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GIRIS

Mukormikoz
Vaskuler invazyon ve doku nekrozu ile karakterize

Benzer ozelliklere sahip bazi kiif mantarlarinin olusturduklari,
organ tutulumu ile karakterize hastaliklara verilen ortak bir
isim

Rino-orbital-serebral,
Pulmoner,
Gastrointestinal,
Kutanodz,

Yaygin

Saegman V, Maertens J, Ectors N, Meesserman W, Lagrou K. Epidemiology of mucormycosis: review of 18 cases in a
tertiary hospital. Med Mycol. 2010;48:245---54.

Talmi Yoav P, Bakon M, Wolf M. Rhino-orbital and rhinoorbito-cerebral mucormycosis. Otolaryngol Head Neck Surg.
2002;127:22---31.



Etken

Zygomycetes sinifi
Mucorales takimi

Mucoraceae ailesi

— Rhizopus oryzae(EN SIK)

— Rhizopus microsporus
Cunninghamella bertholletiae

Saksenaea vasiformis

Binder U, Maurer E, Lass-Florl C. Mucormycosis--from the pathogens to the disease. Clin Microbiol Infect. 2014 Jun. 20
Suppl 6:60-6



Mucorales

Syncephalastraceae

Saksenacaceae e

Order

Cunninghamellaceae =

Mucoraceae

e Thamnicliaceae

e Lichtheimiaceae

Family

Syncephalastrum racemosum
s- - ’ l Y
- Apophysomyces elegans complex
Sakseraen Saksenaea vasiformis
e Cunninghamella bertholletiae
— Cunninghamella ——
Actinomucor .
Mucor
Rhizopus
Rizomuc [l
Rhizomucor REPUSIIS
Cossmar Cokeromyces recuryatus
Lichtheimia (former Absidia)
Genus Unusual species



Epidemiyoloji

 Toprakta, cUriyen meyve ve sebzelerde,
hayvan diskilarinda, eskimis ekmeklerde
vaygin olarak bulunur.

* Dogada yaygin olmasina ragmen hastalik
genellikle immunsupresif hasta grubunda
gorulur.

Kwon-Chung KJ. Taxonomy of fungi causing mucormycosis and entomophthoramycosis (zygomycosis) and
nomenclature of the disease: molecular mycologic perspectives. Clin Infect Dis. 2012 Feb. 54 Suppl 1:58-S15



Invaziv mukormikozis icin risk faktorleri:
v' DM, ketoasidoz tablosu

v’ Glukokortikoid tedavisi
v'Hematolojik maligniteler

v’ Solid organ transplantasyonlari
v’ Deferroksamin tedavisi

v Demir asiri yuki

v AIDS

v’ Damar ici ilag kullanimi

v’ Travma/yaniklar

v’ Malnutrisyon



Patogenez
* Vucuda giren sporlarin germinasyonu
— Germinasyon icin konak bagisiklik mekanizmalari asilmal

— Normal kosullarda disuk virulansli etken icin bu cok zor
— Hastalik firsatci olup sekonder natlirde

 Makrofaj ve nétrofil hiicrelerince fagositoz

* Immun sistemin asilmasi

* Doku ve kan damari invazyonu

 Hemoraji, tromboz ve nekroz,

 Komsuluk yoluyla hizla diger dokulara yayilim

* Nadiren hematojen yolla diger organlara yayilim
— Kalp, bobrek, beyin ve gastrointestinal sistem tutulumu

Talmi Yoav P, Bakon M, Wolf M. Rhino-orbital and rhinoorbito-cerebral mucormycosis. Otolaryngol Head Neck Surg.
2002;127:22---31.



inhaled spores are trapped in sinuses  macrophages and

or reach distal airspace

Fungal proliferation
enhanced with
Iron overload

undetected
PMN block replication  fungal proliferation,
'I' angiolnvasion,
necrosis

Impaired in neutropenic
patients, or with corticosteroid,
moAb therapy of

graft vs, host disease or
hyperglycemia

Progressing extensive necrosis ( | ! l
fungal invasion,  limits drug delivery VAT,
hemorrhage and immune response | |

and necrosis dissemination
detectable by

CT scan



Klinik belirtiler ve bulgular

* Klinik taksonomi
— Rino-orbital-serebral,
— Pulmoner,
— Gastrointestinal,
— Kutanoz,
— Yaygin,
— Renal,
— |zole SSS tutulumu



