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Klinik Epidemiyolojik Veri (ABD)

Altta Yatan hastaliklar(960 hasta) (2004-2008)

1. Hematolojik Malignite 464 % 48.3
2. Solid organ transplanti 280 % 29.2
3. Kok hicre transplant 268 % 27.9
4. HIV/AIDS 14 % 1.5
5. Immun yetmezlik 4 % 0.4
6. Diger 22 % 2.3

Steinbach WJ et al. Clinical epidemiology of 960 patients with invasive aspergillosis from the PATH
Alliance registry. J Infect 2012, 65, 453-464
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Kandiyaz

e Invazif Kandida Infeksiyonlari:

— ABD’de en sik 4. nozokomiyal dolasim yolu
infeksiyonu; kateterle iliskili kandidemilerin
yaklasik %40’in1 olusturmaktadir.®

Patojen izolat Sayis1 Insidans1 (2%0)
KNS 3908 31.9
Staphylococcus aureus 1928 15.7
Enterococci spp. 1354 11.1
Candida species 934 7.6

*In a 3-year (1995-1998) surveillance study of 49 hospitals in the United States.

Adapted from Edmond MB et al Clin Infect Dis 1999;29:239-244; Andriole VT J Antimicrob Chemother 1999;44:151-162,;
Uzun O, Anaissie EJ Ann Oncol 2000;11:1517-1521.



Dolasim Yolu Infeksiyonlarinda En Sik Izole Edilen
Kandida Turu Mantarlarin Turleri

Bir uluslar arasi slirveyans ¢akismasi: 1997-1998:
C.krusel  other Candida spp

2% 5%
C. tropicalis \ s

8%\

C. albicans

/ 54%

C. parapsilosis
15% —

i

C. glabrata
16%
Adapted from Pfaller MA et al and The SENTRY

Participant Group Antimicrob Agents Chemother
2000;44:747-751.

Since then increase in Candida spp. with higher incidence of fluconazole resistance.
Snydman DR. 2003. Chest 123(Suppl 5):500S-503S). Garbino J. et al. 2002. Medicine;81:425-433.



TABLE |. Epidemiology and species distribution of fungaemia in Denmark in 2010 and 201 | compared with the previous 6-year

period.
2004-09° 2010 2011 In total 2010-11
Fungal isolates (no.) 2901 505 576 1081
Episodes (no.) 2820 488 559 1047
Patients (no.) 2694 467 528 995
Median age (years (range and interquartile ages)) 66 (0-98 and 55,74) 67 (0-96 and 55,75) 66 (0105 and 57,75) 66 (0105 and 56,75)
Gender (% males) 56.5 596 594 59.5
Episode rate per 100 000 inhabitants 86 88 0.1 9.4
Episode rate per 10 000 discharges 4l 4l 46 44
Species distribution
Candida albicans 57.1% 52.9% 51.4% 52.1%
Candida dubliniensis 26% |.8% |.7% |.8%
Candida glabrata 21.1% 26.9% 29.0% 80% ="
Candida krusei 4.1% 5.0% 4.T% 4.8%
Candida parapsilosis 3.7% 5.1% 3.3% 4.2%
Candida tropicalis 48% 4.0% 4.2% 4.1%
Candida species 2.7% 24% 4.2% 3.3%
Non-C albicans spp. not referred for ID° 24% 0.0% 0.0% 0.0%
Other fungi® |.6% 2.0% |.6% |.8%

*Compiled from Arendrup et dl. [I]

Candida spp. includes the following species in 2010-11: C guiliermondi 6, C. inconspicua I, C. kefyr 6, C. lambica |, C. lusitanige |1, C. magnolia |, C. norvegensis 4, C. orthapsilosis 2,

C. palmioleophila 2 and C. pelliculosa 2

“Non-albicans denotes isolates that were not C albicans but not referred to the mycology reference laboratory for species identification.
“Other fungi includes: Crybtococcus neoformans 4, Fusarium oxysporum |, Fusarium proliferatum 2, Fusarium solani 2, Fusarium sp. |, Geotrichum candidum |, Rhodotorula glutinis |,

Saccharomyces boulardi | and Saccharomyces cerevisiae 6.



TABLE 2. Incidence rate (per 100 000 inhabitants) and species distribution by age and gender in the 2-year period 2010-11

Age group (years)

<| -9 [0-19  20-29 30-39 40-49  50-59 60-69 70-79  80-89  90-99 100+ In total

Incidence 1265 109 086 .31 3.14 5.10 51 2029 3817 36.82 2536 5556 94

Female 2010-1 1293 069 074 0.79 .77 436 9.25 1589 306l 24.04 647 6605 7.83

Male 201011 076 149 098 |.84 447 5.82 1380 2484  48.10 57.68 5386 000 169

p value (Chi NS NS NS NS 0.0055 NS 00139 00003 <0000  <00001 00136 NS <0.0001

square approximation)

No. isolates 15 13 12 17 46 83 165 277 295 140 19 I 08|
Proportion (%) .4 1.2 LI .6 43 1.7 15.3 25.6 273 13.0 .8 0. 100.0
Species distribution &
Candida albicans 600% 615% 500%  47.1%  457%  458%  576%  520%  539% 41.9% 42.1% 52.1%
Candida dubliniensis 00%  00%  83% 5.9% 12% 3.6% 3.0% |.4% 1.0% 0.7% 0.0% - |.8%
Candida glabrata 6.7%  00%  83% 835% 174%  193%  255%  296%  288% 37.9% 526% Il 80% €
Candida krusei 0.0%  154% B83% 5.9% 43% 10.8%  3.0% 6.1% 3.7% 19% 0.0% - 4.8%
Candida parapsilosis 133%  154% 83% 5.9% 12% 4.8% 1.2% 43% 6.1% 29% 0.0% 42%
Candida tropicalis 6.7%  00%  0.0% 0.0% 13.0%  9.6% 42% 22% 3.4% 3.6% 5.3% 4.1%
Candida species® 133% 77%  00% 5.9% 12% 4.8% 5.5% 3.6% |.7% 1% 0.0% 3.3%
Other fung” 0.0%  00%  leT%  5.9% 13.0%  12% 0.0% 0.7% |.4% 21% 0.0% |.8%

