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Mukormikoz tim diinyada kandidiyazis ve aspergillozis’den sonra en sik

Ucuincl invaziv fungal enfeksiyon
invaziv kiif enfeksiyonlarinda en yaygin ikinci etken
insidansi giderek artmaktal
— 1.2 (1988-2006) -3.3 (2007-2015) /100.000 hastane basvurusu
YUksek mortalite !

— Mortalite altta yatan hastalik, tutulum yeri ve tedaviye bagli

degismekte (20% - 80% )

Bitar D et al. Emerg Infect Dis 2009 e GuineaJ. et al. PLoS One 2017
Rees JR et al. Clin Infect Dis 1998



Mukormikoz ve zigomikoz terimleri siklikla birbirinin yerine kullanilmakta
iken taksonomi yakin zamanda molekdler filogenetik analizlerden sonra
degismistir

Gunumuzde, mukormikoz Mucorales takimindan mantarlarin neden

oldugu enfeksiyonlari tanimlamaktadir
Mucorales Takimi
— Rhizopus spp. (En yaygin)
* Rhizopus oryzae
— Mucor spp.
— Lichtheimia spp. (Absidia)
— Cunninghamella spp.(Yliksek mortalite, virulans)

— Rhizomucor spp., Apophysomyces spp., Saksenaea spp.



Epidemiyoloji ve Patogenez

Curimaus organik materyal ve toprak

Konidialarin solunmasi, hasarli deri veya mukozadan

direk inokllasyon, gastrointestinal sistem
Damar invazyonu, trombus, nekroz, infarkt

Komsuluk ve sinirler yoluyla yayilim




Risk Faktorleri

Hematolojik malignite (AML) /
HSCT

Uzamis/ciddi nétropeni

Kontrolsliz diabet

— Ketoasidoz

Solid organ
malignitesi/transplatasyon

Asiri demir yiklenmesi,
deferoxamin tedavisi

Kemoterapi

Biyolojik ajan kullanimi

Major travma

— Yanik, penetran travma,
cerrahiyara

Uzamis kortikosteroid
kullanimi

Hemodiyaliz
IV ilac aliskanhg
Malnutrisyon

Prematurite

Jeong, W., et al. CMI 2019
Petrikkos et al. CID 2012




Klinik Formlar

Rino/orbito/serebral (en sik)

— lokalize sinus

— lokalize orbital

— lokalize sereral

— sino-orbital

— sino-serebral

— rino-orbito-serebral

Pulmoner
Kutanoz
Dissemine

Diger (Gastrointestinal, renal, hepatik, endokardit, peritonit)




Hasta Populasyonu - Hastalik Formu iliskisi

Malignancy
Injoction Drug Use Solid Organ Transplantation

* Rino-orbito-serebral- En sik DM

* Pulmoner-En sik hematolojik
malignite

e Kutanoz- En sik travma veya
cerrahi

Roden, Maureen M., et al. Clinical Infectious Diseases 41.5
(2005): 634-653.
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Systematic rewview

The epidemiology and clinical manifestations of mucormycosis: a
systematic review and meta-analysis of case reports

wW. Jeong ', C. Keighley 2.2 R. Wolfe ¢, W.L. Lee !, M.A. Slavin > %, D.C.M. Kong -~ &5,

S.C.-A. Chen = 7+ gl gl by e 71 |y 08

Disease manifestations for 851 cases of mucormycosds

Disease manifestations No of patients No of proven cases Overall mortality
n (%) n(%) n (%)
Rhino-orbito-cerebral mucormycoss 288 (34%) 254 (8BY) 120 (42%)
Localized sinus 158 (55%) 136(86%) 53{34%)
Localized ombital 6(2%) 6 (100%) 2(33%)
Localized cerebral 16 (6%) 16 (100%) 11{69%)
Sino-omital 82 (28%) 75(91%) 35(43%)
Sino-cerebral 70 (%) 16 {80%) 15(75%)
Generalized rhino-orbital cerebral 6 (2%) 5 (83%) 4 (67%)
Pulmanary mucormycosis 172 (20%) 132(77%) 87(51%)
Localized 168 (98%) 128 (76%) 84(50%)
Deep extension 4(2%) 4(100%) 3(75%)
(utanepus mucormycosis 187 (22%) 172(92%) 58(31%)
Localized 150 (80%) 137(91%) 46(31%)
Deep extension 37 (208) 35 (95%) 12(3%)
Disseminated mucormycosis 110(13%) 101(92%) 75(68%)
(Gastrointestinal mucormycosis 72 (B%) 71 (99%) 39(54%)
Others” 22 (3% 20 (91%) 10(46%)




Tani

Risk faktorleri + klinik veya radyolojik siphe

Mukormikoz enfeksiyonu genellikle hizla ilerleyen ve yikici bir
enfeksiyon oldugundan hastaliktan stiphe durumunda acil
mudahale gerektirir.