* Rino-orbital-serebral mukormikoz
— En sik gorilen klinik form
— En sik predispozan faktor; metabolik asidoz ile hiperglisemi
birlikteligi
— Sporlarin inhalasyonu ile baslar

— Ates, nazal konjesyon, purutlan nazal akinti, bas agrisi, sints
agrisi
e Akut sinlzit tablosu

— Nekroza bagli lezyonlarda koyulasma ile siyah eskar
dokusu

— Genellikle agresif seyirli

— Kraniyel sinirlerden 5 ve 7.nin tutulumu
* Pitozis,pupiller dilatasyon meydana gelir

— Kaverndz sinus ile internal karotis trombozu kétlu prognozu
gosterir



Pulmoner mukormikoz

— En sik kemoterapi altindaki notropenik
hematolojik maligniteli hastalarda

— Inhale edilen sporlarin brons ve alveollere
ulasmasi

— Ates, dispne, gdgus agrisi, hemoptizi

— Radyolojik olarak segmental infiltrasyon, daha ileri
asamalarda kavite olusumu

— Sistemik yayilim olabilir



* Kutandz mukormikoz
— Deri butunltgi bozuldugunda
— Cogunlukla lokal enfeksiyon
— Pustul, nodul, nekrotik tlser
— “Ecthyma gangrenosa” benzeri lezyonlar

— Derin doku invazyonu ve sistemik yayilim
beklenmez



* Gastrointestinal mukormikoz
— ileri derece malnutrisyon
— Kontamine besin maddeleri ile sporlarin alinmasi
— Abdominal agri, hematemez, distansiyon

— Akut seyirli ve genellikle mortal
— Mide ve kolonda nekrotik tlser(EN SIK)



* Yaygin (dissemine)mukormikoz

— Iki ya da daha fazla organin tutulmasi ile
karakterize

— Nadir olarak ciddi immunsupresif hasta grubunda,
yanik hastalarinda, prematur infantlarda

— Antemortem tanisi oldukca zor



Renal mukormikoz
— Izole bdbrek tutulumu
— Fungemi sirasinda yayilhim?
— Yan agrisi ve ates

* Sudheer K. Devana, Girdhar S. Bora, Ravimohan S. Mavuduru, Pankaj Panwar, Nandita Kakkar, and Arup K.
Mandal; Successful management of renal mucormycosis with antifungal therapy and drainage; Indian J Urol.

2016 Apr-Jun; 32(2): 154-155.
Izole SSS mukormikozu
— Literatirde fungemi sirasinda yayilim oldugu tahmin edilen yaklasik 30
vaka bildirimi mevcut
— Damar ici ilag kullanimi ile iliskili?

. KK Benachinmardi, P Rajalakshmi, HB Veenakumari, RD Bharats, V Vikas, A Mahadevan, S Nagarathna; Successful treatment of
primary cerebral mucormycosis: Role of microbiologist, Indian Journal of Medical Microbiology;2016;34:4:550-553

. Olga P. Hernandez,* Héctor M. Prado Calleros, Galo Santiago Soberdn Marmissolle Daguerre, Andrés Sadek Gonzdlez, Rhino-
Orbito-Cerebral Mucormycosis. Management Strategies to Avoid or Limit Intracraneal Affection and Improve Survival, Acta

Otorrinolaringol Esp. 2015;66(6):348---352



OLGU

* 65 yasinda erkek hasta

* Bir ay once sol gbzde kizariklik, sislik, ytuzin sol
tarafinda asimetri, agri ve his kaybi
yvakinmalari

* KBB servisine yatis

* Nazal septum ve sert damaktaki nekrotik
lezyondan biyopsi



Klinik ve MR bulgulari ile mukormikoz stphesi
Enfeksiyon Hastaliklari konsultasyonu
L-amfoterisin b tedavisi

