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Abstract: Objective
the time of first therapeutic drug monitoring (TDM) according to the combined factor risk threshold. Methods A total of 149 patients

To establish a combined factor risk prediction model for linezolid — related thrombocytopenia, and to predict

with infectious diseases treated with linezolid from January 2017 to January 2022 in a Grade - A hospital in Xinjiang were
selected and divided into the thrombocytopenia group (n = 61) and the non - thrombocytopenia group (n = 88) according to
whether they had thrombocytopenia or not. The risk factors associated with linezolidin — related thrombocytopenia were screened by
the Logistic regression analysis, and a combined factor risk prediction model was established. The time of the first TDM was
A total of 61 patients (40.94%) developed
thrombocytopenia, and the course of treatment > 12 d [OR = 6.620,95% CI (2.338,18.74),P < 0. OOIJ,epidermal growth factor
receptor (eGFR) < 60 mL / (min-1.73 m?>) [OR = 7.352,95% CI (1.723,31.37),P = 0.007], and creatinine clearance rate
(CCr) < 60 mL / min [OR = 4.464,95% CI (1.349,14.77),P = 0.014] were independent risk factors for linezolidin — related
thrombocytopenia. The area under the receiver operating characteristic (ROC) curve (AUC) of the combined factors (course of
treatment and CCr) was 0.904 2,with a 95% CI of 0.856 6 — 0.9519,a sensitivity of 86.89%,a specificity of 80.68%,and a

critical value of 4.871. The risk threshold for determining the combined factors was 5.0. Conclusion The combined factor risk

predicted and validated according to the the combined factor risk threshold. Results

prediction model has good diagnostic efficacy, which can be used to reverse predict the time of the first TDM, and improve the
effectiveness and safety of the clinical application of linezolid.
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HEBARIE : BELR PLTAR T 100 x 10°/ Ly (i B0 24
Yy CRA AR B 259 s HAb BT 1 25 %) OFF
R BN E AEER) SR PLT B9 259 5 A e 01 Wi A
A KL FRAR B s TG RESET R T 4 d; A A e e B
UL YR B ST L FH 25 ) A T T RIB9T j&ﬂﬂ@dﬁ&
ML (BEYR 300 mLEE 500 mL / d) s FHZ5 AR Sl sk s &
EEIMTIREEEL ;A MR (I IR B8 B B8 (R
P A PR I A5 ) B RBEER (RGP BRI SE)

I 19 8 6 . WA B s B = W S BE 2017 4E 1 H &
2022 4F 1 3 FH AR 2 e e IR Y 7 IR e M s FB A 9 I o
1.2 Ak

D) 2% A P A SR R 2 s e Sy G R, A B
Bt £ FHEFH 245 W00 2R 56 v s ol P 1) 2 e P 9y TR
P55 110 £B A 450 8], B 289l N 149 151 £ O URCER FR
BA)IIfs PR B8k RN R 2 52 06 5 46 A 48 B (L 45 I B T RE 48
i) o ML/ IR SR A HITHEZE PLT KT 100 x 107/ L
H 255 PLT B 328 T BEAMIL T 25% s 2 PLT /T
100 x 10% / Lo 1) 43 W iz B8 1) 23 WAl e 5 26 A0 3 0 T 2
W T 1 it i) 245 A7 PR ] ,%M%jjﬂ}#jc%}z 600 mg, Il
IR &% ¥ ko 1, 45 B 2 % (bid) , B K 0. 6 g0 JEZR B &
SR 2 I 2 W B VR I T RRAE 04 I 2 S 8 AR L
BF 3 955 (CCr) ARG B B/ ak ik i R (e GFR) AR P 2kt R
o1 A MDRD - eGFR 1153 i {6 22 2 (https: // m. med-
sci. cn / scale / show. do?id = 4730108046 ) 315,

FR A A A5 e Az I /NS 28 58 35 43 Sy It/ N ek 2D
2 (n=61) FAE ML/ MR 2 (n = 88) , LI P4 S &
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B 2P R T, 56 E 56 XU 3 1R A9 97 X TDM i) ] 5
W7 2% (R AT
1.3 Sit=4bE

