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BE ISP NRLTETHREEZRBELEE, OB AFELTHE L P IO BEZLTREFNAREEZ
Hi& (Det+Asp) .69 4] B F L T ITAMEZ 30 EH&R(Asp30), R FTEHMRBEZ3IE. THLRREEE R
¥k #h 08 B (aPPGE), A aPPGE=2. 2 mmol/L & W& FA4, ¥ &% 25 A48 1(aPPGE<{2. 2 mmol/L)#= 48 2(aP-
PGE=2.2 mmol/L), i Mmame) —A&lE R T4 BE S B 6 o ts T 73547 o bEK-F 6947 & £ (bSDBG) . bP-
PGE. & K fe ¥ % v B (bLAGE) ., 48 % %5 #7 K B Pearson 3 Spearman 48 % 5 #7, £ A % B % logistic &2 &%
WZ aPPGEW Bl %, R W1HTAF.H2H914, A2 %®EERRBHXHOMAIRAEFH T
A 1(Z=—2.046,P=0.041), 41 2 M S P e 35 F T KA Lg (HOMA-B) |9 24K T4 1(Z=3.295,P =
0.001), #1 2 # % % B bSDBG.bPPGE.bLAGE A 2 & T4 1(+=—3.161,P=0.002; Z=—2.574,P =
0.01035t=—2.743,P=0.007), aPPGE 5 Lg(HOMA-B) £ # #8% (r =—0.166,P =0. 034), 5 HOMA-IR
FA B A EME(P>0.05),%5 bSDBG.bPPGE.bLAGE % E 48 % (r =0. 243.0. 209.0. 186, P =0. 002.0. 008,
0.018), Lg(HOMA-B) % & ¥ aPPGE #k #h 69 4% 47 B % [OR (95% CI) 0. 043(0. 009,0. 193), P<C0. 001,
HOMA-IR.bSDBG # aPPGE #% 3y # &£ % B % [OR (95% CI): 4. 650 (2. 071, 10. 440), P < 0. 001; OR
(95%CI):4.013(1.653,9.747),P=0.002], &t MER2ABEBEZZETHREEZRBLEIE)E G LB
K ELZRE B ML i kR F IR ARER T bSDBG # %k,
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Analysis of factors influencing blood glucose fluctuations
after hypoglycemic therapy with subcutaneous insulin pump in hospitalized
patients with type 2 diabetes mellitus "
L1U Qingqing ,SUN Dianjing , HOU Liping , XU Yi ,RONG Yihua
(Department of Endocrinology s Hengshui Peolpe’s Hospital /Harrison International Peace
Hospital s Hengshui , Hebei 053000,China)

[ Abstract] Objective To analyze the factors influencing blood glucose fluctuation after intensive hypo-
glycemic therapy with subcutaneous insulin pump in hospitalized patients with type 2 diabetic,and to provide
predictors for clinical treatment so as to better control blood glucose. Methods A total of 165 patients with
type 2 diabetes mellitus hospitalized in the endocrinology department of this hospital from November 2018 to
June 2020 were selected. Subcutaneous insulin pumps were given on admission for intensive hypoglycemic
therapy,and the pumps were withdrawn after the blood glucose reached the standard. Among them, 96 pa-
tients were given Det+ Menthol insulin injection (Det+ Asp).,and the other 69 patients were given Menthol
insulin 30 injection (Asp30). After subcutaneous insulin injection for three days,the amplitude of postprandial
glucose fluctuations (aPPGE) was recorded on the fourth day. Using aPPGE=2. 2 mmol/L as the threshold
value,patients were divided into group one (aPPGE<(2. 2 mmol/L) and group two (aPPGEZ=2. 2 mmol/L).
The general clinical data and glucose variables on the day of pump withdrawal,including standard deviation of

blood glucose (bSDBG) ,bPPGE.,and maximum blood glucose fluctuation amplitude (bLAGE) were compared
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between the two groups. Correlation analysis was performed using Pearson or Spearman correlation analysis,
and multi-factor logistic regression analysis was used to determine the factors influencing aPPGE.
Results
IR) in group two was significantly higher than that in group one (Z=—2.046,P =0. 041). The logarithm of