Kesin taniicin klinik drnek gerekli (Biyopsi, BAL, balgam, BOS)
— Direk mikroskopi

— Kultur

— Histopatoloji



Klinik Suphe !!!

Risk faktorleri olan hastada

— Immun supresif ve kontrolsuz diyabet

Yizde veya sino-orbital bolgede hizli ilerleyen
enfeksiyon

Yuzde tek tarafli agri

Eslik eden ani gelisen diplopi

Nekrotik siyah renkli skar (gec donem bulgusu)
Rino-orbito-serebral tutulum distnulmeli



Cornely, Oliver A., et al. "The Lancet infectious diseases 2019




Goruntuleme

* Tani ve takipte yol gosterici

— CT (sinis, AC)

— MRI (orbita, beyin, batin)




Goruntuleme

* Akciger: Hematolojik maligniteli hastalarda mucor’un en sik tutuldugu
alan (Aspergillus akcigerin en sik IFi)
— Ters halo (%10) (tuberkiloz, Aspergillus .....)
— >10 nodiiler infiltrat
— >3 cm noddl
— Plevral eflizyon
— Halo (Aspergillus, tuberkiiloz, CMV, Nocardia......)
* Rhino-orbita-cerebral : Hematolojik maligniteli hastada cogunlukla
etken mucor ( Aspergillus....)

— Kemik yikimi

— Mukozal kalinlagma Bu bulgular mukormikozu destekleyen bulgular

ancak spesifik bulgular degil

— intrakranial yayilim
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Mikrobiyolojik Inceleme

Direk mikroskopi: Hizli, yol gosterici, kultlrle dogrulanmal

KOH ile muamele, kalkoflor beyazi veya Gomori

methamine- silver ile boyama

— Hiyalen
— Septasiz, veya seyrek septali ‘. K
— Serit benzeri dik aci ile dallanan G/‘N .-_:\yi
4 ¥
— Genis (6-16 pum) capl ; b Y )
g 5

— Dizensiz, hifler s




Kultur

30-37C° de, genellikle 24-48 saatte Urer

Petri kutusunu dolduran yinimsu orgtde koloni (3-5
guin)

Biyopsi materyali ezilmemeli

Kan kiltirinde tremez (Kontaminasyon??

BOS nadiren Ureme

Cins ve tur dilizeyinde tanimlama imkani




* Etkenin cins ve tur duzeyinde taminlanmasinin
antifungal tedaviyi yonlendirecek etkisi

gosterilememis

* Tur duzeyinde tanimlama epidemiyolojik veriler ve

salgin arastirmalarinda 6nemli

Salas V et al. AAC 2012

Rammaert B, et al. C/ID 2012



Histopatoloji

Nekrotik doku icinde Mucorales takimina ait fungal hifler
Perindral invazyon

Infarkt (Hemorajik )

Damar invazyonu

Notrofilik infiltratlar

Granllom

Tiir ve cins ayirimi yapilamaz




Sinir dokusu (s100 boyama)

o Kas dokusu icerisinde genis, ince duvarli,
R Do, 85 irreguler non-paralel konturlu tipik mucor
; hifalari

-9




Serolojik Testler

* Galaktomannan: Negatif

e 1,3 Beta-D Glukan: Negatif




Yen

i Tanisal Yaklasimlar

* ELISPOT (M

ucorales-specific T cells saptanmasi)

* Moleculer testler (PCR)

— Taze klinik materyal

— Parafinli ornek

— Serum

— Kaltar

Henlz standardize edilememistir

* MALDI-TOF
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v

v

Sampling
Biopsy (eg, endoscopic, or CT-guided)
Grinding samples causes non-viability

Serology

Galactomannan, 1,3-B-D-glucan

Positive assays support differential diagnosis
or mixed invasive fungal infection

2

«

Direct microscopy using
flourescent brightener
and histopathology with
special stains (eqg PAS and
GMS)

Typical findings:
non-septate/
pauci-septate, ribbon-like
hyphae (at least 6-16 pm
wide)

