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Comparative Study on Safety and Vascular Benefits of Liraglutide and Glimepiride in Patients
with Inadequately Glycemic Controlled Type 2 Diabetes with Insulin Pump*

ZHAO Zhengli', FENG Yujun’, GENG Jianlin', GU Wei', ZHANG Xuekun' ( 1. Dept. of
Endocrinology, Hengshui People’ s Hospital, Hebei Hengshui 053000, China; 2. Dept. of Nuclear
Medicine, Hengshui People’s Hospital, Hebei Hengshui 053000, China)

ABSTRACT OBJECTIVE: To probe into the effects of liraglutide and glimepiride in the treatment of patients with
inadequately glycemic controlled type 2 diabetes with insulin pump and its adverse drug reactions. METHODS: Totally
166 patients with type 2 diabetes admitted into Hengshui People’ s Hospital from Aug. 2018 to Aug. 2020 were
extracted, after 7 d of continuous treatment with subcutaneous insulin pump (insulin dosage >0. 7 1U/kg) , the blood
glucose was still not up to standard. All patients were divided into the research group (n=284) and the control group
(n=382) via the random number table. The control group was treated with glimepiride, while the research group
received liraglutide. Peripheral blood biochemical indicators [ glycated hemoglobin ( HbA,c¢), fasting blood glucose
(FBG), 2 h postprandial blood glucose (2 hPG), triglycerides ( TG ), total cholesterol ( TC), high-density
lipoprotein cholesterol ( HDL-C) , low-density lipoprotein cholesterol (LDL-C) , lipoprotein-related phospholipase A2
(Lp-PLA2) and high-sensitivity C-reactive protein ( hs-CRP) ], insulin-related indicators [ fasting insulin ( FINS)
homeostasis model assessment of insulin resistance (HOMA-IR) ], renal function indicators [ serum uric acid (SUA) ,
creatinine ( SCr) , urinary protein excretion rate (UAER) and urine microalbumin/urinary creatine liver (ACR) ] and
vascular function of both lower limbs [ intravascular median membrane thickness (IMT) , peak systolic velocity (PSV)
and stenosis rate ] and adverse drugs reactions of two groups were recorded before treatment and after treatment of

3 months. RESULTS: After treatment of 3 months, the levels of HbA,c, FBG, 2 hPG, TG, TC, LDL-C, Lp-PLA2
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and hs-CRP in two groups were significantly lower than those before treatment, while the levels of HDL-C were
significantly higher than those before treatment; compared with the control group, the levels of HbA, ¢, FBG, 2 hPG,
TG, TC, LDL-C, Lp-PLA2, hs-CRP and other biochemical indicators in the research group decreased significantly,
while the levels of HDL-C increased significantly, with statistically significant difference ( P<0.05). After treatment of
3 months, the levels of FINS, HOMA-IR and other indicators in two groups were significantly lower than those before
treatment , and the levels of FINS and HOMA-IR in the research group were significantly lower than those in the control
eroup, and the differences were statistically significant ( P<0.05). After treatment of 3 months, the levels of renal
function indicators such as UAER, SCr, SUA and ACR, and vascular function indicators such as IMT, PSV and
stenosis rate of two groups were significantly lower than those before treatment; and the levels of the above renal
function indicators and vascular function indicators of the research group were significantly lower than those of the
control group, the differences were statistically significant ( P<0.05). There were no severe adverse drug reactions in
two groups after treatment. CONCLUSIONS: The efficacy of insulin pump combined with liraglutide is better than
glimepiride in the treatment of patients with type 2 diabetes. Liraglutide has a more significant effect on blood glucose,

blood lipids, islet function and renal function, and has higher safety.
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WA, B AN S 20 5 R ARG & 45 0 iy A2 4k,
2 AU R G (type 2 diabetes mellitus, T2DM ) & 55 FG 4R T i,
T2DM 1 375 &M PR B s | 0 I i A5 | i T a6 s A% B i PR
T S SR HR ARG TR U A Sk A T2DM &
o e PR B 5 R AT S I B A D RERAAR , BB B X T2DM
SR IEYT ARSI E S 3, BT LR 447 10 5 2 58 4, iR
R4 K838 1 A 7K P R A5 20 A &bz ) AR A RO 2
ol 5 32 AT AR 2 1T 2 W) AR 42 o) 7K ST, 32 7 5 W 38 B
Ja o R R A R I I 2 AR, o I AP A LY
WEEROR , BT B0 28 5 TR 8 2840, 455 1 R ve W 2 40,
AR 4 3 S BRAE A KAk O RGORE PR 2, AR
B 5 2R 43, TR) S AL A 2 0 9 I 3% B g 0, AT A1
By PR % T2DM 835 AR R BCR BT, (HAE AR AR )
Bl TR Y & 2R . BRI, B TR X S R AR TTROR
IRAERY A SRR IR 25 W VE i PR 24, B A AE — 58 1 48
ABIEN R IR T RAER T2DM B3 430 46 T R Fi &
SR8 BN SEIRIGYTT , WA IS IR 55 10045 3R 45 BN R R
1 #AMEFZE
L1 ZFRSRIE

