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Therapeutic efficiency dual-wave bolus of insulin pump in treatment of gestational

diabetes mellitus
Zhao Xin', Jia Xiaowei’ , Jia Hetang’ ('Hebei North University, Zhangjiakou, Hebei Province, 075000 ; *Department of
Endocrinology, No. 309 Hospital of PLA, Beijing, 100091, China)

[ Abstract | Objective To determine the curative effect of continuous glucose monitoring combined
with dual-wave bolus of insulin pump in the treatment of gestational diabetes mellitus ( GDM). Methods
Twenty normal pregnant women and 46 pregnant women with GDM were selected in the study, and 46 pregnant
women with GDM were randomly divided into a normal-wave bolus of insulin pump therapy group and a dual-
wave bolus of insulin pump therapy group. All the pregnant women received continuous glucose monitoring. The
mean blood glucose (MBG) , mean amplitude of glycemic excursion (MAGE) , postprandial glucose excursions
(PPGE ), largest amplitude of glycemic excursions ( LAGE ), frequency of hypoglycemic incidence and
pregnancy outcomes were compared. Results  Compared with the normal-wave bolus of insulin pump therapy
group, the MAGE (2.26 +0.94 vs 3.52 +1.41 mmol/L) , PPGE, LAGE (4.24 £0.40 vs 6.56 +1.32 mmol/L),
and caesarean section rate (8. 7% uwvs 34.78% ) were lower in the dual-wave bolus of insulin pump therapy
group (P <0.05, P<0.01). Conclusion Compared with normal-wave bolus of insulin pump therapy, dual-
wave bolus of insulin pump therapy shows better glucose control stability for the pregnant women with GDM, and
can effectively reduce the cesarean section rate.

[ Key words | gestational diabetes mellitus; continuous glucose monitoring; insulin pump; dual-wave

bolus therapy
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IR YR IR 7% ( gestational diabetes mellitus, GDM) &&
FRUTWRIN 2 A B 26— U2 B AT A A B2 A AR i 2 D
%o AR, T ANTAEAERRE AR T sCAY s DL R
PR RLEAL , GDM A R R BT R e, 4F
BRI B ] A B 2 B R IG L B A= LR
TEEEEAE B Az L IR LLER IR A IR 3 e 1 B
FE P P IR A R R A
K& 2 BINE BRI e A A AL O IS P
ARG ) o DRI, S A B g, IO A% 45 ) 4 R
$9 1t %

H R JBR & 2% S5 3 28 o e I e i IR 1 2 A
BRI (F R I 3R 2R B S RE A AR WA v
MUAIRYTEEAR . 2012 4F 1 H 2014 455 A, FkBediif
8 46 {51 S Yl BRI ST T, 00| SR R JBRE 5 3R 2 o e M
MHATIRYT . B TR AT IR0 s F8 38 1 I A 425 o1
TR AR R4Sy, A S I RIS T B HEACHE

1 #MEFE

L1 JaslEdsE

H 2012 4F 1 ] 2 2014 4 5 F FREENGE R GDM i
151] 46 5], ¥ HR A8 B A2 56 I3 U 53 A Tk 5 2R 8 1 WL
TRITA RS RIEAGIRY T . P2 I3 TC S sk
YePEP oI IR = IR B JC I s e B R G
JUstE AR NTAEYR . [R) I e 43 20 3] 228 0ed 10 i ) 40 AR
5 (oral glucose tolerance test, OGTT) SZI6 HELT , bl
i et TE 8 B A D e BR 2 . ABFE E AR (R H 2
SAUE, AT T im AR T, T R R IR
1.2 #itrgk

AR 35 55 E W PR % 134> ( American diabetes associa-
tion, ADA)2011 4E4& H BB WibRifE - 76 R ML 7 B
AW PR 2 0 Lo X AR 24 ~ 28 JE 122 a3k 1T
75 g OGTT, 5 e 25 1B =5. 1 mmol/L, 51 h 4=
10.0 mmol/L, 5% 2 h [l #E=8.5 mmol/L H{EAf]— i Ifil.
PEE RN 2 GDM,
1.3 BRIk

