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ABSTRACT

Candida albicans is the most common cause of invasive candidiasis, but in recent years the
incidence of infections caused by other species such as Candida Kruzei, Candida glabrata,
Candida tropicalis, Candida parapsilosis and Candida lusitania has increased. In the last decade,
the treatment methods for invasive candidiasis have changed completely, and a successful
treatment depends on the timely start of treatment, the selection of an effective drug, and the lack
of resistance of the fungus to that particular drug. On the other hand, the widespread use of
immunosuppressive drugs as well as organ transplants has all caused widespread problems in the
treatment of invasive candidiasis. Together, these observations highlight a rationale for the
immediate development of new immunotherapy methods to enhance antifungal therapy in
immunocompromised hosts. The past decade has seen great advances in our understanding of
fungal immunobiology, leading to a number of new molecular and cellular immunotherapy
methods for invasive fungal infections. Therefore, the aim of this study was to review the
common and new antifungal drugs in the treatment of invasive candidiasis and to discuss the role
of immunotherapy in better prevention and control of the disease.

Keywords: Immunotherapy; Antifungal Drugs; Fungal Infections


http://dx.doi.org/10.52547/jarums.21.3.249
https://dorl.net/dor/20.1001.1.22287280.1400.21.3.2.4
https://ejournals.arums.ac.ir/jarums/article-1-2079-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1400.21.3.2.4 ]

[ DOI: 10.52547/jarums.21.3.249 |

\E-- )'.gl,_pro}wo)Lo.& ;f&_gp-;mgo)})

Judl S g e sle olfiuls alzme VO -

L6 Yloyd Gl PIBIS slag)ld 9 (39394l
Ly ydly 9 s Hgliwd

* ol adao £ agid e I o indle e M o ikdle A

Ol 5o ps8 o s b 3y e ol oLl o 58 jy 0 351S 15 ) )95 goal iy 55 0 )
Ol a5 S S iy e sle oliuls (K by 0aKils (ulish iedl 095 ¥
Oyl 5o 5o K sy pole olliils by Lo Ushe wlias 55 e ¥
Ol o5 o s S5 g ol oliils (S 5y 0 aSils: 533951 095 &
0Ll 5 a5 S g pole oIS (S Sy 0SS (i Z B 5 wlid JSil 05,5 D
namis@tbzmed.ac.ir : S il couy - ENYYFESFT S SEAYYYFEFFT 1yals . ghuo odiag g3 *

[RVLEY

LSS I bl SLasssie j9m sl sladls )3 s 035: palice ()bl Jole (3@l (uiSlT lagasls
s 5 Luslin ol 195l 5w slimaanl )l 1335l ¢ puadlSs 9 55 13033l L 1aMS 1305l 510 35,8 15w ails g omed (5,53

).A.OT\_\.LQS).O ole)d K 9 el o.)).f).usuulf)}bd.rrn;l.wk)w)bmxlf uJLD)-)\SLQU-D)))JAI A S wenuwl L)A.L.\l)sl

250 b Jjlasblgw ela sools uTAac)ls o glio P 5 yige SIS Sl (lo)s @890 &y 9 pib s dtunly
ob)é)éw}u%é@lwum}&cx%c}%&;u@lwoﬂ;@&&hﬁp)booﬁmfdw
L S595 90al 3a3a sl by 6098 armw g3 sl y Sibie Sline J.;.[o.m)LsS).\ wlaglie ¢yl .Sslosub Ia.}'.j(o owbaasls

23 550 )0 laesd iy dalh abh S 48 .S So Al 3 IS P Sieal b 9L jae VS (2B 36 Plops w9l sl 0

9 U,J}.ﬂ}ao u.\|))}_x}m| (SN LSL-QL)“”)) Ol sdlass sl=l DA g0 as el 0393 LQC)[S L_s)}]}»}.wd A coaus be S)HS
9 JUsoladie (2 OBIS SIS »o SIS V9 e asllos (ol JI B3R (il ol mawl oauis [a;h(a B sla wsgac sl SJelw

Dbl 5o Solew pig J IS 9 S )iy ) (2358 gl

i 035 7 ke 5 palie bl pless Vs B3

o8 Blacsgac (a8 30 Bl IIS (Sl x5 55 9l 153U L 0l

VEV/P/Y s gh pa 3y

wighe b g ' isd wigac Jb 93 & a5 SIS ealee
San )3 [P-£] 3sib 50 02blie | Shae plail S
23 eabie (b ils Jl bl pse 5 S ro 3
[08] el 03 i3S 303 PY-0D 93

rnAL{(o okl Jole L)J).)&:Lm uu.&u.lT lasasls

! Candidemia
? Deep-seated Tissue

\FERVAVA § SRICIPPRY

Ao dilo
bus g3 &S il slaa gl b adgl s gae Hu)basssls
sogac [1] 39 5o Sl lagasls Caliko slaas s
Lo e Lapalbs (ily (olas & 39a=e ilgs 50
sl Ma: S50 )3 9039 yleS olliws
sbacl )3 bl oaud JWi—al g cen 5 Ha s slow

oLl wigae Sl Ul @ w Sk



http://dx.doi.org/10.52547/jarums.21.3.249
https://dorl.net/dor/20.1001.1.22287280.1400.21.3.2.4
https://ejournals.arums.ac.ir/jarums/article-1-2079-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1400.21.3.2.4 ]

[ DOI: 10.52547/jarums.21.3.249 |

YO\ ubhlKes 5 o udle Sl

oI 36 SIS 9 (5l )3 95 9l

034 dx=iue byl )il 39 n g e a0 b la s
Sl Y0 Dlop Y3 VS el U sawl i I8
Ne-y-]

RIS uleyd

oLl Siloys slas sl il ual Jlw sdx Hs
Olors 5wl 03,5 sois Swbul )5b & @alio
Sl wlops @dgo &y £5 b &y Ay juoT uid 9o
0Pl oIS T & 2B waoslie pac 5 g oIS
Sl wlalbe ol s 9)ls Sl il bl se
Blagls .5 ) w)go lauals a6 jousis o
Eabee bl & Mo ghlew Vs &S > OBS
J9T slasls i ol SIS Job ay 3 g 50 o Latwl
WJ9Ib 55 sl—unl (J9o )55 il (Jo 555 5l8)
ot p398eT) Laul Sk (J9)6sSrs 5 UsibsSlwss
5 (o o 5 92eT S Usr—u¥50,3 5 o
5 2599399351 (323515 91 wwlS) L3Sl g1
oS o=l as ain s P] ablbioe (02359800
Il olbew bl )b 4 Al jS1 e piiin 0> dagols
Jsl b sools plgic & a8 giusT 9 Jo)U oS 9ld
o323 Ylons Vo L[V ] Soub 50 oslaiwl Siloys
OlLSel g0 V3 S35 VIS Bl EBL ilez)
HBLS cacbls o 4 28leo )3 5 [PV] sl ol I
sLlaols Jl il 3bls (pSen 535 e JAls
sl i JLsd plidg w ale S alBa
o 3laiuwl Loy asils siaST 9 o cyaumn y3 9T Jloj ol
oSl T 1o 8518 I bl wsgae s [YY] 5,8
03 ) 4 0ab oadliie p oS (S 9)ld i oslio
L s B35 $lag)ls b wswasids pleys L Yhlew
LMo Yozed wigac ) 5o SRS5e b phlew Vo
o= e &S o o Sblxe s bl A
JSie (g2 3 swbinl ol 03)13F 53938 &3 5) S)lgo
0L slasilon ealie gl pleos )
om0l Ll M5 1aaslS) Sl T pe slaassS
oIS o glie A cmawl (e sl lausls 5 slo s S
35BS 5o Yl—is (o oBas Jslase slagils &

I U slaessgac jg po pal slaJls )3 (S o9
lanasls (slo g xS 133361 szt (550 sladiss
5 o) shiunbb 1085« Hualln s 53 1aa a6l Ll oM
o=l a8 [V ] ol a8l ay 5 Wilin) od lasasls
A bl 5o Salie oV 4 &5 J9 a0 0 il ypss
b liko (Ll s 3blis 4 Ylg3 50 alon ol Jl
SLag)ls o0 5 Ylwples 4 b gy yo sl 98
DIYAY] 5,5 o)l SuSMds s wlgic & (> oBILS
Dbl o wlblxe Jlo s ) odd lagasls 6&45;
lasasls Lshzm.s,f o bl s Huss as,f).‘z o2l sl
Ao Mol sl Jlwaine) 3Silgs e Ol juo 5
03 5yt Olleg [1E10] 3l palie G233l
a0 Ml ) (Y0 03mp5 sl ro Gz
e a4 ales S a5 A5l ) ro_;l.@ obasasls
Ole) e Yb Y ob Jlow (Fhoal Pl ausuds
A 03 bl 13365 sladssf sl jui 9IS 5 (5 piuw
230329 Sl jo HiZu )3 (6 i phlew duo)d
DA S so GBS 13035 @ guwl 3w 9lS Ul asan
Wl i olS ol (639320 S)lge VS badd Slass -yl
INNFAV] S9ib 50 lo;l.t‘o ogae Ay Jodw oslw
as Mol s oauh asalivh Ao la) s s S Ko
L obes ailw 4o plygSse eabie puibaals
JUWAL a9 [VA] caubll puns slaSgn 5T
Oblow V> & Jud 9 x595 Slass (iall b 9 > Shec o
9ac A5 g O3S =8b)S 9 (Fod sl e b
VRS b9 (S p—iee -3 )—S o)Ll N7l
Jopicnl salss Sl e ids el malee (e ibagails
30356 sladsss (silwlan din )0 bl 50 w32
5 Jade glo £l @lo (st plds Gblie oyl
o pbaMise U3 03293 IS Sise i)l Ol gl jio
SLads sl lwlaa s SIS iesl i M
A bl 5 SilsT ( swmais slaolliws Jl layasls
Gladasisl S ag oo JIs AT 039 pumas JolB ik
ol Ghle Zshuw 03 Gaub )5l )50 4 s
Sl IS slass a S (53)lg0 o &y subli oo W guae


http://dx.doi.org/10.52547/jarums.21.3.249
https://dorl.net/dor/20.1001.1.22287280.1400.21.3.2.4
https://ejournals.arums.ac.ir/jarums/article-1-2079-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1400.21.3.2.4 ]

