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Diseases

On 31 December 2019, the WHO China Country Office was informed of cases of
pneumonia of unknown eticlogy (unknown cause) detected in Wuhan City, Hubei
Province of China. As of 3 January 2020, a total of 44 patients with pneumonia of
unknown etiology have been reported to WHO by the national authorities in China. Of
the 44 cases reporied, 11 are severely ill, while the remaining 33 patients are in
stable condition. According to media reports, the concerned market in Wuhan was
closed on 1 January 2020 for environmental sanitation and disinfection.

Biorisk reduction

Disease cutbreak news

The causal agent has not yet been identified or confirmed. On 1 January 2020, WHO
requested further information from national authorities to assess the risk.

National authorities report that all patients are isolated and receiving treatment in
Wuhan medical institutions. The clinical signs and symptoms are mainly fever, with a
few patients having difficulty in breathing, and chest radiographs showing invasive
lesions of both lungs.
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Globally, as of 5:18pm CET, 4 March 2022, there have been 440.807.756 confirmed cases of COVID-19,
including 5.978.096 deaths, reported to WHO. As of 26 February 2022, a total of 10.585.766.316 vaccine




Daily new confirmed COVID-19 deaths per million people, Mar 5, 2022
7-day rolling average. For some countries the number of confirmed deaths s much lower than the true number of
deaths. This is because of imited testing and challenges in the attribution of the cause of death,
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A ward for coronavirus patients in Brooklyn this week. Victor J. Blue for The New York
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Predominant Role of Bacterial Pneumonia as a Cause of Death in
Pandemic Influenza: Implications for Pandemic Influenza
Preparedness

David M. Morens, Jeffery K. Taubenberger, and Anthony S. Fauci

1918'de Ispanyol gribi nedeni ile hayatlarini kaybetmis 58

Kisinin otopsilerinden elde edilmis, akciger doku ornekleri ve
ayrica 8398 otopsinin arastirildigi 109 yayin gozden gegciriimis.

Olim nedeni: Bakteriyel pnomoni
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Superenfeksiyonlar icin risk faktorleri ;

« Karbapenem direncli Enterobacteriacea ile bagirsak kolonizasyonu
- Invazif mekanik ventilasyon

 Immuinomodulator ajan kullanimi (tocilizumab/baricitinib)

« Basvuruda C-reactive protein degeri >7 mg/dl

« Piperacillin/tazobactam tedavisi almis olmak

« Hastanede yatis suresi bu hastalarda daha uzun (30 — 11 gun)

Ancak mortalite oranlari benzerdir

Table 4, Multhvoriote anolyss of predictors independently associated
with superinfection episodes in hospitalized patients with COVID-19

Predictor OR (95%Cl) Pvalue

Intestinal colonization by CRE 1603(65-393) <0001
Invasive mechanical ventiation S98(24-131) <0001
IL-bor JAK inhibtors 509(22-118) <0001
CRP on admission >7 mg/d| 359(1.7-1.) 0001
Piperaclinftazobactom 285(11-12) 0.028

Pvolues n bold are statistically significant (P<0.05),



Risk Factors for Fungal Co-Infections in Critically I11 COVID-19
Patients, with a Focus on Immunosuppressants

Obinna T. Ezeokoli 7', Onele Gcilitshana and Carolina H. Pohl *

Yeast Research Group, Department of Microbiology and Biochemistry, University of the Free State,
Bloemfontein 9300, South Africa; 2019875893@ufsdlife.ac.za or ezeokoliobinna@gmail.com (O.T.E.);
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Fungal Infections in COVID-19 Intensive Care Patients
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Antalya Kepez State Hospital, Antalya, Turkey

Submitted 24 June 2021, revised 5 August 2021, accepted 9 August 2021

Steroid kullanimi, DM, KVS hastaligi risk faktort
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A National Strategy to Diagnose Coronavirus Disease

2019 —-Associated Invasive Fungal Disease in the Intensive
Care Unit

P. Lewis White.' Rishi Dhillon.” Alan Cordey.’ Harriet Hughes.' Federica Faggian.” Shuchita Soni.” Manish Pandey.” Harriet Whitaker.” Alex May."
Matt Morgan.,” Matthew P. Wise.” Brendan Healy.” lan Blyth.® Jessica S. Price.’ Lorna Vale.' Raquel Posso.” Joanna Kronda.” Adam Blackwood.’
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Aspergilloz Riski Artar

