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ARIRBERE TEH TR T2DM BEH
MET R

A A BREAMK, RT3, Tk 3h
(Mg AkwmpBEirmTER W ubF, A #K 053000)

HE.BY WERHEFREHT AN 2 AEEAK(TDM)EERARRAMEZ LT ERFTEEH
SpEE SR, FFiE RBAER T2DM B 360 4,394 T M By & RA5H) fe b, A5 fe 4% ) XA G REALS K 1
APk By BB M By & (Asp+Det) 28 1 &M B % 30(Asp30)48 i f= 2 50R(NOVS0R )4, A 48.&- 120 41 ., 32
FE A R0 — AT IR, BT SAA B RS B AR K I AR, SRR T2 h B A s ] £
%, KIEEH 34240 AFHhtE(MBG). & K fatsik3h i@ & (LAGE). 1d A3 fiE ik 3 %8 B (MAGE) |
oK F RB(CV) A Mo ¥E K57 2 (CV-FPG), R OFAIANABKR TR LS 2h 242 hPG)
B 21 E & (HbALC)bhdk , £ F 243t 3 &L (P>0.05), NOVSOR 404 M fu ki Wk ¥ % % A 5 BAK o5 4
& Z39 % F Asp+Det 2852 Asp30 41, Asp+Det 4= Asp30 ZH 1k, £ F £ 4it 3 & L(P>0.05);2%&-41 24 h MBG
Wik, 2 F it F & L(P>0.05), Nov50R £84= Asp30 28 LAGE .MAGE.CV % CV-FPG & T Asp+Det 41,
Nov50R 48 LAGE.CV % CV-FPG # T Asp30 4. Z5it R & H My F R4 97 e dpik 47 /6 %R Asp+Det
897 5 8 Asp30 3 Nov50R e 354 & P44, Lk 5 & A F Ak ds & 4 F P 4K,

KR 2 BB M S E R R T ES; i TS

FES%S: R589.2 ZERFRIRAD: A

Comparison of blood glucose variability of different insulin
injection programs after intensive therapy using a insulin
pump in patients with type 2 diabetes”

Yi-hua Rong, Wei Gu, Jian-lin Geng, Xue-kun Zhang, Ru Zhang
(Department of Endocrinology, Harrison International Peace Hospital,
Hengshui, Hebei 053000, China)

Abstract: Objective To compare the blood glucose variability of different subcutaneous insulin injection
programs after intensive therapy using a insulin pump in patients with type 2 diabetes (T2DM). Methods A
total of 360 T2DM patients were treated with insulin pump and then converted to use insulin aspart with
insulin detemir (Asp+Det group), insulin aspart 30 (Asp30 group) and Novolin 50R (Nov50R group), each
group had 120 cases. The general data and biochemical indexes were recorded at discharge. Blood glucose
and other related indexes were tested after 3 months of treatment. The third 24-h mean blood glucose (MBG),
the largest amplitude of glycemic excursion (LAGE), the mean amplitude of glycemic excursions (MAGE)
within one day, coefficient variation (CV) and CV-FPG were monitored with continuous glucose monitoring
system. Results There was no significant difference in BMI, 2-h PG or HbAlc among the three groups (P>
0.05). The FPG, the total insulin dosage and the rate of hypoglycemic events in the Nov5OR group were
higher than those in the Asp+Det group and the Asp30 group (P < 0.05), but there was no significant
difference between the Asp+Det and Asp30 groups (P> 0.05). There was no statistical significance in 24-h
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MBG among the three groups (P> 0.05). The LAGE, MAGE, CV and CV-FPG in the Nov50R and Asp30

groups were higher than those in the Asp+Det group
Nov50R group were higher than those in the Asp30 group

(P<0.05); and the LAGE, CV and CV-FPG in the

(P < 0.05). Conclusions The blood glucose

variability of insulin Asp with insulin Det after intensive therapy using a insulin pump in patients with type 2
diabetes is lower than that of only Asp30 or Nov50R, and the insulin dosage and the rate of hypoglycemic

events are lower.
Keywords:

