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Effect of inhibitors of sodium-glucose co-transporter 2 on albuminuria in patients

with type 2 diabetes:a systematic review
ZHANG Xin .YANG Pengfei sHU Yudong ,YUAN Xin,LIAO Xiaohui”
(Department of Nephrology ,sthe Second Affiliated Hospital of Chongqging
Medical University ,Chongqing 400010, China)
[Abstract] Objective To evaluate the effects of sodium-glucose co-transporter 2 (SGLT2) inhibitors on
albuminuria in type 2 diabetic patients. Methods English literatures on the effect of SGLT2 inhibitors on al-
buminuria were retrieved from PubMed, Embase and Cochrane Library databases from establishment to
March 2020,and the quality of the included literature was evaluated. Research design, subjects, clinical mani-
festations (including baseline data) ,effect of urinary albumin / creatinine ratio (UACR) and other informa-
tion were obtained by reading the literatures. Results According to the retrieval strategy,7 articles were in-
cluded totally,all of which were randomized controlled trials with a large number of samples. The intervention
time was at least 12 weeks,and 12 049 patients were analyzed. It was found that different doses and types of
SGLT-2 inhibitors had the effect of reducing albuminuria in patients with type 2 diabetes and severe adverse
reaction were rarely seen. Conclusion After treatment with SGLT2 inhibitors, the level of albuminuria de-
creased significantly in patients with type 2 diabetes mellitus combined with micro-macro albuminuria,and the
safety profile is good.
[Key words] diabetes mellitus,type 2;sodium-glucose cotransporter 2 inhibitor; proteinuria; urinary al-

bumin-to-creatinine ratio;systematic analysis
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2.4.1 UACR

9N SCHk 3 DL A 5 0T BE 2 PR 4 A T
UACR B0~ 24 22 H AR A iR B s A IR AZ ey
RV E . 4 X UACR<C30 mg/g N IF %, UACR
30~300 mg/g M HE H IR, >300 mg/g A K EH
HR . BT SCERIS & 8% UACR=30 mg/g, BI -
Kt H R IR0, B S50 R AR L, B4R
UACR ¥ i [ A%, H b, CHERNEY %" J2 YANG
ZELOT BT L X IE R R R B - R R R R R E
S3 AT T L T 58 45 SR 3 78 X F UACR<C30 mg/g
(8 &, SGLT-2 41 il 7] B AR 2 B R 19 808 A M
UACR=30 mg/g W, I xF F ik 2 8 A IR ok =
EHIR, 5LBFA . UACR 8 /N — ¥ {H 224y
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CI:—60%~—36%), YANG 2" W58 2R, % T
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— A REEEAIROEN, 5ZEFML. 45 7
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Hil X AR UACR B8 R 8 42, FIORETTO %
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min '+ (1.73 m®) 'L PRI 4R R 7 T RE R
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T B R SAR HE  BALE . fE SGLT-2 M3 F UL 5 e IR 6 1 2 5

*x1 N E R RYFER S ABR
SCHik AR (4F) 45 FEA K () W 52 15t ]
CHERNEY %! 2017 EMPA 10 mg/d.EMPA 25 mg/d.PBO 7 020(6 953) 2.6 4
HEERSPINK #1121 2017 CANA 100 mg/d.CANA 300 mg/d.GLIM 6~8 mg/d 1450 104 J&
FIORETTO %1% 2016 DAPA 5 mg/d.DAPA 10 mg/d.PBO 252(166) 104 J&
HEERSPINK 214 2016 DAPA 10 mg/d.PBO 1 062(356) 12 J&
POLLOCK %] 2019 DAPA 10 mg/d.DAPA 10 mg/d+SAXA 2.5 mg/d.PBO 461 24 J
YANG %016 2017 DAPA 5 mg/d.DAPA 10 mg/d .PBO 1453 24 J
PETRYKIV %17 2017 DAPA 10 mg/d.PBO 4 404(1 210) 24 J&
\ ARy "
ik gy KPERDL R BMI GFRImL-min '+ HAble HCHIE  ACEV ety
0] %) (kg/m") A.73m> "] (%)  (mmHg  ARB(%)
CHERNEY %7 2017 28.6 63.2 30.6 74,0 8.1 135.4 (1 B3 20 o 9N Il i
o 2R
- 2017 47.9 56. 2 NR 90.2 7.8 129. 8 60.8  HIUIK(C=2 000 mg/d) L
HEERSPINK %1% o
A3z ,2>1 500 mg/d Biaf
FIORETTO %1% 2016 NR NR NR 8.4 135.4 NR SRR
2016 36 55.0 314 81 8.1 151.6 100 FAKBREYT MAaEF Y
HEERSPINK %)
RAS #iifil)
POLLOCK %1% 2019 29.2 64.5 30.5 49.0 8.4 139.3 9.7  HREERRAT
YANG 2516 2017 42.8 54.7 27.5 93.8 8.1 125.3 NR  NR
PETRYKIV %7 2017 42.1 58.8 32.2 81.6 8.2 131.7 NR  NR