Vessel occlusion

h 4
Culture Molecular identification
Routine media at 30°C Preferably semi-nested
and 37°C qPCR, HRM, Multiplex
Typical findings: Target: 18s, ITS, 28s or
rDNA

cottony white or greyish
black colony

Immunohistochemical
staining with specific
primary reagents

v

Susceptibility testing




Tedavi

* Antifungal tedavi
* Uygun ve erken cerrahi debritman

* Altta yatan kosullarin kontrolii/tedavisi

Spellberg B. Clin Microbiol Rev 2005




* Empiric (atese dayali) tedavi onerilmez

* Preemptive (tanisal testlere dayali) tedavi:

— Hasta immunsupresif

— Mukormikoz stipheli tedavi hemen baslanmalidir

* Hedefe yonelik tedavi: Tedavi hemen baslanmalidir



Clin Infect Dis. 2008 Aug 15;47(4):503-9. doi: 10.1086/530004.

Delaying amphotericin B-based frontline therapy significantly increases mortality among patients with
hematologic malignancy who have zygomycosis.

Charmilos G1. Lewis RE, Kontoyiannis DP.

@ Author information

Abstract
BACKGROUND: Zygomycosis is an emerging opportunistic mycosis among immunocompromised patients with a particularly poor prognosis.

METHODS: We analyzed the impact of delaying effective amphotericin B-based therapy on outcome amang 70 consecutive patients with
hematologic malignancy who had zygomycosis in our institution during the period 1989-2006. We used classification and regression tree
analysis to identify the mortality breakpoint between early and delayed treatment.

RESULTS: Delayed amphotericin B-based therapy (i.e., initiating treatment >/=6 days after diagnosis) resulted in a 2-fold increase in mortality

rate at 12 weeks after diagnosis, compared with early treatment (82.9% vs. 48.6%); this remained canstant across the years of the study and

was an independent predictor of poor outcome (odds ratio, 8.1; 95% confidence interval, 1.7-38.2; P = .008) in multivariate analysis. Active
malinnancy (P = 003 and manardanenia (P = 01 at the tma of diannnsie of infactinn wars alen indenandantly assariated with a nnar

Tedaviye erken baslanmasi mortaliteyi 2 kat azaltmis

hematological malignancy who are at an increased risk for zygomycosis.

PMID: 18611163  DOI: 10.1086/590004
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In Vitro Activities of Posaconazole, Itraconazole, Voriconazole,
Amphotericin B, and Fluconazole against 37 Clinical
Isolates of Zygomycetes

Qiu M. Sun,'” Annette W. Fothergill,** Dora 1. McCarthy,”
Michael G. Rinaldi,** and John R. Graybill*-*

Int J Antimicrob Agents. 2019 Jan 9. pii: S0924-8579(18)30002-0. doi: 10.10186/j.ijantimicag.2019.01.002. [Epub ahead of print]

The contemporary management and clinical outcomes of mucormycosis: a systematic
review and meta-analysis of case reports.

 invitro calismalarda amfoterisin B ve posakonazol
mucorales takimina en etkili ajanlar

* |savukonazol mukorales takimina etkili (M. circinelloides haric),
ancak MIK degerleri posakonazolden 2-3 adim daha yiksek



Isavuconazole treatment for mucormycosis: a single-arm
open-label trial and case-control analysis

Francisco M Marty, Luis Ostrosky-Zeichner, Oliver A Cornely, Kathleen M Mullane, John R Perfect, George R Thompson lil, George | Alangaden,
Janice M Brown, David N Fredricks, Werner | Heinz, Raoul Herbrecht, Nikolai Klimko, Galina Klyasova, Johan A Maertens, Sameer R Melinkeri,
ltana Oren, Peter G Pappas, Zdenék Rddil, Galia Rahav, Rodrigo Santos, Stefan Schwartz, | Janne Vehreschild, jo-Anne H Young,

Ploenchan Chetchotisakd, Sutep Jaruratanasirikul, Souha 5 Kanj, Marc Engelhardt, Achim Kaufheld, Masanori ito, Misun Lee, Carolyn Sasse,
Rochelle M Maher, Bernhardt Zeiher, Maria ) G T Viehreschild, for the VITAL and FungiScope Mucormycosis Investigators*

Summa

Backgrnunryd Mucormycosis is an uncommon invasive fungal disease with high mortality and few treatment options.
Isavuconazole is a triazole active in vitro and in animal models against moulds of the order Mucorales. We assessed
the efficacy and safety of isavuconazole for treatment of mucormycosis and compared its efficacy with amphotericin B
in a matched case-control analysis.