Mortalite Mortalite

Fungal Enfeksiyonu Antifungal % 38,5
Olanlarda Alanlarda

Fungal Enfeksiyonu % 31 Antifungal
Olmayanlarda Almayanlarda
P=0,0387




« COVID-19 nedeni ile YBUe vyatisi uzayan hastalarda invazif

mikroorganizmalar ile koenfeksiyon ve dolayisi ile mortalite daha fazladir

« CAPA veya invazif pulmoner aspergilloz olan grupta daha yuksek mortalite

orani saptanmistir

« COVID-19 ile iliskili Kandidoz (CAC) insidansi CAPA'ya gore daha dusuk

olsa da, mortalite orani benzerdir

* Eslik eden fungal enfeksiyonlar hastaligin ciddiyetini ve mortalitesini

artirmaktadir



Yogun Bakim Hastalarinda Mantar Enfeksiyonu Risk Faktorleri

* Yuksek APACHE Il skoru

 Diabetes mellitus (DM)

« Notropeni

» Bobrek yetmezligi

« Abdominal cerrahi

* Genis spektrumlu antibiyotik kullanimi
 Total parenteral beslenme

* Hemodiyaliz

* Mekanik ventilasyon

« Santral venoz kateter varligi

» Immuinsupresif tedaviler
*Pappas ve ark. 2016



COVID-19 Hastalarinda Fungal Enfeksiyonlar Icin Risk Faktorleri

« Entubasyon gibi invazif prosedurler akciger dokusunun mantar ile

kolonizasyonuna neden olur
« Kronik pulmoner hastalik oykusu
« Uzamis kortikosteroid alimi
« Antimikrobiyal tedavi
« Hastalarda immunolojik bozulma

» Invazif oksijen destegi gereksinimi antifungal direncli mikroorganizmalar

ile koenfeksiyon igin esas belirleyicidir



JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Effect of Dexamethasone on Days Alive and Ventilator-Free in Patients With
Moderate or Severe Acute Respiratory Distress Syndrome and COVID-19
The CoDEX Randomized Clinical Trial

Bruno M. Tomazini, MD; Israel S. Maia, MD, MSc; Alexandre B. Cavakcanti, MD, PhD; Otavio Berwanger, MD, PhD; Regis G. Rosa, MD, PhD;

Viviane C. Veiga, MD, PhD; Alvaro Avezum, MD, PhD; Renato D. Lopes, MD, PhD; Flavia R. Bueno, MSc; Maria Vitoria A. O. Silva; Franca P. Baldassare;
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Deksametazon Alan Kontrol
Sekonder enfeksiyon 33 (% 21.9) 43 (% 29.1)
Instlin ihtiyact 47 (% 31.1) 42 (% 28.3)
Ciddi yan etki 5 (% 3.3) 9 (%6.1)

Na. (%) of patients

Dexamethasone (n = 151) Standard care (n = 148)  Absolute difference (95% C1)
Serous adverse events” 5(33) 9(6.1) 28(-2.7w08.2)
New diagnosis of infection until day 28° 33(21.9) 43(29.1) 72(-3310177)
Ventilator-associated pneumonia 19(12.6) 29(19.6) 70(-2.01016.0)
Catheter-related bloodstream infection 10(6.6) 8(54) -1.2(-7.3t04.8)
Catheter-associated urinary tract infections 1(0.7) 0
Other 6(4) 7{(4.7) 0.7(-25w4.2)
Bacteremia® 12(7.9) 14(9.5) 1.5(-55108.6)
Insulin use for hyperglycemia® 47 (31.1) 42(28.4) -2.7(-13.81t08.3)




Conmmunication
Is the Frequency of Candidemia Increasing in
COVID-19 Patients Receiving Corticosteroids?

