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HEXR,FRS W (LIESGE SRR EE R, L 200092)

(HZE]BH AR A P G F 3 3] R LA & ik AR & 7% 3 BT 3% (UPLC-MS/MS) 7 ik, Fik: &6 4 A Agilent SB-
Cys(2. 1 mmx50 mm, 1.8 pm) B84 A (A)-TAF (0. 1% F 8, B) ik 0.3 mL/min, B 5L, RAZES A MR, LXFH
FR, SR EEFRMNEX, EHFRXEN, ©F L FRELEF 2 m/z 55 % 936.5/409.5.980. 6/389. 3, F 8§ & IA
W kA R IR G B ILE ¥ LS S R R AT I BER % ¥ 32 8] 42 0. 625~40. 000 ng/ml. AL TE B A L5 AR xd AR 4
% A RAF(r=0.9997), B A B 4 RSD #<10% , 3 FELK & 91.95% ~ 118. 50% , IR A F2 81. 67% ~107. 84% , Zig: A% i R

B R Bk AR IG R F AL 0 F S f R R TR,
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Establishment of Sirolimus Blood Concentration Monitoring Method and Its Application in Children with

Hemangioma

Lin Zhiyan, Huang Xiaohui, Yang Ping ( Xinhua Hospital Affiliated to Shanghai Jiao Tong University School of Medicine,

Shanghai 200092, China)

[ Abstract ] Objective: To establish the ultra high pressure liquid chromatography-tandem mass spectrometry ( UPLC-MS/MS) method

for determination of sirolimus in human whole blood. Methods: The analysis was carried out on the Agilent SB-C4(2. 1 mmx50 mm,

1.8 pm) column with gradient elution. The mobile phase was water ( A)-acetonitrile (0. 1% formic acid, B) at a flow rate of 0.3 mL/min.

Everolimus was used as internal standard. The determination was performed on a triple quadrupole tandem mass spectrometer by multiple

reactions monitoring mode via electrospray ionization source. The quantitative ion transition m/z of sirolimus and everolimus were

936.5/409. 5 and 980. 6/389. 3. Meanwhile, the blood concentration of sirolimus in children with hemangioma was monitored by this

method. Results: Sirolimus showed good linearity (r =10.999,7) in relative peak area over the concentration range of 0.625 to

40. 000 ng/mL with intra-day and inter-day RSD less than 10%, extraction recoveries from 91.95% to 118. 50% and matrix effects from

81.67% to 107.84%. Conclusion: The method is sensitive, accurate and rapid for monitoring of whole blood concentration of

sirolimus, which can meet the needs of routine clinical monitoring of sirolimus blood concentration.

[ Keywords ] sirolimus; ultra high pressure liquid chromatography-tandem mass spectrometry; hemangioma; children; therapeutic drug

monitoring

EHE BT MEHE(1982. 05-) , Lo CHGE) Wi, A 250, 322 GG T 2503k B W T4 , E-mail ; linzhiyan@ xinhuamed. com. cn,,



JUAF2h 22 & 2022 5% 28 5% 11 31 Journal of Pediatric Pharmacy 2022, Vol. 28, No. 11 - 15 -

