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Clinical Characteristics and Drug Resistance Analysis of Invasive Infection of Streptococcus Pneumoniae in a
Children’ s Hospital

Fang Panpan, Wang Yingyuan, Yang Junwen, Gao Kaijie, Yang Junmei, Sun Hongqi ( Children’ s Hospital Affiliated to
Zhengzhou University , Zhengzhou Key Laboratory of Children’ s Infection and Immunity, Henan Zhengzhou 450018, China)

[ Abstract] Objective: To probe into the clinical characteristics and bacterial drug resistance of children with invasive pneumococcal
disease (IPD) in the Children’ s Hospital Affiliated to Zhengzhou University, so as to provide reference for clinical diagnosis and
treatment of IPD and rational drug use. Methods: Streptococcus pneumoniae isolated from sterile site specimens ( blood, cerebrospinal
fluid, joint effusion, bone marrow fluid and pleural effusion) in hospitalized children of our hospital from Mar. 2015 to Mar. 2020 were

retrospectively analyzed. A total of 138 children with 159 strains of pathogenic bacteria were enrolled. General information such as
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gender, age, type of infection, underlying disease and the results of drug resistance testing of isolated strains were analyzed. Results:
Among the 138 children, 86 cases were males and 52 cases were females, the male-to-female ratio was 1. 65 : 1, with age ranged from
1 d to 13 years, the median age was 1 year and 2 months, 125 cases (90.58% ) were <5 years old. The clinical types included 41 cases
of meningitis (29.71% ), 46 cases (33.33% ) of bacteremic pneumonia and 35 cases (25.36% ) of non-focused bloodstream infection.
Fever was the first symptom in 98. 55% of children, underlying diseases were found in 34 cases (24.64% ). The insensitivity rates of
meningitis and non-meningitis strains to penicillin were respectively 66.67% (22/33) and 7.94% (10/126), with statistically
significant difference (P<0.01). Compared with the non-pneumococcal meningitis group, there were statistically significant differences
in the percentage of peripheral blood neutrophils, C-reactive protein (CRP) , procalcitonin (PCT) , cerebrospinal fluid white blood cell
count and cerebrospinal fluid protein in the pneumococcal meningitis group (P<0.05). Result of follow-up showed that 17 cases died
(12.32% ). Conclusion: Most of the IPD diagnosed in pediatrics of our hospital are children with community infection under 2 years old,
and most of them have a history of ICU residence and mechanical ventilation. Most of the deaths are children with meningitis infection. 1PD
pathogenic bacteria are highly resistant to penicillin. The resistance rate of penicillin isolates of S. pneumoniae is higher than that of non-

meningitis. Clinical diagnosis and treatment should focus on prevention and control, timely inspection and rational use of antibiotics.

- 35.

[ Keywords | Streptococcus pneumoniae; invasive infection; clinical characteristics; drug resistance

Jits 4 5 R TR A 5 | L2 200 TR P T 48 A S 4 AR K af.
RE () R 2 R, B s R A RS E R, ER
AL A B B R A SR AR R M i 48 4 Bk
P97 (invasive pneumococcal disease, IPD) e M IE W T
PSS (L O VR 7 B8 O 1 s AR5 ) 4 A il R
R TR ARG P s, LA TR I PR i 8 A 4 R g
REWS BEFECR LGP 1Z N X il 98 4 R R
ATHRLR AN TR 245 W DX T 88 R BOCE 2 fili A8 oK
PRy JUHOR IPD R EAAE SR B K& B i
0] o A e ) 9 I .9 3 e o v o N 0 PG 7 S )
FISN A B Jeg )L 3 = Be Wsifs 9 138 461] IPD 8 LI PRAFRAE
ST 251500, MimRIZR 1IPD Sea BRI 2%

