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Efficacy and safety of insulin degludec versus insulin glargine in the treatment
of type 2 diabetes:a meta-analysis
JIN Jin , YANG Yang sWANG Liliang ,YUAN Hengjie”
(Department of Pharmacy ,General Hospital of Tianjin Medical University , Tianjin 300052,China)

[Abstract] Objective To systematically review the efficacy and safety of insulin degludec versus insulin
glargine in the treatment of type 2 diabetes (T2DM) and provide evidence-based references for clinical treat-
ment. Methods Retrieved from PubMed, EMBASE, the Cochrane Library, Web of Science, CNKI,CBM, Wan-
fang database and VIP database,randomized controlled trials (RCTs) about the clinical efficacy and safety of
insulin degludec versus insulin glargine in the treatment of T2DM were collected from inception to September
2018. The data were extracted from the literatures according to the inclusion criteria. The quality of the includ-
ed studies was evaluated. Meta-analysis was performed by using the Rev Man 5. 3 software. Results A total of
10 RCTs involving 13 119 patients were included. Compared with insulin glargine,insulin degludec was more
effective in reducing levels of FPG [WMD = —0. 30,95 %CI(—0.47— —0.13),P=0. 000 6], while there was
no significant difference in achieving the HbAlc target (<{7%) between the insulin glargine group and the in-
sulin degludec group [RR =0.97,95%CI(0.91—1.03),P =0. 36]. There was no significant difference in the
incidence of hypoglycemia [RR = 0. 93,95% CI (0. 86,1. 01), P =0. 08] and MACE [RR=0.92,95%CI
(0.80—1.06),P =0. 23] between the insulin glargine group and the insulin degludec group, while the inci-
dence of nocturnal hypoglycemia [RR =0. 79,95% CI (0. 71 —0. 87), P <0. 01] and severe hypoglycemia
[RR=0.73,95%CI(0.62—0.85),P=0.0001] in the insulin degludec group were significantly lower than
those in the insulin glargine group. Conclusion In the treatment of type 2 diabetes,insulin degludec is better
than insulin glargine in efficacy and safety.
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GOUGH %1% 2013 IDeg 228 119/109 57.849.0 8.4+6.7 8.341.0 9.642.9
IGlar 229 124/105 57.349.4 8.0£5.6 8.240.9 9.7+£2.6

HOLLANDER %% 2015 IDeg 744 405/339 59.249.1 13.647.4 8.340.8 9.243.0
IGlar 248 133/115 58.1410.0 13.4%6.9 8.4+0.9 9.243.2

MARSO %7 2017 IDeg 3818 2396/1422 64.94+7.3 16.6+8.8 8.4+1.6 9.4%3.9
IGlar 3819 2 382/1 437 65.04+7.5 16.2+8.9 8.4+1.7 9.6+3.9

MENEGHINI 2 2013 IDeg 229 135/94 56.2410. 3 10.846.9 8.5+£1.0 9.0£2.6
IDeg 228 124/104 56.549.6 10.346.7 8.440.9 8.8+£2.8

IGlar 230 111/119 56.748.8 10.6+6. 4 8.4+0.9 9.0+2.8

ONISHI %1 2013 IDeg 289 158/131 58.8+9.8 11.8+6.5 8.4+0.8 8.4+2.1
IGlar 146 75/71 58.1410. 1 11.1+6.5 8.5+0.8 8.6+1.9

PAN 220 2016 IDeg 555 299/256 55.949.7 7.554+5.28 8.340.9 9.442.4
IGlar 278 132/146 56.649.2 8.26+5.45 8.3+0.8 9.4+2.5

RODBARD %2 2013 IDeg 773 471/302 59.3+9.7 9.446.3 8.240.8 9.6+2.6
1Glar 257 167/90 58.7+9.9 8.645.7 8.240.8 9.7+2.6

WARREN 2%[22] 2017  IDeg 73 42/31 54.7+10.2 12.1+6.7 8.04+1.1 7.543.2
IGlar 72 48/24 55.849.0 12.147.9 8.31+1.4 8.544.1

WYSHAM %25 2017 1Deg 360 191/169 61.5+10.7 14.2+8.3 7.6+1.1 7.743.0
IGlar 360 191/169 61.2410.3 13.948.0 7.6+1.1 7.542.9

ZINMAN 224 2011  IDeg 60 33/27 55.3+8.7 7.3+5.2 8.6+1.2 9.9+3.2
IDeg 61 39/22 53.948.5 7.244.4 8.7+1.1 10.643.6