T SR G A FH 26 200 2% w) Sh 28 b s I 3R 456
TSR MM 290, ] X 4 A Y0 75 450 3 ok 5 H 0 4 9
A MWE ( =48H17.22:00) 1% A SEATRUE , Rl 5%
R N GBS,
13,1 sl Kassh  frdy GDM s 1% B bn v
TRBT TR RO 22 T B R T IR X T4
BT 24 R, B (k) = (25 ~30) x prifEfk
it x4. 184, 44k 24 ~ 30 Ry 42, B (K)) =

[ (25 ~30) x bR +150] x4. 184, LR 30 Ji,
S (k) = [(25 ~30) x bpfEfk BT i +300] x
4. 184, Horp ik AL 51 i R S0% ~55% , FH
Jii i 20% ~25% , & Wi 20% ~30% ", SifF L
B ERE R, O R o I 3 IRIERE LB R B
A 1 h 3 YA, 3 YR I [a] 4350y 7:30 ~8:00
11:30 ~12:00,17:30 ~ 18:00,3 YN A F ] 53571 Ay
2 YIEAE Z AP FIRERT 1> h,3 YR 70 i S A
(1 15% 25% 25% ,JLAF 4B S . 91
AR S B TR 2 B B B, S R R
HUR AN 4 AR s IR B, EoREE ERE
45 min, #4720 ~30 min IKF] P 2E58R B 1A 2 3, DA
AG R IGLF 8 K 46 N
1.3.2 JREZRFIGRIT IS0 722 BB RA,
BT R 2 0 AR B TN 2K o A o e B 3R %
P UBE ) R 25T 3 YR E 28 i (5 P AR bz 8 T i 1
I 5 2R DR B, AR LM 155 190 80 8 Jig 15 3R 2% 1) B it 2
LG RIS 7 LRI 8 i I I8 30 1 0 9 8 XL
i ma S IE1 3 s 15 5 1 N 725 NG - R
1.4 MEIEAR
WL % 48 b5 AL 45 . @ F 24 1l 4 {5 ( mean blood

glucose, MBG) : 32405 S5t 21 285 W M 000 491 [ v i) i
BRI . @ -4 MRS I (mean amplitude of
glycemic excursion, MAGE) ; LA sl (H B A {E A 5 1)
8 W 3 0F B (amplitude of glycemic excursions,
AGE) ¥ AGE KT 1 MRt 2 11 A & 5, MAGE
J& 24 h 2y 25 W e 0 9 18] BT A A 80 3 1 YR
G =& 5 I HEFZ S FF ( postprandial glucose excursions,
PPGE) : £ 45 W4 J5 1l 4 ¥ # i BE (the breakfast
postprandial glucose excursions, BPPGE) | 448 5 Ifil ¥
EH% & B (the lunch postprandial glucose excursions,
LPPGE) B & )5 I M A4 i & (the dinner postprandial
glucose excursions, DPPGE) . @ H PN Ifi 4 i 3 B K
JE (largest amplitude of glycemic excursions, LAGE) , RJ
24 h gy 25 i e D A T s - o A B L 2 2%
OMRIMBE & A3, @UEIRES ) (B KR L B 2B LI
W B 25 AR B AE LR IH 2L 2R AR | 4 0 300 v Jf F %
o EE ) o
1.5 “%itsFk

