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Clinical Comprehensive Evaluation of SGLT — 2 Inhibitors Based on the Real — World Study
LIN Hangyu,YIN Wenjie,LIU Meiging ,XU Yue,LIANG Yueqin
(Yan'an Hospital of Kunming City ,Kunming ,Yunnan,China 650000)
Abstract: Objective To evaluate the comprehensive value of three sodium — dependent glucose transporters 2 (SGLT - 2)
inhibitors in the clinical practice. Methods The information of 120 inpatients with type 2 diabetes mellitus (T2DM) who used SGLT — 2
inhibitors for the first time in the hospital information system (HIS) of the Yan'an Hospital in Kunming City from January to
December 2022 was retrospectively analyzed. The patients were divided into the dapagliflozin group (50 cases) ,the empagliflozin
group (50 cases) , and the canagliflozin group (20 cases) according to the different drugs. All patients were followed up by
telephone for six months to compare the effectiveness, safety, economy, and accessibility of patients before and after medication.
Among them, the effectiveness indicators were sub — analyzed (65 patients were included). Literature review method was used to
evaluate the innovation and suitability. Analytic Hierarchy Process (AHP) and Delphi method were used to construct comprehensive
evaluation criteria. Results In terms of effectiveness, the fasting blood glucose (FBG) levels in the three groups after medication
significantly reduced (P < 0.05),but there was no significant difference among the three groups (P > 0.05);the body mass and
body mass index in the dapagliflozin group after medication significantly reduced (P < 0.05) , but there was no significant
difference among the three groups (P > 0.05). In terms of safety, the incidence of adverse drug reactions (ADRs) in the
dapagliflozin group, empagliflozin group, and canagliflozin group was 10.00%, 12.00%, and 0, respectively, with no significant
difference among the three groups (P > 0.05).In terms of economy,the average daily costs of the three SGLT — 2 inhibitors were
comparable, and only dapagliflozin was discontinued due to its price. In terms of accessibility, dapagliflozin had the highest
equipping rate of hospitals in China (14 560 hospitals) and it was a basic drug with the highest accessibility. In terms of
innovation, canagliflozin was the latest to be marketed in 2020, but dapagliflozin and empagliflozin had new indications for heart
failure and chronic kidney disease and were more innovative. In terms of suitability, the three SGLT — 2 inhibitors only had slight
differences in storage temperature and shelf life. The comprehensive scores of dapagliflozin,empagliflozin,and canagliflozin were 86 points,
79 points, and 77 points, respectively. Conclusion The three SGLT - 2 inhibitors have good effects in controlling fasting blood
glucose,and the evaluation results have a high degree of matching with clinical application,which has a certain reference value.

Key words:sodium glucose cotransporter 2 inhibitors;type 2 diabetes mellitus;clinical comprehensive evaluationjreal — world study
B — R I IR e s B 1 2 (SGLT — 2) MR, — 7l 8 I i % 25400, 30 2o L b ' A 30 /D A 2

CHEME: A LW T EAREERA T AMFRARA[2022-13-01-011]; =& 4 LA T LARRKAFIZRAR
[2022 - SW(3) - 01,2022 - SW(/E4&) - 77].

F—EE AN, o R, EEHIF AR T @A ARA S, (B-F154)304372391@qq. com,

CEEEE EAR A KFAR, ZEBT RS OABFTRSY, (L FEH)1598203375@qq. com.

110



202541 A S H 23455 1)
Vol. 34,No. 1, January 5,2025

&%

China Pharmaceuticals

g mite
Drug Evaluation

W Wi | AR 2 DR R T A 2 0 HE T A5 O SRR G AR B Y i
BEL =20 SGLT — 2 90 AT B 4g 00 M 45 2 B e AR 4P 4
F, b e s g N AR R R IR YT 2 RUOBE PR
(T2DM) i — £k FH 245, {H H: [] Bsf A7 76 0 DR A 9 R ke e |
Sk B s TR R P RE AR 2 R R RV (ADR) B =60,
Ho, e © i A9 SGLT — 2 4 55 A ik 4% 41 5 A
¥ B e R A B SCFEAR S, BRI AR FH ML 2
L, EEGIR L2 S B ifffE S, H L s
Z RS B 24 0 WA TR 1] A A ADR B HEE S T
XX A ) T JR e IR 255 VT o L St 45 i 2 ok T
T B IT ALY B A AR 5C &L ALY H 8 B 7= A 1Y 45
5B F @ RROUA (58) 1277 AR AT O Eds . B &K
AR ZE 51 2 kA B I IR 25 B 1T A B S
) B 1R N 7 43 AR A B S BB I R 24 I IR
ZEA T AR ST Th A 6 -4 X SGLT — 2 # 4l 541
I A 7 FH A L S5 40 I R I R 28 6 04, PPAN L AE I
PR S BR85S BB IR IR & B 25 4 ik =
S \Ei SR I