*Candida spp. includes the following species in 2010-11: C. guilliermondii 6, C. inconspicua |, C. kefyr 6, C. lambica |, C. lusitaniae | |, C. magnolia |, C. norvegensis 4, C. orthopsilosis 2,

C. pakmiokaphila 2 and C pelliculosa 2.

"Other fungi includes: Cryptococeus neoformans 4, Fusarium oxysporum |, Fusarium proliferatum 2, Fusarium solani 2, Fusarium sp. |, Geotrichum candidum |, Rhodotorula glutini |,
Saccharomyces boulardii | and Saccharomyces cerevisige 6.



Altta Yatan Hastaliklara Gére Fungemi Insidansi

Patients with

Incidence fungemia per

Patient group
[%o (95% CI)] ocbhserved group;
M/N

Owverall 0.23%% (0.21 — 0.26) 333 7 145030
Solid tumor without HSCT 0.15% (0.13 — 0.18) 174 F 114811
Gastro-intestinal 0.372% {030 — 0.486) 88723718 $
Lumng 0.05% (001 —0.11) 5/ 10976 —
Breast 0.05% (002 —0.10) 8716137
Genito-urinary i0.20% (0.14 — 0.27) 42 7 21389 \
Head and Meck 0. 139 (008 — 0 _20) 24 F 18248
Other 0.03%9% (001 — 0.086) T 24343
Solid tumor with HSCT 1.55% (0,19 — 5.49) 2 /129
Allogeneaic HSCT 1/5 cwrr')|
Autologous HSCT 0819 (002 — 4 41) 15124 o?
Hematological malignancies without HSCT 0. 42% (0,35 — 0.50) 114 / 27195 §
AL 0.64%9% {0.38 — 1.01) 18 f 2801 C‘O
AML 0.89% (063 — 1.21) 39 /4403 M
CLL 0.29% (009 —0.67) 51738 —
CML 0.372% (004 — 1.32) 21543 ©
MDSs 0.57% (019 — 1.33) 5 Iravs @
Lymphoma 0.29% (0.21 — 0.40) 38712933 NP\IO
Multiple myeloma 0.15% (0.05 — 0.35) 5 3356 ~
Other 0.37% (004 — 1.32) 21546 CL)
Hematological malignancies withh HSCT 1.46% (1.06 — 1.97) 42 2871 e Q
Allogeneic HSCT — related donor Z210% {1.18 — 3.44) 157715 g
Allogeneic HSCT — unrelated domor 1.99% (1.00 — 3.54) 11 F 552 "'E
Autologous HSCT 1.00% {(0.57 —1.61) 16 1604 c
HSCT without associated malignancies 1724 5




Kanserli ve Fungemi Gelisen Hastalarin

Temel Ozellikleri (n=297)

Characteristic

“Walue
MM

Age. median (min — max)

56 (17 — 88)

Sex, mals

1537297 (S29%)

Days from hospital admission to diagnosis of fungemia, mean = std

23 = 21

Meutropenia <=500cells/ul at time of diagnosis of fungemia

11285 (389%)

wascular access device upon fungemia diagnosis

2807297 (949%)

Central venous catheter

238,297 (80%)

Peripheral catheter

294297 (10%)

Both

137207 (4%)

Underilying disease

Solid Twurmor*

165,297 (569%)

Gastro-intestinal

TGS (45%)

Lung

G165 (49%)

Breast

SfM165 (5%)

Geaenito-urinary

41165 (25%)

Head and neck

23M65 (149%)

Other

11165 (7]

Linknown

1/165 (0.6%)

Hematological®

140297 (4T 9]

Acute Ivmphoblastic lsukemia

23140 (165%)

Acute myelogenous leukemia or myelodysplastic syndrome

S0/140 (439%)

Lymphoma incl. chronic hymphocytic leukemia

445140 (319%%)

Orther

13140 {(99%)

HSCT without associated malignancy

17297 (0.3%)

Status of malignancy

Solid Twurmor*

Al diagnosis

29165 (189%)

Complete or partial remission

29165 (189%6)

Mo change or progressive dissease

10765 (65%%)

Hematological malignancy™

Oniset

189140 (14%%6)

Clin Infect Dis. (2015) 61 (3): 324-331



Kanserli ve Fungemi Gelisen Hastalarin

Temel Ozellikleri (n=297)

Complete remission

201140 (14%)

Partial remission, bone marrow hypoplasia, refractory, or relapse

1017140 (72%)

Treatment at fungemia diagnosis

HSCT 50297 (17%)
Allogeneic HSCT 28/297 (9%)
Autologous HSCT 221297 (%)

Chemotherapy** 1427296 MH%}<

Radiation therapy** 221296 (/%)

Immunosuppressive drugs** B8/293 (30% )¢t

Major surgical procedure*™ 697297 (23%)

Total parenteral nutrtion™

1181295 (40%) | s

Stopped prior to fungemia diagnosis 36295 (12%)
On-going at fungemia diagnosis 82295 (28%)
Antibiotics™ 2557297 (86%)
Antifungals** 897297 (30%)
Prophylactic 327297 (11%)
Empiric or curative 57297 (19%)