i Fi] SPSS16. 0 S T 140 %) £ AT Se 1T 4k B
3 GO B R B R O 28 70, i SR
x £ s, PILHLIA) T BERHI Lo AR T ST AR AR 1Y
o KL, WAL TR 8O0 R FUBOR T X R
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2.1 3 a—fRls R FH
3 HAWS A2 BMI, 2 JIH [# B (total cholesterol
TC) HAM =5 (tiglycerides, TG ) | =y 5 B R 2 7 AHL [
fii (high density lipoprotein cholesterol, HDL-c ) {I§ %5 &
G2 F H[E EE (low density lipoprotein cholesterol , LDL-c )
ZRIGIHFEX(P>0.05), 3 HHifLi 8 H
(HbAle) ZSA G L (P <0.01) , W AL A A
XA, HbALe 22 R To8e it & L (¢ =0.70,P >
0.05,F 1),
2.2 3 AP d KR AR HEK R R BRI A
RAEERMEFRE
X2 [) 5 FL i 20 L3, MBG AR I 2 2F 48 42
KRS EHEZR LG 222 X (P >0.05),MAGE
BPPGE .LPPGE . DPPGE . LAGE 3 g Ik T & B I 4H
(P<0.05,P<0.01 %2),
2.3 3 AR % By Ay kAR
X2 [F) 5 KL A O, ) B 7 R B R AR (P <
0.05) , 7 B KM L BB JLIF IR 38 255 1E BT AR L
e BT ZR MUAE GBS0 8 IS e T, 26 5 et i
B (P>0.05,%3),

®3 3AFRERMLLRH(%) ]
BUEILE B LEE R

n 7

an g EXRIL SEEAE ML [

EHE 20 0(0) 0(0) 1(4.34) 0(0)  1(4.34)
BRI 23 1(4.34) 0(0) 2(8.70) 0(0)  8(34.78)"
W 23 0(0) 0(0) 2(8.70) 1(4.34) 2(8.70)"

a:P <0.05,5 E¥ k4 :b. P <0.05, 5 % HLk 2L b ik

3 i

AR PRI A AR N AR & AR 5 2 AR Ak, Bl A 2P S 1
N, ZE AR R R BE R AR R E AL R R
AR P BG4 5 2R il KT W) 0 v R 2R
FIRBTIG 5, JIL PRI DA I 2 X 2 i ) 5 BRI T 2L
A5 MR R ] S AR AT 2 2

ARSI R Ge vl LRI 22 A AT fE Y 4
KIMAEAF B, , 191 AR Bl i a3, e AN By 9l AR 45 s
T 7 3 T A ) % v AL R R I BT R 5 v I
Bt LA 2 1B DR B S s ST U B, FE A PR A TE
P B RTHE T A I T b A A A IR AP A A i
BRI, XoF G Wi HARE PR RE 3 A I 00 D Ry

TR DRs F8 5 T R ol T IR 5 2 A o AR o )
BRI A DAL A B 1 i 5 25 430k, T o A o R
REER R R R, ©A IR RIF IR IESE, 515
GriRE H 200 T T 5 2 AH B, RS R A AT LU
RUBEARAE A I 212 7K F- Dl JB 5 22 FH o, % T I b
Pl AR R A TR R

MBG ] LA e S A o 42 i 7K SF- 72 MBG 5 T
Ui A R H B 2 TG B I 22 57, {2 MBG ANBE S B I F%
PSR BE o I I8 B0 A Sy A 25 L Y — A~ 2 R
51, 5 2 RE R T I RRE B R A R AR G, B
AR PR 18 M 9 o 1 T M S R R AR AT
IRBE R B, S5 RAEIRSS R O¢, JLHXTE KRG
JLRISE R B g S 100 PR Ik G R L A o o
MEIEBR , SR IAARRE AL A U ) H AR (E A I Pr , B2
5 M <5. 3 mmol/L,%&J5 1 h IMBH<7.8 mmol/L,%&

ISR
o

®1 3H-MIGBRFR (v xs)