TEFE 2018 4F 8 J] % 2020 4F 8 J /K h A R B BE G971
T2DM fE B £ 3 166 {4, HAB & Rp2E 25 7 BN TGS B R R
(BB FRMAE>0.7 IU/kg) iG55 7 d J5 AR A KR, A
B : (1) AHBFAF G R E 2 BU8 PRI BT 16 48 75 (2013 4F
JE) ) oh T2DM (SRR s (2) 4R 1% 18~70 5 (3) B I
LI (HbA ¢) N 7.5% ~9.0% ; =5 JE 1L (FBG) fy 7.5 ~
11.2 mmol/Lo HEBRARIE: (1) 5 IF S8 MR GY OB R AR IR
ThaE PR FLER MR 3 BB PR = B RS S R (2) X
ok 5 2% R0 - A 0 P TR 08 2 1 2 e R S 2 W O
(3) BIF A B RILRGIINE ; (4) BIF 0 LB A ERS D fE
AL, RAILECT 4 166 3543 A BFFTLH (n=84) Al
XFHRZH (n=82) . WFFELL &, B3k 44 ], Lok 40 i) 71
AEI (60.31£3.86) %3 F-4 FBG (9. 87+ 1. 54) mmol/L; -3
HbA, ¢(8.97+1.42) % . XFHRAH I, H M 46 4, Lo 36 45
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SEHAEARS (60. 87+4. 02) % 3 5F-3 FBG (9. 74+1.49) mmol/L; -
¥J HbA c(9.02+1.39) %, WiZLHE & M— OB EL, HA ]
et BT A B E NN A ES SRR, HEZ KR
=2,
L2 Fi&

PO R E R 45 T H T I8 R AL AT (& R >
0.7 1U/kg)7 d J& , A AS 545, FBG=8. 0 mmol/L, &5 2 h
MHE(2 hPG) =13.9 mmol/L, (1) X} R4 845 25 T 4% 51 26 ik
(LK 2 mg) 36T, LR MR A& 4 2. 0 mg, FA& 1T H R
25 3 R KT AR AR R e 5 3R S5 4% 91 SRR = (R
H & R A HI7E 6 mg ), O IRAY H AL 25 W) A 22 1T 8 J )
PR R 4 ORI EEREN 3 N A LAY R (2) g
2H BB AT R R S [ REAS 23 ml s 18 mg ( FUIE 78 1
%) INRYT BT 1 h 2 PSS RIS BRESTK 0.6 mg/d, 1 &
JEFVEEIG AN 1.2 mg/d B JRI AT PR (A D0, a2 i
Fe PR Vg AL 25 L e R 1.8 mg/d 3BT 3 A
I MF#E,
1.3 MEIEER

ICSE A BBV YT T BT 3 4 A JE SR A A e Ar [ b
fb i 41 & 11 (HbA,c) | %5 JE 1 4% (FBG) (& J5 2 h I b
(2 hPG) (Hh =g (TG) LR EFE(TC) | 5 % & g 2 1 iR FE
5 (HDL-C) AI%% # N5 & A M0 [ B ( LDL-C) I8 & FAH G g
fit} A2(Lp-PLA2) K C W 4 11 (hs-CRP) | | JiR 15 ZAH K
BR[ 25 M6 5 R (FINS) i Rkt 8 (HOMA-IR) |
Titete e [ PRAR (SUA) JULEF (SCr) | JRE M HEM 2% (UAER )
KR FE E/ RIUBR I (ACR) 17K, ST Bl 8 2 g
ANRFN. (1) A BFHABE 24 h N (IRITHT) A7 3 T H
JEHBUE BE I 5 ml MR BUR, & 804 E R AT H
A H 57 7600-030 A= 4k 43 M A K W HbA ¢, TG, TC, HDL-C
LDL-C \hs-CRP \SUA K Scr 7K SR FH T Bk 6 92 W2 B 32 ( Tt I0C
SRE W M &, B B A R B A R A E) R
Lp-PLA2; k22K 5643 B 3 1 28 FINS 7K 35 2R A HE 3k 36 46 0
UAER (ACR 7k %, (2) HOMA-IR = FBG ( mmol/L) x FINS
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(mU/L)/22. 5; R 5 RHCHUAR M : HOMA-TR = 2. 5 2 i 15 24K
Pio (3)BUTF B Dy Re k£ 367 AT JRYT 3 A H Ja kA #
FEVPAG ST B T Re , B 45 48 9 R 2R BE (TMT) |
WA B 0 VAL I 3 ( PSV) B 2 3 iy AR AR S Ab B AR, SR
FHERIN ST B FR AR Ak TR AR s R
1.4 SitEAHE

