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[(AZE] BR MBS (COM)TE TIZBFIRYT PR HE D, JT COM B TRIRIREE | BUEAS R |
PR S MBS RS . BB BE TSI COM 455, % 1 IR 2 191 112 2 BOBEFRp (T2DM )
FHATRE ., Bl 2HE ., RO HXT B IS . F7iE 2021 TR —ERNSWEH 112812
i FH T RFEE 210 T2DM FE 88 i, Hih 3 60 4, % 28 ], 45 F COM. A4LEBEATII2HTE, M 1-3 R4EE:
SRR T R R AETE I 56 4 K FEIHHT COM B, ZiERBEKE . Ba%I2HE . % 6 RIUF COM f&/&
ARFNCSRAY, NEEEE . TRESE 2 RAISS 5 RSN MRS [ 24 h P (MBG) , P shIEE (MAGE) |
HIAIPE HAREE NI E (TIR ) | &R T COMEER, ST 12HAEG (55K ) T2DM EE 1Y MBG 1 (8.34+1.97)
mmol/L T [ %] (7.85+1.65) mmol/L, TIR Hi (7821 +24.64) % I 5 (84.28 +21.87) %, MAGE i (4.53+2.25)
mmol/L N5 (3.80+ 1.80 ) mmol/L (P<0.05) . FHMEIRIEIAER . AFIESEAT4r IR 50T TFE <10 4F2H (62 ) Ayt
= 104F4 (26 f)) Tl MBG B8 T-IRRTFEAL, TIEWRE <10 F4FRIEE (SD) . MAGE. TAR 5 T-HUHiF(L,
TIR BT W8 (P<0.05) 5 4RI R <65 F 41 (55 41) Fii= 65 F 41 (33 41) , WL+ WiJ5 MBG. TAR &+
TR, TIR & THRT e, THUS <65 %41 SD. MAGE B TFHRTHE (P<0.05) . 4t HET COM 458, Xl
A TREEFEZSMG 112 T2DM B TIKE . Bah & T28E, nTUAREGE R MBG. &5 TIR K, HEE s
SR <65 % BERIRER <10 4R A IR AR TR
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[ Abstract] Background Continuous glucose monitoring ( CGM ) is rarely applied to outpatient treatments. The
impact of CGM—-based diabetes education to change unhealthy living and eating habits on the blood glucose profile is still unclear.
Objective Based on the retrospective results of CGM, outpatient education such as diet and exercise was applied to outpatients
with type 2 diabetes mellitus ( T2DM ) who were managed by oral hypoglycemic drugs. This study aims to evaluate the effects
on blood glucose profiles. Methods A total of 88 outpatient T2DM patients medicated with oral hypoglycemic drugs in the
Department of Endocrinology, Nanjing First Hospital in 2021 were included and managed by CGM, involving 60 male and 28
female patients. The enrolled patients maintained the original hypoglycemic treatment regimen and lifestyle habits on the 1st to 3rd
day. On the 4th day, we downloaded and analyzed CGM data and provided outpatient education based on individualized eating

habit and exercise. On the 6th day, the CGM sensor and recorder were removed. CGM data on the 2nd day versus 5th day were
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compared for dynamic blood glucose profiles, including the 24 h mean blood glucose ( MBG ) , mean amplitude of glycemic
excursion ( MAGE ) and time in target glucose range ( TIR ) . Results Based on the CGM results, MBG in outpatients with
T2DM on the 5th day after outpatient education was significantly reduced from ( 8.34 + 1.97 ) mmol/L to ( 7.85 + 1.65 ) mmol/L

(P<0.05) . TIR was significantly elevated from ( 78.21 +24.64 ) % to ( 84.28 +21.87 ) % ( P<0.05) . Moreover, MAGE was
significantly reduced from (4.53+2.25) mmol/Lto (3.80+ 1.80) mmol/L. ( P<0.05) . Stratified by the course of T2DM, MBG
after outpatient education significantly decreased in both patients with T2DM course <10 years (n=62) and those with T2DM
course = 10 years (1n=26) than the baseline before education ( P<0.05) . After outpatient education, the standard deviation

