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2 BUHEPK % B & MAE K BhistrS MAU BRI X 14

afr, R, RN, LFE
(MR 25 B N R, KA 130041)

E BRI BR800 o B IR 8 A (microalbunminuria, MAU)5 gl 245 0 W 0 2 4500 i A8
5 Z 8 (variable coefficient, CV). H V-3 M4 2/ F FZ (mean amplitude of glycemic excursions,
MAGE) i i [ P9 B[] (time in range, TIR)AYAHICYE, ik : 10662 B4 IR B # R IEMAU
G RN, <30 mg IR RAL (ALL) (536]), =30 mg W AFIT 4l (BAL) (S341), RAEBEHM—K
Tekb, B HEZS L (fasting blood-glucose, FPG). MALIMLZL & I (HbALC) . U4 K (systolic
blood pressure, SBP) . ﬁ?{éﬁ‘x(diastolic blood pressure, DBP), [RI A RT A A R E R 72 hal
ﬁm%%fmﬂ%%(continuous glucose monito-ring system, CGMS)ﬂ?’ﬁi[ﬂlﬁﬁﬁr S, 10
(mean blood glucose, MBG), S35 [ HE B 22 (standard deviation of mean blood glucose, SDBG),
CV, MAGE, S KIMHEE3IIEE (large amplitude of glycemic excursions, LAGE), TIR; MAUZY
M AE 2 AR DM R F Pearson A 43 M1 & 22 T8 A0 [l H A3 A AT VEAl . 85 R : WA Z R AR R
RTEE R R . B41HbALc, SBP, MBG, SDBG, CV, MAGE, LAGE¥ & FA4l, TIRMLTAL
(P<0.05); PearsonHl &3 HT 7% . BLH A H IIMAUK -5 TIRAK 5 747 5 (r=-0.846), 5SBP,
MBG, SDBG, CV, MAGEJ/K¥-EIEMRK(rsr%]°50.653, 0.346, 0.271, 0.434, 0.963, 0.967);
ZHEMHSH R : CV, MAGEZRMAUTE & M7 SR %, M TIR N 4P B K (95%Cl:
0.601~4.932, 1.714~6.439, -0.153~-0.018; P<0.01)., Zit: 2TUMEIRI & IFMAUZ Ik 28 S Pk B
K, TIRIHIEAL, MAGE, CVZTIRAIAE MG RIEASHE IR % B 9% (diabetic kidney disease, DKD)[H)
BURAR AR, SR AT It 4 v A O Y AR IS BT

ES: 35 PR E A s ShAS MR SEG M R 218G H AV e sh 08 2 4 % W S Rl P I 1)
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Abstract Objective: To investigate the correlations between urinary microalbunminuria (MAU) and variable coefficient
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continuous glucose monitoring (CGM) in patients with type 2 diabetes. Methods: According to the results of
MAU, 106 cases of patients with type 2 diabetes is divided into two groups: <30 milligram as a control group
(group A) (53 cases), 230 milligram as a study group (group B) (53 cases). We gathered the general information of
patients, including fasting plasma glucose (FPG), glycosylated hemoglobin (HbA1c), systolic blood pressure (SBP),
diastolic blood pressure (DBP). At the same time, all enrolled patients were assessed by 72 h dynamic blood glucose
monitoring system (CGMS), and mean blood glucose (MBG), mean blood glucose standard deviation (SDBG),
blood glucose variable coefficient (CV), daily mean amplitude of glycemic excursions (MAGE), maximum blood
glucose fluctuation amplitude (LAGE), and time in range (TIR) assessed by CGM were recorded, the correlation
between MAU and glucose fluctuation was evaluated by Pearson correlation analysis and multiple stepwise
regression analysis. Results: The results of univariate analysis between the two groups showed that the HbAlc, SBP,
MBG, SDBG, CV, MAGE and LAGE of group B were all higher than group A, and the TIR was lower than group A
(P<0.0S). Pearson correlation analysis showed that MAU level in group B was negatively correlated with TIR level
(r=—0.846) and positively correlated with SBP, MBG, SDBG, CV and MAGE levels (r were 0.653, 0.346, 0.271,
0.434, 0.963, 0.967). Multivariate regression analysis showed that CV and MAGE were independent risk factors for
MAU elevation and TIR were protective factors (95%CI: 0.601 to 4.932, 95%CI: 1.714 to 6.439, 95%CI: -0.153
to —0.018; P<0.01). Conclusion: Type 2 diabetes mellitus with MAU has higher blood glucose variability and lower
TIR ratio, MAGE, CV and TIR can be used as sensitive indicators for clinical assessment of diabetic nephropathy.
Early intervention may significantly improve the quality of life of the relevant population.

