

Pbi v6i bénh nhan dai thio duong tuyp
2 va bénh than do dai thdo duong, nén
sir dung hodc phdi hop SGLT2i & nhiing
bénh nhan c6 eGFR > 25 mL / phuat /
1,73 m? va albumin niéu > 300 mg / g
creatinin duoc khuyén cdo dé giam tién
trién suy than man va bién ¢b tim mach.
Bénh nhan dai thao duong tuyp 2 va suy
than, can nhic st dung thém thuc
SGLT2i dé giam nguy co tim mach khi
eGFR va creatinin albumin ni¢u lan lugt
la > 25 mL / phtt / 1,73 m? hodc > 300
mg / g. SGLT2i nén duoc dung cho tat
ca bénh nhan suy than man giai doan 3
tro 1€n bi dai thao duong tuyp 2 ma chua
kiém soat duong huyét, vi chung lam
cham tién trién suy than man va giam
nguy co suy tim doc 1ap véi kiém soat
duong  huyét. Empagliflozin  va
dapagliflozin duoc FDA chap thuan dé
st dung véi eGFR 25-45 mL / phut /
1,73 m 2 d6i v6i cac két qua vé than va
suy tim. Empagliflozin ¢ thé dugc bat
dau véi eGFR > 30 mL / phat / 1,73
m 2 (mic du cac thu nghiém quan trong
cho mdi nguoi tham gia duoc bao gdm
vGi eGFR >30 mL / phat / 1,73 m 2 va
da ching minh loi ich trong cac phan
nhom c6 eGFR thap). Canagliflozin
dugc chip thuin dé bat dau sir dung voi
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muc eGFR la 30 mL / phuat / 1,73
m 2 [25].

3. Dir liéu an toan

3.1 Nguy co ha dwdong huyét qua

mic thap

SGLT2i it c6 nguy co gay ha duong
huyét qua muc. Trong mot phan tich
téng hop, nguy co ha dudng huyét do
SGLT2i twong duong hoac tadng khong
dang ké so véi gid dugc, metformin,
DPP4i, nhung thap hon 7-11 1an so véi
sulfonylurea (SU), insulin. Nguyén
nhan 1a do cac thubc nay lam giam
ngudng dudng huyét ciia than dén mot
pham vi gan 76-90 mg / dL, nén ndng do
glucose huyét twong vin cao hon
ngudng bat dau xuit hién cac triéu
ching ha duong. Tuy nhién, nguy co ha
duong huyét ting 1én néu SGLT2i phdi
hop véi insulin va / hodc SU, trong bénh
than man tinh (CKD) va ¢ nguoi cao
tudi. [26][27][28][29].

3.2 Ha huyét ap

Trong thit nghiém EMPAREG-
OUTCOME, empagliflozin da giam
dugc ca huyét ap tam thu va huyét ap
tam truong ma khong lam tang nhip tim
[19]. Trong mot phén tich tong hop cua
27 thir nghiém ngau nhién, viéc st dung
SGLT2i khac nhau c6 lién quan dén viéc
giam trung binh huyét 4p tdm thu va
huyét 4p tdm truong lan luot 1a 4,0
mmHg va 1,6 mmHg so v6i ban
dau. Mic du tat ca cac SGLT2i déu lam
giam huyét ap nhung dir lidu gian tiép tir
mot phén tich tong hop di chimg minh
chi ¢o canagliflozin gia huyét 4p tdm
thu nhiéu hon so vé&i cac SGLT2i khac,
trong khi khong c6 su khac biét vé mirc
d6 giam huyét ap tim trorong. Viée giam
huyét ap rat c6 thé 1a do bai niéu tham
thau, nhung gidm can nhe c6 thé 1a mot
yéu td gop phan khac. Ngoai ra, tac dung
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¢6 loi cia SGLT2i ddi voi d6 cimg dong
mach c6 thé anh huong dén huyét
ap [4][30][31].

