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* Dogada yaygin
— Toprak, bitki artiklari, organik maddeler

» Onemli bitki patojeni
— Ekonomik kayiplar

 Hayvan ve insanlar _
Firsat¢i enfeksiyonlar




 International Code of Nomenclature for Algae, Fungi
and Plants

Ocak 2013

"One fungus one name”

Her fungal turdn anamorfik ya da teleomorfik bir
tek isim tasimasi gorusu

. Heamonec’rria} Fusarium

* Gibberella «200'den fazla tir
«20'den fazla tir kompleksi



Fusarium bacfricides CBS 117.35
Fusarium anthophilum NRRL 13802
Fusarium guftiforme CBS 184.20

7ot Fusanium succisas CBS 210.78

Fusanum buibicofa CBS 220.78
Fusarium subglutinans CBS 74787

_E Fusarium verficilioides NRRL 43547
ga— Fusarium verticillicides NRRL 42687
Fusanum napiforme CBS T4887 T

Fusarium nygamai CBS 140.85

75 Fusanium thapsinum = Gibberella thapsina NRRL 25220
Fusanum acufsfum CBS 73087

'I: Fusanium concentncumn CBS 833.85

|— Fusarnium diamini CBS 118850

Emm‘m sacchar NRFL 44001 &

o
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Fusarium wdwn CBS 178.32
B0 Fusarium phyfophium CBS 216.78
Fusarium profiferaturm NRRL 43666 +
lagt Fusarium fujifurc NRRL 43610
Fusanum oxysporum fs5p. cananensis CBS 130183
— Fusanium oxysporum f.5p. sechmese NRRL 22533
Fusanium oxysporum NRRL 26374 &
Fusanium oxysporum f5p. cubense NREL 25008
Fusariwm inflexum CBS 716.74
Fusanium redolens MRRL 52814
Fusarium #ricinetum MRRL 54147
Fusanum concolor CBS 46301
=33l Fusarium concolor CBS 120068 T
74— Fusarum chismydosponsm MRAL 43633 [
Fusanum mefsoni NRRL 13338
77 Fusanum lunuiosporum CBS 638,70
57 || Fusanum cerealis CBS 580,03
Fusanum graminearum = Gibberella zeae NRRELI1084
5/ Fusanum vorosil NRRL 45800
Fusanum sporotrichicides CBS 447 87 L |
Fusanium camploceras NRRL 13381
Fusanum sp. NERL 43835
Fusarium equiseli MRRL 43838
Fusanum equisedi MRRL 34004
Fusanuwm incamatum NRRL 34032

e

Fusarum ncamafum MRRL 43488
Fusarium junatum CBS 110312
9'g| Fusarium dimewm CBS 175.31
Fusarium delphinoides CBS 110310
Fusanum decemcefiware FA-SHPZHI

g7 Fusanum eumarti CBS 334.92
Fusanium solani MRRL 22611

s

™ Fusaniwm solani £ 5p. mon NREL 22230
Fusarium solani CBS 224.34
Fusarium Fchenicola NRRL 32424
22| Fusarium lichenicola MRRL 25030
Fusarium Fchenicola NRRL 34123
Fusanum solani NRRL 22403
Fusanum sofani CBS 400,03
Fusarium falciforme NRRL 327B6
Fusarium ficiforme MRRL 32307
Fusarium &iciforme CBS 101427
Fusarium { Acremonium) ficiforme NRRL 32709
Trichoderma satumispora ATCC 13903
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Filogenetik agidan yiksek iligkili tiirler
“tiir kompleksi"

GFSC

F. fujikuroi tir kompleksi

‘== F. oxysporum tir kompleksi

rsc . chlamydosporum tir kompleksi

F. sporotrichioides’in yer aldigi tir kompleksi

#=c F.incarnatum-equiseti tiir kompleksi

FDSC

F. dimerum tir kompleksi

F55C

F. solani tir kompleksi



Fusarium enfeksiyonlari

*Hastanin bagisiklik durumu

*Etkenin viicuda giris yolu



http://eyeworld.org/images/New_Articles/2010/10/26_b.jpg

Epidemiyoloji

Son yillarda,

- Immiinsipresif hasta sayisindaki artig
* Profilaktik ve teropatik tedavi yaklagimlari
« Surveyin uzamasi

Fusarium

enfeksiyonl




Dissemine Fusariyoz

Mortalite oranlari %70-7%90

Etkenin tanimlanmasindaki yetersizlikler

2

Birgok antifungale yiiksek direng



Tani

* Klinik bulgular
* Radyolojik bulgular

» Histopatoloji

— Dokuda Fusarium hifleri
* Dar (3-8 mikron ¢apinda)
* Hyalin

_ * Aspergillus spp.
« Scedosporium spp.

 Septali

. 45°dallanma KULTUR




Tanimlama

Siklohekzimid icermeyen besi yerlerinde
Hizla ¢ogalir

Beyaz, eflatun, pembe, gri veya somon rengi
Kadifemsi, yunimsu koloniler

Mikroskopi:

* Makrokonidiyum
— hyalin, ¢ok hicreli, muz benzeri
* Mikrokonidiyumlar
— hyalin, tek hiicreli, oval-silindirik

Fusarium genusu igin karakteristik



Tir Tanimlamasi

* Morfolojik Tanimlama
— Deneyim gerektiriyor
— Standart ve 6zgll besiyeri
— Ozgiil yapilarin goriilmesi 6-8 hafta
— 750 hata

