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Efficacy and Safety of Antifungal Agents for Invasive Fungal Infection in Liver Transplant Recipients: A
Meta-analysis
WEI Xiao-chen,ZHU Li-qin, WANG Chun-ge(Tianjin First Central Hospital, Tianjin 300192, China)

ABSTRACT OBIJECTIVE: To evaluate the efficacy and safety of antifungal agents for invasive fungal infection (IFI) in liver
transplant recipients. METHODS: The literatures were researched from PubMed, EMBase, Central Register of Controlled Trials,
CBM, CNKI, VIP and Wanfang database. We also searched relevant journals by hand. Randomized controlled trials (RCTs) about
the efficacy and safety of antifungal agent for IFI in liver transplant recipients were collected and evaluated. Data were extracted in-
dependently by two reviewers. Statistical analysis was performed using RevManb.1 software. RESULTS: 5 RCTs were included, in-
volving 632 patients. Results of Meta-analysis showed: antifungal agents could reduce IFI after liver transplantation effectively
[RR=0.30, 95%CI (0.17, 0.55), P<<0.000] and decreased the incidence of mortality duo to IFI [RR=0.27, 95%CI(0.11, 0.68),
P=0.006]; increased the incidence of ADR [RR=1.38, 95%CI(1.04, 1.84),P=0.03]; there was no statistical significance in pre-
venting postoperative IFI among itraconazole, liposomal amphotericin B and fluconazole [RR=0.70, 95%CI(0.26, 1.88), P=0.48;
RR=0.91, 95% CI(0.36, 2.30), P=0.84]. CONCLUSIONS: Antifungal agents can effectively reduce the occurrence of IFI in pa-
tients under went liver transplantation, and ADR still should be paid attention clesely. Therapeutic etfiecy of itaconazole and liposo-
mal amphote ricin B are similar to fluconazole. More large-scale and high quality RCT are required for furthe validation due to
small and low quality of included studies.
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Tab 1 General information of included studies
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Tab 2 Methodological quality evaluation of included studies

RKijiAR

H—EE REED WUk Bk Pl Mk m i/ BIBERRE REATUMET ITT /M i )
Winston DJ(1999)"  BfUAFR  WH i HH{b) 13/27 & & = B
Biancofiore G(2002)" Ak K BN ES) Hif 32/3 & Ak Kot B
Lumbreras C(1996)"! Siihi Ktk PR30 Hitl 10/9 & PRI & B
Sharpe MD(2003)"  Fdfiib WH 2 AL 8/1 & & v B
Tollemar J(1995)" g Siip W ESiip HHb) 3/6 & ESiE Al B
632 il B, BTG = R B (P=0.20,1°=35%) , (P=0.86,1"=0) , R A E RIS HT 4307, FEILE 4. Me-

mﬁ%lmxﬁzr“ FERIIEA 7408, BRI 2. Meta 43 Hr 45 1  ,
PR IFL R AR 2 L 22 55 A Gt L [RR=0.30,95%CI
(0.17,0.55) ,P<o.000],ﬁmuﬁ%hﬁﬁliﬁ%ﬁlﬁﬁbﬁ»ﬁw&ﬁ
JFBAE L ARJE IFLIY R A% i DR S B 25 R
[l HEA TP 2H 531 . D2 SR8 4GE T R B TR ROR | A
355 Ml ZE R AL B TFL B AR R 22 A il 22 X
[RR=0.25, 95%C1(0.12,0.53) , P<<0.000], 4571 I FH s 13

K7 BE A A0/ S8 AR A TR, Q2 SRS 4 1 il e e
H’JTﬁBﬁxﬁz% ALHG 191 B3, S5 R4 R3S TR R A R EL A
ZERTGEI2FE X [RR=0.91,95%CI(0.28, 2.93),P=0.87],
1T IE T i o 85 R B W IR AR, 36 77 Bil 3,
BRI B3 TR A R T 2% e U Se 2 28 L [RR=0.07,
95%CI(0.00, 1.22),P=0.07].