K HH SPSS 26. 0 Gt it2# 5 A 341 A5 6 IE S 3 A 1Y
THR ORI X + s 2R, 4] L3 AT IS AR A o A 560 5 R
FFEAEIES M EER LA (M (Q,, Q) | 5R
7N, A AT Mann — Whitney U K56 ; THECFORELL R
(%) , 28] LAEAT PR 5 o R H Logistic 18104347
53 BT R 2 W e R DG It /N AR D R B fE B TRV 2R L R 32
RE TAERFIE(ROC) i 2 PRSI BE , SR FH Kaplan -
Meier [ £ 434712 53T A 2 WA e A O i /N 20 (4 7 P
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2.1 BEHEENXRIGREFM

PO SR AR IS 7 R 2T 40 B T R A
M (ALT) R Z A (BUN) M ZE C(CysC) | I LET
(SCr) .CCr.eGFR .eGFR / ¥7F2 .CCr / ST R LS, 2 R A
Giit 22 (P <0.05) 3 1,

1 FABEENEREELR

Tab.1 Comparison of the patients’

between the two groups

basic clinical characteristics

aMES A FnMA DA
A
(n=61) (n=88)
Al (%) % 50(81.97) 72(81.82) L0
* 11(18.03) 16(18.18) '
FN0,,0,),5] 86.00(75.00,90.00) 71.00(4.25,85.00) <0.001"
BAE (X skg) 03.57+1.338 05.91£1.130  0.85%

AEN0,0,),d] 11.00(9.000,14.00) 9.000(7.000,12.00) ~ 0.003"
AHEM0,0,),mg/ kg 18.46(16.91,21.43) 18.23(17.14,20.00) ~ 0.258"
st N(Q,,0,), x 10°/1] 3.530(2.910,4.195) 3.760(3.443,4.125)  0.037
gaitiM(,0,), x10/1] 12.2009.175,16.08) 12.38(8.693,18.57) .85
bt M(Q,,0,), x 10°/1] 237.00177.5,303.5) 233.5(172.3,320.3)  0.55¢"
st A(%)] > 200%10°/1 4(68.85) 56(63. 64) L5
<0010/, 19(31.15) 32(36.36)
ALB(X £5,g/L) 34.53 0. 6668 34.30£0.580 0942
ALTIN(Q,,0,),U/L] 19.00(11.00,36.50) 28.00(14.00,58.50) ~ 0.039
ASTON(Q,,0),U /L] 24.00017.50,43.50) 29.50(17.00,58.75)  0.328"
TBIL[M(Q,,0,), pamol /L 40(8.300,16.45) 11.90(9.275,18.53)  0.251°
BUNTM(Q,,,) ,mmol /1] 10. 71(5 990,16.66) 6.580(4.128,10.33) <0.001°
CysCIM(Q,,0,) mg /L] 1.630(1.120,2.350) 1. 160(0.900,1.450) <0. 001"
SCeLM(Q,,0,), pmol /1] 110.0(69.50,142. 1) 61.00(44.25,83.00) <0.001"
CCe[M(Q,,0,) mL / min] 43.00(33.41,55.18) 87.96(63.76,138.5) <0.001°
eGFRIM((,,0,), L./ (miin+1. T3 )] 54.4139.44,98.11) 119.6(79.74,173.2) <0.001"
eGFR/ 2 M(0,,0,) ,mL/ (min+1. 73 m+d)]  6.280(3.265,9.280) 12.50(7.775,19.40) <0.001"
CCr/ A2M0,,0,),mL (min+d)] 3.930(2.94,5.675) 9.765(6.385,14.00) <0.001"
PCTLM(Q,,0,) ng/mL] 0.540(0.170,1.475)0.580(0.230,2.515) 0,428
IL-60M 01,() pg/ml] 38.91(16.24,135.5) 45.27(25.51,166.3)  0.172"
PIIM(Q,,0,) 12.80(12.00,14.50) 13.00(12.23,14.00) ~ 0.624'
APTILH(Q,, 0, ,} 30.80(26.75,38.30) 32.80(27.23,39.85)  0.398"
- ZRA[M(0,,0,) mg /1] 1.710(0.805,3.710)  1.455(0.575,3.748)  0.199

JE:ALB A e iE & & &, AST A R 1A R B R 4545 B, TBIL

A Bk PCT A4S F R IL - 64 G mMi% 6,PT 4 # f
B R B 18], APTT ) 7 A3 o 3% o 7 B Y 1] Ja A AT AR B8 18, b A
47 Mann — whitney UMEEAA, ¢ AATIR AR (AR TME