1 #EBEFE

1.1 HHEFRIE

(] JA P 8 B 2 g A B W T A 2 R B P B A B R B8
(HIS) ™1 20224F 1 H 2= 12 AEHLIT 3 #0156 SGLT - 2
0 (TR BE SCFEAE 51 1 FH A A58 A g
TR ) T2DM 13 B £ 34 1915 8., AR BR324 i 3 4
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Tab.1 Comparison of the patients’ general data among the three groups

7B #5448 (n = 50) BA%F1 448 (n = 50) F #5448 (n = 20) FIyE P

(X s, %) 56.92 +13. 80 58.74 +12.69 60.85+11.28 0.939  0.394
B41(%)] 31(62.00) 38(76.00) 11(55.00) 3.675  0.159
BB T ER[H1(%)] 30(60. 00) 31(62.00) 11(55.00) 0.292 0. 864
HIRE[M(Py,P.y) ke 69.5(63.0,78.0) 69(63,78) 67.50(63.25,74.50) 0.059  0.943
KREHRH(X £5,kg/m?) 25.46 +2.82 25.47+3.40 24.84 +3.20 0.466  0.629
A M(Py,Py) 5] 8.00(0. 83,14.25) 7.5(0.3,14.0) 8.0(0.1,13.0) 0.178  0.837
BELB(%)] 10(20. 00) 12(24.00) 6(30.00) 0.820 0.664
Lt ERmELM(P,, P,y F ] 7(5,10) 6.5(4.0,10.0) 8(5,9) 0.570  0.567
K35 A BA[ M(P,s, Pys) ,d ] 288(230,340) 285.00(245.75,322.50)  264.00(135.75,310.00)  0.149  0.862
M E G [M(Py, Pys) , %] 9.61(8.20,11.63) 9.65(8.30,11.56) 9.01(7.80,10.85) 0.449  0.639
= 45 M(P,g, P,;) ,mmol / L] 9.56(8.14,12.44) 9. 88(8.50,12.80) 9.44(7.51,10.98) 2.234  0.112
FEEE eER 18(36.00) 9(18.00) 8(40.00) 5.284  0.071
[#1(%)]  Hib =8 (TAG) 32(64.00) 30(60. 00) 11(55.00) 0.511 0.775
&% FEls% @ (HDL) 8(16.00) 4(8.00) 2(10.00) 1.617  0.445

&5 B Re % @ (LDL) 36(72.00) 27(54.00) 11(55.00) 0.267 0.875

7 BB R A B (ALT) 4(8.00) 4(8.00) 1(5.00) 0.205 1.000'

KA RBR R4 8 (AST) 0(0) 3(6.00) 1(5.00) 2.959  0.324'