Antifungal agents  Placebo/Nystatin Risk Ratio Risk Ratio

ixd. 95%C1
1.3.1 Fluconazole
Lumbreras 1996 2 76 6 67 14.9% 0.29 (0.06, 1.41) S
‘Winston 1999 6 108 24 104 57.1% 0.24 [0.10, 0.57) —_
Subtotal (95% Cl) 184 171 720%  0.25[0.12,0.53) -
Tolal events 8 30

Heterogenedy: Chi* = 0.05. df = 1 (P = 0.83); I = 0%
Test for overall effect: Z = 3.61 (P = 0.0003)

1.3.2 traconzole

Biancofiore 2002 7 85 a 44 123%  091(0.28.293) i
Sharpe 2003 ° 25 ° 37 Not estimable
Subtotal (95% CI) 110 81 123%  0.91[0.28,2.93) .

Total ovents 7 4
Heterogenaity: Not applicable
Tost for overall effect: Z = 017 (P = 0.87)

1.3.3 Liposomal Amphotericin B

Tollemar 1995 o 40 6 37 157% 0.07 [0.00, 1.22) T
Subtotal (95% CI) 40 37 157%  0.07[0.00,1.22) “seE——
Total events o 6

Heterogenaty: Not applicable
Test for overall effect: Z = 1.82 (P = 0.07)

Total (95% C1) 334 289 100.0%  0.30[0.17,0.55) >
Total events 15 40
Heterogeneity: Chi* = 4.62. df = 3 (P = 0.20); I* = 35% 001 o1 10 100

Test for overall effect: Z = 3.95 (P < 0.0001)
Test for subarouo differances: Chi* = 4.46. df = 2 (P = 0.11). 1" = 55.1%

B2 WHEEIFIZAEERR Meta 53177 E
Fig 2 Meta-analysis of antifungal agents in the treatment
of IFI

242 TFIBOEAR  AWUWFFHGE T 4B IFTEER,

3L 555 il AR [ R G 12 5 it (P=0.55,1°=0) , R
ﬁﬁlnzxﬁlf“i‘%ifbn&ﬁﬁﬁ TEULIE 3. Meta #7485 SR WoR ,
2H B TFI BRI A et L [RR=0.27, 95%CI
(0.11, 0.68),P=0.006], $&7 Inj FHHLEL 1A 25 TS REAT 55008/
Rt B ARG IFIEOE .

Favours expenmental Favours control

Antifungal agents  Placebo/Nystatin Risk Ratio Risk Ratio

ixed. 95%Cl
iancofiore 2002 3 85 2 44 130%  0.78(0.13,4.48] —1
Lumbreras 1996 0 76 1 67 7.9%  029(0.01.7.11) —
Sharpe 2003 1 33 3 38 138%  0.38(0.04,3.52) Q= 1
Winston 1999 2 108 3 104 854%  0.15(0.03, 0.64) — e
Total (95% CI) 302 253 1000%  0.27[0.11,0.68) -
Total events 19
Heterogeneity: Chi” = 2.13. df = :(p 0.55); P = 0% o1 o1 1 1w 100

Test for overall effect: Z = 2.77 (P = 0.006) Favours experimental Favours control

E3 WHEEBEIFIHILER Meta 53T FRAE
Fig 3 Meta-analysis of the incidence of mortality due to
IFI

2.4.3 AR KA A BIﬁﬁ}?ﬁﬂJ%ﬁLTW]QE%%?kFT
RS A 8o 3k 632 il 4%, B WFTE I T ge it 57 bk

- 2240 - China Pharmacy 2014 Vol. 25 No. 24

ta ST A A R PIALRE R R RN R AR R A A i
% Y [RR=1.38, 95%CI(1.04, 1.84),P=0.03], &5 v J$1 &
2T TR AR AT TFT SR A B 2 2

Antifungal agents  Placebo/Nystatin Risk Ratio Risk Ratio
Biancofiore 2002 2 85 ) a4 1.1%  262(0.13,53.34)

Lumbreras 1996 25 76 17 67 309%  1.30[0.77.2.18]

Sharpe 2003 10 33 1 38 17.5%  1.05[0.51,2.15] T
Tollemar 1995 3 40 1 37 18%  277(0.30,2551) -
Winston 1999 43 108 28 104 488% 1.48(1.00, 2.19) (-
Total (95% Cl) 342 290 100.0%  1.38[1.04,1.84) \d
Total ovents 83 57

