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Invaziv Fungal Enfeksiyonlar (IFE)

* Hayati tehdit eden firsatci
enfeksiyonlar

e Kanser hastalari
Nakil olan hastalar

* No6tropeni, mukoza bariyerinin
bozulmasi yogun antibiyotik ve
kortikosteroidler

Otoimmun hastaligi olanlar

. imm_unsi]presYon yapan ilaclar ve
kortikosteroidler

Kronik hastaligi olanlar

* Kronik grantlomatoz hst

* Kronik akciger hst

* Kronik renal hst..vs

* Kronik CMV enfeksiyonlari
Yogun bakim hastalari

* Yogun bakim ihtiyaci olan blyuk
cerrahi gecirenler

* Yogun bakim ihtiyaci olan influenza ve
covid-19 hastalari

| Malignite

Lass-Fldrl C. Mycoses 2009; 52: 197-205.



Invaziv Fungal Enfeksiyonlar

Candida turleri

Aspergillus turleri

Pneumocystis jirovecii

Cryptococcus neoformans

* Candida disi maya mantarlari
e Aspergillus disi kif mantarlari

I g —

Trichosporon tiirleri \ I Mucorales takimi
/ Malassezia tiirleri ) Fusarium turleri
\ Geotrichum candidum I Pseudallesheria/Scedosporium
Saprochaete capitata / Esmer mantarlar
I = T
~ -~ S



invazif Fungal Enfeksiyonlarin Insidansi

Incidence per million per year (period)
CPHA® cDcC? NHDS® CDC' NHDS*

Mycosis (1980-1982) (1992-1993) (1996) (2000) (2003)
Candidiasis 2.6 728 2282 100.0 290.0

Histoplasmosis 13.9 7.1 13.6 NA' NA

Aspergillosis 8.4 12.4 343 NA 22.0
Cryptococcosis 4.0 65.5 296 13.0 NA




invazif Fungal Enfeksiyonlara Sebep Olan Tiirlerin Dagilimi

% Infections by clinical service (N)
GMED HEME ST HIV NICU 30T ST SURG Total
Pathogen group (3640) (L0100  (37) (263) (54) (686) (863) 1906)  (6,01)

Candida spp N RO Y &,

Cryptococcus spp. 40 A 0.0 48.7 0.0 b.d Lb 10 45

Other yeasts' 1.2 133 2.1 ] 34 0.0 1.0 1.2 0.8

14
Aspergillus spp. i3 G 43 19 49 34 @

Lygomycetes 5.2 b4 L] 1.9 1.7 0.0 . 14
Other mould" ) b4 Lb 0.0 47 13 A Al

Endemic fungi 0.5 0.0 26 0.8




Invazif Fungal Enfeksiyonlarin Gérilme Siklig
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& 1000 IA in COPD

= 900 1A in iU
= 3 1A in lung cancer
ol
S 800 Hl A in leukaemia, lymphoma, and allogeneic HSCT
= Bl Candidaemia
'TEU 700 — [ Invasive candidiasis without candidaemia
| 600 = El Pneumocystis pneumonia not in AIDS
= [0 Pneumocystis pneumonia in AIDS
éf 500 — [ Cryptococcal meningitis not in AIDS
s o - Bl Cryptococcal meningitis in AIDS
= 6 548 000 estimated annual incidence
£ 300
=

Denning DW. Global incidence and mortality of severe fungal disease. Lancet Infect Dis 2024



| Invaziv Fungal Enfeksiyonlarda Tani

Tani - Z0R

Erken tani —> daha da ZOR

Invaziv fungal enfeksiyonlarda
tedaviye erken baslanmasi
basariyi arttiriyor




Bu nedenle invaziv fungal enfeksiyonlarda yogun ampirik
tedavi uygulaniyor

Hepatic

All azoles
Amphotericin B
5-FC
Echinocandins

Gl

»

ltraconazole
Posaconazole
5FC

& ¢

Renal toxicity

Amphotericin B
Cyclodextrins possibly
toxic (IV voriconazole)

Cardiac
Cardiomyopathy Amphotericin B
(itraconazole) Echinocandins

QTc prolongation
(all azoles, especially
with drug interactions)

Amphotericin B (anemia
associated with decreased
epoetin production)

