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Abstract: Objective
of dapagliflozin ( Forxiga™ ) combined with metformin ( MET) in the
treatment of type 2 diabetes mellitus ( T2DM ) . Methods
databases such as China National Knowledge Infrastructure ( CNKI) and

To systematically evaluate the efficacy and safety

Several

PubMed were searched by computer. To collect a randomized controlled
trial of dapagliflozin combined with metformin in the treatment of type 2
diabetes. Quality evaluation, data extraction and data analysis of the
literature were condueted. Glycosylated hemoglobin level, fasting blood
glucose, 2 h postprandial blood glucose, fasting insulin, islet § — cell
function, insulin resistance index, the incidence of adverse events,
hypoglycemia and urinary tract infection were analyzed by RevMan5. 4
software. Results A total of 9 eligible randomized controlled trials
(RCTs) involving 867 type 2 diabetes mellitus patients were included in
the final analysis. As it turns out, the efficacy of dapagliflozin combined
with MET group was significantly better than that of metformin alone
(P<0.05), and the safety of the combined group had no statistically
significant differince ( P >0.05) . Conclusion Compared with

metformin monotherapy, the combination therapy of dapagliflozin and

metformin yields significantly improved clinical outcomes in T2DM
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patients without increasing the incidence of adverse drug reactions. These findings provide robust scientific evidence for

the rational clinical application of this therapeutic regimen.
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Table 1 Basic information features included in the literature
Course of treatment Outcome
Author Time Treatment n Age( year)
(day) measure
NI, et al ') 2023 MET 500 mg bid + dapagliflozin 10 mg gd 50 56.38 +5.28 84 D2B3®®
MET 500 mg bid 50 57.29 £4.38
NI, et all'™ 2023 MET 500 mg bid + dapagliflozin 10 mg ¢d 43 55.01 £1.43 100 DOD2BADEG®D®
MET 500 mg bid 43 52.08 +3.70
JI, et al'® 2023 MET 500 mg tid + dapagliflozin 10 mg gd 53 62.15 £3.57 90 OB
MET 500 mg tid 52 62.12 £3.56
WU, et all'?! 2023 MET 500 mg bid + dapagliflozin 5 mg ¢d 41 61.29 £6.85 84 DODABDEB® DO
MET 500 mg bid 41 61.28 +6. 84
LI, et all® 2023 MET 500 mg bid + dapagliflozin 10 mg gd 47 51.39 £7.58 90 DO2BGD®
MET 500 mg bid 47 51.42 £7. 66
DUAN, et al"®! 2023 MET 500 mg bid + dapagliflozin 5 mg gd 49 54.72 £11.25 90 OOB®@ETD®
MET 500 mg bid 49 53.83 +11.36
MAO, et al®! 2023 MET 500 mg bid + dapagliflozin 5 mg gd 51 52.65 +£5.43 90 DOQBADB®
MET 500 mg bid 51 52.63 £5.45
JIANG, et al” 2023 MET 500 mg bid + dapagliflozin 5 mg gd 30 59.53 +£5.52 84 DRB@EOED®
MET 500 mg bid 30 59.45 +£5.49
GUO, et alt?! 2024 MET 500 mg bid + dapagliflozin 10 mg gd 70 56.79 £4.21 84 DOQBADB®
MET 500 mg bid 70 57.03 £4.85

MET : Metformin; (D ( HbAlc) : Glycosylated hemoglobin; @) ( FPG) : Fasting blood glucose; 3)(2 h PG) :2 hour postprandial blood glucose; @ ( FINS) .
Fasting insulin; (&) (HOMA - ) : Pancreatic beta cell function index; @ ( HOMA - IR) :Insulin resistance index; (@): Adverse event; @):Hypoglycemia; ©):

Urinary tract infection.

Mean Difference
IV, Fixed. 95% CI

Mean Difference
IV, Fixed, 95% CI

pr e 1S Emmt U] 2 — FRE0
Study or Subgroup Mean SD _ Total Mean SD Total Weight

5.1.110mg

Q41482023 6.2 085 50 7.88 1.21 50 57% -1.68[-2.09,-1.27] I
{2023 6.13 0.41 43 7.08 003 43 638% -095(-1.07,-0.83) :

¥ 2023 6.23 1 53 7.05 1.05 52  6.3% -082[1.21,-0.43] E—
2023 6.55 1.04 47 769 1.21 47  46% -1.14[-1.60,-0.68]

32024 5.62 1.02 70 7.79 1.45 70 5656% -217[-259,-1.75) —

Subtotal (95% ClI) 263 262 86.0% -1.08[-1.18,-0.97] *
Heterogeneity: Chi*= 40.75, df= 4 (P < 0.00001), F=90%

Test for overall effect: Z=19.98 (P < 0.00001)

5.1.25mg

23532023 7.47 1.05 41 855 1.41 # 3.3% -1.08[1.62,-054)

fRmE 2023 6.16 m 49 737 1.08 49 51% -1.21[-1.64,-0.78] A
E£P2023 7.23 1.34 51 868 152 51 31% -1.45[-2.01,-0.89

k32023 5.11 1.23 30 672 1.25 30 24% -1.61[-2.24,-0.98]