(R NIPSS DN N A e R i I B I (B
B R AL A (mTOR ) BHAR ), HAT G0 2 40 i) F— € i Bt
Jirgea 3R IR R LD 2 LR X 2 A KA TR A — E VR
FEAERT i R L L ol A P R R G R
JiIed | VAL DA B 00 v 1 B R il A 0 2 Oy 2
o BRI o 0L PN B TR 98 LA PN B R TR ) 4 B P 1 R
M o) A 3 L T N e S L = =l
(Kaposi form hemangioendothelioma, KHE ) . AR Il 45 %
(tufted angiom, TA) . #2 & 41 it Ifil 4 P 52 J8 (spindle cell
hemangioendothelioma , SCH ) 1 F: At 21> UL 1fiL % 4 B2 988 ( -
BEARILAE A B TRG P IS PN B ORI AET PN B i &2
TEPE A N I A LS R M A8 P KR | R PRk 4
B o ILAE PN B i A1, 0B S AR I A 1) 22 55
AT A B SRRSO 02 A A B PR B 22 R 5 e
REFTCFHAETER I KL, KHE 1 TA 7] 5 & R
4 ( Kasabach-Merritt phenomenon, KMP ) | 2 WEMELS
fIE I SRAE KA PP HE Al b A & il /R s/ i v
DT IR FEVEEE I ) BE R bt i — 2 Im PRI, Ho 1
XIS, TS AN, HRTPY 2 SRl 4Ry i, BT
BRSO A BN i KMP K 53] KHE B TA
(R —ZABIT 25 . VO % B ) AT 3 ok ELT I 2L 3 ) B A A
R S A 2 Fh AR R BB G 5
PEFEAEII T ARSI, D4Rk V5 % B R iRy T 24 L
KHE | TA %552 =ik e iR 5 [ iz #A, %F T KHE
G KMP (S E L, fE 2 FGIT FERIEAIE T, &
KGTEILOIRPEP ZEHR] 0. 1 mg/kg, ZEBL LR
BEH] AN 2 AR BE P Y 2R A I AE 1L AN H L3 AN H
LAY 250 R) 32 20U B LI A2 Ak il /it
B B DIRERIAS RN, W PG 2 55 ] ) 24 vk B AL TR
R 12 R LR Z R IR AERE I 2R BEAE 8 ~
15 ng/mL kA% R Bt FF 24 I TR 422 4 17 i TR

V9% B RITE L B AR P 1 2 3 22 AT AR R R A
PR 25 57, 5 BN 22 57 1) TR 38 G435 B ds A 0 1 Lt il K]
ZAS TR AE IR AR B KPR R R A
JEHIZS T e R BILE R
B ALV B SR 2l A 2 S i A g
SO B CYP3A MEA LA, B AR AR AT,
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FHAW CYP3A4 AR B 251 (U0 =M R T H R 25 2L %
F OCHIRE R G AP0 A ) |, BB S 0 vY 2 B E] i
25U, CYP3A4 75 S50 (CANAIAR 7 R B 75155 ) RERE
RPEP S R] M 25 Wk B, P92 55 R) 245 3l 2 R 52 B D e
Wiy, BRI S 2 ME R Ak, TP 2 B
HJE T mRIR R Y AR IR A A T2, T
VU2 B 25 3 A LRI 19K 22 S R e 3 U
T it 245 | R P ] ) DR BRI DR T 2422 A R0

1 U5

Agilent 1290 i & W AH 4 154X, Agilent 6460 — T

VU 2% AT BT R A, BT AT R S 25 B 1 R (ESL) | B0S. 00
Masshunter &% TAE)

Va2 BLE] G R 5 ( Dr. Ehrenstorfer GmbH 2 ) s
CA16970700, 40 i 95.0% ) ; K 4 5 w) XJ B & ( European
Pharmacopoeia Reference Standard 2y ], fit*5 Y0002048, ) ;
NG PEE R BEPR B R ik ol K A4tk

2 HEEHER

2.1 &g

2.1.1 &#EEM Aglent SB-C, (B (2. 1 mmx50 mm,
1.8 wm) HEi 40 °C TSI RAK (A)-ZHE (5 0. 1% H FR)
(B) , BHEEBEME :0~2 min 95%A—20% ;2~4 min ,20%A—5%A ;
4~5 min,5%A i 0. 3 mL/min, #FFEEE S pl,

2.1.2 FR#&M MmISE IR (ESD) , 2 RN B
NS LN S S e w ol e o C RS W | S Sk =
AL HEAEEE 320 C, TSR E 7 L/min, FiL4R E
7145 psi( 1 psi=6.895 kPa) , i ILIE 350 C , 8 < i &
12 L/min, BAE LT 4 000 V, BRI 0 V, P42 50H
FK 4 25 7 B 7 XF m/z 4 3R 936. 5/409. 5, 980. 6/
389. 3, fRZ4HL R4 551 Sk 330 V340 V; filf 4 A 4 Sl ok
60 V.64 V, V9% LR H R AR S LA 1,
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2.2.1 RS ER MR FREE P 5L A X IR I
I FF B2 A 5 RO B R 1 mg/mL BOGE I, 55 H
2.2.2 WARE RN FREUR A 5w X BRI i
FH S B il B 70 ng/mL ORI, AE R AR T AR,
2.3 MG