1 R

11— FH

PEHL 2015 4F 3 A & 2020 4 3 H B R bR A
ALFE I AR L T RRORL B VR M K By S S il
REEERTAAY 138 4 IPD FEBE 8L, 2o 85t 159 PR I
B (SBR[ — BRIl —BR AR IS B e ), JH o i 4 e Bk 7
06 Y -5 iV 43 B R 43 R 33 BRI 126 £, 21 i
IRV XA it 2R B R T, 1 A9 i A V0 RT A 7K [
AHAG: B R BEBR B, T 9 B3 45 4 TPD S Wiks v,
SIBRRBIE BAS 42 5 AR ik 5 52 12 W s o AR 3 (i
FRHES LR (55 8 ) Y i Ho il 2 4 2R 0
NG HEE ¢ 41 {31) , il 4 % 2R P JE LAt AR 22 M IR 97 3]
1.2 Fik

SR FH B AT, A 2% T o A0 I s 7 £ B
AU, BAR DT, B E TPD HL, B LR PR R I
RAG R, FEAAFEER] AR FERER  JERE L %
R JRIT M BEJE IS OS5 Ge it o b 24 W S0P A
SEOE MR B 05 Bl s B U o R LIRYT 45 R (BE
To UPEE) o AEDXRAF PR YL S A B 48 h i B 48 h
K L TR 5 5 Be 3R AR IR A A Bt B AN A7 78 JER L i bR
B TR 76 AB% 48 h J5 % 1 Bx 48 h PRy
1.3 MR B A A R R

Xof ISP b AT 88 S fii 48 45 SR B 40 B85 bk A b | B4
TR 0125 %5, BEUBAR E ] Phoenix™-100 4= [ g 41
W SE T 2 T FR GE R AN TR R AT A S N 2 RO AR
2 I R SE 50 = bR AL Wh 2= (CLSI) 2019 4F bk o 4] Wt 2%
DT R AR I 4 BEER T ATCC49619 11 [ [ K T
AR ZE 5L 23 RAS B vy
1.4 %it%ik

i I SPSS 17. 0 B, it ki it 1 2843 A Ay 22
FMER I 22500, S MR FRRRAG 56, TR L e
AyRIFTR R K, P<0.05 WESH G,

2 R

2.1 —RFHA

138 14 IPD L, 5 86 i, & 52 Wi, B 4 1 Wil
1.65: 1,4F i 1 d ~ 13 %, P 4FEi 1 % 2 M H . K ih
B IR 2 RS N BHIE T = 34 6] (24.64% ) , KA
L9 B 19 B (13.77%) . Il W B 9 B 16 i
(11.59% ), 17 11 (12.32% ) %ET- B L, ICU & JL 13
1(9.42% ) Wl [ 5¢ 12 4] (8.70% ) , 10 4] (7.25% ) H
PULBGE S S5 (3. 62% ) U, Wk 1,

®1 BIL—MmEM

Ei=tan 1% (% ) eIty B (% )
o 5 86(62.32) HLMUHES 22(15.94)
b8 52(37.68) AfEICU 41(29.71)
R <1 % 62(44.93)  BERIPRG
1~3%  45(32.61) K ARAMII 7(5.07)
>3~54%  18(13.04) OV T 6(4.35)
>5 % 13(9.42) SRR B e LR A AE 5(3.62)
F FHE 49(35.51) 9 IfiL g 5(3.62)
&3 89(64.49) e RMs R 3(2.17)
fifa i 91(65.94) R RARIAE TR 3(2.17)
NS 27(19.57) GBI AR 3(2.17)
A 17(12.32) SE KA 0 WS 2(1.45)
0] 3(2.17)
2.2 W R4FAE

KA L IPD UL R IR R 35 B, 38 136 4



+ 36 - JUAL 2 5 2 & 2021 SR 5 27 5% 7 # Journal of Pediatric Pharmacy 2021, Vol. 27 ,No. 7

(98.55% ) , HAAE RAR Jfs s PRAER L JERY MG 57, A HIE 52
JERT SIS TR A 45 Al I P4 S 2 T ILAE A M 2 | JIG A I
TG AR 51T 98 AR 2 25 WAk 2.