urinary microalbumin; continuous glucose monitoring parameters; glucose variation coefficient; daily mean

glucose fluctuation amplitude; time in range

W% PR 995 5 4 (diabetic kidney disease, DKD)/&
Il PR - i i L HL G 3 BB W PR SN O &
Z—, B A BRI NS PR K AS W
ik B 2 Y DK D A 35 220 W B0 AR R AT Y A0
W ST — IR T R o S R DG
185 ¥ R AN BOEAEI N, #9792 43077 DKD
L B A 5 5 PR A BT B 9 1 o I
i, £FXTDKD RIS W KR TT B EE D, R
ffdﬁﬁaﬁlﬂ(microalbunminuria, MAU)%Z@%E’(
g S8 I R FT B AR S 2 —, WnE 2R
FHA ., BT . MAU SR 30 ko ok Af A 4L A2 75
W BRI R I8 I IR IS fE R R, IR &
AL AE I A AE B FLIAR A, T EL 58 EDRE RO P 2%
(American Diabetes Association, ADA) E ¥
P42 1 R O 2 4 A DR B 7 s

MEr, B AR IMOPE W (self-monitoring of
blood glucose, SMBG) & Ifil ff Wi I () JE AT =,
AR 1M 21 25 11 (HbA 1 c) R 8 o aff b A 330 34> il
WEI P90k, R e B AR I 1] P 25 I 10 (fasting
blood-glucose, FPG)FIE )5 MBHAYF-IIKF-, BE
Y2 A2 A% DL G i, SR TGI8 2 SMBGIE

HbALHIAE R R R BRI, #MELL B2 i | 42T 3
S W4 R MR o BIAEHbAL A% Hi i bRt JE i A7
R0 W DR I I R I & A R, oA
I PRAIE 2 1O B B0 & A F 38 5 HbAL e 28 5 1k
EASE o BRAF S E MBEAN , A b I 20 [ 4
JEH PR NG I & AE ) AS T Z 00 1) fe ey PR 3R 1
A O IR 20 45 2 BB bR & O R 1M A8 78 & s L
i A M SE ST B W IR A, Torimoto %Y AF 58 %
B . L7 PN B ) B I 2 2 2RHRE PR A I 0 72 4y
SR, AHH AT A S5 O e R Y OC &R
Ao WA T 2 TR DR S R B A
PR LI 45 IF R ARE Z —, MAUAE R b5 PRI 1 &
I PR i3 1 S AR S 2 —, 5 s i 3 i A
KAEWFFE i AN FE 2, BB X — % Z (8l iy it — 20
WH5E+ oy b

I B AR 5 Z2 80 (variable coefficient, CV) .
H P25 10085 3% 20 1% B (mean amplitude of glycemic
excursions, MAGE) N % % B B N B 8] [time in
range, TIR; H2hZ5 I 8E W &R 48 (continuous
glucose monito-ring system, CGMS) Wi ilj 4[]
24 h M A{EE3.9~10.0 mmol /L5 BT 5
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MFI], 38 DL 0 He R TR b U5 Bl i A 5G4
b, AW SR Hr S MAURI AR G, B4RIE
wnrs