Methods In a single-arm open-label trial (VITAL study), adult patients (=18 years) with invasive fungal disease caused
by rare fungi, including mucormycosis, were recruited from 34 centres worldwide. Patients were given isavuconazole

Lancet Infect Dis 2016

Publizhed Online

March 8, 2016
http://dx.dof.org/10.1016/
51473-30599(16)00071-2

Soo Online/Commant
ity dx.dol.org/10.1016(
$1473-3099(16)00127-4

Isavukonazol
* Ikinci kusak triazol
* QOral ve IV formlari mevcut

* Mart 2015 mukormikoz icin FDA onayi




Isavuconazole treatment for mucormycosis: a single-arm W ®
open-label trial and case-control analysis

Francisco M Marty, Luis Ostrosky-Zeichner, Oliver A Cornely, Kathleen M Mullane, John R Perfect, George R Thompson lll, George | Alangaden,
Janice M Brown, David N Fredricks, Werner | Heinz, Raoul Herbrecht, Nikolai Klimko, Galina Klyasova, Johan A Maertens, Sameer R Melinkeri,

Isavuconazrole Amphotericin B p walue
Crude all-cause mortality, ndM (% 95% ) FI21{33%; 146570} 13/33(39%; 22-.9-57-0) p=0-7757
Weighted all-cause monality (%2 95% O 33%;13-2-53-5 41%; 20-2-62-3 Ep=0-5905%
Crude rivartality by matching covarniates, nfi %)
Haematological malignancy S/11 {45%) FI1B (39%) MA
Leeare diseased| &i12 (0% 8/13 {ba%) P&
Surgical treatment|| 470 [4£4%) 313 (23%} MA,

Primary treatment with savuoonaeske-treated caves (WITAL)Y versos arphotericin B-treated contrals (FungiSoopel.
*o% Ol are based oo an exace binomial detrifotion {erude) o normal approsirnation (weighted). tCakulated from
Fishers exact beit. 3Weights were applied atcarding to the ratio of the rumber of controls matsbed to eich carke.
§lalculated from a ¥ 1est POMS invohsement o dissemindted disease (defined a5 dissase imvaheing =1 ran-uontigeous
organ]. ||Resection or debridement at the site of infection at trastrient start (SO F iy}

Table 5: All-cavse mortality through day 42 for a matched case-control analysis of patients with
MUCORTYCOsIS

Isavukonazol ve AmB etkinlik acisindan benzer bulunmus



L-AmB ve Posakonazol Kombinasyon

Tedavisi

Table 1. Clinical characteﬂsticssiand risk factors of 32 patients who

Combined antifungal approach for the treatment of developed invasive mucor
invasive mucormycosis in patients with hematolog-
ic diseases: a report from the SEIFEM and Gender

FUNGISCOPE registries M 18 56
F 14 44

32 vaka (SEIFEM ve FUNGISOPE)

27 (posakonazol + L-AmB)

5 (posakonazol + ABLC)

* Posakonazol cogunlukla kurtarma tedavisi olarak kullaniimis

Tedavi yaniti= %56

Pagano L, Cornely O. Haematologica 2013
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g suspected and confirmed mucomycosis are emergences and require rapid action
surgical defrridement with clean margins
for 3 purposes: (1) diseass comtrol. (2) histopathology. (3) microbloiogic diagnostics
Plurs
Immedilate treatment Inltiation
Avoid show ifbrain If SOT if preexisting renal Isavoonazoayle ) Fosaconarale oral Liposomal Avvohd
escalation of doses irmvobvermemnt CCHTIPN T SE Fo 200 Mg day 1-2 suspension amphotericin B amphotericin B
1 B0 Mg per 4 w200 mag per day =5 kg per day demoyrcholate
1L- -* -*- day from day 3 Ay dosa
Liposomal Poroad skowr Avold sloe Isavuconaraay e I
OSHO0M I=
amphotericin B escalation of doses escalation of doses 3w 200 mepday 1-2 :KEGDma::Ia;:r
510 mgukg per 1 = 200 mg per 130300 mg per day
diay from Uiposomal Liposomal day fromiday 3 from day 2
day 1 amphotericin B amphotericin &
10 mgukg per day or amphotericin B Posaconazobe W
fromday 1 Iipdd cormypliex 23 300 mepday 1
10 migfkg per day 1 = 300 mg per day
from daw 1 from day 2
REspOnsse assesment
(egweekly Imagangy
Stable disease or partial response | | Progressive disease | | ool oty
: + 4 4 +
Continuation of 15t line sV UConazoayhe bF Uiposomal amphotericin B Isavuconazoayle NS amphoterdn B lipid
treatment or change to ol 3w 200 g day -2 10 Mg f kg per day from day 1 I w200 mg day 1-2 oomiplex or Bposomal
‘treabiment 1w 2000 ey’ iy 2 fromn day 3 1w 200 mgiday 2 from day 3 amphotercn B

