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Efficacy and Safety of Long-acting GLP-1 Receptor Agonist Semaglutide for Type 2 Diabetes: A
Systematic Review

LU Zhiwei', SUN Hao®, LI Ying', XIAO Longke', DONG Yan', LIU Aina',ZHAO Zhenyu'(1.Dept. of Pharmacy,
Research Institute of Endocrinology, Metabolic Diseases Hospital of Tianjin Medical University/Key Lab of
Hormones and Development, Ministry of Public Health, Tianjin 300070, China; 2.Dept. of Pharmacy, the
Affiliated Hospital of Tianjin Institute for TCM, Tianjin 300020, China)

ABSTRACT OBJECTIVE: To systematically evaluate therapeutic efficacy and safety of long-acting glucagon like peptide-1
(GLP-1) receptor agonist Semaglutide vs. placebo or other glucose-lowering drugs in the treatment of type 2 diabetes mellitus
(T2DM), and to provide evidence-based reference for T2DM in clinic. METHODS: Retrieved from PubMed, Embase, Medline,
Cochrane library, randomized controlled trials (RCT) about Semaglutide (trial group) vs. placebo or other glucose-lowering drugs
(control group) in the treatment of T2DM were selected during the establishment of database to Sept. 2018. After data extraction
and quality evaluation with Cochrane system evaluator manual 5.1.0, Meta-analysis was performed for HbA,c level and compliance
rate, fasting plasma glucose (FPG) level, systolic blood pressure (SBP), diastolic blood pressure (DBP), body mass index
(BMI) , body weight pulse frequency level, the incidence of hypoglycemia and gastrointestinal reaction by using Rev Man 5.3
software. RESULTS: A total of 12 RCTs involving 9 966 patients were included. The results of Meta-analysis showed that
compared with control group, trial group could effectively decrease the levels of HbA,c [MD=—1.03, 95%CI(—1.22, —0.85),
P<<0.001] and FPG [MD=—1.14, 95% CI(—1.53, —0.76), P<<0.001], increase compliance rate of HbA,c [RD=0.40, 95% CI
(0.31,0.49) , P<<0.001], reduce SBP [MD=—2.61, 95% CI ( —3.23, —1.98), P<<0.001] and DBP [MD=—0.56, 95% CI
(—0.96, —0.16), P=0.006], decrease BMI [MD=—1.25, 95% CI ( —1.51, —0.99), P<<0.001] and body weight [MD=
—3.60, 95%CI(—4.24, —2.96), P<<0.001], increase pulse
frequency [MD=2.16, 95% CI (1.51, 2.81), P<<0.001]. The
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but there was no statistical significance in the incidence of hypoglycemia events between 2 groups [RD=0.00, 95% CI( —0.01,
0.02), P=0.44]. CONCLUSIONS: Semaglutide can significantly decrease HbA c, FPG, body weight, blood pressure and increase

pulse frequency in T2DM patients, and increase the compliance rate of HbA,c. Although the incidence of gastrointestinal reaction is

higher than control group, but the risk of hypoglycemia is not higher, indicating Semaglutide is well tolerated and safe.

KEYWORDS Glucagon like peptide-1 receptor agonist; Semaglutide; Type 2 diabetes; Efficacy; Safety; Systematic review
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RCT"™, 119 966 | T2DM B3 (BLH . 7EEA T Meta 7y S5 FWALREEZ )  AFIFRIEAF LN E 1,
Brisk, T B E R E LT AN BB BA S S 22 AANARNAEZRETNER
Fz1 MNHARERER
Tab 1 Basic data of included studies
PNl
GoERERER a9 Y e Fhft FRE R
Marso SP(2016)° R4 1 648 647 1013 035 SEM B 0.5~1.0 mg, B8 1k 104 00
R 1649 046 989 660 PLA B 0.5~1.0 mg, B 13
Ahren B(2017)" Eui| 818 554 412 406 SEM 0.5~ 1.0 mg, B 11 56 0233560800
poReE 407 546 208 199 SITAHK 100 mg, B A 1K
Aroda VR(2017)" RE4l m 56.6 379 343 SEM B 0.5~1.0 mg, B8 1% 30 0233500800
R 360 562 195 165 GLA, B 13
Davies M(2017)" Evi| 69 568 48 21 SEM 5 1.0 mg, B 11k 2 02000
R e 7 589 40 31 PLA
Kapitza C(2017)” B4l 37 56.0 n 10 SEM A 0.5~ 1.0 mg, B 13 12 09
IR 38 570 % 14 PLA
Sorli C(2017)" R4l 258 540 140 118 SEM AR 0.5~1.0 mg, #H 14C 30 03360800
pijie 129 539 70 59 PLA
Ahmann AJ(2018)" B4l 404 564 219 185 SEM B 1.0 mg, BT 11K 56 D3DHODOIW
R 405 567 28 177 EXE ER 5 2.0 mg, B 11k
Kaku K(2018)" RBA 40 583 340 140 SEM AR 0.5~1.0 mg, FH 14 56 0360800
B 120 592 90 30 PLA
Lingvay 1(2018)" A4l 319 56.6 179 140 SEM B 0.05~0.3 mg, B H 1k 2 9
TR 129 511 7 57 PLA
Pratley RE(2018)" R4 601 5.5 3l 20 SEM 1 0.5~1.0 mg, B 13K 4 D3HEETE00
B 598 555 3l 267 DUL B 0.75~1.5 mg, B 1k
Rodbard HW(2018)" A4l 263 59.0 151 11 SEM B 0.5~1.0 mg, B8 1% 30 D3DED90
R4 133 588 7l 62 PLA
Seino Y(2018)" R 25 583 154 51 SEM F0.5~1.0 mg, A 11k 30 2608
AL 103 579 81 n SITAR 100 mg, B F 13

