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Meta-analysis of the Efficacy and Safety of Echinocandins as Antifungal Agents in the Prevention of
Invasive Candidiasis

LI Sha', DAI Libo’, YAO Haitao', KONG Xudong' (1.Dept. of Pharmacy, China Japan Friendship Hospital,
Beijing 100029, China; 2.Dept. of Pharmacy, Inner Mongolia Autonomous Region People’ s Hospital, Hohhot
010017, China)

ABSTRACT OBIJECTIVE: To systematically evaluate the efficacy and safety of echinococcins in the prevention of invasive
candidiasis, and to provide evidence-based reference for clinical treatment. METHODS: Retrieved from PubMed, Embase,
Medline, Cochrane library, CJFD, VIP and Wanfang database, randomized controlled trials (RCTs) about the effectiveness and
safety of echinococcins (trial group) versus conventional fungal drugs (amphotericin B and triazole antifungal agents, control
group) in the prevention of invasive candidiasis were collected during database establishment to Jul. 2019. After data extraction of
clinical studies met inclusion criteria and quality evaluation with Cochrane system evaluator manual 5.0.2, Meta-analysis was
performed for breakthrough invasive fungal infection rate, fungal infection mortality rate, all-cause mortality rate and the incidence
of drug withdrawal due to adverse reactions by using Rev Man 5.2 statistical software. RESULTS: Totally 7 RCTs were included,
involving 3 219 patients. Results of Meta-analyses indicated that the incidence of breakthrough invasive fungal infection [OR=0.58,
95%CI (0.40,0.85) ,P=0.004], fungal infection mortality ratefOR=0.68,95%CI (0.51,0.92),P=0.01] and the incidence of drug
withdrawal due to adverse reactions [OR=0.52,95%CI (0.40,0.67),P<<0.001] in trial groups were significantly lower than control
group, with statistical significance. There was no statistical significance in the all-cause mortality rate [OR=0.84,95% CI (0.67,
1.05) , P=0.13]. CONCLUSIONS: Compared with amphotericin B and triazole antifungal agents, echinococcins used for the

prevention of invasive candidiasis can reduce the incidence of breakthrough invasive fungal infection, fungal infection mortality rate

AFATIE « 952 FARRRE H 4 % W H (No.2017BSD814) and the incidence of drug withdrawal due to adverse reactions.
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Fig 1 Procedure and results of literature selection

2.2 MANAREAEEEREITNER
AN T I RCT S0 (88 YL G DLHEA T T 4l

BIFESCh e B T BEAIL” , 4 5 RCTS ™ g S HAR I BiliATL
J7 %8, TIRCT i Je 2 AR 544 7 /3 BL B, 4 JURCT 11
iﬁ@‘ﬁ%‘ 7T RCT MR R AR 45 SRl i ke 2 D[R i

Frmid . AR BEAE B S RPN 45 R R IR
1.2,
2.3 Meta 3R
2.3.1 DBIFUEAZR  TIUIFFE(3 219 (&) kil 1
bIFI 2 A= 4, 25 WFFE 45 SR M L ge i 5 itk (P=0.72,

JE PO SCHR (n=3) |

I*=0) , 2K F [ BSO8R 25 I %000 5, Meta 431
25 0L 3G 40 R BIFT & AR 3R I I T 0 B4, 95
A 432 3 X [OR=0.58, 95% CI(0.40,0.85) , P=
0.004], 5 7 WURIFFE 53 R oK 250 20 B HAth o 1 7 22
YT ST . FERRITEAL, 5 5 (1 924
BB HGE T bIFL R AR iF R 45 R e gt 27
SPE(P=0.79,1°=0) , 5K FH [ 2 S5 S AR 150 988
N f, Meta 43 BT 285 S B, iR IR 21 £ % BIFT & AR R 0 3
RF X R4, 22 %4 it % & L [OR=0.47, 95% CI
(0.28,0.80) , P=0.005]; 7£ HoAth i 11 i K 225 4 2Iﬁ
F5E (1 295 Bl 35 )™ 8 T bIFL KA 5, S-0F 58 45
(B ICG 24 5 bk (P=0.42,1°=0), *Fﬁlmxﬁzﬁﬁﬂ
VA RN 2, Meta 53 BT 25 R , AL S bIFL &
R, 2R G2 L [OR=0.73, 95%CI(0.43,
1.24),P=0.24]. bIFI &A= Meta 43 M7 ZR K& UL IE 2.
2.3.2 BLEBYLIETOER S WIMFSE (3 052 {4 )
OB T H B IET R, S R e G T2 5wt
(P=1.00,7"=0) , >R FH [ & B A R 55 IR0
Meta 73 Hr45 4 o, IR 20 F8 8 FLIR B B TR i 1K
TXTHERAH , 2 A G2 X [OR=0.68,95% CI1(0.51,
0.92),P=0.01]. # 5 WIS 73 R oK R S5 K I A e
FITH RIS T WA 3BT o FEK R F AL, 3 Tt
58 (1 757 il i) HGE T PRI G AE T, R [ e
BN AT A RN o, A SRS R TSt T2 5
P (P=0.97,1"=0) ,Meta 73 Hr&5 R o , AL S ELR

