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Efficacy and Safety Evaluation of Glucagon-like Peptide-1 Receptor Agonists for Renal Protection in
Patients with Type 2 Diabetes

LIU Junhong'? GAO Yali', LIANG Cuilyu', CHEN Qiying', CHEN Mingzhu?, ZHANG Yin'"(1.Department of
Pharmacy, The Second Affiliated Hospital of Fujian Medical University, Quanzhou 362000, China; 2.Department of Pharmacy,
Fujian Medical University, Fuzhou 350000, China; 3.Quanzhou Medical College, Quanzhou 362000, China)

ABSTRACT: OBJECTIVE To systematically evaluate the efficacy and safety of glucagon-like peptide-1 receptor
agonists(GLP-1RA) in the renal protection of type 2 diabetes(T2DM) patients, and provide evidence for clinic.
METHODS Computer retrieval of PubMed, Embase, The Cochrane Library, Clinical Trials.gov, CNKI, WanFang Data and VIP
databases, and manual retrieval of the included references. Randomized controlled trials(RCTs) for T2DM using GLP-1RA alone or
GLP-1RA in combination with other conventional agents(experimental group) versus conventional treatment without GLP-1RA or
placebo(control group). The search period spanned from the establishment of the database to January 30, 2022. Meta-analysis of the
included data was performed using RevMan 5.4 statistical software. RESULTS A total of 7 studies were included, including 7 985
cases in experimental group and 6 633 cases in control group. Meta-analysis showed that the experimental group significantly
reduced the incidence of renal complex endpoint events[Z=2.17, P=0.03, RR=0.79, 95%CI1(0.64, 0.98)], urinary albumin creatinine
ratio[Z=11.66, P<0.00001, MD=-23.74, 95%CI(-27.73, —19.74)], incidence of new macroalbuminuria[Z=5.79, P<0.000 01,
MD=0.76, 95%CI(0.69, 0.83)], hemoglobin Alc[Z=12.76, P<0.000 01, MD=-0.94, 95%CI(-1.09, —0.80)] and estimated glomerular
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filtration rate[P=0.0007, Z=3.39, MD=-7.37, 95%CI(-11.63, —3.10)], the differences were statistically significant. One study
showed that the experimental group could significantly reduce 24-hour urinary albumin excretion rate. However, there was no
significant difference in the incidence of acute renal failure between the two groups[Z=0.63, P=0.53, MD=1.13, 95%CI(0.78, 1.63)].
In terms of safety, except the incidence of hypoglycemia, the incidence of adverse reactions in the experimental group was higher
than that in the control group, including diarrhea, nausea, vomiting and loss of appetite, with statistically significant differences.
CONCLUSION  Existing research evidence shows that the common adverse reactions of GLP-1RA are gastrointestinal reactions
and can be tolerated. Compared with placebo or conventional treatment without GLP-1RA, GLP-1RA may have a protective effect
on the kidney of T2DM patients, and this conclusion needs to be further verified by RCTs.
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Tab.3 General information of included studies
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Fig.2 Assessment of risk bias in included studies
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Fig. 5 Forest plot of comparison of changes in 24 h UACR
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meta 7317, Meta 7345 R B, 48 A K
EAHIREM AR, 2 AR HA5
24 X [2=5.79, P<0.00001, MD=0.76, 95%CI
(0.69, 0.83)]. XFRAY meta SAT4E R UL 7.
24.1.7 SMEBEBEERKER H 2R
(4 400 1)) )38 T T2DM B E R HTIG Ak B e
v AR ARG L, Hohign ] 2 880 7], XTI
2 1 520§ . 2 WAF5Y 22 18] O S P (P=0.93,
P=0%), R FH [ 2500 85 A 4T Meta 73 4T o
Meta 7 AT 25 R s, IR AT A IR St B e
v RAEFRMIE, 2dMERKASRITFE XL
[Z=0.63, P=0.53, MD=1.13, 95%CI(0.78, 1.63)].
XTI meta 73BT 25 LA 8

