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[ Abstract] Background The clinical application of flash glucose monitoring system ( FGM ) is becoming increasingly
widespread, which can be continuously monitored for 14 days and does not require fingertip blood correction during wearing,
providing a basis for clinical treatment. Therefore, the accuracy of FGM is particularly important. Objective To investigate the
effect of human body composition and serum biochemical indicators on the accuracy of FGM sensor. Methods Patients with type
2 diabetes mellitus ( T2DM ) hospitalized in the Department of Endocrinology of the Second Affiliated Hospital of Zhengzhou
University in 2022 were selected as the study objects, and their general data was collected through the electronic medical record
system. The blood glucose was detected by FGM and compared with intravenous blood glucose, the physical analysis data of
patients was collected. Fasting venous blood was collected to analyze hematological parameters. The clinical accuracy of FGM was

evaluated by Clarke error grid analysis. The included patients were divided into the accurate group ( MARD<10%, n=23) and
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inaccurate group ( MARD>20%, n=34) according to the matched mean absolute relative difference of blood glucose ( MARD ) .
Binary Logistic regression analysis was used to analyze the influencing factors of FGM accuracy. Results A total of 694 pairs of
blood glucose data were collected. Clarke error grid analysis was performed on the blood glucose values of FGM scans using venous
blood glucose as the reference value. The results showed that 82.9% fell in zone A, 16.9% fell in zone B, 99.8% fell in zone
A+B, and 0.2% fell in zone D, with an average MARD of 12.7%. MARD and muscle mass in the inaccurate group were higher
than those in the accurate group ( P<0.05) , while uric acid, body fat mass and fat percentage were lower than those in the
accurate group ( P<0.05) . Uric acid, body fat mass and fat percentage of male patients in the inaccurate group were lower than
those in the accurate group, while the MARD value and muscle mass of male patients were higher than those in the accurate group

(P<0.05) . MARD value of female patients in the inaccurate group was higher than that in the accurate group ( P<0.05 ) . Binary
Logistic analysis showed that muscle mass and blood uric acid concentration were influencing factors of the accuracy of FGM

(P<0.05) . Conclusion The overall accuracy of FGM sensor meets the international standards. The accuracy of FGM sensor is

related to uric acid level and muscle mass, but it was not affected by electrolyte ions in blood and other biochemical indicators,

and interfered by human moisture, fat mass, inorganic salt content, fat thickness of the sensor wearing site and other factors.

[ Key words ]

monitoring system; Root cause analysis

Bt IR W R 1 A T, B N B T AR K
WAEAWAE . 2016 4F Hh [ £ 24 i B A8 B R AL
W JE 4 5 = 25 BB U R 4 (flash glucose monitoring
system, FGM ) LT, Ha] DABRAER I8 9 i 1) 3% 22 10
EWENASEE, HAALSRMRMKIE, WE, 1K
B £ 32 T DA DG T A i I 2o 38 3 DG 4 R AR 2 A
AR AH SIS s K BT A I i B2 AR A R IR
Joa LA A2 A E 2 it P, A DR AR TR TR T AR ) U
T Fe i BRI IRGL 7 L AR A S A e i
B RR T ARG R S AR W ( continuous
glucose monitoring, CGM ), FGM T Sz B 26 B S0,
I RARIT 8 h B AR A S Ak #e, A
TAARIRIMKLIE, PIRFL I 14 d 412 R Y 46 450 B 7K
VI IR ShAS A A RS O, fRERE, 7RI R