—

Clin Infect Dis. (2015) 61 (3): 324-331



Altta Yatan Hastaliklar, Tedavi gruplari ve
Kanserli Hastalardaki Kan Kultirindeki
Mantarlar

Pathogen isolated by Total Solid tumor® | Hematological | Allogeneic | Autologous I'-i-:n transplant
treating center malignancy® HSCT HSCT éu
n=297 (%) n=165 (%) n=140 {%a) n=28 (%) n=22 (%) §'n=24? [%a)
Single pathogen 288 (97.0%) | 159 (97%) 137 (98%) 27 (96.4%) | 22 (100%) :239 (96.8%)
Candida albicans 120 (40.4%%) 92 (56%) 31 (22%) 207 1%) 7 (31.8%) A11(44.9%)
Men-albicans candida 138 (46.5%) 59 (36%) B2 [59%) 21(75.0%) | 12 (546%) :!US (42.5%)
C. glabrata 29 (9.8%) 25 (15.2%) B {4.3%) 1(3.6%) 1(4.5%) ;?:2? (10.9%)
. tropicalis 39 (13.1%) 11 (6.7%) 30 (21.4%) 2 (7. 1%) 4 (158.2%) 233 (13.3%)
. parapsilosis 25 (9.4%) 16 (9.7%) 11 (7.9%) 5{17.9%) 2(9.1%) §21 {B.5%)
. krusei 25 (B.4%) 5(3.0%) 20 (14.3%) B{21.4%) 4 (18.2%) ;15 (6.1%)
C. kefyr T {2.4%) 1{=1%) B {4.3%) 2(7.1%) 1 (4.5%) 2 4(1.6%)
L. norvegensis 3 (1.0%) - 3{2.1%) 1(3.6%) - ] 2 (0.8%)
. dubliniensis 2 (=1%) - 2{1.4%) 1(3.6%) - 1(0.4%)
C. guiliermondii 2 [=1%) 1 (=1%) 1 (=1%) 1 {3.6%) - 1(0.4%)
C. rugosa 1(=1%) - 1 (=19%) - - 1(0.4%)
Cther Candida® 2 (=1%) - 2 {1.4%) 207 1%) - -
Mon-candida yeast™ 17 (5.7%) S (3%) 13 (9%) 2(7.1%) 2 (9.1%) 13 (5.2%)
Crypfococous sp. 4 (1.3%) 1(=1%) 3 (2%) - - 4 (1.6%)
Mold, NOS*** T {2.4%) 1{=1%) T (5%) 207 1%) 1 (4.6%) 4 (1.6%)
Trichoderma
longibrachiatum 2 (=19%) T(=1%%) 1 (=19%) - - 2 (=1%)

Clin Infect Dis. (2015) 61 (3): 324-331
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Fig. 1. Number of non-Aspergillus mould infections in haematopoietic stem-

cell transplant recipients. Reprinted with permission [4]. © 2002 The Uni-
versity of Chicago Press.

International Journal of Antimicrobial Agents 27S (2006) S3—-S6



krusei

Fig. 4. Changes in predominant infective species in candidaemia [ 10-12].

International Journal of Antimicrobial Agents 27S (2006) S3—-S6



Kullanilan Antifungaller ve
Epidemiyoloji

ArmiMicRoBLAL AdcErs asn Casmoraerary, Feb, 2011, po 532-538 Vol. 55, No. 2
DGE-AR04T L R12.00  doi: V0T 2EAAC. O 1 2E- 1
Copyright & 2011, American Society for Microbiology. All Righis Reserved.

Recent Exposure to Caspofungin or Fluconazole Influences the
Epidemiology of Candidemia: a Prospective Multicenter
Study Involving 2,441 Patients”

Olivier Lortholary,>* Marie Desnos-Ollivier,'* Karine Sitbon,' Arnaud Fontanet,*
Stéphane Bretagne,'™ Frangoise Dromer,'-** and the French Mycosis Study Groupf

Insting Pastewr, Unité de Myoologie Moléculaire, Centre National de Référence Mycologie et Antifongiques, Paris,” CNRS URA3012,
Paris,® Université Paris Descartes, Service des Maladies Infectieuses et Tropicales, Centre d Tnfecticiogie Necker-Pasteur,
Hépital Necker-Enfants Malades, APHP, Paris,? Instinng Pastewr, Unité d'Epidémiclome des Maladies Emerpentes,
Paris,* and Laboratsire de Parasitologie-Mycologie, Université Pariz-Ext, and
Hapital Hend Mondor, AP-HP, Créteil.™ France

Received 15 Augusi 2010/Reinmed for modification 20 Sepiember 20000 Accepted 29 October 2000

A prospective multicenter surveillance program on yeast bloodstream infections was implemented in the
Pans, France, area without restrictions on ward of hospitalization (intensive care unit, hematology, and
surgery) or age (adulis and children). The present analysis concerns 2618 isolates collected over 7 years from
2441 patents. Centralized species identification and antifungal susceptibility testing using the EUCAST
methodology were performed. Almost 100 (23272,441) of the patients had recently (=30 days) been treated with
antifungal drugs. We analyzed the effect of recent exposure to Hoconazole (rn = 159) or caspofungin (r = 61)
on the proportions of the five major Candida species. For both drugs, preexposure was associated with a
decreased prevalence of Candide albicans in favor of less drog-sasceptible species (C. glabrara and C. bruser for
the former and C. parapsilesis and, to a lesser extent, C. glabrass and C. kruser for the latiter; P = 0.001). In the
muliivanate analyvsis, the risk of being infected with an 1solate with decreased susceptibility fo Huconazole was

1.29 o 4.31; P = 0.2} and with recent exposure to Auconazole (OR = 2.17; 95%: Cl = 1.51 o 3.13; P < L),

independently associated with an age of =15 years (odds ratio [OR] = 2.45; 95% confidence interval [CI] = /

while the nsk of being infected with an isolate with decreased sosceptibility to caspofungin was independently
associated with an age <15 years (OR = 2.53; 95% CI = 1.43 to 4.48; P = L1 ) and with recent exposure o
caspofungin (OR = 4.7%; 95% Cl = 2.47 to 9.28; P < L1}, These indings could infuence fufure recom-

mendations for the management of candidemia.