242 GEMAHT 7R A S Bl
(14 460 1) R T GLP-1RA JEI7 R 5 A B N )
KA, HAIRIRL 7906 F], XHIRLL 6 554 i,
42 A 43 B T T 5 R AR R RO
WK 5 T EAT meta 73BT o X1 ) meta 43 B 45 51

Re X HRZH

W 9,

Ak, Gerstein 207 W45 T HR R . ##
ZRGEABRGEARAR N, ZFHIARA5I#
B HnfAER PR ESMEE T R REE R
AR, ZRAEAGI#E L (P=0.315).
2.4.2.1 HHEAR RN AR
2.4.2.1.1 JESARRRNEER A S Wrsgle)
238 T T2DM B IR IT R E IS AN R RO & 4
R, HAIRIRA 7906 1, XFHRLL 6 554 . 4530
WIFE A BRI (P=0.28, P=22%), #CRHIFE
RNAR LT meta S04 . Meta 485 R R, ik

BRI RETE A BN Z AR X R, 2 dH a2
SH G E X [7=8.83, P<0.00001, RR=1.60,
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Fig. 6 Forest plot of comparison of changes in HbAlc
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Fig. 7 Forest plot of comparison of the incidence of new massive albuminuria events
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Fig. 8 Forest plot of comparison of the incidence of acute renal failure