LB 0(0) 0(0) 0(0) 0.000 1.000

Ra 12(24.00) 10(20.00) 5(25.00) 0.315 0.877

JREAA 9(18.00) 5(10.00) 4(20.00) 1.725  0.546

B R[4 (%) ] 19(38.00) 22(44.00) 11(55.00) 1.697  0.473

A RA S hERR 23(46.00) 28(56.00) 13(65.00) 2.317 0.338
(#1(%)] B REk 22(44.00) 21(42.00) 8(40.00) 0.102  0.950

7 *38 K A Fisher 45 40 1  R 2 B,

Note:* refers to the Fisher's exact test (for Tab. 1 — 2).
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Tab.2 Comparison of the patients’ general data among the three groups in terms of effectiveness
5 aAAL BRAAA il Pk Pl 5 WMWW%WWFWP@
(n=21) (n=26) (n=12) (n=21) (n=26) (n=12)
(V5,3 50204091 60.04£1152  SS.83£10.8 2000 0.4 |HH(%)]  mEEE (14.81)  7026.92)  1(8.00) 1987 0.376'
FH(%)] 15(35.56)  20(76.92) 8(66.67) 2703 0.259 EREK LD 1385 0(0) 153  0.514
RARTERH(%)] 14(51.85)  17(65.38) 5(41.67) 2100 0.350 FFiks 414.81) 602308 18.33) 125 0.57
BEEN 25k 69.1510.60 T2+ 1204  TLOS£8.51  0.931  0.400 Heaf 554 2741 000) 0(0) 0.000  1.000
BAEHH (N 5,k ) 2493229 26.06%3.89 26006292 LOOI  0.373 Binalil
(P, P,) 5] 8(4,12)  4.00(0.88,12.25) 6.50(0.13,10.00) 0.499  0.609 Ll L) A7) 00) LO4  0.83¢
FRA(%)] L1 5019.3) 3(25.00) L1486 0.419° ZHRAKE-4 (L1 000) 0(0) 313 0.1
AFRRH (N5, 7) 743 T+4 6+3 0.368 0.694 Al
B A 2s5,d) 276+ 54 28353 285457 0.159  0.853 BT 10037.04)  8030.77)  0(0) 5,80 0.052
BlasEa(l+s,%) 10.02£2.09  10.2422.02 0.65:2.00 0.3 0.711 kagihk-1 00 0(0) 0(0) 0.000 1000
EH B £ 5,mmol /1) 10494294 1169374 0.52.74 L9 0154 | kERBABEH(%)] 6(22.22)  8030.77)  7(8.33)  5.000 0.0
FEkh REE 11(40.74)  6(23.08) 6(50.00) 318 0.004 |ARERHS  BLER 13,700 0(0) 0(0) 0.000  1.000
[H(%)] M6 19(70.37)13(50.00) 7(58.33) 2301 0.316 | [4(%)] mwﬁm@% 41480 3(1L54) 305,000 1300 0.597
HDL 13700 2(7.69) 108.33) 0.885  0.670 fiT£%%H JL1) 301L54) 3025000 1612 0.512
LDL 2(77.78)  16(61.54) 5(41.67) 4,918 0.086 nF ERESE 10.70) 27690 1(8.33) 0.8 0.670
ALT 13.70)  103.83) 108.33) 0.997 0.59 Zahil
AST 0(0) 0(0) 0(0) 0.000 1.000 g fREl 2k 6022.22)  415.38)  000) 298 0.5
BRB 5(18.52)  3(11.54) 3(25.00) 1312 0.520° ikl
il 0(0) 0(0) 0(0) 0.000 1.000 B Ml 13.70)  3(11.54) 00) 1696 0.400
k%8 5(18.52)  7(26.92) 4(3.33) L107  0.575 HRA AT4D13.85) 000) 0.87 1000
R 13.70)  4(15.38) 3(25.00) 3.9 0.107 BETRE R S(8.52)  9(34.62)  3(25.00) 1787 0.409
Fak[A@)] 602222  13(50.00 6(50.00) 5,146 0.076 PR 4(14.81) 000) 108.33)  4.08 0149
AFRE  SRERR 13(48.15)  16(61.54) 8(66.67) 1538 0.463 LAKS 414.81)  13.85)  00) 258 0.5
G 6(22.00)  4(15.38) 5(41.67) 3004 0.200 e 508,50 1385 0(0) 3764 0172
RABLE PR 15(55.56)  9(34.62) 2(16.67) 5759 0.056 | RAREREHH(%)] 13(48.15)  16(6L.54)  7(58.33) 1013 (0.603
x3 3AREAHNEERNEERANLE(X £5)
Tab.3 Comparison of effectiveness indicators before and after medication among the three groups (X = s)
25 R A (mmol /1) % (kg) hREHH (kg /m?)
e ESS e PR e R 1MaE PR e HEdS ME PHA

kA3 48 (n=27)
BA&F] 4 48.(n = 26)

FA851 %40 (n = 9.56+2.74 6.64+0.97 3.494 0.005 71.08+8.51

10.49+2.94 6.84+1.13 6.188 0.000 69.15+10.62 67.65+10.99 2.302 0.030 24.93£2.29 24.34+2.32 2.424 (.023
11.69£3.74 6.98+1.44 7.051 0.000 73.23+12.04 73.04=+11.41

0.267 0.791 26.06+3.89 25.99+3.63 0.287 0.776

69.75£9.56 10.36 0.322 26.02+2.92 25.48+2.95 1.029 0.326

% 15, AR BT PE A v JERL . 7F EMPEROR Reduced
IRIGH AN AR 50 B A A ST B 50% o T
2ozzir3 6 J 7 F [ AJAE S 1153 B8 R AR A B N0 T 2 8