1 MK E5EFE®

1.1 3%

TE U PR 258 R B N 7r i B 20184F 12 H
2201943 H 12 I 4E B if 97 19 2 BUBE R s f8 3
10661, BHIFFH1999FWHO 284 JR 5 12 Wi b
HE, MR BRI e 3%, B3 o )m B i R
B, HZFBAERZES . Irf BE ABrd 2
FRSERIT =31 H o HEBRbrifE: 1A IFBEIR
I 45 Bh S0 PR IE RRE ,  QOBE PR e ERAE R T RE LS
B BEZR SR . 2GS 2) BB A e ™ Y
O R AT ZENE AR, TR A2 LA &
3VEAEA TR AE, C e K& A R e 1
I FH 56T A Tl H 52 e R 2 1 HEIE A SC 259035 4)
e LR SR R AR SRR s 5) FLA XA

SR o IR PIEMAULL G 25 F2k Br AT B 4y
R <30 mg%jﬂﬁ‘ﬁﬁéﬂ(Aéﬂ, 53{%), =30 mg
NWFTEH (BAL, s3l), HrbAd Ha6fl, 2274,
IEIY(53.3£11.0) %, R (6.244.8)4F, IREIEEL
(BMI) (25.5+2.6) kg/m’; BZL 5200, 24, 4Fi
(50.9+8.5)% , JifE(6.9£5.9)4F, BMI (25.7+4.3) kg/m’,
PO MR AR . R . BMIYY H AT AT LG
(P>0.05, 1), AHFFEC A EH MR- B
BRI ZE o di it

1.2 Fik
1.2.1 K& — T A

BEY T AR E, TH2H I RHE
z2 EFKI, XTFPG. HbAlcHH T E, Fids®H

K1 AHBEE—RER(n=53)

Table 1 Characteristics of subjects between the two groups (1=53)

45 JE (systolic blood pressure, SBP)/K -, &K%
(diastolic blood pressure, DBP)7J(%ZO
1.2.2 3 A& f g w5 ik

AW 5T R FH 56 B 56 01 2 Alipro2 &l A [a] i
203 A A ) 22 4% (Professional CGM; LI T i
gl B ipro2 ) i il il 4R 38 sh BRSO, SR E AR
S YA 1] Jo5t i pro 2 M 0 4 O I W I A A, el
Jiipro2 YA A B & NSAT , 4R LA AR B
THERMTHAFEAL, 45T B R ETHAE L L
MUBE I B, i T R H A3~ 41 F5 AR v
B (H A28 255 AR I A0 AR E A it
PEHE, Wik z3h%%, JF485 MR el ml et
ipro2 W [H] A= % ~J BUS ML, I/ AME Bl Yy
O,

ABIESE BT A 58 T B ipro2 (1
W, IF B FRAT T 2T [l X ipro 2 MU
AR, RS RIS 288N IMBEME, A fIiC
F#3d, RA72 hHERE, 2Bl o b iS 24,
I MBG, qzﬂjlﬂlfﬁ%)ﬁ?‘/&ﬁ(standard deviation
of mean blood glucose, SDBG), CV, MAGE,
e KA % 20 1 FE (large amplitude of glycemic
excursions, LAGE; Eﬂ%(ﬂu%ﬁlm%%ﬁ%%ﬁ%
RARMAZ 22), TIR, FF 20 1) i 4 A8 5 v R A7 0T
fili, APl LR FR AR 2 R

1.3 it F4bE

K HISPSS 21.048 tH A AT 84l o M o X T
M N IEZS oA B9 B TRk, I I BB bR U 22 (ets)
HEATHIA SR W 0k SRR AS 46 56 1 AT A 2 [E) EE
85, PearsonZi MM ¢ K £ 0B 5 Ml I 43 BT FL B 4%
AR (A A DG OC &R o THECTERE DI L (9% ) ok %
AN, NHCK R TR L HR . P<0.05°H 25 R A 40

e E .