Subtotal (95% Cl) 17 171 14.0% -1.30 [-1.56, -1.04] -
Heterogeneity: Chi*= 2.02, df= 3 (P = 0.57), F=0%

Test for overall effect: Z= 9.73 (P < 0.00001)

Total (95% CI) 434 433 100.0% -1.11[-1.21,-1.01] *
Heterogeneity: Chi*= 45.17, df= 8 (P < 0.00001); F=82% p t é

% 5 i
Test for overall effect: Z= 22.17 (P < 0.00001) Favours GARSIRES — B7QHE) Favours (S — Ra9Hl

Test for subaroun differences: Chi*= 2.40. df=1 (P=0.12). F= 58.4%

B 1 kasslges —
Figure 1
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Forest plot comparison of glycated hemoglobin ( HbAlc) levels between the dapagliflozin combined with MET group and the

metformin alone control group
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Mean Difference

IV, Fixed. 95% CI

9 HOMA — B K A5 iH22 12 B TSkt

Mean Difference
IV. Fixed. 95% CI

IEARSR S — 0 2 — R0
Study or Subgrou Mean SD Total Mean SD Total Weight
5.2110mg
41452023 513 1.31 50 668 142 50 21%
%2023 5.02 0.25 43 679 014 43 832%
#2023 6.02 1.38 53 757 15 52 20%
Fa2023 6.29 1.32 47 7.27 166 47 1.7%
3pE2024 6.03 1.64 70 767 1.75 70 1.9%
Subtotal (95% Cl) 263 262 91.0%
Heterogeneity: Chi*= 7.56, df= 4 (P = 0.11); F= 47%
Test for overall effect: Z= 41.70 (P < 0.00001)
5.2.25mg
23572023 7.26 0.99 41 833 1.1 41 2.9%
FRUE 2023 535 113 49 749 181 49 1.7%
FEEP2023 7.02 0.95 51 895 115 51  36%
31K¥2023 5.58 1.82 30 687 179 30 07%
Subtotal (95% Cl) 171 171 9.0%
Heterogeneity: Chi*= 11.20, df= 3 (P = 0.01); F=73%
Test for overall effect: Z= 12.34 (P < 0.00001)
Total (95% Cl) 434 433 100.0%

Heterogeneity: Chi*= 19.34, df= 8 (P = 0.01); F=58%
Test for overall effect: Z= 43.48 (P < 0.00001)
Test for subaroun differences: Chi*= 0.57. df=1 (P = 0.45). F= 0%
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Figure 2  Forest plot comparison of fasting plasma glucose (FPG) levels between the dapagliflozin combined with MET group and the

metformin alone control group

SEAESREES — RIW0 2 — FTRT Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean _SD Total Weight IV, Fixed. 95%Cl IV, Fixed. 95% CI
5.3.110mg
3pE2024 9.62 1.84 70 11.21 187 70 46% -1.59[-2.20,-0.98) I
482023 7.79 1.14 47 878 1.1 47  76% -1.03[1.51,-0.55] ===
82023 74 112 53 85 1.25 52 8.4% -1.10[-1.55,-0.65] —
{HEF2023 8.01 0.24 43 896 052 42 57.7% -0.95[1.12,-0.78) =
{H41482023 6.1 1.08 50 757 114 50  91% -1.47[1.91,-1.03 I
Subtotal (95% Cl) 263 261 87.3% -1.06[-1.20,-0.92] *
Heterogeneity: Chi*= 7.87, df=4 (P = 0.10); F= 49%
Test for overall effect: Z= 14.77 (P < 0.00001)
5.3.25mg
sK¥A2023 7.59 1.55 30 844 159 30 27% -085[1.64,-0.06) ——
E£EP2023 9.25 1.55 51 1205 178 51 41% -2.80[-3.45,-2.15) ——
fREeE2023 8.22 1.32 43 1099 227 49 32% -2.77[-3.51,-2.03) R
2352023 933 1.56 41 1238 214 41 26% -3.05[-3.86,-2.24) — —
Subtotal (95% CI) 171 171 12.7% -2.42[-2.79,-2.06] >
Heterogeneity: Chi*= 19.52, df= 3 (P = 0.0002); F= 85%
Test for overall effect: Z=12.88 (P < 0.00001)
Total (95% CI) 434 432 100.0% -1.23[-1.36,-1.10] L 2
Heterogeneity: Chi*= 73.31, df= 8 (P < 0.00001); F= 89% t

Test for overall effect: Z=18.39 (P < 0.00001)
Test for subaroun differences: Chi*= 45.92. df= 1 (P < 0.00001). F=97.8%
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Figure 3

the metformin alone control group
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Forest plot comparison of 2 — hour postprandial glucose(2 h PG) levels between the dapagliflozin combined with MET group and



116

v T R 25 PR gk R

A2 1 2026 4E 1 (A 447 )