[ DOI: 10.52547/jarums.21.3.249 |

\E-- )'.gl,_pro}wo)Lo.& ;f&_gp-;my_o)})

)l S g e sle olfiuls alzxe YOY

VTed so9lie SlaaieS b ygumljsls b 5 anblas
595 B8 135050 olua 568 b 5 (slo 3,8 lasasls
Blaasel Ho b L ,oalaas )s as (aul anblas
51 al oslaiwl U355 5ls &y polio LuiSedT e
aS Shlow ) 9)ls (pl [EV-E7] wuwl oaub S9a=0
e Sdud BLodE 13536l b gaube jus ol 4y Ssiue
O by 9 Yl s 4 Mise SLH81 e glew )
LEV] 39 508 B puoo (Silons Jgl b sl plsic
SIS Vls—ic 4y )9S 9ld Joit 395 =l Lo
Slawmsdl o G (guae Jgm G VS uSMds
JLuwd ) s pbhlow wlweps )AT_Q;LT Oixed 9 039
L aS malae puibaassli 4o M Sz )59
Aloais 0 3w 918 38 9ISl & Hulus slaasss
O MLl (B0 03 Hloa 5 Uls)gs VS IS 3 )8
SIS wls—ie 4 J9)sS obd palie uaibaasls
IIYAEA] 3bby 5o (S Wb 9 53) (S puSibiy Slal
as 3,8 oplubl Jo)bsS)s & wlgsioe U9IT )
J9)L5 8 518 )l siibe Susiim sLadsiTs 5 )l S
9 i o5 )l jiicin g1 (S 9-8 (sLo3iiS )lie Jl 5 035
2L ples )3 Jo)LieSos [E] sl 5o
adoa Jl o)l sS 518 4y pslie slaas sl JI Hib palie
oS WS Hlew 4 Silo) (S 9 slo)s S laaasls
2345 31 3,0 55 48,8 L8 doiT b pleys
Gy 1 eanlfs Ll Gl 0> 43,8 =) g0 wilsllae
Slasllbo )3 [0 BV SIS s JSlaa b 5 Jols
wos—= vblow V3 JsilsoSars 4 s eals yluiw
Sleos (o) vlg—ie & (5e3538 & Mo (Siyg »395
ools (olsc a5 ax8 ;5 1,5 oslaiml 30 'Sk
e 2500 slasdlos b s [D:] )l s (5 ieS
J9ILsSs L ple)s s ge an)s a5 2 7 pboe
Sbb 5o 303 OF pleys & pslie 5030385 o
bl (503351 & Mie Sudy9 )35 wblew 0> [OY]
G 53 4y Olos jad e slie LS loyasls I

! Salvage Therapy

690 r— ol jl salass )3 09yl .[V)-FY]
Dobas 438yl & oaub 03y Ylits lo s S sty
[PY-YO ]l polio JolssF old ay cuis (313
a5l (Sl lews JLasl pual sladw )s (prizod
Jelse Jl 5% vlsie & Galw &S ool LIS Huasl
L Do C)_ku rn_;l_;(n oLl skl )y HoL
Sl 23345 vlsic G OT Jl (sl 13,3655 bl
Y pme 5 S pe s 20 AT Db 50 Sb Vb e
A s (SIS 9)ls wmoslie K Sow Jl 5 0k
olits ) Laolsd 5 Lol sisT LadsiT s
03 (v:)L.w d—oloe I BLoMS 1aoasls [Y7-Y -] s 50
A [PV ] ablbse 0YLwS ) 2 palae puibasssls
Lagils ol 9 Laypasili ginsT e  HlwiST o ylie
LYY-YO] a0 5o ylin

sl )l & lasasls 6Lmu; wawlua s b
SLRIIS 03,58 byt -5k Jl i polBa—s
Muio.m,;ac.n,»guwlfom»om._uum
ro_;l_@ 0Ll Ploys VS Sy M k=l
Il eslaiwl )9 )6 caiddsyluin a S s sloa_i
BByl ol [¥7] kb 5o 30aa Siloyd slaaiy ;5
IBas slagls o S s o asllbo il )l
5 palue il gleo)s Vs s 5 Jslaie
DS 9 5 puSlig 0 ()5 93 seal Hlts 035 7 pboe
mawl G olow Hiie

Palee YL Yleyd s m slagls

JooT sag)ls

Slap T o )31 L as siiws Sl s dsT
23 5 5B slad sl Jiied 05,5 glin @iuw
S oo pmie J9 piw o8 )l jiian 0> JMial slrl b ol
03 U955 S ols [¥VFAT 359 50 3 L3 ol
V93— ublow V3 palie uiba— plwoys
ol 03 )ity (eadlo b waidd solow b iz 595
Sgib 5 odlaiwl (loys Jsl bn Ylgic 4y 3510
Silg3 o0 sile) Ugs 918 eyl I oslisul axdl [¥A-E1]

9T Glas)ls b 5L les slew aF bl s il


http://dx.doi.org/10.52547/jarums.21.3.249
https://dorl.net/dor/20.1001.1.22287280.1400.21.3.2.4
https://ejournals.arums.ac.ir/jarums/article-1-2079-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1400.21.3.2.4 ]

[ DOI: 10.52547/jarums.21.3.249 |

YoY ubhlles 5 o udle Sl

oI 36 SIS 9 (5l )3 95 9l

93 bRyl 9 Jozs 4 o3 plil (GVHD)
I8 )8 g )3 U9 sS L gy 9 o)L s8 518 s90ls
O & ol Vs aS Sub Sw) e 2B sl gac
I5] asd o pLbl SS9 5 03 9IS 33yl asliie
lo—ie a4 iy JoJb oS Luw gr Jl SuiulS” )3 o) 9 sl
Ao pslie palie bl Vs Sl pleos
Ol jod wxoglio an )F .39 b 5o oslaiwl o)ls
Moo adel )3 S8 sladsiT 5 JsibeSluwss
OIS wVlae Jl salass )3 (o S g 50 o lie
aS bl it 03 U9 bsSLawgs Ly ols s &S o
wmsl 7 oo ea 3 sLadssT a s o sslas
5 Slallbe ) ized [FE] 3l 5o jue s oo
olers ulgie &y J9ib oS Lusgy Jl &S o3 ib 7 oo
o aS pabie LS slasilen )53 0s 8k
Il aS o3ib oslawl @335 wslhe gl J9bss
o=l 03 a2 [F0] ol 035 ige (Sloys b
o) ) Sl (6 iy wlallloe 4 s (o gad
s Jo U S Lun gy b uS Mg 0y a5 oaub LIS
P L ublaw 03 JoibeShal 5 JsbeS ols o
LS sl olbow Jl aslgs 5o 9 aibls s )l
SLadsiTs x5 )03 JLFF] A8 6 S siue palie
023 a8 2bb 5o J9Jb s sb—unl cadall gy duaa
Ol ol slads ol aue (5oa wlled in Vitro
e gae bl @M e Jl 555 alS )3 2R3 e
i )3 Slo)s )5 135356 buwgs 0 jage (laassls
63937 ilo)s slaaiy S aF il (535 pe wlacl
V3= )l Lo = s e Sgae 3 AT )l
3985 e 4 L ypasls i &y s J9 36 oS sbuwl
a5yl )3 o [FVEA] 3l cuma )l ason B
V70t RLadsiT 6 sl sols &S wuwl g9 00
5 UL oS w5y «J 95 55 il (J9)—5 55 1o
slawigac a Mo alols 9Ls) > J9Jb oS sbuwl
a5 3o oslaiwl Sy Jsl adle aw s (bl

LEV] 3o (S (o8 o 3lg3 50

[E+] 35 5 o3alie J9)Ls%0s 5 o)L oS 5o
ol 13 caeslie Jo b oS ol &y slojs S lagsls
95 s 02 )3T 95l )3 s ade &y &5 283 50
as e Jbosl w38 JsibsSrs (s bl e P450
132350 gy pmolus o &5 anbls @557 9 500 oyl
Sl (e el oI g e A s lojg 8
23 J9)L sS4 waolie Jo g l jae a5 5 45 oLl
D[] bl g0 wslaio i lixo (ldlysa bl
Lo 5 5 )i 03 &S JoiTis ) slasls s
Jo)L S haal 35b 50 7 oo palie puaibiaasls
Lo sac ade Jo b oS il cllad aiols a5 0399
SGw) » 3539 il b Glo 0392 sy palie 208
b6 Ylops e JoJbsShHnl S0 » S
b Ol lallos b el A3 23 )90 ealiee
ol P9 b s )y 835 JoolseShula s
S lled dials 5 )1 VLS palie uaibagsls
a5l slaasol ,idus adde J9iUsS old ay s
U965 yil &5 s (yasuie prized [OYOE] 3/l
Ls)..f,_l; OV ) o 3 lasasls O 9wl 35 I8 I
25 J)bsu9 03 &S Hebyled [0OD7] A8 (50
A LSLudS a3l glo jod wroslio 3ib 7 )tow
L as 39 b o o3live J9UoS il 5 JgibsS old
ey JICECDR2 5 CgCDRI slaw) ole Gisl 8
ol wlallaos > [OV-03] wawl blis)l )3 SV
Olg—ie 4 U9 3b oS il jl e Y sb o3l o3
RS e BlgS o0 LAz ) Sl sadd s sools
JooL oS hal slagils & 153l slads o wuwlua
[0F 7] 39— Yl jod v9—bo 4y J9 )55 515 5
4 oS le J9Ib oSl b uld )> Jo)beSlw s
Il VE o plos (3 ) © gaswdaies )ing o3l po
LadoiT mbw & s $ 508 Suls (Bolse 5 035
Sl o8 aule Jo, b oS L gy walled g 383 5o it
b sl JoobisShul 9 Jo)lseS 9ds &y pslie
O S w8l s aS laslloo s [£)1 7Y ] wawwl


http://dx.doi.org/10.52547/jarums.21.3.249
https://dorl.net/dor/20.1001.1.22287280.1400.21.3.2.4
https://ejournals.arums.ac.ir/jarums/article-1-2079-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1400.21.3.2.4 ]