Heterogeneity: Chi* = 1.30. of = 4 (P = 0.86); I = 0% o1

Test for overall effect: 2 = 224 (P = 0.03) Favours experimental ~ Favours control

B4 HEEBYNRE KA ERE Meta 54T
Fig 4 Meta-analysis of the incidence of ADR induced by
antifungal agents

2.4.4  HAb AWFFEIE I i FEME v SURREIEE i 5 1 2
3 B vs. JBURE MR X S AR AR RS TR T ROR #E 4T T
Meta 737 255K B, AL TIFL R A 3 B 22 S 4 DL gt
2¢ % X [RR=0.70, 95% C1(0.26, 1.88), P=0.48; RR=0.91,
95%C1(0.36, 2.30), P=0.84], #&/~ (i Fem: R BTPIERE R B
ASE N SR 2N e NER I PTG
2.5 RFRREFTH

EFELL IR A 3 B SR AR AR 5 BRI ST, AR i
AR IR SE (IogRR)VE A GAARFR , LLAIFSE AOZK0N 1 RR A9 X
B log[RRIFE i A bz il 813 21 181, PRI I 5. 255 AT UL,
FIEAEAEAXIRR , 38055 AT BEAAAE R R AR o

o1 SECegIRR)

A
\
/
/
FEREAN
\
\
o \
05 Y
&
\
> Y\
1
]
15 \
\
N
/ \
/ \
/ \ /R
6001 01 1 10 1000
|E Fluconazole < iiraconzole O Liposomal 8 |

E5 WABRBIFILZERNEIRIE
Fig 5 Invert plot of antifungal ageuts in 2 groups
3 iig
Zliﬁﬁ”i?W/\Eﬁ?iE%ﬁ%@?ﬁfﬁ%ﬂ% ity FRE W AR J5
PITEEE R Bo JRUREME 21 F R ) 2 1 = MR T 254, X
Mi}k@ljl: LR MO SR A B W Bk . Bt e mi 7] )
ZMESRBTECR W), AE IR S AL (R, 7 il R
ﬂﬂ&‘ﬁ)ﬁ@é PURTE) ™ FEA v SR b xS A
TR PR BRI SR R B IR LA G 2, % h B A
REBCEIR AT FUHREME A SRR A — & TR B

HEZG 20144855 25 4555 24



BB Z LA T IRAEARSS 1T N, T L 25 ) T 1

JYRENLIZ R BB, LIORIE BB 35 RS A 5 L TR 2 R 1 X B

PRl BT LA SR 2SR B RE N 2 D AR 4 T . AR

Meta 7T A BIBFTERR T 1 URFFE 80 A R R T 4 4

BRI 10,

AR RGEVTH Bos - (1) AR G UL 25 ) 1)
REAT RO (B TR A2k . R R DFTE R R R Bl
B AH 3BT I, K 0 S o 2 R T 0 LT 25 W) ) Sk 4%
NI &2 T et = I B 2 N R AREE s S ilvi i
S TFLR A 289800 T5% o (2) A8 1 BT BL B 25 W) i)y 25 4%
IR B ARG AN BV Y K A (TR AL 36 8O Kt R 5 1
T TEREAR , FTAN MDD, Bl 2 RS L HOR R B 2 A T
P (HREA RO RS AR RS TFTBOE A . (3) B R nde
55 R AT D A0 £ RS TR & A 807 T A7 AR . 35
55 SR I 1y B, S AT T 2 E Y TP P it sk e B ) A A
o (N BT PESE R B 5 JRRRMETE T 5 AR5 TFT A R 45
TP RASNR MRS R B BA PUEE RS 2y 1
HIRE AR R YT LR R A e AR 25y (A TR R 2
AT ECRRERR KR ZS) RS i ASRETI 32 2800, HOF AN 2 il
B FH 24 ) Fe i 5