FIG. 2. Proportion of the five major Candida species responsible
for fungemia in patients with (& = 159} or without (o = 2,289 prior
exposure to fluconazoke (P = 001 or with (@ = &61) or withoot (& =
2 3ET) prior exposure fo caspofungin (P <2 (0001 (inckdent episodes
and recurrences are included).

ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Feb. 2011, p. 532-538



TABLE 1. Antifungal susceptibility of the five most frequent Candida species responsible for bloodstream infections according o recent
axposure to fluconazole or caspofungin prior to dizgnoess of fungemia®

Mo procaposzre recarded Frecgpesure recorded

L':p-u-s-u.r\-r drug e

and antifungal o, of GMIC (mgliter) o of GMIC {mgliter)
Fluconazole

Taital 2 188 077 (0.71-0E3)F 159 231 ({1.65-3.13) <0001

. alhicans 1731 024 (0.33-0.24) 58 036 (0.25-0.51) 53

. glabrii 413 1397 (1259-15.50) 44 1205 (13.19-24.7 120

. pampsilosis 5 057 (0LEBG—1.08) 3 162 (0%8-26d) s

. ropicalis Tl 0.E4 (0.70-1.00) EIII 152 {0.76-3.01) 0 SN

. Roruarei hd 34.15 (X9 88-39.07) 12 F51 (10.78-T5.41) 0402 \
Caspofungin

Taital 1520 007 (0UO7—0U0E) &1 016 (0.12-0.27) <001

. alhicans T3 005 (0u05-0U05) 13 004 (0u04-0.27) 0252

. glabriin 45 0LO7 {0UO7—0uE) i | 012 (DunE—0.19) 0418

. parapsilasis Y 028 (025031 19 032 (0. 33-0.45) 0893

. mopicalis 199 .06 (0U05—0U06) ]

. horuarei hd 015 (0L13-01T) 8 019 {0.11-033) 0571

* Roocat cxposurc was <3 days pricor 1o diageosis of fungomiz, and deta for inddont cpisodes and fist rocurmences arc included. GMIC, goometric mean MIC,
* Mann-Whilncy tost
* YWalues im pareniboscs arg 95% Cls.

ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Feb. 2011, p. 532-538



TABLE X Characteristics of patients and Candide sp. isolates responsible for incident fungemia according o recorded or not recorded recent

exposure? to fluconarole or caspofungin
Kecenl exposure o fuconaznds Hecont expomure 1o caspafungin
Group and chamcteristic MNane ed Heomeded fn — 13 - Nane jed e i »
I:rI = ]_-IIDE:I Lea [“ - ] I:l'l: — _'391] Recor {" - 5'|:|':|
Patients
Mean age (yr) 56.9(56.1-5T78F 5007 (47.0-54.5) =20.001 56.9 (536.0-57.7) 42.7 {36 T48.6) =L
Male gender” 1,3022 305 (60.4) TEN36 (57.4) 0518 143572391 (5000 3550 (70U 1s9
Hematolegical malignancy® 41072305 (17.8) 3136 (21E) 0168 41472 3091 (173) T50 (56,100 =00
Inten=ve care unit? 10732 305 (46.6) 0134 (5E.E) 0.0k 1,133/2. 300 (47.4) TS (4000 0320
Central venous catheter® 1,72372.305 (T4.8) 115136 (84.6) 0.010 1,793/2, 391 (7500 550 (D00 iz
After diagnosis of fungemia,
prescription of:
Fluconazole 1,733/1,938 (61.6) 431719 (31.3) <0001 126972 022 (62.8) TH5 (15.6) =L
Caspofungin 031,938 (20.3) SH129 (40.3) =20.001 42472 072 (21.10) 145 (46.T) =<0
Dieath before day 30° BSW2, 185 (30.3) 540134 (40.3) 0.856 B2 271 (393) 148 (43.8) 552
Eary death (<-day &)° AR1/B46 (56.9) 2653 (49.1) 0318 A9T/ETE (56.6) 121 (474) (506
Isolates®
Mixed infection™ TH2,305 (3.3) 336 (2.2) (.50 TT2.301 (3.2} 150 2.0 1000
Non-C. albéomes species” L1072 37T (46.6) 29130 (64.00 =0.001 L157/2 465 (465 L ) =<0
C. plebroe isolates™ A2 ATT(16.5) 35139 (25.2) 0011 41372 465 (16.8) 15151 (29.4) uoz3
Geometric mean MIC (mg/
liter) for the isolate
causng fungemia
Fluconazole 0.77 (LT1-083F 214 {1.51-3.0d) =20.001 0.80 [ T4-085) 217 (123-382) =L
Caspofungin 0.07 (07008 (008 (007008 0.1 0.07 (07-0.07) 0.7 (0.13-0.23) =0
Episodes due to at least one
isodate with decreased
susceptibility to:
Fluconazole 4522 305 (19.6) 47136 (34.6) =0.001 AR072 391 (1) 150 (380 (04
Caspofungin 121/1,854 (6.5) 107106 (9.4 0.231 119,91 (6.2) 12751 (2400 <L

# The daia indicals the oumber of individuak ar isclates for whom the corresponding information was awailablcfioa] oumber in the growp (%),
* The total number of isplaies sudied during incident candidomia was 1516
* ¥alues in parenibeses in this row anc 953% Cls
® Rooont cxposure was <% days prior o diagnoss of fungemia.

ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Feb. 2011, p. 532-538



Emergence of fusarioses in a university hospital in Turkey
during a 20-year period

B. Dalyan Cilo" » A. M. S. Al-Hatmi 2 + S. Sevedmousavi "2, A_J. M. M. Rijs" -
P. E. Verweij'™" « B. Ener' - G. S. de Hoog™*%%759 . A D). van Diepeningen?

Cilo BD, Eur J Clin Microbiol Infect Dis 2015
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Fig.1 Increasing incidence of Fiusarfum infections over the past 20 years
in the studied university hospital in Turkey

Cilo BD, Eur J Clin Microbiol Infect Dis 2015



Evaluation of candidemia episodes i patients with hematological maligpnancy between
January 2006 and December 2013

Gilden YILMAZ' Ayse CIFTCloglu’, Mehmet GUNDUZ®, Mehmet OZEN’, Hamdi

AKAN

! Ankara University, Faculty of Medicine, Department of Infectious Diseases and Clinical
Microbiology
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Distribution of Candida Species
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Figure 2: Distribution of Candidemia Cases by Year
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Antifungal Direnc

Microbiyolojik Direng
Invitro bir antifungal ajana kars1 mantarlarin
duyarli olmamasi

Belirlenen organizmaya yonelik duyarlik MIK
degerinin Uzerine ¢ikmasi

Klinik Direncg

Infeksiyon etkeni olan patojene yonelik invitro
aktivitesi olan antifungallerin uygulanmasina
ragmen fungal infeksiyonun eradike
edilememesidir.

Kombine



Antifungal Direnc

BMD (Broth Microdilution): Maya ve Kif
-CLSI
-EUCAST
Disk Diflizyon (DD): Maya ve Kif
-CLSI
Degisik ticari Urtnler
-E-Test
-Vitek?2
-Sensititre YeastOne



Antifungallerde Diren¢ Durumu

Candida glabrata Flukonazol Edinsel

Kaspofungin
Candida albicans Flukonazole Edinsel

Kaspofungin

Candida lusitanae Amfoterisin B
Aspergillus terreus Amfoterisin B intrinsik
Pseudallescheria boydii Amfoterisin B
Paecilomyces lilanicus Amfoterisin B

Fusarium species Tama



Mantarlar ile In Vitro/In Vivo
Dogrulamasiyla Yuzlesme

Aspergillus terreus Amfoterisin B Intrinsik
Candida glabrata Azol Intrinsik ve
edinsel
Candida krusei Azol Intrinsik
Candida lusitaniae Amfoterisin B Intrinsik ve
edinsel
Histoplasma capsulatum Flukonazol Edinsel

Pfaller, Rex 2002



Kandidemi Etkenleri ve Duyarhliklari

Susceptinility to antifungal agents

Candioa species Source Predisposing factorls Fluconazole ltraconazole Flucytosine Amphotencin B
C.albcans— Endogenous [gastromtestinal Neutropena, mucosal damage, presence of 3 S Stoff 3
tract], exogenous vascular catheter
C.gkrata  Endogenous Sold tumor, abdominal surgery, prior use of azoles SDDtoR SDDwR 3§ St
C. parapsiosis  Exogenous, endogenous  Presence of vascular catheter, hyperslimentation, 5 S 5 5
oresence of prosthetic heart valve

C.topicals  Endogenous Nevtropenia, mucosal damage 5 S 5 5
C. krusel Endogenous Neutropenia, receipt of fluconazole prophylaxs R 50DwR IR St/
C.lustanise  Endogenous, exogenous  Neutrapenia, hematologic malignancy 5 S 5 StoR
C. quliermondii Endogenous Netropnia 5 S StoR
C. dublmiensis  Endogenous Neutropenia, mucosal damage, HIV infection 5 S 5 5



Species

Aspergillus lentulus
Aspergillus ustus
Aspergillus terreus
Scedosporium aplospermum
Scedosporium prolificans
Fusarium solani
Paecilomyces lilacinus
Scopulariopsis brevicaulis
Lygomycetes
Trichosporon asahii
Geotrichum capitatum
Cladophialophora bantiana

Secilmis ilaca Direngli
Mantarlarin Antifungallere Duyarliklari

MIC range, mg/mL (no. of isolates)

ICZ

0.5-11(8)
1 to>8 (10)
0.03-8 (63)
0.03-2 (30)
2 t0 >32 (65)
=8 (15)

1t0>8(3)
>8 (25)
0.03-32 (51}
0.03-8 (15)
0.03-0.5 (23)
=0.03 to 0.25 (10}

VCZ

1-2 (8]
4-8 (10)
0.25-4 (63)
=0.03 to 0.5 (30}
0.5-8 (55)
1-4 (10)
0.2-1(3)
>8 (25)
2-64 (51)
0.015-8 (15)
0.03-0.5 (23}
=0.03to 1 (10)

PCZ

NA
2 (1)
0.06-0.25 (8)
0.125-1 (13)
2 to >8 (55)
>8 (6]
0.12-0.5 (3]
>8 (25)
0.06-2 (36)
0.12-1 (5}
NA
<0.03 to 0.06 (5}

AMB

1-2 (8]
0.25-8 (10
0.12-16 (63)
0.5 to >16 (30)
1 to >16 (55)
0.25-8 (15)

>8 (3]
8 to >16 (25)
0.03-2 (51)
0.5-16 (15)
0.06-0.25 (23)
0.25-0.5 (10)

