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Comparison of Glargine 300 U/mL, Degludec and Glargine 100 U/mL,

in Basal Insulin Therapy during Titration Period Using Continuous Glucose Monitor:
A Randomised Triple Crossover Study
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Abstract

We compared effect of long-acting insulin during titration period. Thirty patients with type 2
diabetes were randomly allocated to 3 groups. On admission, fasting plasma glucose (FPG) levels were
stabilized at 80 mg/dL level with long-acting insulin, during study period. Group 1: FPG levels were
stabilized with glargine 300 U/mL (glargine 300); next, patients wore a continuous glucose monitor
device (FreeStyle Libre Pro) and then glycaemic variability (GV) was evaluated on days 3 and 4;
glargine 300 was switched to degludec on day 5, and GV was evaluated on days 8 and 9; Degludec
was switched to glargine 100 U/mL (glargine 100) on day 10, and GV was evaluated on days 13 and 14.
Long-acting insulin was administered at 08 :00. Group 2: Long-acting insulin was administered in the
order of degludec, glargine 100, glargine 300, following the same regimen. Group 3: Long-acting insulin
was administered in the order of glargine 100, glargine 300, degludec, following the same regimen.
Area over the glucose curve (<70mg/dL) was significantly lower in patients on glargine 300, deglu-
dec, glargine 100, in that order. glargine 300 may be the best long-acting insulin to reduce hypoglycae-

mia during titration period.
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Fig. 1 Thirty patients with type 2 diabetes were randomly allocated to 3 groups. On admission, fasting plasma
glucose (FPG) levels were stabilized at 80 mg/dL level with long-acting insulin, during study period. Group 1:
FPG levels were stabilized with insulin glargine 300 U/mL (Glargine 300); next, patients wore a continuous
glucose monitor device (FreeStyle Libre Pro) and then glycaemic variability (GV) was evaluated on days 3
and 4; Glargine 300 was switched to insulin degludec (Degludec) on day 5, and GV was evaluated on days
8 and 9; Degludec was switched to insulin glargine 100 U/mL (Glargine 100) on day 10, and GV was
evaluated on days 13 and 14. Long-acting insulin was administered at 08:00. Group 2: Long-acting insulin
was administered in the order of Degludec, Glargine 100, Glargine 300, following the same regimen. Group 3:
Long-acting insulin was administered in the order of Glargine 100, Glargine 300, Degludec, following the
same regimen. During the research period, Glargine 300, Degludec and Glargine 100 were each taken for 5

days at least and evaluated on last 2 days.
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Table 1 Baseline characteristics
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AOC (<70mg/dL) (00:00-06:00, 08:00-
24:00, 24-h) X, 79 VF 3008 (@), 77
Vs (b), Z7IVF 1008 (o) DNEICH
B2 o 72 (p<0.0001, a vs. b: p=0.01-0.0002,
b vs. c: p=0.04-0.0009, a vs. c: p<0.0001) (Table
2).

3. BIRFHEIRE

TIRhypo (<54mg/dL) (00:00-06:00), CV
(24-h, 00:00-06:00), MODD &, 7 F W ¥ ~
300 % (a), 7 NVFT 7 (b), 77 NVF 100