JEYIET- R, 22 3 G245 L [OR=0.70,95%CI
(045 1.10) , P=0.13]; £ HAD R 1 B 2= 25 25 W 4, 2
WF5E (1 295 19 £ 35 )™ iGE T HL IR AET R, K WFA

gE LR G 2F R (P=0.88,1°=0) , K [ @ R

BN E A IRON B, Meta /0 g R s, A B FE
DB IET 8, 25 R RG24 L [OR=0.67,95%
CI(0.44, 100) P=0.05],{H PHE BT A GuiT2F 5 L
S B BRYLAE TSR Meta 20 Hr ARAR I LI 3.

2.3.3 élﬁﬁts% 7YY (3 219 41 )T B T
SHBET R, AT E g it 2% = ik (P=0.90, 1°=
0) , R JH [ BN AR5 800 1, Meta 73 HT45

x1 MANHARELRER

Tab 1 General information of included studies

n

THibl

=

o T S B o
R e e O R e g AR
Winston DJ(2014)"  100(67/33) 100(72/28) TR 2R 200 mg/d(BAIE ) 100 me/d (AR HEMA400 mg/d 3 03
Kuse ER(2007)” 264(163/99) 267(160/107) HSCT  KRJFH100 me/d PG BIRNRS mg/(kg+d) 4 003D
Saliba F(2013)" 172(118/54) 172(114/58) JFBI KRIFA 100 mg/d FUEIE200~400 mg/d BN EX BISRKI~3 mg/(ked) 3 DRBD
Vanburik JA(2004)" 425(253/172) 457(274/183) HSCT KRR 100 mg/d 400 mg/d 4 DB
Hanson KE(2012)"®  36(22/14) 37(18/19) HSCT K FFR 150 mg/d R HEM 6 mg/kg, 20 /d(EALE )14 mg/ke 20/ d(AERSRIRE) 4 DB
Oyake T(2016)" 49(26/23) 45(23/22) HSCT  RRJFHH150 me/d (R HEME 6 mg/kg, 20/ (EAIR) 14 mg/kg, 20 /(BRI 4 DO
Walsh TJ(2004)"  536(318/238) 539(292/247) HSCT  FiRE 70 mg/d (AR ) ;50 mg/d(eiAE)  FRGEBISRIAS my/ (kg d) 3 DB
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R2 MANHRBFTEFEREITN
Tab 2 Methodology quality evaluation of included

studies
Pl RRER WU ERE EE Bl T b
Winston DJ(2014)"  HEBLRENL Kk We o K £ OREE
Kuse ER(2007)"  WHLECFR  Adiid WH #h £ ONEE
Saliba F(2015)" R Aiid Ak 2R ® o KiEE
Vanburik JA2004)" $E% AERRF  WE  HER ' N
Hanson KE(2012)"  KifLEFR  Afik ik R B ONEE
Oyke T(2016)"  JHENBEHL  Fiid Kb Rk B Nk
Wash TJ(2004) {2} Ak WE Rk ® Nk
echinocandin  other antifungal drugs Odd_: Ratio Odps Ratio
St ui D Even ota vents d.H, Fixed, 95% x
Hanson KE(2012) 2 3% [ 37 74%  030[0.06,162) N
Kuse ER (2007) 4 264 ] 267 78%  067(0.19,2.40) — T
Oyake T (2016) 2 48 6 45 80%  0.28[0.05,1.45) —
Saliba F(2015) 6 172 15 172 192%  038(0.14,1.00) —
Vanburik JA (2004) 7425 1" 457 138%  0.68[0.26,1.77) —T
Subtotal (95% CI) 946 978 562%  047[0.28,080] <>
Total events 2 44
Heterogeneity: Chi*= 1.71, df= 4 (P = 0.79); = 0%
Testfor overall effect: Z= 2.80 (P = 0.005)
1.2.2 other echinocandins
Walsh TJ (2004) 4 55 29 533 37.3%  0.79[0.46,1.38) -
Winston DJ(2014) 2 100 5 100 65%  0.39[0.07,2.05) —
Subtotal (95% Cl) 656 639 438%  0.73[0.43,1.24] <
Total events
Heterogeneity: Chi*= 0.64, dl 1(P=042);P= u%
Testfor overall effect: Z= 1.16 (P = 0.24)
Total (95% CI) 1602 1617 100.0%  0.58[0.40,0.85] *
Total events
Heterogeneity: Chi*= 3.68, uv 6(P=0.72);,F= u% 'u,m—na——fn—wo‘