Rl BE PR R A U, R R R B 4D
REMEATHEREAR , By t UM PRI I B | T 5 3R 2458
L AR ) EE BT B, XA RS BRI 2 BURE AR
J7 (type 2 diabetes mellitus, T2DM) i3, 2545 T lBik5
FIRFFE R T e e S FE R A A ] o 4
ARG TR 2R J T IR B R ST, 2 BT s
FRAITA R SRR A T2/ DRI RS R A
AT DAL U SR bR U /5 52 S B4 I 0 3, W 4
HF AR, DASE B A DL A b , koo I U
KA A RIS S R, A g R R i e A
BUBIRIT T S AT T 1k LSRR 5 AR YT LB
ISHRAY T2DM B E U 3 AR I 2R B 2
7 25 0 B AR S MR O R T R A R iR B
TS T 5, BRI R PSR g5 PEUE 5

1 BARE5HE
1.1 —fgae

VEHL 2015 4F 1 H -2016 4E 1 H T b4 i K
TR Jal b I BRI B2 B N 3 WA EHE BE i) T2DM f 5
360 1], Horfr, G54 197 i, Lok 163 f5il; 4F4% 35 ~ 70
%, F1(6355 £4.71) % ;e 2.0 ~ 8.5 4F, 1Y
(5.33 £ LALAE G ABRHUE : BRI IZWIFT A 1999 4F
T DA SR PRI IZ Wibr o s 20 ik =] 18 3
FAFH =2 B OIREERE 25007 I, AT A d AN
o HEBRPRIE : O MBI BEXT IR 5 2 U R
i FH LIRS R RIS I R EH s
FEHFE TIREA 4 0B B ORGPl B A AR 5
PRI ; AP SO LI Lot PR G AR B R HE S
RaH L, BE B R R,
1.2 Fik
121 MBERET Ao A B ELREZIR
e, A TR R AR OGIZ 8, I T ABE Y K
15 IRZG , %1 Mini Med 508 7 jik 55 25 28 (£ E
KHO ARG R TR T AR E R (FHE i
VETEA )P i s . LR 0.4 ~ 0.6 1U/(kg-
AV AR HEAT IS T 30 W ) 17 100 55 PR 2R 2 3
R Y 10%, Ho, SRR RS R R 1Y 50%

type 2 diabetes; insulin pump; subcutaneous injection; blood glucose variability

BEnli L, TR 50%A 3 AT a , AR A A
SLUREE R, BRI D25 IE IMBE (fasting plasma
glucose,FPG)5.0 ~ 8.0 mmol/L, %5 2 h 1fik# (two-hour
postprandial plasma glucose,2 hPG)7.0 ~ 10.0 mmol/L,
IR AR A <3.9 mmol/L B8 BRI U B2 7 o 107 FH R £
REIRYT MBHAr A 3d J5 , RN 3Rk
W RS 1A IR B ZR 0 i A IR % 3R 2 (Asp+Det
2H)120 1], 3 &R T 1A R E RIT RS, B Fij H AR
3 PR R L SERIB ) 3 B s | 14 I
53 30 41(Asp30 41 )120 f4i],3 ¥k /d,3 ZEHT AP %Kz T
Tt FAETTHE = AR AR = 450E +06 : 00 ~
12 : 00 Ay FEAE B S +10% ~ 20% 4, P A & =
PRI A T +12 ¢ 00 ~ 18 = 00 FYFER AL
1 +10% ~ 20% s, WA Fif Pt = FH 25 I I8 i o
PE+18 : 00~ YK H /= 6 = 00 JERfH BRT +10% ~ 20%
. AR 50R 4 (Novolin 50R £H)120 4,2 ¥k /d,
HAERT & = AN R R RE+ A il
I +06 : 00 ~ 18 : 00 AYEEAliH SR +10% ~ 20% ¢ .
WA I T B = 2R I oA i B 4l +18 ¢ 00 ~ YK H
HL/R 06 1 00 AYSERS AT +10% ~ 20% 4t Hedfe /e
AT I R J 5 3R ) i, 5 o O A S TR B 3R 2R
IRYTITARIE] S 3 d Mohikts . B B s AAT
I, T2 RS R R =
1.2.2 AR WEFTAEMISRET 3 S H G R
A E 5% (body mass index,BMI) .FPG.2 hPG
KoBEAR I 2T 2 11 (hemoglobin Alc, HbAlc), i 4
g 5 FR R e AR RS e A= 2R, B 3R R
hy BB A e S D P P A IR 3 3R B . AR LA
SO R AATAE R rp W I i IR (. <3.9 mmol/L =%,
HR AR L S o