K FH SPSS 20. 0 #R AR SEA , T GOk R e i 22
(xxs) BPIEAFIR , THECROBER TR (%) 075 30K L E) 3
TEORHCBCSR B SRR A ¢ K3, T80 e 4 1) sk X
K s P<0. 05 R R A G2 L,

2 $#HR
2.1 WABREETHGEINE M AL IEFRAKF LB

P BRI IO R A5 AR AL AR K H B, 22 R
AR (P>0.05), BABHEIRIT 3 A JEH HbA ¢,
FBG .2 hPG TG \TC .LDL-C .Lp-PLA2 % hs-CRP 28 fb 847 7k
SERSVAYT AT B B G, HDL-C /K BSA PRI B, 2 58
B2 L (P<0.05); HfFsw Al B ERIT 3 M HIE K
HbA,c .FBG .2 hPG TG TC . LDL-C . Lp-PLA2 % hs-CRP %/
A FGATAK T B GG T4 BE 4, HDL-C 7K B 3 25 % R 2, 25
SR G FE X (P<0.05) L& 1,

®1 WEABFBTEIEINIMAELIERRAK T LR (x5)

Tab 1 Comparison of levels of peripheral blood biochemical indicators between two groups before and after treatment(xz=s)

- ] HbA ¢/ FBG/ 2 hPG/ 6/ e/ HDL-C/ LDL-C/ Lp-PLAY/ hs-CRP/
% (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mm0l/L) (pg/ml) (mg/L)
Bt (n=84)  BFFTG 8.97:1.40  9.30:1.57 12.2150.70  2.87%0.70 5.41£0.72 1.05£0.21 3.74:0.52  236.74x2.31  12.08£1.69
WIE3AAR 7376187 % 7.5260.31°% 93150647 1.69£0.45 7" 3.41£1.027F 11620 127F  2.74£0.46 " 174.65:2.157 % 8.52¢1.57**
MIBH (n=82)  BIFHG 8.81:1.37  9.4821.55 12.4240.72  2.5420.73 5.30+0. 69 1.02£0.19 3.58:0.50  232.43:2.30 12.32:1.72
B3R 81261.30%  8.79:0.32%  10.870.60F  2.07¢0.51F  5.09:1.03*  1.09:0.10*  3.18:0.49*  202.74£2.08"  10.34£1.60*

Ve S RAAITRIALL, * P<0.05; SXFERLLAST 34 RARLL, *P<0. 05

Note; vs. the same group before treatment, P<0.05; vs. the control group after treatment of 3 months, P<0.035

2.2 MABEFRTHEREBEEXERKEILE
PHZLIB R YT T FINS (HOMA-IR 45 [ 5 5 A SCHR r K-
HZE I TG A0 L (P>0.05) 53697 3 D H A, 4LE ¥
FINS \HOMA-IR 845 /K P27 HIFEAR , HATTE 41 FINS
HOMA-IR BEGH & B B L F XTI 4, 22 A Gt 2 X
(P<0.05), L% 2,
®2 WAREFRTEIGERRBXIERAKFLE (rss)
Tab 2 Comparison of insulin related indicators between

two groups before and after treatment(x+s)