CiDDI YAN ETKILER

ARTMIS MALIYET



IFE acisindan yuiksek riskli olan hasta

Klinik bulgular
AB tdv ragmen dismeyen ates

IFE agisindan odak
-

= — Sqlunum yollari
GIS , katater...vs
Tani

Goruntiuileme Yontemleri
Toraks BT
Abdominal US

Etiyolojiye Yonelme

Kan kulturleri, Doku, Solunum
ornekleri

DMI ve Kiltir

Diger yontemler




Invazif Fungal Enfeksiyonlarin Tani ve Yonetimi

CLSI M54-A
IDSA-ASM Kilavuzu
ECiL-3 — Klasik Tani Kilavuzu
ECiL — Biyolojik Belirtec Kilavuzu
ECiL-3 — Mukormikoz Kilavuzu
ESCMID — Candida Tani Kilavuzu
ESCMID-ECMM - Feohifomikoz Kilavuzu
ESCMID-ECMM - Hiyalohifomikoz Kilavuzu

ESCMID-ECMM — Mukormikoz Kilavuzu

ESCMID-ECMM — Nadir Gériilen invazif Maya Enfeksiyonlari Kilavuzu



Etiyolojik Tanida Konvansiyonel Yontemler
Altin Standart

o Kultlr

. !)irekt Mikroskobik
Inceleme

\_Y_}

 Uygun ornek almak
* Ornekleri uygun islemek
* Sonuclari dogru yorumlamak




Fungal Enfeksiyonlar icin Uygun Ornekler

* Biyopsi drnekleri * Solunum yolu drnekleri (Balgam, DTA, BAL,
* Nazal, sizonazal, deri, karaciger, MSS........ VS N Bl—; glb')
« Steril cerrahi kosullarda alinmal * Sabah ilk balgam tercih edilir
 Kesinlikle formol gibi fiksatif konulmamal * BAL orneklerinin miktari 5-10ml olmahdir
* Gazl bez icinde gonderilmemeli » Agzi kapali steril kaplara alinmasi gerekiyor
* Steril bir kap icine aimr o * En fazla iki saat oda sicakliginda tutulabilir
) Eﬁlrelejnrggflli?l 6nlemek icin steril serum fizyolojik * En fazla 24 saat buzdolabi sicakliginda tutulabilir
* Kan, kemik iligi ve steril viicut sivilari * Idrar

. .. . e Uri o|?

e Alinirken kontaminasyon onlenmeli Uriner son-da v?rl|g|_. o ,

« Uygun miktarda alinmall * Candida turleri gecici olarak kolonize
e Steril viicut sivilart 2mP’nin iizerinde e Kadin hastalarda vajinal kontaminasyon

olmalidir » Sistemik enfeksiyonlarda mantarlarin cogu bobregi

 Oda isisinda saklanmali tutar
) .. i * En fazla iki saat oda sicakliginda tutulabilir
* Aspirasyon Ornekler;i * En fazla 24 saat buzdolabi sicakliginda tutulabilir

* Paranazal sinils aspirasyon materyali

* Nazal surunti ornekleri kullanilmamalidir * SUrdantu ornekler uygun deg”d'r

* Sadece Candida mukoza enfeksiyonlarinda alinabilir
e Cift ekivyonla alinmalidir



* Sporlar
'BIaStOSpOrE>| Tomurcuklanma I‘

° Artrospor E>| Fragmantasyon | ‘ ‘

e Hifler
* Yalancl hifler =)

* Hiyalen hifler }
* Esmer hifler

* Mucarales takimina 6zgii hifler )




Kuf Mantarlari

A

loriopsis vb kuf

Aspergillus, Fusarium , Scedosporium, Acremonium, Scop
mantarlar) =) hiyalohifomikoz

" «:orales takim| we——) mukormikoz

° ° ‘, . ',l‘:._ o _A'n s
Esmer mantarlar msp Feohifomikoz '}{;g‘f,;,- =




- Gram / Giemsa boyali inceleme i
'+ Lam-lamel arasi taze inceleme I
: * %10-30 KOH ve/veya Kalkoflor beyazi |
1° Florasan boyali inceleme [
' » Histopatolojik inceleme (HE, PAS, GMS) [

On rapor = Maya hiicreleri ve yalanc hifler



¢ Gram / Giemsa boyali inceleme I
- ¢ Lam-lamel arasi taze inceleme 0
I «  %10-30 KOH ve/veya Kalkoflor beyazi *
'+ Florasan boyali inceleme

: * Histopatolojik inceleme (HE, PAS, GMS)