Note: ALB refers to serum albumin; AST refers to aspartate amino-
transferase ; TBiL refers to total bilirubin; PCT refers to procalcitonin;
IL - 6 refers to interleukin — 6;PT refers to the prothrombin time; APTT
refers to the activated — partial thromboplastin time. a indicates that
the »* — test is adopted,b indicates that the Mann Whitney U test is

adopted,and ¢ indicates that the independent sample ¢ — test is adopted.
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2.2 EARAZ Logistic B34 #7
MRIPERAGITEEXWHZRITHRHER
Logistic [71 9 43 BT o 25 5 W78, 4F#% 97 # . BUN . SCr,
CCr.eGFR . eGFR / J7 FE H1 CCr / 7 o 15 2 F1) 43wk Jiiz AH
M MR R fa B R (P < 0..05) o T L3 2,
xR2 EEZEHBEZE Logistic BRSNS HTER

Tab.2 Results of the univariate Logistic regression analysis of

risk factors

B E Wald OR(95%CI) P&
il 16.78 1.045(1.023,1.067) <0.001
FAL 6.767  1.137(1.032,1.252) 0. 009
ALT 1.312  0.996(0.990,1.003) 0.252
BUN 11. 66 1.103(1.043,1. 166) 0. 001
CysC 0.182  1.072(0.090,1.161) 0. 670
SCr 23.79 1.026(1.015,1.036) <0.001
CCr 28. 54 0. 942(0.922,0. 963) <0.001
eGFR 27.00 0.974(0. 964,0. 984) <0.001
21 4w b3t 1.97 0.777(0. 546,1. 105) 0. 161
eGFR/ 742 23.71 0. 809(0. 742,0. 880) <0.001

CCr/ o7 #2 27.14

=]

. 688(0.598,0.792) <0.001

2.3 %EZE Logistic [E)34#7

HRHE B R A T 46 2R, B ARl S [ & eGFR /97
T CCr /Y7 H2 SCr AR 5 | LhJ& 15 & A ) 45 s R A G
MM AR B (& = 1,75 =0), L7 RE(< 12d =0,
212d=1),CCr(>60mL/ min=0,<60mL/min=1),
BUN(< 10 mmol /L. =0,> 10 mmol / L= 1), LA & eGFR
[ >60mL/ (min+1. 73 m2) =0,<60 mL/ (min-1. 73m?2) =1],
A B A w7 2 ] &K Logistic [ 43 H7 . 45 3 W~
JPFE > 12 d. eGFR < 60 mL/ (min-1.73 m?) , A K&
CCr < 60 mL / min 3352 1] % B friz AH G il /v s 20 1) 2
SLIER R (P <0.05) FEIF 3,

#3 fEHEZRZEZE Logistic BIAS 4R

Tab.3 Results of the multivariate Logistic regression analysis of

risk factors

AR B Wald OR(95%CI) P1a

T 1.890 12.67 6.620(2.338,18.74) <0.001
CCr 1.496 6.004 4.464(1.349,14.77) 0.014
eGFR 1.995 7.264 7.352(1.723,31.37) 0. 007
BUN -0.416 0.620 0.659(0.234,21.859) 0.431

2.4 JXUBe 4R BY 22 T

K ROC XF HL[H 2 CCr il eGFR 2 Wi RL REREA T
TN, 45258 CCr 2L E B 8. = T eGFR, ROC T 1 1
(AUC) 3514 0. 867 0 F10. 808 6. H AHF 5% Hoks CCr 1
IR T PN 7 AR e 2 — AR A ST S R Y B &R
B ST Logistic [P 9 7 #2 |, Logistic (V) = 1.496 X+
1.890 X, (ZHT, D F/RITRE) o Ve A IR 28 XURS: 1B A9 31

BN RHY=0.792 Xicopp) (H L, XF/RCCr/D) H-L
Ko 30 45 S R, A R AL L BE BT (2 = 5. 749,
P =0.675) >k H ROCIFANIZBL R 2 Wik he , 45 5
LA TR R B AUC M 0.904 2, 95%CI H9 0. 856 6 ~
0. 951 9.4 Youden #§ £ KB, A R M9 IG FHE A
4. 871, RIGE N 86. 89% , %5 5 & 0 80. 68% , $t/m Bk &
DR 25 NS 70 ELAT 4 - R WAL e TR LI 1 R 4.