F2 138 Gl MR R HEBKER B2 )LIGREHE

izt HIE(% ) Bzt 1% (% )

KA 136(98.55) Il RIS LA
AT 41(29.71)  WHMUAEERTSE 46(33.33)
MK 24(17.39) Ak ¢ 41(29.71)
2% 20(14.49)  JoH kL i gk YL 35(25.36)
B 4 76(55.07)  fbMetEE G & 7(5.07)
ABERTE TR 25 102(73.91)  fLIkPEIE R & 4(2.90)
AR & 67(48.55)  HhEH% 3(2.17)
FEHE I B AE LR 2(1.45)

W I vy 12(8.70) AR i 52 T & 9

ZNERS 12(8.70) T 5T AU 8(19.51)

R3E 7(5.07) TRiAR K 7(17.07)

PRHCHE M BRI 2(1.45) gan 3(7.32)

R4 MRBHRERERSERE RS BERMEEILR
TH OB PR (n=33)  ARRGHF WM BB (n=126)

UR Gmwm mawe wamk mawe Y
HHE 2 66.67 10 7.94 56,111 <0.01
BT BE G bk 4 12.12 10 7.94 0.5710  >0.05
KAnels 4 12.12 9 7.14 0.863  >0.05
KAt s 5 15.15 8 6.35 2699  >0.05
LK 3 9.09 8 6.35 0.305  >0.05
EERVE 0 0 0 0 i .
ST R T 2 66.67 86 68.25 0.030  >0.05
WEE 3 100. 00 126 100. 00
ABGE 3 100. 00 126 100. 00
etz 0 0 0 0
ThER 0 0 0 0
BEHT 0 0 0 0 ; )
AEE 3 9.09 6 4.76 0.918  >0.05
UIE7S 31 93.94 106 8413 2112 0.0

2.3 #Hghhd

138 {41 IPD £ JLH, 4> 12x10° /L 85 44 (61.59% ) ,
<4 x10°/L 6 il (4.35% ), CRP =50 mg/L 58
(42.03% ), 132 BIATREE5 R 5 (PCT) K #r, >2 pg/L 57
i (43.18% ) . 66 i JLAT B 1 W FL AN AR A A, =
FPIRA TR P A > 1 000 me/L 33 4 (50. 00% ) . fili%
BB TR G S 8 5 A1 i S AR A7 D I B i T S 5 A 4 A
LR 3,

R3S SRR M AR 2 5 AR fo AR 2 50 ) I
I iR SE I EIE IR

o WhikE  WkmAE
i B (n=dl)  JERB% (n=97)

FI4IAE (x10° /1) 18.61+10. 16 15.918. 66 1.589  >0.05
YR A E /% 65. 5121, 07 55.92423.48  2.237  >0.05
ML/ (mm/h) 61. 65+45.20 51.23+26.88  1.352  >0.05
CRP/(mg/L) 116.57+82.65  41.94£20.51  5.366 <0.01
PCT/(g/L) 23.46+14.20 2.96+0. 31 4,992 <0.01
FI4iAE(x109/1.) 40.71 2.15 -3.909 <0.01
EH/ (mg/L) 45.54 24.63 -4.372 <0.01
H/ (mmol/L) 2.22+1.47 2.83+1.27 -1.799 >0.05