Cezar V. W. Riche 3, Renato Cassol 2 and Alessandro C. Pasqualotto 3.4.=

Hospital Ermesto Domelles. Porto Alegre 90160-092. Brazil: cezar riche@gmail.com

Hospital Nossa Senhora da Conceicao, Porto Alegre 91350-200, Brazil: renato_cassol@gmail.com

School of Medicine, Universidade Federal de Giéncias da Saude de Porto Alegre, Porto Alegre 90050-170, Brazil
Santa Casa de Misericordia de Porto Alegre, Porto Alegre 90020-090, Brazil

Correspondence: pasqualotto@santacasa.org. br
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Immunsupressif Kullanimi

« Hastaneye yatan 226 COVID-19 hastasinda steroid kullanimi arastiriimis

 Steroid alanlarda hastanede mortalitede azalma izlenmemis

- Steroid alanlarda daha fazla bakteriyel enfeksiyon (% 25 - % 13.1, P =

0.041) ve mantar enfeksiyonu izlenmistir (% 12.7- versus % 0,7 , P <

0.001)

« Steroid alan hastalarin bir kismi tocilizumab almis, sekonder enfeksiyon

acisindan tocilizumab agisindan fark yok
Obata et al. Jpn.J.Infect Dis,2021



a frontiers
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IL-6 Inhibition in Critically 111
COVID-19 Patients Is Associated
With Increased Secondary Infections

L eascas M. Kimmiig =7, Dawvid Wi =7, Matthew Gold’®, Natasha N Pettit >, Dawvid Pitrak -~
Jeffrey Muoueller™, Aliva IN. Husain ™, Ece A. Mutiu® and Gokhan M. Mautic =




Immunsupressanlar

 ImmUnsupressanlar dogal ve adaptif immun yanitini bozarak
invazif fungal enfeksiyon yatkinligini artirir

Steroid tedavisi monosit, PMNL, T lenfosit ve makrofajlarin fonksiyon

kaybina yol acarak koruyucu immuniteyi bozar

Pulmoner aspergilloz igin risk faktorudur



() Respiratory infection

BM)J Open Impact of corticosteroids in hospitalised
Sotedmed| COVID-19 patients

Research
Kam Sing Ho,' Bharat Narasimhan,' Larry Difabrizio,? Linda Rogers.” Sonali Bose,?
Li Li,® Roger Chen,® Jacqueline Sheehan,’ Maan Ajwad El-Halabi,’
Kimberly Sarosky,* Zichen Wang,® Elliot Eisenberg,? Charles Powell,?
David Steiger”

Dusuk doz, kisa sureli steroid
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« COVID-19 Hastalarinda hucresel immun baskilanma

 Antibiyotiklerin yaygin kullanimi

« Steroid tedavisi

 Bozulmus glukoz toleransi mantar enfeksiyonlarina zemin hazirlar

« Araya giren mantar enfeksiyonlari yogun bakim unitesinde yatis suresi ve

mortaliteyi artirir



Mantar enfeksiyonlarinda

Klinik bulgularin COVID-19°’dan ayrimindaki zorluk
COVID-19 Nedeni ile invazif islemlerden kaciniimasi

Tanisal test ulasimi ve duyarliliginin sinirli olmasi

Klasik risk grubu hasta olmamasi, bu hastalarda tanisal testlerin

degerlendirme zorlugu

Kolonizasyon ve etken ayriminda zorluk



COVID-19 hastalarinda ¢ok
ilaca direncli Aspergillus

fumigatus, Candida auris,
ekinokandin direncgli C.
glabrata sus sayisinda artis
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Table 1. Characteristics of the 2 Cohorts of Patients With Candidemia

Characteristic

Demographics
Age, y
Sex, male

Risk factors for candidemis
Diabetes
Active hematological malignancy®
Active sold malignancy”
Recant chamotherapy”
Hurman immunodeficiency virus infection
Charlson comorbidity index
Hemodialysis

NSNS Are un

Prior use of broad-spectrum antibiatics®
Prior use of antifungal agents®
Central venous catheters
Parenteral nutrition
Immunosuppressive agents®
Steroid treatment”
Candids colonization'
Recent surgery®

Laboratary examinations
White blood cells, calls x 10%mL
Neutrophils, cefis ¥ 10%mL
Lymphocytes, cells x 10%/mL
Creatinine, mg/dL

Clinical course and outcomes
Days to candidemia since hospital admission

Fungemia clearance”

Days to candidemia clearance

Non-albicans candidenus

Endocarditis

Endophthalmitis

Death

Incidence rate, per 10 000 person-days of follow-up

Vialues are reported as medan, nterguartie range, or frequency (%)