o E IR 22 2024 4F 3 H 45 41 55 6 14

Chin J Mod Appl Pharm, 2024 March, Vol.41, No.6 - 829 -



242,11 BEAR KRR AR

R pagicE| Risk Ratia Risk: Ratio
Sudy or Subgroup  Events Total Ewvents Total Weight M-H, Fixed 95% €I M-H Fixed, 95% Cl
Gerstain 2021 233 2717 B4 1339 161% 1.8201.39 233 -
Gorotein 20170 GEO 4949 430 4002 BIAW 1030136 177 [ |
bosenzos 2019 17 (IE3 £ 15 1.1% ZEOM. 3 683 .
vaon 2017 a3 o C 3z 013% ~2.93 0745 224 37 *
TORrEh2c21 2 0 1 500 02% 2004, 2 5o
Tolal (5% Clp 7A0R a551 4000, 1B 144, 1.77] 4
Total evats 422 fnT
Feteroge-eity: Chi= 511, cf= 4 (F = 0.28 7= 22% 001 051 | 150 160
S - . . .
Tesl for overg | eTect: Z2= 8.2/ < 0.02007) i?ﬁiﬁgﬁéﬂ E'Z%Xﬂ'ﬁﬁﬁﬂ
2.42.1.2 WRIHARS BB K AR
REG4 papitiil Risk Ratio Risk: Ratio
Shudy or Subgroup . Fvants Total Fuants Tofal Weight B H, Randam #5% €I M H, Random, 95% Ol
Forctaln 2021 160 2717 T8 1EID BOLEW =49z 4, T2 L
Cerstein 2019 325 4949 -84 4952 424% 241175, 255 =
Wosenzoq 2018 189 1E3 = 131 159% Q3B [22: 396 I —
Yon 2017 g 7 C 32 9b% 1293079 22437 *
Tolual (35% Cly 7058 8504 100.0% 5.09 [1.09, 0.00] e
Total evets 409 e |
Feterogereity: Tau®= 031 Gh®=13.35, d*= 3 (P=C.002% [*= 77% l U l |
Test for wera | efect 2= 3,68 P = 0.0J02) 0.01 0.1 ! 10 100
’ TR TR IR
24213 SBOA R RN EER
I paicEe| Risk Ratio Risk Ratio
Siudy ar Subgroup Fvents Total Pwents Total Weight M-H, Fixed 95% €1 M-H. Fixed, 95% CI
Forstaln 2021 3 ITIT GTEIA 14 BO0[2.58 47| -
Garstaln 2013 735 4949 BE 4332 ThEH IT302.38 313 [ |
Wrosenzon 20148 ch 1E3 1z 131 34% 2AH51.36 47z -
“an 2C17 9 7 C 3z N.13% 22337136 367 87
SERghC 0 a1} 1 o A 0330001 7oz
Total (35% Cly 7906 5554  100.0% 2.90]2.58,327] ’
Toatal evets 1138 saz | \ | |
Feterogeeits, ChiF=672, cf=4 (P=10.1%91 F=40% ! ¥ T !
- 0.01 0.1 1 10 100
Tood for ogera L efoct 2017 92 (F - 0.200C1) : iy L1 4
24221 TR BRI & xR TR TR AL
L i\ of R 2E Risk Raliv Risk Faliv
Stuchy or Subsgroup  Fwents  Total Evends Total Weight M.H, Random, 85% Cl M-H Random. 5% Cl
Gerstain 2021 148 =717 15 1354 37 3% 434 [2 82 8149 ——
Eopstein z019 320 4940 104 4907 G0.3% 30320z, 369 |
sz an 2010 T 1683 0 dal IT% IZTIN.3C 3824 . r
Tolal (95% CI) 7829 472 1000% 3.49 [2.41, 6.746] e
Talal evzivs LE: 119 | | | |
Helzrogenslty: Tau®= 208, ChIF=412, H=2 (3 =C13), F=5]%
Testﬁ:?o\-arasjl afecs 2= 557 (F=0.10001} f ) 0.01 0.1 N ! 10 100
FTRARIAL TR IR
2.42.2.2 fRIBEAR B R & A3
R pagicE| Rish Reiliv Risk Rudic
Study or Subgrou Events Tatal Bwents Total Weight M-H Ramdom. 95% Cl MH, Random, ©5% <1
Gerslkain 2021 126 2717 3y 1359 3949% 1721119, 2.44] —
Gierclein 2019 213 4249 394 L9927 BO1% 147 162, 1.24] .
Tuwlal (95% C1) 7968 6311 100.0% 1.3@ [0.9u4, 1.95] e
Tota ewents el 391 . . |
=_ e- 2_ SN . ) ) T
Heteroge e by: Tau®= 0.05; Ghi®= 3.7C, oF =1 (P =0.05;; F=73% 02 1 5 5

Testfor oue ol efedt L= 1Ei"{P 01]}

9 TR K R AR E

ﬁ%ﬁ%éﬂ SFN R

Fig. 9 Forest plot of comparation of incidence of adverse reactions
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ZRH 83t %8 X [Z=17.52, P<0.000 01, RR=
2.90, 95%CI(2.58, 3.27)].
2.4.2.2 EFFUREIA BN KR
2.4.2.2.1 EBEIFFARRNEAR A 3 T
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WS RIAFAE B2 F ik (P=0.05, P=73%), HCRH
Bl HIL G 55 B JE AT meta 43 . Meta 43 45 31 1
7w, 2 HRIZESAERASGEAE L [Z=1.65, P=0.10,
RR=1.36, 95%CI(0.94, 1.95)].
3 g

L EWGYT . BRI AT LLGE ff (HAS BE RH 1k
PEAT I BB 0 & A2 0T & J S DKDP, DKD )%
S L WG AN S, YRS R S TG AR A
AR ZELA L, JLIRS ML A s A 55 2]
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N H CKD (B EM TR . Bk, 75288
FEAE b X GLP-1RA XF T B IE R 458 . 75
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Mz, BETA BRI PLHRE RSO 0 B 5T 45
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A U ) BRTR K K b FR 1 T GLP-1RA £ T2DM &
It DKD B R H o i Rk 75 2 — 25 B TEAK
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A IR Y B E ST S 2 K Y . ARRIEIE AN
AW 7 TR AP E B A 2SR, Bk
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