NR: SCHk A 38 : EMPA ; B 51 4 s CANA . R 51+ s DAPA ; 3588 51 ¥t s SAX A ¥R 57T s GLIM: 46 51) 32 I s PBO - 228 7
x2 29 N 3Tk O HHE E A
- N - UCAR(mg/g) eGFR[mL * min '«
) FEARE (/) THiLl IR (L73mH ]
CHERNEY %!t 2017 IEH 1985/959 NR NR =30
Tl 2 IR 933/422 NR NR
K 307/140 NR NR
HEERSPINK %12 2017 ISR 483/482 8.7(5.74,17.52) 8.2(5.8.18.0) =55
485/482 8. 6(5.28,20.64)
WK EE AR 76/76 56.5(40.2,115.5) 60.1(41.3,124.9)
78/76 75.2(43.4,173. 1)
FIORETTO 23] 2016 53/57 82.2 78.9 30~59
56/57 68.3
HEERSPINK %[ 2016 167/189 75.0(44.0,267.0) 78.0(44.0,267.0) =60
POLLOCK %% 2019 145/148 270.0(69,751) 257.5 (80,949) 20~80
155/148 218.4(74,936)
YANG %16 2017 EH# 380/366 NR NR =30
356/366 NR NR
TN A=l 111/131 NR NR
109/131 NR NR
PETRYKIV %7 2017 eGFR*=90 575/635 76.0(43.0,155.0) 77.5(45.0,207.0) =45

60<<eGFR*<(90
45<eGFR*<60

85.5(47.0,167.0)
76.0(47.0,162.0)

77.5(44.0,167.0)
88.5(48.0,297.0)
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gxR2 20 N STk B9 B HE B A
i A AR O, UCAR i il 4iJm
IR (mg/g) SR R 95 % CIC%) P
CHERNEY %11 2017 EMPA 10 5 25 mg/d vs. PBO <30 —15(—22~—17) 0. 0004
EMPA 10 & 25 mg/d vs. PBO 30~300 —42(—49~—34) <<0. 0001
EMPA 10 8 25 mg/d vs. PBO =300 —49(—60~—36) <<0. 0001
HEERSPINK %121 2017 CANA 100 mg/d vs. GLIM 6~8 mg/d NR —5.7(—13.1~2.3) 0.16
CANA 300 mg/d vs. GLIM 6~8 mg/d NR —11.2(—18.3~—3.6) <20.01
CANA 100 mg/d vs GLIM 6~8 mg/d =30 —31.7(—48.9~—8.6) 0.01
CANA 300 mg/d vs. GLIM 6~8 mg/d —49.3(—62.2~—31.9) <<0. 001
FIORETTO %1% 2016 DAPA 5 mg/d vs PBO =30 —43.8(—71.0~9.0) NR
DAPA 10 mg/d vs. PBO —57.2(—77.1~—20.1) NR
HEERSPINK %M 2016 DAPA 10 mg/d vs. PBO =30 —33.2(—45.4~—18.2) NR
POLLOCK %gl1! 2019 DAPA 10 mg/d vs. PBO 30~3 500 —21.0(—34.1~—5.2) 0.011
DAPA 10 mg/d+SAXA 2.5 mg/d vs. PBO —38.0(—48.2~—25.8) <<0. 0001
YANG %16] 2017 DAPA 5 mg/d vs. PBO <30 8.9(—2.8~21.9) NR
DAPA 10 mg/d vs. PBO 2.7(—8.4~15.2) NR
DAPA 5 mg/d vs. PBO =30 —15.2(—33.4~8.2) NR
DAPA 10 mg/d vs. PBO —23.6(—40.5~—1.9) NR
PETRYKIV 27 2017 DAPA 10 mg/d vs. PBO =30 —16.1(—32.3~3.8) <<0. 001
—23.3(—35.5~—8.7) <<0. 001
—38.3(—54.4~—16.6) <<0. 001
NR: SCHk PR R IE s EMPA : B 51 s CANA R FI 4 DAPA 358 51 s SAX A Y6 5T s GLIM: 46 31 22 Ik s PBO - 2 B 5 e GFR HRAY Ay

