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Abstract

Objective: To investigate the effect of Flash Glucose Monitoring (FGM) on blood glucose control in
children with type 1 diabetes mellitus (T1DM) who has been receiving intensive insulin therapy
and the satisfaction of the children. Methods: Retrospectively analyzed of the clinical data of 142
children with T1DM who were followed up in the Department of Endocrinology and Metabolism of
Qingdao Women and Children’s Hospital for a long time, including hemoglobin Alc (HbA1c), time
in range (TIR), insulin dosage, number of hypoglycemia and other related indexes, and a ques-
tionnaire survey was conducted to understand the satisfaction of applying FGM. Results: (1) The
FGM group compared with the self-monitoring of blood glucose (SMBG) group in insulin dosage,
HbA1c and the incidence of hypoglycemia in the second year of blood glucose monitoring were
significantly lower, and the differences were statistically significant; (2) Continuous subcutaneous
Insulin Infusion (CSII) was used in combination with FGM for 82 patients. CSII HbA1c (6.4%) was
significantly reduced when using multiple daily insulin injections (MDI) HbAlc (7.1%) in the
second year. The TIR (79%) of children with combined CSII were better than those TIR (76%) with
MDI, and the differences were statistically significant (P < 0.05). (3) Analysis of related factors
showed that children who wore FGM, followed diabetic diet, had more than 60 minutes of exercise
per day, and insisted on returning to hospital for 3~6 months had better blood glucose control,
and the differences were statistically significant. (4) The questionnaire survey showed that the
overall satisfaction of wearing FGM (90.7%) was higher, and painless and convenient monitoring
(97.67%) were the main initial reasons for their selection, and some adverse reactions included
scanner malfunction, skin allergy, sensor dislodgement, bleeding. Conclusion: In intensive treatment
of T1DM children, wearing FGM is beneficial to blood glucose control, and can significantly reduce
HbA1c, insulin dosage and the incidence of hypoglycemia. FGM combined with CSII not only reduced
HbA1c better, but also significantly improved TIR. Moreover, the high degree of satisfaction indicates
that this regimen is currently the ideal choice for intensive treatment of T1DM in children.
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1. 5|8

1 BB PRIA (type 1 diabetes mellitus, TIDM) &k F S e e, S5 5 5 A0 MAR IR S5O0 & 25 03
LD SRR R AL [2]. B ATJLERE RN SOR R B EE s, ROV BT L (@ R R KA
IIUTIR L — o TR ZR SRR TT A ) IS 22 1) S UE WA TT LLESE T1DM R I 7, 1w i 0 3o
R A IR 28 1) P 3 ST B, R W s B B ) PP BT o £ LW S 4R B b, WA ML 4T 2 (Hemoglobin
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Alc, HbAlC)fAAEE —EKIJR BR s 1 H FR 4 5 9 (self monitoring of blood glucose, SMBG)[A i JL £ 1H £
RO F ML TR 5 3 B PR 2 M DUIRTS N A B e, TR HETE SRR VSR [3]. H BT
%] B W50l (Flash Glucose Monitoring, FGM)PE A5 77 {5 o B B 52 B BEEE S5 00 20, X E3% HbAlc,
Y/ DA IR S5 N e A 6 i AT EANME . FGM. &2 SR PR s S5 5 B B B2 52 10 TR s 7 =04,
O LE BF B K, (H Mk Z KR A5 491 (K A Bl 15 B 7

AHTFUIE I [ & 3B TIDM &L FGM (il 3 A MR 1 L, 7301 FGM ) LBl Fvs i B 1
A -

2. NREFE
2.1. —RESER

BEEL 2016 4F 11 H & 2021 4 5 ATET B2 JLEEE BN 7 WS RME B2 b SRR U7 1) 142 4
TIDM JLE N R, ESEMEPNT 65 6, Z 77 B, F#0.81 £3.64)%, JHFEQ2.62+ 1.91)4F, [l
FGM I £:(1.25 £ 0.71)4F. TIDM 2 Wi 2 2018 FE B ) LE F /D TR 2 (ISPAD) ) (JLEF /4L
FEPRIE IR S AR/ ) [5]. RAE KK AE)LE E o & B FGM 7 399N FGM 41 % SMBG ZH (L
% 1), PLRAENIE FGM (1) 88 ) L 4% BBy 5 77 XA [F] 42 4 FGM + CSIT 2H X FGM + MDI H (W% 2).

PINFRE: 1) BJLBR RGBT | L, FEib>4 2 H<18 ¥, MRV IF & W4T HbAle, XK.
C K&, 2) sk FGM &)L, #iZHT FGM A>3 H, e B0 Sfobh 2o 4B s i o 2 .
3) KA FGM 2L, AT SMBG M5E. 1~4 k/d. >4 do HERRARUE: 1) HERRILAb R
Jo3 R P G WA B BRI R RE . 2) R JECE RS PR IR o 3) AR EBE RN ROE R . BT A R
BHVRE . BRI R RIEIT SR N W BRI T AR 5. .