p (@3, D, 1
Characteristic Total 3, D, 1 group D, 1, 3 group 1, 3, D group vs.D, 1,3
vs. 1, 3, D)
N (Male/Female) 30 (11/19) 10 (4/6) 10 (2/8) 10 (5/5) p,=0.37
Age, years 76.5 (73.0-82.0) 72.5(59.0-80.0) 81.5(78.3-82.8) 76.0 (74.5-79.3) p,=0.09
Duration of diabetes, 13.0 (5.0-20.0) 8.5 (3.0-10.8) 19.0 (7.8-22.8) 16.0 (6.3-19.3) p;=0.24
years
BMI, kg/m? 22.1 (17.9-25.3) 229 (21.8-26.7)  20.6 (18.5-23.8) 20.3 (17.3-24.5) p;=0.25
HbA1c (NGSP), % 8.1 (7.1-9.4) 9.3 (8.4-12.3) 7.4 (6.9-9.2) 7.8 (7.5-8.6) p;=0.07
GA, % 23.7 (20.9-28.5) 27.4 (23.4-29.5) 21.5(19.9-23.8) 23.3 (20.9-29.0) p;=0.07
CPR, ng/mL 0.8 (0.4-1.5) 0.9 (0.6-1.4) 0.6 (0.4-2.4) 0.8 (0.3-1.3) p;=0.88
FPG, mg/dL 113.0 (80.0-158.3) 123.5(88.8-161.3) 89.5 (75.5-127.5) 120.5(102.5-179.3) p,=0.23
CPI 0.6 (0.4-1.0) 0.7 (0.5-1.0) 0.8 (0.5-2.0) 0.5 (0.4-0.7) p;=0.27
U-CPR, ug/day 21.9 (11.6-37.8) 21.7 (15.6-36.6) 21.0 (18.0-31.5) 24.8 (6.6-38.4) p;=0.93
Mean insulin dose dur-  16.8 (12.3-28.3) 22.2 (16.4-37.2) 14.5 (11.7-16.3) 20.2 (12.3-27.0) p,;=0.17
ing the evaluation
days, U/day
Biguanide agent, n (%) 15 (50.0) 5 (50.0) 5 (50.0) 5 (50.0) p,=1
Thiazolidine, n (%) 6 (20.0) 3(30.0) 3 (30.0 0 (0) p,=0.15
a-Glucosidase inhibi- 3 (10.0) 0 (0) 2 (20.0) 1(10.0) p,=0.33
tor, n (%)
DPP4 inhibitor, n (%) 23 (76.7) 6 (60.0) 9 (90.0) 8 (80.0) p,=0.27
SGLT2 inhibitor, n (%) 18 (60.0) 7 (70.0) 5 (50.0) 6 (60.0) p,=0.66

Data are shown as median (interquartile range).
p1: Kruskal-Wallis test, p,: chi-square test.

3, D, 1: insulin glargine 300 U/mL, insulin degludec, insulin glargine 100 U/mL, D, 1, 3: insulin degludec, insulin glargine 100 U/mL, insulin glargine 300U/
mL, 1, 3, D: insulin glargine 100U/mL, insulin glargine 300 U/mL, insulin degludec, BMI: body mass index, HbA1c: glycosylated haemoglobin, GA:
glycoalbumin, CPR: C-peptide immunoreactivity, FPG: fasting plasma glucose, CPI: C-peptide index, U-CPR: urine-CPR, DPP: dipeptidyl-peptidase, SGLT:

sodium glucose co-transport.

262



Vol8 No.2 (2019)

(R VR

*(1s8] uosuedwod ajdiyNw s,849Yog) 158l s,uewpal d
‘(98uel a|1uenbialul) UBIPSW SB UMOYS 8Je Eleq

610 8,0 €50 810 (€ce-€€1) SL1 (e'82-€€1) 091 (082-8'L1) S91 Aep/n ‘(uolresnp uonen|eAs) 8sop ulnsul [eseq
10000> 2000 90000  +000°0> (L'ov-€'€2) 262 (0'62-9°02) 2'€2 (8v2-L'S1) 561 P/3w (QAOIN) 9ouaIayIp Ajiep jo ues|y
10000>  ¥000 60000  L0000> (1'S2-Sv1) 102 W'LL-0'LL) 0'GL (G'L1-89) €8 % ‘AD00:90100:0
10000> 2000 2000 L0000> (L'0S-¥'8¢) ey (§"'1v-€6¢€) 8'8¢ (z28-L92) zee % ‘(AD) UONEBLIEA JO JUBIOIB0D U g

2o 160 20 800 (6€8-5'€9) L'2L (9°58-2'29) 0V (8°28-2¥2) 818 IP/3w ‘|oAs| 8s00N|3 uBSW 00 19 0} 00 : 0

160 180 990 S9°0 (e'e2L-€°004) 9'60+ (Z1e1-gzzob) €€l (€L21-G'801) 2°ELL IP/3w ‘|9A3| 9500N|8 UBBW Y g

