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Analysis of Pharmaceutical Care on the Use of Voriconazole in Pediatric Liver Transplantation Patients
Younger Than 2 Years of Age

Wang Weina, Cheng Sheng, Wei Hongtao, Shen Su ( Beijing Friendship Hospital, Capital Medical University, Beijing
100050, China)

[ Abstract ] Objective: To provide effective points and ideas of pharmaceutical care for clinical pharmacists through retrospective
analysis on the use of voriconazole in liver transplantation recipients under 2 years old. Methods: The application of voriconazole in liver
transplantation recipients under 2 years old from 2017 to 2019 was investigated and analyzed. Results; In 126 patients, voriconazole was

used to prevent or treat invasive fungal disease. The initial dose of voriconazole was 4-6 mg/kg, twice a day, with incidence of adverse
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reactions of 0. 79%. The total therapeutic effective rate in 96 patients with therapeutic administration was 96. 8%, and the success rate

of prevention in 30 patients with prophylactic administration was 86. 67%. Conclusion: Clinical pharmacists can provide evidence-based

pharmaceutical suggestions and scientific propaganda by carrying out pharmaceutical care from initial dosage, blood concentration

monitoring,, dosage adjustment and comprehensive evaluation of key indicators, and scientific research.

[ Keywords ] voriconazole ; children; liver transplantation; clinical pharmacist; pharmaceutical care

R MR 7 )L LR WA 1 E Bk, 3
AR FR I Aty b XL 2 JH S A K e i YR T B R
M A AP R B . i TILEIF AL Z & N R
B, T A A S e R ), HAE Rk A R
T P I B3 A N | O A S SR SR TR R
M) T, A A5 R B T e KU 3 R 2R M L
(invasive fungal disease,IFD) B N S EBUTF B4 2 H 5L
TR EERE S AR, RS AR 5 R R R Y
PR Ak S L TR 24 1 1) 3, 5 e RS R R IR T RIOCR
RIS o AR ST FEmE Sy = T BLTA 25, PUIR S ) ELAE
Mg, )z TR AE L IFD B3Ry Fps , HlF
LAV BVEER A BRIAHER T 2 2 LUT L
L, 2 4 LU LAY T2 D7 SR I 24 9k 32 s D0 . sk = 5
T R B 0 ST RO SRR, AR TS XS LB 2 % LU IF
R R8I LR AR 7 5w fr JLBR 6 47 1m0 B3 23 T, i PR
FHZHEAES 2 Ryl PREG T Ji8 242 W P AL i

1 ARSH®

1.1 FHERR

I B B {5 BV HI AR 40 (HIS) XHHE B 2017-2019 4E
fifi AR ST MR H- (B, 5 A 200 m, 55 [ 5 il 25 B
IS 2 5 DU IFBAR A 5 A B B L TR R il
B 1 R 40, 2 LR T
1.2 F#k

TEANTC S BULAY FEAE B0 I PRI2 W G R AE |
YNEYT K 25 9 BE WS I 25N RO | S5 A A
F AR R A AT B TP R 2 2 EVPAG . BARTA
JEITROPAARAE Y S TFD M SR AUARTE AR 2 0
AFRIHOR  AE Y EIEE $ R FLI NS B B O S8 2 S
IFD AHICREAR FARAE 1825 58 A Bl , e Wy 24 ik
PEHR/R FLEA UG IR , B0 R 3853 G2 #f 5 IFD AH SCE AR FVAAE |
SR S5 A W 2 25 VAR O R £E 28 0 5 5l 4t
T, B TR S R R MR+ SRR = A ROR . TR
RITMARRIT A SOEE 2y 5 1 B Jo# & 1IFD, B
KA BN S ANBE 22 452245, W A Excel 2007
AR E BT 8T
2 #R
2.1 —fEER

AREFT AL A B 126 B, 5 61 6], % 65 fi; <1
% 114 ] ,1~2 % 12 5] ;{4 i 5 (8. 08+1. 8) kg,
2.2 ARFHRE

126 1] 8 L, 16 9] oK 3% 0 J 2% K A, 26k 3R
87.3% , EAGTEEA T RN FE FEAE R TR IR

AR . 3 36 (Y B 2 2 L, 30t 29 )
1.3-B-D AR (G i) PR, 3 919 5 5 0 i
KT 2 (5 TR (1 IR, 1 031 M0
PRI BIRT | DIRHR R I 1 B9S8R R
AT R