On rapor = Septali 45 derece agi ile dallanan diizenli
gergek hifler



. * Gram /Giemsa boyali inceleme I
r* Lam-lamel arasi taze inceleme [
I *  %10-30 KOH ve/veya Kalkoflor beyazi *
"« Florasan boyali inceleme i
: * Histopatolojik inceleme (HE, PAS, GMS) :

On rapor = Septasiz diizensiz iri hifler



Direkt Mikroskobik Inceleme = Pneumocystis jirovecii

* Gram Giemsa boyali inceleme
* Lam-lamel arasi taze inceleme
* %10-30 KOH ve/veya Kalkoflor beyazi
* Florasan boyali inceleme
* Histopatolojik inceleme (HE, PAS, GMS)




Direkt Mikroskobik .inceleme; Cini Murekkebi ile
Inceleme

Gram /Giemsa boyali inceleme
Lam-lamel arasi taze inceleme
* %10-30 KOH ve/veya Kalkoflor beyazi
Florasan boyali inceleme
Histopatolojik inceleme (HE, PAS, GMS)

On rapor = Kapsiillii maya hiicreleri



Histopatolojik Inceleme

Muriform

hucreler
Periyodik asit—
Negllii
(PAS) boyama
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Muriform

hiicreler
Hematoksilen-Eozin
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Kromoblastomikoz







Kultur

Cins ve tur duzeyinde tanimlama

e Kan, steril viicut sivilari ve biyopsi orneklerindeki tremeler kesin
mantar enfeksiyonu tanisini koyduruyor

e Antifungal duyarhlik testi sansi

e Duyarliligi ve 6zgullugu cesitli faktorlerden etkilenir
* Uygun ornek, dogru islem
e Altta yatan hastalik

e Bazi orneklerdeki Gremelerin yorumlanmasindaki gticlikler (esik degerlerin mevcut
olmayisli, enfeksiyon-kolonizasyon ayirimi zor)

e SUre uzun




Kan Kulturu

 Candida turleri ve benzer

* Lizis-sentrifigasyon sistemleri
mayalar

e Modern otomatik kan kultur

* Fusarium ve Scedosporium sistemleri

turleri
e Dimorfik mantarlar

* Her gln alinmall
e 30dkaraile 3(2-4)

* Aspergillus turleri * Eriskinde 40-60ml/giin
e Mucorales takimi e Cocukta

* 2-4 ml<2kg

« 6ml 2-12kg

« 20ml 12-36kg



Kan kulturi Ne Kadar Basarih ?

e Otopsi calismalari

e Kandidemide kan kultlirundn duyarhlhgi: ~%50

e Ostrosky-Zeichner et al. Crit Care Med 2006; 34: 8
* Sims et al. Arch Med Res 2005; 36: 660
* Berenguer et al. DMID 1993; 17: 103

e Kan kalturu pozitiflik orani, tutulan organ sayisi ile yakindan iliskili

* Tek organ tutulumunda kan kulturu pozitifligi : %28
e >3 organ tutulumunda kan kultira pozitifligi : %78
* Berenguer et al. DMID 1993; 17: 103



Fungal Kan Kultiir Siseleri Kullanimi?

Bactec 9120 Plus Aerobic/F - Mycoses IC/F

— Tum mavya turleri degerlendirildiginde Gretme orani agisindan
fark yok
**Plus Aerobic F %71 / Mycoses IC/F %77 (p>0,05)

— Mayalarin Greme suresi mantar sisesinde anlamli 6lcude daha

kisa
< Plus Aerobic F 38.01 * 16.61 saat / Mycoses IC/F 29.19 * 16.9 saat (p<0.001)

— C. glabrata’nin GUremesi daha kolay

— Ayni anda bakteriyemi varsa fungal sise daha avantajli (mantarin
Uuremesi gecikiyor veya engelleniyor)

* Chiarini et al. JCM 2008; 46:4029
* Kirby et al. Arch Pathol Lab Med 2009; 133:93




BACTEC vs BacT/Alert
Arendrup et al JICM 2011; 49:325-334

e 2820 fungemi epizodu (Danimarka)

e Standart Kan kultir sisesi

— %98 Candida turu
* %57 C. albicans
* %21 C. glabrata

 C.glabrata

* BACTEC %17,9
* BacT/Alert %23,6

—

— P=0,002

Fungal besiyeri kullanimi ve kan kualtir sitem secimi
kararini merkezlerin C. glabrata oranlarina gore
vermesi