Patoloji raporu ile mukormikozis tanisi
netlesen hasta

Enfeksiyon Hastaliklari servisimize nakil



Oz Gecmisi

Oz Gecmisi

* DM, insulin kullanimi-15 yildir

 HT, antihipertansif kullanimi-15 yildir
e KBY, 1 vildir

* |skemik inme, 5 ay 6nce




Fizik baki

 Genel durum kotd,

* Bilin¢ acik, koopere-oryante

* Ates 36.5 C, nabiz 80/dak, TA: 120/80 mmHg
* Sol gbz pitozis, cevresinde endurasyon

* Sol periferik fasiyal paralizi; sol goz kapagi
kapatmada tam kayip, labial komissur
gllmekle saga deviye



* Burun bakisi: Septum saga deviye posteriorda
perfore, sol pasaj graniilasyon dokusuyla
kaph ve daralmis

* Orofaringeal baki: Sert damak solda daha
fazla olmak lizere erode, septum ve konkalar

izleniyor.



* Laboratuvar testleri:
— CRP: 4.97 mg/dl
— AKS: 171 mg/dI
— HbA1lc: 8.5
— ESR: 33 mm/saat
—BUN:27
—Kreatinin:1.38



Patoloiji:

e Sert damak ve yumusak dokudan alinan
biyopside sonuc :
— “ Olguya ait materyelden alinan kesitlerin

hematoksilen eozin ve PAS boyali preparatlarinda
mukormikoz ile uyumlu mantar hifleri izlendi.”



* Mucorales hifleri:
— 5ile 15 mikron cap
— irregiiler dallanma
— Nadir septasyon

Roden MM, Zaoutis TE, Buchanan WL, et.al Epidemiology and outcome of zygomycosis: a review of 929 reported
cases. Clin Infect Dis 2005;41:634

Asano K, Sone T. 2010. A molecular phylogeny-based taxonomy of the genus Rhizopus. Bioscience, Biotechnology
and Biochemistry 74: 1325-1331









Radyolojik goruntileme yontemleri

* Fasiyel MR:

Sol nazal kavitede, maksiller siniis kemik duvarinda ve sert
damakta nekrotik doku yitimi.

Maksiller siniis ¢cevre alanda, orbita etrafinda, kafa kaidesinde
infratemporal fossada kavernoz sintse dogru ilerlemis infiltratif
karakterde lezyon ve orbital kavitede 6zellikle orbital apeks
lokalizasyonunda inferior orbital fisstr, optik foramen ve superior
orbital fissur yolu ile oldugu distnulen infiltrasyon yani sira kemik
duvarlarda direkt yayilimla uyumlu degisiklikler.

Sol yanda internal karotid arterde tromboz, kavernoz siniis
trombozu ve vaskiiler degisikliklere ikincil daha da belirginlesen
propitozis.

Solda orbital kavitede periorbital alanda 6dem; bulgular agresif seyirli
mukorea familyasindan ya da asperjilloz agisindan anlamlidir.
Intrakranial serebral ve serebellar farkli evrelerde infarkt alanlari
beraberinde vaskiilit yaratan stirec kuskusu da vermektedir.



* Kraniyel MR

— Sol orta serebellar pedinkil diizeyinde kronik lakiner
infarkt ve cevresinde gliozis, ponsta iskemik milimetrik
degisiklikler, sag posterior frontalde korteksten beyaz
cevhere uzanan kronik infarkt alani her iki serebral
hemisferik beyaz cevherde yaygin kronik iskemik
degisiklikler ,serebrumda atrofi izlenmistir. Postkontrast
calismada sol infratemporal fossa kavernoz siniis orbitada
tanimlanan kontrast tutulumlari disinda patolojik
kontrastlanma goérilmemistir.

— Sol temporalde dura reaktif olarak hafifce kalinlasmis ve
kontrast tutmustur. Dural venoz sinler aciktir.,
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* Operasyon sirasinda alinan materyelin
mikotik ve nonspesifik kultirinde treme
olmadi.