22. ARFE

2.2.1. FRHUUERER G &

O 118, Wifs KX EiGE U IE S JLHCTOR: Al k. S\, ARE. HfE. SMBG MR,
HbAlc. TIR. JEBFEHE. C Ik, BB RE. KPR, C KEILEBITeEEER. @ W&
BT AR LI — M L SRRSO « A 32 B S 3 B L2 g L R B A 1 O B9 RAE B [ & $E FGM
{1 Jor R % 7 P 3 2 B 55 ) o WA BERM T 70 23 %o R ) L B R WA A 2 0 S R R T, JRBUAS S TR
AT FC B AT B2 e B A BE R A S HE(IS #IL 5 . QFELL-TY-2020-53).

2.2.2. FGM { A Fatgill

A5 FreeStyle Liber. H: %3 Abobott Diabeties Care £ fR 2 7 #ilidi, HIFAFRGMIIC . LR, fic
i R FRAE A 2 R o A5 FH A X 28 L R H KK AT A G R I HE FGM AR IR PRI R, FEE 1% ) LRI
FRKIMEREI . BB IEE 0 14 K.

2.2.3. HEF5Z*

TIR: 24 /NP3 AT BEAE H A5 TS B Y (3.9~10 mmol/L) T o5 A 8] 5 7 43 EE .
2.3. GiitFB S

KH SPSS24.0 Fiit A X Bl #HE4T Ge it 22 o o IES AR R DI £ MEEE £ )RR, B
HIA LR ¢ A5 tHECERHCBCR R 7RSS s 5053 AR R3S /0 A B g AT e B e R ¢ ks AR
[RI 220 B 45 FH B DR 2R 5 2290 M S22 TR 2% logiistic [BIVA50 41, P <0.05 NZEZH G2 L.
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3. &R
3.1. & FGM it IngE=El 05

gl HbAlc FELUFME L 225, EA L FGM ZH(82 )5 SMBG £H(60 1) 7E HUKE Wi I 25 1 4 fif
BFEME. 52 41 HbAle JARIMME R AR BERK, ZRWAE S EE (P <0.05), WE 1.

Table 1. Comparison of clinical data between FGM group and SMBG group (x = s)
F 1. FGM A5 SMBG IR ERIELE (x + 5)

Eizg
FH (%)
BMI (kg/m?)
TFE(HF)
C i(ng/mL)
%14 Ji# &% 25 (uIU/mL)
Ji &% 2 FH &I U/kg)
Fe

HbAlc (%) 1 4F
24
R AR R A 2 (%)

FGM #1(82)
9.06 +3.67
19.52 +3.50
2.11+0.89
0.09 +0.03
23.25+5.71
0.68 £0.27
9.5+3.1(82)
6.7+ 1.2 (65)
6.4+0.9 (34)

39%

SMBG #1(60)
10.39 +£3.52
17.75 £3.95
2.67+121
0.07 £0.15
21.53 £2.67
0.74 +0.02

10.1 +3.1 (60)

6.5+1.4(37)

71418 (25)

43%

—2.187

1.523

2.13

2.78

-2.39

—17.55

—0.637

0.526

-1.14

0.367

0.121

0.577

0.733

0.156

0.918

0.028

0.728

0.602

0.039

0.047

e RIMBE & AR GE 3 H W T bE % fH<3.9 mmol/L).

3.2. fi FGM BX & 7RI & #IE 5 73 2% M BE I B R20e

82 f7ilfi# FGM I TIDM &)L, H A CSITZH A8 FH J5 28 2 4F HbALc (6.4%) % MDI 21 HbAlc (7.1%)
W N, HAEGE CSH &L TIR H(79%)%EH MDI 1) &)L TIR (76%)iE AL, 2 RIH 505
= X(P<0.05), W% 2.

Table 2. Effects of different insulin injection methods on blood glucose control in FGM group (x + s)

= 2. FOM (AR N EIRYBR & 015 75 Xt MAEIE RIS (x £ 5)

2R 5 FGM + CSII 41(50) FGM + MDI 41(32) t{H P
FGM {3 K () 1.72£3.1 1.26+0.6 0.37 1.526
Kk 9.5+3.1 (n=50) 10.1£3.1 (n=32) -0.63 0.528
HbAlc (%) 91 4E 6.7+1.2 (n=232) 6.5+ 1.4 (n=28) 0.52 0.602
24 6.4+0.9 (n=24) 7.1+1.8 (n=20) -1.14 0.019
TIR 0.79 £0.2 0.72 £ 0.47 0.97 0.044
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3.3. TIDM JLE MAFFHI R F I EFE