Pualues <0.05 are presented in bald

Overall n =72

71 (61-77)
49 (88.1%)

1521.1%)n
2128%In=T1
23(324%)n="T1
3127%in=7
1{I4%)In="71
513-8n=71
9129%)n=70
29 (4 y
61 (B8721%)n=70
2071%n=70
53 (73.6%|
37 (53.6%)n =69
271403%)n = 67
23(343%)n=67
36 (48.6%)
25(352%)n=7

9.96.6-14.1)
691{44-113)n=59
0.7{0.5-1.0) n =59
11 {0.7-17)

20 (8-33)

52 (72.2%)
8(6-12 n=52
31.(43.1%)
5{12.6%) n=40
2(M1%)n=18
42 (58.3%)
198 (1L55-2.49)

COVID-1¢

71 (57-75)
16(76:2%)

2(10.0%in =20
0(0%)n=20
010%)
0 (0%)
0 (0%)
301-3In=20
4{211%)n =19

A 4

19 (100%)n=19

2(105%)

17 {81.0%)
B(44.4%in=18
1 (B11%)n=18
844.4%In=18

B{381%)
5{250%)n=20

9.1 (70-12.8
6.9{42-121n=17
07{0.7-1.0n=17

10 (0.7-18)

24 (12-38}
15 {71.4%)
B(5-17n=15
7{33.3%)
2(133%In=15
2(250%In=8
12 (571%:}

10.97 6.79-16.76}

Non-COVID-18 n = 51

72 (61-80)
33 164.7%)

13 255%)n =51
2{3.9%) n=51
23 U5.1%)

9 (176%)
1142.0%)
54-TIn=561
5(08%) n=81
2 4
42(824%)n=42
10 (19.6%)

36 (70.6%)
29(66.9%) n = 61
161327%)n=49
1530 6%)n=49
27 (52.9%)
20(392%)n =51

10.3 (B.1-15.4)
71746120/ n=42
0610410 n=42

1210.8-18)

18 {7-30)

37 (125%)
B8{6-12kn=37
24471 %)
3(120%)n=25
0{0%)n=10
30 (58.8%)
148 (1.10-1.95)

P\alue

197
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Table VI
Distribution of fungal species in blood, tracheal aspirate, and urine cultures.

. Blood Tracheal aspirate Urine
Fungal isolate N (%) N (%) N (%)

Fungus types N (%)

Total: 16 Total: 12 Total: 29
Candida tropicalis 20 (35.08) 5 (31.25) 4(33.33) 11 (37.93)
Candida albicans 18 (31.58) 4 (25.00) 0 (0.00) 14 (48.27)
Candida parapsilosis 14 (24.56) 7 (43.75) 3(25) 4(13.79)
Aspergillus spp. 3(5.28) 0 (0.00) 3(25) 0 (0.00)
Candida lusitaniae 1 (1.75) 0 (0.00) 1(8.34) 0 (0.00)
Trichosporon mucoides 1(1.75) 0 (0.00) 1(8.34) 0 (0.00)

Table 111
Distribution of candidemia cases by hospitalization days.

Mean=SD
7.56+25.62 N N (%)
(min-max: 1-136)
1-30days 25
> 30 days 75




COVID-19 lliskili Kandidemi

‘COVID-19 hastalarinda kan kultira veya dokuda Candida spp tespiti”

 Risk Faktorleri

Uzamis hastane yatis oykusu

Mekanik ventilasyon nedeni ile

baskilanma?
SVK GIS translokasyonu
Cerrahi uygulanmis olmasi Antibiyotik altinda bagirsak
Genis spektrumlu antibiyotik kullanimi mikrobiyotasinda

bozulma
Candida kolonizasyonunda artis
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Article

Candidemia among Iranian Patients with Severe COVID-19
Admitted to ICUs

Amir Arastehfar *, Tahmineh Shaban %, Hossein Zarrinfar 7, Maryam Roudbary ?, Mona Ghazanfari %,

Mohammad-Taghi Hedayati 5®, Alireza Sedaghat 7, Macit Ilkit * 7, Mohammad Javad Najafzadeh -~
and David S. Perlin ™~