FABEEH 2 KB 19 fi4T 72 h gh4 ows
I 2 4t (continuous blood glucose monitoring system,
CGMS) Wi, iy 48 h, F1 7 50, A FHHUT CGMS,
R b A% 0 W (A R e 2 3R P i, 1 U s 14
24 h Wi ) RS AR R B A FE bR WSS IURE AR Sk
£45 . D24 h F 1l 4# (24 h mean blood glucose,
24 hMBG):CGMS 24 h Wi I (1] 288 ™I 5 {E 1) °F-

- 104 -



17

AR R AN BRI 3R BT U U7 ZET2DM R A AL S LA

oK s @ K I % 30 8 (largest amplitude of
glycemie excursions,LAGE):CGMS 24 h !V il 11 [i]
e KR/ N IR 2 22 5 B H -3 15 0% 3 it
J# (mean amplitude of glycemie excursions, MAGE ).
A 24 h BRI SR B >1 A i W (R AR o 22
(standard deviation, SD ) [ IfiL 4 i1 31 , LA U 5l 0 i %)
B )5 1) 5 H D S R 2, MAGE A T A7 1l 4
SIS 2404 s @1fpE AR 5 22 %4 (coefficient varia-
tion,CV):SD B LA 24 hMBG ; &7 Jif Il 5745 5 R %
( coefficient variation fasting plasma glucose , CV-
FPG):SD FiLA 24 h -1 FPG,
1.3 FitEFHE

Bl R SPSS 21.0 Heitak it TR
PR+ A2 (x £ 9)FR R 25007, IR LUK
F LSD-t 55, AHECFE AR R R ] x 2 A, £
Kk #E «=0.0125, P<0.05 A 5A Gi 2 L.

2 R

2.1 3 ANARB—R TR ELIERI LR
3 AL BIAERE | BRI RS BMI, iR
(systolic blood pressure,SBP) . &F 5k [ (diastolic blood

pressure,DBP) \FPG .2 hPG I 45 b8, 4 )5 2250t
ZERIGIFE X (P>0.05), W 1.
2.2 343/ BREENRMmEERHBXIEIRN LS
3H At 328 fl i F R TE MR 12, Bi2%
91.11%(328/360), H:r",Asp+Det 2H 111 i \Asp30
#H 115 1 K2 Nov50R £H 102 1] , 45 AR ifiUf & A R L
B, ZRA511% & X (x*=19.660, P =0.000),
Nov50R ZAIRIMAE & 4= R 5 Asp+Det 41 HL#%, 27 H
S it2¢ 7 L (x 2=17.313, P =0.000) , Nov50R ZH1I% Ifil
Wik AR5 Asp30 L, 2R A G FEX(x*=
6.481,P=0.016).

341 3 HJ5 BMI.2hPG & HbAlc L4z, 55T
it L(P>0.05), 1M 3 £ FPG B & M
Fis, 255450115 E L (P<0.05), Nov50R 4 FPG
5 Asp+Det HI0HR, 2= A Gi it X (1=3.244, P=
0.002),Nov50R 41 i & 2% & 7 & 5 Asp+Det 41 Lt
B, 2545012 X (1=4.201,P=0.000), Nov50R
4] FPG 5 Asp30 4l tb#, Z R A Git# B X (1 =
2.327, P =0.024),Nov50R 1 fif /% 2 B 57 5 Asp30
WL, ZR AR L (1=2.319,P=0.024), I
= 2,

®1 3ENERKH—RERMENERGER (n=120)
5] Bl AR T SRR | BMI/ SBP/ DBP/ FPG/
14 (% ,xxs) (4F,x %) (kg/m?,x £5) (mmHg,x +5s) (mmHg,x +s) (mmol/L,x +5)

Asp+Det 4 60/60 63.25+4.21 5.31+1.29 24.08 + 2.70 108.46 + 8.81 79.51 £ 6.73 6.54 +1.44
Asp30 41 67/53 62.00 +5.19 571+1.23 24.70 + 2.59 112.43 £ 7.55 84.64 £9.71 6.01+1.32
Nov50R 2 70/50 65.08 + 3.64 5.06 + 1.44 2454 + 251 107.89 +£9.35 82.22 + 7.39 6.71+1.20
Flx?{E 1.771 2.474 1.230 0.303 1.650 2.031 1.518
P{H 0.421 0.930 0.300 0.740 0.201 0.141 0.228
51 2 hPG/ HbAlc/ TG/ TC/_ HDL-C/ LDL-C/