FGM M HERR X Im R TAE L W B2, 2 wilfEsh
IR EAT T IE, I AR PE AT % 999 1L {1
TEIG R TAE AR rT M EE 3843 /8 % FOM Bdls 5 5P
DK WS 22 BE AR . A RS R WA FOM iR M 1) 22
S, SR TERE S0 FGM I 14 2 2H 28 (B I A
HIAR TS 1~ . Ko LA R HAL 731 ) B X 2 A 1 e 2H 21
(8] (A1 % , 45 AT e 2 R0 FOM AL I2as vER P . Ik 4h,
FLUCIRBTRL Sy, WHLAOK Sy . ol . KA. KT
RN JE B2 S5 X FDM fERAME RS2 e g . T I,
ARWFFEE LR FOM HERA PR 2= S R £8 2 24T 20 B
B0 FOM HERRPER ARG R, LUK FGM 1Y
MRS
1 X&5FH%

L1 WRFEXS 49N 2022 ARFERIN A% 58 — Bt B< B
AR BE Y 2 BB RS (type 2 diabetes mellitus,
T2DM ) BEE NS ASRE: (1) A S

Diabetes mellitus, type 2; Blood chemical analysis; Blood glucose self-monitoring; Flash glucose

FCM IS (2)IIRIZ KA T2DM, T2DM 2 Wik (
[ 2 BB RIEFATE R (2020 4E00) ) 7L HERRARAE:

(1) EFEYRemhE; (2) U B R
TEOCE IR, (3 )ANBEFRLE HEATER K BT B (4)
JREIHE SCEFRANR B (5) AREH EWESEHEAT
B RERE; (6) By aEye i, RN E;
(7) BEPRIEERIERR 85 (8) MRE TR IR T4
BRI ( MARD ) 109%~20% ., Ex &4y A B35 57 19l
AR CRFEREE T ), RSB R 225 —HHE
PR BEfe PR By 2l (HiA%5 . 2021340) , A B
HIE R

1.2 BdsdsE

121 — et et s DT R G R R — e
B, GFEMR] L R B R SRRRIAE . i
HIBEIRIR 21 OL, 1HEE BMI,

122 OFEMEI A B EBLR FOM 121845
(Freestyle LibreH®, TR ) o R—3 A GARY FGM
& IR RS R P AL B AR 2 PR s A 1
BRI =AU TR, SRS RERUR h gy,

ZJE W 14 d iBEEE . A3 AL IR AR A R (5
2~4 K ) | IE I (5 5~8 K ) MRt (55 8~12
K AT R 1 R ER KA W B E RS 2 h o
R, ARAST R B IS SC i bkl o G D 5 Bk bl . =2 S 7
3~4 min FTFIRG FOM (RIERER MU, #RIK b &5 2 %)
N FGM 48 AR TR — X b, AR o /03R4
3 X IR

123 FEAHTEEE TR FOM &8 ar 1 d s
BE R HTEE, A B AR AR SRR A R 4343 W)
DBA-610 #AE U A DA 7454 . I i 2R AR HEAs K
MBI R AR (RS WSS, HEE . FFPUG A
BEEARGE, BENF R, KIE ZE,



SR ST E B AR . RS IE T, WL
MRS, FRLHSRITE, ZJE HSh3AS B AR5
Mg, AR B ROk Sy . MM . BB . TOHLER .
WRgE . WIAE . BMI, JEEL. JeWiE ke, RS
WETAIRR . JERMCIER, DRSS BTt R B AR i o i
WU . Koy s LR . R AR 75
124 IMEASE 25K 8~12 h JG7EAS 1 Ukl ik
I PR BSR4 2~5 mL BRI, A5 TN 2 PR & L 5%
Bl (ALT) | RAFIREILLFEM (AST) . BHLE
HEMaO R, BHEIROE . KRR, REA . JUEF. SH
FlEE (TC) . =EeHh (TG) | w8 B RG8 H AH [ ps
(HDL-C) . K% AR E HALE R (LDL-C) | Im4 .
IR A IS | s BRI ZI L LI B A (Hb ) |
MR L 7S (HCT) |, 3RS /Nk g % (eGFR ) &
1.2.5 eGFR P15 Ak b [ ok R 4k B Wi i & kst
KK (MDRD) A 03158 eGFR=175 x IfiL {IL B ( mg/
dL) 7 x AR (%) 7 x MERI (BE =1.00, otk =
0.79) .