— Duzenli septasyonlarin olmamasi hiflerin

Kiri

— Kiri
mu

ganliginda artis
gan yapl nedeniyle klinik 6rneklerden

kormikoz ajanlarinin Uretilmesi zor



Enfekte dokunun debridmani
— GOz Hastaliklari,
— Plastik Cerrahi,
— KBB kliniklerinin ortak operasyonu

Diyabet regulasyonu

Lipozomal Amfoterisin-B 5mg/kg/glin, 45 giin
sureyle

Kontrol grafilerinde

— Operasyon bdlgesinde doku yitimi,

— Enfeksiyon bulgularinda regresyon



* Genel durumu duzelen olgu
— Oral Posakonazol tedavisi
— Poliklinik kontrolu.

* Tedavinin klinik bulgulardaki dizelmeye gore
— Toplam tedavi 2 ay



* Poliklinik takiplerinde
— Genel durum iyi, klinik iyilesme var
— Sag gbzde gébrmede azalma
— En son Go6z hastaliklari kontroli 2013 yilinda






* 929 mukormikozlu hastanin incelendigi bir
calismada hazirlayici faktor olarak DM %36
olguda saptanmasina karsin 178 olguluk baska
bir calismada bu oran %73.6 olarak
bulunmustur.

Roden MM et all. Epidemiology and outcome of Zygomycosis: a review of 929 reported cases. Clin Infe Dis. 2005; 41:
634-53.

Chakrabarti A et al. The rising trend of invazive Zygomycosis in patient with uncontrolled diabetes mellitus. Med Mycol.
2006; 44: 335-42.



e 2001-2006 yillari arasi 25 transplantasyon
merkezinde yapilan prospektif bir calismada
bir yilhk kimulatif mukormikoz insidansi
allojenik kok hucre nakli olgularinda %0.29,
solid organ transplantasyonu alicilarinda
%0.07 bulunmustur.

Russell EL et al. Epidemiology and treatment of Mucormycosis. Future Microbiol. 2013; 8(9): 1163-75.



* Tani; mikroorganizmanin enfekte dokuda
histopatolojik olarak tespiti ve kultlrde
Uretilmesi ile konur. Kultirde tGretmek 6zel
teknik gerektirdigi icin genellikle histopatolojik
tani esastir.

Tarrand JJ et al. Diagnosis of invazive septate mold infections. A correlation of microbiological culture and histologic or
cytologic examination. Am J Clin Pathol. 2003; 119(6): 854-58.

Spellberg B, Edwards J, Ibrahim A. Novel perspectives on mucormycosis: pathophysiology, presentation, and management.Clin
Microbiol Rev 2005;18:556 —569



* Son yillarda klinik 6rneklerden yapilan PCR
testi, kultir negatif olgularda tanida deger
kazanmistir ve hem histopatolojik tani hem de
kultirden daha erken tani imkani sagladigi
tespit edilmistir.
oy cosi i immunocampromised patients, i nfect bis. 201% S6(10): 85501, 1o Cerests of

Turin L, Riva F, Galbiati G, Cainelli T. Fast, simple and highly sensitive double-rounded polymerase chain
reactionassay to detect medically relevant fungi in dermatologicalspecimens. Eur J Clin Invest. 2000;30:511-8

Hall TA. Bioedit: a user-friendly biological sequence alignment editor and analysis program for Windows 95/98
NT. Nucl Acids Symp Ser. 1999;41:95-8.



* Mukormikoz tedavisi, etkilenmis dokularin
cerrahi debridmani, antifungal tedavi ve
mumkunse altta yatan hastaligin tedavisi
kombinasyonundan olusmaktadir.

Spellberg B,Walsh TJ,kontoviannis DP,et al.Recent advances in the manangement of mucormycosis:from bench to
bedside.Clin infect dis 2009;48:1743

MaJ, JiaR, LiJ, LiuY, LiV, Lin P, et al. Retrospective clinical study of eighty-one cases of intracranial mucormycosis. J
Glob Infect Dis 2015;7:143-50