(SD) , MAGE and target glucose range ( TAR ) were significantly reduced, while TIR was significantly elevated in patients
with T2DM course <10 years ( P<0.05) . Stratified by age, MBG and TAR after outpatient education were significantly reduced
in both patients aged <65 years old (n=55) and those aged = 65 years old (n=33) than the baseline before education, while
TIR was significantly elevated ( P<0.05) . SD and MAGE were significantly reduced after outpatient education in patients aged
<65 years old ( P<0.05) . Conclusion Based on CGM results, outpatient education such as diet and exercise could effectively

improve MBG, TIR levels, and blood glucose variability in outpatient T2DM patients using oral hypoglycemic drugs. Patients

with less than 10 years of T2DM course and younger than 65 years of age gain more clinical benefits.
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T AR A WE PR S AN T, A 2021 4F
CL# ik 12.8% ', UKPDS. DCCT % Z 30 fF 55 42 75 Ifi
B HINE 59T RS IR 0 (BRI
HETT B R P MUBERABR RAL N 50.19% 4, HET AN
LB R 2N G2, 2250 2 BB R (type 2 diabetes
mellitus, T2DM ) 45 FHR 35 5 @i 6 KAk 41 & H
(hemoglobin A,,, HhA, ) VE K MRS “ bR,
{H HbA,, FELE—E MR BRYE, Joik e H paAT H (8] il b
WOl [R5 A2 e « TS PR EE I,
EEPRIR R 2R A5

) & I B W W (continuous glucose monitoring
system, CGM ) 3 ixf Wi K2 T 20 2 [va] 93 1o 2 A R B
BB, ABTRBEE . B8, M25%5R RS
WS E 2R, AT & PR E MR 7, e e
T T S R . IEE B, COM BUH RS
I W0 5 32 ) — i oA AR FE . A4 M E AR P
6] (time—in-range, TIR) . S D SR ( mean
amplitude of glycemic excursion, MAGE ) SEFE bR A o 4
T PFA R RO VR T B . ASBIESE 7 TIR A MAGE £
BN MR FEER, SO B S A28 4k, WS A
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WEIRIR I A A . RSN RIATE | IRE A
KRR, BENARAETE BNk =23, mEike
SFARATREE T2DM &% HbA,, i5HR (KT AR 2 —.
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TEHR 2021 4E TR LT o — BEBE N 2R T2 w2
P IR BAE 2457 T2DM 45 88 f3il, e 60 1] 4
28 ffi], AR 32~84 %, HAERY 61.0 (513, 67.8) %,
BEPRIREE 5 (2, 10) 4F,

ABERRE: (1) F54 1999 4F WHO B IRIF 2 Wibr
MR T2DM (3 5 (2) BIESINIFREMSIERIRRTZE
BZAE GRS (3) AW ET i O Rk
W2, FlEAeE 240 Hs (4 COML HERRpRE (1)
A EOMI RN B ARG B (2) AR
W AMEIFRAE (BEPRIEEAERR T2 . PRI ARTRAE 22
PERE, BERRALIRIR TP #E55 ) 1B (3) IE7EMl
FHBE R BOR . RE bR T B (4) ARR
gigepee s, RESHA COM M ;  (5) HFRHEIA
KNG B SN FE R AAE L CAnmiin . A2 AE ) o
ARG EBACPIZ 5L 2t (RHS . KY20191108-
03) , WG ERIEFEA.

1.2 #HRFZE

121 — s R BERH S ARG R bRl & . B % Ak
ERFEL, REFER . Wk, Bk o IREEE 254
KR, B, RETE. R BE; R A
I 240 B 43 B A 2 121 2 1 (hemoglobin, Hb) , R
JH Beckman H 3 A= £k 6 I A3 &5 ) /R 2% &L (blood urea
nitrogen, BUN) . il WL EF ( serum creatinine, Ser) .
NRAMRAILEEFE (alanine aminotransferase, ALT) .
RKEAMRA ‘LB (‘aspartate aminotransferase,
AST) . H % [ (albumin, Alb) . & & [ (total
protein, TP) . JRIE (uric acid, UA) . SJHREEEL (total
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cholesterol, TC) . — [ H i (triglyceride, TG) . &
HIEREN ( high—density lipoprotein, HDL ) . KEE
BEH ( low—density lipoprotein, LDL) , ¥ H Bio—Rad
D100 HbA,, Il 5 A3 1of 15— 2 46 o 80 AH €035 16 4 T
HbA, .o
122 CGM . % F [9Joi ' CGMS 2 4t iPro2 ( €
[E medironic miniMed 2 5], CGM Wil {2 55 25 £ 25k 1wl =
MMT-7745WW , f£ 2575 MMT-7708 )il 7 CGM A&
Y [l — i 4P A TR

