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[ Abstract] Objective To evaluate different treatment strategies for type 2 diabetes
mellitus (T2DM) patients with poor response to basal insulin in combination with first-
line oral hypoglycemic agents (metformin/sulfonylureas), and provide scientific basis for
recommending the optimal treatment strategy for patients. Methods The databases of PubMed,
EMbase, The Cochrane Library, SinoMed, CNKI, WanFang Data and VIP were searched to
collect the systematic review (SR) / Meta-analysis (MA) on the poor effects after basal insulin
in combination with first-line oral hypoglycemic agents from inception to September 13, 2023.
The original studies for SR/MA were randomized controlled trials (RCTs). Literature screening,
data extraction, and quality assessment were carried out independently by two researchers, and
data analysis was carried out by the umbrella package of R 4.2.2 software. Results A total of
1 SR and 8 MA were included in this study, totaling 72 RCTs involving 24 095 patients were
included. The main subsequent therapeutic agents involved in the included literature were GLP-1
receptor agonists (GLP-1RA), DPP-4 inhibitors (DPP-4i), SGLT-2 inhibitors (SGLT-2i) and
thiazolidinediones (TZD). The result of umbrella review showed that, compared with placebo,
GLP-1RA (WMD=-3.67, 95%CI -5.81 to-1.53, P=0.001), DPP-4i (WMD=-5.56, 95%CI -7.40 to
-3.73, P<0.001), SGLT-2i (WMD=-5.34, 95%CI -9.56 to -1.13, P=0.013) significantly reduced
HbA1c(%); GLP-1RA vs. IGlarLixi (WMD=7.49, 95%CI 7.01 to 7.92, P<0.001), GLP-1RA vs.
IDegLira (WMD=0.83, 95%CI 0.11 to 1.54, P=0.023), showing that GLP-1RA had a lower effect
to reduce HbAlc (%) than IGlarLixi and IDegLira. Compared with placebo, GLP-1RA significant
reduced weight (kg) (WMD=-3.46, 95%CI -5.30 to -1.63, P<0.001) ; GLP-1RA vs. IGlarLixi
(WMD=-8.40, 95%CI -8.86 to -7.93, P<0.001), GLP-1RA vs. IDegLira (WMD=-0.53, 95%CI
-0.99 to -0.07, P=0.025 ), showing that GLP-1RA has a better weight-loss effect than IGlarLixi and
IDegLira. Compared with placebo, TZD (OR=1.51, 95%CI 1.11 to 2.05, P=0.009) and GLP-1RA
(OR=1.24, 95%CI 1.03 to 1.49, P=0.023) significantly increased the risk of hypoglycemia;
GLP-1RA vs. IDegLira (OR=1.22, 95%CI 1.04 to 1.43, P=0.014), showing that GLP-1RA had an
higher risk of hypoglycemia than IDegLira. Conclusion Subsequent treatment with GLP-1RA,
DPP-4i, and SGLT-2i resulted in better glycemic control, and there was a weight reduction
advantage with GLP-1RA, but GLP-1RA may increase the risk of hypoglycemia.

[Keywords ] Basal insulin; Oral hypoglycemic agents; Type 2 diabetes mellitus; Poor

treatment effect; Umbrella review
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o@*@ Association, ADA ) & 7i 1) {2021 4= ADA ¥ J& i
% ;E B 2297 At ) " DA K (b 2 OB DR B A
g = 20 Fam (2020 4EfR) ) P HdE T, T2DM BAE7E
#l & HE = I 245 0 8O R A A2 2 ety B 7 P AV AR IR e
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IFERIE S 2, H5—2% O RGBS AT LIGE
F§ HbAle b5 (< 7.0% ) o UNSFRBEA FERHEE 5
RIRIT I BRI, IR 55 —Fh 254 an
DPP-4i, SGLT-2i. GLP-1RA #{ TZD. Il K#F
G R, TZD K259 T LLfi HbAle %
0.7%~1.0% ( LBRZEFNZNV G ) , HIZE TZD 2K
25 ELA R IR R A RS, R AR S P IS AN 3
AT KA AU, 5 5 25 36 P s o] 335 o {1 A
DA, A1 5 At e 5 206 P 2 T 5 T I AR
PERIAESCE AR H] = TP AU 5