mL+min '+ (1.73 m*) ',
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AT eGFR=60 mL *» min ' « (1.73 m*) ' W&
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FI PR B VE L 745 2 4 JRJG AT, X B ERIE T SGLT-2
350 390 450 45 B LG R 10 DR AE PN I AR BV O 3 e
L 3h Sy S B L T g R L el AR
U/ B A 20N R RE AR AT BE & SGLT-2 ) ] 7] 52 8K
BRI AL Y L X F W] SGLT-2 41 i 7 R sk AR A7
FIBEAE 1 AUE PR L AEBE PR M CKD, G 2 R
PG R R MR X — 5 e sh B L B A IE
N SR P A )7 ST U

RAS #1677 e 2 B 2 (1 DR L Bk I s ok 20 o0 il A8
FF A KU S5 1 L 2B DR 6 F TR & M e 1
DR 97 B e AR T B AR T, WG Sk 4
SGLT2 il 57 5 RAS 41 il 7 56 (4 4 4= 1 ) 8,
SCHOLTES "7 #F 9% SGLT2 Mk FI6y7 2 BB IR
i . UACR=30 mg/g M8 8 F R 1997 3L, Horp 3t
R AH ] RAS M 59 B 957 ), K & 302 B,
25 24 HIGYY LB E UACR AL EH B2 5.
[ 5, A A /MR AR (1 58 UG R BF 98 48 1 XF F RAS #1
il 700 B2 R SR N A 1 BB R SGLT-2 41 4 741 )
BERCR A AR, M2, SGLT2 0150 4E g 37 L 25 1y
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FH 38 A E R AR 2R IR BRI 45 T e B SR W 1t
58 22 1 FE Al 5 1 R AF 9% 25 E 5K

H A, 2 BURE RS 8 B0 SGLT-2 41 57
BN Ry n] RGO I A A R A RURS . 3 T DE 45
JRY L HEEE AR W OE. T 2 OB R % A
UACR=<30 mg/g &8 . A & IF J5 A P i e .
Il PR T AR AR A BB A RAS 410 5] 351 42 2% 26 14 JR 1Y
HERE . A YK 99 I BIE 5T & B, SGLT2 ) 4l ) %) T
UACR=.30 mg/g MY & & M4 A 1E 22 8 11 R i JB 1Y
SR 4 1 E— A 5T AHE .

AR SR A AE T 90 A SCRR 35 A 42 v I ) K Y
RCT, BEA B K 36 20 45 8 5 AN 2 b 78 F, STk
R VR T 808 1 48 R L B AT A K A SCik L nT RE A AE
K FeMm ey » HLAN A SCHR 0 B8 3259 o0 - T 4L A e B 4 1
S35 22 A Bl = WAL IR 0 SR 2R A L AN Tk kAT
H—2 1 meta ZEE M,

ZE ik . SGLT-2 41 4l 39 X B I 2 UM IR 6 &
M- KREEARBEREARA BESR, E2HER
U HOH DR A 25 AL SRR E— 25 R 4 L I AE SR AT ) BF
ST BB 238 /% SGLT-2 100 371 2 75 23 5% i B W R
i CKD i ny CKD #F & o IR iy CKD & 3% F
(H) W] CKD 3% CKD # > | % 4h, SGLT-
2 4 30 5 He At 25 W B L AS ) 25 9 B ) 22 ) Y
JIE A 25 18 0 AT B — R IR R .
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