WFFEH 1 KA COM AR IR L &A%, 55 4 Kk
B TSRO T2, 55 6 KEUR COMAZ R FIIC St
TEEE . 2% COM U E] R AR W I SRR A If
B/ 4 /d (TR ), WEA TR ek e &
ARG . A ICHES DRI BOR A 0 S R A
() B At | A s Ta) Stk | 3 shF B0 YRR I R) B2 7
AL AR MRS (o <3.9 mmol/L IHE HH YIS Er,
FFEAIESE ) .
123 454 COM MBS HITHIRFITI2HE (ST
BHEsIMAT ) o (1) 23 COM W], 2 1-3 K4k
IR BRI T R MG s (2) SR 4 Kak Wl
LRI TZHTEHE T8, BN IREA: | BRI LR
Pt R S R A B o B o sh S B & (CGM i
WEFHIME . WA, AE. TIR 58 ) , 456 RERE
gty s SO TRERIR AT, b s 5h
JEA L, JFPE g AT X R AR, IR IR BT
MG, ERA AT AL s BRI Koz B R
A5
1.2.4 BEBETZE: COM MM, HEREREpT 2.
125 HAH 2 RIS S KR COM &dli. (1) 24 h P
1MKE ( mean blood glucose, MBG )« IMBERE R KAE,
TG SRR IBE K (2) MAGE: RERITA 2
AR BE AR 1 AR A e, MRS 1A S0k
BT WG O Bl FE AR B A A (3) A
#EZ= (standard deviation, SD) : 4=HF MLBHE =552
5 BB BPBON O R, S e SR i g 5347 1
BEROREE;  (4) TIR: MUBEEAE HARIERN (3.9~10.0
mmol/L ) it G ESIL;  (5) & T HAREHEIEHE (time
above range, TAR) : IfLF¥ >10.0 mmol/L Fr &5 (I H 43 L ;

(6) ET B EE (time below range, TBR) : IfiL

i <3.9 mmol/L fIr 5B E 7 He o
1.3 SiitFahE

M SRS BHOR T COM 1R B R 48 V2.0 i
F1 50475 SR HH IBM SPSS Statistics 26.0 # {4 #4148 112
SHTe R RS AR RBTRILL (2 2s) FoR, T
HI 5 FEBCR BT ¢ 455, 74 1) Eb Bk S AR AR ¢
Krge; FRIERA TR M (P, Pys) £,
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TFHG I H R B X R FIAGB6: , RZH 8] e 3Rk A
K6, LA P<0.05 HZESASG 53,
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21 —HiERER
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Table 1 Baseline clinical characteristics

T H Kl

PR (51 %) 60/28

AR [M (Py, Prs) , %] 61.0 (51.3, 67.8)
WRFE [M (Py, Prs) , 41

5(2, 10)

Hb (g/L) 146.61 +27.19
BUN (mmol/L) 5.19+1.14

Ser (wmol/L) 66.47 + 13.60
ALT (U/L) 25.14 +9.87
AST (U/L) 24.18 +8.17
Alb (g/L) 43.90 +3.31
TP (g/L) 71.28 + 4.06

UA ( pmol/L) 332.02 + 81.69
TC (mmol/L ) 476 +1.54

TG [M (P, Ps5) , mmol/L ] 1.66 (0.97, 2.35)

