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Fig. 1 Fasting plasma glucose levels (FPG) in 30 inpatients with type 2 diabetes who were treated treated with bas-
al-bolus insulin therapy (BBI) (glargine 300 U/mL [Glargine 300] + glulisine + metformin 500 mg [Metformin 500]) were
stabilized. The patients then wore a continuous glucose monitoring device (attachment day: day 1). After stabilization,

the BBI dose was maintained. The patients were classified into two groups. In Group 1, vildagliptin (100 mg; Vilda-
gliptin 100) was added from days 3 to 7 and the metformin dose was increased from 500 mg to 1000 mg from days 5
to 7 (VM intervention). Next, vildagliptin was washed out and the metformin dose was decreased from 1000 mg to 500
mg on days 8 and 9. Then, the metformin dose was increased from 500 mg to 1000 mg from days 10 to 14 and Vilda-
gliptin 100 was added from days 12 to 14 (MV intervention). Group 2: Vice versa.
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Table 1 Data are shown as the median (interquartile range)

Characteristic Total VM-MV group MV-VM group Vps(\l\;[l\\/[/l\\]/ll\\//[)

N (Male/Female) 30 (20/10) 5 (10/5) 5 (10/5) p2=1
Age, years 725 (66.5-82.8) 73 0 (68.5-82.5) 72 0 (63.0-82.5) p1=0.65
Duration of diabetes, years 15.5 (2.5-25.0) 13.0 (6.5-25.0) 18.0 (2.0-24.0) p1=09
BMI, kg/m? 21 9 (19.7-23.9) 21 9 (20.5-24.4) 21 2 (18.3-23.7) =0.38
HbAlc (NGSP), % .7 (7.9-10.6) 7 (8.0-10.2) 2 (7.9-10.8) p1=0.95
GA, % 25 7 (21.8-28.8) 26 4 (21.7-28.3) 24 9 (21.8-304) p1=0.87
CPR, ng/mL 4(0.7-2.1) 6 (0.9-2.1) 3(0.7-1.9) p1=0.39
FPG, mg/dL 161 0 (134.5-181.3) O (139.5-169.5) 157 0 (126.5-182.0) p1=0.98
CPI 9 (0.5-1.1) 0 (0.6-1.1) 8 (04-1.1) p1=047
U-CPR, ng/day 32 4 (16.0-64.3) 36 4 (16.6-82.0) 29 3 (18.8-44.2) p1=0.58
Total insulin dose, U/day 15.0 (10.0-23.8) 15.0 (10.0-22.5) 15.0 (10.0-22.5) p1=0.86

p1: Mann-Whitney U test, p2: chi-squared test

VM-MV: vildagliptin, metformin increase (VM intervention), next, metformin increase, vildagliptin (MV interven-
tion). MV-VM: MV intervention, next, VM intervention. BMI, body mass index; HbAlc, glycosylated haemoglobin;
GA, glycoalbumin; CPR, C-peptide immunoreactivity; FPG, fasting plasma glucose; CPI, C-peptide index; U-CPR,

urine-CPR
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Fig. 2 The glycemic variability in CGM during the observation period in VM intervention and MV intervention.
The data are shown as the median (thick lines) and interquartile ranges (fine lines)
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Fig. 3 The number of days required for a 15 % reduction in the mean 24-h glucose level.
Rate, rate of 15 % reduction; CI, confidence interval.

Table 2 The number of days required for a 15 % reduction and the glycemic variability percentage

VM intervention MYV intervention p
15 % reduction days, n [mean glucose level (0:00-8:00)] 3.0 [2.0-4.0] 5.0 [4.1-5.0] p1=0.048
15 % reduction days, n [mean glucose level (8:00-24:00)] 2.0 [1.5-2.5] 3.0[2.1-39] p1=0.048
15 % reduction days, n [SD (24-h)] 1.0 [1.0-1.5] 3.0 [2.4-3.6] p1=0.001
15 % reduction days, n [SD (0:00-8:00)] 1.0 [1.0-1.5] 4.0 [1.4-5.0] p1=0.003
15 % reduction days, n [SD (8:00-24:00)] 1.0 [1.0-14] 3.0 [2.1-39] p1=0.005

GVP until achieved, % 16.0 (12.6-20.8) 17.0 (14.2-21.9) p2=0.04

15 % reduction days, the number of days required for a 15 % reduction; SD, standard deviation of glucose level;
GVP, glycemic variability percentage; GVP until achieved, GVP from the start of evaluation until 08:00 on the day
on which a 15 % decrease (mean glucose level [24-h]) was achieved (over an evaluation period in which a 15 % de-
crease was not achieved).

The 15 % reduction days data are shown as the median [95 % confidence interval]. pi: log-rank test

The GVP data are shown as the median (interquartile range). p2: Wilcoxon signed-rank test

Values in the square brackets indicate the 95 % confidence interval, while those in the round brackets indicate the
interquartile range.