2.3 AHHERL

2.3.1 AHIAEAMEAET ARIEHEEED,20 HlikK
LI IFD R B HARIGYT , 67 FI8132 IFD R B B I67T
SIRYT M FH AR ST RREME L H AR 30 1] B8 Sy 98 B 1
2 4G T T 25 8 AL, T 3 e 0 F K R 2R R
TS Z I Bk IR 7 e AR 57 B R AT) 1 77 3
K 4~6 mg/kg, B H 2 K, AT lBJLI L 2 R
W R 25 mg(1/8 ) .33 mg(1/6 F) .40 mg(1/5
) .50 mg(1/4 F)F166.7 mg(1/3 /), FHZR51 K
18.25% 15. 87% 25. 40% 35. 71% 1 4. 76% .,

2.3.2 HhapAmE e R AHE ARG 9,
AR FE IR 258 5 AR 7 FE M A7 A BT I K A
SCHIAELAE AL 4G HR Je e Ath v 52 /] MR 3, 3 ok
D 9, BLSERIMERIAR I C 21,

2.3.3 mZHiRE MM ZBEUT A R I 24 Tk B W I R
AETFE T, BE BT B JC 1 T R AR 7 R e i 245 vk 5 W, =
BRKAE SN EAEAS SEAT W, o vk W B RS 2 S S ~
10 d, AR 71 10 e DU A3t , ¥ K I 25 45 < 0. 5 mg/ L
1 25.35%,<1. 0 mg/L (5 44. 44%,5. 5 mg/L<Ifl 259k
JE<10 mg/L (% 5.63%, 71 FIEE T b B F R A4
( Child-Pugh ¥F43 A 5% B) 20 fil, A FF T BB IE &, W2
M2 B LA 22 S To g it 2% 5 S0 X T I 24 48 Wk JE <
1 mg/L 8YFRCAER, &= il 25% ~50%;>5.5 mg/L
H<10 mg/L, AR %A 2 R L AR, 8 20%,
4~7 d Ja 2 MM 2 B IAEF7E 1.0~5.5 mg/L,
2.3.4 AMHAez st AR S, HEGai% P
BEIFThREA 2 8L 45 i, o BILFhRe R, M2
T I B T RETC B AR Ak, AN SR E SR YT
it 28 d, T MDA GE D fE GO A DL R B
B IR 7 fE T 28 d WA 26 B, ¥ dEAT 0058 Th g
K, HARIBIT (n=29) A RHEN 96.5% , &80T
(n=67)HKEHR 97.0% , Wi iAIT (n=30) A XEH
86.7% , ANENEEZR0.79% 1 1§ 1 % L& R H
PRI FREWE 3 d Je UL K 45 S RN RV,
M Z5% S 2. 8 mg/L, SHAEIRYT G , LR AEIRTE R

3 Wig

JLEE T AAF RN AR S7. B e ) A 2501 122 4
eI 25 i TR R T <2 % B IL %
PRI R B R S, AP SR T RO &



U2 5 22 & 2023 5% 29 5% 1 2 Journal of Pediatric Pharmacy 2023, Vol. 29, No. 1 - 13 -

mn 2 i W B R BRI ME ] T <2 2 L, JLEIN
B 32 35 T W W S e il R, e I RE AR T, 45 &
Az TRD 17 2 e TR g R A, BT S, TE
BRAE B A= iy 1Y) 2R G0 P L SR e T T 245 L T R e i, AR ST
JRE M T A b M A 2 % DA UL I R 45 5, TR b AR 57
FEBEFF 2 % DUF BILFEIG R AR WY B R
B2 1l R R ECR GO I RBF ST 48 s 2 %5 LA LY
2577 %, S WH S G A IR B 22 ek, A
FEFE L AT 9 N ~ 15 % LR ST BE MR £ Ay ) i A
K 6 mg/kg, B H 2 K AEFRFRIRAFIR 4 mg/kg, FEH 2 K, AT
TRAUEA ROt 2 4tk o A B 9T 9 3 00 4 8 bk 671 for
R R 9 me/kg, B H 2 K, 4ERFH B K 8 mg/kg, B
H 2 Uk, 22 Je A 40 1 24 v B 8 3 7 o 1% 48 H T Bk
FEILBFFESRNNY . BT IE 20, RELE I
i — AR TR e L, (R LB K LA
(25018 I 18 T R EE R ) 43 A1 25 AR, DR e i 8 B g )
Y ARBRIERY 126 Bil<2 2 RS AR HROL T IRAR ST R
(4~6 mg/kg, B H 2 %) BB IGYT IFD, UG T 4 R i
EARCR , BN RO R AR AL, SR IR 7 e e 2 %
PUF 8L BA 8 17 80m 22 4 B U 0 7 30RN
WML R AR 45 25 07 R Tt — 2P 5T

