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GSEREERER - BE

S I R MO ST & B L AR
R 5 B R i R 5

ZEEL
(A AZ#HBEER 7o, T4 &2 071000)

TE . BY TR EA B G RIRE T ZELS STHE R B R T i, ik HBimEmEd

FEAUS g 5T PR RIS fe BE A2, ATRRZAMR A B AL Z B A &, P R T4 A 11 A3k B % ,0.1~ 0.2 u/kg,
1 R/d; IR LA R T iR HHEBM B E A IS IR 10 u/ K, 1 R/ AR R B Z B &, F & T i4His 6%

BEAEEK, A ER B, A IMET 3N A G ITR e K PEJ% Ble) A AL R R SRk, R R B
RRER AR, R 3EMENMSSH B, L P A BABLE 56, LA 53 B LANGe3t o0 A7 5 RIS LA L 3%
24, AN S6 0] BEA LK 40, RAH S4B AN H oW, BRAWES XD EF W EHELhLEY
(HbATc) J5J5 2 h e 4% (2 hPG) Fr & I 45 (FBG) 89 2483 K T *FBBAL(P <0.05) , RKIx 40 5 KA LE 7315
HbAlc.2 hPG A= FBG # ZAL 4, £ F 3 A4 FE XL (P >0.05); KALE ST 6 CR K G (CRP) K45%
JR(PCT) & W K A K KW F(VEGF) #4LA£ K B F—B,(TGF-B,) 9 £4A3 KX T XI5 3¢ 4L (P <0.05),
*¢ HB48.7& 97 B /& CRP\PCT .VEGF.TGF—B, #) 2183 K TiXIa 28 (P <0.05) ; A48 97 Wl )5 k& é
Ji 7 B (BUN) (o UBF (Scr) 49 Z4E34 X T X3 Ao 3t FEAL(P <0.05) , A BB A X B 2074 77 A )6 B2 MER & & |
BUN . Scriy 2804, 2573 R4t 5 & L (P >0.05) ; B2 77 B R & TR X I6 4 (P <0.05) , 3K
gl b5 2t B4 B A 2 Rk, 2 R FE (P >0.05) ; BEA 2 An X T 2 AR fn 48 8 A R K T AR (p <
0.05), X328 5 BEA S, 2 F Rt 2 E (P >0.05), 34 8% B oRebfofli5 4 % L4k, £ F RYit
FENL(P>0.05), it 15 FF G IEHRIES T LS T4 IR B 9%, A B TR S RST &,
P& B R, I T ARAR o K R e,

KEIE . BRI R MBS FA G ; BALZEE ; WRITA ; BRAMWIEN

HRESZES . R692.9;R587.2 XEEFRIZED . A

Clinical study on the combination of insulin degludec/liraglutide
and calcitriol in the treatment of diabetic nephropathy*

Yang Fei, Yuan Yuan
(Department of Endocrinology, Hebei University Affiliated Hospital, Baoding, Hebei 071000, China)

Abstract:Objective To investigate the clinical efficacy and safety of insulin degludec/liraglutide (IDegLira)
combined with calcitriol in diabetic nephropathy (DN). Methods DN patients were randomized into three groups:
Control (n = 53, calcitriol + insulin degludec), Experimental (» = 56, IDegLira alone), and Combination (n = 54,
IDegLira + calcitriol). Efficacy, changes in glycemic control (HbAlc, FBG, 2 hPG), inflammatory markers (CRP,
PCT, VEGF, TGF-B,), renal function (f2-MG, BUN, Scr), and adverse events after 3 months were compared.
Results The magnitude of improvement in HbAlc, FBG, and 2 hPG was significantly greater in the Experimental
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and Combination groups than in the Control group (P < 0.05), but similar between Experimental and Combination
groups (P > 0.05). The magnitude of reduction in CRP, PCT, VEGF, and TGF-f, was significantly greater in the

Combination group than in the Experimental and Control groups (P < 0.05), and greater in the Control than

Experimental group (P < 0.05). The magnitude of reduction in f2-MG, BUN, and Scr was significantly greater in the

Combination group than in the Experimental and Control groups (P < 0.05), but similar between Control and

Experimental groups (P > 0.05). The total effective rate was significantly higher in the Combination group than in

the other groups (P < 0.05). The incidence of hypoglycemia was significantly lower in the Experimental and

Combination groups than in the Control group (P < 0.05). Rates of nausea/vomiting/diarrhea were comparable.