E : SEM R IR, PLA S 25, SIT A PUASSITT , GLA Jy HRS B
Note: SEM is semaglutide , PLA is placebo, SIT is siglitin, GLA is glargine insulin, DUL is duladutide, EXE ER is exenatide preparation
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Fig 1 Bar graph of bias risk
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0.001], 25 2450 AS [F] A TV 2H 3 B, 4528, 1l 2
Y5250 R 0.5 mg[RD=0.35,95% CI(0.24,0.47) , P<
0.001].1.0 mg [RD=0.43,95%CI1(0.31,0.56) , P<<0.001]

N — 2 [, NYREEY
B, HbA ¢ IAhR 34 5 T X5 BRA, 22 R A Geit 2 X
2
HEILE 2,

Risk Difference

421 g
Pratiey 2018 206 301 156 298 7.3% 0.16(0.09,0.24) -
Aroda 2017 208 362 137 360 7.3% 0.19[0.12,0.27) -
Ahren 2017 257 400 110 407 74%  036(0.29,042) -
Kaku 2018 201 239 50 120 70% 042032052 —
801 2017 9% 128 32 129 69%  049(0.39,060) -
Rodbard 2018 8 132 15 133 70%  050(0.40,060) —
Subtotal (95% CI) 1571 1448 428%  035[024,047] >
Total events 1048
Heterogeneity Tau?= 0.02; ChP= 67.12,df=5 (P <0.00001); P= 81%
Testfor overall effect Z= 6.01 (P < 0.00001)
4.2.2 SEM 1.0mg
Pratiey 2018 2% 300 199 200 73%  012(0.05,019) -
Ahmann 2018 270 404 161 405 74%  027(020,034) -
Ar0da 2017 24 360 137 360 74%  035(026,042) -
Ahren 2017 303 400 10 407 74%  047(041,053) -
Sorli 2017 84 130 32 128 69% 0.48(0.37,0.58) -
Kaku 2018 29 241 50 120 70%  049(040,059 -
Davies 2017 63 60 19 71 67%  065(052,077) —_
Rodbard 2018 103 131 15 133 714% 0.67[0.59,0.76) -
Subtotal (95% CI) 2044 1924 572%  043[0.31,056] >
Total events 1552 73
Heterogeneity: Tau= 0.03; Chi*= 140.28, df= 7 (P < 0.00001); F= 95%
Test for overall effect Z= 6.76 (P < 0.00001)
Total (95% CI) 3615 3372 1000%  0.40[031,049] L 4
Total events 2600 1223
Heterogenefty Tau?= 0.03; Ch = 208.04,df= 13 (P < 0.00001); P= 94% 5 =+ s y

Testfor overall effect Z= 9.08 (P < 0.00001)
Testfor subaroun differences: Chi*= 0.90. df=1 (P=0.34). F= 0%

B2 HbAciEHRFEH] Meta 247 FRPKE]
Fig 2 Forest plot of Meta-analysis of compliance rate
in HbAc
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2.3.2 HbA«c/KF  10IHFSEHRIE T 9 443 {9 B #EGYT
B J& HbA ¢ 7K Ay AR (R s 0e 19 R B 5% ()4 Se it 5
FME(P<0.1,1"=95% ) , >R FHBEH LR AR TR A 3500 1
0T . Meta 23 Hras B Bos iR 4H H 3% HbA ¢ /KK T