CAS,
minimal effective

concentration range
in mg/mL
(no. of isolates]
2-16 (8)
2-8 (8)
0.06-0.5 (13)
0.25-4 (11)
4-8 (2)
=8 (29)
3 t0 >100 (5)
4 to >16 (25)
>16 (15)
>16 (9)
0.5 (1)
2-8 (5}




GENEL ETKI MEKANIZMALRI

Squalen

Alilaminler/tiyokarbamatlar S l Epoksidaz

siklaz

Azoller _ lanosterol
C-14 demetilaz

Morfolinler < v Al4 rediiktaz

A8-7 isomeraz

v

Ergosterol

Ergosterol biyosentez basamaklari ve antifungal ilaglarin etki yerleri



Antifungaller ve Etki Mekanizmalari

Mycograb

ell wall B-1,3 glucan
N ———___Candins
~ + Anidulafungin
+ Caspofungin
* Micafungin

Glucan synthase

~=Ergosterol
| =~_Polyenes

+ Amphotericin B

- Ketoconazole
* Flu- & itraconazole

Flucytosine |
- Voriconazole & PGSGCDHEEGIE

TE‘.r“bl:ﬁﬂ'FI'HE‘.



Antifungal Direncler: Direnc Mekanizmalari

v Azol
v'Hedef degisimi/amplifikasyonu
v Effluks

v’ Ekinokandinler
v'Hedef degisimi



TastE 2: Nature, target, mode of action, and fungal resistance mechanisms of the major antifungal drugs used in human therapy.

Antifungal agent Mode of action and cellular target Mechanism of resistance
absence of ergosterol (loss of function mutation
polyenes binding to ergosterol in ERG3 or ERG6)
decrease of ergosterol content in cells
inhibition of cytochrome p450 function: efflux mediated by multidrug transporters
14a-lanosterol demethylase {ERGI 1) sterol ﬁll decrease of ilﬂ:lllit}" n Ergl ]p by mutations
azokes desaturase (ERG5) | - i
upregulation of ERGI1
alterations in the ergosterol biosynthetic pathway
allylamines inhibition of squalene epoxidase (ERG1) unknown
. inhibition of sterol A" reductase (ERG24) and the
morpholines unknown

A™ isomerase (ERG2)

5-fluorocytosine

inhibition of nucleic acids synthesis

defect in cytosine permease

deficiency or lack of enzymes implicated in the
metabolism of 5-FC

deregulation of the pyrimidine biosynthetic
pathway

echinocandins

inhibition of f-1,3 glucan synthase (FKS1¢:2)

alteration of affinity of echinocandins for
B(1,3)-glucan synthase




Clin Microbiol Rev 1998;11:382-402.



Azollerin Etki Mekanizmalari

— Triazol + Triazol
Ergosterol Toksik sterol
Azol
o O O O O O Ergosterol O Ql
e e e e e —> —)l
P45C1)4DM Erg3 P45?4DM
> %Toksik sterol
O Erg3

Cowen LE. Eukaryotic Cell 2008 7:747-764



Azollere Diren¢c Mekanizmalari

Effluks pompasinin
asiri islenmesi

aP450,,,, geninde Erg3 Mutasyonu
degisiklik, mutasyon ve ve sentez degisikligi
asiriislenmesi

Steroliin Degisimi i i E ﬂ

Triazol
©OO0000OO © O ©OO0000O0O
3> > > > > > Ergosterol > S>> Bt R, Ergosterol
PA50 5y  Erg3 PA50 140m Mutasyon PASO oy, Erg 3
= >
O Erg3

Cowen LE. Eukaryotic Cell 2008 7:747-764



Tanimlamalar: Azole-Direncli

. Azol: Tek ila¢c direnci (ITC ve VOR >
4ug/ml, POS > 2ug/ml)

. Coklu azol direnci: En az 2 veya Uzerinde
Ilaca direnc¢ olmas:

Panazol: Tum test edilen azollere kars1 direng
olmasi

Denning, Verwelj, 2009



A. fumigatus’de Azol Direnci Mekanizmasi; Cyp51A

43

mutasyonu
el TR+HL98 M220
Coklu Azol Direnci ing”tere 12 6 9
7N Hollanda 0 94 3
(%)
CTROCTR L98H M220 G448
1 1 | | F-helix 1 G-helix Cyp51A
(. ]
Promoter T
l G138 @ @
ITCZ direnci Coklu Azol Direnci Coklu Azol Direnci
POSA direnci

Membrana bagli bolge

Membrana bagli bolge

Verweij PE, et al. Lancet Infect Dis 9: 789-795, 2009



Aspergillus fumigatus’un ila¢c Duyarhh§i-Nagasaki Universite Hastanesinde
Klinik Izolatlar (196 izolat) (Wild-type disi siklig)
Avrupa Verileri ile Cyp51 A Mutasyon Hizi Igin Karsilastirma

44

Cyp51 A Mutasyon Hizi

Nagasaki, JAPAN % 87.5
U.K. % 57
Netherland % 88
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Azol Capraz Direnci

Itra direnci =% 100
Posa direnci =% 74
Vori direnci = %65
Amf-B direnci =% 0

Howard SJ et al. EID. 2009:15:1068-76



Capraz Direng

v’ Capraz diren¢ azol ilaclar1 arasinda in vivo ve
In vitro olarak gerceklesir ve Cyp51A’de
0zgun mutasyonlara bagli olarak gelisir.

v ITC ve posakonazol arasinda bildirilmistir.
v ITC ve vorikonazol arasinda bildirilmemistir.

Oakley 2000, Moore 2000



Cogul Triazol Direncli Aspergilloz

Verwelj PE, Mellado E, Melchers WJ
N Engl J Med. 2007 356 (14):1481-3.