1.3 Clarke i% 22 MH& 2087 32 F Clarke 15 25 #HA% 20 B7
AT FOM I ARAERG R, PFA A i 25 S X6 R 97
e L A KON I RAERG X, A2 15 Tk
{HAHZEVE Rl < 20%, V&AEAR X3P R B0 ] 7= A IE A 1
IRV s B XM IR AT 452 X, AR OB (E A X e ik
MUBHEE Rl >20%, 4 T80 TR P AT 2 I IR v 232
1; CIX, DIXFIE X MIGREERX, BIEATS%,
T B A I R DR ] S BREIGIRIAYT . TETE A
XN B X MARHE R 22, SR iZ R I 5 2 ) e R HE A
JE S

1.4 4l AR E A B IR G MARD, 184
1) 583 )~ 4 MARD Jf 47404 . MARD J2&Fr 47 FGM
{5 %8 7 e ik AR (L 22 TR ) 44 X 18 22 (R S 248, R
Sy EFER, BT PPN FOM SO Em B S L AR5
7% MARD<10% FIFEIA N A BRI PERE 7 .
MARD<10% Ly FCM 15 J8#5 K5 B il , 0 hy o 41
(n=23) , MARD>20% L8 FGM 1 8 B AN ERf
ERNANYERAH (n=34) .

1.5 Seit % Jrik N H MATLAB $% £ (R2021a,
MathWorks ) 52 i Clarke TR 2ZEMHE T2 K. W SPSS
23.0 Gt A TR 8T, R A IR A T EE
BELL (7 +s) FoR, PHALIA] AR BT FEA « K56 .
THECER A RHE R S, PRI U BER xR, R
T Logistic [FHE DT FOM HERA T s R 2
Ph P<0.05 hESAGIE L.

2 #R

2.1 Clarke BR2ZEMHAE BT 450 SLUER T 694 X 1 b
BdE, LUK IARE N S A0, X FOM $ 4 e E

htips: //www.chinagp.net E-mail: zggkyx@chinagp.net.cn ~ +4435-+

17 Clarke 1 2ZMWHE 43T, S50 0w 82.9% W% 7F A X,
16.9% J57E B X, 99.8% 7451E A+B X, 0.2% J57E D IX.,
S MARD R 12.7%, WHE 1,

25r

20F

SHASTRE MR EETNAE. ( mmol/L )

10 15 20 25
FRIK IR EE S % (mmol/L)
T A ROYIRIRIERI X, B X MIRKRWHEZX, CX, DX, E
DOMIR IR R BRIX
1 FGM A Clarke (522 5347 ]
Figure 1 Clarke error raster analysis diagram of blood glucose values of
FGM scans

5

22 WALBF LRI A Rgh AUERALL 23 B (B
14 6, 29 fl) FAS HEHH 4L 34 1] ( 55 21§, 2213
%) o ANUERIZH B MARD ., LA &5 THEmmg, R
iR, RBEE . BeiE o IR TUERAL, 2R A% E
S (P<0.05) ; PHALERF M. Al . ALT, AST, &
MRLTER . ML E | (MR IREA . DB, &
PREGIMAE . AR IRIRZG Y L] . Ak 34 /N R A 23R
TC. TG, HDL-C, LDL-C. [fi#}. m#F, M. Mmmss.
M#% . Hb, HCT. LML . BKS . SN .
EAEF, O BMI, BB, WIS, BR
e RELA B Bk e . ENLRRERE . R
JIEERE | R R A, 225 84 L (P>0.05),
W 1.