Turkiye’de Alt1 Yilhk Zaman Dilimi Icerisinde
Kan Kiulturlerinden Soyutlanan Maya Mantarlarinin
Tuar Dagilimi: Cok Merkezli Bir Calisma

I‘Iil‘ ||IIII [ ||ill an - manlBl L Ban_

C.ghrbrata n_.?!r Condds  Dijer mava torker

bl

= Dokuz Byl Universites! Hastanes! (n= 575} - Uludaf Dniversites! Tip Fakoltes! Hastanest,

= Erciyes Universites! Tip Fakiltes) Hastanes! (n= 453} .atbicanstn tancl srada yer aldf tek mercez olmugtur.
m Uludad Oniversites] Trip Fakiites! Hastanes! (n= 477)

w hdarmara Universites! Pendik EGItm ve Arastrma Hastanes! (n= 245)
= istanbul Univerzites], istanbul Tip Fakohtest Hastanes! (n= 123}
= istanbul ih Anadolu Kuzey Kamu Hastanelen sifiifl Merkez Laboratuvan (n= 669}

Sekil 2. Toplam alti yilda maya tirerinin merkezlere gdre dagiimi.

Mikrobiyol Bul 2020;54(4):638-646/doi: 10.5578/mb.69837




Kan kulturlerinde Candida turleri ortalama 36-38
saatte urer

100 |

A -
19 22 30,5 37 37,6 39 60 75 37,6



DOKU
(Klinik bulgularin oldugu yerden gorlintileme esliginde)

I . L—aa inde
[ e Ornek alma zor | bez
* Trombositopeni ve genel durum bozuklugu oloiik
’hgj  Uygun yerden alinmazsa duyarlilik diisiik Ak
L.. “ * Kontaminasyon olmadigi stirece ozgulluk ¢cok
v yuksek releme
I beyazi)

* On rapor ile klinige bilgi verilebilir

— Yalanci hif ve blastosporlar
— Septali gercek hif (Hiyalen veya esmer)
— Septasiz gercek hif




Steril vicut sivilari

e Kan kulturleri gibi islem gorur
BOS

 Direkt mikroskobik inceleme

— Cini murekkebi ile degerlendirme Cryptococcus menenjitinde %60
duyarli

— Gram ile degerlendirme Candida menenjitinde %40 duyarl
e Kaltar duyarllig
— Cryptococcus menenjitinde %98 duyarli

— Candida menenijitinde %80 duyarl
— SSS aspergilloz veya kandidozunda yararsiz



Solunum Yolu Orneklerindeki Candida Uremelerinin
Degerlendirilmesi

e Candida turlerinin Gremesi anlamli kabul

edilmez

I * Solunum yolu érneklerinde Candida turleri izole edilen
I hastalarin akciger biyopsisi ve akciger otopsi

* Yuksek riskli hastalarda kolonizasyon indeksi ve Candida
skoru acisinda tanimlanarak raporlanmakta

R l

|
|
orneklerinde enfeksiyon bulgusu yok I
|

Meersseman W et al. Intensive Care Med ,2009




Solunum Yolu Orneklerindeki Kiif Uremelerinin
Degerlendirilmesi

Biyopsi 6rnegi

I_E;I ;eg.;e_rll.or_n(.ek

y ' s em s mm o mm ow . |



ANTedical AMdycology. 2015 52 225 24840
doi: 10_109=2/Mmymyu0so

m = I ._ 2 Il - 35777 o T-FssiEc-
. . _ -32'-:-‘: = Advance Access Publication Date: 28 January 2015

Original ArTicle

Original Article

Spuatuarrnmn anmnd bromaoch ial secretion samiples are
ecgually useful as bromchoalveolar lavvage
samples for the diaiagnmosis of invasive pulmmomnary

aspergillosis imn selected patiennts

FPilar = T.Z2.F Laura Judith - o=
Teresa 1.Z2.F.4 Patricia T.Z2.F.A4 Balenm et g
Emmilio T.2.F.94 and Jesus TS .a -