There were 74 cases in group one and 91 cases in group two. The insulin resistance index (HOMA-

the B cell function index [Lg(HOMA-B)] in group two was significantly lower than that in group one (Z =
3.295,P=0.001). The bSDBG,bPPGE and bLAGE on the day of pump withdrawal in group two were signif-
icantly higher than those in group one (+ = —3.161,P =0.002; Z=—2.574,P=0. 010;t= —2.743,P=
0.007). aPPGE was negatively correlated with Lg (HOMA-B8) (= —0. 166, P =0. 034), had no significant
correlation with HOMA-IR (P >0. 05), while was positively correlated with bSDBG, bPPGE and bLAGE
(r=0.243,0.209,0. 186, P =0. 002,0. 008,0. 018). Lg (HOMA-B) was a protective factor for reducing the
fluctuation of aPPGE [OR (95%CI):0. 043 (0.009,0.193), P <C0. 001 ],and HOMA-IR, bSDBG were risk
factors for the fluctuation of aPPGE [OR (95% CI) :4. 650(2. 071,10. 440), P<0. 001;OR (95% CI ) :4. 013
(1.653,9.747),P=0.0027]. Conclusion

cutaneous insulin pump in hospitalized patients with type 2 diabetic are mainly influenced by islet B-cell func-

Glycemic fluctuations after intensive hypoglycemic therapy by sub-

tion,insulin resistance and bSDBG at the time of pump withdrawal.
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J& 2 h B IR 5 A N AR A OB 22 {48 X E 1 -3
{6, LAGE 24 H Py 35 R AR /N OB (2 255 . Wi 24
H 1 1 4% 48 5 48 A5 id A bSDBG . bPPGE . bLAGE,
Tins #8320 bTins, 4 H minGlu #7i¢ 8 bminGlu; 25
THEEIE S 4 KW A AL 598 b5 b5 12 R aSDBG , aP-
PGE.alLAGE, Tins i 5 & aTins, minGlu #5ic N
aminGlu, H P2 &S00 B A2 245 08 784 il b5 A o A
B2 7 # A R 2 WD A
1.3 “%itFam

H SPSS24. 0 Geit B AF AT BTt 22 43 B » 75 A 1E
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DISTECRN R o, 2 18] B SR L X2 K 88, AH DG 1 4y
B2k H Pearson #H5G 53 HTEL Spearman #HC /0 #r. R
HZHE logistic [ 70 Hr H A 1l 4 i 2 19 1 B 1A
FHHE OR A 95%CI., L P<<0.05 NZERA

Bl CAST) IMLTE WUEF (Ser)  BHFEBE(TO =Bt H W SiteE X,
(TG .= % EMRE A MER (HDL-O MREEKEEAR 2 4 R

JH [ B (LDL-C) B AL 35 & H FfE (glycosylated albu-
min ratio,GAR) \HbAlc (AR AR (% ) . FPG . %8
5 C K VA 1T AR 8 0 25 W C — H RO, i) R 3 B 4%
febr, DA H L AIER M. =& . =%®J5 2 h,
B T AOBE . SR S R MR TR S (HOMA-IR) = 1. 5+
FBG X % C ik/2 800, ik &% M fig 45 5L (HOMA-B) =
0.27X 2515 C Bk/(FBG—3. 5™, iCEMHE Y H &
BOE G55 4 KM B NI bE AE 5 45 1 (SDBG ., PPGE .
LAGE) .24 H i & & &1 (total insulin, Tins) & 24 H
/D MBEEE (minimum blood glucose, minGlu) , H
o SDBG A 1 K P Z s 1M B A 4R i 22, PPGE 8 =&

2.1 WmABHF -G RTALE

4 aPPGE ¥ 835 o Wi 2, Horb dl 147 74 f
(aPPGE<C2. 2 mmol/L), 4 2 A 91 #] (aPPGE=2. 2
mmol/L), P4l 8 F 4. 5. % 2. BMI, ALT,
AST.TC. TG, HDL-C. LDL-C. Scr. HbAlc /K F &
GAR.bTins, bminGlu L5, Z R ¥ KR it ¥ B X
(P>>0.05);4 2 % HOMA-IR W] i &5 T4 1(Z=
—2.046,P =0. 041), Lg (HOMA-) #] B T4 1
(Z=3.295,P=0.001); W 41 H & Il 25 % ¥4 1L . Iz
RS R R LR, 2R Y LR ITFEE L (P>
0.05,0LF%& 1,