BRIMZ LI TE LRV, Z O b AR %
MARLEE D FEHE S L < ILEALZ 5] &k 2§ — I B

Bz GVP &2 -Cafili L7z, GVP I3 Ry C ARk
LI N7FplbEE =% ) 7 OMFDOR S £ T 72

BORDHEERDL. LI T, AWFZEIT TR B AR R 2
5 24 ¢ O P39 MUAEE A5 15 %K L 72 H %L 08 :
00 (15 %M T ARZER DY & EFHIMAR) £ ToME

OV LA P L AERRY R 7 RN A3 RE S
25, KWFRERLY, ULy I FF o o8hE £
PRIV v oE L VT 572139 A CVP 25H &

— 123 —



FEIR 63 % 35 (2020)

WA o 72, MBEEAS L ) AR5 2 & AfRIZH
PLRERT G 72 D D M ZENE, > F VIRTHIMICET 5
GVP # L 1) LA S KD EL L. O
AR E WV E MR ASAEICBIT5 GVP b EL %D D
BH, RETIIENS 7)) FFroRMEINTL Y
Bl BoTnab 20, EEMRFMILTE 2V 2sHiR
DWBII/NE o 2Rt 2 535, 72, A MK
VI VOWEERIATS 72/ ATIE, A MRV UM
HIFIIZMEEEIE S I E TS T, ZOH%REVST Y
TF VB2 B XD MR EA RN L7
ZEH, FHOMMEERICIBIIS GVP 2 LA SEDLH
MNOFBL RS LR H 5. S5, Ly
) 7FORMEENC X 2 HNEBOY#EIC LY, H
REHERI M 72 ) 2B OWE & HEEAMET L2 e S &
5. U EXDARIFZED GVP OFE RS 725 Shizn]
BMESDH D, ZoBEIZBWTH, By ) 7Ty
ORI B R ERLETH D L ER B,
ANZEDOEHERNEFRIBH DS, DTFTOHICBWTHR
Bd b, #1123, HlEgk, +—7 v 7NVl cdh
%. #5212, FreeStyle Libre Pro T ¢4l ] REII R 12
JUAF—IN—=FTHAL Y THE LIzoeny sy 7
FrOFEGHBHE X MRV VY OMERBHIC2 H
DL, 5312, FHlE S E iz, 72 b
5O HEMTEED 15 %E . 54412, Afgeo
HiZEm Mo ABICBW T2 > bo— )V HEEZ
ERT HOILELZUBTHY, MAICEL2RKRD
R BT HE OBMIEFHi ST v, 85512
YL 7)) 7 F > ® Wash out HIRIAME . 456 12, K
FZEIC BV % MBEE B OFE R THEIEA b L ADER
WICED 5722 LB EHNIR LT =7 3w, 4
HBOIEBIETE, BOBWEIRIIZEIC X 230 L
VAN

Z#HD COI (conflicts of interest) BER : FFicZe L

X Wk

1) Matthews DR, Paldanius PM, Proot P, Chiang Y,
Stumvoll M, Del Prato S, VERIFY study group (2019)
Glycaemic durability of an early combination therapy
with vildagliptin and metformin versus sequential
metformin monotherapy in newly diagnosed type 2
diabetes (VERIFY): a 5-year, multicentre, randomised,
double-blind trial. Lancet 26: 1519-1529

2) Nishimura R, Tsujino D, Taki K, Morimoto A, Tajima
N (2010) Continuous glucose monitoring with Hu-
malog Mix 25 versus Humalog Mix 50, twice daily: A
comparative pilot study -Results from the Jikei-

EValuation of insulin Lispro mixture on pharmacody-

namics and glycemic VariancE (J-EVOLVE) study.
Cardiovascular Diabetology 9: 16
3) Tesfaye S, Boulton AJ, Dyck PJ, Freeman R, Horowitz
M, Kempler P, Lauria G, Malik RA, Spallone V, Vinik
A, Bernardi L, Valensi P; Toronto Diabetic Neuropa-
thy Expert Group (2010) Diabetic neuropathies: up-
date on definitions, diagnostic criteria, estimation of
severity, and treatments. Diabetes Care 33: 2285-2293
4) Peyser TA, Balo AK, Buckingham BA, Hirsch IB, Gar-
cia A (2018) Glycemic Variability Percentage: A Novel
Method for Assessing Glycemic Variability from Con-
tinuous Glucose Monitor Data. Diabetes Technol Ther
20: 6-16
5) Torimoto K, Okada Y, Sugino S, Tanaka Y (2017) De-
terminants of hemoglobin Alc level in patients with
type 2 diabetes after in-hospital diabetes education: A
study based on continuous glucose monitoring. ] Dia-
betes Investig 8: 314-320
6) Mannucci E, Tesi F, Bardini G, Ognibene A, Petracca
MG, Ciani S, Pezzatini A, Brogi M, Dicembrini I, Cre-
masco F, Messeri G, Rotella CM (2004) Effects of met-
formin on glucagon-like peptide-1 levels in obese pa-
tients with and without Type 2 diabetes. Diabetes
Nutr Metab 17: 336-342
7) Hinke SA, Kithn-Wache K, Hoffmann T, Pederson RA,
MclIntosh CH, Demuth HU (2002) Metformin effects
on dipeptidylpeptidase IV degradation of glucagon-
like peptide-1. Biochem Biophys Res Commun 291:
1302-1308
8) Yasuda N, Inoue T, Nagakura T, Yamazaki K, Kira K,
Saeki T, Tanaka I (2002) Enhanced secretion of
glucagon-like peptide 1 by biguanide compounds. Bio-
chem Biophys Res Commun 298: 779-784
9) Lindsay JR, Duffy NA, McKillop AM, Ardill J, O'Harte
FP, Flatt PR, Bell PM (2005) Inhibition of dipeptidyl
peptidase IV activity by oral metformin in Type 2 dia-
betes. Diabet Med 22: 654-657
10) Green BD, Irwin N, Duffy NA, Gault VA, O’harte FP,
Flatt PR (2006) Inhibition of dipeptidyl peptidase-IV
activity by metformin enhances the antidiabetic ef-
fects of glucagon-like peptide-1. Eur J] Pharmacol 547:
192-199
11) D'Alessio DA, Denney AM, Hermiller LM, Prigeon
RL, Martin JM, Tharp WG, Saylan ML, He Y, Dunning
BE, Foley JE, Pratley RE (2009) Treatment with the
dipeptidyl peptidase-4 inhibitor vildagliptin improves
fasting islet-cell function in subjects with type 2 diabe-
tes. ] Clin Endocrinol Metab 94: 81-88
12) Odawara M, Hamada I, Suzuki M (2014) Efficacy and