= P/ [451(%)] 2
7 k5 BMI/(kg:m ™) St/ H
L S
A 26 (49.1) 27 (50.9) 533+11.0 25.5+2.6 62+4.8
B4 29 (54.7) 24 (45.3) 50.9 8.5 257 +4.3 6.9 5.9
X/t 0.340 1.276 0.354 0.709
P 0.560 0.205 0.724 0.480
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2 /R

21 WMAEENMRENMRMEEINHEXIERG
b3

WA HBEFEWHbDALc, SBP, MBG,
SDBG, LAGE, CV, MAGE, TIRFMAUK
FEAREZER, HhBA EEHbALC, SBP,
MBG, SDBG, LAGE, CV, MAGEFMMAU
K EE FAL; AAMTIRAKY B 5 FB
H, MAMWFPG, DBP/K % F LG it¥E X
(P>0.05, 2). {5 ] P 2 24 JC M5 i b g5

32 FH B Ik A L R I 30 K FE AR B L 8L (n=53)

PR B

2.2 B AHE UM K4 W B Mg 3h 8 X i5HRAI1E
KD

PearsonZk MEAH /0 AT 7R« BALBIMAUK
HTIRKF 540 (P<0.01), 5SBP, MBG,
SDBG, CV, MAGE/K V- IFAHX(P<0.01, #£3),
PIMAU N K78 &, PASBP, MBG, SDBG, CV,
MAGE, TIRN A&, iFf7Z0E 4 BlIHsT,
4R R . CV, MAGE, TIRSJIEMAUR A 7
S R R (FR4)

Table 2 Comparison of blood chemical indexes between the two groups (n=53)

ik A B4l t P
FPG/(mmol-L™") 9.02 £2.16 9.73 +2.11 -1.714 0.090
DBP/mmHg 77 +7 76 + 8 0.866 0.389
SBP/mmHg 118+ 5 121+8 -2.364 0.020
HbAlc/% 7.5+ 1.1 8.0+0.7 -2.696 0.008
MBG/(mmol-L™) 83+1.0 8.7+0.9 -2.290 0.024
SDBG/(mmol-L ™) 1.8+0.7 2.1+0.6 -2.021 0.046
LAGE/(mmol-L™") 59+1.5 6.5+1.3 -2.041 0.044
CV/% 6.5+ 1.1 9.7+ 1.1 -15.186 <0.001
MAGE/(mmol-L™") 2.8+0.9 48+1.0 -11.333 <0.001
TIR/% 80+8 61+ 14 8.604 <0.001
MAU/(mg-24h™") 16+3 74+ 8 -49.155 <0.001
1 mmHg=0.133 kPa.
3 MAUS & 154K (8 fPearsontl X 53 #7
Table 3 Pearson correlation analysis of influencing factors for MAU
MAU BMI SRR FPG HbAlc LAGE DBP
r -0.136 0.039 -0.064 -0.028 0.114 0.179
P 0.331 0.783 0.647 0.843 0.417 0.199
MAU SBP MBG SDBG CV MAGE TIR
r 0.653 0.453 0.434 0.963 0.967 -0.905
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
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R4 ZLBEHEEADTMAUR R IE R

Table 4 Multiple stepwise regression analysis of influencing factors for MAU

AR i B S.E. t P 95%CI
MAGE 3.258 1.165 2.796 0.007 0.917~5.600
CcVv 2.903 1.016 2.858 0.006 0.862~4.944
TIR -0.115 0.033 -0.225 -3.503 0.001 ~0.181~-0.049
3 T AN BN RS S . Wang 5 POU%f BEAE A 2 B PR o