4 fit ] FINS/ (uU/ml) HOMA-IR

R (n=84) gl 50.41£13.74 19.02+1.48
w3 AR 35.72412.52* 12.37£2.09**

XHHALL (n=82) e idill 49.81+13.67 18. 74+1.39
B3 AE 47.31£13.87" 16.87+2.18

HE SIRALRITHIRLL, * P<O.05; SRS IBALATT 3 A RARIL, "P<0.05
Note; vs. the same group before treatment, P<0.05; vs. the control group after treatment of 3

months, P<0.05

2.3 WAREFRTAIEBIGRIERKELRER

IBITHT, WAL UAER SCr SUA J ACR %55 Th g F 4
KPS, 2R BTG4 L (P>0.05) 53097 3 M AR, W
8 #H UAER SCr.SUA 2 ACR %55 R4 br 7K F- B W AR T
IRITHT, HAFSE 4 35 1 UAER (SCr SUA J¢ ACR /KB i I
TR, 22 5 Gt 2# i L (P<0.05) , ]L3& 3,
2.4 WHEBEETAIELEIN&EILE

TRYTHT, PILH AR U T AR IMT (PSV MRS S LA, 22 5%
YIS 5 L (P>0.05) 3897 3 A G, W4 B 18 T g
IMT \PSV K7 W] WA T4 97 A, HLAF 92 20 /8 35 1 IMT,
PSV Bz R AR F X R4, 2 RWAH G228 X (P<
0.05), .32 4,
2.5 ARRI

IBIT 3 AN AU R IRA 48 ] g 3 v, & AR AR g 3 4],
FARIMME 161 55T 50 B35, R AEAR b 4 1], 7™ E AL

x3 WARERTHIESINEEIERK LS (xs)

Tab 3 Comparison of renal function indicators between two groups before and after treatment(x=s)

45 e UAER/ (mg/24 h) SCr/(wmol/I.) SUA/( pmol/1.) ACR/(mg/mmol)

BIgtH (n=84) bl 186. 74+43.71 161. 87£25.74 315.8720.21 11.573.47
73 AR 105. 63£31.28 ** 71, 84£20. 63 ** 24.61£31.43*% 5.05:1.21*%

KR (n=82) SITRT 189.29+42. 54 158.61+26. 54 318.74+19. 74 11.97+3. 54
T 3 AR 130. 74+32. 74 90. 87+22. 47 250. 6733, 74 8.54+1.19

e SR, P05 SRR 3 AR, 'P<0.05

Note; vs. the same group before treatment, P<0.05; vs. the control group after treatment of 3 months, P<0.05
MBS 195 R DL HAAS BB s LR E AN ROV A AR R 2 AORRIFACRE . F AT, 46 51 SERR AL 8 IR A5 2 A2 78 T2DM f§
G EE X (P>0.05) H R UG T —E BT RGAR S SRR AR 3 AURIIRE 259
3 itig A B AN AR R 2 A2 A A S HAE T, Al 2 IR 2R

BELE R NSRS HALAY TR HATA YT T2DM % UL 75
Z& (BRI 18] 25 AT RE 2 i A o O e, 8 A it K AR K
B A FEARIBTREN R 23RS R R, 5 th R i
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x4 WMARBEFRTAIEMEINRELLE (xs)
Tab 4 Comparison of vascular function indicators between
two groups before and after treatment(x+s)

41 it IMT/mm PSV/(en/s) e

B (n=84) IRITHT 0. 340. 06 63.27+9.54 24. 742,15
w3 AR 0.17:0.03 %% 30.7427.42*%  9.63£1.76**

FHR (n=82) AT 0.32+0.05 63.74+9. 68 23.98+2.08
3R 0.21£0.04*  45.97+8.02" 15.87+1.81*

 SRARITATILE, *P<0.05; SATIAAT 3 0 ARAIIE, "P<0.05
Note; vs. the same group before treatment, P<0.03; vs. the control group after treatment of
3 months, P<0. 05
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ACR 255 DI REAE b K I T 6 R, 328 78 B T2DM £
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I, U0 T I e LR 2 0, R B A B A A AR A 2 HE
A5 I 1), VAR R B, I AR AR T A A T o ) AL
[RY A 2 43081 MUAE L IS 0/ Y, FEAILAAR B 75 22 P RRUR S
T 55 11 5 5B P AR5 o DR A5 48005 Y D R, 38 AT 3 AL
PRIGIISRE IR ZS S L BRAE IR 45 SR 22 B, R 8 ok o 4
95 B BB 1 B TR B — i BB RICR , S AR 9T Rk AL
FRAEO T B AL AE G 7 W G K4 5 — A G I R, L R
TR PGS . AT P, 25 3 4 H IEIT, BdLR
HIM T EE IMT PSV Kk 25 AKX TIA97 AT, BB 41
F I T BE IMT \PSV KBk 4% SR T X6F R AL, 2 W1 A1) ir 8 ik nT
2ot T2DM BB E 1 B AE D fg , #7 5K 148, AR EE 36 . T4
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