(mmol/L,x £ s) (%,x+5s) (mmol/L,x ) (mmol/L,x ) (mmol/L,x £5) (mmol/L,x £ )
Asp+Det 2 8.49+1.83 8.45+1.52 148 +0.61 5.01 £0.95 1.30+£0.30 2.99 +£0.54
Asp30 41 7.72+1.29 8.20 + 1.57 1.62+0.45 440 +1.37 1.33+£0.22 3.11+0.82
Nov50R 4 7.98 +1.17 8.70 + 1.68 1.58+0.42 4,92 +0.99 1.37+0.38 292 +0.84
F{E 1.440 0.499 0.403 1.831 0.221 0.342
P{E 0.245 0.610 0.670 0.170 0.802 0.712

®2 3AINABFENRMERBXIERALEE (xxs)

451 BMI/(kg/m?) FPG/(mmol/L) 2 hPG/(mmol/L) HbA1c/% JBe iy 22 I /(uld)
Asp+Det 2 (n=111) 23.80 + 1.69 7.66 +1.76 7.89 +1.80 8.81+1.50 34.26 + 6.66
Asp30 2 (n=115) 24.89 +2.19 7.19+1.14 7.87+0.94 8.43+1.86 34.28 + 8.07
Nov50R #f (n=102) 2455 + 2.45 9.25+1.69 8.08 + 1.60 8.22+1.56 39.20 £ 6.24
F{E 1.385 9.710 0.126 0.678 3.597
P{H 0.259 0.000 0.882 0.512 0.034
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2.3 3HEMBEBTREMILE

34124 hMBG b4, Z R LGt E X (F =
1.339,P=0.270),3 #H LAGA .MAGE.CV } CV-FPG
Fods, 22 A G824 X (P<0.05) ., Nov50R £ LAGE
5 Asp+Det 41 tb%:, 2 7 A Gt E L (1=-2.896,
P=0.000),Nov50R 2H MAGE 5 Asp+Det 4 %5, 2
A G E L (1=-6.848, P =0.005),Nov50R 41
CV-FPG 5 Asp+Det 41 HLA%, 2 A Git2#E L (1=
-10.796, P =0.000); Asp30 41 LAGE 5 Asp+Det 41

i, ZRA%0F%E L (1=-9.920,P=0.000),
Asp30 241 MAGE 5 Asp+Det 4 L4 , 2% %A 4iit 2
=X (1=-2.372,P=0.021),Asp30 4 CV-FPG 5 Asp+
Det £ 84, 22 5 A e it2# 3 X (1=-5.493, P=0.000),
Nov50R 4 LAGE 5 Asp30 4H 48, 2 A G it
% (1=3.952, P =0.000),Nov50R £ CV 5 Asp30 #
Fo#s, 258 4iit 24 X (1=-2.948, P=0.005) ,Nov
50R 4 CV-FPG 5 Asp30 4 lb#s, £ R A Gil# =
X(t=-3.121,P=0.003), WL 3.

*3 SAMBEERMEMILE (xxs)

215 24 hMBG/(mmol/L) LAGE/(mmol/L) MAGE/mmol/L ) cv CV-FPG
Asp+Det 1(n=111) 6.89 + 1.01 4,93 +1.02 3.23+0.34 16.97 + 6.63 9.93+3.18
Asp30 41 (n=115) 7.40 £ 1.44 6.26 + 1.26 4.45 £ 0.27 19.38 + 6.54 14.18 £ 6.10
Nov50R #1(n=102) 7.54 + 1.45 8.09 + 1.95 4.35 +0.44 26.03 £ 8.10 19.77 £ 6.99

FE 1.339 23.586 71.642 8.657 15.185

P{A 0.270 0.000 0.000 0.000 0.000

3 g 1 Asp30 41(P<0.05) , 51l PR S FRAEST . AWFFEIL K

AR, MITH Z L) HbALc Sl R 5
H B K, S HbALe KA S A0
IWE D SN 17 0 AT BEAFAE 22 50 IWHAR S 2 2 ik
MR S HERR ,  FERAATE BT S (7] PR A It AR O
SRR, SRR TE G ARk, oA S
AR Az B EA, RS S SR PR 18 R I R
BEYIADC, I I s U R i S 5 & TRk =
MW, B2 S hBE IR B SR TR, T2
U 22 KT T, I AL AIAY T BA RS R
T BRI R KRR e B S PR e
IR KR SRR (H TS R A TE K i
FAZE A AR Bl WA (8 A s A O B AR
2N R, FEAETR [E T2DM o LKk
TN, FHE . PRI, 228500 e B ) 4 e B R IRYT
() T2DM FEFTE T BERT EpR i Im SOH & H 20 F
[ 5 R SHAIT R B, sz A 2e 8 AU K
SJWAE TSN, BB TR 1) 2 B 5 R IR YT
J5 AR, vl RE s HH B B ) L IR R A 4R
T R AR MRS RPN, R, 45 FH S AR
JE VEBEAT A Z KR 5 R T R — BRI R S
A S 8 V) T B P )