KB 180 wl 4MM T 1.5 mL B0 A 20 plL
WRHAEBE R (AR, 70 ng/mlL) F1800 wL 0.2 M BifREE/
FEE=3 : 7 BULTER], IRHEIRS] 5 min, 13 000 ©/min 50> 10
min, B FIEZE 0.22 wm SFLIE R U8 5 ARG
2.4 FEMER

43 )4 HERE A A B 5 0k A B 25 1 4 afi A VS B B
X A B 4 I RN R Ay, R RE AT AT, P 2 B R AR
AT F) AR B8 IR 23 5028 3. 266 min F1 3. 285 min, 45
P4 I P T 2% B AN 4R PG 2 B R R 4 5 =] B I
ARSI R A S M R R TRORE 2 - AR G TR 3 ( UHPLC-
MS/MS) 7255 PG 2 B ] il 24 1k B AT 00 5, B8 ARV B B
A A B AR G B ) JLF-AE [R] — B ] 1 06 {H 2 J5T 15 A6
AR A B A AT A TSI, O i o, LI 2,
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13266 13285 +ESI TIC MRM CID@### (i o> k)
mix00.d “\
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+ESI MRM Frag=330.0V CID@60.0 3.267
(936.5->409.5) mix003.d 1319
A VYT b e P e i A PE% 5]
+ESI MRM Frag=340.0V CID@64.0 3.285
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2 AFEABIEE

2.5 LKMXAZER

Jic i He BE 4 9 0,625, 1,250, 2,500, 5. 000,
10. 000 ,20. 000 .40. 000 ng/mL )4 IMLAE 5, Fi M FE A
Qb H T TR ERAE  UERE AT, LA B 5 ] R 4k 5] A X
WETHIAR A LUAE (V) SN AR bR, P9 27 5wV B2 (X)) SRy A A
br, #EATERPEIE, [BUE 7R . Y=0. 039 1X+0. 025 7(r=
0.999 7) . ZRPEVEREIN 0. 625 ~40. 000 ng/mL, E & FBR
J90. 625 ng/mL,

2.6 HHEE Ak E LI

G118 1 S RO = i 7 N 17 (5= s O A A A 1
FESL (2.00.9.00,30. 00 ng/mL) , Fi MEREAS 4b B 7 1 #4
Y BN EE 5 O FE i SERERSIN , LA VG 55 5 ) S 0 v
SRS AR BE G AT S ik s LR H el
SR PE S S a] vk BE AR H A R IS 2 3 d, i
HEFE®E, Wk 1,

F1 EWEMBEEEIRER(n=5)

N KL/ %

R ks E R % H ¥ RSD H [a] RSD
2.00 ng/mlL 85.92+4. 88 5.68 9.50
9.00 ng/mlL 112.90+4.75 4.21 6.10
30. 00 ng/mL 103. 87£6.95 6. 69 9.53

2.7 BREEDKELS AR

PR Hf e =N MR VS A B w] A i A a5 2

4 IR i FOUA B S A8 0 V8 2 B R RE S e N AR, 5 5578

B ER] A PR HC R b 1 A i AL B S S i v

B BRI 5 AN B R 2l VG 2 B RV RORE A 1) )
8, B8R, Wk 2,

F2 REEWESERYMN (n=5)
FEGVREE  REUEIOR /% ST %

RSD/ % RSD/ %

2.00 ng/mL  102.53+9. 69 9.45 95.49+8.77 9.18
9.00 ng/mL ~ 101.58+9.78 9.63 99.33+7.90 7.95
30.00 ng/mL  101. 85+4. 38 4.30 94.63+9. 44 9.98