1 VIR, 2022 4F 8 J1 R4t ST il 43 B pr B A BN 0 T
vy i N IE , 2023 4F 11 H 3R CKD BAGE B IE . 3) R 4%
G AE MACE 2 B 57 25, HERRAIOR & 10 480 2 ik
B R 93 £ MACE XUR AR T ik kg g el s ) L7
AEBam Pk ML G A BT AR Boar M2 v b Je Rk, 780
1L A2 26, R AR IS R AR B Y R R A AN
1Y XU A 309% , o i A AE IR R 3R 1L 0 J7 35 5 CKD A
B SEIVANS

2.6 FEEMFEMN

YR IRAR RO O T, 3R AR H LR, HIR
Y20 MR 5 D45 14 T, 3 i 245 400 15 Sk 4% P AR
T8, TR , I8 51 < 30 “CIRAF, AR HI 4 < 25 °C
TRAT , RAR NG T IR AORAT 5 A 80 5 T, 34 5] 40 I8
¥ 50 R 36 A, RAK SR 24 4 5 AR 7 I, 3
N EAR 2525 (CBEIR B SR)) .

2.7 Z&81EHS
CEATEPRIE LR 6, L AT e R I 7,
3 itig

SGLT — 2 $ i 7 Y L 7 B Ry A DR G S8 3 o T
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Tab.4 Comparison of effectiveness indicators after medication

among the three groups

®6 3FSGLT - 2MFIFE &S IRME

A4 B4 c4 4R

Akl - -

(Xts,0=21) (Xts,n=26) (Xxsn=12) 241 242 95%CT Pl

195 67.65£10.99 73.04£11.41 69.75£9.56 A4 B4 (-12.275,1.495) 0.13
(ke) AL CA (-15.879,1.508) 0.104
B  C4  (-10.540,6.950) 0.683

BREH  M3%:230 25.9+3.63 2548295 A4 B4 (-3.738,0.445) (.161
H(kg/m') Agca o (-9.007,2.706) 0.412
B 4 (-4.438,7.447) 0.877

SHAB 684113 6.98+144  6.64:0.97 A BA  (-0.758,0.998) 0.786
(mmol /1) AL e (-0.657,1.560) 0.419

( )

BA A (-1.47,0.784) 0.5

E:A A AT B A BAET H,CH I
Note: A refers to the dapagliflozin, B refers to the empagliflozin,
and C refers to the canagliflozin.
®5 IHBERAEHMETARKRM(ADR)EZEBIMRLE (F])
Tab.5 Comparison of the incidence of adverse drug reactions

(ADRs) after medication among the three groups (case)

a3 ﬁ%ﬁ ‘ﬁ’%@iﬂ M’u@ KEEY m B OBE R AP

RBE (R&LBRIEE) AE 2THR B
BRAEA(=50) 1> 0/0 0 PR LT S CTR B
BH#SIEAG=50) 0 Pofpea b 0 1% 0 1o 6
FHAEA(=20) 0 0/0 0 0 00 0 0 0

Eia - e READRE IR M AL a A FZA L b A
RTHA K, c ATRAX,dATREX e AHEZLX 1 - 5K
A% ADR A BB (F LR B F AN AFE (CTCAE)S. 0 #8) %A 7
) A A

Note:a — e refers to the association between ADRs and drugs,a
is definitely related,b is likely related,c is possibly related,d is possi-
bly unrelated, and e is definitely unrelated. 1 — 5 refers to the corre-
sponding level of the ADR determined by the grading method of the
Common Terminology Criteria for Adverse Events (CTCAE) Version 5. 0.