* Balgam ve brons sekresyonu
* Tanida bronkoalveolar lavaj kadar degerli

Populaton Intention Intervention SoR  QoE Comment
Any To achieve a homogeneous sample of Liquefaction using a A i Essential investigation
viscous samples such as sputum mucolytic agent, e.g. High-volume sputum culture {entire sample)
Pancreatin®, Sputolysin®, shown to significantly increase recovery

or using sonication and 1,4-
dithiothreitol




Solunum Yolu Orneklerindeki Kiif Uremelerinin
Degerlendirilmesi

* Kuf mantari I- Hastanin altta yatan |

— Direkt mikroskobik I o )
inceleme hif elemanlari " hastalig ]

— Ayni tiire ait birden fazla I v' Hematolojik malinite I
koloni ..

oont v Allojenik KIT

— Besiyerinde mantarin . . 1
liredigi yerin hasta v Akciger nakli I
orneginin ekildigi yere olan I v G

N vHD

yakinlig

— Tekrarlayan kiiltiirlerde ayni v' Notropeni
etkenin saptanmast v Kortikosteroid

— lzole edilen tarin vicut I I
Isisinda Ureyebilmesi kullananlar

>%80 anlamli kabul edilmeli



TANIMLAMA

Candida enfeksiyonlarinda

e Tur duzeyinde tanimlama
(virGlanslari, antifungal duyarhliklari
doku tropizmleri farkl)
— APIID32C
— MALDI-TOF Tanimlama
— Molekiler tanimlama
— Vitek maya tanimlama ?
— BD maya tanimlama ?

Mukormikozda
* Takim dizeyinde tanimlama
* Mucorales takimi
Fusarium ve Scedosporium
enfeksiyonlarinda
* Cins dizeyinde tanimlama
e ITS tur kompleksi dizeyinde
tanimlama yapar
e Tur tanimi icin multilokus
sekanslama gerekir

Aspergillus enfeksiyonlarinda

e Tur kompleksi diizeyinde
tanimlama
— Uzmanlik istiyor

— A. fumigatus tanimlamasi icin
termotolerans testi yapilabilir

e MALDI-TOF Tanimlama

 Tur dizeyinde tanimlama

— ITS, B-tubulin ve kalmodulin
genlerine bakilmal

— Tipik treme gosterenlerde gerekli
degil

* Epidemileri incelerken

— Mikrosatellit genotipleme veya hiicre
ylzey proteinleri ile genotipleme



Konvansiyonel Yontemlerde Sorun Nedir?

Uygun (steril) 6rnek
alinmasindaki zorluklar

* Trombositopeni

 Genel durum bozuklugu

Ornekteki mantar
miktarinin azhgi

Hizli olan direkt mikroskobik
incelemeyi degersizlestirir
Kdlttrin sonuclanmasi ise
gectir

Bilgi, deneyim ve isbirligi
eksikligi




Biyobelirtecler

Biyobelirte¢ dedigimiz zaman mantarlara ait ¢esitli yapilarin ktlttr
disi ydntemlerle belirlenmesi anlasilir

* Kapsul antijeni taranmasi
— Cryptococcus enfeksiyonlarinda

* Hucre duvari antijenleri
— B-glukan aranmasi (pan fungal)
— Galaktomannan aranmasi * Tarama amach kullanma
(aspergilloz)
— Mannan aranmasi (kandidoz)
e Ozgil nikleik asit aranmasl

— Spesifik veya panfungal PCR

* Tani amaclh kullanma

— Belirte¢c serumdan cabuk
uzaklastiriilmamali

— Duyarliliginin ytksek
olmasi

—Prevelans >%5-10




(1->3)-R-D-Glukan

Reference Patient No. of studies  Type of fungal Senstavity (95 % CI)  Specificity (95 % CI)
population (no. of patients) infection

ey © Yalanci pozitiflik
Luetal, 2011 Yiksek maliyet

Geri 6demesi yok
Negatif tani degeri yuksek

secutive samples

Onishi et al., 2012

0.96(092-098)  0.84(0.83-0.86)
Karageorgopoulos etal,, 2012 HIV, HM, HSCT, SOT 14(2800)  PJP 0.95(091-097)  0.86(0.82-0.90)

Lamoth et al., 2012 HM, HSCT 6 (1771) [A,IC 0.50 (0.34-0.65) for 2 0.99 (0.97-0.99) for 2
consecutive samples  consecutive samples

Furfaro E, ef al. Curr Fung Infect Rep 2015; 9: 292




(1->3)-B-D-Glukan (BDG)

— Fungitell test (80pg/ml) (Associates of Cape Cod East Falmouth, MA,
USA)

