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Efficacy and safety of linagliptin combined with insulin lispro50/50 in newly

diagnosed type 2 diabetes mellitus patients
Yang Jing, Xu jing, Zheng Hongting ( Department of Endocrinology, Xinqiao Hospital, Third Military Medical
University, Chongging, 400035, China)

[ Abstract | Objective To assess the efficacy and safety of linagliptin combined with insulin lispro50/
50 in newly diagnosed type-2 diabetes mellitus (T2DM) patients. Methods A total of 131 outpatients with
newly diagnosed T2DM from January to July in 2015 was enrolled from Xingiao hospital. After follow-up, the
patients were divided into the observation group and the control group, with 61 patients in each group. There
were 66 males and 56 females at an average age of 44. 6 = 11. 3 years old. The observation group was
administered with linagliptin combined with insulin lispro50/50, while the control group was given with single
insulin lispro50/50 for 12 weeks. The fasting plasma glucose ( FPG), 2-hour postprandial plasma glucose
(2hPG) , hemoglobin Alc ( HbAlc) , body mass index ( BMI) , daily insulin dosage, insulin resistance index
(HOMA-IR ), and the incidence of hypoglycemia in the both groups were observed. Results  After
12 weeks, the levels of FPG, 2hPG and HbAlc were decreased in both groups (P <0.05). FPG, 2hPG and
HbAlc of the observation group and the control group were 6.8 +0.6 and 6.6 +1.0 mmol/L, 8.9 £1.2 and
8.5+1.4 mmol/L, and (6.9 +1.0)% and (6.7 £0.8) % , respectively. There were significant decreases
in the above indexes, but no statistical differences were observed in the decrease amplitudes between the 2

groups (P >0.05). There was no significant difference in BMI (P > 0. 05). Daily insulin dosage and
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HOMA-IR were reduced to 15.1 £2.2 U and 3.0 0. 2, respectively, in the observation group, and it

showed a significant difference compared with the baseline level (P < 0.05). During the follow-up, the

hypoglycemia incidences in the observation group and the control group were 9 cases and 12 cases,

respectively, with statistically significant difference (P <0.05). Conclusion

Compared with the insulin

lispro50/50 alone, linagliptin combined with insulin lispro50/50 can significantly decrease the levels of daily

insulin dosage and HOMA-IR, and lower the incidence of hypoglycemia.

[ Key words ]

insulin lispro50/50; linagliptin; newly diagnosed type 2 diabetes

Supported by the National Natural Science Foundation for Young Scholars of China (81401601). Corresponding author: Zheng Hongting, E-mail; fnf7703 @

163. com

BE DRI 2 2 At 5™ 15 35 AN B 1) 18 M ek
YUV 2 — o [ Brof PR 6 A 508 7R < 2013 4R 4
BRI B PR % B3k 3. 82 42, Wit 2035 4F ik F
5.92 42 HE X 0D 2 B 2 BOBE BR R (type 2
diabetes mellitus, T2DM ) £ # B R BUE B Korfkig
7 A BB TV AR Y , 38 7T LB 1R B 20 D)
RETEIR B RAE M R A (BBl 29A Y7 T
RE BB A A3, 0 =R 5 ZAHRBT, B L A
FHOBUNCAE: 1 i B 245 0 36 T, (HR AR 5™ J1 B )
A AREINAE 5 W s [ 1L 48 1 IR Bt 245 1 i
Mz E—ERE . BFgED Y R, KL KA 4 0
FI(DPP4i) AT LU S50 TR 5 2 FR T AR i B 4 A 3
Az O B AT Y S ) 2 vk D A A
T Bl H 252 0 IRBEGE 258 . FIRE 50T
J& T DPP4i, BE AT St 1l AT 5 H A R 25 K
%2 EE MR 2 1 HE RS X T E g s 4
FICHTIEH R 2 L AR T A
BEl 212 T2DM i35 131 4], B2 58 iliE vy 122 441, £
FEEELH W HRAE 45 61 5 WLEEZH SR RIS HITT (5%
[l - PR B B 25 8 \] ) 5 mg/d BRI TR 5 =
SO CHLA TR BN 25 A PR 7)) 3677, %k R ZH 5 56 i g
B2 50 3RYT . MPRA B E AT 12 R BE DTS, 43
BT RIAS ST 5 15 5 R I 7 R0 S e 2k

