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Efficacy of the Dual Therapy with Glucagon-like Peptide-1 Receptor Agonist and Basal Insulin
for Insulin-treated Japanese Patients with Type 2 Diabetes

Tomoko NAKAGAMI, Arata ITO, Junko OYA, Chisato ISAGO,
Yukiko HASEGAWA, Yuki TANAKA, Moritoshi KURITA, Naoki HIROTA,
Reika TSUZURA and Yasuko UCHIGATA

Diabetes Center, Tokyo Women’s Medical University School of Medicine

Aims: The aim of the study was to assess the efficacy of a 9-month dual therapy glucagon-like peptide-1 re-
ceptor agonist (GLP-1 RA), which comprises lixisenatide (Lix) and basal insulin glargine (IGla), and related factors
in insulin-treated Japanese patients with type 2 diabetes (T2DM).

Methods: We retrospectively collected data from T2DM patients with HbAlc =7.0 % under insulin treat-
ment at Diabetes Center, Tokyo Woman's Medical University Hospital from Feb. 2014 to April 2015. We selected
40 patients who had been switched from conventional insulin treatment to IGla + Lix, and body mass index (BMI),
HbAlc, and total insulin doses matched 20 patients who continued the same treatment (C group).

Results: Of 40 patients with IGla + Lix treatment, 20 continued (M group) and 9 quitted IGla + Lix due to in-
sufficient glycemic control (Q group) for 9-months. The 9-month change in BMI, and total insulin dose decreased
and basal insulin dose increased significantly in M group compared to C group. Compared to Q group, M group
had a significantly lower baseline 2-hour postprandial glucose but higher C-peptide reactivity and C-peptide in-
dex.

Conclusion: The 9-month observation study revealed the potential of IGla + Lix dual therapy as a new treat-

ment option for insulin-treated patients with T2DM, especially those with sufficient endogenous insulin secretion.
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Insulin Treated Patients with Type 2 Diabetes

Conventional Insulin * IGla+Lix
Treatment Group | = Group
n=20 n=40
/Quit Group n=9 \
(due to insufficient glycemic control)
9 months Side effect n=8
observation = (gastrointestinal symptom)
Transfer n=1
Hospital visit interruption n=1
Q/Iissing data n=1 /
L

Maintain Group
n=20

Fig. 1 Flow diagram of study subjects

IGla, insulin glargin; Lix, lixisenatide.

*: Matched by body mass index (BMI), glycated hemoglobin Alc, and total insulin doses.
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Table 1 Clinical characteristics of the control and IGla + Lix groups

Control Group IGla+ Lix Group p-values

Number (% men) 20 (45.0) 40 (45.0) 1.000
Age (years) 68 (59, 74) 56 (46, 69) 0.014
Duration of diabetes (years) 19 (14, 26) 7 (11, 26) 0.424
Body weight (kg) 69.3 (62.3, 77.4) 72 2 (58.9, 85.8) 0490
BMI (kg/m?) 26.1 (237, 289) 269 (244, 34.0) 0.124
HbAlc (%) 84 (7.6, 89) 4(7.7,9.1) 0.588
Blood glucose (mg/dL) 148.0 (89.8, 180) 1600 (116.3, 230.3) 0.156
Dose of total insulin (U/day) 31.0 (20.1, 51.0) 27.0 (183, 41.5) 0.308
Dose of basal insulin (U/day) 16.0 (8.7, 30.0) 15.0 (9.9, 23.3) 0.712
Dose of bolus insulin (U/day) 16.5 (8.7, 30.0) 12.0 (6.3, 24.0) 0.350
Cr 0.74 (0.57, 0.98) 0.76 (0.65, 0.96) 0.581
e-GFR 68.3 (57.1, 80.4) 77.3 (56.3, 83.0) 0.761
Insulin treatment, number (%)

Multiple Daily Injection 15 (75.0) 22 (55.0) 0.161

Basal Plus 0 (0.0 8 (20.0) 0.043

Mixed Combination Therapy 3 (15.0) 5 (12.5) 1.000

Basal Supported Oral Therapy 2 (5.0) 5 (12.5) 1.000
Oral glucose lowering drug, number (%)

Sulfonylureas 7 (35.0) 12 (30.0) 0.772

Metformin 15 (75.0) 26 (65.0) 0.560

Thiazolidinedione 2 (10.0) 7 (17.5) 0.704

Dipeptidyl peptidase 4 inhibitor 6 (30.0) 3(75) 0.049

o-glucosidase inhibitor 5 (25.0) 8 (20.0) 0.744

Data are presented as median (interquartile range) or numbers (proportions).
BMI, body mass index; HbAlc, glycated hemoglobin Alc.

Multiple Daily Injection: thrice-daily insulin injections.

Basal Plus: basal insulin + one additional insulin injection.

Mix Combination Therapy: mixed insulin injection once or twice daily.