®1 FHEBE - RIERABILR

e H1n=74) H 2(n=91) t/Z P

EWRIM(P,,, P, %] 61(52,67) 58(52,66) —0.668 0. 504
PN CB /2 on/n) 35/39 51/40 1. 645 0. 200
FEFE[M (P, , Py s 4] 7.5(2.5,12.5) 8.0(2.5,12.5) —0.329 0.742
BMILM(P,;,P ) kg/m"] 26.10(24.4,29.3) 26.90(25.0,28. 1) —0.155 0. 877
ALT(x+5,U/L) 19.53+6.74 18.63+7.16 0. 820 0.413
AST[M(P,;,P,;).U/L] 16(13,19) 16(13,18) —0. 604 0. 546
TC(x %s,mmol/L) 4.82+1.22 4.75+1.10 0.422 0.674
TG[M(P,;,P ;) ,mmol/L] 1.82(1.07,2.51) 1.47(1.02,2.17) —0.993 0.321
HDL-C(x %5 ,mmol/L) 1.144+0. 31 1.2140. 31 —1.469 0. 144
LDL-C(z %5, mmol/L) 2.99240. 91 3.0620. 85 —0.510 0.611
GAR(z+5.%) 27.2047.95 27.75+6. 32 —0. 481 0. 631
Ser[M(P,;,P.;),pmol/L] 57.30(51.1,62.2) 61.25(53.1,71.5) —1. 348 0.178
HbAle(x £5,%) 9.3042.01 9.48+1.62 —0.629 0. 530
HOMA-IR[M(P,-,P..)] 2.21(1.98.2.54) 2.36(2.01.2.91) —2.046 0.041
Lg(HOMA-B) (z £5) 1.6320. 31 1.4740.28 3.295 0. 001
bTins(z %5,10) 32.11438.85 33,4948, 30 —1.024 0. 307
bminGlu(z &5, mmol/L) 6.3740.91 6.33%1.00 0. 289 0.773
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gkl WMABRE—MEREMILER
FE 4R H 1(n="74) 4 2(n=91) t/Z P
F R 25915 5 Ln (20 ] — 0.378
1 3(4.0) 6(6.6)
2 15(20. 3) 21(23. 1)
3 3(4.0) 4(4.4)
4 9(12.2) 6(6.6)
5 41(55.4) 46(50.5)
6 3(4.0) 8(8.8)
Je 5 H A (V)] 0. 083 0.774
Det+ Asp 44(59. 4) 52(57. 1)
Asp30 30(40.5) 39(42.8)

FIR 249328 12 oA F R = O OBUDI R 5 e 8 R B R B 5 2 R IR —
Ve, DI BT BB A 100 mg. BER 3 U4 1l Y SO ¥ i 42 0.

PP OB P 325 e 2 11 JIR B B - 50 mg, B K 3 UK 3. & IR = HOXUI
5 gy BER 3 U, AR IR BT A b R s 50 1 IR — BRI K %€ 0. 5 g, R K 3

U, DRI R P HE R 50 mg, BER 3 W56 LR — H XU i 2 0.5 g, AR 3 WK, H BT R EHE 1 100 mg, &K 3 U — : Fisher ¥ A M2 3%, 0

.
2.2 WA EEEEEE AR FIRARR S T AR

s o b #
4 2 BERMZE Y H bSDBG.bPPGE.bLAGE &

(Homa-B) & AH3 (r=—0.166,P =0. 034) , 5 bS-
DBG.bPPGE, bLAGE & IE# & (r = 0. 243, P =
0.002;r=0.209,P =0.008;r=0.186,P =0.018),