— Fungitec-G-Test MK (30pg/ml) (Seikagaku Corporation Tokyo, Japan)
— B-G Star (20pg/ml) (Maruha Corporation,Osaka, Japan)
— Wako 8-Glucan (11pg/ml) (Wako Pure Chemicals Wako, Japan)

— Dynamiker Fungus (1-3)-B-D Glucan Assay (95pg/ml) (Dynamiker
Biotechnology Tianjin Co., Ltd, China)



Mannan Antijeni ve Anti-mannan antikoru

* Mannan Candida hicre duvarinin nemli bir molekulG

* ELISA yontemi ile serum/plazma 6rneklerinde araniyor

* Mannan antijenemisi, anti-mannan varliginda azaliyor
— Sadece Mannan testinin geri 6demesi var

 Kombine kullanimi

e Seri kullanimi

— ECIL kronik dissemine kandidoz ve kandidemi beraber
kullaniimasi (Blll ve Cll)

— ESCMID: Kandidemi ve kronik dissemine kandidozda
«recommened II»



Tum Hastalar (128 hasta)

Duyarlilik Ozgiilliik PPV NPV

Mannan Ag 31,9 76,8 63,9 46,7
Anti-mannan Ab 81,9 46,4 66,3 66,7
Her ikisi (+) 20,8 89,3 48,4 46,7
Herhangi biri (+) 93 33,9 64,4 88,1




Hasta Gruplarina gore duyarlilik

Mannan Ag (+) Mannan Ab (+)
Nétropenik hasta (9) 6 (%66,7) 2 (%22,2)
Non-nétropenik hasta (63) 17 (%27) 57 (%90,5)
Bakteriyemili ve saglikli kontrol 13 (%23,2) 30 (%53,6)
(56)




Diagnosis and management of Aspergillus diseases: executive
summary of the 2017 ESCMID-ECMM-ERS guideline

Populadon Intention Intervention SoR  QeoE Comment Ref.

Patients with prolonged Prospectwve GM in blood® M 1 Highest test accuracy reguiring two consecutive samples [82,94390-394]

neutropenia or allogeneic
stem cell ransplantation
recipienisnoton mould.,
active prophylaxis

screening for LA

Draw samples
every 3—4 days

T m

with an ODI =0.5 or retesting the same sample
Prospective monitoring should be combined with HRCT and
clinical evaluation

Patients With prolongea. Prospectve GM in blood® D 1 Low prevalence of LA in this setting with consequendy low  [3953496]
neutropenic or allogeneic screening for LA PPV of blood GM test
stem cell mansplantation Prophylaxis may have a negative impact on sensitivity of
recipients on mould active the test or the low yield may be due to decreased incidence
prophylaxis of LA
Parients with a haematological To diagnose LA GM in blood® Significandy lower sensitivity in non-neutropenic patients [319,391,397,398]
malignancy
s MNeutropenic patients, A 1
» Non-neutropenic_patients B 1l
ICU patients To diagnose 1A GM in blood® C 1 Better performance in neutropenic than in non-neuoopenic  [85.3949)
patents
Solid organ recipients To diagnose LA GM in blood® C 1 Low sensitivity, good specificity [319,400401]
Most data for lung SOT
Any other patient To diagnose LA GM in blood® C 1 Piperacillin/tazobactam may no longer be responsible for [398.402-409]
false-positve results according o recent studies
Cross-reactivity in case of histoplasmosis, fusariosis,
talaromycosis (formerly: penicilliosis)
False-positive results reported due o ingestion of ice-pops.
transfusions, antibiotics, Plasmalyt® infusion
Cancer patients To monitor GM in blood® A 1 [85,353,410]
treatment

Clinical Microbiology and Infection (2018), https://doi.org/10.1016/j.cmi.2018.01.002




Guo YL, et al. 2010. Accuracy of BAL galactomannan in diagnosing invasive aspergillosis: a
bivariate metaanalysis and systematic review. Chest 138:817— 824.

PLOS ONE 2012, 7(8):e43347.