RAYE
1.0

0.5
— eGFR AUC = 0. 808 6
— CCrAUC =0.8670
0 T 11 - RS
0 0.5 1.0
RIAGHE
1.0
0.5
— JFREAUC =0.736 2
— CCrAUC =0.8670
— AN AUC =0.9042
0 T 1 1 - FRSE
0 0.5 1.0

Bl 1 FZTREBRAR K m/NRR D XU AR B B ROC Hi 2%
Fig.1 ROC curve of the risk prediction model for
linezolid — related thrombocytopenia
R4 T E R R F FE M R AE S I /R D IRUBE: B T 0 1B
Tab. 4 Predictive value of predictive factors on the risk of

linezolid - related thrombocytopenia

ERRE AAE(%R) BRE%)  BR AUC(95%CI) PA

fif .13 64.77  9.500  0.7362(0.6553,0.8171)  <0.001

¢GFR 62.30 85.23  69.950  0.8086(0.7404,0.8768)  <0.001

CCr 83.60 92.95  57.420  0.8670(0.8099,0.9241)  <0.001
( )

BARE 86. 89 80. 68 4,871 0.9042(0. 856 6,0. 9519 <0.001
2.5 EF CCr B9F =M B 48 5% M /M5O > F 15 47
B DI REAS 42 A 1) 2 WA Jrlg A X It /DN sk 20 1 s I PR
R AT &I DI REFE AR eGFR AN CCr oAy 1) 2% e Jliz
A S I/ INAR I/ B ST S B 2R B RS A R T
BT AR R A NI D, 2 R D) e 5 2L
1) 25 e J T S LR 2 A f Ak R v | i
RGEEE VS 0 A B AT v & B E D REPEA 4R AR CCr
Kof I /N VB /D 4 BB A 58 e GFR 58 o B0 #E COr 82
B e A o S B 9 A (O 1A NY R W 2 R B S T N =
DIReAN 43 50 B DI e 1E & 7R AR [RI6R YT I (8] Py 3R 80 4
R ) I 2 EE L B T RE N 4 SR I e A A ]
12 d, M ETREIE R B FH U KT 15 d, H TR
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FER BEVE RN FIE N, Al B S (P <0.001) BRI
K2,

B/ %
1007 — iR ]
— B RS

50

T 1:/d

EP < 0.001,
B2 FIZsMepE AR o /MR b 0 5 1 B 18 43 A
Note: ™ P < 0.001.

Fig.2 Toxic time analysis of linezolid — related thrombocytopenia
2.6 ETXEEHEMYLR TDM B 8 Fil

I G F0 P 3R ROC il 26 73 Hr s, 241565 Tt A
TG FUE N 4. 871 I, Fir e S7 AR BAT e AR A 12 Ak
AE - Logistic HLPH R M 73 Hrai R ow , Ik G R A
k5. O, B8 & A i/ INBR A 1 XURS: S 6 PR 3R R T
5. 0FFAY 15. 4165 OR = 15. 41,95%CI(6. 592,36. 012) |,
PRI, AT 50 e 36 5 390 R g XU 1 {1 o
5.0 4 KBS M 5. 0(Cut — off B ) B, 15 41 H A 454111
ZWIRLRE , w] AR L T AR A O R A il AR s 2
FYFR] S PRI, 4 Y = 5.0 g XU I, % A At A7 3
R L B D = 0.792 CCr /5,857 B 2 LRI TDM
B i), B A fsf TDM 2%

A5 R P AR 0 B 49 45114 FH ) A i fie fi
AR /AU D 1 AR ORE R TN AT 2 19 40) K TDM
I 5] 1 6 5 2 A L /N A el 2 1) S B i T) R A7 0B o 25
FR B AR TDM ] 35 56 /N T 53 3 52 bR & AR 1
AINBRIR A B IRFTR] Sy A8 3R T HEAT TDM 32 £ 145 35 /Y
Bf (], 3 DL I 3 e Ah , AR 4 Mann — Whitney U #5 35 %F
10 f51) 528 25 9 T 477 U TDM. B[] AR i ]NA 921> S s i (1]
PEATGETE o BT, SR 2 ) T 35 25 5 (P = 0. 321) o 1F
W35,

t/d

14 9 @ HI U TDM I i)

@ [l /MR PR R A @ )
12 4 o ® Y
o

10 1 9 ® @

O WO @ o

8 1 o G

9 WO BB

61 o ve») Qo

00 @
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24 @

T r 1 CCr/ mL+-min~!
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Fig.3 The actual occurrence time of the thrombocytopenia and

the predicted time of the first TDM in 49 patients

62

RS 1051 B MmN KRR & B 8] S TRRADR TDM K &)
Tab.5 The actual occurrence time of thrombocytopenia and the

predicted time of the first TDM in 10 patients

b5 (ol joi FURRION MAAY %R o~ RTINS £ R
B () REHE () HE(d) REER ()
IR} 7 9 § B4 5 7
100 4 5 TR0 6 7
K| 6 1 § 1026 2 3
4508 9 9 9565 9 1l
5000 3 5 0 44 1 13
3 itig