Klinik Ozellikler

Primer Direncg +

Sekonder Direng  ++

In vivo-in Vitro ++

Dogrulama .

Risk faktorleri Uzun sureli azol
tedavisi: ++
Uzun sureli azol
profilaksisi: ++

Cagraz Direng ++ -
Coklu Azol ++

Direnci

Sonuglar Oliim: ++

(+)’lar agirhig1 gosterir

Lass-Florl, 2009



Azoller: Vorikonazol, Posakonazol, Itrakonazol

PN
Ergosterol

14-a-sterol demethylase

Lanosterol
N/



Azollere Karsi Diren¢c Mekanizmasi

A

llacin Aliminda Degisiklik llag Efluksunun artmasi
' Elacm export/importunda degisiklikler

P N .
S1A 2. Sterol biyosentezinde degisiklikler

S1A

Ccyp51A geninde mutasyon

llac hedefinin olmasi gerekenden
fazla okunmasi



AZOLE DIRENCLI ASPERGILLUS FUMIGATUS




Amino Asit Degisikligi Direncli Ilaclar

M2201, M220V, M220K, ITC’adirencli ve POS’a,

M220T VOR’a, RAV’a duyarlik
azalmasi

Gb4R, G54E, G54W, ITC ve POS

Gb4V

L98H Cogul azol direnci olmasi
(ITC, POS, VOR,
ravukonazol)

G138C ITC, VRC ve uzun sureli
tedaviler

Mellado (2004,2005, 2007), Verweij 2007, Snelders 2009



Bazi merkezlerde gorilme sikhgi giderek artmaktadir.
In vivo ve in vitro
Uzun sureli azol kullanimu ile iligskilendirilmistir.

Molekller mekanizmasi da ¢ok iyi bilinmemektedir.




Klinikte Azol Direncli A.fumigatus Sikhgi




Hasta Sayisi
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Aspergillus fumigatus’ta Azollere Karsi Gelisen Direncin
Sikhgi ve Diren¢c Mekanizmasinin yayginligi
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Azole resistance in Aspergillus fumigatus:
a growing public health concern

Edith Vermeulen®, Katrien Lagrou™ b and Paul E. Verwei®

Purpose of review

Reports from the end of the 20005 forced the medical community to take azole resistance in Aspergillus
fumigatus into account. Mot only patients with chronic aspergillus disease, who develop resistance during
longterm azole treatment, but also azolenaive patients are at risk, owing to the presence of resistant
strains in the environment. The purpose of this review is to overview the latest findings conceming the
origin, evolution, and implications of azole resistance in A. fumigatus.

Recent findings

TRa24/198H is the predominant resistance mechanism of environmental origin in A. fumigatus. Recent
epidemiological data show that this mechanism is an expanding problem, with reports from Ching, Iran,
and India. However, the TR3,4/L98H strains from the Middle East are genotypically different from the
European isolates; their emergence is, therefore, not due to simple geographical spread of the ‘European’
isolates. A new environmental resistance mechanism, TR,/Y121F/T28%A, was detected in the
Metherlands, conferring voriconazole resistance. In patients chronically treated with triazoles, the spectrum
of resistance has become more diverse, with the emergence of non-CYP5 1 Amediated mechanisms. Central
registration of treatment and outcome data of patients with resistant aspergillus disease are needed.

Summary
Azole resistance in A. fumigatus is evolving to a global health problem.

Keywords
aspergillosis, Aspergillus fumigatus, CYP51A, drug resistance, fungal

Curr Opin Inf Dis 2013; 26:493-500



Table 1. Rate of resistant isolates among clinical Aspergillus fumigatus isolates and prevalence of resistance in

colonized or infected patients
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FIGURE 1. Gecgraphical spread of the TR14/L98H resisiance mechanism [countries reporting TRa4/L98H marked in crangs).

Curr Opin Inf Dis 2013; 26:493-500



Table 2. Evidence for a fungidde-driven route of resistance selection

Rekerance
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Curr Opin Inf Dis 2013; 26:493-500
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Original article

First determination of azole resistance in Aspergillus fumigatus strains @ CroseMatk
carrying the TR34/L98H mutations in Turkey

Giilsah Ece Ozmerdiven °, Secil Ak ”, Beyza Ener *~, Harun Agca °, Burcu Dalyan Cilo ?,
Berrin Tunca °, Halis Akalin
2 Uhuda§ University, Faculty of Medicine, Department of Medical Microbiology, Goriikle, 16059 Bursa, Turkey

B [udag University, Faculty of Medicine, Department of Medical Biology, Gorilkle, 16059 Burse, Turkey
© Wludag University, Foculty of Medicine, Department of Clinical Microbiology and Infectious Diseases, Gorikle 16059 Bursa, Turkey

ARTICLE INFO ABSTRACT
Artidle history: Aspergillus fumigntus is the most important eticlogical agent of invasive aspergillosis. Recently, an
Received 24 December 2004 increasing number of azole-resistant A. fumigarus isolates have been described in various countries. The

Received in revised form prevalence of azole resistance was investigated in this study using our culture collection of A. fumigatus
ﬂ ﬁp::jgéi i 2015 isolates collected between 1999 and 2012 from clinical specimens. Seven hundred and forty-six
M:TEHL_E“W:H May 2015 A. fumigatus isolates, collected from 419 patients, were investigated. First, all isolates were screened

for resistance to itraconazole by subculturing on Sabouraud dextrose agar that contained 4 mg/L itra-

conazole. For isolates that grew on the itraconazole containing agar, the in vitro activities of ampho-

Eeywords:

.ﬂspzmrﬂus,l‘unu'gutus tericin B, itraconazole, voriconazole and posaconazole were determined using the Clinical and Laboratory
TR34/198H mutation Standards Institute (CLSI) M38-A reference method After PCR amplification, the full sequence of the
Azole resistance cyp5IA gene and its promoter region was determined for all in vitro azole-resistant isolates. [traconazole

resistance was found in 10.2% of the A. fumigarus isolates. From 2000 omwards, patients were observed
annually with an itraconazole-resistant isolate. According to in vitro susceptibility tests, amphotericin B
exhibited good activity against all isolates whereas the azoles were resistant. Sequence analysis of the
promoter region and CYPS1A gene indicated the presence of TR34/L98H in 86.8% (n = 66) of isolates. This
initial analysis of the resistance mechanism of A. fumigatus from Turkey revealed a common TR34/198H

mutation in the cyp51A gene.
@ 2015, Japanese Society of Chemotherapy and The Japanese Association for Infectious Diseases.
Published by Elsevier Lrd. All rights reserved.

J Infect Chemother 21 (2015) 581e586



In conclusion, this study reveals that there are azole-resistant
A fumigatus strains in our clinical isolates and that the major
resistance mechanism in these strains is the TR34/L98H mutation
related with agricultural fungicides. Thus, we emphasize the need
of further studies that show genetic relationship between dinical
and environmental strains exactly. This study is the first study
demonstrating TR34/L98H mutation in Turkey and, although it did
not show a tendency towards increasing, it has been observed in
nearly every year from 2000. It has to be kept in mind that resistant
strains with TR34/198H mutation can always be observed in inva-
sive infections and azole compounds should be used carefully for
prophylactic and treatment purposes. Clinics and laboratories
should cooperate effectively to isolate the A. fumigatus and, in order
to identify resistance, in vitro susceptibility tests should be per-
formed when necessary.

J Infect Chemother 21 (2015) 581e586



Discussion

The epidemiology of Candidn nfections has changed in
recent years, Whikt the mumber of patents suffering
from such infecions has increased, the Candida species
involved have bacome more numerous as NAC species
begin to emerpe. The various Candida species vary in
their susceptibility to the available antifungal agents.
The intrinsic resistance to antifungal therapy observed
in some species, along with the development of
acquired resistance during treatment in others, is
becoming a major problem in the manapement of
Candida inkctions, Antifungal susceptibility testing has
therdore become essential for effective palient man-
agement and resistance surveillance.

Mycoses, 2015, 58 (Suppl. 2), 2-13



Ekinokandin



Ekinokandin Direnci

Glukan sentazi kodlayan FKS1 genindeki mutasyonlar
-S678Y laboratuvar kaynakli mutant
-S678Plaboratuvar kaynakli mutant

Genin asiri kodlanmasi/ekspresyonu

A. fumigatus R A. fumigatus control
Co CAS o CAS
Af-FKS
‘ , —

Co: Tedavisiz A.fumigatus
CAS: KASP ile tedavi edilmis

A.fumigatus Med Mycol 2005 AAC 2007



Kandida’da Ekinokandin Direnci

0 Fks1p 1900

zoo 400 s00 1400

F641-P649 1345-1365
HS1 HS2

Fks1/2’nin HS1 ve HS2 bolgeleri kandidalarda direng ile iliskili bulunmustur.

Candida albicans gibi diploid organizmalarin hem homozigot hem heterozigot
mutasyonlari dirence neden olur.

Belirgin mutasyonlar tiim ekinokandinlar arasinda ¢apraz dirence neden olur.

Drug Resist Updates 2007;10:121-30.



FKS1 Mutasyonu Ila¢c Duyarhiginin Azalmasim Yansitir ve
C.albicans’da GS Enzim Kinetigi Etkiler

Ozellik Antifungal SC5314 A15-10 (S645P)
Ila¢ (Parenteral)
MIK (ug/mL) ANF 0.08 4.0
KASPO 0.42 8.0
MIiKA 0.05 4.0
Ki (ng/mL) 1.33 2563.7
2.97 1358.0
27.97 2249.5
Vmaks (nmol/min) 6.717 3.263
Km (mM) 0.125 0.091

AAC2009;53:112-22.




Edinilmis Antifungal Direnc¢

Azoller

Ekinokandinler

Amfoterisin B

Hedef P450 demetilaz Glukan sentaz Ergosterol
Hedef Gen CYP51A FKS1

Mutasyonu

Hedef st CYP51A+ v

REGULASYON Promotor

Effluks Pompasi \




Kandida ve Aspergillus Izolatlarinda Direnc
Mekanizmasini Tetikleyen Genler

Triazoles
« Target site mutations
« Target site upregulation

* Drug efflux transporters
ABC

MFS

« Transcription factors
ABC

MFS
ERG

Chromosomal aneuploidy

Echinocandins
Target site mutations

Genetic target

Candida Aspergillus
C. alblcans Erg11 Cyp51 A
C. alblcans Ergi11 Cyps1A
C. alblcans Cdr1,Cdr2 Mdr1, Mdr4
C. glabrata Cdr1, Cdr2, Snqg2
C. alblcans Mdr1 Mdr3
C. alblcans Tac1
C. glabrata Pdr1
C. alblcans Mrri
C. alblcans UpC2
C. alblcans Chromosome 5
C. alblcans Fks1 Fks1
C. glabrata Fks1, Fks2
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Aspergillus fumigatus Izolatlarinda

Genotype G54X GHMW LI98X TR/L9X G138X G138C

Drug
ltraconazole R R 5 = F R
Voriconazole S S 5 R = R
Posaconazole | g R 5 S 5 S
Ravuconazole | g g 5 R F R

Current Opinion in Infectious Diseases 2009,22:568-573



Dinlediginiz icin tesekkir ederim.
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