Basal Supported Oral Therapy: single basal insulin injection + oral glucose lowering drug.

) v o¥hE G A YA YoM, &%
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HbAlc, £k 2 BpHIMMEM, K%, BMI, :6E7%
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AR E RN L7
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O H 12 1% Chi-square test, Fisher's exact test
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B LR 200 L7z, REFTVICE, i,
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albumin creatinine ra-

1% 2 ReMIbEE, HbAle, CPR, CPI, Cr, ACR,
eGFR, ZMVARE LTI A L.

WA B AT 1 Statistical Package for Social Sci-
ence (SPSS) for Windows version 24.0 (IBM, USA)
T T, WHIERE T p<005 x HRAH D &
L7.
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D). PEHZEOBIMZEEIIMRSRE TIEFRO T, o IEE
TIEA MRV 500mg1@]®&'@25)0f:.

—E177—



44

Table 2 Comparisons of mean change of variables between the conventional insulin treatment and maintain groups

Control Group (n=20)

*Comparison between 2

Maintain Group (n= 20) Groups, p-values

Baseline 9 months C(Illgr;{g)e Baseline 9 months C(Illgr;{g)e **Change ** *ril}g:nge
HbAlc (%) 8.3 7.7 -04 8.0 8.0 -03 0813 0.552
(7.6, 8.7) (7.5, 8.8) (—0.7,02) (7.6, 8.8) (7.2, 84) (—0.7,04)
2-hour post prandial 148 129 -90 144 136 0.0 0.820 0.735
glucose (mg/dL) (90, 180) (95, 178) (=703, 34.0) (109, 191) (95, 164)  (—67.3, 25.0)
Body weight (kg) 69.3 68.5 0.3 718 69.6 -24 0.002 0.002
62.3,774) (61.2,786) (—11,1.1) (57.1,780) (54.0,772) (—4.1, —09)
Body mass index 26.1 259 0.1 26.8 26.3 -11 0.002 0.002
(kg/m?) (237,289) (238,287 (—04,4.0) (237,325) (22.8,31.3) (—18 —-04
Dose of insulin
Total insulin 31.0 315 0.0 245 17.0 =90 0.001 0.007
(U/day) (20.5, 51.0)  (20.0, 50.0) 0.0, 1.5) (155, 438) (105, 235) (—233, —23)
Basal insulin 16.0 17.8 0.0 15.0 17.0 2.5 0.014 0.016
(U/day) (12.0, 229) (11.3, 22.9) (0.0, 0.0) (8.5,20.8) (105, 23.5) 0.5, 8)
Bolus insulin 16.5 15.0 0.0 12.0 0.0 -120 <0.001 <0.001
(U/day) (8.7, 30.0) (8.7, 285) (0.0, 0.0) (4.7, 30.0) 0.0,00) (=300, —4.6)

Data are presented as median (interquartile range).
HbAlc, glycated hemoglobin Alc; IQR, interquartile range.
*. Wilcoxon signed-rank test.

**. Comparison was made between change in control group and change in maintain group.

*#%. Comparison was made between change rate in control group and change rate in maintain group.

Table 2 \ZHkFEARE, xHIREE D KRS BT 5 K EIR
TG A= DI HBOZELRE, 2HMICBITS9
M HMOZALE & 2R Lg% /R)$. HbAlc (38
FhMaRE & T 92 H&ISHEBERE T3 03 %k
T, TS 04 %K T2 0MAEE DAETIE
% <, 2HEH @D HbAle DZALE % ©H NTZALERITHE
oz, Bk 2 WEMUBEE D2 LR & 2 =K1
DWTH 2 M TR o7z KEIL, BT
(SRR B AR & e _T 9 A A T 24 kg A B2
U725, SR CIEAET, Mkl & o 2
FER CHAREZALE 2 S ONIBLRICH B A Z DT
(M & 3H p=0.002). BMI bKEE FKE 92 HMH
DZEALE R 5 NI LRIC 2 B CTHESE RO 72
(Mi# &b p=0002). A > 2 VEITHKERHE T
BIEEBALGIRE & T 9 A H T 9.0 U/day A B A%
AL, AR TIREMIERO T, 9 HH o2 ke %
LUMICEALEIC 2B CAHREAZ RO (p=0.001
& p=0007). FLBEA > 2 v EIIHRBLEE O BIZBHLG
& RTODPHMT25U/day M3 52 b AHET
7, FHRBETIIAET, 9 HMOZ LER 5 NS
ZALRIZ 2B CARAZRD: (p=0014 & p=
0.016). BANA > 2 ) Y EIZDOWTIE, fkFiHE T3
RGN S5BINA v A ) Yedik L7720 9 H I
T 120 U/day DF E R 2380, —Jixat AT
2ot <, 9 HBOE bR L S ONTELFIZ 2B

BCHEZEZEDZ (iE & D p<0.001).