1 ABST®

L1~

2015 4 1 -7 A FIRBEI TSRS IR & ASERT e
fly 8 131 ) R PR B 0 T 7 B A 2
G NGEHL R IREL. O 19 PR e I e 92 A B
B8 9%, i 26 122 095 1 12 JE BT, o 45 L 5 41
61 {5, 4 T2 61 fl, WL # MK T4 0 1

i K BT B 48 B (body mass index, BMI) | %5 i Ifil 4
(fasting blood glucose, FPG) . %& J5 2 h Ifil ## ( 2-hour
postprandial blood sugar, 2hPG ) . ¥ 1k Il 2T &£ H
(hemoglobin Alc,HbAlc) Ji 5 2% 4 H {# F & (insulin,
INS) \HOMA-IR {f ( 75 I LM% x 25 W i i 22/22.5) ,
ZRIGIFEX(P>0.05, 1) , AA Ak,

1.2 AL HmAFE

L.2.1 giAbriE OFFS WHO BRI & %% 5
SR B IRIGIZ W (1999 ) , A7 JBR & 28 B il 0
FAHf T2DM, H HbA1C=9. 0% ; Q44 18 ~ 60 % ;
AW LA LSO, A AR IR & T
TAZE g5 5 @BE T Ao B FINZ &8 A
Ei)E=R e

1.2.2 HeBRbadE  OBEAEENIEL 25 R MR
S PR BT St s T R @l 3 A H IR A 52
IWE ) 25 OB K B R R R A 3 s A O id
UIfe A4, 5 D e i M HoAth 32 5™ H 5 o

1.3 Fi&%

BE AR TR LR S EREE
FEEIIRE GE B ST R &R k2. g
HETRIEINT 5 mg/d BRGNS 2 50 3097, XF
HE A B I B 15 2R 50 397 . R R IBIRIT ¥ N B
H =48R0 T, iR 0.4 U/ (kg - d) o i
WK 4 F BRI R TT 1k, 4 S8 s 5 A Bl 1K, /&
HEATIEIZS IE e =485 2 bl . AR 2T R
MW T SR 00 IR I 15 25 70 o, 300 s ARt 42 o )
5.0 ~7.0 mmol/L,%&J5 2 h MUBE %7 10 mmol/L L)
Wo DB R ) B e AR, O 52 BRI AS i
WEAEAT B A0 A v (UG I B A o Sl R A B < 3.9
mmol/ L) , AN A5 W ) 28] {1 ot A 43 1 K Bsf i 51 I HL 37
TR, Bl [ D A e 5 25500 4

Fx1 YEAMINEBAELH FFHR= .BMI FPG 2hPG HbALIC fE5EE HOMA-IR E&LKFEXfLE (n=61,x=+5)
20571 AERY (#) i (kg)  BMI(kg/m?) FPG(mmol/L) 2hPG(mmol/L) HbAIC(%) [ ZEE(U/d) HOMA-IR {8
WMLELH 43.1+12.0  66.5+10.6 22.418.4 10.7 1.7 13.7 £3.5 10.3 1.1 23.5+2.7 4.47 £0.8
X A 45.8+10.4  64.2+12.1 20.4 +4.1 11.7 2.1 14.5 +4.1 9.43+0.9  23.3£1.9 4.03 0.6

BMI: 4k i & 5 4; FPG ;& B fo 45 ;2hPG . &5 2 h fa 4% ; HbALC 454k o4 & & ; HOMA-IR {4 % a4 x F M B £/22.5



1860 B =PRI, 2016,38(16)

http : //aammt. tmmu. edu. cn

%2 WMEmAFMXEREARTFEIS FPG 2hPG HbAIC BMI fE5 =58 HOMA-IR Y (n =61 % 5)

20 51 FPG(mmol/L) 2hPG ( mmol/L) HbA1C(% ) BMI(kg/m?) INS(U/d) HOMA-IR {f
WA JRYTHT 10.7 £1.7 13.7 £3.5 10.3 1.1 22.4+8.4 23.5%2.7 4.45+0.8
VRIT 12 JAJE 6.8 £0.6° 8.9+1.2° 6.9+1.0" 23.5+3.2 15.1+2.2° 2.9+0.2"
XTHRZE IRYT R 11.7 2.1 14.5 +4.1 9.4+0.9 20.4 +4.1 23.3+1.9 4.0+0.6
897 12 JHE 6.6+1.0" 8.5+1.4° 6.7 +0.8" 21.5£3.4 20.7 £2.2 3.8+0.5

FPG: % Jfi £ 4% ;2hPG: )5 2 h fa s ; HbAIC 4B fn 41 % & s BMI: AR R 2 35 2 INS s 5 & 4 B 4% A 3 ; HOMA-IR 14 . & i fn 4

x WM By £/22.55a:P <0. 05, 538 7 7T Hodk

1.4 IERIEAT

WMEE 2 B 5 1R YT TS FPG .2hPG (HbA1C \BMI
JE &% 2% B H i & . HOMA-IR {5 | B /7 391 1] I il v
A
1.5 %itsr%

SKHISPSS 13.0 et iHE TR x £ 5 £,
THEGORH N ETE i VR FEARCR H ¢ K550 .