[ DOI: 10.52547/jarums.21.3.249 |

\E-- )'.gl,_pro}wo)Lo.& ;f&_gp-;my_o)})

Judl S g e sle olSiuls alxe POE

o a5 ghel YT SuSTS & i (23508 gls
23 [YA] 35 50 Joxm5 g 5 0315 153350 Fmly
03 353 ,5 ol YhLSed 9 »g—wels lasllos
4555 Ly palie Guadlan 5l e Mike 45 (s losy
L oo aaids pleoss Job )3 395 BLLM lauasls
FKS2 5 FKS1 )3 ysrmbige wde 4y ¢y 350 guunls
Sy Yl D 9ols ¢yl 4 s cuwlua G Hlow
A5 039 (32539850 Lo ol giST K5 JIL[V-]
J9)5 55 918 4 pslie slaads jul oaib osaline
Sisib s (el 9T Jolie )3 lanmsls slaasss
a0 Miso Obley 590 ¢ &5 laslloe b [A-A\]

S—isled (235930 )l cos—ibs el pal o
2533 JIAYT el 03 GBS 53 35 g wls
alles A4S 0393 (53 3558Y9355T Auan sla il sius
aS 2ladssl ) ojuge lauails slaaiss ade on
203 50 VUi o pam ygael 5 LT 4 waoslie
33 5o ylain wlsllon (oI5 [EDAY] Sl 1)
lDoasls slaasss ) Lo pasli sissT an wawlua
asisl (EALS ) sliwall 13533l 5 (530 9o LS
AV ] el

ulk slagls

SUls5 LIS & awy p5 50T Sisled UG ples
sliie loialis )3 4 aibls Js picwsS )l 4 Juasl
238 slaasof aloa Jl.o)ls (Soue lsds laz )8
Lslis ) ol 139351 a4 0l g5 50 o (a5 980T &y pslie
23 Eoslie aidl A5 9 e o lbl Bl uMS 1ay35l8 5
JAE-AT] S 50 VIS s 1aaasls slaasss 15
SawdlS o rm pise T L gleps e ghlew )
915 sla (BIlse b S oS (Y5 uSls mada)
O 9V g0 58l SSIAIES (59l wYMAl g e
03 [AY-AA] 868 o oslaiwl o ¢ypmu y3 980T (530
Mo Sz 9 393 33l plops V> &S (s3asie wldllbs
SRS 9 48,5 )50 palue Gl &
L JoibsSos L o (235530800 (32 331 9ulS” 9

ol giusT slagyls
Y1 B oot slaes i o silos Loyl gusl
G B3 @5T ol 5 bl se Sl O pI5
23 V9 039 B slagils wmalw o
A angs L [FA] 3)las sen s pblasluwy slad slw
I8 J9)LsS 518 s anlio 4 58 5 o slbo il
4o Mino (59 0595 pat wllews V3 55w Jl (s b >
Sleos Jsl ba o)l vlsie & palie puibassls
25 Laas 5T b olasn aST 5o S 50 o gm=o
03 035 1T LSS 1ol Ly 5 slejs »8 lagasls
JooT lagls 58T ey caeslio AT il &S il
I oslaiul Suiys 53595 Olow )3 .3k o ol
G 5 SawllS ) gu Y g0 58 LI L 23518 5isS |
J9I 98 518 ay s J9)beSa)s 5 o cpaun yigao Tl
Lo 33l giaST (=l VS a8 [OE] SIS )l
sladslw 2 6505 S8l RIlse 5 o slbe wl )l
ulse 4 Shul b )d Lay sl giusT .85l Sl
Ilow &5 259 50 VB & Huaibaussls adsl pleys
andls ) Jo T wluS )35 b s a5 03 o p2e )3 Al
L 5 o g p5sael Joss pae b s ST s L s
Mlos Gubanssls wigac b g Subl aubls L dsiT
Al Lol 13035 b 5 (slo 59 58 1agsls I ol
Il 0L )bl plo)d e 3)lge VS Gix
J9IU %9 sla an Laeypasls siusT Luds layasls
GNS ()33 Wl [V--VY¥] 35 b 5o du w093
G mals wIAlAS aF 039y Slised (IBS
S wawl oaub oals Ylis willbe b [YY.YE] )l
A polie lanails slaasss 590 o 2 Rl suwls
3o a)Bas wlled ol b s JoiT slasils
oblew o) » sladdlos b [YO-YY] aiS 50 Laen
Al oslaiwl a5 s ule palie pwbaa il & Mo
Tl oo i pishel ay i (33l orwls
A Mo yhlew V3 0 ju9— 9 A blS 5 )50 9o
Ol uized [YA] el )33 gigie yol (gl (5033361
‘IQ;L@ b5 & Mo plsl)gs )3 aF caub sl


http://dx.doi.org/10.52547/jarums.21.3.249
https://dorl.net/dor/20.1001.1.22287280.1400.21.3.2.4
https://ejournals.arums.ac.ir/jarums/article-1-2079-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1400.21.3.2.4 ]

[ DOI: 10.52547/jarums.21.3.249 ]

Y00 ubhles 5 SSlo iusle Sl

oI 36 SIS 9 (5l )3 95 9l

sladsluw a5 ST g AiS e sl JMial Z )l
) a0 Ay Al S il (ol oplges A3L Sl
[AY-0] a8 (50 3l LYIs3k 590 2 bds oloial
OB s wigie sl (Rl pigigeal s JSI yiwl
Ol 331 b a5 Sl o s Gbs) s lrigs ged
M3 b b ilew biojobe )3 Gl jue (Sl Fmby
[A7] 35S o Joe 0L e w3l T axde oals
Mg olon Szl ) sdbie 4 o)lon slaz LS
el gL3 Sl (5 8 5 da (sl ilize slap jslse
Dl eMolss (s oyl L 23S 5o o3lasuwl ol jue
o=l U3 = e Il sl 2ol Sl plasiiss L lyT
S8 o Sl ) s 95500l Gk Sl S )len
[VI( Jsib)

gl it gledyy |
w2 sl Cdgic by ol

Cytokine therapy

Antibody therapy

CD4+ T cell

T cell therapy
CD154

Chimeric antigen reeeptor therapy (CAR-T cell)

Neutrophil and granulocyte therapy

18B7 mAb

Human recombinant antibody Efungumab and its variant C28Y

Amglite 390 o prpisel S O gpwY g0 s
5 opaols 9isST slagls &5 osuis (il 35 i )5 I8
5 03 Jox5 it 915 ol b amnlie )3 Jo)iT i
23 [3--AY] dias 5o plis s s eS8l yoolse
IBab Nl slaplo)s 3929 foozo
Ol oslasuwl Juds 033 glis (5l 5isT da o jT)
bs glyie an o e p3piel Sund vgamYge s
Pl pulaa il 4 Minwe phlow wless 9o
bl o polie

029 LPIBAS slag)ls

SIS an B slag)ls Jl oS runlo oS5
0345 0355 a5 SLladsss ade o odubz ybow

Solw o)l )3 9 039y jlituw (yiS 03iS Hlie (q_.'e'I,

Specialized T cell responses

De therapy DCs and cytokine ligands

Neutrophils

Granulocytes

Translormed Activated Transplanted Killer (ATAK) cell line

Synthetic INF-y

oV sldigac sl lrigigml B Y9y glgsl N Jsois
B3I s gae cpl ole)s VS (Seue 9 esie S )8 rcIJS)A &S 31 3939 (2l )93 geul calize SO GBI HIB Sl Ilew 5 S Sl 2

Slazwh 3iedas s ilw Jd (o) (pusly) 0B
Ao 3L olaial 5 oliassl s 03 yius el
sl GiT 5 T sladsluw WS Joi
Siile el sLauisly Blatde 455 (7) orized

5 S5y Sl Gl s el Sl s 33wl 05 ol
03 5 Vb jue 95 )2 (2B slasIlen Ve
ol e ksL‘zsIa_m_._.alLo RS 5o B Ba 390
Sl b ss 0l jee ool ) Sws (all) )l 36 le


http://dx.doi.org/10.52547/jarums.21.3.249
https://dorl.net/dor/20.1001.1.22287280.1400.21.3.2.4
https://ejournals.arums.ac.ir/jarums/article-1-2079-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1400.21.3.2.4 ]

[ DOI: 10.52547/jarums.21.3.249 |

\E-- )'.gl,_pro}wo)Lo.& ;f&_gp-;my_o)})