Ao B (H 9 [ A A2 ) 48 B1UR) (FDA ) R 2 4 B
JR (EMA) 5 [ 24 i I 5 5 B R (MHRA ) 88 24 A
PRERITWSE )G & AT T SGLT — 2 3 i 7] & A& T E iR
B JUE I PR ARG BT T AR XU 5 L™
) A B DXJRR TR BEAE 7 4 IR 5 2 T e 4t | SR 2
fn AR PR AL AT T ) LT R AR, AR A T R 7 A
i J& ADR #238 o ARBESE H F 58 SGLT — 2 41 il 551 (1)
6 NHERE 45 A B AU B 5 SOk R BRI T
ZEA VY o o BE VS RE & B, 3 4 HR 5 2 B4 A
AR H AR AR S 25 6 1 A N Bl A
18 5 . 22 i . 7 f51] K& 35 157 245 (45% 24 3 43 331 i 36. 00%,
44.00%,35. 00%) , 3= 45 25 J5i R oA B8 3 MK P 225 (o
Bt Jei P A2 Bt T o8 AR 245 ) , R B4 2 SR DR AR vk Ry FR 3
ZIRYT 1B S5 e T Kbl 22 B ADR IR T RCR
2= Mgt m A
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Tab. 6 Comprehensive evaluation scores of three SGLT - 2 inhibitors
#MAE #IEA #ofk #2(2)
ARk REETHAR. SHABRKREAAKRNBK LAREER 2
(09)  BEETEAEL SEABIAATIARERK AREEER 15
(20%) FRABIKR T LRSI, LA E AR 10
AU ADR R R B ERBE REETHRACICAL 14 20
(20%)  (20%) EREE, FETHRACTCAR 24 18
ERAE,FETHACICAR 34 16
ERPE SRAMHCICAR4- 54, A A% <0.1% 14
FREE AREAACICAR -5, K2 2(0.1%~1%) 12
EREE, ARESACICAE -S4, AR (>1%~10%) 10
EREE, AREAACTCAR 4- 54, K 25 > 10% §
iRl MR ENE <% 10
(152)  ARAERAD >20%~40% 9
HEABBHL >40%~60% §
(109) > 60% ~80% 7
> 80% ~ 100% 6
AEHARRBE 7 5
#(5%) 3 3
TRE  ABREFRAESE >1500F §
(15%)  #(8%) 10001~ 15000% 7
5001~ 10000% 6
2000~5000% 5
Q0% 4
AEANASE BABAR) RAAEK 7
1% EABRR), AAZK 6
REEHAR) 5
Al ETREGY)  E3FET02ESAE2045E4R) 5
(159) BSELT(01955 A 220454 4
EI0ELTF(01455AEN454R) 3
HRELE(109) BARKCHRBRELFERAKAELE LI 10
RERS A RALRLEERRA S L E R §
BAYARRS A RBARLFRARASLE R iR 6
EEh ABBARHEL oRAH EEIK 4
(159)  (4%) nRAH 020k 3
AL AR 1K 2
XL R PR |
EALBGY)  FEEAI 3
¥ BrAELEA, LS 25
BRER,2d 2
B ERABAEH, LS5 13
S R YA |
HiH(39) >34 A 3
U364 A 2
UM |
ER(5%) BRERTE LA LARALH 5
BRERTE A LR LS 4
BRERLEIBREA NS, AR LRI EH 3
BRERLE I BRHAES A LARAEH 2
AERRERAR 1
O 100
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Tab.7 Comprehensive evaluation scores of three SGLT - 2

inhibitors
AR H A dhIIE(p) BEAAY) FRIAS)
HE(09) RAERHAR KRTE 2 15 15
HEL0204)
£AM(204) ADREAKL(204) 18 18 2
BRR(5Y) HFNGRAHEARA S 6 6 6
PR SRR A
(104)
AT HARRKAEH(5D) 3 5 5
TRIE(5S) 2BEANMELLGY) 7 5 4
REANAHRE)TH) 7 5 5
AHE(5H) EFRA(GA) 3 3 4
HEERE(109) 10 10 6
EAR(159) LARBRAK4Y) 4 4 4
BEEH(32) 3 3 3
ARH0GH) 2 2 2
ER(59) 3 3 3
i 86 79 7

i ZE A VR AT R B kAR AN v AR A R

M B4 B 255 VB0 43 900 R 8643 .79 43 (77 4% A BhE 7

11, 3 Fh 25 476 25 OB ¥ ) b 804 0 2897 8, L TA) g

2 25 5, SRR S A T R 4R TR SR TR 5 e Ak

71 A AHE S5 R & 4 ADR,{H 3 20 ADR & 4= % i

FRES AT T 3R YRy H X 2 A X (GRS

G PR RN A A5 25 B G  mT R T, 354 271

A [ YT AU B B BAS 51 R A SN 6 ~ 84,

HEe A B, ol Kot et QU 77 1 , a5 4%

G155 RS B v R L T A () AR L (R T A B R

J 35wy 5 CKD (438 N UE , G187 4 5 R A% 514 B4R 5 38

HCE TS, 3 A SGLT — 2 40l 3RS e et K A7 8030 s

A 255 ARG R B T B S BB S R I R 2R

TEAY, 3 Bl SGLT — 2 417 il 551 42 1] 25 MG ARk A R 21 3% 4

U, PEH 25 5 50 R S B hi R 50 i DG L R v, BT —

FE S MR, I PR B I AT AR 4 2 3 0 1% L & BRIE PR 24

Yy AP ABAFEFE N 5T A B 3 0 AR B A /D i ok TR
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