3. IGla+Lix AENRICEHE L /- EF D5

IGla+ Lix % 40 £ O v T 9 20 A 18 0 i 358 H ik Foi
ARHETH 7220409 H 9 ZIFEREIC X 1 IR
HEHA TS &M S EHS IS Twiz (kb
i) (Fig. 1). B2 L D b HbAle 28 LA L 72
643 HBIE 16 2rABICHIESH
THED, 2BV CTRBIZHARI Y SILEAC
W R > £ 1% 2 IR B B A 28 180 mg/dL PA | & 72
LHENREL holzzo 4 AHICHIESERATWY
7o, WEEEHE CIIH IR IC IR T, B0 R 2 K
WA A A B <, CPR & CPI XA EICE -
7z(Table 3). —7J7, 4F#n, MR, fk&E, BMI, 1 ~
A U, Cr, ACR, e-GFR IZifERH T2 % 3
Doz,

O Y AT 4 v 7 JaE T % v TRk 2 3
L7zHlF2 00 LzE 2 A, BIZREBKO CPLAS
084 (Hhuufi) KifzBEZRL L6 084 DL lo
F v X (95 %fEFHIX ) 1& 7.00 (1.10-44.61) (p
=0039) TH o7z, ZNLUINA B2 BHERK T % 52
Dol

4. HEXHAEHOEIER

ARERI M, MUBEAE 70 mg/dl A K MR % 5%
R 725 0E 4%, IGla+Lix BT 225 % (9/40)
Thotz. ) bk T TlE 25 % (5/20) TH 1,
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Table 3 Comparison of baseline characteristics between the maintain and quit groups

Maintain Group Quit Group p-values

Number (% men) 20 (40.0) 9 (33.3) 1.000
Age (years) 56 (47, 68) 69 (56, 73) 0.105
Duration of diabetes (years) 17.8 (13.7, 25.0) 26.5 (10.1, 34.4) 0417
Men, number (%) 8 (40.0) 3(33.3) 1.000
Body weight (kg) 71.8 (57.1, 77.9) 61.5 (59.0, 79.8) 0.729
BMI (kg/m?) 26.8 (23.7, 32.5) 26.8 (245, 36.9) 0.835
HbAlc (%) 8.0 (7.6, 8.3) 84 (8.2,9.5) 0.216
2-hour postprandial glucose (mg/dL) 144 (109, 191) 197 (166, 269) 0.049
ACR (mg/gCr) 40.3 (94, 245.9) 434 (8.3, 100.4) 0.724
Cr 0.76 (0.68, 0.97) 0.74 (0.57, 0.96) 0.660
e-GFR 74.9 (47.6, 90.8) 737 (514, 83.7) 0871
CPR (ng/ml) 1.80 (0.99, 3.29) 0.78 (0.51, 1.48) 0.017
CPI 1.01 (0.76, 3.18) 0.46 (0.38, 0.82) 0.007
Fasting plasma glucose at measurement of CPR (mg/dL) 140 (109, 183) 160 (118, 206) 0.367
Insulin treatment, number (%)

Multiple Daily Injection 8 (40.0) 7 (77.8) 0.209

Basal Plus 4 (20.0) 2(222) 1.000

Mixed Combination Therapy 4 (20.0) 0 (0.0) 0.280

Basal Supported Oral Therapy 4 (20.0) 0 (0.0) 0.280
Dose of total insulin (U/day) 24.5 (155, 43.8) 34.0 (185, 55.0) 0.365
Dose of basal insulin (U/day) 15.0 (8.5, 20.8) 12.0 (9.5, 25.0) 0.835
Dose of bolus insulin (U/day) 12.0 (4.7, 30.0) 16.0 (9.0, 34.0) 0.253

Data are presented as median (interquartile range) or numbers (proportions).
BMI, body mass index; HbAlc, glycated hemoglobin Alc; ACR, albumin creatinine ratio; CPR, C-peptide reac-

tivity; CPI, C-peptide index.

Multiple Daily Injection: thrice-daily insulin injections.
Basal Plus: basal insulin +one additional insulin injection.

Mixed Combination Therapy: mixed insulin injection once or twice daily.

Basal Supported Oral Therapy: single basal insulin injection + oral glucose lowering drug.
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aY b= VOEALZIF L 720, FEROBENA ¥
2) Y OHIRIZ & o TAEREIE & GLP-1IRA O &5k
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BAMEBI T OIARREIC A > 7 LF Y 3EDND 5 & g
FEMEDMES) L CABRRIRD S ST 5 2 L 2VR
ENTWABY, 72 A V7 LF v MBI
MO H % 3% LT ATP AR ENLHE SN T
BRBEROE X PEENTE LR, I VAT U5
WHIHRIEH 28T 5 2 L3 PEEhTwaYY, £
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RITERIZOWT T BFICEHA L, FEEE RS
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ARIFFEDRA % DTSR T 5. H—lliftnHis
MEBEETH Y, EFARIFRON TSR, Bl
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