2 HR

2.1 77

122 i 835 58 1 12 TR B BT, W 2H 7350 61 491
HRLOKPALL, 12 M4 8 FPG 2hPG HbALC
Y RETRE(P <0.05) , (HPI4 R 0E 22 7 S8 =
(P >0.05) . IBJ7ATE MZLEE BMI 225 04017
HX(P>0.05), WAL 4 H PSR T 2R HOMA-
IR [AESELKF TR E, ZRAGI#RE L (P <
0.05), W#E2,
2.2 mAaeM

W 75 301 ) 4 2 49 I 7 e AR W =R i AR (I <
2.8 mmol/L) X HEZH e AR AR LA 19 AR, AR KA
I 7 AU, M 22 5 A Geit = L (P <0.05)
B e H A A s RS R , AR Kk AR R R A

3 it

i A8 I8 I 32 R 3 JLAE W RS WS i P s 2
—o BT AR S R 2T S KB RS2 IR 18 re 4
AT IR A AN EE T, 7E 2013 AE [ 2 7Y
BRI D7 1A T DPP4i E i Rk i — 2k Sk 25 4R
THEI L F BRI . 2013 4F AACE B IR A6 1A
B AR o DPPAT B — R R A (A T F XU
—Zayr it BN RIS IEE 2
HbA1C 9% LA I 1) T2DM £ # n] R BB 5 2 5 b if
7 H PR ER B RIAYT AR S EUR A RS R,
i AP — R BRI, BT LA R b A IR
FpE2g i, FIAR ST JE - DPP4i, B n] 2o 11 iR

A Al AR A 2 5 i 1 I

FIRSFNTT IR A T £ 28 B Y S LR 2L T T2DM 1Y
R EA: BEEAE . T2DM B AUUAF 7R I 5 3K ]
HF A B 5 28400 A A s I R A Th g 25 L .
FIAEFITTVE &y DPP4i, 38 1 3 4 P 45 & Ik 3% Ikl 4
(DPP4) TG AR AN , [ AR I 4 i A 155 , 0 o ot 1 10
ZHFELZ K (glucagon-like peptide 1, GLP-1) [&f# , AT
PRTFPUEYE GLP-1 BUeE™ . GLP-1 IR )7 24
B 25 Wb, GLP-1 FT S 2UAY R 1 2R 4 0 i R S
JB 5 22420 50% ~T0% , DT A S AR 5 Il A
1A, GLP-1 R 3170 ] i v a9 28 0308, i/ i iy o
B B A+ 38 h LR kA i e
15 RV AR 23 1 8 A . BIFSE 3B, T2DM M
H GLP-1 43U /0, {8 i 12 I 15 28 0 0y M SR A7 1
ICHRE b RIAS ST 5 15 5 R 156 AT B8 4 Ml R A1 2 I S
B JE M AE. I PR 5T 3 B, R AR 50T 5
WY R RO ks R K R = Bk
FH, BIRE A B A (BRSO, I ELR 2 18 e i
AR R AR

AMFSE 2 W 64112 T2DM H 35 5R FH il e 15 %
50 Bk & Al A% 50 7T 36 97, 0] A SRR FPG | 2hPG |
HbALC, M0 6 5 AT s 0B H S R i, O
IERCZ SRR I S N O (A1 R Rl M)
ESZLEITA TN

AMIFGEIL B 7 EAR P 4H S5 FPG \2hPG Fl HbALC
(T B 22 R ICGE T2 3 S, (BT SR 1T LA H RS 50T
HRA MR 15 2R 50 SR 7 411 iR 48 Ar g A £ T %o iE
Y1, A 2GRS R AR T D S R hiecs
TR A S, B R OULER 2 I 5 ZE AT T B B Tl
WK b A 2 A A R A, M (3R B
NN T AE S LA DRI R AT 4 ) S0 0B 5
DPP4i o] P36 i 5 T R, SiE 22 198 15 0F A7 VR IR, b
B 5 AR, A A T MM kb, I ELAR X T 5 i 5
FIRIT %7 RS R RS R
RO R IR & 2E X W] 5 DPP4L 38 o 4T B



http ://aammt. tmmu. edu. cn

B =R R AR ,2016,38(16) 1861

M2 M B ST RIAR ST MG R 22 5
At 1R 255K A, AT 5 00 000 5 TR A 5 R MK 5
PR BT 28 Je 2 Ve MR . AR SRS, X TR
2 T PR £ A% B 7T 35 M R & 3K 50 357 2
— MR AT 5B TS IR AT B T RE A 4
(R 1 D LBIF T GE , T — B AT b e 58 8 4 X
LB RAFFE

SE k-

[1] Guariguata L., Whiting D R, Hambleton I, et al. Global esti-
mates of diabetes prevalence for 2013 and projections for 2035
[J]. Diabetes Res Clin Pract, 2014, 103(2) . 137 - 149.
DOI: 10.1016/]. diabres. 2013. 11. 002

[2] Wang D, Sun L, Song G, et al. Effects of intensive insulin
therapy upon pancreatic B cell function in patients newly diag-
nosed with type II diabetes[ J]. Int J Clin Exp Med, 2015, 8
(1): 1391 - 1395.