2.4 MK AEERTA 69 5 B AL AR A 0L

138 LR, g% 2 B 116 191 (84. 06% ) , ki Bl
3341(23.91% ), KT BLW 5 1] (3.62% ) , & HE W 2 i
(1.45% ), fia Jis B9 2 B (1.45% ), 1 I BL W 1 )
(0.73% ) o 21 1] 1t 11 5 0 40k s il 58 S 33K 7R7, 1 161
I A YRR I) ZAC [) s A o i 9 5 BR BT, 138 61 IPD 8L
it 4 % 1R P 24 ORI 45 R L 4

i 4 N A i 2 il 46 % BR A X T B 2R 1 S 24 R
S9N 66.67% (22/33) F1 7.94% (10/126) , 2% 3 H 58
TR L (P<0.01) ; 5L REE R ML 23 3 1y it
235 3478 100% 5 BT BEPa AR Sk Atk g | Sk F e i i 24 %
BN s A LX) 22 S RV B T o A R A A e T 2 TR
PR, R R WU R 4 BRI (PSSP) I 85 28 AN RUS il
REEERTA (PNSP) XTI Z5 W) i 25 3 b L3R 5

=5 BhHAHEBKE PSSP #1 PNSP X1 Hi 5 254 f it 25 % b B
AT B bR (n=33) JERiHE B BBk (n=126)

I PSSP i 2%/%  PNSP fif25%/% PSSP fit2h%/% PNSP iit£5%/%
HEE - 100. 00 - 100. 00
I 55 75 9.09 13.64 5.17 40.00
Skt 9.09 13.64 4.31 40.00
KAt s 1.00 2.73 4.31 30.00
EW - 13.64 2.59 50.00
FREVR - - - -
E 7 R T 21.27 86. 36 65.52 100. 00
TG 100. 00 100. 00 100. 00 100. 00
AKE 100. 00 100. 00 100. 00 100. 00
TRz
ThER
AHE 9.09 9.09 0.86 50.00
UIETS S 18.18 100. 00 83.62 90.00

3 itig

TPD J2& WA IE H TG 1 3800 B 4 2043 B8 15 57 Hh il ¢ 4k Bk
B T AS LARRIS B — Bl , A — a8 BUARE IS S D A
g, <5 2 /LR R 85 BR B K R 90. 58% , H. 95 3
K3 (62.32% ) W 8 = T 8, 5 E N AMRE AR —
8 PR <5 2 LT 9 B ER T R Y AT T Bl ANAG:
M2 CTEZ, IPD R B = AR b, A58 P Bk 4
Z TPD A6 R85 1, 55 B4R A5 1 IR 9T 45 R — B, (H B T
LT IPD W A B m Ak, TR S %
HuIX A2 AT K

IPD 0] 43 Te kb | A IIE 1A Al 58 A I ¢ s % 25
LI ARG A | AT AT IAEPERT 2 (33. 33% ) fi
SR 22 UL, R A A PR B B4R (29, 71% ) T T AL I It
TR (25.36% ) , 5] E N —T00 2 g 0 R 26
— IR SR AN TR, B I R R 2R T — 22 1Y
I 25 5, AT RE S BT AR 45 | R LT 28 B R B 1
PERIE LA O, TPD S S ECA R L &5 R FIR 48 %



JUAF2h 5 22 £ 2021 54 27 5% 7 3 Journal of Pediatric Pharmacy 2021, Vol. 27 ,No. 7 - 37 -

This o B N AR #E ST P, IPD R E R Ik
12.33% KT [ PN [R3UI AR 52 26O RIS 4 16. 2% |, 1 fisi A
RIFIEHN 29.26% , 5 T EF = %7 Zh b wE5E 0
16.8% ., A5 R ,2000 4EF6 E 294 900 1 fiti 48 Bk
B VEME &, R AE RN 8. 0% , HaE —IHF5E " K,
IPD JERYLIRIC RN 4. 8% , Ho o i B 48 5 B8 T4 ] 1)
47. 3% , MIASWEFE i i A4 7 B8 T3 51 A4 70. 59% , ]
T ARG I R G B, JLEE IPD G 46 5% (K 28 B 4 b 1
B BRI i IR R A R R A TR Mk A A% il
A BRI ) R PE R T BE 5 TR B b =L L RHE
Bt , BILZ A& ML i AR A O