ARST M A0t = HLJC L% J@ 24 iy, AR F 5% b Jr
A BRI R E S ) ) 2 B AT o A
A0 A 5 ER ST B TR A A 7 43 i i
GRS EEG AN MERS 2SR 9 TR 2 SO AT |
FooE MR RN YT e 4 ) i, BN B ATz x5 T
24yt 43500 i 1) 0T A TR B o BE AR T SORE SRR A
W3 790 A FH AR 7 R WA E SR R & A B i, U
ORI A 7 A o ) 470 O A D 4 R A A AR
FRIT3E e/ N RS 24 8 BT ML 5 AGE L3
(4 1 IR, LA B FH 25 22 4

RO MR AT AR LR M 3h 2k i, MR 22 R, L
R ITPE & B AN B I 25 it 3% PRI, 259 0 AR 51 fE
J12% , FUIRAR ST e w2 9 1) B A S 3K, 2 4 B
Z PRI AR TR) 22 5 0 A G T ONE W L 2 AR A AR
ST FEMR I 2 e R R SRR A I 24 e R W U B K B 4
ETRTT AT R0 B ARAS R R KA 28 A 597 3R T
TIRE S8 B0 A A5 R [ RN 1 & 2B S 1A 2 A 5
P EAME R R ST R H AR AW 1.0~5.5
mg/L" SR R 0.5~5.5 mg/L' g RAE H
TR 25 B} 0. 5~5. 0 mg/L JAY7F 2} 1.5~5.0
mg/L, 2 % LA BILA 2~ 12 % LA E A A LA R
7 FEMR I 25 23 RE R E B e BE A AR R (H R T A G
W9, B IR R A M W A BoR, B H
ST S far AL AT AR S BRMB AR SR 2 KIR YT 4 UG ik B
oA M2V 32, K o 24 kR W O B ) A 38 5 UK (5
3 R) BT A AT A, WITR 2 4~7 d A figik
FIFRSVREE  E YR I 8] g 255 55 4~7 Ko X TF
ThRESZ A I LAR ST e 1) 37 B 8RR IR 2 AR 25 1)
Ik R A i 2 2 DL B T AR AS 42 BB DK
HEFRFFI IR B0 2 & LR BJLIMISE . ARBFIE R

Al I A feg 3R P D REAN e R AR &, 112405 5~10 d
TR W 25 B L 2 50% LA E] 1.0~5. 5 mg/L, 52
FEIF T REA 2 5 T e & LAY YR 2 e B TG i 2%
Sto PR 2 B LUF UL 2 e B 22 SRR, iR bR R AR,

SRR, 2 2 LU O REAR 4 LA 255
5253 B B AU LA A fRilE— 25T

2R B AR 2 s AR 37 e o, 2 vk R 1) S LA
K2z — R HEM L2 CYP2C19 ., CYP2C9 HI CYP3A4
FIJEY , W e TGl 7], v 5 2 Fh 25 & A A0 B AR
Mo R 32 35 w5 R W F R e T | At v 52 R sl A 4
FAFGIEIN I ), AR 0T B SG Frme Rn AR TR AR
T ETEEM R, by 5L A AR K CYP3A4 JEY, IR
7 M 2 T R I 28 i B T FH ST RN At 5 ] ik
IR R 13, PR Z R St I N5 i 5 58w sl
P00 22 A M 24 v B RS D) g M, PR SR s T RE B in
YRR (CYP2CO JIEY) ) B I 24 v B, 20 i 5 S8005E i il it
A 1] 22 4, 156 FH EE 07 M 0568 I, 6 D A ] L 56 7 e
CYP2C19 #4il5¥ , [A] it J& CYP2C19 il CYP3A4 ik
Yy, 5 AR ST BRI FH IS, 5 35 114 i 245 94 B 35 2 Tk v, I
TR 7 s g iy 25 9 3 D R R 2 RS LSO, AR ST B
M2 310 P JE JE (CYP3A4 JEEY) ) I 25 3 B | Bk FH s )7
WM R A SN BRI, RS R & A 25 WA BLAE
FHAH AN B