IGlar 62 37/25 53.1410.2 6.745.0 8.7+1.1 9.8+3.1
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2.4.1 JRY7 )5 FPG KV 41k /\4%]/\7Iﬁb‘ﬁ

5.'—‘%[15716.18—21.24] , 3t 4 617 'fﬁJ%% %Eﬁﬁlﬂﬂﬁ%ﬁ‘
Ji k(P =0. 57,12:M>,7i<ﬁﬁln—:xﬁzn“$%9_ﬂ:_#ﬁ

lﬁl“t
Gough 2013 a7 308 228
Hollander 2015 244 352 744
Meneghini 2013 303 298 457
Onishi 2013 288 248 289
Pan 2016 335 291 555
Rodbard 2013 41 215 773
Zinman 2011 39 38 121
Total (95% CI) 3167

Heterogeneity: Chi* = 4.79, df = 6 (P = 0.57); P = 0%

Test for overall effect: Z = 3.43 (P = 0.0006)
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WL THEES R, ZRARIF%EL[WMD =
—0.30,95%CI (—0.47~—0.13),P=0. 000 67, U,
3,

2.4.2 JAYTJA HbAlc kAR LA LA 7 HiHf
FEte el 34 716 R L A5 BT IR G G 2 R
PE(P =0.42,1° =0), R H [ 52 %00 A AL 4T Meta
M. SR ER,HAEE HbAle Kir R LK. 2 7
TG it %= X[RR=0.97,95% CI (0. 91 ~1. 03),
P=0.36], WK 4,

2.4.3 R BE R AR LR g A9
grtie el 3k 6 230 Il %ﬁﬁlﬂﬁ?ﬁﬁ%ﬁﬁ
PE(P=0.07,1" =44 %) . 3% YT R I AS R 20 A P AS
T RE<64 & JTFE>64 J&) , 2R FH BB ML A5 R iE
1T Meta 73 M. W20 53 Hr 45 2R W, 2497 #2 << 64 il
B, TR TR 5 2R AR MW e A2 AR T H A & Z[RR =
0.88,95%CI(0.82~0.96),P=0.002]; 24J7 4 >64
JEIB P4 R A AR s R AR A, E R RS E
X[RR=1.00,95%CI(0.94~1.07),P=0.91], i
AT R B, WAL B H IR bE &k AR, =5
TG it %= X [RR =0.93,95% CI (0. 86 ~1.01),
P=0.08], WK 5,

2.4.4 WG R ER LR g A 9 T
griiotessl 36 230 K, %Hﬁlﬂﬂﬁ%ﬁ‘%ﬁﬁ%
PE(P=0.76,1°=0), K & & 20 5% A 3517 Meta
ST, SR BN AR5 R G I & AR R AT
HHHRSER. ZRAFR T EX[RR=0.79,95%CI
(0.71~0.87),P<C0.017, WKl 6,

Studyv or Subgroup
Gough 2013 119 228

Hollander 2015 368 744
Meneghini 2013 182 457
Onishi 2013 18 289
Pan 2016 301 555
Rodbard 2013 400 773
Warren 2017 27 140
Total (95% CI) 3186
Total events 1515

‘H’ﬂll! Mean Difference Mean Difference
y otal Welg : IV, Fixed, 95% C1
-338 2.% 229 9.6% -032[-0.87 0.23] g
-2.14 362 248 109% -0.30[-0.82,0.22) I
-2.78 3.08 230 125% -0.25[-0.73,0.23) N
297 228 146 133% 0.09[-0.38,0.56) -
=314 271 278 18.2% -0.21[-0.61,0.19) T
38 211 257 325% -0.50[-0.80,-0.20) -
34 29 62 3.0% -0.50[-1.49,049) B
1450 100.0% -0.30 [0.47,-0.13) L 2
2 4 0 1 2
HTFSAULEE HTHMRGK
MAE T Ia FPG K L H) Meta 947
Risk Ratio Risk Ratio
m 20 133% 083 [0.79, 1.11] —
124 248 194% 0.99 [0.86, 1.14] .
101 230 14.0% 0.91[0.75, 1.09) i
71 146 98%  0.84[0.68, 1.04] —_—
143 278 19.8% 1.05[0.92, 1.21) -1
139 257 21.7% 0.96 [0.84, 1.09] B
19 142 20%  1.44[0.84,2.47)
1530 100.0% 0.97 [0.91, 1.03]
725