ZAREERDNG, M FGM. AEHEPRTR . BRI E 60 7-8h LR, BN T 6 A/

KEER L B MBI, ERYARIFFEE R 3 &4

Table 3. Influencing factors of one-way ANOVA on blood glucose control
3. BERBESIR TR mE R

=215 HbAlc (%) F/t & P 1
<7 #(52) 6.67 £ 1.26 2.52 0.336
FEig
>7 %(90) 7.39+0.53
B(65) 7.03+£1.52 0.64 0.371
5l
Z(77) 6.87 +1.48
BE3E(84) 6.58 £1.26 3.484 0.243
RL3E(25) 6.06 = 0.42
P EEE
£JL20) 8.04 + 0.48
HAh(13) 6.63 +0.93
m & LR (75) 6.86 + 1.43 1.05 0.399
IS B2 K%E(34) 6.11 +0.98
AR B UL E(33) 6.63 = 0.89
<5 (58) 7.11+1.43 2.43 0.077
P& ONOIED) 5~20 (67) 6.13+1.19
>20 (17) 7.06 +0.56
RAEQ32) 7.70 £ 1.15 2.72 0.045
ERRRE
RIF(110) 7.21+1.02
<30 (63) 6.87+1.17 0.37 0.038
BFET AR (58/R) 30~60 (30) 6.67 = 1.03
>60 (44) 6.43+1.73
<6 (90) 6.45+1.14 2.76 0.023
FLHEAK) 6~12 (38) 7.12+£1.34
>12 (14) 7.69 + 0.89
#=(82) 6.71 £1.18 4.13 0.001
REMEH FGM
75(60) 8.33 +2.66
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Table 4. Influencing factors of multivariate Logistic regression analysis on blood glucose control

= 4. ZEE Logistic YA 47t M AEZH IR0 E R

AN P OR 95% CI
BRIR A B 0.038 1.265 1.058~2.294
R4
>§ifj$j% 0.005 2.159 0.393~5.095
Eéjfﬁf{i/ %) 0.041 0.586 0.251~4.427

REMH FGM
2

0.029 0.160 0.008~3.157

3.4.TIDM JLEFEH FGM #HEEER

X FGM LTI E R, HhRmE S 63 N(77.9%), T0iE#E 11 N(12.8%), AN#HEH 8
N(9.3%). i&#F FGM W] 53 34 HURE W I 09 f 07 1(97.67%) kIS b Tk #(54.65%) . IRBHEH
HH(47.67%) T fEIMHEESE(3.49%). A RS EFEAE RS ILTE(31.9%) BRI 8(23.5%) A
(11.7%)~ HIf1(4.2%) 5 o 5200 PR 2500 45 RV Sk K BTN (5.81%) 1EBIANE(4.65%) 5214 55(3.49%),
KB 5 ) L(91.86%) T ARAT A3k
4. Wig

R S 0 R 7 B B LA R 40, R M IRIR IR IT ST RO Al R . ARG R
D73/ E04E B 20 M55 R R 0 5 Ak af R ) D R S e 2~3 AN H F 38 BB 7K ~F 1] HbAlc. SMBG & &>
B LS E I RHOE, WA IRE, S e 2 3 BRI AL . HbA e SR RS2 i 1)
ShrifE, BAMEE—TRRRYE, AR H A/ E ]I sh 500, BN RS K i e Bl i 7K 7 ) Rt
ARAY, Hof BT A AF7E SEIR RN 716 B & B ) K J& 5 shZ MUK Y5 I (continuous glucose monitoring, CGM)
HRGES T W MU ) AR . 1999 A4 36 [ £ vt 24 i B BB (FDAIEAE BT 24, CGM R4 D AEIR IR
20 R4, HET CGM HARR 2 Y CGM. SERF CGM K [E#d 4 CGM,  [FiifE CGM A RER
ZICEUEE XA VAL AR« IEIR RN [5]o R bk o B AR () IR DA R 00 S M8 AL
2B BB SRR EARE s 7y X, B BL B A CGM o FGM BCh H i st 0 e il 777 7]