3.3. Can nang

Dt li¢u tur cac thir nghiém lam sang cho
thdy viéc st dung SGLT2i giam dugc
can nang 2-3 kg so voi gia dugc. Két
qua nay dugc nhin thay ngay tir nhiing
tudn dau diéu tri, dat mtc 6n dinh sau 6
thang va duoc duy tri trong thoi gian dai
[25][32]. Giai thich cho viéc gidm can la
do mat glucose trong nudc tiéu nhiéu
hon, uéc tinh khodng 100 g glucose mdi
24 gio [33]. Vi mdi gam glucose bai tiét
trong nudc tiéu chuyén thanh mat 4 kcal,
nén mat khoang 400 kcal /ngdy voi
thudc (rc SGLT2i [34]. Hai nghién ctru
str dung phuong phap do hap thu tia X
ning lugng kép cho thdy rang khoang
hai phan ba muc giam trong lugng co
thé lién quan dén viéc st dung
dapagliflozin va canagliflozin bat ngudn
tir khdi lugng chat béo, trong khi mot
phan ba con lai 1a tir khdi luong co thé
nac [35][36]. Mot yéu td gop phan khac
vao viéc giam can c6 thé 1a mat nudc do
tac dung loi tiéu cia thudc (e ché
SGLT2, dic biét trong giai doan giam
nhanh trong luong ban dau [35].

3.4. Nhiém toan ceton

Nhiém toan ceton khi st dung thudc
SGLT2i di dugc bao cdo. Nhiéu truong
hop nhidm toan ceton lién quan dén
thubc SGLT2i nhung bénh nhan khong
tang duong huyét dang ké ( dudng huyét
<250 mg / dL), c¢6 thé dan dén van d¢
tri hodn viéc nhan biét va diéu tri tinh
trang bénh[31]. Nguy co nhiém toan
ceton khi sir dung SGLT2i thay doi theo
tung nghién ctru [32]. Tuy nhién, hé
théng Bao cao Su kién Co6 hai cia FDA
(FAERS; giai doan: Quy 1 nam 2014
dén Quy 3 nam 2016) da thu thap hon

2500 bao céo vé nhidm toan ceton do
SGLT2i. Ty 1& béo c4o nhiém toan ceton
c6 dung SGLT2i cao gap 7,9 1an so voi
cac truong hop khong dung SGLT2i va
cao gip 7 lan truong hop bénh nhan
dung DPP4i [33]. Ty 1é nhiém toan
ceton trong nghién ciru ngau nhién thap
hon so v61 phan tich dir liéu canh giac
dugc c6 thé dugc giai thich boi su hién
dién clia cac diéu kién kiém soat va lya
chon thén trong nhiing nguoi tham gia
nghién cuu [9]. FDA (2015) va EMA
(2016) khuyén nghi : nhiém toan ceton
1a mot phan tng c6 hai hiém gip (4nh
hudng dén 1 trong 1.000 bénh nhan) ctia
SGLT2i [29] [30]. Pé giam nguy co
nhiém toan ceton sau phau thuat, FDA
khuyén cdo nén ngung st dung

dapagliflzin, canagliflozin,
empagliflozin it nhdt 3 ngay va
ertugliflozin it nhat bon ngay trudc khi
phau thuat.