TFH.ZRYFESEITFEEX(P<0.05, %2, 41 WEA4,
2 WE G 4 X aSDBG. aPPGE.alLAGE & T°41 1. ®2 FWHEASEFHEFEYHMESTSIEREE (mmol/L)
aminGlu 8 T4 1, 2 5 WA G52 L (P<<0.05), - ) bSDBG bPPGE bLAGE
Pi4 aTins JCHA 22 5 (P >>0. 05) , L3 3., @£s) [M(Py . Prs)] @+s)
2.3 aPPGE 5 34k 1 2 6948 % M 5 #7 41 74 1434041 1.9(L4,2.4)  3.98+£1.17
aPPGE Lﬁﬁiﬂﬁ‘z\‘ﬁfi\BMI‘ALT‘AST‘TC\TG\ 2 2 91 1.6340.39 2.2(1.7,3.0) 4,4441.00
HDL-C, LDL-C, GAR. Scr, HbAlec, HOMA-IR, /7 8161 S B
bminGlu.bTins ¥ JE B @ AR XM (P>0.05). 5 Lg I 0. 002 0. 010 0. 007
%3 MEABEERMREE 1 XOBETREREZERR/NDELE
am n aSDBG aPPGE aLAGE aTins aminGlu
[M(P,;,P;;),mmol/L]  [M(P,,P;),mmol/L] (z £ 5, mmol/L) (z+5,10) (z 5, mmol/L)

H1 T4 1.30(1.10,1.60) 1.60(1. 20,2.00) 3.75+1.06 32.37+9.79 6.38+0.95

2 91 2.00(1. 70,2, 20) 2.95(2.50,3.300) 5.5541.19 33.98-8. 80 5.9440.98

t/z —8.76 —10. 972 —10. 082 —1.103 2.905

P <0. 001 <€0. 001 <0. 001 0.272 0.004

x4 aPPGE 5 H 1 T2 RIHEX 547

75 AF i I BMI ALT AST TC TG HDL-C LDL-C

r —0.031 0.003 —0.019 —0.105 —0.091 0.011 —0.136 0.125 0.086

p 0. 690" 0.972° 0. 808" 0.182* 0. 246" 0.891" 0.083" 0.112" 0.276"

G GAR Ser HbAlc Lg(HOMA-) HOMA-IR bminGlu  bSDBG bPPGE bLAGE bTins

r 0.117 0.013 0.115 —0.166 0.105 —0.016 0.243 0.209 0.186 0.049

p 0.137° 0. 868" 0. 142" 0.034" 0.182° 0. 836" 0.002" 0. 008" 0.018" 0.533"

* :Spearman H K PES BT 18 Pl ;" Pearson A MM 7 715 P 1.

2.4 aPPGE # v B % ) logistic )2 5 #
Ll aPPGE 2% /MTF 2. 2 mmol/L K25 & (aP-
PGE<(2.2 mmol/L=0,aPPGE=2. 2 mmol/L=1),

) il aPPGE A % : Lg(HOMA-B) ,HOMA-

INU=A

He x>

IR .bSDBG.bPPGE .bLAGE 5| A logistic [H] 5 £ %Y,
H v Lg ( Homa-B), Homa-IR, bSDBG., bPPGE,
bLAGE Jy i S5 28 L 5R F 1) Hi LR 19005 75 32 20 7

PLa<C0.05 9 A JER e, e 8 E A D7 BB H 28 D
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Lg(HOMA-B), HOMA-IR, bSDBG, H: ¥ Lg (HO-
MA-B) K > aPPGE 3 8 i - 9 I R [OR (95 %
CI):0.043(0.009,0.193),P<C0.001], HOMA-IR,
bSDBG } aPPGE i 3 iy f& s Rl Z [OR (95% CI) -
4.650(2.071,10. 440), P <<0. 001; OR (95% CI):
4.013(1.653,9.747),P=0.002], W 5,

x5 aPPGE &M E &/ logistic BVAH 7

S b SE  Wald P OR(95%CID)
HOMA-IR 1.537  0.413 13.866 <C0.001 4.650(2.071,10. 440)
Lg(HOMA-B) —3.154  0.770 16.778 <Z0.001 0.043¢0.009,0.193)
bSDBG 1.390  0.453 9.423  0.002 4.013(1.653,9.747)
3 3 it

