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Application of the moving average method in the C-reactive protein indoor quality control
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Abstract : Objective
(CRP) indoor quality control. Methods

ry Information Management System (LIS) of Taixing People's Hospital as the calculation object of moving

To observe the application value of the moving average method in C-reactive protein

CRP test data of all patients in 2020 were collected from the laborato-

average method. The daily mean value of CRP test data in May and July of 2020 was counted, the Levey-Jen-
nings quality control chart was drawn,and compared with the quality control chart drawn by routine quality
control. The target value and standard deviation calculated by the moving average method for each month of
2020 were counted, and the stability of the moving average method applied to CRP quality control was ob-
served. The ability of moving average method to detect "out-of-control" results was evaluated based on the re-
sults of laboratory quality assessment in the Clinical Laboratory Center of National Health Commission and
Jiangsu Center for Clinical Laboratories. Results Compared with the quality control chart drawn by quality
control materials, the result of moving average method was stable. The quality control chart drawn by moving
average method and quality control materials method in May 2020 was under control, but the indoor quality
assessment in July 2020 was unqualified. The quality control materials method on the test day showed that the
indoor quality control was under control, and the moving average method showed " out-of-control".
Conclusion The moving average method has a certain error detection ability. Combined with the quality con-
trol method for indoor quality control could effectively improve the error detection ability.

quality control

Key words: C-reactive protein; moving average method;

C B i & [ (CRP) N A] 5 Jili R BEER A 19 C 2 4
ARG 5 A R S M DL B TG A5 4 2 kg L 1
B .0 WUAE BE %5 % /B iF, CRP K F 8 3% F 7.
CRP fE R AR R AL RIEAR B W E T Z B Tl R
2R FH IS 7L i 45 3 A 41 oo A 00 7 0k v R YR R L BT

YEE R A L5 5 A EATHIN . 222 0l R A 2 A6 56 0 5 4 % 5

LR .

iy CRP Fromil i C i 8 H Chs-CRPY , & F 0
Fil L5 95 5 1 12 W B XS T

HOATRC I CRP J7 ik 80 22 » 5 52 BN HE ik vk I 45
e BRI E) MY N BRIESS R
TEHff JBE RS % B2 26 35 00T e 25 9 4 O F2 I 2

1# {5 €& , E-mail ; yangruifeng(@ pkup. edu. cn,



ElfrahE¥4%520224F 8 A% 43 5% 16 3 Int ] Lab Med, August 2022, Vol. 43,No. 16 - 2013 -

(11D e S o S WO R W e D (N A ek (W
FEW AT R U A [R] 25 A6 0, DA W 0K % R e IR
TRZE I R S AR R A R R . SR, AR
5 3 PN 5 0 1 TR R IR AN AR