AR LR BoR, 45 )RF8 454 HbAle K-
AL B BHYE 254 2 TAIAH B A AT 6 X, S5 R
GLP-1RA. DPP-4i, SGLT-2i [y45 &k Az it
A WF5E M8 GLP-1RA"" | DPP-4i"¥ | SGLT-2i"
XA AEE R T2DM 5 R 150 BE A 8508 il 1A
DPP-4i [ B AR AL ] 55 LAl R 5 R B 4D, P B
A AT i — 25 BRI I B, AT o535 ot
(R BN B, ELAS 3G n 2 2 K o ws XU, it A2
PE BB, DPP—4i/ SGLT-2i B4 i 5 2 7] i 35 4%
o A IR AR R, IR e W 35 B IR R S 2 h I b
WIS T A 2 SR FHYE 258 e 4 oR
IDegLira 1 [GlarLixi L T GLP-1RA, A #5%E
Z2 1 IDegLira 5 IGlarLixi 78 i & 2% & FH 57 & A1 [A]
S ARAIE LT, HbA Le FEARIE BRIk bR R 41
F GLP-1RAPY; AHF5E 25 5 5 AT 52— 3.
IDegLira 5 IGlarLixi Y FFEBSCRILT GLP-1RA,
JE N A LR % 2K 5 GLP-1RA 4% H BB Y
BLHI B AT DG, JEAL P 5 R AR e . IKF
(14 1 5 2R 15 2R LLAS B 42 o 2 i bE KO-, i
GLP-1RA HilHige &2 2 430, 41 il gk oo af AR 28 4300
R RS, ORI IR A R I S
I IDegLira 5 IGlarLixi H 585 i Ff GLP-1RA
Jo il L ) 205 A

g Jey e A AR S AR AR 4 BE M 25 ) 22 (B AH H L
WA 6 X, 4R WK, GLP-1RA Y P& IK & 50
i F IDegLira F1 IGlarLixi, ¥TIIHF5E 27> il ,
GLP-1RA 7£—E L AR IATE . AR Es
SRR —%. IDegLira Al IGlarLixi F [FAK &
BORAN GLP-1RA J2& i T 52 J5 il 351 v JB& &% 2R 1k
A3 T BRERREIE T GLP-1RA £H 43 Y ik 0 285 5,
F3 IDegLira Al IGlarLixi AR B2 SRR T 5
I GLP-1RA,

45 Jey A b S AT AR XURS: 1) BH P 2459 22 (8] 4
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FLieh 6 XF, 45 B/, GLP-1RA SR A K
K5 T IDeglira, {H GLP—1RA ‘5258 il XU A%
F IGlarLixio A 5% *" #£ 38, IGlarLixi 1 IDegLira
X G A 7 5 DL & GLP—1RA #BAE /0K 1fi A
MUK, B8R 1GlarLixi F1 IDegLira 7 I 4 45 il 7
A — R, (A5 GLP-1RA MG 741 L,
IGlarLixi 1 IDegLira 7] fig£3 38 I il 4 (9 XURS: o
H (R -1 (GLP-1) 2K sh#) T
IRYT 2 BRI IR R & A0 ) (2020 A ) Y
f6 i, GLP-1RA Sl fifi AR & AR, (HY
HAbREEZ ) ANk 25 ) BA B IR mpE 4 & A
KBS HEIN o AHF 5T 285 R v GLP=1RA I il 48 XURS:
KT IGlarLixi 5t 456—5, HAMRLE R GLP-
1RA {8 XU 5 T IDegLira 54518401, Al
A SREA AP A G, TEARRMATE 2058 i
115087 o

MAKSKEF, GLP-1RA JC it 2 16 ifn 4 4%
M SR R R E T AR SR AL R, IGlarLixi Al
IDegLira MY I B% 2 1 7 H b GLP-1RA H58, X
5 GLP-1RA 5 JEaih o & & 5 &b 0 B0 ML A
Ko CADA/EASD 2 HUHE GRS ey A A H L )
(2022 2 ) PN A T IDegLira, J145 LAl
53 GLP-1RA V55 W i A 345 36 B R SR AE
PREIG A | AR B ARSE . A 1GlarLixi A1
IDeglira XS HT 250 3 A i B R AR T Y
HEFE, 16 T2DM B P LR EA/EA. 2
DIV &5 SR 0 S T A, X AT RE A
WFFE 0T WS A I AT 4053, AN 254 2 8] 17
FEFTME, FoRA N2 tsERT, A 0BT
WA AT

AR KA AE T TR —
S SAPEAN ek, XTEAT Y SRIMA 2547 AR T
RELA A O A K PIE g, bl PR 5 4k e 2
FEZY) HA —E T 38 o AR TR OF
M B FH A9 metaumbrella 2 540 75 22 55 50 4% 2%
P SR/MA g8 A B RCT Bedlias X, mTLLA )
PIEZA MA, H shR B Z R (5 B LIHIESES 2
9, IFAPIT R EZ WA FIIEO A, I
AT BB 25 o (HARF I A7 7E — 2L JRy PR
P QBRI KRR By 20, AR
REHER 18t T 26 K (0 SOk mT B, LA Al
AHBESCCHR, X 0] BE S BRI T 45 RAFAE—
(1) Rk e lmfar s @XF IR S8LEYT I R TN h AR5 &
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