ARG, JLE 1IPD &I SEREB & N 24. 64% , 5
FE N 22 Pt REEAHIF ST 45 58 21. 3% AL L A0 45 k35
S IR ST | MR A, SRR AMI i
SRS | IV i B Sk R A M S HO e e ) LBk e
PR IMERS . ASBESE Y IPD LA 5 & 1 e S e e
340, AREgE R HERR AL SR 1P R HE R
FNE TPD 2 JLEE W7 i A S R o 5 1) E B A
WFFE S T o | il 9 S K BT i 16 26 44/ )i P 4 e v
53 (CRP \PCT kB WA 1 | Ak 4 8 TR MR 48
1RFBVE T RAEER R B4, 22 A Gei2 28 X,

H AT R BEER AT 25 H 250N 8, AHFIE4s R R,
i S 24 1L i I 6 i 4 e TR T X 75 5 22 1 S R 4
BK 66. 67% F1 7. 94% ., Wi 5E 5 B MR A USR5 2K 5%
AUV Y 69. 5% AT, AR IS 48 T AR R BUBR R AR
THEWNFEZEFSE 25. 1% ~ 35. 9% ) T ] 25 75 Ak fil Ji
R A BURR 12, 12% , A8 i B 58 BBk AN BUBCR
7.94% | MAKAHUBHE N 8. 81% KT H N RIZEmF7e
ATRES AN AT O . (1) 35 4F SR I IR /= 20 Bt i 25 )
Tz N, R BE T A 25 AT B PG AR R A 5 (2) AR
PRI A BE R L IE T IR 55 5% BRI B bk, HEBR A B
LR O s R AR A B B L bk, R T ER
FRITBAT S5 G AT AT 1 A 3 o il 48 4k BR B 1 Mg I 48 Ja % 114
— LW, AHIFTE RS 58 4 TR AR T Sk A i Sk A
M5 U 1 R 87. 9% , AF v 5 4 T Wk X R o U R
B1>90% , 55 = A S DAL fL R R AT L IPD A R
WRITPRCR . R 2003 4 [ PN AR GE Il 40 B R 1 X 4T
52 I TH 24 2230 & 3k 90. 10% ', T A BIF 5% vh v Ak
F HEETZ5E N 100.00% , & T E P [F 28 S0k it
W AT R, B T R R I 24 % >60. 00% , 36
PR 20k 11 Bk, 5 R I R =, BT BB 5 30 47 ke il
HEEEAY)T N A G, RERX T HER A
SR U S ORI 2% W TS 24 B AR

25 LRTR, LEE 1PD W & 9 5 S H8 R 2 8w, il
e BEBREA i 5 A L Sk 7 B[R] A M P 8 SR e AR LA S
MR A PEAE AR s WAL B R R 2 T
Jri PP IS A5 T 2 R A v, B R DA 25 ¥R R 3R B TPD
BYRIT E LY, AR R AE NG Sk f i g T 4
SRR BE )L FE Ml % 4 BR B B G A AR IT A . R & IR

ARG TR R BE LTI E R, 6 R
R T T 7 ey £ B AR I 6 A6 TG TR AR A | LU R
TE 0 I BRI 2GR 2 R, S i R 1 il 428 36 o 1 1) 12 W
IR, B IR T 2507 S A A R SRt | AT sk
G N T B 25030 P15 B80T 28 B A 7 2

SE Ak

[1] JIANG H, HUAI Y, CHEN H, et al. Invasive Streptococcus
pneumoniae infection among hospitalized patients in Jingzhou city,
China, 2010-2012 [J]. PLoS One, 2018, 13(8); ¢0201312.

[2] CASTRO-RODRIGUEZ J A, ABARCA K, FORNO E. Asthma
and the risk of invasive pneumococcal disease: a meta-analysis
[J]. Pediatrics, 2020, 145(1) : €20191200.