— Klinik suslar &
* Koloni dejenerasyonu

* "Pionnotal” fenotipe donisim

* Molekiler Tanimlama
— DNA dizi analizi



Epidemiyoloi
» %50 Fusarium solani tir kompleksi

» %20 Fusarium oxysporum

» %10 Fusarium fujikuroi tir kompleksi

o Tir dagihmi cografi farkliliklar

 Duyarlilik paterninde tiire 6zgi degisiklikler




Klinik 6rneklerden izole edilen Fusarium
tirlerinin multilokus filogenetik analizi

CBS-KNAW Fungal Biodiversity Centre

An institute of the Royal Netherlands Academy of Arts and Sciences
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ARTICLE
Emergence of fusarioses in a university hospital in Turkey
during a 20-year period

B. Dalyan Cilo" + A. M. S. Al-Hatmi™™ + S. Sevedmousavi'™""'* . A. J. M. M. Rijs'"-
P. E. "»'l:rwl:ijm + B. Ener' - ;. S. de Iluuguiﬁ“m"‘; « A. D. van Diepeningen 3

» Uludag Universitesi Tip Fakiiltesi
« 1995-2014 yillar arasinda

* Fusarium enfeksiyonu gelisen 47 olgu
— %23,4 siperfisyal
— %447 lokal invazif
— %31,9 dissemine




Olgu sayisi

1995-2014 yillari arasinda UUTF Hastanesi'nde
Fusarium spp. enfeksiyonu gelisen olgular

30

W Dissemine

m Lokal Invazif

M Siperfisyal

1995-1999 2000-2004 2005-2009 2010-2014
Yillar

P<0.01



Fusarium enfeksiyonu gelisen olgularda
altta yatan hastaliklar

Fusarium Enfeksiyonu
Altta yatan hastalik Siiperfisyal Lokal invazif Dissemine
(hasta sayisi)
Hematolojik maligniteler @ (19) - 7 12
Solid organ kanseri ® (5) - 4 1
Kronik hastaliklarc (12) 2 9 1
Keratit (4) 4
Onikomikoz (4) 4
Diger (3) 1d le 1f
Toplam(47) 11 21 15

aAkut myeloid losemi (11), Akut lenfoblastik 16semi (5), Multipl myelom (1) Myelodisplastik sendrom(1),
T hiicreli lenfoma (1)

bLarinks kanseri (1), Akciger kanseri(1), Malign melanom (1), Adrenal korteks kanseri (1), Pankreas
kanseri(1)

Periferik arter hastaligi (2), Aplastick anemi(2), Wegener granilomatozu (1), Serebrovaskiiler
hastalik (1),

Renal transplant (1), Kronik renal yetmezlik (1), Hepatik siroz (1), Parapleji (1), KOAH (1), Diyabet (1)
dYanik, ¢Kist hidatik, fDiisiik dogum agirlikli yenidogan



Tdr Tanimlamasi

ITS (internally transcribed spacer)

LSV (285 large ribosomal subunit)

EF-1a (franscription elongation factor 1 alpha)
RPB-2 (subunit of the RNA polymerase)

e e rss -9 Las —-

DNA izolasyonu 135 5.5 8 285

ITS 1 T 2 Wa— T

Hedef DNA'nin PCR ile amplifikasyonu

- oo

Sonuglarin analizi

| I

Sekans reaksiyonu ——  Kapiller elektroforez ile
Piirifikasyon olugturulan dizilerin

saptanmasi



Izole edilen Fusarium suslarinin tir

dagilimi

Fusarium Enfeksiyonu (hasta sayisi)

Fusarium species Siiperfisyal | Lokal invazif | Dissemine |Toplam
Fusarium petroliphilum (FSSC-1) 1 (4) 5
Fusarium solani s.s. haptotype 5 (FSSC-5) 4 2 - 6
Fusarium keratoplasticum (FSSC-2) 2 2
Fusarium solani s.s. haplotype 6 (FSSC-6) 1 1
Fusarium proliferatum (FFSC) 1 8 4 13
Fusarium verticillioides (FFSC) ? 3
Fusarium andiyazi (FFSC) 1 1
Fusarium oxysporum (FOSC) 1 1
Fusarium dimerum (FDSC) 1 1
Total 7 14 12 33

Dalyan Cilo B, et al. Eur J Clin Microbiol Infect Dis, 2015




Fusarium suslarinin antifungal duyarlilik

oranlari

MIC/MEC (mg/L)

Amphotericin B Voriconazole Posaconazole Fluconazole Itraconazole  Anidulafungin Caspofungin

MIC GM MIC GM MIC GM  MIC GM  MIC GM MEC GM  MEC GM
Species (n) Range MIC Range MIC Range MIC Range MIC Range MIC Range MEC Range MEC
FSSC (15) 2-16 6,06

Fusarium petroliphilum (FSSC-1) (6)
Fusarium solani s.s (FSSC-5) (6)
Fusarium keratoplasticum (FSSC-2) (2)
Fusarium solani haplotype 6 (1)

0.12-16 1.41

2

FFSC (17)

Fusarium proliferatum (FFSC)(13)
Fusarium verticillioides (FFSC)(3)
Fusarium andiyazi (1)

2.77 0.12-16

0.12-16

2.26
4.22

3.60

FOSC (1) Fusarium oxysporum

FDSC (2) Fusarium dimerum

TOTAL (35)

aNot examined

Colour code:

4 mg/|

Dalyan Cilo B, et al. Eur J Clin Microbiol Infect Dis, 2015




Sonu¢

Fusarium enfeksiyonlari artis gostermekte

Antifungal duyarhlik paternlerinde tiire 6zqii

farklhliklar mevcut
Tir fanimlamasi 6nemli, ancak uygulanmasi zor
Antifungal duyarhlik testleri tedaviye yardimci

Tedaviye yon vermek agisindan daha fazla in-vitro ve

in-vivo klinik ¢calismalara ihtiyag var
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