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Abstract. Objective
glucose transporter 2 inhibitors ( SGLT — 2i) in order to evaluate the

To establish a pharmacodynamic model of sodium —
efficacy characteristics of the drugs. Methods A model — based meta —
analysis was used. By searching randomized controlled trials of SGLT —2i
monotherapy in patients with type 2 diabetes (T2DM) in databases, the
change in glycosylated hemoglobin ( HbAlc) from baseline was used as
the efficacy indicator. The pharmacodynamic models of SGLT - 2i and
placebo were constructed , and the covariates were screened to determine
A total of 39 studies
were included , involving 96 trial groups,8 534 participants,and 13 drugs

the factors affecting the drug’ s efficacy. Results

( dapagliflozin, canagliflozin, empagliflozin, ipragliflozin, luseogliflozin,

ertuglilfozin, enavogliflozin, henagliflozin, licogliflozin, sotagliflozin,
bexagliflozin , janagliflozin and tofogliflozin). The time — effect relationships
of the drug group and the placebo group were consistent with the £, model,
and fasting plasma glucose baseline had an effect on the pharmacodynamic
parameters of SGLT —2i. Conclusion The final model can describe the
pharmacodynamic characteristics of the drug and placebo groups,and there is
a significant association between FPB baseline and drug efficacy.

Key words: sodium — glucose transporter — 2 inhibitor; model — based

meta —analysis; type 2 diabetes; hemoglobin Alc; pharmacodynamic model
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Item Drug Placebo  Dapagliflozin Empagliflozin Canagliflozin  Ipragliflozin  Luseogliflozin ~ Ertugliflozin
Age (year) 56.80 67.00 55.00 57.20 57.20 56. 00 57.80 56.50
Male proportion( % ) 60. 00 58.00 54.00 62.50 57.80 58.30 70. 20 56. 60
BMI(kg - cm~2) 28.20 28.20 28.20 28.20 28. 60 30. 60 24.80 32.80
HbAlc baseline(% ) 8.00 7.92 7.92 7.89 8.02 8.00 8.06 8.26
Weight baseline( kg) 78.10 75.00 86. 00 78.10 78. 60 85. 10 66. 80 92.30
FPG baseline(mmol + L™") 8.93 8.90 8.72 8.64 9.20 9.23 8.72 9.95
Duration ( week ) 24.00 24.00 24.00 24.00 25.00 12.00 12.00 26. 00
Ttem Tofogliflozin ~ Bexagliflozin ~ Henagliflozin ~ Janagliflozin ~ Licogliflozin ~ Sotagliflozin  Enavogliflozin
Age (year) 57.00 59.40 52.80 52.20 57.20 52.50 58.10
Male proportion( % ) 68. 10 65.30 67.40 64.40 62.00 58.40 57.60
BMI(kg - em~2) 25.10 28.50 25.40 25.80 30. 60 33.50 26.10
HbAlc baseline(% ) 8.37 7.73 8.59 8.46 6.65 8.35 8.00
Weight baseline( kg) 68. 10 78.80 70. 20 71.30 83.30 92.50 70. 40
FPG baseline(mmol - L™") 9.37 8. 69 9.89 9.14 7.00 10. 10 8. 60
Duration ( week ) 24.00 12.00 24.00 52.00 12. 00 4.00 12.00

BMI;: Body mass index; HbAlc: Glycosylated hemoglobin ; FPG : Fasting plasma glucose.
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Table 2 Parameter estimates from the final model

Final model

Bootstrap [ meadian

Parameter
Estimate(95% CI) CV(%) Shrinkage (95% CI)]
Fixed effect
E pnax, placebo ( %) 0.05(0.04 -0.07) 15.04 NA 0.06( -0.06 -0.19)
ET50 piacobo ( Week ) 4.13(2.38 -5.87) 21.32 NA 4.30(0. 62 -10.55)
E s drag (%) 1.28(1.14 -1.42) 5.61 NA 1.28(1.13 -1.48)
ETs) grug ( week) 7.73(6.21 -9.25) 10. 00 NA 7.76(6.12 -9.87)
T 0.01(0.01 -0.01) 16. 60 NA 0.01(0.01 -0.01)
dE o a0 baseline (%) 1.83(1.22 -2.44) 16.91 NA 1.84(0.79 -2.89)
Random effect
NCE e placebn) 0.12(0.04 -0.20) 33.33 0.11 0.12(0.01 -0.23)
N(CE s ang) 0.04(0.02 -0.06) 25.00 0.39 0.04(0.09 x10 ™' -0.06)
N(ET50, anug) 0.36(0.20 -0.52) 22.22 0.18 0.35(0.16 —0.54)
n(T) 0.88(0.49 —1.27) 22.73 0.29 0.87(0.29 —1.45)
£( placebo) 0.37(0.30 -0. 44) 9.07 NA 0.37(0.29 -0.49)
£(drug) 0.72(0.59 -0.86) 9.58 NA 0.72(0.59 -0. 86)

CI; Confidence interval ; CV ; Coefficient of variation ; NA ; Not applicable ; £

max

E .. ;7:The rate of drug efficacy rebound.
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(-0.45% ) > WU B ( - 0.41% ) = Fl#% 91
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HORE
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Table 3

Pharmacodynamic parameters and correction values of

each drug and placebo

Arm E s

> Emdx‘('m‘rected ET50
(sample size) (%) (%)

(week)

Treatment

27(1701) 1.21 1.32 6.24 0.01
12(1 686) 1.40 1.35 8.48 0.01
14(2 351) 1.16 1.23 9.27 0.01
13(674) 1.42 1.36 9.36 0.01

Dapagliflozin
Canagliflozin
Empagliflozin
Ipragliflozin

Luseogliflozin 8(484) 1.15 1.24 12. 85 0.01
Enavogliflozin 4(231) 1.37 1.48 6.75 0.01
Licogliflozin 4(97) 0.85 1.25 8.81 0.01

3(220) 1.12 1. 14 13.79 0.01

Bexagliflozin

Tofogliflozin 3(173) 1.30 1.18 7.98 0.01
Ertugliflozin 2(308) 1.51 1.24 9.75 0. 00
Henagliflozin 2(301) 1.93 1. 60 5.82 0.01
Janagliflozin 2(284) 1.79 1.71 4.02 0.01
Sotagliflozin 2(24) 1.91 1.53 3.45 0.01
Placebo 34(3163) 0.05 - 4.13 -
E s correciea : Corrected value of £, .
%
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