HIZLI TANI
EN KISA SUREDE TEDAVI






Direncli Candida®

79 Yasinda erkek hasta, DM, KAH, Diyabetik ayak oykusu, COVID-19 tanisi (+)

Darunavir/ritonavir ve klorokin tedavisi

5. Gun: Ate@, OksurUk, purl:“an W%

Piperasilin- tazobaktam IV

8. Giin: Ates devami, kan kiiltir Antifungal direng akilda bulunmali ve yakin takip edilmelidir

25. Giin: Teikoplanin kesildi, alt YBU’lerinde antifungal seciminde dinamik davranilmalidir

27. Glin: Ates, kan Kiiltiirt Morge. | /

35. Gun: Ates, kan kulturt C. glabrata... Ekinokandin

48. Gun: Ates, kan kulturu C. glabrata ve Acinetobacter baumannii.. Kaspofungin devam,

Kolistin baslandi.... C. glabrata izolatlarindan biri ekinokandin direncli
52. Gun: Amputasyon, Liposomal amfoterisin B baslandi, Kaspofungin kesildi
53. Gun : Septik sok ve Eksitus



-Uzun sureli yogun bakim
unitesi yatis

-Invazif  islem  uygulanmis
olmak

-C. auris’in biyolojik ve plastik
gibi biyolojik olmayan
yuzeylere yerlesme kapasitesi
-Biofilm olusturmasi

-NaCl dayaniklihgi

-Katetere yerlesmesi

Single C. ouris case
reported

B Transmission or multiple
cases of C. ours reported

N U.S. C. ouris cases linked
to healthcare stays in
these countries




COVID-19 Salgini Sirasinda Candida auris'in Artan Yayilimi

COVID-19 Hastalarinin bakildigi merkezlerde C. auris salginlari bildirilmistir
Baslangicta eldiven ve onluk sikintisi, yeniden kullanimi

Hasta sayisi ani artisi ile enfeksiyon kontrol onlemlerindeki zaaflar
Bilinmeyen neden?

Taramalar COVID-19 hastaligina kaynak ve kontrol aktariimasi nedeni ile

sinirli olmustur




Farkli yayinlarda mortalite orani % 30-72
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[First Case of COVID-19 Positive Candida auris Fungemia in Turkey]. / Tlirkiye'de Ilk COVID-19
Pozitif Candida auris Fungemi Olgusu.
EKK Béliikbasi, Yasemin; Erkose Geng, Gonca; Orhun, Giinseli; Kuskucu, Mert Ahmet; Cagatay, Atahan; Onel, Mustafa;

Hasta P e e e _
Mikrobiyol Bul ; 55(4): 648-655, 2021 Oct. ) SUIIITI I§
Temas

it Article in Turkish | MEDLINE | ID: covidwho-1478368 ile suruntu
Nnited

ni
alinm >

- v TR v uy wvuina wiaal C.AUMS
(}"ev"resel orneklerden (hasta yatagi, telefon, ventilator yuzeyi vs) fungemisi gérilmas
kaltar alinmis

C. auris sadece diger hastanin koltuk altinda tGremis Amfotens;gdz\xeel;ﬁ?npigfungln le
El hijyeni icin alkol bazli el antiseptikleri kullaniimis

Cevresel temizlik 1000 ppm klor ile saglanmis

EKK ekibi, 3 ay sure ile takip etmis

ey




Tek kigilik odaya yerlestirilir

Onlik ve eldivenlere kolay ulasim saglanip, uygun sekilde kullaniimalidir

El hijyeni uyumu artiriimalhdir

Cevresel temizlik kurallarina uyum artiriimahidir, uzun sure cevrede kalabilir,

kuaterner amonyum bilesikleri [QAC'ler] C. auris'e karsi etkili olmayabilir,

Klor ve hidrojenperoksit etkilidir

Temaslilar aranmali, kolonize hastalar icin ayni EKK onlemleri alinmalidir

Transfer edilecek ise karsi taraf bilgilendirilmelidir



Mantar Pnomonileri

Klinik olarak COVID-19 ve bakteriyel pnomonilere benzer sekilde
ates, oksuruk ve nefes darligi gorulebilir