[3] Wiz LR RS e, (h A LR AR ) R 2 5t
23 JLEN R BEER A PSR SR )], h LR
&, 2018, 56(8) ; 564-570.

(4] 807, MR, WL EmFEIILRA[M]. 58 R
A AR AL, 2015 981-1004.

[5] Clinical and Laboratory Standards Institute. Performance standards
for antimicrobial susceptibility testing [ J]. NCCLS, 2007, 27
(1) 1-182.

[6] O’BRIEN K L., WOLFSON L J, WATT J P, et al. Burden of
disease caused by Streptococcus pneumoniae in children younger
than 5 years: global estimates [ J]. Lancet, 2009, 374 (9693 ) .
893-902.

(7] ERz, VFLMg, Makis, 5. IR 5 BERR R4 I R
IE R 2P USRS Z A IR IRBFSE [ 1], FaR LRk AR, 2019,
57(5) : 355-362.

(8] iH4R, FL0Mfy, Bl 5. WX L HE RN 4 4 2k 1A
0 FAT I PACARY 1 B 23 25 R T 24 PRI T B BT (0] P AR SE
JURHIE RZ4 3, 2020, 35(8) : 561-565.

(9] i, BRaese, JHWIWT, 45, 2016 4R LKL B Be i R Rk 1A
SR IR RAFAE S 23 25 bR 25 W U A (] R AR LR
&, 2018, 56(8) ; 582-586.

[10] dese, 25300, THL0, 45, 2012 %2017 4F 1 138 f)JL#E 2
ZeVENil 5 45 BR AR 2 oL IR [T ] AL R,
2018, 56(12): 915-922.

[11] Centers for Disease Control and Prevention. Active bacterial core
surveillance report, emerging infections program network,
Streptococcus pneumoniae [ EB/OL]. [ 2016-02-11]. http://
www. cde. gov/abes/reportsfindings/ survreports/spneul6. pdf.

[12] ARUSHOTHY R, RAMASAMY H, HASHIM R, et al.
Multidrug-resistant - Streptococcus pneumoniae causing invasive
pneumococcal disease isolated from a paediatric patient [ J]. Int
J Infect Dis, 2020, 90 (10) . 219-222. doi: 10. 1016/]j. ijid.
2019.10.037.

[13] CHEN Y, DENG W, WANG S M, et al. Burden of pneumonia
and meningitis caused by Streptococcus pneumoniae in China
among children under 5 years of age: a systematic literature
review [ J]. PLoS One, 2011, 6(11) . e27333.

[14] OLIGBU G, COLLINS S, SHEPPARD C L, et al. Childhood
deaths attributable to invasive pneumococcal disease in England
and Wales, 2006-2014 [ J]. Clin Infect Dis, 2017, 65(2):
308-314.



- 38 - JUAL 2 5 2 & 2021 SR 5 27 5% 7 # Journal of Pediatric Pharmacy 2021, Vol. 27 ,No. 7

[15] BUTTERS C, PHUONG L K, COLE T, et al. Prevalence of [16] TBFE, itk , 27, 25 Ml RAEERE 243 BRI 245 M

immunodeficiency in children with invasive pneumococcal 5[I]. PIEREBEEA, 2003, 26(6) ; 378-379.

disease in the pneumococcal vaccine era; a systematic review (éﬁfﬁﬁﬂﬁfﬁ)

[J]. JAMA Pediatrics, 2019, 173(11) ; 1084-1094. (Whf H191.2020-06-18 &1l H 11 .2020-08-05)
doi;10. 13407/]. cnki. jpp. 1672-108X. 2021. 07. 012 . i’e;’%’- .