)l S 3y e sle olSiuls alzo YOF

olasl S 395 3L ST azksé S Mycograb
Sybize Juate 1+ (2B I gl (pilis pp 2 &5 canel
L oS 55 )3 4 eiwl 0o b5 W s a s
IS Ssse 5 uSIT 193330 sl 05 o a p3 980T
23 aw LS s S asllbe S5 s Sl &l
035 3o Sealis (ueibagasls & Mive phlew
s A OB S o s 2 Jamiliy [) - V] ol
(B35 oslie o VS Jnd o9 0 SefUge
l oalaiwl Ly elsllbe )3 wdad Sy oloic ay
slaoasi)ls )b pylg—ic & WLAU..\J; 6[.%59JL3T
23 duie il gals Ylis 9 4+ (2B S gib (a9
Sladaso )3 (13wl 5 Jo )l odd b S )5
sl 03 03l YLl (w ok T wisae 5 layils
1) L Js=e Mycograb lol o suwd g0 »$ ax )51
C28Y sl Mycograb s 5 o3 508 sl ois
L adss o)Ll o aide sl &S aidly juss
OGS 4 (3850 wmwsl ooub 3lo3 ol Joo 3
cabo il 03,548l L 5 1S oa Bous yled
Obse Ll S o us )3 52T b oaub odls
IS S 5 (a9 2y il s ol sl o
0ol s 4 Jeid Silers Baa K plgic 4 Q-

LV Y] el
ulSen 5 Casadevalla bowgs » K5 slazilos s
Jo—wnsS ale 5 18B7 JLs ol gie g3l T

S 05 Wb a5 puie) 5858 usS 5T S ek
L Bismuth-Y\Y U s Lol S5 )L asllow

5 LalT Linls b ol ooub Jud a3l Rhenium-\AA
Sladslw a w3 )3 A ) S g3 9w Lk
[V €] a2 )18 saain VIVO )3 (oS siw S
ol 595 op9d Lo & unlso > (x5 Sgealgsl)
0 A__g)ﬁks)'_iavCFU ObaLS )3 o s pI gkl
I ot 55 39— 5390 wnsgac Jl puy 7+ J9)
Sl Gl 331 Us o a p3980T 5 (21353 50l 5250

* Colony Forming Unit

G50 3 Slain 5 LRl 9o /Lanls sl
[3A](AMP)

el sl g,‘LQML(o » SN uJgsh LSLQro»J._p'L:c
ol 135S o Jeoe b jus siodl Jl e Moz Lol
WJLS 55 55 90 sl 5T Jl oslaiwl Jol b
IS JLanl sLloes i )l « e sian SWAMP
SLawisily siilss 5o &S ol SoSslgn Jolge
J—oSe pitmaw 032 by 5 eadiue JBIL D 01
b S a8 gie L gl &5 1) LT Jbesl caiis s
Spu o ) gseze 03 D LT L aiS dsio ) LT
Jolse o=l Ol jue el & SSumls pae [49:) -]
23 i b g pladl 5 )l il Yol 058l ) ob &
JB ol b33l 5o s Ol (el MBI L Gb jue
slaosgac sl Slors slagbyy ol an Nl
23 5538y Lol womssl Jg—nso Lws 580 5 w5 09
oL BLRw)sils @ an 55 b A 95 / 3adxs als o
Sl o 02,53 sla il bl an el Hlusl
o=l IS slau)gln bw s Yl jue (el
sladsbn b wxabos Lile 5505 90 slaw s »Sie
Azl ) AR 5o plis ) (Jelge s )3 0L jue
cawl (- Sow 4 3,8 4 jaxie Slay BT b
Olg—ic 4 L 359 aidlind ylo jae (—iesl o g3
3930 A3 g AAlib 098l STy slaasls
Sy aiile 3 iedsd (b jwe wMAlNe .35 50
A 3195 5o (LT Jolow JUal 5 Lo S s
Ja o=l b otz S b (olBaws slagleys
0 58)s M itno (2 B35 Lol Jio )
el Faly (lwiST Ly S313 il o slie wipous
Qo i Nla 5 Ll 5 oauds J S 5 db) Hluw
[V V] sibbse 0Is3L

oL sldighe sl lgigesl Elgil

b ST )l osliiwl b l)igigenl

! Antimicrobial Peptides


http://dx.doi.org/10.52547/jarums.21.3.249
https://dorl.net/dor/20.1001.1.22287280.1400.21.3.2.4
https://ejournals.arums.ac.ir/jarums/article-1-2079-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1400.21.3.2.4 ]

[ DOI: 10.52547/jarums.21.3.249 |

YOV ubhlles 5 SSo udle Sl

oI 36 SIS 9 (5l )3 95 9l

L oot LolS (956 sl 5idl wnlsdlae .2l Sude
D51 0ub (S 080l p Hw) sk paT 03 UslisSs
S by lallboe ol Jla s sl iss azs Lol
aige) )3 Lol uy -8 il Jl (18,5 S8 3)90 0>
LV -V AT el plasl Jls s 132l sl sae
as el 0313 Yluis Laybgo 590 pm wilsllos
G520 ook ppeT & ieal sl e (PTX3) (puuslisg
g5 Sy sS waliib Sl 9 ol oo
S50 SSaipass sdshe 5 S5l sILs S le
Sl b Hibslome 3l K ilgas wilsllos wl s
ot 3l Lo pal o ook p—wT )5 PTX3
sl 0318 Qlis o a3 gkeT 4 55 5 SuSWid 5 5
oled (i 3l 390 VS (6 il Sl wisdloe
oanis plamil joit ool ppwT wisac )s PTX3
)55 4 el 0313 s wlallbo [ - 4] ol
D=0 03 Saiz a3 sLadslw gL' LaT
w985 D IL-12 o5 5 (o 93lSa0 58 (o ghd puT
33l oyl &S wl 030 0313 Ylis (prizxed .33S o
as )l 9 P38 MAP kinase / NF-kB a_ aiuuls
Dbl 5—o Myd88 5— »b JI TLRY Sl
»=ie TLRY SliSiuw a5 als plis (sas wiallos
Alss 5 3-dioxygenasedndoleamine 2 slall &y
olelis NN -] s e e S o3 Treg slad shuw
22238 ol )l asel (553 gl K Ailsise (2) g0
9 Ll ol b ol jody )8 jlw (Sioal w983 (sl 3o
D] bl Jas

25 Jghaw 3l 03Ul b (3l y393g.031

el 03w VBT (slosisl 35 )sbay aubiS aas b
L 2lwsST ioal sl Thl Giaww gaid sla STy a5
3 U JRCTVTH) Rk FEN ro.;l.l‘o B sy s gac )l golass
sunlsT Jlasl I oslanwl &y ade ol 381 & yxio ol
Ols—ic &y IFN-y osiis aJe3 Thl (slawiiwsail
el 030 o3 ) wigac S Glelw Jaaa glops
S3lis slad sl Sisn ddse) V3 iy VI VY]

! Thymosin al

sladslw b wsgac jl Guy au) CFU o,
JLs 3 05,5 ol ,bls JLs )3 35 0 5uidle it
S 0ub Jud s sl ST Juuuiliy () 2
g3 Joslse olsic & 1 530 oo LuT af
[V V] 205 5o Housilss guws

L@ 3l 9w 31 0 3Liianl b 3l p3gigesl

A5 3)IS 399 Slgun sladaw Jl Silsl s salgb
JUAIL Gealyp 2oL sl amsigec & cowbua
A (pl 9wl ot je a) VS LIE 38 ikl s awl
hiST3 Josss eamanl (Koo il sl asaT
iy Thl Glagwl a5 Jbs s S g wulaa Th17
AT 38> 5o i i wlellos [\ 0] wwl
ay el sh— NK Jolw JI Lol ¢ )—5 il
0 &S B bse 3 9wl Sl 350 sk T
wowlua eab Ghoels LI vy 8 il & bgy re
S lalloe 3518 o ody S e T &y s (5 b
Ll 098 30l 0) 0> Gawd)se Gh Ssa5 Sl

Sadshs 3350 03 Gush) T Had & s 4 50
23 Lo wlallos [V -7 - V] o o blipl sablis

sl sgac Ly sols gide dign oo by
JWAT IS S31 pl 305 50 plin sealis 08
Ol wlsabio ¢yl . ditud LE ¢ 29 piisl Fwl s
Ol S 395 W 09 55 iial Jl oslaiuwl &5 383 50
23 el (OB sy gac plops VS wawl (Sew
bl Saie T Jolw el JMAT a0 Mine plew
Sl HFew (63 3590 Hrn AT 383 5o plis wlellos
Koo LSl 4 y=xie 48 (3 bl Sube diguy S
dad )3 osb i b polde (2)LS sl wssac
as s )3 el odib plwo)ps weiSLs yl)low
098l L ploys aF SIS S9a s (5 i sl SIS
23 35 em 3) A yxie el (Ko S y395 LI
o=l Bh= 3l oS L Lol 394 a5 943 wlolows
) 399 03 wull wisdlos 5 03wl 0333 S0
Aso ) ) sl (350w Lol s pd yiil 325 50 ylis &S


http://dx.doi.org/10.52547/jarums.21.3.249
https://dorl.net/dor/20.1001.1.22287280.1400.21.3.2.4
https://ejournals.arums.ac.ir/jarums/article-1-2079-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1400.21.3.2.4 ]

[ DOI: 10.52547/jarums.21.3.249 |

\E-- )'.gl,_pro}wo)Lo.& ;f&_gp-;my_o)})