Testfor overall effect: 2= 2.84 (P = 0.004) Favours echinocandin Favours control

B2 bIFI R4 ZE) Meta 347 FR WK E
Fig 2 Forest plot of Meta-analysis of the incidence of

bIFI
echinocandin  other antifungal drugs 0dds Ratio 0dds Ratio
¢ i) Cl M-H, Fixed, 95% CI
1.4.1 micafungin
Kuse ER (2007) 25 264 34 267 294%  0.72(0.41,1.24] —.
Saliba F(2015) 10 172 14 172 127%  0.70(0.30,1.61] s
Vanburik JA (2004) 1 425 2 457 18%  0.54(0.05,5.94] Y E—
Subtotal (95% CI) 861 896 43.9% 0.70([0.45,1.10] L
Total events 36 50
Heterogeneity: Chi*= 0.05, df= 2 (P = 0.97), F= 0%
Test for overall effect Z=1.53 (P=0.13)
1.4.2 other echinocandins.
Walsh TJ (2004) 4 556 58 539 524%  0.66(0.43,1.00] -
Winston DJ(2014) 3 100 4 100 37%  0.74[0.16,3.41] T
Subtotal (95% CI) 656 639 56.1%  0.67 [0.44,1.00] L 4
Total events 44 62
Heterogenelty: Chi*= 0.02, df= 1 (P = 0.88); = 0%
Test for overall effect: Z= 1.98 (P = 0.05)
Total (95% CI) 1517 1535 100.0%  0.68[0.51,0.92] L 2
Total events 80 12
Heterogeneity: Chi*= 0.1, df= 4 (P = 1.00); = 0% T R T

Testfor overall effect Z=2.49 (P=001) Favours echinocandin Favours control

B3 HEEBRIET RN Meta 531 2R E
Fig 3 Forest plot of Meta-analysis of fungal infection
mortality

WoR, A BHF TR ILE, ZF L5 EE X
[OR=O.84,95%CI(067 1.05), P=0.13]. ¥ 7 Wi#F5%
I3 MK AR IS B A 1 P 2 2 W A A T A 4y
Bro FEKRRIFEAL, 5 TAEY (1 924 ] /35 ) R IE T
RIET 5, SRR TG 57 0 (P=0.79,
I’=0) ,Meta /T 25 5 o , AL SR T- R HLE,
Z RIS = X [OR=0.89,95%CI(0.66,1.20) , P=
0.44]; #F FLABR 1 P R 24, 2 WA 9T (1 295 151 1
O RIE T AT R SR A R LS T 5
P (P=0.65,1"=0) ,Meta 73 Hr Z5 3 B, PR B8 5 4= A
FET R H, 22 55 L4 it 2% B X [OR=0.79, 95% CI
(0.57,1.09),P=0.16]. 2HIET K Meta 7 Hr FEAE

HEEZG 2020455 31 L

DL 4,
echinocandin  other antifungal drugs 0Odds Ratio 0dds Ratio

Study or Subgroup _ Events _ Total __ Events Total Weight MH,Fixed, 95%Cl  MH,Fixed,95%Cl
1.3.1 micafungin
Hanson KE(2012) 1 36 0 37 03% 317[0.12,80.38]
Kuse ER (2007) 47 264 46 267 220% 1.04[0.67,1.63] -+
Oyake T (2016) 2 49 2 45 12% 091[012,6.78]
Saliba F(2015) 23 172 29 172 147%  0.76(0.42,1.38] -
Vanburik JA (2004) 18 425 26 457 141%  0.73(0.40,1.36) -
Subtotal (95% Cl) 946 978 523%  0.89[0.66,1.20] <
Total events 91 103
Heterogeneity. Chi*= 1.71, df= 4 (P = 0.79); F= 0%
Testfor overall effect: Z= 0.77 (P = 0.44)
1.3.2 other echinocandins
Walsh TJ (2004) 81 556 7% 533 39.7%  0.76(0.53,1.09) -
Winston DJ(2014) 15 100 16 100 80%  0.93(0.43,1.99) —_
Subtotal (95% CI) 656 639 47.7%  0.79[0.57,1.09] <
Total events 76 81
Heterogeneity: Chi*= 0.20, df= 1 (P = 0.65), F= 0%
Testfor overall effect Z= 1.42 (P=0.16)
Total (95% CI) 1602 1617 100.0%  0.84(0.67,1.05] L
Total events 167 194