ARFFEARGE , FABHTECR 259 , (9 0 R BAS5 R AR ST e m:
TR TR B R BB OL . Rl EATTA Tz
PR FIHT B PR SR, X BT SE AR 2 RCT, HJE
PUAYT FLIE A H B RIRESE , 824 B AT T 505 AT R At A0 %
A5 IFTRIFSE 5080 -

DRI , RV I RO L T 25 W T 2 1 I T RS AR B AR S
BHOAN BB, B py T T DU/ RS A 8 RS TFT R AR 6
HIELREI AT IFTEEA, T 1 F A 45401

ARGV R BRAE - (1) Y AWFFE BT i — M, ZHRCT
FEA BN (2) TR SR ATIAFAE S B , ol e e il T2 A
S AR AE (A 2 245500 B 25T Tt 8] 55 ) 9 AS [7) 32
95 (3) AT REAFTE R My o DRI, PITA- 4518 i 5 B 2 vy ot |
RAEA RCT A ANLAKE o
S 30k
(1] JA%E, sRERZ RIS B (] AT A s A A

2010,18(3):238.

[2] Winston DJ, Pakrasi A, Busuttil RW, et al. Prophylactic
fluconazole in liver transplant recipients a randomized,
double-blind, placebo-controlled trial[J]. Ann Intern Med,
1999,131(10):729.

[ 3] Biancofiore G, Bindi ML, Baldassarri R, ef al. Antifun-

gal prophylaxis in liver transplant recipients: a random-

[10]

[11]

[14]

[15]

ized placebo-controlled study[J].
(7):341.

Alderson P, Green S, Higgins JPT, et al. Cochrane Re-
viewer’ s Handbook 4.2.2 The Cochrane Library[M]. Chi-
chester, UK: John Wiley&Sons, Ltd,2004:21-43.

Lumbreras C, Cuervas-Mons V, Jara P, et al. Random-

Transpl Int, 2002, 15

ized trial of fluconazole versus nystatin for the prophylax-
is of Candida infection following liver transplantation[J].
J Infect Dis, 1996, 174(3) :583.

Sharpe MD, Ghent C, Grant D, et al. Efficacy and safety
of itraconazole prophylaxis for fungal infections after or-
thotopic liver transplantation: a prospective, randomized,
double-blind study[J]. Transplantation,2003,76(6) : 977.
Tollemar J, Hockerstedt K, Ericzon BG, et al. Prophylax-
is with liposomal amphotericin B (AmBisome) prevents
fungal infections in liver transplant recipients: long-term
results of a randomized, placebo-controlled trial[J]. Trans-
plant Proc, 1995,27(1):1 195.

Winston DJ, Busuttil RW. Randomized controlled trial of
oral itraconazole solution versus intravenous/oral fucon-
azole for prevention of fungal infections in liver transplant
recipients[J]. Transplantation, 2002, 74( 5):688.

BEHUE TR AR S AP R SR S RS AR
A5 22 LR Y7 AL L ELD). o 4 A4 &, 2007,
46(11):911.

I JEDESC, TEAA T, <5 A it BRIRTE AT R AR A J LT I
G 1) TR FIIG 7 P 9 B (ELL]. F 4R A4 &, 2007, 46
(11):911.

Hadley S, Huckabee C, Pappas PG, et al. Outcomes of
antifungal prophylaxis in high-risk liver transplant recipi-
ents[J]. Transpl Infect Dis, 2009,11(1) :40.
M, & 18, ok, 5 314 2 4 FM.16 ALt A
RO A: A, 2007 : 123-126.

TAESC, T, WM FEURE M- B R v 1 B RS AR AR S
R 2 ML LI IR 19 R G A )] 40 B B 5, 2010, 25
(10):801.

RS B R U AR EL I 24 i R N IR 5 0k e 0.
25 5,2012,23(42):4 010.

XUER BT R, EEAL, 5 [ PR BRGSO
DRI R I YT 7RO R D). 16 JR 25 40 9% 97 4 &, 2007 ,5
(1):32.

Ok H497:2013-09-01 &[] H 7. 2014-05-07)

(PERE) RE—PERRIEXZEITRAT, WBER 115

THEZD 20144555 25 45 24 1]

China Pharmacy 2014 Vol. 25 No. 24 - 2241 -