Jud)l S 3y e sle olSils alzo YOA

P ed—ae GUla 3,590 ol VS ol Y50
Weloc 5 3l HS1an Bblxd &y unlie 9 4 bogs re
DS Ab A8 Ao S5 s VY] abl oo ula
WYL (52035 a5 soals G S gbhlsed 5 vaso
s Mo il s Ol e )3 s glil S
Sa it b Ly Scap o pbs & Guliagasls
S )33 Sl ol 130 [V VAT cunl Jous yo pUsisl
Sl Saa K c@ilge (l b abilio Vs La Juds 95
o Sho Jelw ansa slayleys aswgs v
S0 90 ol RBIS HI5 )3 b sl Saias 595
o &S el a8l s os ol "ol ok 03)
S odw 03) oyl sl HL-60 i 5516 05) oluwl
OFS DS L Juds 59 oaigid 4 Silgi e AL
9 d5b mloio DMSO 5 Sssis) sauwl (o 20 03
outiskd prT 5 Guiisa sl Sl sladas )

DAY -] 38l sise

el gl Slops slagig o)y )—l
23 JSite il 5 sl 03,5 a5 IS sbay
I G0L slas)lon ealie (bl gloys
L oMS 13535 o gty uiSil T pue (sLaassf
coglio &S wnuel () sl 1Sgasls 5 (slojs S lasasls
R 5o plis B Jslade slagils 4y (nols
Sl )ls a5 la 6l slaa 55 wwbuas juss b
GLlasls 03 jiws Wb yuow (8 bl (LB o
P Ko AL Mg 9 el el ©IIS Cbzpds
rn_AL;(o bl Ylops Lo Sy Mo Szl
J oslaiwl vy 9,6 o3 idsplois 4 S s slos i
D95 b S8 9 omed a3 Sl slaai S
oaliie . 3bly 5o (395 50) (Fhoal piisps Fowly
WJLed s oaoBas Glops b ois aF sl o

? Transformed Activated Transplanted Killer
(ATAK)

olos )3 olaial CD8” (sla sk Jlsl sls olis
o) &3 asdllae pl plas=e 318 3 )5 'CMV
ovsb i T obaisl CD4" (slad sl Jlsl 3 pls
Agn Il umy o) oh praT I (6 pSibn Olg—ie &
odub 0313 Ylis Tudl [V VY] a6l &l y ik g9 95Led
sk ppT Jolaw 0)lss Sl iy pmy S &5 sl
Fawly slomyl el Crfl SIS oI5 Jokw (o 53500 55
aS 39ib 0 CD4" Thl slowywsail @l o bl
ol i i T 185l asde e blas Jole
23 538 grwlinSTy a8 ol Jlosal wlaalie
IVVE] S e wmsloa D) abl judes glsel oo T
Jlss S5s3I oslasiuwl cdige ) oyl ) iy b
CD8 & ) ol il y3 5 JLss sl ,— CD154
0bainl CD4" sladslaw 5 w5 9 (moboial
DB bl o S5 8T Sy Sl iy 5208
=0l Js )3 035 8 39 geal Gl Slal G
wlellbo G b Jl sy ol Gl S 8 yalsylis
wmsanl (5 9o dia (533ba5 3 J piiS

23 1) Sl Giess usls Jis )3 i s slad shs
SIL 2L slapish 4 T sladsls Fwl sl
molaial £lall & wuwl o3l Glis wlsllas 35S 5o
FLT3 2o b s smmloady S5 sla Jsduw
Il s bdlxo 4y y=io GM-CSF/IL-4 a_y s
Solen IS8 5> orized 5 waisie Sl L Gbse
03mbJles b ol (pl Soub 50 Ol juo sl IS Jgn
b S 9 IFN-y oo iis 355 ThT sLadslw
T CD25" FOXP3" IL-10" 5 oubsis sl sl
O3 31380 03 plasil wlsllbe [V1F] 39y ol o
Sl 3o Y90 S vlsie & 1) Supass slad sl
el oL slawisih & T slad sl gwly sl
S 50

D3 o FVeb Silors 4T K e el ol )5 Jlawl

Sh 59— 5 Gealid B wisac Aige) )

! Cytomegalovirus


http://dx.doi.org/10.52547/jarums.21.3.249
https://dorl.net/dor/20.1001.1.22287280.1400.21.3.2.4
https://ejournals.arums.ac.ir/jarums/article-1-2079-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1400.21.3.2.4 ]

[ DOI: 10.52547/jarums.21.3.249 |

Y04 uhles 5 o udle Sl

oI 36 SIS 9 (5l )3 95 9l

5 I99e Rssgeal 3nas slaghs) Il solass
sl 0ot palie 2B slawisae Sl S
19033 9 53

Gl Al L) GYal S shls asllas ¢yl

ol 55 JB 2B woslio Dsuds pl 2 o9Me 59
A Sl (oS ZILB 3o slas)ls ol s
LS slawmsgae gleys sl 3aaa slaghbyy
S o LS ) wlaalite ol A3 50 3G eals

s03e— (IRTBZMED.VCR.REC.1398.441 A3 slagbyy Bo9-d A wes Sl o Sibie slise
D= SSb s pole ollisls wilsud=s wasgleo Joww 93

23 2 IBss plw)s wgis sl b (5l )39 9ol
AR IS (5o A o IS PSibie (el L 0l jae
s Lo I3 03 S50 Glo s sy Salb aubiS

sl=l DD 9o as el 0399 LQG)[S k_s)}J,.u,.uo.d O

References
1- Calderone RA, Clancy CJ. Candida and candidiasis: American Society for Microbiology Press;
Emerg Infect Dis. 2002 Aug; 8(8):876.

2- Bassetti M, Peghin M, Timsit J-F. The current treatment landscape: candidiasis. J Antimicrob
Chemother. 2016 Nov;71(suppl 2):1i13-1i22.

3- Kullberg BJ, Arendrup MC. Invasive candidiasis. N Engl J Med. 2015 Oct;373(15):1445-56.

4- Pappas PG. Invasive candidiasis. Infect Dis Clin North Am. 2006 Sep;20(3):485-506.

5- Bassetti M, Righi E, Ansaldi F, Merelli M, Cecilia T, De Pascale G ,et al. A multicenter study of
septic shock due to candidemia: outcomes and predictors of mortality. Intensive Care Med. 2014
Jun;40(6):839-45.

6- Bassetti M, Righi E, Ansaldi F, Merelli M, Scarparo C, Antonelli M, et al. A multicenter
multinational study of abdominal candidiasis: epidemiology, outcomes and predictors of mortality.
Intensive Care Med. 2015 Sep;41(9):1601-10.

7- Lovero G, De Giglio O, Rutigliano S, Diella G, Caggiano G, Montagna MT. Invitro antifungal
susceptibilities of Candida species to liposomal amphotericin B, determined using CLSI broth
microdilution, and amphotericin B deoxycholate, measured using the Etest. ] Med Microbiol. 2017
Mar;66(2):213-216.

8- McCarthy MW, Walsh TJ. Drugs currently under investigation for the treatment of invasive
candidiasis. Expert Opin Investig Drugs. 2017 Jul;26(7):825-831.

9- Pfaller M, Boyken L, Hollis R, Messer S, Tendolkar S, Diekema D. In vitro activities of
anidulafungin against more than 2,500 clinical isolates of Candida spp ,.including 315 isolates
resistant to fluconazole. J Clin Microbiol. 2005 Nov;43(11):5425-7.

10- Pfaller M, Diekema D, Messer S, Boyken L, Hollis R, Jones R, et al. In vitro activities of
voriconazole, posaconazole, and four licensed systemic antifungal agents against Candida species
infrequently isolated from blood. J Clin Microbiol. 2003 Jan;41(1):78-83.

11- Richardson MD, Warnock DW. Fungal infection: diagnosis and management: John Wiley &
Sons; 2012 Mar:480.

12- Guinea J. Global trends in the distribution of Candida species causing candidemia. Clin Microbiol
Infect. 2014 Jun;20 Suppl 6:5-10.

13- Pfaller MA, Andes DR, Diekema DJ, Horn DL, Reboli AC, Rotstein C, et al. Epidemiology and
outcomes of invasive candidiasis due to non-albicans species of Candida in 2,496 patients: data from
the Prospective Antifungal Therapy (PATH) registry 2004-2008. PLoS One. 2014 Jul;9(7):¢101510.
14- Blumberg HM, Jarvis WR, Soucie JM, Edwards JE, Patterson JE, Pfaller MA, et al. Risk factors
for candidal bloodstream infections in surgical intensive care unit patients: the NEMIS prospective
multicenter study. Clin Infect Dis. 2001 Jul;33(2):177-86.

15- Eggimann P, Pittet D. Candida colonization index and subsequent infection in critically ill
surgical patients: 20 years later. Intensive Care Med. 2014 Oct;40(10):1429-48.



http://dx.doi.org/10.52547/jarums.21.3.249
https://dorl.net/dor/20.1001.1.22287280.1400.21.3.2.4
https://ejournals.arums.ac.ir/jarums/article-1-2079-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1400.21.3.2.4 ]

[ DOI: 10.52547/jarums.21.3.249 |

\E-- )‘.gl,_pra}wo)Lo.&;fi_ggwo)}) k}gé)lﬁ)ﬂla}ko&hjl.)«b_uf?-

16- Lagunes L, Rello J. Invasive candidiasis: from mycobiome to infection, therapy, and prevention.
Eur J Clin Microbiol Infect Dis. 2016 Aug;35(8):1221-6.

17- Vincent J-L, Rello J, Marshall J, Silva E, Anzueto A, Martin CD, et al. International study of the
prevalence and outcomes of infection in intensive care units. JAMA. 2009 Dec;302(21):2323-9.