TS IE o 1974 4F BULL 261 4R #% Dorsey
FEAS T 58 i 3 R B Oy i o R — i A AR A A A e
AT TR = N B O i . XOFR Bull Bk sl X-B .,
AR s O A IR F0RE I R i 40 A 31 i e 2 LI
PR RAL 2 | i3 A8 58 R 5 0 5 A == N i L OF IO
N30 5= R N hE= g o g St P B | - R (B
9 CRP 2 N i #5840 78 5 16 0 o 2L % B R #8245 R 1
e T
1 #ER5HEE
1.1 BERbRIE 2020 4F 5 7 28240 AR B B BT 480
] 58 T A it R 2 it DR A 36 v oo RR VL 95 4 i DR A 36 v
O 1 RE ] PR 3 R &5 SR oM A7, 28 2%
AR ERE LR EEEE AL (LIS i Iy A o
A B CRP R £ 98 1F 0 17 s B E B X4,
PL CRP>>10 mg/L R HIBRFRME. A 2020 4E 5 H 1—
31 Bt 2 352 fil 3%, B H 56~96 {4,
1.2 R 5iAH Immage800 4 [ 35 E & H 40 47
IR B R W A S5 DL 5 2 R R R A R & N R
mml A R RS L i A 31B512F (fIK vk ) |
31B8740 RV ) o 1 5 1A= ik B 23 i IR A 36 v o0 =
Ml i ¥ 47 it 5 Sk 202011, 202012, 202013, 202014 .
202015 (2020 4F 5 H) K& 202021, 202022, 202023,
202024.,202025(2020 4 7 ), YT 95048 I PR K6z 36 v o0
22 6] FPE L2k 200801 .,200802,200803 (2020 4F 5
H) % 200804,200805,200806 (2020 4E 7 F ),
1.3 Jrdk U4 2020 48 5 1 45 H R0 £ & ]
B -1 B (Skewness-Kurtosis) ¥ I %7 S48 47 IE &
PERE B, 52 IE & 4 A (0 3T i B R DL A L A o 2=
(SDHYFR. BMAED AT E TR PR,
P8 H B R AS R TR LA R (AR
{E . LA SD fE A5 BR 25 i Levey-Jennings (L-]) BT 4%
B H S REW LN L] B E R, W5 W ) i
P50 26 5% 5 1HER 2020 4F 2 4F 45 A0 g B (R % it
AT B A EAE K SD LRI Bl BRI B R 1k 5 8 1
D {5 2 W DA ARG 36 v o0 R Y 5 4 I PR A 38 o0
52 WE B VY A CRP B 3% 0% o B8 2t
L B B UE TR ol Y (R R A AR 4
MRS . EN R IE G Westgard £ 80 0W i & J7 5,
A Lys /205 /Ris /415 /10 ARy 5 B
1.4 it % H Microsoft excel 2010 Fl
SPSS17. 0 3 AF i A7 548 BB GE it 0 .
2 % *
2.1 CRP M IESERE LK%, CRP
DU 52200 285 40 AT o RN SR A 8 3R 7 L 2020 4R
SIERN €TINS

mg/
10

A

TE AR BT o A R B S R B WA N BT
B S B S L
B 1 2020 £ 5 A CRP i #E 5 7 B

2.2 PFEEESREYNERER LR 2020 4 5
HA&H CRP 1 A7 B BEAE O 0. 311 6. W JE {5 Oy
—0.985 2, BIEZ I - F 544 Hh T 8l 2 (8 12 i 42 o
PR N 1. 62 mg/L, SD 4 0. 30 mg/L. %l
2020 4F 5 H L-) B WK 2.

o

L A SO A N A AU AN AL
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 ' '~

SD

A AZATA fa 2
LN SN ANN N A A XY /]
1 ‘VA"’!"M‘}A’A"VAVIA\Y/A‘;‘&

X

- 1 2 34 656 6 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
@R IF B (E VL I 4 T i L ACH LS 31BS12F [ i)
T2 T I AL S 31B7840 [y ST W e il i A .
B 2 FHMEESREYIERAH M 202045 B
L-] RiEZE

2.3 2020 4ES HEHPAEHMES SD 2020 4F4&
Ay CRP #0841 H b A 8O Shn i 22 WLk 1,
B 2 J 4 H R AL O E A T (ER B T 2SD
BD . & H A 8418 5 SD BT E.
1 2020 £ & A CRP N 1ES A P 8
¥ES SD(mg/L)

I (8] (a3 DA SN SD
1A 1.72 0.38
2 A 1.92 0.48
3 H 1.42 0.49
4 H 1.50 0.31
5 A 1.62 0.30
6 f 1.56 0.33
7H 1.63 0.35
8 A 1.56 0.42
9H 1.45 0.27
10 A 1. 80 0.35
11 A 1. 66 0.42
12 A 1.68 0.38




- 2014 - EfrhhEF£F20224F8 A% 43454 16 1  Int ] Lab Med, August 2022, Vol. 43,No. 16

2.4 PFEIMEERE S E B BT RS 2020 4F
2WCRP E[H PSS Y HENRELSRNE 2.7 A
23 H TS 2 I B JRITFLEE R AR A7, 2 H 780
B L) BHRR s REE M REY L] B AR
R, WHE 3,
£2 2020587 B 2%k CRPEEAKTES
HHEAREER