Table 9: ECIL 6 recommendations for first ine therapy of mucormycoas

Grade Comments

Mupsgement mcludes aptifungal thaapy, swgayvamd AL Mulodsoploay spprosch s requared

coatrol of underlying condshions
Antifungal therapy
- Amphotericsn B dsoxwcholace cm
- Liposomal amphataricen B BIO Dualy dose. 5 mgke Liposowal suploieaiem B should be prefared m ONS mlection
and'or renal fuloe
- Augphotenicm B hipd complex BII
- Amphotericen I3 collosdal despersion cnu
Posmaconazole CIO No data to support s zae as first ke weatment. Alicmative when angphotencin B
formubatzons me absolutely conttsandacutled.
- Combinsnon tbaapy cII
Conrrol of undadying condstion ATl Tnchxdes conrrol of diabetas. hematopoietic prawth facror if neatropenia,
discontmmation tapermg of sterosds, seduction of wanosuppressave therapy
Suagery
- Rhmo-otbuto-ceretnal mnfection All
- Sofl ssve mlecton ATl
- Localzed pulmonary leson B
- IDissenunatad infaction CIl  Surgery should be conssdered on a case by case basis, using a multi-<disciplinary approach
Hyperbaric oxyvgen cII

Recommendation agaist use

Combimation with deferasirox All



Table 10: ECIL-6 recommendations for salvage and mamtenance therapy of mucormycosis

Grade  Comments

Salvage therapy
- Management ncludes antifungal therapy, control of Al
underlying disease and surgery
- Posaconazole BII

- Combrnation of liptd amphotericin B and caspofungin BII
- Combination of lipid amphotericin B and posaconazole ~ BIII
Maintenance therapy

- Posaconazole BII  Overlap of a few days wath first line therapy to obtain appropriate serum
levels. Monitoring of serum levels might be idicated®

* Both comments apply to the oral solution but may not apply to the solid oral formulation



* Baslangic tedavisinde Liposomal Amfoterisin B 5mg/
kg/glin dozuyla baslanir 10mg/kg/gline kadar doz
arttlrllablllr

McCarthy M,Rosengart A,Schuetz AN, et al.Mold infections of the central nervous system.N Engl J] Med
2014;371:150

Vitale RG, de Hoog GS, Schwarz P, et al. Antifungal susceptibility and phylogeny ofopportunistic members of the order
mucorales. J Clin Microbiol. 2012;50(1):66-75

Lanternier F, Poiree S, Elie C, et al. Prospective pilot study of high-dose (10 mg/kg/day)liposomal amphotericin B (L-AMB) for
the initial treatment of mucormycosis. J Antimicrob Chemother. 2015

* Posakanazol ve Isavukonazol genis spektrumlu
mukormikoz etkenlerine karsi etkili oral
antlfungallerdlr

Spanakis EK,Aperis g,Mylonakis E.New agents for the treatment of fungal infections:clinical efficacy and gaps in coverage.Clin
Infect Dis 2006;43:1060

Vitale RG, de Hoog GS, Schwarz P, et al. Antifungal susceptibility and phylogeny of opportunistic members of the order
mucorales. J Clin Microbiol. 2012;50(1):66-75



e Lipid amfoterisin B yanith hastalarda oral
Posakonazol ve Isovukanazol step down
terapi olarak tercih edilebilir. Diger yandan
tedaviye yanitsiz veya L-Amfoterisin B
kullanilamayan hastalarda baslangic tedavisi
veya kurtarma tedavisi olarak da tercih
edilebilirler.

Spanakis EK,Aperis g,Mylonakis E.New agents for the treatment of fungal infections:clinical efficacy and gaps in

coverage.Clin Infect Dis 2006;43:1060
Marty FM, Ostrosky-Zeichner L, Cornely OA, et al. VITAL and Fungiscope Mucormycosis Investigators ISZ treatment
for mucormycosis: a single-arm open-label trial and case-control analysis. Lancet Infect Dis. 2016;16(7):828—-837

*  Van burik JA, Hare RS, Solomon HF, Corrado ML, Kontoyiannis DP.Posaconazole is effective as salvage therapy in
zygomycosis: a retrospectivesummary of 91 cases. Clin Infect Dis 2006; 42: e61-5.



* Posakanazol ilk giin yavas salinimli tableti
300mg 12 saat arayla, sonrasinda tek doz
300mg/glin olarak verilir. Yemeklerle
alinmalidir. Oral suspansiyonlari dtsuk
bioyararlanim ve yagl yemeklerle alinmasi
gerekliligi nedeniyle tercih edilmez. Tedavinin
birinci haftasinda serum konsantrasyonu
bakilmahdir. Amac >1 mcg/mL olmalidir.