Systematic Review and Meta-Analysis of Detecting
Galactomannan in Bronchoalveolar Lavage Fluid for

Diagnosing Invasive Aspergillosis

Mingxiang Zou'”, Lanhua Tang?®®, Shushan Zhao?*, Zijin Zhao?, Luyao Chen?, Peng Chen?,
Zebing Huang®, Jun Li', Lizhang Chen®, Xuegong Fan®

Serum GM testine gore daha yuksek duyarlilik daha
diistik ozgulluk

Gunumuzde esik optik indeks 1
olarak aliniyor




etection of Galactomannan in Bronchoalveolar Lavage Fluid Samples
f Patients at Risk for Invasive Pulmonary Aspergillosis: Analytical
nd Clinical Validity

D’Haeze J et al. JCM 2012; 50:1258-63

 Hematoloji ve diger hastalar (Karisik popilasyon)
e 251 BAL 6rnegi kullaniimis
* Proflaksi degerlendirilmemis

 ROC analizi sonucu en iyi Ol degeri 0,8 bulunmus
e OI23 PPD%100; 0OI<0,5NPD %98




Galaktomannan Kiti

* Platelia Aspergillus (Bio-Rad Laboratories, Marne-La-
Coquette, France)

* Dynamiker Aspergillus Galactomannan Assay (Dynamiker
Biotecnology Tianjin China)

* FungiXpert Aspergillus Galactomannan ELISA (ERA Biology
Tianjin China)

 Euroimmun Galaktomannan kiti (Euroimmun; Germany)




Lateral Flow Device (LFD)/Lateral Flow Assay (LFA)

* Immunkromotografi prensibini kullanmakta o PRI R

+ LFD (LFD=OLM Diagnostics UK): Aspergillus § [ e
tarafindan salgilanan glikoproteine karsi S H H ﬁ ?“ﬁé’?ﬁ?ﬁié‘"e
olusturulmus monoklonal antikoru (JF5 1gG3) ig g
kullanmakta ke

* LFA (LFA= IMMY sona USA) : Galaktomannan T A
antijenine karsi monoklonal antikor ‘f’? "‘:ﬁ I :: [ "
kullanmakta e S » : -

* 10-15 dakikada sonuglaniyor 3 H | H*H i
— a point-of-care (POC) test ' A ' A ‘

® | @
o U

(9
(9



Fungal enfeksiyon tanisinda PCR degerlendiren ¢alismalar

Toplam

yayin
sayisi

Duyarhhk
ozgiilluk
bildiren

Ornek tipi

Ekstraksiyon yontemi

PCR formati

Hedef gen

Duyarhilik (%) Ozgiilliik (%)

Aspergilloz

Pneumocystis
pnomoni

Kandidoz

invaziv fungal
enfeksiyonlar

Mukormikoz

33

14

23

12

BAL / tam
kan / serum

BAL/
balgam/
agiz yikama

Tam kan/
serum

Tam kan/
serum/
doku

In house (enzimatik/
mekanik) Ticari
(Qiamp/ MagnaPure)

QlAamp/ NucliSens/
HighPure/ Wizard/
In-house (enzimatik)

In house (enzimatik)/
ticari (Qiamp)

In house (enzimatik)/
ticari (Qiamp)

Real-time
/endpoint
/nested

Endpoint/
nested/
real-time

Real-time
/endpoint
/nested

End point/
real-time

18S 55-100
rRNA/mt/28
SrRNA/

ITS1

mt LSU, 40-100
MSG/ ITS/
5.8S rRNA/

HSP70

ITS/ 18S
rRNA/ P-450
L

77-100

18S rRNA/  75-100

ITS

63.5-100

59-100

66—100

70-98




Invaziv fungal enfeksiyon tanisinda PCR
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Clinical Chemistry 55:4 »
000000 (2009) Reviews

The MIQE Guidelines:
Minimum Information for Publication of Quantitative

Real-Time PCR Experiments Ticari sistemler

Stephen A. Bustin,'” Viadimir Benes,” Jeremy A. Garson,™* Jan Hellemans,” Jim Huggett,®

Mikael Kubista,”® Reinhold Mueller,” Tania Nolan,'® Michael W. Pfaffl,”’ Gregory L. Shipley,'
JoVandesompele,” and Carl T. Wittwer'>'4 o MyCOG EN I E (Adel I IteCh)

L]
* A G
sackGrounp: Currently, a lack of consensus exists on sumMmary: Following these guidelines will encourage S p e r e n I u S
how best to perform and interpret quantitative real- better experimental practice, allowing more reliable
time PCR (qPCR) experiments. The problem is exac- and unequivocal interpretation of gPCR results. P t h N t 1
erbated by a lack of sufficient experimental detail in © 2009 American Association for Clinacal Chemistry a O OS ICS

many publications, which impedes a reader’s ability to
evaluate critically the quality of the results presented or

to repeat the experiments. The fluorescence-based quantitative real-time PCR ¢ F u n gl p | eX ( Re n I S h a W)