R MH=E MHH

Eiine2 i B 1 (Ef/ﬁm EEE fﬁﬁ iz W
(mg/1) &R M
200801 2020-05-18  9.50  9.98 505 Ak <2SD <2SD
200802 2020-05-18  25.60  23.20 —9.38 Atk — —
200803 2020-05-18  55.30  47.60 —13.92 Ak — —
202011 2020-05-18  16.52  18.90 14.41 /i — —
202012 2020-05-18  75.18 7440 —1.04 Ak — —
202013 2020-05-18  32.98 31.00 —6.01 Atk @ — —
202014 2020-05-18  91.66  95.60  4.30 Ak — —
202015 2020-05-18  63.35  50.90 —19.66 Ak — —
200804 2020-07-23  56.20  55.90 —0.53 &% >2SD >3SD
200805 2020-07-23 9.59  12.40  29.30 AE/HE <3SD  —
200806 2020-07-23  26.45  33.00 2476 AEHE — -
202021 2020-07-23  38.43  43.80 13.97 Ak — —
202022 2020-07-23 94,67 119.00  25.70 AHHE — -
202023 2020-07-23  66.81  87.70 31.26 AEHE  — -
202024 2020-07-23  14.77  19.90 3470  AEH — —
202025 2020-07-23  75.41 102.00  35.27 ALK — -

T - m T

SD

Lo
P

L)

12 345678 910111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
T @R IF S E R 2 B B A LS 31BS12F (Y B4R Y B
2zl A ) OIS 317840 B BT 45 My i 225 1l o3 44 18 5 168 4y =2 (] JoG
PRI Y 1A 45 28 15 B AR AR A A fi A0 o 4 B ) 8 7R 2R 4
& 3 FHMHEEEREWERSHE R 20204F£ 7 A
L-] iz E

3 it ®

HET. A K ZHEBEENRESR M T RE
Y AHXEF CRP T & B9 o #% 45 &, OF H i T O%
WA R T 00 it s R b7 LT B2 il
Jf H CRP BudE ¥t e PR 25 5 P Ja R s 6 R A7
HefE o BLES BE A . TR S I kR — Rl A
A8 A S AT AR Y P B ik T B
RO SR N R O BT TR TR S B AR
R P B RN TS

BTG R R, B S B 2020 4R 4R H
H CRP £ I £ iy o AL B4 (A SD 4 e e
WESEZ 7L IE T CRP R = i d% . LAY A8

SR 30T A AR R S IR ) L) AR
BIAE 52 2B (CVO ] LA 25K . A BF 58 R - 1 3
P T W PR AL 2 P i 43 B0diE B A 20 F 30
B DR A S AR K M LA i 8 45 o R R Y
AHIF TR I AR B %€ K F- 10 mg/ L S BR e 1 e
A HURE DL S B IR A TR 0 T 5 45 R S i A E
PESZ R o [R) B H O 19 880 20 F 50 L PRIIE T 3153 45
RIFRENE . AWETE P F S Bk S B ik 2z
il 1y 2020 4F 5 7 s B AE CRP % Py ot #5207 1 & 4% A
LR T - 2 70 07 35 T 222 1) 14 o 42 P 3 e A 00K o &

AT R KB AE 2020 4 7 H & A PG
e [ 58T A Al R i A ARG 6 O MV 5 A Il AR A
5 L S5 R I S R A B A3 B D 20 6
3300, TESNIMEIES B WL B dil i 2020 4E 7 A
JoPE VT A s o AV G B8 T A 0 A T 245 SRRV Ol i 2SD
L HORINE] 3SD w2k, i e J3E o 5 W A ) 45
RAE 2SD JEE A L PR LR B AT BB
JEER 4 K 2 AR BE B WA DN 45 5 07 0 30l B 4, A
2os RAE BB PRALIRIF A Z AW R0 BT LS H
BB RA I EE R 55 - E X-B LAY L) oo 1]
LR L RGN 4 d R RET HER
B i it . AN 26 B ARGE o0 M E 4T ek S H = N
P RE S OR AT+ Al 5 1) B I 7 M SAAT BN RE A JE R
HBLERIRYE . BRE ADTELR B, e CRP K
M rp WA TR S BRI L He AR G Y = N A T R
AR R R BRE T AL AR AUB S T A R
(] DAY A8 30 7 Bl B (EL I 19 1 300 4 B 0 A 1 R Y
W5 VRN