TR VR TR 2 9 - S K R vk T R R S RRE WA O 2 R B8 e R ek R IO P

BREWKREM, T, R, REFHE REE THE,FRE 2K 88, BEW (LETRICKPOER, ZH
FEF IR b BE B B B, B ¥E 200031)

(REIEW. E LR A GE TN EALFK L EE(VRC) f2 25 5 JE 694 & 20k A8 & 3% % B2 i3 (UPLC-MS/MS) %, 1 9
FESF#B & F VRC fe 255k % ol 6y o6 Zdk . Fik v VRC R4 % (VRC-d, ) 4 W4, & 5 UPLC-MS/MS % & A fe 7 VRC
Pk B il £ BB F R WA (CAP) £ RIFEFHIEF kA, STl R R 2 RTS8 R F S8 %
%& VRC 2R By &%k R LC-MS/MS EZ478 Al 4 1.5 min, £ 0.2 ~80.0 pg/mL A ZRELEA AL HFNHE R
ARk E AR ARG R % & BT (R>0.999) , A& 103.5% ~ 107.3% , B A | B 14 45 % B A8 347 4% £ (RSD) <10% , VRC #
BLEl ¥ & A 95.20% ~98.27% , VRC-d, 32 B EDk & % 97. 12% ~99. 73% ,RSD ¥ <10% , CAP £ ) i3t n 4 R 5 61 £
F-7.74% ~ -0.85% , 50% 6 KAF A MERREXRT LA AN NAREZFRR,ALRILEER S, Gib. AR & 549 UPLC-
MS/MS ik Z B An e o B Fy , LR ik MK %4 THRE B M, E A TILE R RA VRC 25k ey ik b m, R ESF#H&
B &) VRC e 25k EAREFBRR AR R0 ~2 FAKEBILE LT VRC S 25 Bl

[ SRSBIR ] K 2 w48 B 20R AR 6,356 - S B 3506 7 SR B o) 5 & 1A) B s MR £ 5%

[HE S ]R27. 2 [ XEkARIZAD ] A [ X E4S11672-108X(2021)07-0038-05

Determination of Voriconazole Blood Concentration by Ultra-Performance Liquid Chromatography-
Tandem Mass Spectrometry and Its Clinical Application
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Chen, Miao Yi, Lu Youli (Shanghai Xuhui District Central Hospital, Xuhui District Ceniral Hospital of Fudan University Affiliated
Zhongshan Hospital, Shanghai 200031, China)

[ Abstract| Objective: To establish the rapid, accurate and high-throughput method for the determination of voriconazole ( VRC)
concentration in human serum by ultra-performance liquid chromatography-tandem mass spectrometry ( UPLC-MS/MS) , and to clarify
the necessity of drug concentration monitoring for VRC in different age groups. Methods: VRC isotope (VRC-d,) was set as the internal
standard, UPLC-MS/MS method was established to detect the concentration of VRC in human serum. The accuracy of the method was
verified by College of American Pathologists ( CAP) external quality assessment. The clinical application results were retrospectively
analyzed to discuss the importance of drug concentration monitoring of VRC in different age groups. Results: The LC-MS/MS running
time was 1.5 min and showed good linearity (R>0.999) in the mass concentration range from 0.2 to 80.0 pg/mL with respect to the
peak area ratio of the analyte to the internal standard. The accuracy ranged from 103. 5% to 107.3% , and the intra-day and inter-day
precision relative standard deviation (RSD) were <10% . The extraction recoveries of VRC were from 95. 20% to 98.27% with RSD<
10% . The extraction recoveries of VRC-d, were from 97. 12% t0 99. 73% with RSD<10% . The deviation of CAP results from the mean
value ranged from —7.74% ~ —0.85% . Nearly 50% of the clinical samples tested were out of the therapeutic range, with large
individual differences, especially in pediatric patients. Conclusion; The UPLC-MS/MS method established in this study is sensitive and
accurate, simple and rapid, and greatly shortens the reporting period, which is suitable for the rapid detection of VRC blood
concentration in children and adults. Individual differences in VRC blood concentration in patients of different age groups are large, and
VRC blood concentration monitoring is urgently needed, especially in younger children from O to 2 years.
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