TENG IR |, %58 IA K HbA LK T8 IR I & 5
iy RN S 2 W A SRR AE AT, H A R — 4k
BRI B B T DRD Y T AR e 2
WA SR EIRB N EREE, B —E’R
JE Y Je B o BE AR AT I K i A
ANAE 508 P BE — R, AR OB PR LI A I &
JE & A B fE R 2R, DRI B Sy S 1 I A A
Jith S T Ay T A RS BT T AR B O . CGMSIY
SR T(TRA O 8 = R /N 77 RS R O 18- % o L DO R A Xt
P T B A LA, R T IS B AR A Y i A
ik o IowE AR S P D A B PR 4 Y — S T
SR, MO I R IE R "B . coMS Tl RLEL
S A 1 K7, B ARRARG I 9 JXUBS: . 3R A HbBALC
B o ASHF TR 36 B 92 2001 A Alipro2 &l 7Y
[ ot =X 2 285 3 285 0 W U 3R 48 (Professional CGM)
W mwEssh, fEEMBG, SDBG, CV, MAGE,
LAGE, TIR, HHEFHELHFECV, MAGEKTIR,
PRI I i 48 bR S DR D A & — B IIfs K 48 b (FPG
HbAlc, SBP, DBP)S5MAUMAH KM,

AN IE Pearson I AT A5 R B R . BALIRH 1
MAUK V-5 TIRK- 2 7 AH K (r=-0.905), 5HCV,
MAGE /K2 EAH K (#4391 50.963, 0.967), H
“HBEMAUR B ; 2R FIH5Hr IR
CV, MAGEZMAUTJE ML fER N ZE, TIRK
PPN R . X R TA4 S, BAMAUTHE
ZHAMBEAS SR, AR SR AL T

CVRHSDEMBGH HLAE , X MBGHEIT L
e, CVIRER T —FisEb S B &, Bk
T IBEACE 8, X 5T I A TG G,
I AT DA KR Be 38 A [ i B 7K - 25 20 Ta) 1B 25 6L
0 E H T 55T 5 MAU K HbA 1 HIBIF 5T 5
PEABR . MAGER /R WLES H PN 347 1M 4 1 Sl i
e VA IR A8 S M A AR T, MAGEMER, %

£ HHbALc=7.0% 1 [ 83 By b A7 19 — A 58 3%
B . &J52 hilld (2 h PG) S5 FPGHY 22 (A ik 1 Jd
A 0B AR S 5 R 45 R R (HbALc=7.0%) &
e GFRIK V- [ AT I8 1 B o JRUISS: 334 m %35 D10 AH 56 (Ol
HUERE iR AR, A 2l Wik
T75g0GTT), X ZFAMIELE R
TIRMCGMS WM 8] 24 hpy I 4 75
3.9~10.0 mmol/L 3 Fl T &5 A BF (], 8% LLA
SN, HEIWM LS —Frifi. 20174F, ATTD
KATT (CGMEL I EBRILHR) PV HfEFER TIR
FH I PRAE o it A 45 1 0 BB B4R bR 2 — o Al Lu
281001 84F & 22 1 6 T TIR 5 2 BB JR 55 11 10 k4
I A2 (diabetic retinopathy, DR)AJAF5E 2 H Al
CL A9 T IR 2 BUWH PR 95 I & AE 1 ME — 11 PR IE 48
W5 I A3 26251 2B IR /3, DRI o IR S
WM E, 539 LDR, BEIEHEH DR (non-
proliferative diabetic retinopathy, NPDR)., H1Ji
EHFE DR B WAL T I DRIUZE . WF o8 45 R 3k
M. DREAEIREEN23.9% (5 ENPDR: 10.9%,
HEENPDR: 6.1%, WM JIHDR: 6.9%). Hf
WIDRAH M TIRI B AL (A P<0.01/ %), LU
7 E R B R R A0 DR R R BE 3 TIR DU 43 7 5%
() TR R B (B P<0.001), i M EFEEDR
HTIRM /58 2 1A X (r=20.147; P<0.001),
HEBRIR 2R R W2 J5 , £ Tilogistic a4 7 A
WoR: TIRS & WIEAFEREME: DR(E
JENPDR, P=0.018; F1ENPDR, P=0.014;
VTDR, P=0.019). I4h, BeckPYT20194FH]
FEUBE PR 99 425 461 R0 9 & E S 56 55 B (7 A5 I8 W
E) IS TIRS DRI JE K MAUL R KRR, 45
R . TIREFEM10%, DRIJEEG K 21
64%(95%ClL: 51%~78%), 1 % [ IRES 5 fE kR
W HM40%(95%CI: 25%~56%). 1%L 5AHF57 4%
FH—3 ., JE T UL S5 it ot 0 e R AR WF oY 25
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AT LURA S B, TIRS 2 BUH R S0 Il 48 9 A2 25 1)
ARG, AR A —Fh B Mo R e bR, TIR R
I PR B A T BF 5% 2 240 B AL 1 I W AR £k %) i LB
RARREE F T JRAMHDATCHI AN, 0 % ks HAE
Sk — il PR it sl 5T ¢