COVID-19 ile birlikte ayni zamanda gorulebilecegi akilda tutulmalidir



Kronik Rinosinuzit -
Alerjik
: : i i Bronkopulmoner
Invazif Pulmoner Aspergilloz (IPA) w Aspergilloz (ABPA)

v" Notropenik hastada IPA

v" Influenza iliskili IPA (IAPA)
(Influenza —Associated Pulmonary Aspergillosis)

v/ COVID 19 iliskili IPA (CAPA)
(COVID-19 Associated Pulmonary Aspergillosis)

»
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Figure 2. Regional variation in number of inclusions and CAPA incidence in studies with observational data. Bar chart
on the left shows the number of patients included in studies with observational data on CAPA, either per continent
or per country. The maps on the right show the pooled CAPA incidence per country in studies with observational
data. Only studies with exact information on the countries where patients were recruited were included in this fig-
ure [2,9,15,16,18,20-33,35-38 40,41 ,453-15,47-49 51-59]. CAPA incidence is calculated per study for the combination of

D L)




- Salmanton-Garcia ve arkadaslari COVID-19 nedeni ile YBU’de yatan

hastalarda CAPA insidansini % 1- 39,1 arasinda saptamistir

Salmanton-Garcia et al. March—August 2020. Emerg. Infect. Dis. 2021

« Chong ve arkadaslari insidans % 13,5 (% 2,5 - 35)

 Bartoletti ve ark. 108 COVID-19 hastasinda CAPA gelisiminde mortaliteyi
% 27,7 olarak tespit etmistir

Bartoletti et al CID 2021



France-First EU case series: Belgium-Case series of Italy-Prospective,
China-Anecdotal 1 of 5 COVID-19 patients died with 7/20 (34%) ventilated study reports CAPAin  Netherlands-
autopsy reports with secondary pneumonia with patients at 2 hospitals, 30/108 (27.7%) Pathology review
early concerns for Aspergillus flavus and some pathology-proven (32) ventilated patients (38)  in 6 CAPA patients (42)

Aspergillus infection(23) - Acinetobacter baumanni (25) ik
akistan-CAPA in %
Spain-Series of

China-CAPAin 7%,
' 5/23 (21.7%) $0 st
China-Cohort with France-CAPA in9/27 of 104 COVID-19 voniiated pationts mi. e C;:A
2 . (33%) patients in patients in one b : p
high IL-6 levels: in 1 hospital (39) Cases [43)
mixed fungal different ICUs (26) hospital (33)
infections in 27% (24) 5 )
Europe- Switzerland - enmark-
Italy~Pathology- CAPA caused by CAPA reported in 2/8 ECMO
proven CAPA case (33)| azole-resistant 3/118 (3.8%) patients with
Aspergillus ventilated CAPA (44)
Netherlands-CAPA in (I;:‘r_r:%tus . patients (40)
6/31(19%) ICU patients (28) Netherlands~
Prospective study
using nondirected
BALin 9/42 UK-
France-Case of
(21.4%) ventilated (41) | 19/135 (14%)
i ) CAPAin

Germany-CAPA in
5/19 (26%) patients
inone ICU (27)

multiple ICU (45)

US and

Brazil-
' Spain-
Case with 20

&9 Mopsy from 2
confirmed centers
on 1/ (this report)

CAPA insidans oranlari, mekanik ventilasyon uygulanan
kritik hastalarda % 4 ile % 35

Jan-Feb




COVID-19 lligkili Pulmoner Aspergilloz (CAPA)

Genellikle ventilator destegine ihtiya¢ duyan siddetli COVID-19 hastalarinda
gorulur
Semptomlar spesifik olmadigindan ve tani igcin derin doku ornekleri

gerektiginden tanisini koymak zordur

Tani genellikle alt solunum yolu orneklerinden Aspergillus galaktomannan

antijeni ve mantar kulturu yapilarak dogrulanir

Ciddi tablo ile seyredebildiginden, solunum fonksiyonu bozulan veya
sepsiste olan hastalarda, risk faktorleri tipik olmasa da CAPA akilda

bulundurulmalidir



COVID-19

Corticosteroids
I Anti-IL-6

|

Viral ICU-
infection admission

Influenzavirus  Corticosteroids

m

Figure 4. Comparison between IAPA and CAPA. Infograph on the similarities and differences between CAPA and IAPA.
Both co-infections occur in ICU-admitted patients. Corticosteroids and anti-IL-6 therapy have been implicated in CAPA
pathophysiology, while this is the case for corticosteroids and oseltamivir in IAPA. IAPA tends to occur earlier, more
frequently and with more frequent angioinvasion than CAPA. Both lead to an increased mortality. Created with the aid
of BioRender.com.