18- Ostrosky-Zeichner L, Sable C, Sobel J, Alexander B, Donowitz G, Kan V, et al. Multicenter
retrospective development and validation of a clinical prediction rule for nosocomial invasive
candidiasis in the intensive care setting. Eur J Clin Microbiol Infect Dis. 2007 Apr;26(4):271-6.

19- Clancy CJ, Nguyen MH. Finding the “missing 50%” of invasive candidiasis: how nonculture
diagnostics will improve understanding of disease spectrum and transform patient care. Clin Infect
Dis. 2013 May;56(9):1284-92.

20- Goldstein E, Hoeprich PD. Problems in the diagnosis and treatment of systemic candidiasis. J
Infect Dis. 1972 Feb;125(2):190-3.

21- Arendrup MC, Patterson TF. Multidrug-resistant Candida: epidemiology, molecular mechanisms,
and treatment. J Infect Dis. 2017 Aug;216(suppl_3):S445-S451.

22- Andes DR, Safdar N, Baddley JW, Playford G, Reboli AC, Rex JH, et al. Impact of treatment
strategy on outcomes in patients with candidemia and other forms of invasive candidiasis: a patient-
level quantitative review of randomized trials. Clin Infect Dis. 2012 Apr;54(8):1110-22.

23- Nozari S, Haydari Kohan F, Ashrafi Khozani M, Ahmadi F, Ghasemi Z, Nami S. Comparision of
antifungal effect of fluconazole alone and in combination with nanosilver particles against candida
species isolated from chronic candidal vulvovaginitis. RIMS 2012 Feb-Mar; 18(93): 8-14

24- Westbrook SD, Kirkpatrick WR, Freytes CO, Toro JJ, Bernardo S, Patterson TF, et al. Candida
krusei sepsis secondary to oral colonization in a hemopoietic stem cell transplant recipient. Med
Mycol. 2007 Mar;45(2):187-90.

25- Wingard JR, Merz WG, Rinaldi MG, Johnson TR, Karp JE, Saral R. Increase in Candida krusei
infection among patients with bone marrow transplantation and neutropenia treated prophylactically
with fluconazole. N Engl J Med. 1991 Oct;325(18):1274-7.

26- Borman AM, Szekely A, Johnson EM. Comparative pathogenicity of United Kingdom isolates of
the emerging pathogen Candida auris and other key pathogenic Candida species. mSphere. 2016 Aug
18;1(4):e00189-16.

27- Calvo B, Melo AS, Perozo-Mena A, Hernandez M, Francisco EC, Hagen F, et al. First report of
Candida auris in America: clinical and microbiological aspects of 18 episodes of candidemia. J Infect
2016 Oct;73(4):369-74.

28- Clancy CJ, Nguyen MH. Emergence of Candida auris: an international call to arms. Clin Infect
Dis. 2017 Jan;64(2):141-143.

29- Kathuria S, Singh PK, Sharma C, Prakash A, Masih A, Kumar A, et al. Multidrug-resistant
Candida auris misidentified as Candida haemulonii: characterization by matrix-assisted laser
desorption ionization—time of flight mass spectrometry and DNA sequencing and its antifungal
susceptibility profile variability by Vitek 2, CLSI broth microdilution, and Etest method. J Clin
Microbiol. 2015 Jun;53(6):1823-30.

30- Vallabhaneni S, Kallen A, Tsay S, Chow N, Welsh R, Kerins J, et al. Investigation of the first
seven reported cases of Candida auris, a globally emerging invasive, multidrug-resistant fungus—
United States, May 2013—August 2016. Am J Transplant. 2017 Jan;17(1):296-299.

31- Dongari-Bagtzoglou A, Dwivedi P, loannidou E, Shagman M, Hull D, Burleson J. Oral Candida
infection and colonization in solid organ transplant recipients. Oral Microbiol Immunol. 2009
Jun;24(3):249-54.

32- Beyda ND, John J, Kilic A, Alam MJ, Lasco TM, Garey KW. FKS mutant Candida glabrata: risk
factors and outcomes in patients with candidemia. Clin Infect Dis. 2014 Sep;59(6):819-25.

33- Lewis JS, Wiederhold NP, Wickes BL, Patterson TF, Jorgensen JH. Rapid emergence of
echinocandin resistance in Candida glabrata resulting in clinical and microbiologic failure.
Antimicrob Agents Chemother. 2013 Sep;57(9):4559-61.


http://dx.doi.org/10.52547/jarums.21.3.249
https://dorl.net/dor/20.1001.1.22287280.1400.21.3.2.4
https://ejournals.arums.ac.ir/jarums/article-1-2079-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1400.21.3.2.4 ]

[ DOI: 10.52547/jarums.21.3.249 |

Y7 obles 5 o Sudle Sl oI 36 SIS 9 (5l )3 95 9l

34- Pham CD, Igbal N, Bolden CB, Kuykendall RJ, Harrison LH, Farley MM, et al. Role of FKS
mutations in Candida glabrata: MIC values, echinocandin resistance, and multidrug resistance.
Antimicrob Agents Chemother. 2014 Aug;58(8):4690-6.

35- Vallabhaneni S, Cleveland AA, Farley MM, Harrison LH, Schaffner W, Beldavs ZG, et al.
Epidemiology and risk factors for echinocandin nonsusceptible Candida glabrata bloodstream
infections: data from a large multisite population-based candidemia surveillance program, 2008—2014.
Open Forum Infect Dis. 2015 Dec;2(4):0fv163.

36- Nami S, Aghebati-Maleki A, Aghebati-Maleki L. Current applications and prospects of
nanoparticles for antifungal drug delivery. EXCLI J. 2021 Mar;20:562-584.

37- Bodey GP. Azole antifungal agents. Clin Infect Dis. 1992 Mar;14 Suppl 1:S161-9.

38- Sheehan DJ, Hitchcock CA, Sibley CM. Current and emerging azole antifungal agents. Clin
Microbiol Rev. 1999 Jan;12(1):40-79.

39- Charlier C, Hart E, Lefort A, Ribaud P, Dromer F, Denning D, et al. Fluconazole for the
management of invasive candidiasis: where do we stand after 15 years? J Antimicrob Chemother.
2006 Mar;57(3):384-410.

40- Nami S, Aghebati-Maleki A, Morovati H, Aghebati-Maleki L. Current antifungal drugs and
immunotherapeutic approaches as promising strategies to treatment of fungal diseases. Biomed
Pharmacother. 2019 Feb;110:857-868.

41- Nucci M, Queiroz-Telles F, Alvarado-Matute T, Tiraboschi IN, Cortes J, Zurita J, et al.
Epidemiology of candidemia in Latin America: a laboratory-based survey. PLoS One.
2013;8(3):e59373.

42- Cornely O, Bassetti M, Calandra T, Garbino J, Kullberg B, Lortholary O, et al. ESCMID
guideline for the diagnosis and management of Candida diseases 2012: non-neutropenic adult patients.
Clin Microbiol Infect. 2012 Dec;18 Suppl 7:19-37.

43- Guery BP, Arendrup MC, Auzinger G, Azoulay E, S4 MB, Johnson EM, et al. Management of
invasive candidiasis and candidemia in adult non-neutropenic intensive care unit patients: Part II.
Treatment. Intensive Care Med. 2009 Feb;35(2):206-14.

44- Kullberg B, Sobel J, Ruhnke M, Pappas P, Viscoli C, Rex J, et al. Voriconazole versus a regimen
of amphotericin B followed by fluconazole for candidaemia in non-neutropenic patients: a randomised
non-inferiority trial. Lancet. 2005 Oct;366(9495):1435-42.

45- Reboli AC, Rotstein C, Pappas PG, Chapman SW, Kett DH, Kumar D, et al. Anidulafungin
versus fluconazole for invasive candidiasis. N Engl J Med. 2007 Jun;356(24):2472-82.

46- Rex JH, Pappas PG, Karchmer AW, Sobel J, Edwards JE, Hadley S, et al. A randomized and
blinded multicenter trial of high-dose fluconazole plus placebo versus fluconazole plus amphotericin B
as therapy for candidemia and its consequences in nonneutropenic subjects. Clin Infect Dis 2003
May;36(10):1221-8.

47- Pappas PG, Kauffman CA, Andes DR, Clancy CJ, Marr KA ,Ostrosky-Zeichner L, et al. Clinical
practice guideline for the management of candidiasis: 2016 update by the Infectious Diseases Society
of America. Clin Infect Dis. 2016 Feb;62(4):e1-50.

48- Wade KC, Benjamin Jr DK, Kaufman DA, Ward RM, Smith PB, Jayaraman B, et al. Fluconazole
dosing for the prevention or treatment of invasive candidiasis in young infants. Pediatr Infect Dis J
2009 Aug;28(8):717-23.

49- Nami S, Baradaran B, Mansoori B, Kordbacheh P, Rezaie S, Falahati M, et al .The utilization of
RNA silencing technology to mitigate the voriconazole resistance of aspergillus flavus; lipofectamine-
based delivery. Adv Pharm Bull. 2017 Apr;7(1):53-59.

50- Ostrosky-Zeichner L, Lashof AO, Kullberg B, Rex J. Voriconazole salvage treatment of invasive
candidiasis. Eur J Clin Microbiol Infect Dis. 2003 Nov;22(11):651-5.

51- Pascual A, Calandra T, Bolay S, Buclin T, Bille J, Marchetti O. Voriconazole therapeutic drug
monitoring in patients with invasive mycoses improves efficacy and safety outcomes. Clin Infect Dis
2008 Jan;46(2):201-11.