Heterogeneity: Chi* = 6.01, df = 6 (P = 0.42); F = 0%

Test for overall effect: Z = 0.92 (P = 0.36)
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Gough 2013 65 228 70 228 6.0%
Meneghini 2013 216 456 113 229 129%
Onishi 2013 142 284 78 146 10.7%
Pan 2016 128 5583 79 278 7.7%
Warren 2017 37 140 52 142 42%
Wysham 2017 243 671 277 665 158%
Zinman 2011 14 121 14 62 1.3%
Subtotal (95% CI) 2453 1750 58.5%
Total events 845 683

Heterogeneity: Tau® = 0.00; Chi* = 5.80, df = 6 (P = 0.45); ¥ = 0%
Test for overall effect: Z = 3.04 (P = 0.002)

132 5yM>64M

Hollander 2015 617 753 208 251 247%
Rodbard 2013 444 766 141 257 16.7%
Subtotal (95% CI) 1519 508 41.5%
Total events 1061 349

Heterogeneity: Tau® = 0.00; Chi* = 1.03,df = 1 (P = 0.31); P = 3%
Test for overall effect: Z = 0.11 (P = 0.91)

Total (85% Cl) 3972 2258 100.0%

Total events 1906 1032

Heterogeneity: Tau* = 0.01; Chi* = 14.34, df = 8 (P = 0.07); ¥ = 44%
Test for overall effect: Z = 1.78 (P = 0.08)

Test for subaroup differences: Chi* = 6.20. df = 1 (P = 0.01). = 83.9%

0.93 [0.70, 1.23)
0.96 [0.82, 1.13)
0.94 [0.77, 1.13]
0.81 [0.64, 1.04)
0.72 [0.51, 1.03]
0.87 [0.76, 0.99)
0.51 [0.26, 1.01)
0.88 [0.82, 0.96]

0.99 [0.93, 1.086])
1.06 [0.93, 1.20])
1.00 [0.94, 1.07]

0.93 [0.86, 1.01]

¢

+ " "

05

0.7 1 1.5 2
FTHARIE MTHWRSEE

& 5 WA MIEL EZEHN Meta
BEMERK AR Risk Ratio Risk Ratio
O 0 \ O . . Xaq. 39 . g
Gough 2013 14 228 20 228 32%  0.70[0.36, 1.35] —_—T
Hollander 2015 316 753 132 251 321%  0.80[0.69,0.92] -
Meneghini 2013 55 456 49 229 106%  0.56[0.40,0.80] —_—
Onishi 2013 58 284 35 146 75%  0.85[0.59, 1.23) —
Pan 2016 40 553 25 278 54%  0.80[0.50, 1.30] I
Rodbard 2013 158 766 61 257 14.8%  0.87[0.67, 1.13] -=T
Warren 2017 13 140 16 142 26%  0.82[0.41, 1.65) e
Wysham 2017 116 671 145 665 236%  0.79[0.64,0.99) - .
Zinman 2011 2 121 0 62 01% 258(0.13,52.97] »
Total (95% CI) 3972 2258 100.0%  0.79 [0.71, 0.87] ¢
Total events 772 483 ) X . )
Heterogeneity: Chi* = 5.00, df = 8 (P = 0.76); * = 0% o2 o5 1 2 }
Test for overall effect: Z = 4.76 (P < 0.00001) HFBEMER T IHRSE
6 20 7 8K I #E & & FEH Meta 5 H7
BEREEK  HTNRSK Risk Ratio Risk Ratio
. O Ot e M I xad 95 " 8
Gough 2013 0 228 0 228 Not estimable
Hollander 2015 39 753 16 251 75%  0.81[0.46, 1.43) —
Marso 2017 187 3818 252 3819 785%  0.74[0.62,0.89) L |
Meneghini 2013 4 456 2 220 08% 1.00[0.19,5.44]
Onishi 2013 284 1 146 06%  0.17[0.01,4.19) ¢
Pan 2016 2 553 2 278 08%  0.50[0.07,3.55)
Rodbard 2013 6 766 7 257 33%  0.29[0.10,0.85) _— X
Warren 2017 4 140 1 142 03% 4.08[0.46, 35.85) »
Wysham 2017 15 6mM 26 685 8.1%  057[0.31,1.07)
Zinman 2011 0 121 0 62 Not estimable
Total (95% Cl) 7790 6077 100.0%  0.73 [0.62, 0.85] L 2
Total events 257 307

Heterogeneity: Chi*=7.04, df = 7 (P = 0.42), F= 1%
Test for overall effect: Z = 3.85 (P = 0.0001)

0.20 [0.01, 4.14)