% ‘(IP/3W $SG>) (dIL)
10000> ¥0°0 100 +0000> (S19-1'1) 6'22 (2'95-0) €9 0-000 a3ues d1wedA|S0dAy ul swi} Jo a3ejuadiad 00:9 01 00:0
1000°0> ¥0°0 20000  L000'0> (1'8GS0L-1'8€SE) 0°'02L9  (671292-9'S06) 8'€SVE (0081-0) 0 Tp/ulw - 3w ‘(P/8W0L>) OOV U ¥2
L0000> 20000 00 L000'0> (§'2002-9'0v}) €'1601 (9°5€9-0) €9Vt (0-00 Jp/ulw - 3w ‘(IP/8w0L>) DOV 00:+2 01 00: 8
Tp/ulw .- 3w ‘(1P
10000> 9000 2000  +000'0>  (9°018G-0'GhI2) €9€8€  (#'6205-0'G6Y) 0'0LLL (€'9¥1-0) 0 /8w Q.>) (DOV) dMND 8S00N|3 8Y} JOA0 BAJE 009 0} 00: 0
(O'sne) (O'shnqg) (q'sae)
o o g d 001 8uidieln :0 o8pn|8aQq :q 00€ duidieln e

(001 duIdien) qw/N 001 duldse|d ulnsul Jo (0epn|8a) 29pn|3ap ulnsul (QQg euldie|n) Jw,/N 00E duidie|d ulnNsul yum pajeal) sjuaijed ul AlljiqeueA dlwaedA|3 Jo sisloweled g 9|qel

263



JEL 3 A 5L

CGM & V723504 © A UHREIC BTS2 5 4 b L—3 a YR oFZIR A > 2 ) v OR)RLE

B (o) DIEICHEEIZE» 72 (LI p<
0.0001, a vs. b: p=0.01-0.0006, b vs. c: p=0.04-
0.002, avs.c: p<00001) (Table 2).

EE
KIFFEERIE, FINFL 3004554 b L —
>oa VIR P OARIRE, 7B X 07 24 KR o i
WEEE), BLUOHEZHZ WD I EL200KE
GERIRA O RA) THA R A RIET 5.
77 NVF 2100 OERRRIFR & L CTOERBDIRIZ
K228 L SN TWBE Y. FI ¥ 300
ETITNT 7 IZEEIRBIET 5720, BRRIR
X 24 BEMFRET 5 ¢ L L, FUAVFZIR
EFARBICB VTS 10 K%L v R ¥
RENY—7I1EL, 5RO A YR ViRE X
DHH50% L ERINT Y. LT, FIvF
v 300 1ZEFIRBIC BTG 1 ReHHEZICA >~
) VIRENSE =7 ITET B 05, RO VA
VIR X DR 25% Laned, S5IFD
BREH 16 BB T TA v A VIRE ST

200

(N=30)

180

160

=] ~ =
S S S

Glucose levels (mg/dL)

®
S

60

40

20

0

BY Fhrva—2r g5y TRRIIBWT,
TINF 30007 R fEEASO T A
(area under the curve of glucose infusion rate:
AUCGIR) D24 WO HWNEB 27 I V¥ »
100 & /S W ERHEEATHSE Y. E51C,
77 V¥ ¥ 300 ® AUC-GIR @ 24 I [# o H N %
BIT VT 7 LD AEITRS W ERE S TW
28 LT, A VA VEEIIEEE S
ODTTINF300, 77NV Tr, TIVFY
100 DIECTE DV ZELTEBY, THHBRHEDHK
BRI DR RIZO Do/ EZ BN 5. Fig.
2IZBWCT VT, FIVF 2100 DR
MR AT 25V F > 300 1R TS R
I R TENDDS, FEhlA > 2 ¥ 3 BAIH
TRHMIEIIFIC B 23 G- RICHBEAIZ R L, Hik
DFNIA > A0 ¥ 3 BAIB OFe R 072, H
WEBDOAEDPZ ORI EL 2L EZON5.
AR IMAE O A5 & FARIC, H, 24 o
ICIRE 35 & O, 24 IR D WS 25 Bh O 5 e 12,
A VA) VIRENT I VX 300, TONVT T,

0:00 2:00 4:00  6:00 8:00 10:00
A

12:00

— Glargine 300
--- Degludec
""" Glargine 100
14:00 16:00  18:00  20:00 22:00 24:00
A Figure 2 A Time

Fig. 2 The graph indicates glycaemic variability over 24 h on continuous glucose monitoring (CGM) in all
patients during treatment with Glargine 300, Degludec or Glargine 100. Glucose levels were calculated
from the value of CGM on the second evaluation day. Data are shown as median. All patients had
meals at the same hour (08 : 00, 12: 00, 18: 00: shown using the symbols of black triangle) during the

evaluation period.
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