bt S Ol | i e L (e : O N2 B L T |
B s DGR B R E S AU HbA e,
FBG .PPG 5 R Bk 2 I 1 4% = 8 19 & 28 000%, T
RpfiA &5 RLAF A9 HbALc ¥ it ] B8 & A2 B IR O &
SEC B Sl VA OB I S Iy vk BN
CGMS F1 SMBG, H: b i1 CGMS 3545 5 S 247 iy 4 % 50
7 B (mean amplitude of glycemic excursion, MAGE) B
LN N R S R Tl 1R L O R o 71 8 (A ) W S S R 7
SMBG 5 gl 45 I W% A 38 4 4 A5 ¢ %, B E A A5 4
FEAESEAH S Z5 1Y . KRBTSR T i SMBG it &
A H P I AR S FE bR Ok B e I i 3l . ROSEN-
STOCK "% PPGE<C2. 2 mmol/L fF h % & # 47
WY, 2Pk PPGE WefH 51 & (% S0 Ak N 38 mT 38 Bk K af
BT IR AT R EOD A BT . WANG &
WroE s B8R , MAGE 5 PPGE HA3 K I A9 &%,
A WL IR BESIE S, MAGE 5 PPGE RF&E R 5K
N1 A R I TS 1 [ S | AT U
PPGE JCit 76 ¥ FR 9 I1 & AE 52 Wi J7 1] 340 J& 7 TFAl 1
WEAE S 7 A AE AN 25 200

ABFFE L B Bon AL BE 2 BB R B BE R
PPG ikl iy F 25w N R 2R B A DIfie R i &R
BT S HUZE B 1) bSDBG.,  H b i & & K Pt . bSDBG
Sy I B 4 A 6 TR T AR G A G R S B 4 i T g
JEuk /b PPG P sh iR 4 I & . FE IR g & B
MAGE 5 HOMA-IR & IE # 3¢ (r = 0. 405, P <
0.05, 5 HOMA-8 & i # X (r = — 0. 526, P <<
0.05), PENG %58 AR5 2 AR 45 1. 59 4h . 3
S B IO U B R B OS2 A BE 9 R B SD-
BG f oM B . ARWFSE TP RCE B o R H AR FBG
5~8 mmol/L.PPG 7~10 mmol/L ., H . 7] UL it
XZ% FBG.PPG A . AT S WA LSHM
SDBG, Jt HA7E f8 35 [R B A 8 & 22 HRBe L AH X 45 22 ) Tk
5 B AN ML T RE T, W DAGE > A K i B T R S R A
DT AR € P O 1 s 1 A P 7 e S 1
FEERR, 1 F RS R AR YT nT AR SF i 5 B 40 i iR
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e, Hoh CSIT W 2 i ik dr B P . WANG %65 fif 5%
K Bl IR YT R HEAT  7E R B R 2 e il B X
5 anErtin . g kR LG IES B 4
Jt L T LA M3 A i HG At 25 78 41 it R B A R HLAT IE B
5 B 40 Ty 8 1 40 i

A IR K BT 5 AN [a) Ik 5 22 B O 48 T Bk
A TR0 B CASAF 5 A BR T — B OBLAIC 8 B 38 )
XoF I 3 B0 A RZ MR . K TT AR 2 A8 B HE T H R
W e 48 (0. 5 g BF K 3 O BEA 11 AR BT I8 H (50
mg, ®K 3 POF 5K O AR F Uz 7 ke 2215 1 AR By
R A (50 mg, K 3 O H BT H Bl K L e P 4L
34 55. 4% .20, 3% 5 50.5%.23.1% ., FEAME
JR¥ PPG 45 P45 g Hh 32 3 JLFh 25 30 2% b 4 S B AIK
PPG W 25 8% o o 1 B I 0 R0 ORK 3 BK -4
(DDP-4) il 351 4% 51 45 2 | il 5 itk JOR 2 L e T
ZRR-1(GLP-D 2R RN R 5 R /R 5 % 2k
L TRUTEE N0 5 2/ B B . A WS RE
BT BB TV > PPG RYTERS T . i PR b R 2% B AR
AH 2 245 W 4 18 FE LD Z 1t A 3 8

ZE F TR AR SC T LU B 2 BB IR R R E T
i 8 2R A% o AL R A 22 I B4 2 009 T 1 A T I B L R
BT PPG sy &, 458 BoR, PPG I 3h &
BLZ L B AN RE B R AT X RUCE Y bSDBG
PRS2 ] Sk 1B s R HE B B SR S B 4N i T B A X
ZEN B T IE KA S R R R 2 IR A fA] g — 25l
L B AN T RE L D B B R IR MR S b
s i 45 DA

S % 30k
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