HDL (' mmol/L) 1.19+0.27
LDL (' mmol/L ) 2.56 £0.98
HbA,, (%) 6.85+0.97

1:: Hb= MLZLE 1, BUN=JRE A, Ser= MLALEF, ALT= N2 R
FIIERGMG, AST= RAGMRAILFERSME, Alb= AIEMA, TP= MEN,
UA= JRIZ, TC= MIHEEL, TG= =Mt H M, HDL= &% I8 HE 1,
LDL= {4 BENE & (1, HbA, = FHLI L0

22 MAEETW

BT COMHTT 128 E AT X THE(E5K)
MBG % T HiH; (252°K) B 1. 7.8, 10, 11, 12,
13.14.15.19.20 h k3%, ZHA 511 #E X (P<0.05),
L 2,

2.3 FiHiE CGM S2#(tt %

T coMm R E . BT HE (56
S5K) 51T WHinn(42K)COM S E: MBG,
SD. MAGE. TAR FFf¥%, TIR J-i&, ZRESiT¥E X

(P<0.05) , VL% 3; Wi )s 2 h o BTk,
ERIGIFE L (P<0.05) , W4,
24 BB
FERE RIS FE M <10 4F4 (62 i) M= 10 4R
(26 1)) , WiZH T 15 MBG S48 THETEME, TG
R <10 4E41 MAGE . SD. TAR 3 T-TRETF%, TIR %%
THiRTTE, Z58ASEIHEL (P<0.05) , Wk S,
PNl <65 B4 (5519 ) Fil= 65 £ 4 (33 4] ) ,
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F2  FHHS MRS (n=88, X =5, mmol/L)
Table 2 Comparison of glycemic profile before and after intervention
Il 1h 2h 3h 4h 5h 6h 7h 8h 9h 10h 11h 12h
HORIMEE 741£228  701£214  687+200 684+191 687+191 7.02+190 742+200 819£220 929x231 979£275 932£299 885:323
HSKIMEE 694+166 668+151 655+146 648+154 659+157 676+1.60 7.02+1.63 763+184 890£243 9.19+282 8402272 7.67+240
byl 237 1.87 175 1.93 174 1.85 3.05 3.04 1.62 223 349 3.88
P 0.020 0.065 0.084 0.057 0.086 0.068 0.003 0.003 0.110 0.028 0.001 <0.001
fi ] 13h 14h 15h 16h 17h 18h 19h 20h 21h 2h 23h 24h
HORIMME 887£3.07 952+289 939:283 8984276 863+253 8324261 8524257 896£267 922£300 883£303 833:277 772:243
HSKIMEE 783£233 866+257 883+270 872+278 836+276 795+257 789£237 837£218 875+218 851+231 8.12:237 7.66+210
tagll 37 3.1 2.00 1.02 111 149 2.94 27 173 120 085 0.28
P <0.001 0.003 0.049 0311 0.270 0.140 0.004 0.008 0.086 0.233 0.397 0.778

®3 THHUES

MAESELE (=88 )

Table 3 Comparison of CGM parameters before and after intervention

i H MBG (mmol/L)  SD (mmol/L) MAGE (mmol/.) TIR (%) TAR [M (Py, Pis) , %] TBR [M (P, Pys) . %]
2R 8.34+1.97 1.80 0.80 453+225 7821 +24.64 9.90 (3.82, 31.86) 0(0,0)
5 R 7.85+1.65 1.62+0.74 3.80 £ 1.80 84.28 +21.87 538 (0, 22.83) 0(0,0)
tiy (Z g ) M 4.07 2.79 3.24 341 -3.83° -0.73"
PIE <0.001 0.006 0.002 0.001 <0.001 0.463
i MBG=24 h FXIMME, SD=4riE2E, MAGE= F-Y MBI SR, TIR= #iZ585 A syLEINEE, TAR= & T BFsyLfEmtA, TBR=1LTH
PRSI " Z gl

x4 THRIATEG =&, 5 IBEE (=88, ¥ +s, mmol/L)

Table 4 Comparison of blood glucose levels before and after intervention

mfE FAEH I h RAERR2h BRI Lh AR 2h WUERT Lh BB 2h

B2K 742+200 874+213 9324299 886+3.10 8.63+253 8.74+250

HSR O 7.02+£1.63 827+201 840+272 7.75+224 836+2.76 7.92+237
i} 3.05 2.44 3.49 4.02 L1 3.86
Pi 0.003 0.017 0.001 <0.001 0.270 <0.001
W4l T W5 MBG. TAR %+ #l Ay FEAI, TIR 1 HiaT