Isanmsconaroayhe PO
3w 200 mig day 1-2
1w 300 mig pear day from day 3

or
Posaconazok: R @blets

Z . 300 mg day 1
1w 300 mg per day from day 2

or

Fosaomnarale W or GR tablets
2w H00 g day 1
1 = 300 ey per day from day 2

Amphotericin B Bpld complex

or
Liposomal amphotericin B
% g f b per day from day 1

or

Posaconazrole N or DR tablets
2 w300 mgday 1
1w 300 mg per day fromday 2

S g/ g per day from day 1

Fosaconazole oral suspension
24 3e 200 ey preT clay

Combination with pozaconazole

Posaconazrole oral suspension
Ao 200 g per day




Altta Yatan Kosullarin Kontrolu

e Diyabetin kontrolu

 Hasta notropenikse hemopoietik growth faktor

verilmesi
* Steroidin kesilmesi veya azaltilmasi
e Deferoxamin tedavisinin kesilmesi

e Immun supresyonun azaltiimasi

Spellberg B. Clin Microbiol Rev 2005




Hiperbarik Oksijen

Mukorales takiminin Uremesini inhibe eder (in vitro)
Doku hipoksisi ve asidozu azaltir

Polienlerin oksidatif dldirme etkisini arttirir
Anjiogenezi artirir ve iyilesmeyi hizlandirir

Tragiannidis A. Clin Microbiol infect 2009

Diyabetik hastalarda daha yararl




Tedavi Suresi

* Hasta bazinda degerlendirilmeli
* Klinik ve radyolojik tam iyilesme
 Altta yatan risk faktorleri dizelene kadar

Tedaviye devam edilmeli
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Contemporary management and clinical outcomes of mucormycosis: A e
systematic review and meta-analysis of case reports™ | S

. g . — . _ . - Accepied 6 january
Wiravwan leong? Caitlin Keighleyv ™S, Rorv Wolfed, Wee Leng Lee® Monica A. Slavin =% o "

ABSTRACT

With the advent of newer antifungals, optimum treatment of mucormycosis remains o be fully eluci-
dated. This study systematically evaluated the contemporary management and outcomes of mucormyco-
sis. Mucormycosis cases in patients aged =18 years published between January 2000 and January 2017
were identified through Owvid MEDLINE and Embase. Of the 3619 articles identified, 600 (851 individ-
ual patient cases) were included in the review. Of the 851 partient cases, antifungal treatment details
were avallable for ?85 Intravenous E: v.) amEhUtencm B formulations remamed the most commonlkhy pre—

and 25 cases, respectwely [tra::nnaznle capsule monotherapy {n = l{}} was pres::rlbed primarily for cuta-
neous disease in patlents not re-::ewmg any 1mmun05uppresswe therapy All-cause Elﬂ—day mortahtj,r was

vs. 146/369 EBB.EE} ws. 91/258 (35.3%), respen:wely, P=0.541]. Concomitant surgical and antifungal ther-
aE Was assm:ateg w:tE si@iﬂc&mﬂ !uwer EEE mortality compared With treatment with antiungals

dlone (OR=0.23, 95% CI 0.13-041; P = 0.001). The findings suggest that first-line antifungals with good
efficacy remain an urgent unmet need. Whilst surgery is fundamental to improving survival, the clinical
utility of combination antifungal therapj,r or pﬂsacomzole monol’herap}; requires further 1r11.restlgatmr1

— emawA e T ™ . £l " . — -m aun = m 1

Treal:menl 1'nt:fdalu:1|,|r Compared w1lh anl:lfungal alone =0.001 =0.001
surgery 0.88 (0.24-3.28) 0.851 0.47 (0.09—2.44) 0372
Antifungal and surgery 0.28 (0.17-0.43) =0.001 0.23 (013-0.41) —=0.001
Antifungal and adjuncrive therapy 0.44 (0.09-2.05) 0297 0.38 (0.06—2.31) 0293
Antifungal and surgery and adjunctive therapy 0.11 {0.04-0.28) =0.001 0.07 (0.02—0.20) -=0.001

OR, odds ratio; CI, confidence interval.
2 Complete details of demographic data and underlying conditions are presented in [17].
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Sonug

Sag kalim oranlarini arttirabilmek;

* Tibbi, cerrahi, radyolojik ve laboratuar temelli

multidisipliner bir yaklasim ve
* Hizh teshis ve

 Hizli tedavi ile mUimkindur