2.3 A[EPE G E A R L TR i B A
WHdl B KRR . RIgE. N8| o Ak FUEsi 4,
MARD., WL & & FHEH4, 2R ARIT¥%E X
(P<0.05) , M4 FEFER . ALT, AST, SJHZIE .
BEHEIRLIER | B | IREA . WIEF . = PRFRIAE |
R B PRIR 259 L5 . Al B3 /Nek g %2 . TCL TG
HDL-C. LDL-C. IfiLéh. mual, Mg, im%s, i w.
Hb, HCT. BEfbier & A, Bk, dsME. EH
. JoALER . BMI. FEREEL . PORERR IR, AR T
i ENRREE . BRI . K B LA
BE L SERBACIER AL, 2RI FE L (P>0.05) .
P ANHERZL R MARD &5 THERAL, 2SR50



T
L7y

Chinese General Practice
<4436+  hitps: //www.chinagp.net E-mail: zgqkyx@chinagp.net.cn P December 2023, Vol.26 No.35

FT 1 WAL H SR
Table 1 Baseline data of both two groups

. ; 5 A ALT AST BMOE EEMaR WENaE REA I JR%
A B MARD el (%) (um) (UL)  (pmolL)  (pmolL) (pmolL)  (mmolL)  (pmolL)  (pmolL)

M 23 0.07£0.02 14/9 60.7£150 2191+16.07 19.78+839 10.74£3.19 476232 594+253 647274 7087+2754 356.13+97.59
AUERGAL 34 0.250.04 21/13 615131 1938+1157 19.09+11.30 10.15£4.61 481+£320 528+277 6.05£220 6553+25.13 294.88+94.37

t(xP) 1 -19.844 0.005" -0227 0.692 0251 0.533 -0.058 0916 0.641 0.757 2371
P <0.001 0.946 0.821 0.492 0.803 0.596 0.954 0.364 0.524 0452 0.021
g PIRMIE  IRAREIRRZ TSR TC 16 HDL-C LDL-C 1 1L LK

(Bl (%) ) WB%))  (olomin" s (L73m7) ") (omol)  (mmolL) — (mmolL)  (mmolL)  (mmolL)  (mmol/L) (mmol/L)
WA 4 (174) 7(304) 108.34 £ 40.30 459£139  173:081  114:028 309115 404:048 14047+244 103.18+3.58

AR 2(59) 9(265) 116.05 + 36.84 463+241  327£501  115:030 254:089 403049 14038+233 103.78+331

tOxD 1929 0.107° -0.733 -0.069 -1.760 -0.129 1927 0.043 0.147 ~0.651
P 0.208 0.771 0467 0.945 0.087 0.898 0.061 0.966 0.883 0518
i ke ks Hb HCT Fimak  SKgr ISR EAMR Pk Pl LR i

(mmolL)  (mmol/L) (gl) (%) A (%) (L) (L) (kg) (kg) (k) (kg)

i i 233£0.13  122+021  137.04£17.17 4096486  9.00+2.19 3444+6.10 1334222 9.13+1.69  349:057 1932:646 40.39+9.81
ANERAL 236£012  119£0.16  13435£1592 4023+426 832+191 37.14%633 1440+232  984+176 377058 1586+4.82 46.98+8.09

t( X2) I} -0.959 0.609 0.607 0.599 1.237 -1.605 -1.728 -1.510 -1.758 2.319 -2.769
Pg 0.342 0.545 0.547 0.551 0.221 0.114 0.090 0.137 0.084 0.024 0.008
| BMI R FeWEsA ABERRITIEAY  RERENTRIE O BMUARE Rk e BIURREE BRI SRR
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MR 23235 094004 2858856 12193£2340  118+052  255:058  189£045  2577+170  060+0.19  1386.51+180.20
MEWAL 233£22  094£002  2373£609 120011816 117042  276+062 201044  2605:174 060014  1466.01+18697
XD E 0102 0.206 2.502 0.348 0.047 -1297 -0.939 0611 0.032 1598

Pt 0919 0.838 0.015 0.729 0.962 0.200 0.352 0.544 0.975 0.116
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