2.8 BEBER

AbHR S B B RE SRR S IR CE 12 h, A shdERE SR
(4 °C )il 'E 48 h,RSD ¥<10% .,
2.9 & EAm

W4 2019 4F 7 H % 2020 4F 6 A & Be & £ L 15

], L2 W B SRR YT IR VS B 580 7, 45 24
FIENERK 0.8 mg/m®, &F H 2 ¥k, [81B& 12 h, i T8
KB R T 752 B 5] e R, Bt — i DR LA 2
M ERT 1 h 0BT 2~3 h ]RZY, & HREKHEA BT
0.1 mg/kg, A7 WIS TG 2 ] i 24 ik B2 Wl 55 6]
AR 1~15 % R B 13 4, Ze 2 ), LSRR,
AAMEBGH KL 2 mL T 2 %04 £ ( EDTA) $iL e
H I A M2 R B A A AR IS B RLYE B 5 E] I
R EEA R TR, AR 3,

®3 EFRABIAFERAHYWRENEER

MZ5%eE/ 8~15 ng/ml/ <8 ng/ml/  >15 ng/ml/
%k <Zﬁ$ mugra/) Wﬂ(g/%) Wﬂ(g/%)
1~3 15 8.41x4.08  6(40.00)  7(46.67) 2(13.33)
>3~6 15 11.1727.33  6(40.00)  6(40.00) 3(20.00)
>6~12 22 7.27#2.86  6(27.27)  15(68.18) 1(4.55)
>12~15 3 6.99+£3.50  2(66.67)  1(33.33) 0(0.00)
J=8an 55 8.56+4.86 20(36.36)  29(52.73) 6(10.91)

AR 047988 AN KA W T2 12 W NGB Y7 45 B ) (2016 4F
Ji) O X T L A KA T bR, VB B H B 24
WEER 8~ 15 ng/mL, AR 55 Bk L B I 25 4k B oy
(8.56+4.86) ng/mL, H: A A 20 Il YR IfiL 24 ¥ i 2 AE 8 ~ 15
ng/mL YU P, 29 BIIK I 257 BE <8 ng/mL, @ UG RS &
SEILAG I AR AT RE IS DL P S 75 75 ZE R 7] o, ik
TIPS r] e, IR R i, 75 6 B 5 i
7~14 K BRGNS,

e SR AT DO KR WIS N ]
REFN AR A2, LR PG 2 52 m] 1~3 4 H A4l
(WBC) 58 {8 L 1] 35 I AT B A s, 6 D H Z 5 7=
A LL A T B 2040 0 (RBC) (IfLZL & 71 ( HGB) L £L40
L L (HCT) S8 {6 b il 26 il 6 A4S H Bih g A7 B 7t
6~ 12 > F 588 LR B o/l ( PLT) D g
W1 AR 1k B DR b5 Hh i R & A ( BUN) 58 L il
3 A A TR, 6~ 12 A A 58 (8 He i T B i i
et BILIATE Y 5w 3 S HRBKEEREA
(LDL) 5% {6 48 i FHETAT AS ) 7 B s, A L[] st
(TC) .= %NS 11 (HDL) 54 {8 Fe il 7E 3 A ig A T+
1,6~ 12 SR (E LR B, H b =8 (TG ) Jo B &
Bk, WK 4,
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®4 BILRABEFEAEIENRERSE LG

THE &) MRZ5 )5/ %
bR i/ % ItA 34H 64H >6~124H
WBC 7.1 14.3 10.0 0.0 0.0
RBC 14.3 0.0 0.0 33.3 0.0
HGB 14.3 10.0 20.0 33.3 0.0
HCT 14.3 28.6 20.0 33.3 0.0
PLT 0.0 0.0 0.0 0.0 0.0
ALT 0.0 0.0 0.0 0.0 0.0
AST 35.7 22.2 40.0 33.3 33.3
Cr 0.0 0.0 0.0 0.0 0.0
BUN 0.0 0.0 10.0 0.0 0.0
TC 0.0 0.0 16.7 0.0 0.0
TG 0.0 0.0 0.0 0.0 0.0
HDL 0.0 0.0 16.7 0.0 0.0
LDL 0.0 0.0 33.3 100. 0 33.3