WA L B CYP2C19 FE A 225 ERHR <7 e wis
I 245 4% 35 T S A B K, CYP2C 19 B AR 3 10 45 Wk J3 e
i, AR W T, X ILEAF R A A2 &, 2 0
WZE CYP2C19 F[H 43 #I ] R S B A g et An
P AR Y Shy i) 2 38 B R AR IR T O 48 DA R A A O
G REALAR G FNEBE , o S AR 37 BRI VAT AN R AN R
PRV (SRR AR A s, FL B AT 1 i — A F
e FRBEERF YR IEAT CYP2C19 BN RUKG I | W] i
AR PE LT R LA S0 IRIR T T R E R
I 24596 B TR bR

2R LR 2 2 LR IR AR B LN FH AR 37 5 mae it B
BUARYT IFD PRI Hoe etk . (HARBESE N B
ST FEAR BB/ AR, ik 2 % LR LR
FHAR ST M 1 FH 25 5 28 LA 80k &2 A PR A 24 vk B B
By BB G AT A 1 itE — 20 5 I DR 24 U 1 0 LA 57 Bl
W AR AL 25, JF e e R 252 W, DT is 25 77
i DI REAN 42 B A FH 24 55 2 R0 551 a2 8 48 55 T R I IR
AL 25 B UOT TF R A e 58 . ik o ) = 2548 5
U/ b AR R I 2 e R W A AR ot 24 vk
I RN YGRS B 5 AR ST R A7 A AR BLAE I )
25T, s A 5C 245 ) 1t 2 Tk B AUR RO W 2% 3K
et CYP2C19 FE R AR A TF I, LAY SHIGRIRIT T &
HYHIE o e R 2500 7 TAE AR ik TAERE R, L4
2 E RS e AR RS R AE 2 % AR L RS
PRfEH],

SE Ik
(1] @btt, T, g, 45 LB A G e I R 1 FE 1



.14 - LA 5 4 & 2023 55 29 £ 4

1 # Journal of Pediatric Pharmacy 2023, Vol. 29, No. 1

RZEAH[T]. MBI, 2017, 25(6) ; 412-415.

[2] ¥k, BUEAR, 5K, 55 JFIERBAUR G 280 R SR 1y
IR R A BT [T]. A AR B B i UL 52 24 kK, 2014, 24(8):
1998-2000.

[3] GROSSI P A, GASPEFINA D D, BARCHIESI F, et al. Italian
guidelines for diagnosis, prevention, and treatment of invasive
fungal infections in solid organ transplant recipients [ J ].
Transplant Proc, 2011, 43(6) . 2463-2471.

(4] TERZEME IR TR IR0/ R o (R 2R M
WA A2 Wb S R T IR RS RIE LTI [T]. A A}
Zei, 2020, 59(10) ; 754-763.

[5] PRIV R 2. AVERZ B R ARG RS

JTEORBLE(2019 i) [T]. #¥EFSHE, 2019, 10(3) : 227-236.
[6] SB—f, ZHEUE, BRE, 55, AR HEme /e A [F] £F % B Al T v 2
é‘fi*ﬂﬁiﬁ‘f&“%&iﬁﬁﬂﬁﬁ%é%E‘J%éﬁﬂ:ﬁ\[ I I
REFHI2EARGE ) 2016, 32(3) : 261-263.
Sy, TEVE, BRIMAS, 55 ARSRRMETE 2 % LR JL#E N TR
W dbR[ ], PEBZ SR, 2017, 36(5) : 248-253.
(8] WALSH T J, LUTSAR I, DRISCOLL T, et al. Voriconazole in
the treatment of aspergillosis, scedosporiosis and other invasive
fungal infections in children [J]. Pediatr Infect Dis J, 2002, 21
(3): 240-248.
ZEMBLES T N, THOMPSON N E, HAVENS P L, et al. An

optimized voriconazole dosing strategy to achieve therapeuticserum

—
~
[

—
N=)
[t}

concentrations in children younger than 2 years old [ J].
Pharmacotherapy, 2016, 36(10) : 1102-1108.

