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Abstract: Objective To investigate the differences between ultra — performance liquid chromatography - tandem mass spectrometry

(UPLC - MS/ MS) and chemiluminescent microparticle immunoassay (CMIA) methods for the measuring vancomycin

concentration in the blood of patients with prosthetic joint infection (PJI). Methods The vancomycin trough blood concentrations

(c

Statistical analyses including Shapiro — Wilk normality test, Spearman correlation analysis, CUSUM test, Passing — Bablok

i) in 43 specimens from PJI patients were measured using the UPLC — MS / MS method and CMIA method respectively.
regression analysis, and Bland — Altman plots were performed to evaluate the correlation and agreement between the two analytical
methods. Results The detection results of the two methods showed a non - normal distribution. The Passing — Bablok regression
equation indicated the existence of a proportional systematic error. Spearman correlation analysis demonstrated a strong correlation
between the results obtained by the two methods (R = 0.970,P < 0.000 1). The Bland - Altman plots revealed that the
consistency between the methods was unsatisfactory. Specifically, the UPLC — MS / MS method showed a negative bias of 13.93%
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when compared to the CMIA method. Conclusion

The UPLC - MS / MS and CMIA methods exhibit a strong correlation in

measuring vancomycin blood concentration in patients with PJI. However, the agreement between the two methods is not satisfactory,

and thus they cannot be used interchangeably without further evaluation and consideration.

Key words: tultra performance liquid chromatography — tandem mass spectrometry; chemiluminescent microparticle immunoassay;

periprosthetic infection;vancomycin;method concordance
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A4 D TR A I, 1 R R 24 3 B T LR G IR
RS 241 7] PO UL 1 3550070 P A 2 B M (2 2
F B ERE 5 60% ~ 80% )18 JFE [, 2 47% (1) 4 75
A0 2 BRI R 43 25 T AR Ay i P 401G K 4 8 € i A BR
B (MRSA) ) MR 40 [ PR PITVAYT 16 B 3 A #0877y 8
FRENINIYIRYTY MRSA T8k PIL Y — 28 FH 2 (B IR Y7
#2456 AT IR YT 259 Wl (TDM) ] 5 28 2 55 1 IR
7R, BEAR B 22 R 1 A KU 0 -1 07 T B R TDM 45
A LA A BTG 7 VR B2 3 1R A IV 2 W A ik B2 (C)
HERFAE 10 ~ 20 pg / mLHO =X TR F OGS I N ST
AR ZIRYTT I PILARE I PR IR 55 22 M 0 G i 245 v i
A F ST AR I 100 24 R B R T o R R O I 45 2
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h T R RGERR R R AR ) 12 T R B AR T
82 TDMAHSCHE FF N2, TCiB & R OGS i N T8
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(iR — FER AL A PR A H] KRG 0. 01 mg) 5
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201704, 7 1t 87. 7%) , YW 1 v [ £l 24 il 4 o A0 5
Bt s I L N PR R S5l 300 3 hy fogB 4, K oh it e TR 2%
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(100 mm x 2. 1 mm, 1. 7 pwm) ; i SHAH R 0. 1% H RK %
W (A) — MG (B), B8 VR (0~ 1.5 min I} 95% A,
1.5~ 3 min B 95%A — 50%A) , 3 ~ 4 min i} 50%A —
95% A ,4 ~ 6 min i 95% A ;YL M 0. 2 mL / min; FEEH
30 °C; PERERA S Lo UEREET 3 VR TRORN 45 B VER A
HEE - 7K (9:1,V/ V),

T A5 - B IR T 55 B R R (ESD | 1E 5
TR A2 i o oK F 22 SO, W (MRM) B8, e AR 1
g SR E T, B IR B 150 °CL B SRR
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3.00kV N EH R ERE X m/2717.95 —
99. 97, (A AR BN A] K 3. 54 min; I £ E R B T
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ELOE T MR TAER W 10 pL, 3 JE 1 min, 1S NE
400 pL, % JE 2 min, 12 000 r/ min B.0> 10 min; B F W
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TGS SRR E | ISR i B A5 R IMTE FEAS T Y
PR VR 40 SO AN T I e 00 0 R PR s 0, SR PR AT
TEILE 1,