— 124 —



13)

14)

15)

16)

— Abstract

Yy 7)) 75 RIS A X))

Safety of Vildagliptin as Add-on to Metformin in Japa-
nese Patients with Type 2 Diabetes Mellitus. Diabetes
Ther 5:169-181

FWEEATEL, B Fh, HARET, SEFHE AHDT
g (2012) A FANVI X 1000mg/ HNOH=IZL S
HbAle BL O GARTRIR E COFSGHTFITHT 5
f##T. Diabetes Frontier 23 : 473-476

Gautier JF, Fetita S, Sobngwi E, Salatin-Martin C
(2005) Biological actions of the incretins GIP and GLP-
1 and therapeutic perspectives in patients with type 2
diabetes. Diabetes Metab 31: 233-242

Flatt PR (2007) Effective surgical treatment of obesity
may be mediated by ablation of the lipogenic gut hor-
mone gastric inhibitory polypeptide (GIP): evidence
and clinical opportunity for development of new
obesity-diabetes drugs? Diab Vasc Dis Res 4: 151-153
Archer AG, Watkins PJ, Thomas PK, Sharma AK,
Payan ] (1983) The natural history of acute painful

17)

18)

19)

neuropathy in diabetes mellitus. J Neurol Neurosurg
Psychiatry 46: 491-499

The
(DCCT) Reserch Group (1998) Early worsening of dia-
betic retinopathy in the Diabetes Control and Compli-
cations Trial. Arch Ophthalmol 116: 874-886

Monnier L, Mas E, Ginet C, Michel F, Villon L, Cristol
JP, Colette C (2006) Activation of oxidative stress by

acute glucose fluctuations compared with sustained

Diabetes Control and Complications Trial

chronic hyperglycemia in patients with type 2 diabe-
tes. JAMA 295: 1681-1687

Quagliaro L, Piconi L, Assaloni R, Martinelli L, Motz E,
Ceriello A (2003) Intermittent high glucose enhances
apoptosis related to oxidative stress in human umbili-
cal vein endothelial cells: the role of protein kinase C
and NAD (P) H-oxidase activation. Diabetes 52: 2795-
2804

Early Combination Efficacy of Vildagliptin in Basal-Bolus Insulin Therapy With Metformin

Soichi Takeishi and Hiroki Tsuboi

Department of Diabetes, Inuyama Chuo General Hospital

We investigated the early combination efficacy of vildagliptin in basal-bolus insulin therapy (BBI) with met-
formin in patients hospitalized for glycemic control. The fasting plasma glucose levels were stabilized in 30
inpatients with type 2 diabetes treated with BBI + metformin (500 mg) (Metformin 500). The patients then
wore a continuous glucose monitoring device (attachment day: day 1). After stabilization, the BBI dose was
maintained. The patients were classified into two groups. In Group 1, vildagliptin (100 mg; Vildagliptin 100)
was added from days 3 to 7 and the metformin dose was increased from 500 mg to 1000 mg from days 5 to 7
(VM intervention). Next, vildagliptin was washed out and the metformin dose was decreased from 1000 mg to
500 mg on days 8 and 9. Then, the metformin dose was increased from 500 mg to 1000 mg from days 10 to 14
and Vildagliptin 100 was added from days 12 to 14 (MV intervention). Group 2: Vice versa. A 15 % reduction
in the 24-h mean glucose level was achieved significantly earlier in VM intervention than in MV intervention.
The administration of vildagliptin administration, rather than an increased insulin dose, reduced the glucose
levels in inpatients treated with BBI + Metformin 500.

J. Japan Diab. Soc. 63(3): 119~125, 2020
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