Conclusion IDegLira combined with calcitriol improves glycemic control, reduces inflammation, enhances renal

function, and lowers hypoglycemia risk in DN patients compared to insulin degludec plus calcitriol or IDegLira alone.

Keywords: diabetic nephropathy; insulin degludec/liraglutide; calcitriol; clinical efficacy; safety evaluation

W PR 95 B 94 (diabetic nephropathy, DN ) 2 ¥ J&
o R8T DL R R O RIE 2 — R R TE 2 B R
J# (type 2 diabetes mellitus, T2DM ) £ # 1 , Fifi & %< 9
(308 , DN {9 R R RS I . B 45 B B 2y B
3 IR K R I R AR BT AY I E , DN A IA T ME BE K,
A AN BEAT A O LT, T RE S BUE D RE AL
It R RERE N, e KR e M AR B L GIRIT
B o R L el AR O e iz 3 A 7
BT T T RCA R . H ET L IR YT T2DM (1 24
Y22 Bh Z2 0, T 8 IR 97 AT 2 2 il I 1) o I T B
Z Ul TEAS e 8 2R DA R A 1 P R 1) R A AR
FIA AR 104 XU T 48 52 DG TR ARG, B B 23R T
SR AT LA R4 ) I EL 3R 2 A T I e e
AT BE A R 0 PR A S FH 2 AR M 25 4
) T AR, TR R IOBE 2= A K -1 (glucagon-like
peptide—1, GLP-1) 52 14 3 )1 57 52 16 J7 W B s 19 B
M), OB IR T T2DM A 2z —P.
TR TR I 2% R LB IR T S A o — i B 1 Ik
50, FlG T PR R B 2R GLP-1 A2 (A3 3l 57 #) ik
B IR0 XUE VR, SRR 0% o8 A , i B A5 0%
A R R R AR L B B A =R —
ol PR 2 A2 2K D 9 A o R AR, )
1) J5 2T i Al Sz & AE S 1, By — & 1B R4 VR T
WF5E R, B A =B RE A Aok 3% DN & M E 2
AE , I T RE AE 22 ' JUE 0 28 1 AR PR, A Y
PLIR T TE A R I 28 M 47 68 IR T S WOk 5 1k — 1
15 DN YR I7 I R 7 30 8 22 4
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1.1 —fRAER
PEHEL 2021 4F 1 H—2023 4F 1 A b K 2# 6 =

B I 1Y 174 1) DN B3 o 98 AbRifE : OFF A (2 Al
W PR 1 9 )T e 92 W b o 5 Q% A 9T i
2l i T 3 SR R 5 DI R B2 Ak e 4 | A I MR A
@WK . HEBRARUE : QG I B ; @46 I
28 PR QA T IR IR S FL I s DFE R E
IREBEfT . ASBF 5T 26 B5 B B 24 10 B 25 DA S5 At of (it
5:202012003 ) , B FI K8 28 8 M R .
1.2 Zim akFI S5

AL B E K2 (B ABRAR A ™, F
ZHUET- : H20030491 , HLAK : 0.25 pg/hir s fEAT 1] 46 XUk
5 R, db ot i Mk (i 25) A BRA B AR 7 [ 245
F:520190028 , BLAK : B 32 3 mL: 300 u; AR S R
FHL K, R IINEE S AL IR B A BR A W A 7=, [ 2
5 £ 8120210026 , BEA% : 732 3 mL (300 u:10.8 mg) .

C [z v 4 1 (C=reactive protein, CRP) . [ 45 2% I
(Procaleitonin, PCT) | Ifil. & N & 4 K H F (vascular
endothelial growth factor, VEGF) b A K I+ - B,
(transforming growth factor—B,, TGF-,) ik 7l & 4 14
FI 96 I 2 ) 28 |

Bk-600 4= [ 8h 2 4k 40 H1 400 [ 1L AR FE R B 7
A PR F , ACCESS2 4 H sh k2 & e i 5 i
AW [ 36 [ D150 8N |, G-425-2 A I
T WIR BT S A FRA A o
1.3 SHE5ETHZE

Xof B e i A = I B 1 URUd, 1REAR, I
TSR T AR S R, 0.1 ~ 0.2 wkg, 1 K/d;
R R T G AR A 5 2R R K 10wk,
LR/ 5 Bk A AR B A = B 9%, OF 2 R i G A4y
[ S| BV /N = i
1.4 WMBIEFRSTTHIE