THeE, TG <65 %40 SD. MAGE 8 T W pijke(k, 22
SWHESGI#EX (P<0.05) , W6,

3 i

A4 i AE S I BAE E%Eﬁiﬁwm%,
T ] R (A SRR A AR B , WANG 25 1 oY

45 %t e AR R RO R A 2013 4E19 10.9% 14
T E] 2018 4F 1 12.4%, {H 2018 44 b 9 11 2 AT Ky
36.7%, IHIT RN 32.9%, FEVRNE DRI B MR bR R
UK 16.5%, TE3ZIR57 B BE R ikbRR R 50.1%, &
AL TARAK, S5 RA R

A AV 2 ol AR P8 2T B, AL G AR il
¥ FE AT B A IO IR HbA, TR . BIVRS A
JCTE I e 4 R LA K A Ve IR 7 S P 2 A ok B 8 1
TEWGRRH P AEE—E R 5 HbA,, it 25 2~3 4>
H -2 i K-, JoiEAR G S b R (%) 0 shpsiE, L
N2 532 Hb B | SR DR M B s S s ol im0

HAT COM ZEIfG R LI AT 32, AT LIS g it
APRRLEPEWEIN, R0 4 K MRS S 3, A Bh T &
Mk 23, HSFERZES MR CR, AT

R 5 AFBERRRREE SR S E0TE LA

Table 5 Comparison of CGM parameters before and after treatment in diabetes of different course groups

TAR TBR
MBG IL D MAGE IL TIR
U ) : . (%) (M Py P) o %] (M (P, P %]
oK SR H2K ESK Ha2Kk  HSK HaX HSK HoK HSK ok HSK
it <10 \ \ ’ | 938 4.69
e 62 827+2.11 7.82:1.89" 1.78+0.81 1.58+0.77° 447201 375+1.79" 77.88+25.71 83.81+24.69 (226, 3707) (0, 1467) * 0(0,0) 0(0,0)
=10 \ 14.76 12.50
i 2 851+1.60 7.95:090° 1.84+0.79 1.72+0.66 467279 392+183 78992235 85.38+13.26 (599. 2925) (0, 2387) 0(0,0) 0(0,0)
1(2) 8 -0.53 -0.44 -032 -0.83 -037 -041 -0.19 -0.39 0.07" 044" 163" -0.54"
Pl 0.600 0.662 0.751 0.408 0.711 0.685 0.849 0.699 0.944 0.658 0.108 0592
e " FR 5 2 KK P<0.05; " Z 18,
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Table 6 Comparison of CGM parameters before and after treatment in patients of different age groups

TAR TBR
MBG IL D MAGE UL TIR

wy ik (ol 5 (mmcllL.) (%) [M (Py, Ps) , %] (M (Py, Ps), %]
FoK OHESK oK HESK HoK  HSK HoX HSK HoR BSK oK HESK

A <65 . \ \ . 938 5.56
gy 95 8422210 TM=IST L7808 155062 454222 378218 71402692 806456 243 3889) (0, 292" 0(0,0) 0(0,0)

A <65 \ \ 10.76 521
w33 820£176 772120 183078 1742090 452234 385170 79572060 8630+ 1662 (556, 3090) (0, 2465)° 0(0,0) 0(0,0)
(7)1 0.1 0.60 -027 -121 0.05 -0.17 -0.40 -0.67 055" 0.64" -1.30" 0.10°
Pl 0.615 0.548 0.788 0231 0.961 0.866 0.692 0.504 0.587 0526 0.204 0919

e FORSGH 2 RELEE P<0.05; "N Z {H.