(qPCR)'® (1-3), with its capacity to detect and mea-

coNTenT: The Minimum Information for Publication sure minute amounts of nucleic adds in a wide range of
of Quantitative Real-Time PCR Experiments (MIQE) samples from numerous sources, is the enabling tech-
guidelines target the reliability of results to help ensure nology par excellence of molecular diagnostics, life sci-
the integrity of the sdentific literature, promote con- ences, agriculture, and medicine (4, 5). Its conceptual
sistency between laboratories, and increase experimen- and practical simplicity, together with its combination
tal transparency. MIQE is a set of guidelines that de- of speed, sensitivity, and specificity in a homogeneous
scribe the minimum information necessary for assay, have made it the touchstone for nucleic acid
evaluating qPCR experiments. Induded is a checklist to quantification. In addition to its use as a research tool,
accompany the initial submission of a manuscript to many diagnostic applications have been developed, in-
the publisher. By providing all relevant experimental cluding microbial quantification, gene dosage determi-
conditions and assay characteristics, reviewers can as- nation, identification of transgenes in genetically mod-
sess the validity of the protocols used. Full disclosure of ified foods, risk assessment of cancer recurrence, and
all reagents, sequences, and analysis methods is neces-  applications for forensic use (6-11).

sary to enable other investigators to reproduce results. This popularity is reflected in the prodigious

MIQE details should be published either in abbreviated ~ Pumber of publications reporting qPCR data, which
invariably use diverse reagents, protocols, analysis

methods, and reporting formats. This remarkable
lack of consensus on how best to perform qPCR ex-

form or as an online supplement.




- Performance of Galactomannan, Beta-D-Glucan, Aspergillus Lateral-
' Flow Device, Conventional Culture, and PCR Tests with
Bronchoalveolar Lavage Fluid for Diagnosis of Invasive Pulmonary
Aspergillosis

Fopulation Intention Intervention SoR  Qok  Comment Ref.

Fatients with Todiagnose A PCR on blood samples Bl Meta-analysis; 16 studies PCR single positive test: 1460]

h'mrn'il'nlnn'in‘il Canpitneie @Q% praeifome T80 DD fuen cancamitnea

" Revision and Update of the Consensus Definitions of

. . . . 461
Invasive Fungal Disease From the European Organization |
for Research and Treatment of Cancer and the Mycoses
Study Group Education and Research Consortium 462}

specificity: 95%, negative PCR result to be used to rule out A
Haematopoietic stem  TodiagnoselA  Prospective screening PCRon - B |l (ombination of serum and whole blood superior [94-97]
cell transplantation whole blood samples
TodiagnoselA  Prospective screening FCRon B I Addition of GM and PCR monitoring provides greater 98]
blood samples accuracy, PPV 50%-80%, NPV 80%-90%

TodiagnoselA  PCR and GM in BAL Al [393]




Fungal enfeksiyonlarda en onemli ipucu direkt mikroskobik inceleme
— lyi bir direkt mikroskobik inceleme énemli ilgiler verir
* Deneyim gerektirir
e Duyarlihgin disik olmasi
Kaltlr, tir tanimlamasi ve antifungal duyarhlik testleri
— Biyopsi ve kan kultlrleri en 6nemli 6rnekler
— Diger kilturler yorum gerektirir
Bugun bircok merkezde galaktomannan testi calisiliyor
— Tek serum orneginde >0DI 1
— Art arda gelen serum 6rneklerinde >0ODI 0,5
— BAL ornekleri >ODI 1
— Serum ODI 0,7; BALODI 0,8
— BAL: Ol 23 PPD %100; 0OI<0,5 NPD %98
— Farkli firma kitleri ??7?

LFA kullanilabilir. Ulkemizde bulunmakta. Ancak gercekten hasta basi test mi?

Aspergillus PCR rutin laboratuvar girmeli. Ticari kitler pahali. Ancak artik in-house yéntem icin
standardizasyon var

— Aspergillus enfeksiyonlarinda BAL GM ve PCR testinin beraberligi tanida cok onemli
* Antifungal tedaviyi kestirebilir



Mantar Enfeksiyonlari

e GUnUumuzde mantar enfeksiyonlarinin gorulme sikligi giderek
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