MBGAUER W 24 WP T A W 2 1) 4 70 4
B2 K, HbA LA R W 20834 H N Il b
B389 7K -, B AR b s e (R 15 A S 1 0t B K
V-, SDBGIll it (Y J2 i A 7l A WL A b il 25, R
WS- 247 MBS B B B, KusunokiZE ™ 201 4R 347
B — IR 45 B F M . HbA1c5 MBGAT 1 38 A
Kk, HEHbALOK R, MBGHEZ F&E . [A
I Kuenen Py — I 1fi B 9 5 A 56 2 80 S5 HbA L c
R4 Rt R . SDBGX FMBG5HbAILC
W AH G PR i e K o AR AR ST, 4T L A
HbAlc, MBG X SDBGM A Y7 7E I i 25 5% (B4 >A
M), HERHHAGIT¥%E L (P<0.05), KK
HbA1c/KF-Th i, 24 i A 7K S R i 4 A i 25 Bl
Z TR, MR R ERE O, oA 2= AL R B
Jl, E— R L AT RE AR T MAU H I
N T DKDIAK . Sonoda’F ™ F-20184F HEAT (1)
— TRER T 160191 2 UM R 55 KB 5 100 AR S 0 50 AR
9o T ML A5 I & i =2 18] 9 AH SC PR I IR ST 45 R 1
MBG -5 WL R AR 490 595 A% 3 3 R 3 & i 4K
WA K. fE24 hIN IMUHE 7K F-> 180 mg/dLAY i 7] 15 XX
TR S AR Sl R TR R AR ) A AE 8
X, MBGHI24 hN ILKE/KF->180 mg/dL ] [A] 5
B AR RS W TE G . X S AR5 A BT AN IA
ﬁtﬁ%‘%%‘—a&#%}%ﬁ%o 1@Pearson*ﬁ§éﬁ’*ﬁﬁp ,
{YMBG, SDBGSMAUFFTEFINE, B F 0] f8
55 A G AR B /N B A B S O B AR B
18 BT 6T WD H P 28 00 b KA R
S G

RWFFELE R KB . MAU=30 mg4lSBP, DBP
PR TMAU<30 mg#4l, ZRA4%H %8 X
(P<0.05), {HB4L%H M Pearsontl K431 H, MAU
5 SBPAEAE SR AH e (r=0.653, P<0.05), {H5DBP
U AEAEM KA (r=0.179, P>0.05), XKW SBP
T EMAUTH R EENEKZ —, &5 EDKDM
HEGRHNEZ —. X523 REPI T4 R —
., F, 6K L SBPHE il A2 LB,
HEX M BMAUT S B AT, IEZDKD
B B E]

Zi b, 2RUBEIR AR H CVHE K. MAGEM KX
BIMAUT & RS G 2, 24 hN A TIR
d7 B, MAUZKSE BAIR . =& 4 5 MAUM 7 A

K, NILFEHbATHERIAPRAYIF AL T, LR i
MR B 2, A MBS P A2, [ Ikt 17 s S {1 i Al
B
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