LM R L 1. 3. 2T N il 45 7 AN IE TRk
FE K1) 2 0% B TAE W (0.5 ~ 50 pg / mL) , ilA
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Fig.1 Extracted ion flow diagram

BRI A2, LT & 2R S N bR T AR L (Y) LAk
b T3 R R B VR (X, g / mL) Dy AR AR R AT e
A A FEY = 0. 121 3X +0.017 6(r = 0.999 8) .
GEREBW, TR R EWELE0. 5~ 50 pg/ mL i [
WEIT R R S NPRR IR LA MR RIT

FAHOCHE T 0110 - 2 AT T A B B RN B
BE AREME R EE TRV IR ) RSD BN T 15%
FUMLAHG % B R S e = IRACE 12 h
FEARE LG R RN AN
2.2 RN A R—EE

2RI 2 R 5 R (13, 20 £7. 18)pg/ mL
F(11.20 £6.06) g / mL. LK 1,

®1 FRHENFENES R (pg/mL)

Tab.1 Determination results of CMIA and UPLC - MS / MS

methods
. PLC- | wLC- | UPLC -
fE Gk MS /NS G NS/ MS % R G MS /NS

|29 2.3 |16 208 1590 |31 1L16 10.56

21700 ILS0 | 17 1L 995 | 2 10.20 8.75

30OBSy I |18 143 987 |33 315 32.53

424 246 |19 0 LIS | M ms 20.25

52163 1604 |20 1239 10077 |3 1.36 6.32

6 2127 1844 |21 1376 892 |36 2.6 .82
7% 140 |20 12 1.0 |3 1689 14. 14

§ S8 576 |23 1656 126 |38  10.4 9.21

9 17 667 | % 1L 87 |39 631 5.53
0 366 384 |25 316 287 | 40 1450 12.76
11 480 424 |26 1600 1091 | 4 1549 14.75
945 815 |27 ILSS  9.97 | 4 17.66 14.84
3565 579 |8 596 510 | 4 1700 16.21
4879 788 |29 1149 928 |X&s 13.20£7.18 11.20£6.06
15 1235 1054 |30 1.8 1516
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434 (P = 0. 001 4) . Passing — Bablok [J74347 (UL 2)
g5 R Won, mH 7 A Y - 0.265 [ 95%CI
(-0.9959,0.154 8) , LlHE RGLiRE ; B A 1. 189
[95%CI(1. 1401, 1. 2649) |, $&/RfFA7E LUl R Ge i 25 . 2k
P 1] ) %) Cusum K5 36 25 R SR, i 22 TG 124 2 X
(P =0.82) . Spearman FH 5& 53 B 45 5 3 B, Wi Jr 72 )
TE L RS SR AR X (R = 0. 970, P < 0. 000 1) ,Bland -
Altman & ( WLE 3) i 78, CMIA #:4¢ UPLC - MS / MS ¥
R I 235 S A v, 3822 5% 8 13.93%([95%CI (- 13%,
40.9%) |, KR4 95. 34% b AL (41 / 43) 7E 95%CI W,
AL RS0 2% M 13. 93% (T2 0] U321y 3
JE95%CI 1 H5c KAE M 40. 9% , 1X Ff 22 3t 1 3k [ 24
SR I S A ) R AR E B (RSD% ) 1) BIR il 315 [l
(£ 15%) IR AT ESEAN T 3232 1, IR, mT IR 2 By
TR —BOMEASFRAR, T2 25 AN B8 B fdi 1T .