FGM = B3 o 3% 28 Bl 457 AR 2 745 s I Rz T AL 2R IR0 2 Bk B2, 5 4% 4 1) 30 248 I b e ) R Al L
FGM BB HBAG. S 14 K. ATHHES R MR H RS S o B0 R, A2
(14 T 3000 ) 7 B ) 1 S50 A5 [8] [9]2014 48 > FGM SRHLAERK B 1717, 2016 4 FGM (Freestyle Libre)
W55 E FDA it BT . FGM AMEAF]T23% TIDM #£ LK) HbAlc, 1 H A FF A% B &AL HE{d B
MR TE, R ) LR BEA SR R HIME R H AT FGM 77 S 7E JLE AR AR B R 4, R4 (bR
1 2R 208 MR B IG R B L K 36R) , FGM ERR T T 4 2 & UL EJLE BN, EREEIW 4 2
DA E 1 BB PR L SR TR BRI 5 T A R4 N P O T IRERAE . FRBE H BT SN FHTENT 4 %
JLE, WSRO R, HEBEED, AR SEITEN . BEE FGM MPRIE K J, Mof e 2 0 48 18
Fr TIR 492 7792 NA), TIR AR mAE T HARAA S T B () B AR 7K, e ATTRT LS IR S B IR 3
PR FEE T AN 2 B AR AE[ 1010 2019 3 [EIBH R 24 2 (ADAYTE (TIR [EFrItiR) B UK TIR 1E N iopE s 5)
VPR R 2 —, 2021 F ADA CHEJRHGEE 221297 brdk) IERIEFERIH TIR VEASIURE, Ar G5 MRS 40
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WA I ARRITF R [11] [12]0 TIR K5 MBE ARG S 5, B0, SE 5 B, [FI AT 9R4h HbAle A,
XTRACIBEE A A EEE L, T 7 IR SRS, nON BB R EE a7 2450, 4
FEVE ) BARTE I P 5l 38 2 KB TR) AT v IBRR 25 DA R R A e e IR ARG IR, e T AR G b
SR EMEZEE).

AT LA 4T LA FGM J SMBG Y897 AH ICHR b K PPAl P e s 07 S0 97 3022 S, 45 S8 8
FGM WMJE5 1 B Z AR 26 2 4E10 HbAle MARIMME R AR RIFE, EZRAHFGIM¥E L. K
B L BATE AR A [13]W %2, CSILEI7 5 MDI VA7 A BT 80 iS5 1410F TN 25 BifE
FH FGM ) TIDM B, 458 284 FGM 41 HbAlc B8 T R4 . XIZE[15] 2 R UE T
7 4 TIDM ) LAEH FGM Xf MLpE i 15 &L, WFRm AR UM 25 5 . AN 7RIt xs B 3 i E R e 82 44 1
# FGM ] TIDM )L, B4 CSITIEIT I LSS 2 4F HbAlc % MDI 4183 N F#, [ TIR 2 il 58 4
FRIE (TIR EPRIEIR 2019 i)Y » FERP & 1 TIR /I 5% A IRRIR A, RIbiZ 2z R AR g %8 L,
UtH] FGM BX& CSII 7 T1DM &)L b # i 77 A B B . AvtapscE 2, WEnmEL, bgk—
AAESE T FGM W ) L R R4 1) (0 0 A o FRATT B FLAtAE 35 IR0 SN FGM . J CSTT R &R YT
B 1 25 25 7 A 1 BT AR A8 A e 35 R IR 3R AT T T v A B IR IUBE 3R 70, 2 H AT LE R PR VR 97 1)
HAEERE

AHFFERS AN FG T 77 LT W A, I FGM IR PR 8 LR T7 i = 8LE, FGM 1)
1 FH 6 Y. 35 4 v B PR ) LB 1) A T TR R AR EH . AR OCHIE AR, {8 P Sl A A M U 2R 4 T A K
Pem B LRSI EAGITE O, AR TIDM B)LIES FGM [MA)HE N 1 MR b e A . 58 5 f# .
WME MRS IR EE B, TS . SRR, 7EE LT FGM R {E HbATe /KPR
JE S R, BES CSIT iRy R AL . FGM Al LA i & ) L afiops e il o AR 1 %o A e A A
FGM WP\ 2 AT 5EM, RN T EE R AR 5 R 77, SCBFRERS LB O A S 5 B LB HE.
AW FAHR T 7R, B FGM R UF (3l s, ¢ BEIapsRm R & 8L & RIZ3I KT 60
P RRE<6 AN H KRB 120 B LRI, ZRWAESG RN, X5 T (FRHX 1 AR
P K8 LR B 3 IR KR T R U7 597 80 i) 45 B A A — 2K [16].

KM FTATAEAE— 58 R PR : FEARYK B[Rl —rl, TiE . BiU5 o] it S 800 Fi 48 R s . REH X FGM
75 ) LEENE R B3 i S S sk %, HE ATJLE TIDM B 59E FGM & RIE, K PtkE
Vi FE A R BL FGM A E R . e Pl i, AR s . A R 4. dhAh, AHIE SO EEnT
(A, R b 5 T B A B () R B KA AR R F 9 R — 2D HIE S FGM 72 )LZE T1DM 3 i KA R A6 2%
ES G

ZE b, BAVEH FGM IofE W I i 5 LIRS K S AP i) KL 4F, HbAlc FHEFEK, FGM BE4A CSII
NEARIGIT %, H TIR WERE. BRIz, FK LS USSR .

il &S
P 4 35078 A A R 3 b
S5
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