3.5. Nhiém nim dwong tiét ni¢u, sinh
duc va nhiém trung, viém bé than

Nhiém ndm 4m dao 13 tic dung phu
thuong gip nhat cia thudc Gc ché
SGLT2 dugc bao cao bdi 11% -14%
bénh nhan dung canagliflozin hoac
dapagliflozin so véi 2% -4% & ddi twong
ngau nhién dung gia dugc hoic chat so
sédnh nhu glimepiride hodc
sitagliptin. Sy gia ting nguy co nhiém
nam co thé lién quan dén sy gia tang bai
tiét glucose trong nudce tiéu do thude te
ché SGLT2 gay ra. Thoi gian chan doan
trung binh 13 19 ngay sau khi bat dau st
dung canagliflozin, va cac loai Candida
dugc phan lap thuong xuyén nhat 1a
Candida albicans (51%) va Candida
glabrata (37%). Nhiém nam thuong
xuyén tai phat va nhiing bénh nhan co
tién st trudc day. Ty 1& 1ay nhiém twong
d6i cao hon ¢ nhitng ngudi dan ong
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khéng cit bao quy dau va nhitng ngudi
co tién st viém bao quy dau. Nhin
chung, cac bién cb ndm sinh duc & ca hai
gi61 dugc coi 1a mic d§ nhe dén trung
binh, dugc diéu tri bé“mg thube chéng
nam tai chd hodc dudng uéng ma khong
phai ngung thuéc SGLT2i. C6 thé lam
ting nguy co nhiém tring duong tiét
niéu nghiém trong (vi du: nhiém tring
tiéu, viém bé than can nhap vién). Trudc
khi bat dau diéu tri bang SGLT2i, bénh
nhan can dugc xem xét cac yéu t6 co thé
dan dén 1am tang nguy co nhiém tring
duong tiét nidu nghiém trong (vi du: tién
sir di tiéu kho; nhiém tring bang quang,
than hoac duong tiét niéu) [37].

3.6. Hoai thu Fournie

FDA (29/8/2018) canh bio hoai thu
Fournier (viém can hoai tor vung day
chau va bo phan sinh duc), Tinh trang
cuc ky hiém gap nhung c6 kha ning giy
tor vong nay, dugc dic trung boi viém
can hoai tir clia cac md mém day chau,
cht yéu anh huéng dén nam gidi trung
nién va cao tudi. Tl 1/2004 dén 9/2019
tir co s& dir liéu cua FAERS (Hé thong
Béo céo Sy kién Co6 hai cia FDA ) ghi
nhan c6 542 truong hop hoai thu
Fournier ¢ nhiing bénh nhin c6 dung
thudc SGLT2i. Trong do, sd lugng bao
c4o lién quan dén empagliflozin 1a cao
nhat (232 bao cao), tiép theo Ia
canagliflozin ( v&1 199 bao cdo),
dapagliflozin (108 bao céo), va
ertugliflozin (3 bao céo) [38].

3.7. Cit cut chi

Nim 2017, FDA da yéu cau thém thong
tin canagliflozin giy ting nguy cit cut
chi vao hdp canh bio quan trong trong

Tai liéu tham khao
[1]S. Webber, “IDF Diabetes Atlas 10th

edition,” 2021. [Online]. Available:
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thong tin ké toa. Dir li¢u an toan tir cac
thir nghiém 1am sang gan day ciing cho
thdy nguy co cat cut chi cua
canagliflozin van tang nhung thdp hon
so v&1 mo ta trude day, dac biét 1a khi
duogc theo doi thich hgp. Dua trén nhitng
can nhic nay, nim 2020 FDA loai bo
hop canh bao vé nguy co bi cit cut chi
ciia canagliflozin. Nhung trong phan
canh bao va than trong cua thong tin ké
don van con mé ta nguy co cit cut chi
do canagliflozine [34]. Céac truong hop
cit cut ngdn chan va gitra ban chan 1a
pho bién nhat; tuy nhién, nhiing truong
hop cit cut lién quan dén chan, bén dudi
va phia trén dau gdi, cling da xay ra. Mot
s0 bénh nhan bj cit cut nhiéu hon mot
chi, mot sb bi cit cut ca hai chi [35].
Ngoai ra, nghién ciru VERTIS-CV ghi
nhan ertugliflozin Smg va 15mg ty 1é cat
cut chi tuong g 54 bénh nhan (2,0%)
va 57 bénh nhan (2,1%) so v&i 45 bénh
nhan (1,6%) dung gia dugc [22].
3.8. Nguy co gay xwong

Str dung SGLT2i lam giam mat do
khoéng ctia xuong va tang nguy co gay
xuong. Truong hop gay xuong duogc ghi
nhén sém nhat 13 12 tuan sau khi bat dau
diéu tri bang canagliflozin, nhiéu kha
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