52- Rex JH, Bennett JE, Sugar AM, Pappas PG, Van Der Horst CM, Edwards JE, et al. A randomized
trial comparing fluconazole with amphotericin B for the treatment of candidemia in patients without
neutropenia. N Engl J Med. 1994 Nov;331(20):1325-30.


http://dx.doi.org/10.52547/jarums.21.3.249
https://dorl.net/dor/20.1001.1.22287280.1400.21.3.2.4
https://ejournals.arums.ac.ir/jarums/article-1-2079-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1400.21.3.2.4 ]

[ DOI: 10.52547/jarums.21.3.249 |

\E-- )‘.gl,_pra}wo)Lo.&;fi_ggwo)}) L}g))lﬁ)ﬂ[z}ko&hjbd&gu\"?\'

53- Pappas PG, Rex JH, Sobel JD, Filler SG, Dismukes WE, Walsh TJ, et al. Guidelines for treatment
of candidiasis. Clin Infect Dis. 2004 Jan;38(2):161-89.

54- Spellberg BJ, Filler SG, Edwards Jr JE. Current treatment strategies for disseminated candidiasis.
Clin Infect Dis. 2006 Jan;42(2):244-51.

55- Lass-Florl C, Gunsilius E, Gastl G, Englisch M, Koch G, Ulmer H, et al. Fungal colonization in
neutropenic patients: a randomized study comparing itraconazole solution and amphotericin B
solution. Ann Hematol. 2003 Sep;82(9):565-9.

56- Mondal RK, Singhi SC, Chakrabarti A, Jayashree M. Randomized comparison between
fluconazole and itraconazole for the treatment of candidemia in a pediatric intensive care unit: a
preliminary study. Pediatr Crit Care Med. 2004 Nov;5(6):561-5.

57- Borst A, Raimer MT, Warnock DW, Morrison CJ, Arthington-Skaggs BA. Rapid acquisition of
stable azole resistance by Candida glabrata isolates obtained before the clinical introduction of
fluconazole. Antimicrob Agents Chemother. 2005 Feb;49(2):783-7.

58- Pfaller M, Diekema D. Epidemiology of invasive candidiasis: a persistent public health problem.
Clin Microbiol Rev. 2007 Jan;20(1):133-63.

59- Pfaller M, Messer S, Boyken L, Tendolkar S, Hollis R, Dickema D. Geographic variation in the
susceptibilities of invasive isolates of Candida glabrata to seven systemically active antifungal agents:
a global assessment from the ARTEMIS Antifungal Surveillance Program conducted in 2001 and
2002. J Clin Microbiol. 2004 Jul;42(7):3142-6.

60- Goldman M, Cloud GA, Smedema M, LeMonte A, Connolly P, McKinsey DS, et al. Does long-
term itraconazole prophylaxis result in in vitro azole resistance in mucosal Candida albicans isolates
from persons with advanced human immunodeficiency virus infection? Antimicrob Agents
Chemother. 2000 Jun;44(6):1585-7.

61- Kauffman CA. Clinical efficacy of new antifungal agents. Curr Opin Microbiol. 2006
Oct;9(5):483-8.

62- Diekema D, Messer S, Brueggemann A, Coffman S, Doern G, Herwaldt L, et al. Epidemiology of
candidemia: 3-year results from the emerging infections and the epidemiology of Iowa organisms
study. J Clin Microbiol. 2002 Apr;40(4):1298-302.

63- Ullmann AJ, Lipton JH, Vesole DH, Chandrasekar P, Langston A, Tarantolo SR, et al.
Posaconazole or fluconazole for prophylaxis in severe graft-versus-host disease. N Engl J] Med. 2007
Jan;356(4):335-47.

64- Torres HA, Hachem RY, Chemaly RF, Kontoyiannis DP, Raad II. Posaconazole: a broad-
spectrum triazole antifungal. Lancet Infect Dis. 2005 Dec;5(12):775-85.

65- Greenberg RN, Mullane K, van Burik JAH, Raad I, Abzug MJ, Anstead G,et al. Posaconazole as
salvage therapy for zygomycosis. Antimicrob Agents Chemother. 2006 Jan; 50(1): 126—133.

66- Cornely OA, Maertens J, Winston DJ, Perfect J, Ullmann AJ, Walsh TJ, et al. Posaconazole vs.
fluconazole or itraconazole prophylaxis in patients with neutropenia. N Engl J Med. 2007
Jan;356(4):348-59.

67- Falci DR, Pasqualotto AC. Profile of isavuconazole and its potential in the treatment of severe
invasive fungal infections. Infect Drug Resist. 2013 Oct;6:163-74.

68- Maertens JA, Raad II, Marr KA, Patterson TF, Kontoyiannis DP, Cornely OA, et al.
Isavuconazole versus voriconazole for primary treatment of invasive mould disease caused by
Aspergillus and other filamentous fungi (SECURE): a phase 3, randomised-controlled, non-inferiority
trial. Lancet. 2016 Feb;387(10020):760-9.

69- Denning DW. Echinocandin antifungal drugs. Lancet. 2003 Oct;362(9390):1142-51.

70- Thompson GR, Wiederhold NP, Vallor AC, Villareal NC, Lewis JS, Patterson TF. Development
of caspofungin resistance following prolonged therapy for invasive candidiasis secondary to Candida
glabrata infection. Antimicrob Agents Chemother. 2008 Oct;52(10):3783-5.

71- Pfeiffer CD, Garcia-Effron G, Zaas AK, Perfect JR, Perlin DS, Alexander BD. Breakthrough
invasive candidiasis in patients on micafungin. J Clin Microbiol. 2010 Jul;48(7):2373-80.

72- van Burik J-AH, Ratanatharathorn V, Stepan DE, Miller CB, Lipton JH, Vesole DH, et al .
Micafungin versus fluconazole for prophylaxis against invasive fungal infections during neutropenia


http://dx.doi.org/10.52547/jarums.21.3.249
https://dorl.net/dor/20.1001.1.22287280.1400.21.3.2.4
https://ejournals.arums.ac.ir/jarums/article-1-2079-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1400.21.3.2.4 ]

[ DOI: 10.52547/jarums.21.3.249 |

Y7Y obles 5 o Sudle Sl oI 36 SIS 9 (5l )3 95 9l

in patients undergoing hematopoietic stem cell transplantation. Clin Infect Dis. 2004
Nov;39(10):1407-16.

73- Stone EA, Fung HB, Kirschenbaum HL .Caspofungin: an echinocandin antifungal agent. Clin
Ther. 2002 Mar;24(3):351-77.

74- Cornely OA, Lasso M, Betts R, Klimko N, Vazquez J, Dobb G, et al. Caspofungin for the
treatment of less common forms of invasive candidiasis. J Antimicrob Chemother. 2007
Aug;60(2):363-9.

75- Arathoon EG, Gotuzzo E, Noriega LM, Berman RS, DiNubile MJ, Sable CA. Randomized,
double-blind, multicenter study of caspofungin versus amphotericin B for treatment of oropharyngeal
and esophageal candidiases. Antimicrob Agents Chemother. 2002 Feb;46(2):451-7.

76- Sable C, Nguyen BYT, Chodakewitz J, DiNubile M. Safety and tolerability of caspofungin
acetate in the treatment of fungal infections. Transpl Infect Dis. 2002 Mar;4(1):25-30.

77- Villanueva A ,Arathoon EG, Gotuzzo E, Berman RS, DiNubile MJ, Sable CA. A randomized
double-blind study of caspofungin versus amphotericin for the treatment of candidal esophagitis. Clin
Infect Dis. 2001 Nov;33(9):1529-35.

78- Mora-Duarte J, Betts R, Rotstein C, Colombo AL, Thompson-Moya L, Smietana J, et al.
Comparison of caspofungin and amphotericin B for invasive candidiasis. N Engl J Med. 2002
Dec;347(25):2020-9.

79- Odio CM, Araya R, Pinto LE, Castro CE, Vasquez S, Alfaro B, et al. Caspofungin therapy of
neonates with invasive candidiasis. Pediatr Infect Dis J. 2004 Dec;23(12):1093-7.

80- Chandrasekar P, Sobel J. Micafungin: a new echinocandin. Clin Infect Dis. 2006 Apr;42(8):1171-
8.

81- Pfaller M, Boyken L, Hollis R, Kroeger J, Messer S, Tendolkar S, et al. In vitro susceptibility of
invasive isolates of Candida spp. to anidulafungin, caspofungin, and micafungin: six years of global
surveillance. J Clin Microbiol. 2008 Jan;46(1):150-6.

82- Pappas PG ,Rotstein CM, Betts RF, Nucci M, Talwar D, De Waele JJ, et al. Micafungin versus
caspofungin for treatment of candidemia and other forms of invasive candidiasis. Clin Infect Dis. 2007
Oct;45(7):883-93.

83- Krause DS, Reinhardt J, Vazquez JA, Reboli A, Goldstein BP, Wible M, et al. Phase 2,
randomized, dose-ranging study evaluating the safety and efficacy of anidulafungin in invasive
candidiasis and candidemia. Antimicrob Agents Chemother. 2004 Jun;48(6):2021-4.

84- Young LY, Hull CM, Heitman J. Disruption of ergosterol biosynthesis confers resistance to
amphotericin B in Candida lusitaniae. Antimicrob Agents Chemother. 2003 Sep;47(9):2717-24.

85- Ellis D. Amphotericin B: spectrum and resistance. J Antimicrob Chemother. 2002 Feb;49 Suppl
1:7-10.

86- Krogh-Madsen M, Arendrup MC, Heslet L, Knudsen JD. Amphotericin B and caspofungin
resistance in Candida glabrata isolates recovered from a critically ill patient. Clin Infect Dis. 2006
Apr;42(7):938-44.