7
BAMEE  HHRER

Stud Or Subgroup rents ot: rents O 2ig
Gough 2013 0 228 2 228 06%
Hollander 2015 29 753 7 251 27%
Marso 2017 325 3818 356 3819 92.3%
Pan 2016 4 553 2 2718 07%
Rodbard 2013 2 766 2 257 08%
Wysham 2017 1 67 11 665 29%
Total (95% Cl) 6789 5498 100.0%
Total events 371 380

Heterogeneity: Chi?=3.01, df =5 (P = 0.70); ? = 0%
Test for overall effect: Z = 1.19 (P = 0.23)

B 8

Risk Ratio

1.38[0.61, 3.11]
0.91[0.79, 1.05]
1.01[0.19, 5.46)
0.34 [0.05, 2.37]
0.99 [0.43, 2.27]

0.92 [0.80, 1.06]
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2.4.5 UEARMOBE & AERLE dL98 A 10 T
FEHN L IR 13 867 MBI R L 45 B ST IR TG 4 24 5 b
(P=0.42,1"=1%) , & H & & %0 W A5 L #E 4T Meta
GIMT . BEA W AR A B M A M K A R T
HHRES R . ZRA5 0% E X [RR=0.73,95%CI
(0.62~0.85),P=0.000 1], WA 7,

2.4.6 MACE &4 F i g8 A 6 1ot
gptioreessd 3612 287 Bl AW SE R GG
JE (P =0.70,1°=0) , 2R FH [# 22 84 0 A5 5 4T Meta
I3AT . AR EIR A B FE MACE RAER LK., £ R
JTGiit 2= L [RR =0.92,95% CI (0. 80~1. 06),
P=0.23], WA 8,

2.5 BUBMES T R bR 00 G T g5 AT U

SIHT 28— SR SRR B85 S AL AR K A R 4
Rt
3o @

T2DM M35 76 4= 06 T U O IR BB 25 B & 3R 7
R SRl b 2 IR 4 AT A BB 35 b T BRI I
FH IR B 22 4 o) v i W S 800 W DR s O R 1 & AR X
7 o A T A 2RI HORG R 5 2O KU B R U
J2 o H FH 0 SE A BR B 2R L RE DR AR T A ) R ) il b 1Y
e DB IG B 2 s . AR BSR4 A 10 R SCRR Y
2ty RCT X g F K 80 5 Z 25 I 16 97 T2DM
FRTT SR 22 4 1k MR AT A I S 2 B 9 . R PR AN 4
IR A FE I AR T AT L o B 2 R T S

FPG A DL 250 e g8 3 B 20 i 4 A, 2 12 W B IR
o3 R S50 1) 3 B4 Al L {1 FPG 5 32 B 45 I &
KERZMLAYHEFZFERAZEN, 5 HbAlc
FHLG L FPG FRE S W 8 35 22 1) 1l B 7K SF o FAS fig A 4L
PEA S8 0 0 W S S S B . HbATLe nl LUAT &%
B 2~ 3 A IR T 34 K7 2 I PR A i
B4R A% OO 10 AT SE A8 A5 L 5 08 PR K01 0T A 0E K B B
B R A EM, Bk, FPG 1 HbAlc B¢ 4 N JH 78
T2DM W2 W A 7 WL 7 28000 Iy K 33 J5 oF Al vh B
AEEZ XL, AU BR, B RS EERIK FPG
K5 R T RS RS R FEIR YT 5 HbAlce ib bR 7
T 55 HORG I S AL A B R R Z R T R
AN BRI A2 5 e W DR s B A LW 42 1 3k A ) 2
PR Ao mT A 5 1 2 DA 0 I R B 6 40 R 358 I
DIES R F 2 ARG, Horh s m A% i 4% 5 AR
ANE) S AR B 38 R0 IS R G B R g8 AR Bk
i, L2 R AT B 2R O OR T P Sk, S EURE
FET=0 AT LA A A S A A O i
F i R R BE T AR i =R R R AT (g
FEIRRAE 3 Ak T W 28 0 A0 7 0k S ) i KU T LIU
ZEL) Meta 40 45 SR R 6 A 58S 2 A0 A% 1
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Wl A AT AT RS e 5 3R (H AR A BT R A
7R AT T BB o R R X AN [ o 7 A A1 0l b A R
WATW AW 5E . AR B, HI7 BN T k5T 64
JEV I o B2 i I %A MW R A R T RS B R Y
JPRERT 64 JAl Iy, 9 20 A8 2 I I W A= R 0 W) I 22
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XF 235 BT B0 0E 5 (2) K F8 SCHR I 3 i BR 7 Sy i SN
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