BEX (¥ P >0.05), 5 fs3cHk™" " Ay
HOMA - B/K A5k 8 7R , 35 4% 51 I & — B WU
PEim HOMA — B 7K P 1 850 R 2400 T B A = HORUIICxF
HEZH () P <0.05) WK 5,
4.6 HOMA -1IR 7/KET{L

FELR R AR VRS0 BT R, AR 7 TR ST,
TRTTHI, IS8 IS — H DU -5 5 R — B ORUDIC)
HEZH Y HOMA — IR JKPAESE 2 b 22 R I 0 gi it
B (Y P>0.05), 7 Rscuk™ T b
HOMA - IRAEfb 7R , 3546 1) 3 B 6 — F ORUNI 4 s
ik HOMA - IR /K- A93R 97 SR 408 T 3 —
XS BEZH (34 P <0.05) , WK 6,
4.7 AREUREE

6 FESCHR: TN R, RIE K E Y
AR R, ERE R, IS GEKE —H

KUK 25 8 AN BRI 2 A 2R 45 90 ] — Y BUAIR i
HEF It EERH LRITFHE XL (Y
P>0.05), WK 7,
4.8 EmEREE

SR SCHRY TS TR SRR B A R AL
PIRLEAVR A e A 23 5 0 — O ORUIIORT R AT AR e it 27
L ERHTILIFE L (P >0.05) , ILE 8,
4.9 MREAGBREEER

2 R SCHR AR AR B A UK
2 W PR FR e iR R A R 5 ] ORI R 4 AR
Giitsr L 2ERHILGITFE L (¥ P>0.05), I
EER

YRS 25T, A58 SCHRECR AR R 5110 G
FBIE, A DL SR T U 1 40 8, BT AR 33— 25
i Hr .

SEARSIREE — I

Study or Subgroup Mean SD Total

1 — R0

Mean Difference

Mean SD Total Weight IV. Random. 95% Cl

Mean Difference
IV. Random. 95% CI

HES2023 6.05 057 43 571 023 43 181%
2812023 11.28 1.1 41 985 1.01 41 171%
FRENE2023 1353 3186 49 1145 234 49 132%
EEP2023 11.36 1.22 51 905 115 51 171%
SK¥%2023 11.35 0.96 30 1065 094 30 17.0%
32024 1098 1.07 70 914 122 70 17.5%
Total (95% CI) 284 284 100.0%

Heterogeneity. Tau®= 0.82; Chi*= 105.39, df= 5 (P < 0.00001); F= 95%
Test for overall effect: Z= 3.66 (P = 0.0003)
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Figure 4

alone control group

Forest plot comparison of fasting insulin( FINS) levels between the dapagliflozin combined with MET group and the metformin

SEGEFREES — B0 B — R0 Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean _SD Total Weight IV. Random, 95% CI IV. Random, 95% CI
{HEF2023 3412 048 43 3024 126 43 239%  3.88(3.48,4.29)
23572023 515 077 41 432 066 41 24.0% 0.83[0.52,1.14) -
£5P2023 523 065 51 42 062 51 241%  1.03[0.78,1.28) =
STk¥2023 70.85 9.64 30 6411 912 30 7.8% 6.74[1.99,11.49]
3pE2024 52.34 4.78 70 4512 40 70 20.2% 7.22[5.76, 8.68] I
Total (95% Cl) 235 235 100.0%  3.36[1.75,4.96) >

Heterogeneity: Tau®= 2.77, Chi*= 228.39, df= 4 (P < 0.00001), F= 98%
Test for overall effect: Z= 4.09 (P < 0.0001)
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Figure 5

combined with MET group and the metformin alone control group

Forest plot comparison of homeostasis model assessment — beta cell function( HOMA — @) levels between the dapagliflozin

IS — HIRET
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R — 0

Mean Difference

Mean SD Total Weight IV. Random.95% Cl

{2023 6.75 1.32 43 739 25 43 6.0%
28\2023 202 0.45 41 233 052 41 184%
82023 278 053 47 362 061 47 17.9%
RIS 2023 4 276 43 521 23 49 46%
EEP2023 2 0.36 51 239 055 51 191%
k342023 219 0.46 30 263 055 30 17.3%
3pE2024 1.52 078 70 258 094 70 165%
Total (95% ClI) 331 331 100.0%

Heterogeneity: Tau*= 0.07, Chi*= 28.67, df= 6 (P < 0.0001); F=79%

Test for overall effect: Z= 5.02 (P < 0.00001)
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Figure 6

Forest plot comparison of homeostatic model assessment of insulin resistance ( HOMA - IR) levels between the dapagliflozin

combined with MET group and the metformin alone control group
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pr vl 1 iSO Risk Ratio Risk Ratio
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Figure 7  Forest plot comparison of total incidence of adverse drug reaction between the dapagliflozin combined with MET group and the

metformin alone control group
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Figure 8  Forest plot comparison of incidence of hypoglycemia between the dapagliflozin combined with MET group and the metformin

alone control group
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Figure 9  Forest plot comparison of incidence of urinary tract infection between the dapagliflozin combined with MET group and the

metformin alone control group
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