ity: Chi= =6(P=0.90);F= -
Heterogeneity: Chi*= 2.17, df= 6 (P = 0.90); F= 0% YTRY] T

Tostfor overalleffect 2=153®=013) Favours echinocandin Favours control

El4 £EIETZEH Meta 477K HAE
Fig4 Forest plot of Meta-analysis of all-cause mortali-

ty

234 NRRWAFZ RAZ TS (3 219 6] &
FOVRIE T R B RS2 R AR S TR A AR R G
Biitog TR (P=0.17,1°=34% ) , K F [ 28 2500 i 78
A IR, Meta AT 45 R B, IS E R R R
P2 R AR B EMT XA, 2R A5 % E X
[OR=0.52,95%CI([0.40,0.67),P<<0.001]. ¥ 7 iff5%
43 R KAR S5 2 B A 1 DA R 22 A A T 4y
Bro FEKRIFEAL, 5 0FIE (1 924 Bl R ) ‘J’“]?l?cﬁéT
IS R WA 2 R A 8 S R 45 R (R oG v |24 e I
(P=0.19,12:34%),ﬁéﬂ%lﬂ%%{mﬁﬁéﬁf;ﬁ@a,
Meta /28 R BRI B E IS R R N5 24 & AR
TR, 2 56 G017 X [OR=0.44,95%CI
(0.31,0.62) , P=0.19]; £ H AP 1 AR L2594, 2 30
WFFE (1 295 {1 35 ) ™ 4l T BN Eﬁﬁ»”@é’iﬁi%
St a R A g R (P=0.30,1"=5%) , >k H]
[35] E SON AY A TN 1, Meta /0BT SR R, i 6 41
T IR RN 1525 R A R i AN IR, 2 R A 4
J12% % L[OR=0.66,95% CI(0.44,1.00) , P=0.05], [
AN KL W52 2 HE K Meeta 23 B AR PR L LI 5.

Experimental Control 0dds Ratio 0Odds Ratio

Study or Subgroup _ Events  Total Events Total Weight M-H,Fixed, 95%Cl MH, Fixed, 95% CI
4.1.1 micafungin

Hanson KE(2012) 4 36 15 37 83% 0.18[0.05083)

Kuse ER (2007) 14 264 25 267 148% 054(0.28,1.07] ™
Oyake T (2016) 5 48 18 45 106% 0.17[0.06,0.51] I
Saliba F(2015) 11 172 20 172 11.8%  052(0.24,1.12) ]
Vanburik JA 2004) 18 425 33 457 192%  057[0.31,1.03 b
Subtotal (95% CI) 946 978 64.7%  0.44[0.31,0.62] L 4

Total events 52 m

Heterogeneity: Chi*= 6.07, df= 4 (P=0.19); = 34%

Test for overall effect Z= 4.69 (P < 0.00001)

4.1.2 other echinocandins

Walsh TJ (2004) 27 556 44 539 268% 0.57[0.350.94) -
Winston DJ(2014) 15 100 16 100 86%  0.93[0.43,1.99 -1
Subtotal (95% CI) 656 639 353%  0.66[0.44,1.00] L 4
Total events 42 60

Heterogeneity. Chi*= 1.06, df=1 (P=0.30), = 5%

Test for overall effect: Z=1.97 (P = 0.05)

Total (95% CI) 1602 1617 100.0%  0.52[0.40, 0.67] *
Total events 84 1

Heterogeneity: Chi*= 8.15, df= 6 (P = 0.17); F= 34% bor oh Pra—red

Tesl {oroverall eﬂeﬂ Z=491 (P <0 00001) Favours echinocandin Favours control

E5 BEARRRMEZEEZRE Meta 3R E
Fig 5 Forest plot of Meta-analysis of the incidence of

drug withdrawal due to ADR
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