WA+ A G 1R 2 P54 A A O L RRE AR — 2 it
BRI AT B0y S BT A 1) R P2 BR R 1 1 Bl 149 4 32k )
it B4 2 AN 52 B BB 23 A7 L 5 ) e BV AE Ok
P2 JERL TR 2 A ST R A T A de S G AT e L
BOPEWS D FAL G L) A R FREA R
(52 56 2 X A Ja B ) A g 2 i 4 B LIS Bl O i
BERIE R B SRR TR A

B S E W BT LIS Bl . A 7 AR
AR 3 F CRP 3 = oy Ji #5890 A e B 2 A 5 3k
RV E R &Y TR B S — R
Gy b T8 B o T Ll T R I R R Y S

2% ik

[1] FROHLICH M,SUND M, THORAND B, et al. Lack of
seasonal variation in C-reactive protein[ J . Clinical Chem-
istry,2002,48(3) ;575-577.

(2] RBEE . 2. Raf. CRMEOSEBH CRMEN
ARG B Gl DR T SCLT . A i IR f 928 1 7% 25 B A%
#,2011,5(1):74-79. CF#:55 2019 ¥1)



ElfrahE¥4%520224F 8 A% 43 5% 16 3 Int ] Lab Med, August 2022, Vol. 43,No. 16

- 2019 -

AR B PR 1 A A2 R HRT 95 2 & TR, A
TR B W S8 A2 A8 K vy LR A A 5 P SN G Ok T
AR S IEAR G . Bk B g B B & A AE 50 ~ <60 %
AR B i BRI AN AR IR BRI Y SR T

%k

[1] YANG W Y.LU J M,WENG ] P,et al. Prevalence of di-
abetes among men and women in China[J]. N Engl J
Med,2010,362(12) :1090-1102.

[2] WANG L,GAO P,ZHANG M, et al. Prevalence and eth-
nic pattern of diabetes and prediabetes in China in 2013
[J1.JAMA,2017,317(24) :2515-2523.

[3] TAO L X,YANG K,HUANG F F,et al. Association of
waist circumference gain and incident prediabetes defined
by fasting glucose:a seven-year longitudinal study in Bei-
jing, China [ J]. Int ] Environ Res Public Health,2017,14
(10):1208.

(4] AR BE 2RO b 2=, Tl 2 BOHE PR By 6 95 B (2020
RO LT A A R 2% & 2021,13(4) - 2-41.

[5] LEE H,HONG Y J,BAIK S,et al. Enzyme-based glucose
sensor:from invasive to wearable device [ J]. Adv Healthc
Mater,2018,7(8):1701150.

[6] VEISEH O,TANG B C,WHITEHEAD K A,et al. Man-
aging diabetes with nanomedicine: challenges and oppor-
tunities [J7]. Nat Rev Drug Discov,2015,14(1) ;45-57.

[7] SHAW J E,SICREE R A, ZIMMET P Z. Global esti-
mates of the prevalence of diabetes for 2010 and 2030
[J]. Diabetes Res Clin Pract,2010,87(1) :4-14.

(8] Ak F:, I B Fh 8% L S5 oy [ B A A PRI JR 7 28 Me-
ta s M LT ], AR AT 2 25 75, 2018, 39(6) - 852-857.

[9] LIR,LU W,JIANG Q W,et al. Increasing prevalence of
type 2 diabetes in Chinese adults in Shanghail J |. Diabetes
Care,2012,35(5):1028-1030.

(100 Jrdl. Sy 08 . 250, 45, L 50Tl 40~79 2 Jm RAE IR 5
2 I 52 5 AT 90 2 BOIR B e B R R wF g LT .
ARFE22,2019,22(9) :1014-1020.