(=]
T

y=-0.265+1.189x
n=43 N
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Fig.2 Plot of regression analyses of CMIA and UPLC - MS /

MS methods
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Fig.3 Bland - Altman difference plots for CMIA and UPLC -
MS / MS methods
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AR RIUZE R 9 B ) 37 T TR SR s a9 R T
T 2 RN 2 2 1w W B Y UPLC — MS / MS Jy B, 6 ) s
[ {75 6 min, J7 2 B 58 AE IR M X T AE 0.5 ~
50 wg / mL 25 Wk BV R N LA AP RO R R,
H 55 H Ta] 00K % 5 R0 e o 3 R BRI R | B R 3K
IE, LA R R P I 4 SR 4479 M R

SR, AH G E F B, R TR 04 iy 8 R A Jy ik 1)
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e 85 R 2 MAFFE 25 5, %I RIG T i =k —
S WEAE B 5T 45 1 o |, S8 43 B vk ] BE i = 4 S5
PE, 2552 B 8028 SO W 3T T4, a0 o 5 R B
Pyl20.22-241 137 B CMIA (FPIA 85 G328 24 7 2 g B
T 7 25 5] R 2 32 07 3 85 3 B 0 00 T T D
ey 120250 X 2R I B AR, S Bl e A5 AR
T B 50% ~ 70%'20) , 28 25 35 25 2006 UPLC — MS / MS
25 CMIA B ARSI 2 45 SR 04T oA, S5 R B A
R I 25 SR oM RAT (R A AE 21% 1Y T g 1200
Oyaert 2 H LC = MS / MS 7 ik A 4 AR [R50 4 Fh
G 9% o3 M 7 VA R AT TR, o L R A e E ik S
LC - MS/MS L3257 > 20%, X Fi 22 72 3 30
271 20% FREAS RS TN 235 S 04 16 DR i B AN — 3, LAt 3 A
oM B T35 22 ST 10%2  ARBFIE 25 R R
#E 7 ) UPLC - MS/ MS % 5 CMIA ¥ P34 22 =% o
13. 93% , V& WA 7 i RGN 45 S ELAT R A0 AR AR Sk
HAE A — 2 1 L R B8 1 25, 95%CT ) Jie KAE N
40. 9% , W (i v T30 i LAY AR W REAS I S R X
Foh 22 ARG PR AT BEAS 0] 232 1 il H AN 7l B R ML 24
Co EAEFFTE 10 ~ 20 wg / mL, < 10 pg/ mL N4 25
FIHR B, > 20 g / mL )75 s 20 390 4 B 45 245 Ak
A I, 2513 10 g / mL A1 20 pg / mL
2RI BE 2 6T I PR A g ™ A B 8 43 5 1) ) B A, B
Z /D 2 PP IR AR 27 A R I 25 R AR — S
SEIERE PRI 22 5 2 /035006, 95%(3 1 43)
AR N 52 5 SR 1 1 A i e AN — 3, 3 3 I AR A P 5 4%
M K55 (21.63 wg/ mL vs. 16.04 wg/ mL) .6 5
(21.27 pg/ mLvs. 18.44 pg/ mL) (165 (20. 84 pg/ mL
vs. 15.91 pg/ mL), CMIA 75 (0 25 e 55 , 3 00 K 45
108 T 20 g / mL, B8R 75 B /0 5wl 45 25K,
ZZ 259, 1 UPLC — MS / MS ¥ (900 52 25 5447 40 T
10 ~ 20 g/ mLIEHE N, $E8 TARSLE+F B T4 25 7 58
ANAE DT B30I PR A R 1) 431 o

25 LTI, AT R 3 2 BRI 5 vk Y — St A B
R, W8 S5 SR g 4 A T o 3 g b R 52 22 1 It B
A A& 2 7 1 A, 40 CMIA 34— Fh g vk, il fig &
(] BE A H0 oy R R R i ), B e TR I s LY,
HIAT iR, UPLC — MS / MS ¥ (4 i Ab 38 i F AR 0 2 2% (2R
FULTE ) , AT RE S F B UPLC — MS / MS 2 A 46
{ELFH IOE B ARG 5 P, 2 ARSI 7 v 2 el R[] 52 58 N B 4%
SITEATHRAE NG, nT BB Xk RS I 25 5 2 ] = AR i 22
ELAA 0 i PR DL KR I R YR T B s e AT A R i — 2P
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