X B8 44 [MD=— 1.03, 95% CI ( — 1.22, — 0.85) , P<
0.0017. 4k 25 24 35 & AN [R] A7 20 43 A, 4528, il
20 25 245 57 5~ 0.5 mg[MD=—0.89, 95% CI ( — 1.14,
—0.64),P<<0.001].1.0 mg[MD=—1.15,95%CI( —1.41,
—0.89),P<<0.001]H}, HbA ¢ /K F-HHE T X HRZH , 25 e 1
BEeiteEm S TEE 3,

Experimental Control Mean Difference Mean Difference
Study or Subaroup SD_To IV, Random, 95%
1.1.1 SEM0.5mg
Ahren 2017 -13 108 409 -05 108 407 58% -0.80}0.95,-0.65] -
Aroda 2017 -121 102 362 -083 097 360 58% -0.38}0.53,-0.23) -
Kaku 2018 -1.7 077 239 -07 11 120 65% -1.0011.22,-0.78] -
Marso 2016 -11 145 826 -04 145 824 58% -0.7010.84,-0.56] -
Pratiey 2018 -15 104 301 -11 086 299 57% -0.40[0.55,-0.25] -
Rodbard 2018 -145 103 132 -01 104 133 54% -1.35(1.60,-1.10 -
Seino 2018 -19 101 103 -07 101 103 63% -1.20(1.48,-0.92) -
Sorli 2017 -145 113 128 -002 118 128 52% -1.43}1.71,-1.19) -
Subtotal (95% CI) 2500 2375 44.5% -089[-1.14,-0.64] L d

Heterogeneity: Tau™= 0.12; Chi*= 105.39, df= 7 (P < 0.00001); F'= 93%
Testfor overall effect Z= 6.91 (P < 0.00001)

1.1.2 SEM 1.0mg

Anmann 2018 45 121 404 -09 121 405 57% -0.60(0.77,-043) -
Anren 2017 416 103 409 -05 1.08 407 58% -1.10(1.24,-0.96) -
Aroda 2017 164 097 360 -083 087 360 58% -0.810.95-067) -
Davies 2017 419 085 69 -03 086 71 53% -1.6001.83,-1.32) -

Kaku 2018 2 078 241 -07 11 120 55% -1300152,-1.08 —-—
Marso 2016 1.4 145 822 -04 145 825 58% -1.00(1.14,-0.86] -
Pratley 2018 418 104 300 -1.4 104 298 57% -0.4000.57,-0.23) -
Rodbard 2018 4185 097 131 -01 087 133 55% -1.75[198,-152) —

Seino 2018 22 101 102 -07 101 103 53% -1.5001.78,-1.22) —

Sorli 2017 4155 141 130 -002 118 128 53% -1.53[181,-1.26) —
Subtotal (95% CI) 2968 2852 555% -1.15[-1.41,-0.89] >

Heterogeneity. Tau™= 0.16; Chi*= 170.80, df= 9 (P < 0.00001); F'= 95%
Testfor overall effect Z= 8.70 (P < 0.00001)

Total (95% C1) 5468 5227 100.0% -1.03[-1.22,-0.85] <*
Heterogeneity: Tau= 0.15; Chi*= 312.64, df= 17 (P < 0.00001); = 95%

Testfor overall effect Z=10.87 (P < 0.00001)

Testfor subaroun differences: Ch*=1.92. df=1(P=0.17). F= 47.9%

E3 HbAc7KFH) Meta 53 1 R bk E
Fig 3 Forest plot of Meta-analysis of HbA c level
2.3.3 FPGU/KF TIHWFFHRIE 1 5 698 fi] 1 5 156 iy
Ji7 FPG /K- (R AR AR & B IRl et 2 S ik
(P<0.1,I"=93% ) , R JH Bl HILAIC 0 452 80 55 I 4007 3¢t 43
Bro Meta 73 B4 R oK | RG24 235 FPG /KR4 iR
2 (MD=—1.14,95%CI( — 1.53, —0.76) , P<<0.001].
HR A 25 25 700 N [RIEA T3 2 oA, 25 5L, 1 2 45 24 711

2 E] 1 2
Favours [experimental] Favours [control)

4 0.5 mg [MD=—0.97,95% CI( —1.61,—0.33) ,P<
0.001].1.0 mg [MD=—1.29,95% CI(—1.77, —0.81) ,
P<<0.001]8, FPG 7KK T X R4, 22 R 3 Geit
BT 4,

Experimental Control Mean Difference Mean Difference
Study of Subgroup _Mean SD Tot IV. Random, 95% ndo
2.1.1 SEM0.5mg
Ahren 2017 -21 201 409 -11 211 407 82% -1.0011.28,-0.72) -
Aroda 2017 -204 223 362 -212 213 360 81%  0.08[0.24,0.40] T
Kaku 2018 -23 156 239 -07 11 120 82% -1.60[1.88,-1.32) -
Pratiey 2018 -22 208 301 -19 208 299 80% -0.30(083, 003 ]
Rodbard 2018 -16 356 132 -05 355 133 60% -1.1011.95,-0.25] -
Sorli 2017 -251 211 128 -055 1.59 129 76% -1.96[242,-1.50] I
Subtotal (95% Cl) 157° 46.0% -0.97[-1.61,-0.33]