21 51 FIE () ZHJE(JH) BMI(kg/m?)  TC(mmol/L)  TG(mmol/L) HDL-¢(mmol/L)LDL-c(mmol/L) HbAlc(% )
EH4 20  30.3+4.4  27.4+5.2 26.0 £4.5 2.88+0.76  6.49%1.08  1.65+0.21  3.48 £0.48 4.7+0.3
WA 23 31.2x4.9  26.9x7.1 27.9+6.5 3.00£0.58  6.75+1.25 1.63+£0.25  3.78 £+0.60 6.9+0.5
WA 23 29.5+3.8  26.0:4.0 28.2 4.1 2.87+0.57  7.18+1.28  1.59+0.17  3.70 +0.70 7.1+0.4
F 0.94 0.21 0.73 0.32 0.42 0.23 0.32 126.6
P >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 <0.01
F2 IAFHMAEKF MROEELEERRDFEEBERLILE
an bl MBG I MR & A= MAGE PPGE ( mmol/L) LAGE SR %

(mmol/L) [#1(%) ] (mmol/L) BPPGE LPPGE DPPGE (mmol/L) M (U)
EWA 20 5.62+0.31 0(0) 1.76 +0.88  2.19£0.85 1.59+0.80  1.81£1.00  3.15+0.63 -
R 23 6.34+0.51°  6(26.09)° 3.52+1.41"  3.70£1.10>  3.46+1.39> 4.10+1.33" 6.56+1.32" 32.8x5.14
W 23 6.03+0.44 2(8.70) 2.26+0.94"  2.72+£1.02¢°  2.91+0.66° 2.42+0.96 4.24+0.40* 32.3 £6.57

a:P<0.05,b:P<0.01,5 EF 4 c:P<0.05,d:P<0.01,5 %Ak LA kER
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J5 2 h I FE<6. 7 mmol/L ; S AL 5 EL R AR A 5
PR JBE O LA A R 52 38 3l , UG et (IR M
R

MAGE 7] LU 98 25 35 sf i BE AR — € B (E A 240
/NI, DT L X S I AL AR ) 9 2l i R T AN AU 2
A RSB RCRAE , TR A R b 32 2 s
UL, RVEAL H MRS 5, BOA I A U 0 3l )
BbRUE o ARAEAESE S R B, A WR I IR A
VA I I 4 i B g sl o 2, 2 I IR AR X TR, DA
1t GDM 6 I AR 47 1 114 T IV T AE 8 U I B b
PPGE FTF 1Al GDM 45 AR B i

(] S — T4 b i £ AT MU KRG £ i) 1 B IR
T KB BB R 5 28 SROBUT 7 I 5 L mT L
SEAF IR T UBE AR S IR B AR
A BRI, MU o T AR AE 8 H B, 1K
SIEHKT-BZES ™ AR R TR 5
TS et LAY L /) v W R, BT IR HE B v
90" HRFAE o ASBIR S HA R R B 2R 2 XSG A
AETRGR R , AT LA i & 28 DR 7 415 R I ] Y
IR UK  WE ALV S RIVREIE — 2 HL B e B 2%, SUAT L
AT IR ] A 2 J I 38 R BRI, XA gl [ Fp 17 4%
o TE A RIS B M o 0, EL AT DA SRR — 4%
HiT g MBS A4 5 2R A 800 B e s o (R RE e 41
Fe, BUBIR YT 4 MAGE (PPGE \LAGE 4 @ ZF#{IK

L LTI, R B R P TIE AT & CDM
AR BT AL, D IR 2, 708 IR T 9 A
Y5 T BAT B U (e A RS =y 75 T , v LAFEAR
HE A T8 T IR, R 2 e R T
SCo PG, FEGEIRME PRI IR T A, IR 2R XL
P IREN S I R AL . (H i TAMI A
B RO 7 AR B35 S Y 45 Jey LA 75 T 50 5 ML I8
TEA NS TEY REARLE—PH5E. P GDM
B LIS AR B 19 5 A2 AR IE B AFAEZE ], 1T
M B BT o
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