[10] KIMBERLIN D W, BRADY M T, JACKSON M A, et al

Recommended doses of parenteral and oral antifungal drugs [ M ]

30th ed. American; American Academy of Pediatrics, 2015;

doi: 10. 13407/j. cnki. jpp. 1672-108X. 2023. 01. 005

I PR 25 %t 1 B3R e AR B B /L2

FARE IR (ERERES B BER FE 210000)

909-913.

[11] o0, AEERT, DESR, 2. RZERMTEARR AR MAILE 2507
EWFRIRT]. PEEGRSMTAGE, 2016, 16(1) : 99-103.

[12] ERWIN K. KASTRU P. Drug Facts and Comparisons 2015 [M].
America; Clinical Drug Information, LLC, 2015 2442, 3015.

[13] B, ERE, XIS, 55 AR S7 AL 25 25 T 57
JELT]. h R A R Rk, 2020, 45(1) : 16-25.

[14] raEom, SRAGIR, BRists. RSB TR . EASME
FARMIYEL )], 29PN IR, 2020, 22(7) : 409-415.

[15] CHEN K, ZHANG X, KE X, et al. Individalized medication of
voriconazole: a practice guideline of the division of therapeutic
drug monitoring, Chinese Pharmacological Society [ J]. Ther
Drug Monit, 2018, 40(6) : 663-674.

[16] FRIBERG L E, RAVVA P, KARLSSON M O, et al. Integrated
population pharmacokinetic analysis of voriconazole in children,
adolescents, and adults [ J]. Antimicrob Agents Chemother,
2012, 56(6) : 3032-3042.

[17] JOHNSON H J, HAN K, CAPITANO B, et al. Voriconazole
pharmacokinetics in liver transplant recipients [ J]. Antimicrob
Agents Chemother, 2010, 54(2) . 852-859.

[18] MORIYAMAI B, OWUSU OBENG A, BARBARINO ], et al.
Clinical Pharmaeogenetics Implementation Consortium ( CPIC)
Guidelines for CYP2CI9 and vorieonazole therapy [ J]. Clin
Pharmacol Ther, 2017, 102(1) . 45-51.

[19] 53¢, XNETE, ik, 5. TR Z SN ILEEHE
IRICREME 25 L3 1A PR R [ 1], hRI24°%, 2018, 16
(6): 799-802.

(it W AT
(Mschi F181:2021-02-08 & [ul 1 151:2021-05-22)

1A 0 B B oA

[(HE]ER AR AR A AR e B Z Ao 2205 i, ’\*ﬁ'—ﬁ-‘ﬁ/’\m:\,f}& Frik 5t 1R AR A 4 B U 0Y 5R B ME L A 08 7

ARBAT A, GER BT BILRE G IRAERRBENIR S TF
R, FE A EZAE  GEREFPARA,

/:r_l\_,/nﬁ, %)LJ’H&&%%Q —nll::“"f"'f#‘%)ti%}

2R W AR IT B 6 R BT T4 TR AR A B R L

, TN B8 BARALAT — A 5T k.,

16 R 25 IR B3 A 5 e R 2 3R MR I R 2 B A IG R U T A BRI B OLA 2 & A,

[ 3481 | R AR LB ;L
[HE%ES]R69. 3

F,ERHHM
[ X#kFRIRAG]A

[ 3242 11672-108X (2023) 01-0014-04

Analysis and Thoughts of Clinical Pharmacists on Diagnosis and Treatments of a Child with Clostridium

Difficile Infection

Wang Leying, Wang Yijun (Second Affiliated Hospital of Nanjing Medical University, Nanjing 210000)

[ Abstract ] Objective: To probe into the risk factors and countermeasures of Clostridium difficile infection and the diagnosis and

treatments. Methods: To analyze the case profile and treatment effect of 1 case with CDI. Results: Through evaluating the children’s

condition and the treatment outcome of previous hospitalization,

the clinical pharmacist discussed with the clinician to carry out fecal
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