[3] Cai X, Han X, Luo Y, et al. Efficacy of dipeptidyl-pepti-
dase-4 inhibitors and impact on B-cell function in Asian and
Caucasian type 2 diabetes mellitus patients: A meta-analysis
[J]. Diabetes, 2015, 7(3): 347 - 359. DOI. 10. 1111/
1753-0407. 12196

[4] Ahren B. Dipeptidyl peptidase-4 inhibitors; clinical data and
clinical ; implications [ J]. Diabetes Care, 2007, 30 (6):
1344 - 1350.

[5] Chen XW, He Z X, Zhou Z W, et al. Clinical pharmacology
of dipeptidyl peptidase 4 inhibitors indicated for the treatment
of type 2 diabetes mellitus[ J]. Clin Exp Pharmacol Physiol,
2015, 42(10): 999 - 1024. DOI. 10. 1111/1440 - 1681.
12455

[6] Trwin N, Flatt P R. New perspectives on exploitation of incre-
tin peptides for the treatment of diabetes and related disorders
[J]. World J Diabetes, 2015, 6(15) . 1285 - 1295. DOI.
10.4239/wjd. v6. i15. 1285

(7] hARBE A2 BE IR 2 o 23, 2013 AR rp [ 2 BOBE IR B i6
FERLI]. AR R AL, 2014, 6(7) : 447 —498. DOI:
10. 3760/ cma. j. issn. 1674 —5809.2014. 07. 004

[8] Garber A J, Abrahamson M J, Barzilay J I,et al. AACE com-

prehensive diabetes management algorithm 2013[ J]. Endocr

Pract, 2013, 19(2) . 327 -336.

[9] Taskinen M R, Rosenstock J, Tamminen I, et al. Safety and
efficacy of linagliptin as add-on therapy to metformin in pa-
tients with type 2 diabetes: a randomized, double-blind, pla-
cebo-controlled study [ J]. Diabetes Obes Metab, 2011, 13
(1).65-74. DOI; 10.1111/j. 1463 - 1326.2010.01326. x

[10] Lewin A J, Arvay L, Liu D, et al. Efficacy and tolerability
of linagliptin added to a sulfonylurea regimen in patients with
inadequately controlled type 2 diabetes mellitus: an 18-
week, multicenter, randomized, double-blind, placebo-con-
trolled trial[ J]. Clin Ther, 2012, 34(9) . 1909 - 1919.
el5. DOI: 10. 1016/]. clinthera. 2012. 07. 008

[11] Owens D R, Swallow R, Duqi K A, et al. Efficacy and
safety of linagliptin in persons with type 2 diabetes inade-
quately controlled by a combination of metformin and sulpho-
nylurea; a24-week randomized study [ J]. Diabet Med,
2011, 28 (11): 1352 — 1361. DOI. 10. 1111/]. 1464 -
5491.2011.03387. x

[12] Gomis R, Espadero R M, Jones R, et al. Efficacy and safe-
ty of initial combination therapy with linagliptin and pioglita-
zone in patients with inadequately controlled type 2 diabetes :
a randomized, double-blind, placebo-controlled study [ J].
Diabetes Obes Metab, 2011, 13(7) . 653 -661. DOI: 10.
1111/j. 1463 —1326.2011.01391. x

[13] Inzucchi S E, Nauck M A, Hehnke U, et al. Improved glu-
cose control with reduced hypoglycaemic risk when linaglip-
tin is added to basal insulin in elderly patients with type 2
diabetes[ J]. Diabetes Obes Metab, 2015, 17(9) . 868 —
877. DOI: 10. 1111/dom. 12490

[14] Janardhan S, Sastry G N. Dipeptidyl peptidase IV inhibi-
tors; a new paradigm in type 2 diabetes treatment[ J|. Curr
Drug Targets, 2014, 15(6) ; 600 - 621.

[15] Triplitt C, Solis-Herrera C, Cersosimo E, et al. Empagliflo-
zin and linagliptin combination therapy for treatment of pa-
tients with type 2 diabetes mellitus[ J]. Expert Opin Phar-
macother, 2015, 16 (18) . 2819 —2833. DOI. 10. 1517/
14656566.2015. 1114098

(Y175 :2016-01-02; £ [2] :2016-03-02)
(h# £ &)