AR R, 2% W e A G IV R e AN B I A 41
i, e rb R 3 A 22 FN R A R v 1 R I INER 8/ i AT
EI TN = ) I 0 N ol e A - o | (AN 8
FE0- I LIN ZEOIFSE R, B D REAS 4 R I E U RE
TEH 5 AT = i IO D K A (64 T% H 22. 2%,
P =0.002), FLA %3 Wl AH O /NS s 2 11 e A 23R e
T RE AT 1) B AR T AN T LT o R = i R AR S R
M3 PR Z e e J H 2 o 2 AR A B B DG . SOUZA
LGN G A B, B T RE N 42 B I Hh R 2 e e e
2R AR (PNU - 142300 F1 PNU — 142586) 91
WSS 3 ) B TR AE R R 1L 6% (3.3 4% .2, 84,
H v i A i ik B2 55 R 2w i e B2 ) T A OG
(PNU - 142300,2 = 0. 26; PNU - 142586, = 0. 06) .

H O, B 250058 I8 T F) 23 W i A 5 1l /i
WD fE R R 2 AR I fay (B 250t 5 D IR
SR PLT  FI) 4% W Jiie R 22 97 I TG BEAIR 1Y) eGFR B
CCr Ay ) 2% W Bz AH 5& 1l /s AR08 2> 1 2k ST 15 B
FI2-BI KAYA SFUHREGEAR 5L PLT AN ) 200 x
10 / L 2 ) 2 W Jrig A DG 1L/l sl 2 14 8 6 R 2R L 2 PLT
AN EE 200 x 107/ LI RRE J Az 1IN0 /0 1) DR
PLT K T 200 x 10°/ L 1 2. 81 % [OR = 2. 81, 95%CI
(2.747,8.778) , P < 0.001 ] . QIN %515 fJf 55 % BH
eGFR A1 60 mL / (min- 1. 73 m?) Sz F| 2 M g AH 56 it
AN D B ST FE R R, H eGFR AR 60 mLL/ (min-
1. 73 m?) 1 S5 35 T R A I/ I 9 XU 2 e GFR KT
60 mL/ (min-1.73 m?) & # 19 2. 553 % [OR = 2. 553,
95%CI(1.391,4.686),P = 0.002] . 7 fF 57 rh & W 2L 5
AR B BEER PLT 5 it /M s/ (R AH et B IE T
B D)8 A5 eGFR A8 3E 60 mL/ (min-1. 73 m?) 5§ CCr
AR I 60 mL / min Ay I 23 W g (1) 4 ST e 6 LR R
ks A 17 FH Fsf 07 0 i o el P 1) 25 Wt e ' 0 B SRR
PLT 9 W

ABIF 5T v B CCr / 97 FR AR A 1) 255 W i A O 1 /)
A 9/ I A DR 22 A8 o BRLRL R NI G LR 19 ROC 3T
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s R o AN ER AUCE i K (0.904 2),
RAFE K 86. 89% , 15 57 i K 80. 68% AUC R FZT 1, L
RIS W RE Ao PR, BT ST (BRI 36 HLA 40
()32 Wi 5CRE o 1) 2% W8 e A O it /N s 0 1) e A 5 R
252 TR 7% WAk g 4 82 BF T A O, ) 23 A e A S o /)
Mg fee R BT 255 8 5 ~ 7 dU), e A ) 4
iSRS LR TR B e SR o (A e i =
REAHCIT) l B 2 W, B D Rg IE R B (R Cer fH) 7E
1552 M) 2 WA g K P )96 97 I A 4 2 2 /AR D | T
B DI REAS 4 FRE (I CCr (B 76 12 52 1) 23 W g St 1) () 3
g B e ol 1 AN T8 A i D S W S e T = S
[ B AH I 1) CCr / ¥7 & U A . 26 4 vl 1 7 B AR T
12 d Ay 1) 25 s e R O i/ N ik 20 Bk S7 SR IR 2R, S
QIN Z5 SR BIF 58 25 AR o AN ] 5 72 T, ABE 98 h & 30
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