Heterogeneity: Tau®= 0.58; Chi*= 94.61, Of 5P« 000001) P=085%
Testfor overall effect Z= 2.98 (P = 0.003)

2.2 SEM 1.0mg

Ahmann 2018 28 261 404 -2 282 405 7.9% -0.80(1.17,-043) -
Anren 2017 26 201 408 11 211 407 82% -1.50(1.78,-1.22 -

Aroda 2017 273 223 360 -212 213 360 81% -0.61F093,-029) -
Kaku 2018 27 155 241 07 11 120 82% -200(228,-1.72 -

Pratiey 2018 28 208 300 -22 208 209 80% -0.60(093,-0.27) -
Rodbard 2018 24 35 131 -05 353 133 60% -1.90(275,-1.05

Sorli 2017 234 209 130 -055 159 129 76% -1.79224,-1.34]

Subtotal (95% CI) 1975 1

Heterogeneity. Tau™= 0.37, Ch*= 74.40, df= 6 (P < 0.00001); F = 92%

0%  -1.29[-1.77,-081] -
Test for overall effect Z= 5.26 (P < 0.00001)
-

Total (95% CI) 3546 3301 100.0% -1.14[-1.53,-0.76]
Heterogeneity: Tau= 0.45; Ch*= 182.21, df = 12 (P < 0.00001); = 93%

Testfor overall effect Z= 5.82 (P < 0.00001)

Testfor subaroun differences: Chi*= 0.62. df=1 (P = 0.43). F= 0%

B4 FPGIKFH Meta 347 ZR M E
Fig4 Forest plot of Meta-analysis of FPG level
234 MAtisg b ZIOFFRARGE T EF R AT S
SBP[S—?. 10-12, 14-15] DBP[6_7‘ 10-12, 14-15] BMI[6_7‘ 10-12, 14, 16] M:}:rﬁ:

-2 -1 1 2
Favours [experimental] Favours [control]
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T O O R R T 0 g AR A Meta 43T 45 SR
R I B F Y SBP K- MD=—2.61,95%CI(—3.23,
—1.98) , P<<0.001], DBP 7K *F- [MD=— 0.56, 95% CI
(—0.96, —0.16) , P=0.006], BMI /K *F- [MD=—1.25,
95%CI (—1.51,—0.99), P<<0.001] {4 fi /K F-[MD=
—3.60 ,95% CI(—4.24, —2.96) , (P<<0.001) ¥J{i& T %F
HEZH 5 Tk #5000 R K S & T X B8 4 [MD=2.16, 95% CI
(1.51,2.81), (P<<0.001) . HR4 45 24557t AN [ 43 %A
[FFEARIEA T AL 5 BT, 25 2R 5 K Meta 23 B 48 R AR —
0, AR 2 (0.5 mg) & Hh & ik 5 % HE A1 7E % Ik DBP
TR T7 THRCRAR 4 [MD = —0.37,95%CI( —0.96,0.23),
P=0.23], 2R G F 2 R 2.
F2 HsRamERICE

Tab 2 Summary of the other index analysis results

s W AR B P gg MDRDOSGC) P
SBP Bk TR 5608 16 [E -2.61(-3.23,-198)  <0.001
SEMOSmg  6°"RF 2060 2 FE -206-2.99,-112)  <0.001
SEM 10mg 7R 3760 12 [ilE -3.05(-3.89,-221)  <0.001
DBP Bk TR 5608 0 [EE -0.56(-0.96,-0.16)  0.006
SEMO0Smg 67U 2960 0 ME -037(-096,023) 0230
SEM1O0mg  75%"BH 3769 30 [HE -072(-126,-0.18) 0,009
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ABSTRACT OBJECTIVE: To conduct methodology/reporting quality reevaluation for Meta-analysis/systematic evaluation of
anti-TNF-o monoclonal antibody in the treatment of ulcerative colitis. METHODS: Retrieved from the Cochrane library, PubMed,
Embase, CBM, Wanfang database and CNKI during data base establishment to Nov. 2018, Meta-analysis/systematic evaluations of
anti-TNF-amonoclonal antibody in the treatment of ulcerative colitis were collected. After data extraction of literatures that meet the
inclusion criteria, methodological quality and reporting quality of included studies were evaluated by using AMSTAR scale and the
PRISMA statement. RESULTS: Fourteen literatures of Meta-analysis/systematic evaluation were included. The average score of
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