87- Cornely OA, Maertens J, Bresnik M, Ebrahimi R, Ullmann AJ, Bouza E, et al. Liposomal
amphotericin b as initial therapy for invasive mold infection: a randomized trial comparing a high—
loading dose regimen with standard dosing (AmBilLoad Trial). Clin Infect Dis. 2007
May;44(10):1289-97.

88- Leenders AC, Daenen S, Jansen RL, Hop WC, Lowenberg B, Wijermans PW, et al. Liposomal
amphotericin B compared with amphotericin B deoxycholate in the treatment of documented and
suspected neutropenia-associated invasive fungal infections. Br J] Haematol. 1998 Oct;103(1):205-12.
89- Botero Aguirre J, Restrepo Hamid A. Amphotericin B deoxycholate versus liposomal
amphotericin B: effects on kidney function. Cochrane Database Syst Rev. 2015 Nov;(11):CD010481.
90- Kuse E-R, Chetchotisakd P, da Cunha CA, Ruhnke M, Barrios C, Raghunadharao D, et al.
Micafungin versus liposomal amphotericin B for candidaemia and invasive candidosis: a phase III
randomised double-blind trial. Lancet. 2007 May;369(9572):1519-1527.

91- Walsh TJ, Pappas P ,Winston DJ, Lazarus HM, Petersen F, Raffalli J, et al. Voriconazole
compared with liposomal amphotericin B for empirical antifungal therapy in patients with neutropenia
and persistent fever. N Engl J Med. 2002 Jan;346(4):225-34.


http://dx.doi.org/10.52547/jarums.21.3.249
https://dorl.net/dor/20.1001.1.22287280.1400.21.3.2.4
https://ejournals.arums.ac.ir/jarums/article-1-2079-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1400.21.3.2.4 ]

[ DOI: 10.52547/jarums.21.3.249 |

\E-- HQA?”Q)NLF&!}WQ)}) &A)lﬁhf}&o&hjlé@\‘?i

92- Walsh TJ, Teppler H, Donowitz GR, Maertens JA, Baden LR, Dmoszynska A, et al. Caspofungin
versus liposomal amphotericin B for empirical antifungal therapy in patients with persistent fever and
neutropenia. N Engl J Med. 2004 Sep;351(14):1391-402.

93- Chiou CC, Groll AH, Walsh TJ. New drugs and novel targets for treatment of invasive fungal
infections in patients with cancer. Oncologist. 2000;5(2):120-35.

94- Ostrosky-Zeichner L, Casadevall A, Galgiani JN, Odds FC, Rex JH. An insight into the
antifungal pipeline: selected new molecules and beyond. Nat Rev Drug Discov. 2010 Sep;9(9):719-27.
95- Shields RK, Nguyen MH, Du C, Press E, Cheng S, Clancy CJ. Paradoxical effect of caspofungin
against Candida bloodstream isolates is mediated by multiple pathways but eliminated in human
serum. Antimicrob Agents Chemother. 2011 Jun;55(6):2641-7.

96- Pourakbari R, Taher SM, Mosayyebi B, Ayoubi-Joshaghani MH, Ahmadi H, Aghebati-Maleki L.
Implications for glycosylated compounds and their anti-cancer effects. Int J Biol Macromol. 2020
Nov;163:1323-1332.

97- Kriengkauykiat J, Ito JI, Dadwal SS. Epidemiology and treatment approaches in management of
invasive fungal infections. Clin Epidemiol. 2011;3:175-91.

98- Casadevall A, Liise-anne P. Adjunctive immune therapy for fungal infections. Clin Infect Dis
2001 Oct;33(7):1048-56.

99- Posch W, Steger M, Wilflingseder D, Lass-Florl C. Promising immunotherapy against fungal
diseases. Expert Opin Biol Ther . 2017 Jul;17(7):861-870.

100-Datta K, Hamad M. Immunotherapy of fungal infections. Immunol Invest. 2015;44(8):738-76.
101-Pourakbari R, Ahmadi H, Yousefi M, Aghebati-Maleki L. Cell therapy in female infertility-
related diseases: Emphasis on recurrent miscarriage and repeated implantation failure. Life Sci. 2020
Oct;258:118181.

102-Dadachova E, Nakouzi A, Bryan RA, Casadevall A. lonizing radiation delivered by specific
antibody is therapeutic againsta fungal infection. Proc Natl Acad Sci U S A. 2003
Sep;100(19):10942-7.

103-Pachl J, Svoboda P, Jacobs F, Vandewoude K, van der Hoven B, Spronk P, et al. A randomized,
blinded, multicenter trial of lipid-associated amphotericin B alone versus in combination with an
antibody-based inhibitor of heat shock protein 90 in patients with invasive candidiasis. Clin Infect Dis
2006 May;42(10):1404-13.

104-Larsen RA, Pappas PG, Perfect J, Aberg JA, Casadevall A, Cloud GA, et al. Phase I evaluation of
the safety and pharmacokinetics of murine-derived anticryptococcal antibody 18B7 in subjects with
treated cryptococcal meningitis. Antimicrob Agents Chemother. 2005 Mar;49(3):952-8.

105-Roilides E, Lamaignere CG, Farmaki E. Cytokines in immunodeficient patients with invasive
fungal infections: an emerging therapy. Int J Infect Dis. 2002 Sep;6(3):154-63.

106-Dignani MC, Rex JH, Chan KW, Dow G, deMagalhaes-Silverman M, Maddox A, et al.
Immunomodulation with interferon-gamma and colony-stimulating factors for refractory fungal
infections in patients with leukemia. Cancer. 2005 Jul;104(1):199-204.

107-Nanjappa SG, Klein BS. Vaccine immunity against fungal infections. Curr Opin Immunol. 2014
Jun;28:27-33.

108-Al-Bader N, Sheppard DC. Aspergillosis and stem cell transplantation: An overview of
experimental pathogenesis studies. Virulence. 2016 Nov;7(8):950-966.

109-Zhang J, Zhao G, Lin J, Che C, Li C, Jiang N, et al. Role of PTX3 in corneal epithelial innate
immunity against Aspergillus fumigatus infection. Exp Eye Res. 2018 Feb;167:152-162.

110-di Francesco P, Gaziano R, Casalinuovo IA, Belogi L, Palamara AT, Favalli C, et al. Combined
effect of fluconazole and thymosin alpha 1 on systemic candidiasis in mice immunosuppressed by
morphine treatments. Clin Exp Immunol. 1994 Sep;97(3):347-52.

111-Segal BH, Kwon-Chung J, Walsh TJ, Klein BS, Battiwalla M, Almyroudis NG, et al.
Immunotherapy for fungal infections. Clin Infect Dis. 2006 Feb;42(4):507-15.

112-Stuehler C, Khanna N, Bozza S, Zelante T, Moretti S, Kruhm M, et al. Cross-protective TH1
immunity against Aspergillus fumigatus and Candida albicans. Blood. 2011 Jun;117(22):5881-91.


http://dx.doi.org/10.52547/jarums.21.3.249
https://dorl.net/dor/20.1001.1.22287280.1400.21.3.2.4
https://ejournals.arums.ac.ir/jarums/article-1-2079-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1400.21.3.2.4 ]

[ DOI: 10.52547/jarums.21.3.249 |

Y70 ubhlkes 5 Ko udle Sl oI 36 SIS 9 (5l )3 95 9l

113-Goodman AR, Cardozo T, Abagyan R, Altmeyer A, Wisniewski HG, Vilcek J. Long pentraxins:
an emerging group of proteins with diverse functions .Cytokine Growth Factor Rev. 1996
Aug;7(2):191-202.

114-Romani L, Bistoni F, Gaziano R, Bozza S, Montagnoli C, Perruccio K, et al. Thymosin alpha 1
activates dendritic cells for antifungal Th1 resistance through toll-like receptor signaling. Blood. 2004
Jun;103(11):4232-9.

115-Jolink H, Hagedoorn RS, Lagendijk EL, Drijfthout JW, van Dissel JT, Falkenburg JHF, et al.
Induction of A. fumigatus-specific CD4-positive T cells in patients recovering from invasive
aspergillosis. Haematologica. 2014 Jul;99(7):1255-63.

116-Kumaresan PR, Manuri PR, Albert ND, Maiti S, Singh H, Mi T, et al. Bioengineering T cells to
target carbohydrate to treat opportunistic fungal infection. Proc Natl Acad Sci U S A. 2014
Jul;111(29):10660-5.

117-Hubel K, Carter RA, Liles WC, Dale DC, Price TH, Bowden RA, et al. Granulocyte transfusion
therapy for infections in candidates and recipients of HPC transplantation: a comparative analysis of
feasibility and outcome for community donors versus related donors. Transfusion. 2002
Nov;42(11):1414-21.

118-Safdar A, Rodriguez G, Ohmagari N, Kontoyiannis DP, Rolston KV, Raad II, et al. The safety of
interferon-gamma-1b therapy for invasive fungal infections after hematopoietic stem cell
transplantation. Cancer. 2005 Feb;103(4):731-9.

119-Lin L, Ibrahim AS, Baquir B, Fu Y, Applebaum D, Schwartz J, et al. Safety and efficacy of
activated transfected killer cells for neutropenic fungal infections. J Infect Dis. 2010
Jun;201(11):1708-17.

120-Schmidt S, Tramsen L, Lehrnbecher T. Natural killer cells in antifungal immunity. Front
Immunol. 2017 Nov;8:1623.


http://dx.doi.org/10.52547/jarums.21.3.249
https://dorl.net/dor/20.1001.1.22287280.1400.21.3.2.4
https://ejournals.arums.ac.ir/jarums/article-1-2079-fa.html
http://www.tcpdf.org