WITRIAIGIT 3 H G L o3 i e 3 R A
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KO S mL, B0 5 B EE WA . R4 A
Bl A A A3 A 2 B2 T Bk 2R 1 L il IR 2 A (blood
urea nitrogen, BUN ) | Ifil. L i ( serum creatinine, Ser) ;
I BE A DU OBE 4k 1M 25 2 1 (hemoglobin Ale,
HbAlc) . % J5 2 h Ifil B (2-hour postprandial blood
glucose, 2 hPG) | =5 I IfiL % (fasting blood glucose,
FBG) ;5 il 3K 4 % W BiF 3 56 462 000 1 3 CRP ., PCT .
VEGF . TGF-B, /K- .

Z: 2 CHLAOME PR 7 ) M I 7 RO AL b i o R
AT BUN Al Ser AR >40% , IIfi PR RE R AR AE 56 42 78
5 TP I < W RE IR AR AE A T 203 , BUN A1 Ser B
fiK 0% ~ 40% ; TR : AFFH FRBCERE. BA L
FONIR B AU B . IR e SR E R B R
RN

1.5 SFitEHE

O 43 1 SR FH SPSS 27.0 i it dk ik . 3R ORE
DA = bRl 25 (x £5) Ron , OBCH J7 2250 W7, itF
— 25 T A EL A LSD— K 56 5 1 B0% R LAAS B H %
R(%)Fn, WEH R, 3 — 5P e AR
IE A 56 K HEEE , o =0.0125., P <0.05 £ 547 41T

2 R

21 SAE—MERILR

3L & S8l A . Hoh, X RRA W R 5 ), B
Lo N 53 1] 5 3 50 2H W 2 B, B 2L 56 i) 5 Bk
BTE A, B A 5400, 3 2H B Ak IR
I NI DT = b R s N =R b v e
RN (P>0.05). WFE1,

F=1 SHBEE—MERLLE
205 n T 14145 SERYI (Y, x £ s) TR (kg/m?, x = 5) e (4E, x + 5)
it HALH 53 34/19 5223 +6.15 2451 +3.62 6.72+1.59
e e | 56 3521 52.01 £6.11 24.48 +3.57 6.70 + 1.65
A 2H 54 31/23 51.96 +6.02 2472 +3.83 6.89 % 1.70
X2/ FAE 0.561 0.030 0.069 0.218
P1H 0.756 0.971 0.933 0.804

2.2 3EABEMPBKTLLE

X B2 |3k 50 40 R ER & 21 9R 9T T S HbALe |
2 hPG MIFBG M Z(H L3, & Z 00, Z 7R ¥WA
Geit2E B L (P <0.05) ; Be G 4 5105 G y7 T s

HbAlc. 2 hPG F1 FBG W) Z{H ¥ K T X B4 (P <
0.05) , X 50 41 5 B A 4L Y7 7T )5 HbAle .2 hPG FI
FBG M ZMH L, Z R LGHE 227 L (P>0.05).
#E2,

R2 3ABEBITEIEHDAIC.2 hPGFIFBGEEE (xxs)

g5 ) HbAlc/% 2 hPG/(mmol/L) FBG/(mmol/L)

HITHI e P v adil) TR P RITHI IR 2l
TR 53 7.06+0.32 651+020 054+0.10 17.12+251 7.89+1.76 8.13+1.05 10.13+1.84 6.10£097 3.21+0.36
g 56 7.08+0.35 6.13+0.18 1.05+020 1671232 624+1.12 11.34+1.51 10.04+1.80 5.11+£051 5.03+0.58
BEYd 54 7.04+031 6.09+0.15 1.08+023 1695+239 6.11+1.02 11.59+1.68 998+1.71 5.04+048 5.06+0.72
F1E 0.205 91.107 142.987 0411 29.587 96.047 0.096 39.940 182.750
PiE 0.815 0.000 0.000 0.664 0.000 0.000 0.909 0.000 0.000

2.3 SHBERERTF.EBEFTLELILE

X B 3 56 21 RN G d1YR YT R SR CRP L PCT
VEGF \TGF-B, B 22 LA, &5 22 0 M, 25 w9
it E (P <0.05) ; B 43R )7 HTJ CRP L PCT |
VEGF . TGF-B, i 2 {H 4 K T 1 50 2 F1 X BRAL (P <