Noxafil (posaconazole). Highlights of prescribing information. https://www.merck.com/product/usa/pi_circulars/n/
noxafil/noxafil_pi.pdf (Accessed on March 18, 2014).
*  Vehreschild JJ, Birtel A, Vehreschild MJ et al. Mucormycosis treatedwith posaconazole: review of 96 case reports. Crit
Rev Microbiol 2013; 39: 310-24



* |savukonazol ile ilgili yeterli randomize kontrolli
calisma yok.

* Yukleme dozu 8 saat arayla 6 doz 200mg oral
tablet veya intravenoz formudur. Yiklemenin son
dozundan 12 veya 24 saat sonra gunde tek tablet
200mg devam dozuna gecilir. Invaziv fungal
hastalik cozulene kadar veya 180 glin sireyle
devam edilir.

CRESEMBA (isavuconazonium sulfate). Highlights of prescribing information. http://www.accessdata.fda.gov/
drugsatfda_docs/label/2015/2075000rig1s000Ibl.pdf (Accessed on March 09, 2015).

Marty FM, Ostrosky-Zeichner L, Cornely OA, et al. VITAL and Fungiscope Mucormycosis Investigators ISZ treatment
for mucormycosis: a single-arm open-label trial and case-control analysis. Lancet Infect Dis. 2016;16(7):828—-837



* Antigungal tedavi ile kombine verilen
deferasirox tedavisinin hastalarda olumlu
olduguna dair vakalar bulunmakla birlikte
klinik yararini destekleyecek daha fazla
gaI|§maya ihtiyac vardir.

Spellberg B, Ibrahim A, Roilides E, Lewis RE, Lortholary O, Petrikkos G, et al. Combination therapy for
mucormycosis: why, what, and how? Clin Infect Dis.2012;54(Suppl 1):573-8

» Deferasirox, an iron-chelating agent, as salvage therapy for rhinocerebral mucormycosis.Reed C, Ibrahim A,
Edwards JE Jr, Walot I, Spellberg BAntimicrob Agents Chemother. 2006 Nov; 50(11):3968-9



* |n vitro calismalarda yiiksek konsantrasyon
oksijenin mukor etkenlerini Gremesini inhibe
ettigi gosterilmis.

. Hyperbaric oxygen therapy and other adjunctive treatments for zygomycosis.Tragiannidis A, Groll AH Clin Microbiol Infect. 2009
Oct; 15 Suppl 5():82-9

* [lave tedavi olarak hiperbarik oksijen ile ilgili son
40 yilda toplanan deneyimleri iceren yakin tarihli
bir rapor, bu pahali tedavinin etkinligini
kanitlayacak yeterli verinin bulunmadigini
yazmistir.

Hyperbaric oxygen as an adjunctive treatment for zygomycosis.John BV, Chamilos G, Kontoyiannis DP Clin
Microbiol Infect. 2005 Jul; 11(7):515-7



* PML ve makrofajlarin antifungal etkileri detayli
olarak anlasiimistir. Granulositopenik hastalarda
G-CSF, GM-CSF ve IFN-gama kullanimiyla
fagositozda ve antifungal aktivitede artis oldugu
tespit edilmis.

e Sitokinlerin notropenik hastalarda kullanimi
verilerle desteklenirken (Blll) non n6tropenik
hastalarda kullanimiyla ilgili yeterli calisma
yoktur.

Comparison of interferon-gamma, granulocyte colony-stimulating factor, and granulocyte-macrophage colony-stimulating factor
for priming leukocyte-mediated hyphal damage of opportunistic fungal pathogens.Gaviria JM, van Burik JA, Dale DC, Root RK,
Liles WCJ Infect Dis. 1999 Apr; 179(4):1038-41

Granulocyte colony-stimulating factor administered in vivo augments neutrophil-mediated activity against opportunistic fungal
pathogens.Liles WC, Huang JE, van Burik JA, Bowden RA, Dale DCJ Infect Dis. 1997 Apr; 175(4):1012-5
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