HSRL-PG 2 5] ALT-IN R R A B, AST-RA AR AL
fif , Cr-HILET

3 itig

PO SR N B W E B A PLT 82> WBC Jd /b |
e UEL T 2 AL 8 PR R IALAE | 11 M 3o e 2 Horp i
B LA 2 e I LAE 75 R INAE 5 PG 2 B ) i i 2 R L
A A DRI AR PG % ] A R LR L S W af
24U I ThEE SR K. A BB LTE IR 24 7 vh i
PRAR AN R R, K Ak B 5 — % i 4 5%, G 75 0 3%
iR, A T2 > 15 ng/mL B LT 454 I AR
AR e s DL YRR 2 ) 50 £, B U0 R i Je
A M2 T, i L 25 YR <15 ng/mL, ¥ T = A IfLAE
BE BV IR T LW E LTRG24, Kt
VG 5 m] 5 A B AN RS I SR B #8301 T8 B A3 7 5 i
TR VS % ] B R B 42 4 ARG 3, B TA
W REA /N AR B [ 3, E R ZHCh T2 1
L, X FIlf AR B ¥ i Wi B8 B AT — 8 B MERE , A I s i —
A 38 ISR AN S I AE K O £ 15F 8] DA B4 F 24 1sf ) B 1fi 24
W B EB LML H B FF B T BE LI () 52

H 0PSB ) R A7 0l 24 i B W 0 O vk R
R AR AR TS (HPLC) ¥ IR S e 1 oo - B 00 %
1 & HPLC-MS/MS ¥, HPLC 32 R 8503 8 I% e B4
2 FERTET K I i 1 AN OB 1 BEREBG T 28 06 AR
fo VRS PE2E VS W B E] TR A N 3 S T ROR R 4 £
F P450 [iff 72 G0 A1k AT 25 46 AH AL 6% T 3 4 AR
Yy | BE s g AR R S e 0, Xk 7 2 B ] K HAR s )
A 28 AR PE N, 5 B0 A 45 SR R . HPLC-MS/MS
0 1 2 VS 2 5 R JE 24 v | 8 T A 0 S R iR
HURNESL R e

AWFFE R B AT 1 b P 2 B R AT PR R
(7 AT, 6 T oo A v 3 3k 3 s A L
BEAVIER AT T A, FER SRR L /il i T
K- K (0. 1% IR - B K- K5 (0. 1% W IR ) |, 45
RIRTEK-CNE (0. 19% W R ) 1F A Uik s AHVE I B, 75 27
B IR A 55 5] 76 AR R R 19 € 335 0[] i i) 7 15 5 e

3, P4 5 B w] FRK 4 B W] /4 £f B8 B 18] 43 5314 3. 266 min
A1 3. 285 min, 7€ 5 min Z PISEEL T VPG 2 5L A A Bk )
SE T R I R e A TR . AR B SRR T AR
BB M+H] " A5 F 2+ [ M+Na] " g
STFEFIM+K] AR Ao F &7 M-H] ES iR
S, VG 2 5 ) R PN B A4 A B R I 2 R A e ek A
N, BEPE 1 ANAE I P BRAE B0 PO AR S HEER HPLC
HERERN B A ) AR M il 1) 22 53, 2 1 T2 () M 0
ke, B 0 bR R 2 R, (E R 2 9 B
B S Dt FLASEARAS R 4 5 W) RN PG B B RS S KR
Fa2s  ZEAARAL, (3 RN B AT R AHE , ORI 98 e 4K
HeBLwm NN AR, BAR VG D B R AR 4k 55 w) LT 76 W] —
Pk R e (L2 R % G 0 2% 2 3 3k 9 AT Eb 2 AT 4 B A
W, ToTH ik oy e