0.05) , %} B 4134 Y7 1l 5 CRP . PCT ., VEGF , TGF-B,
22 (8 R Tl B 20 (P <0.05) . W 3.
24 3HBEBINEELLR

X AR 2H g A R G R T R FE B2 Tk R
1 BUN . Ser 19 22 {8 LW HE , & 07 250 W7, 22 ¥ 4t
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%3 34HBEIARITAIR CRP.PCT.VEGF.TGF-B, k&

(x£s)

o IRZH 53 1875 £2.62 1572 £2.12
J W) 56 18.60 + 2.58 17.19+2.35
Beadl 54 18.43 +2.50 12.15£1.76
FE 0.208 83.735
P{H 0.812 0.000

3.52+0.24 1.89 +0.31 1.43 £0.30 0.45+0.12
1.75 £ 0.20 1.93 +£0.38 1.69 £ 0.36 0.26 = 0.08
6.12 £0.56 1.91+0.35 1.20 £ 0.21 0.73 £0.25
1943.630 0.308 37.407 111.156
0.000 0.735 0.000 0.000

X HRZH 431.42 +31.26 376.39 +23.45 68.75 £7.45 193.56 +24.73 164.50 + 18.12 30.78 +4.26
pav el 432.54 +33.02 391.71 +26.98 46.23 £5.36 195.01 £25.62 180.98 +20.41 22.75+345
e 430.79 +30.17 339.83 +20.13 106.25 + 12.69 193.76 £ 25.01 149.75 £ 15.48 48.16 £5.69
FAE 0.044 68.964 619.994 0.054 40.785 445.504
PAH 0.957 0.011 0.000 0.948 0.011 0.000

P2 B X (P <0.05); BEA 4697 1T 5 B2 Bk &
F1 . BUN | Ser A9 22 {8 ¥ K T 56 41 Foxk BE 4 (P <
0.05) , XF B8 41 A Xt B 413697 1 J5 2 M ERE M1 .

BUN . Ser i 22 e 4%, 2 R B LG22 X (P>
0.05)., W34,

F®4 BEBERTAIER2HIKEHL BUNScrib® (xxs)

XHEZ 53 047+0.11 031£0.06 0.17+0.05 836+1.69
IR 56 048+0.13 030+0.05 0.16+0.03 849+1.72
BAH 54 045+0.10 022+0.04 023+0.05 840+1.75
FIE 0.978 51.336 39.984 0.149
P{H 0.378 0.000 0.000 0.862

5.79+0.71
581+0.74 232+0.39

2.35+042

116.63 £ 13.57 100.19 + 10.36 18.91 +2.48
118.45+14.96 102.48 +10.45 19.15+2.53

421+0.50 4.15+0.78 117.04+1429 86.79+8.57 31.57+3.93
105.009 191.283 0.245 40.390 304.713
0.000 0.000 0.783 0.011 0.000

2.5 3HEBEMIGKRTZIEN

X RE AL AR K 2 RN 4LIRTT B ROR R
LXK, E R A G E L (P =7.735,P =0.021) ;
A iR yT B A RO S T B AN B (P <
0.0125) , iR I0 2 5 X BT S A RCR LR, 2 57
TG 2EE X (P>0.0125), WS,
2.6 SHBEMARKMIEE

X WAL K 56 2H R A 4L AR I B & A R LR

®5 SHEBEIRKTRLE 61(%)

XHEZH 53 14(26.41) 20(37.74) 19(35.85) 34(64.15)
REGH 56 12(21.43) 24(42.86) 20(35.71) 36(64.29)
A4 54 24(44.44) 22(40.74)  8(14.82)  46(85.19)

S K, 2R A G E L (P<0.05) ; 56 A 4l il
T 50 2 I MR A A R AR T R B R 2 (P <
0.0125) , i 4 SECA A i, ZR LG E X
(P>0.0125) . 3 ZH & W0 WXk FIE T8 & A2 3 1
B ESRTSITFEX(P>0.05), WEK6,

*6 SHBEFRRMILE #i(%)

poyiEe| 53 7(13.21) 1(1.89) 1(1.89)
5 i) 56 2(3.57) 2(3.57) 1(1.79)
it 54 1(1.85) 2(3.70) 3(5.56)
X AH 6.963 0.370 1.682
P 0.031 0.831 0.431
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RS W, 00 5 A A R 3R M B 5 IR, T2DM i
2 IMAEREAR 50% LA Lo e Ah B Al =R i
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s FUE DI BE A AR -5 00 BE A A 6 2 L S8 AR,
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