R PR BRI ), I A G I W )5 vk i — o
HRANFE N BB COM 3BE A T I a] 2 A R
HXHMBEE T 2T, AERCR UL S WL H A
RS T RIMAEE L, A BT W iR i & b 25 1k
(R 3FIRE . DIAMOND 25 U3 i [t CGM 2 7E
I AREE X T2DM S AT A A4 B — R EAT A
AR T Hy ZWFEHL RIS SR, S5 ACRS MR
WAL, ] COM RIS HbA,, WEREAE ),

ARG Z ZFp N FE R, WkE ., Esh. 259,
OF L MEIRSE, Bh=iadh, EE kRl G T2DM
SRE B RR AR RAR T A IR 22— A5 i [l i
COM 1 Jy Wa I F B, F X 0 IR BE 25 9 i 1112
T2DM 3, 454 COM A T E | issh& T 12 #H T,
YIEANRRE LS TR, 458 ExR: THS MBG H
(8.34+1.97) mmol/L F [ % (7.85+1.65) mmol/L;
5 2 h BT HAT S . S IEAR R IR A1 =X
X} B B JE E o LT COM RIS TR ROR 207
R BE T PO LS B A 3 7 SO M B g, (AR
Wk Esh, WRMAERE N . COM X TH % T i
YRS, BohZAL RIT R R AT AR
W B 30 S MR ) N TREBR S TR 7, 2 HIbA,, B E B
75U IR NI E T4y (AACE) 526 H
AR BE (ACE) A RS W s pRIv
T8/ ) , BB COM ] Bk bkl . 7K COM e
R4 5 DM R ek >

[ PRIiR4E H TIR . TAR. TBR E A PEA %6 3] ik
PRI B SCAT A TERR 2, SR TEETE TIR A5 AR PR
H—AFEw ARE, 715 HbA,, B oWENFE, BECK 4512
WFFE A5 RAER TIR 5 T2DM R AE | o R IR
B, ARG TIR 4 Wi f8F52 —, TIR
i T HURT (78.21 +24.64 ) % THE 1 (84.28 +21.87 ) %,
FRIET COM HHATIR & . 1B sh i@ 2H A B Tl
TIR /K-

MAGE 3P DB Sh i 45 4R , OKADA 4527
YANG %5 24 BF G 46 S H R 1) B e I . e 3 5

SR UREBE . O PR 10 D0 R A5 OB DR B o A5 &
JEF I . ZIBEIL BIFT s, SAAHMEAH
COM B AT B S 06k B S i 14 ARBIFge 1
TG MAGE H (4.53 +2.25) mmol/L FR#3 ( 3.80 + 1.80 )
mmol/L, SD [ ( 1.80 +0.80 ) mmol/L. FI4% (1.62 +0.74 )
mmol/L, #ERARIKE . Bahdim X5 bk sh A
BEYIMER, TR coM BdE, iEA R4
W, A B TRERIRAS 55 s s 3 .

AT HR NG B 530 <10 AR AT = 10 4R4,
255k T 105 6 20 B MBG 5 b5 394 o 3% [a] i 0 ¢
F| <10 FH B H T B SD. MAGE B TR, KF %
= 10 R4 E MUORE AR 5 B A2l . FF T2DM 1 H SR
B, BRE B ALY T RE R B I N R R, R
B MBI O BT, SRR AL,
AT T AT TS e R AR AR A R

Bifi 2 3% E AL, A BH R £ A B PR
FWMARE . BT R, T E AR RN R A
ERBATWE IR AW 14, JRik A s, HEMR LG
1200 R COM F A= 3 20 S 4 PR
BH MBS T8, AR = 65 Z A E
334, 7 37.5%. <65 S M= 65 FHBELTHG
MBG F1 TIR ¥4 ek, <65 % 411 MR 55 o
.

25 b, ARBEG A A COM 1R Sy W B,
LT COM S5 X T2 F 01 IR B % 245 1% T2DM J8 &
HATITZHE . REAEE L, wAREGERE
MBG ., #i%5 TIR /K-, BEEIMEESRE; )20 rasa
PR <65 % . BEIRIERE <10 4FAY B EREE T K

MEETTak: AFRERER, XA GE, &
FRITF 5, REBL; BA=dE. LA X BRER
EHBA TR, WEHSE; #5 ZAFATHS
fpE VMR FRERGFHRAIE, FHTELRE
2 H BASIT

AILIANH AR,
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