V9 SR MR TR AT , WO B B, 2 B K, A A
FHEEAR , R Sl 2 e LR R, W% S w5404
MR LS B3R 538 95% , 0T LA R 1ML 24 4k 18 5 2 FH 4 1,
W5 4 il LA R £ | 5 704 UUVE B A 4 PG 2 52 A Al
TFBRRAS T HR e 4™ SCHR R A 4 22 2R T 1 A1 4
TSRS 2= 1L RF o 1 A7 T AR B AT ) 6] A A B0 HER A 5 T 9%
B B 25 AR B s AN, ARFSER T 0.2 M B
FRE/ FBE 3« 7 VB ITTE 7 A 3 4 AR AR 6 i T Y AH
Iy B F B T A I N TR R R 0 TG 4 A A
e M L A A BOR A R E R, T4 S
HPLC H8 438, UHPLC BE R R4 43 2 20 RE L 45 46
GRSy ol X 5

AHFSE 8 57 UHPLC-MS/MS 32 I 5 4> 1L 7 75 %2
FER] A I 25 VR B 255 T R R VR € R 1 1 ) B AL B
IV R ST %) v R ABRE | R R AR T SE B T
B P T A A AT R T I R R
MFTR
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A MAEMH WEL KEE,F AT R (L IPTER A, KB 030001 ;2. AR BAE A B 7
BERE, KB 030003;3. thvE& JLEERE, KJE  030013)

[(FEEER. T M LBER LB (APAP) AR P ILER P ARG A E LA BB £ RABILELAYL, HiE. L
B F P RS ATIAAE, G5R .4 APAP 25 iR 3 AAE R T ,24. 49% 69 M P AR 4nif 5 R0 6 AP h e P R F AR APAP, XA
W3 AR A th 4304 APAP #9255, APAP AR A S RAT R 7 ,37. 24% 89 P AR A EA L APAP R R4EM B4 4 h,
48. 47% ¢ Y 4P AT 24 h P9 APAP 32 % IR 2 4 KW R IE# . APAP s kAL JA A8 % 50k F) BT 27 | 32. 65% 09 M5 37 AR A A R
FEE428 APAP 09 25 % 4 42, 35% 9 P AR A PR 2@ R A I APAP, B A EH AT Y aE E0M B =, K
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Investigation on Cognition of Acetaminophen in Children

Lu Jinghui', Xie Xinhe®, Liu Runhong', Zhang Yunxia’, Huang Yayun®, Zhao Ruiling’(1. Shanxi Medical University
Taiyuan 030001, China; 2. General Hospital of Taiyuan Iron and Steel Group, Taiyuan 030003, China; 3. Shanxi Children’ s

Hospital, Taiyuan 030013, China)

[ Abstract ] Objective: To probe into the medication cognition of children’ s guardians during the application of acetaminophen ( APAP)
and analyze the influencing factors, so as to promote rational drug application in children. Methods: Electronic questionnaire was used
for investigation. Results: The identification of drugs containing APAP showed that 24. 49% of the guardians did not know whether there
was APAP in the 6 listed drugs, and no guardians recognized all the drugs containing APAP. The results of APAP usage and dosage
survey showed that 37.24% of the guardians did not correctly select the minimum interval of 4 h in APAP administration, and 48. 47%
of the guardians responded incorrectly to the maximum of 4 times for APAP administration in 24 h. According to the judgment of related
statements on the clinical application of APAP, 32.65% of the guardians thought that there was no need to worry about the medication
safety of APAP, and 42.35% of the guardians thought that APAP would not appear in Chinese patent medicine. The analysis of
influencing factors of guardian score showed that the score in urban area was higher than that in rural area (P<0.05), the score of
medical staff was higher than that of other occupation (P<0.01). Conclusion: Medical staff should give full play to their professional
advantages, guide the guardians to use drugs, standardize the drug use behaviors, and reduce the occurrence of adverse drug reactions.

[ Keywords ] children; acetaminophen; risk perception
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