(1] A6 ok, £ A8 M4 35~74 2w RO FR o
e AT A R A o A L ] o [ B2 22 8, 2017, 14
(6) :56-60.

[12] YANG W,LU J,WENG J,et al. Prevalence of diabetes a-
mong men and women in China[J]. N Engl J Med, 2010,
362(12):1090-1101.

[13] QIAN Z.QING Z.YONG L, et al. Prevalence and risk
factors of impaired fasting glucose among adults in
northeast China: a cross-sectional study[J]. Endocrine
Practice,2018,24(7) .677-683.

[14] SORIGUER F, GODAY A,BOSCH-COMAS A, et al.
Prevalence of diabetes mellitus and impaired glucose reg-
ulation in Spain: the diabetes study [ ] ]. Diabetologia,
2012,55(1) :88-93.

[15] XU S P, WANG Q,LIU J,et al. The prevalence of and
risk factors for diabetes mellitus and impaired glucose
tolerance among Tibetans in China: a cross-sectional

study[ ] ]. Oncotarget,2017,8(68):112467-112476.

e i B 191 :2022-04-02 & 18] H 1 :2022-06-05)

(R3S 2014 1O

(3] A NRSERIE E K T Al R 2 5t 25, 3 B 5 R 5 il
RBIT IR GRATEE /MO LEB/OL]. (2020-08-18)[2021-
04-117. http://www. gov. cn/zhengce/zhengceku/2020-
08/19/content_5535757. htm.

L4 MdRAe. O il a8 205 2B 8 f i C- 52 B 28 i G R Rz ]
Fi[1]. RABE¥,2021,6(2) . 13-15.

(5] ®@Wr, PR, 3T6. & MG R 50 E Mg C KR
HEAS RN — B L] bRiC s 43 B 5 I IR L 2021,
28(2) :330-333.

(6] ¥omm, HHamf, £RM. % ANE AT LRRELEEERA
A6 D 4 RE TV 55 5 o 4 1) M0 3o % v g 1 T 0. A 3 B
2%,2012,27(4) :261-265.

[7] BULL B S,ELASHOFF R M, HEILBRON D C,et al. A
study of various estimators for the derivation of quality
control procedures from patient erythrocyte indices[ ] ].
Am J Clin Pathol,1974,61(4) .473-481.

(8] XA, 42 [ P, ¥, 77 2l 24 (4 1 78 BE 1. D 58 4G 30 Bt =
P b g g A LT . [ BR ARG B 5 2 2% 7K, 2015, 36 (10)
1400-1401.

(9] JEA0. 5 75 W85 55, WS L A T AL T Al
A R B T L] db 5 BE 4%, 2015, 37 (3) 1 299~
300.

(101 E R, 77 8h ¥ A 178 10800028 43 A7 A= N 45 o 1 i
FALT]. BV B2 246 5, 2001,16(1) 51,

[11] WESTGARD J O. P& %% 5 5 % J5 4t 47 i 52 B e Al [ M.
B Lo, 3 . 1ifg « g R B AL . 2015 70-74.

(12 VP48 A0 4Rt K I 8. V% sl 205 16 97 04 1l 40 i 2 2%
I E] LT, I PRAG 36 2 7, 2021,39(2) : 154-155.

(137 PMAT B 5295 . B0, 45, LAAE W2 78 5 o I SR AT 4
PERREE AR H M R RE I L)), A 5 BE 4%, 2010, 25(9)
737-739.

(147 F AP aRAC R B2 3l (8 2 1] T 1 40 40 A ) 2 7 o o
AR T[T, oA B 2k 00 2 7, 1994, 17 (6) : 370-
372.

(157 A e, V7 2l 359 81 76 1 40 0 43288 o k4% 1 o 1) Bz
FALTD. bRic Se 20 B 5116 R . 2019,26 (5) : 880-883.

Gl B #1:2021-10-11 &[0 H #:2022-06-21)