25t 3AMHIMIRIT KM, &4 34 H )5 BMI,
2 hPG J¢ HbAlc th#gJo 2z 5, ¥/ 3 Fhor i e i
U450 B, T Nov5OR 41 FPG &5 T-Asp+Det 21

B, NovsO0R 2H FPG . Ji% & 28 51 £ M AR il ol e A= %
5 F Asp+Det ZH A1 Asp30 4 ( P <0.05), H. Asp+
Det 4171 Asp30 41 LA Jo 22 5% , $m S A ki
7 MBAAR Y R 2T Asp 1564 Det JAYF IS 21
T AYIG M % A 2R T A Asp ARG, 1 FH B )4,
RETE AT MRS AE MM I 5 R A R AIRAR 5 10 ; Det
KPR B 254 e B i 2 T DA vy B BRI A py S
Jik I 24 T 2% L A5 50EE £ Somogyi BN , TR HE SR
AR, DT A 280080 I W & A2 KURS: o Asp30 Y
P R AR 5 2 A T, 5 HE I R AT A S AR A
HELRI B KSE . BJT] Asp30 V47T R PR 2 3
A T MR ] 2 AN FHAR, HL IR PR 5 48 i A AR U AT
K, Asp30 Hf A SRR B 3 RO B 2RV R
FETEGTE 4 ~ 6 h RFWE(E , H H IR RIIK MR,
I, 5B R Asp30 AH [, Asp 14 Det A% i B & A %
AL,

MAGE # 1A b 2 DAk I B 0k 3h 9 4 b ofe , T LA
LI S I 4 35 sh AR B, TSRS T I B B
Ak, CV Fl CV-FPG J2 S W IfiL B 25 HORE B iy e 11
SRR, S W A Y B T . CV-FPG 2 M FR
EBH O LA I SRR )l Sy T PR 11, AR
%3, Nov50R £ FI1 Asp30 4 LAGE .MAGE .CV-FPG
=T Asp+Det 41 ,Nov50R 4H LAGE.CV M CV-FPG
=T Asp30 41(P<0.05) , $2 7 i i R AL s Ak 3R )7 Il

- 106 -



17
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BEIRPR A 8 T Asp 3K Det A IBEAS SRR T
FFH Asp30 B Nov50R A7 I - Det &5 1 M1l
ok Pk A SR 45 B D R 5 98 &2 25 45 6 T AR AR I
MEBZEEMY . Sh8ESZE (neutral protamine
hagedorn,NPH) . H ¥ 8¢ &2 2 AH LL , Det HA A A 28
&2 VAN WY (YA E =0 9 S 3 (1 s v E S
5 AERLEA REAR IR &% HbALe 15 A8 , 3 ffi HL g T
U b 4SS A0L A 3P RS IR 5 3R 0 A A 2 g A L
Det 24 h IfibE £ T nF-A2, 7ERiE T2DM B 10
WHAS ST TR B B, Asp30 S T & iR A
R AL AT A RS ZARUHEES Z5 0, B
T ) NPH 255 H BB (AR IR A1 , 1 R ik
G A AR I ek 351 2, M2 TR i, AS 2 LA
eRALHEL G, SECE 2 KR RS IE S . 5
Hb, i NPH B, TG AT TR 18 39 5) , B4R 5
PR R MR 2 R, S8 1 d s s SR

25 L RTIR W PR SR A IR R ALIRTT OB iR bR
Ja e Asp 5K Det., 1] Asp30 m; Novs0R HJfE#4
LAl U  (HSR T Asp 164 Det 1697 H 2 VRS
SR RS F AR & A R AL, HERT
AWFFEREAS S A FE I ) A BR, %4 3 FH 1k
AR | A 2R B BB B TR IR MRS R
PRAM G, A FR KFEA R | 138 LGSR (A
— SR

=

=
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