Neden CAPA?

« SARS-CoV-2 virusunun vucuda girisi akciger hasarina yol acan bagisiklik
ve enflamatuar yaniti siddetlendiren, endojen sinyaller olarak hareket eden

tehlikeyle iliskili molekuler modeller (DAMP'ler) salinmasiyla sonuglanir
 DAMP'lerin mantar hastaliklarinin patogenezinde rol oynar

 Bozulmus lokal immun vyanit, mukosilier aktivitede bozulma mantar

enfeksiyonu patogenezini destekleyebilir

« Enflamasyon ve ARDS tablosu ventilasyon destegi gerektirir, Ventilasyon

CAPA icin risk faktoradur



[ﬁ Hyperinflammation

Immune cell activation in
the lungs triggers the
release of cytokines and
chemokines

T circulating IL-13,
1 . TNF-a, IL-6




Neden CAPA?

IAPA CAPA

« Alveoler makrofaj apoptozunu uyarma * Tip I ve lll interferon supresyonu

- Makrofaj ve nétrofi NADPH bagimii ° Tip linterferon otoantikorlari

reaktif oksijen radikallerinin olusmasinin

Tip lll interferon olusumunun yetersiz olmasi,

inhibisyonu Aspergillus’a karsi nétrofil yanitinin
- Defektif LC3-associated phagocytosis bozulmasi
(LAP) formasyonu « Steroid tedavisi,

« Steroid tedavisi

Tocilizumab tedavisi

« Noraminidaz inhibitoru tedavisi
Dewi et al. Current Opinion in

Microbiology 2021
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Rewview
A Visual and Comprehensive Review on COVID-19-Associated
Pulmonary Aspergillosis (CAPA)

Simon Feys 1-2-%100 Maria Panagiota Almyroudi >-1 0, Reinout Braspenning !, Katrien Lagrou 2400,
Isabel Spriet 5.¢, George Dimopoulos 7' and Joost Wauters 1.2..%
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Figure 3. Selected risk factors among the studies in which these data were available. References of cited studies
are: [2,16-18,21,23,26,31-33,37, 38,41, 44 47,51,54,56,57,59]. Only risk factors that were assessed by multiple studies with
observational data are displayed, and only studies with assessments of at least two displayed risk factors are shown. The
color indicates whether a significant association was found between CAPA and the risk factor in the study. Size of the
dot indicates the number of inclusions in the study. Remarks: * For the study by Gangneux et al. [9], corticosteroids and
tocilizumab were only significantly associated with the development of CAPA when combined. For those studies reporting
a significant relationship between pulmonary disease and CAPA, this was COPD for Janssen et al. (only in the discovery
cohort consisting of 519 patients) [16] and Wang et al. [57], pulmonary vascular diseases for Permpalung et al. [32], and
chronic respiratory illness (not specified) for White et al_ [27].




Risk factors for invasive aspergillosis in ICU
patients with COVID-19: current insights

and new key elements

ia®, D. Lombardo!, G. Stroffolini?, S. Corcione®?, E. G. De Rosa>?* and L. Brazzi'~?

G. Montrucchio™ ®, T. Lu



Risk factors and outcome of pulmonary aspergillosis in critically ill
coronavirus disease 2019 patients—a multinational observational
study by the European Confederation of Medical Mycology

1,6 3,4,§

, Joost Wauters %, Daniele Roberto Giacobbe

Juergen Prattes

Table 2
Univariable and multivariable Cox regression models for development of CAPA within 90 days

Variable Univariable hazard ratio 95% Cl

Demographic variables
Age (per 5 years) 1.18 1.08—1.28
Female gender 0.68 0.42—1.09
Study centre 1.02 0.99—1.05
Coexisting conditions
Number of coexisting conditions 0.92 0.76—1.10
Obesity 0.89 0.54—-1.44
Active malignant disease 1.56 0.81-3.00
Solid organ transplantation 2.20 0.90—5.42
Cardiovascular disease 1.20 0.81—1.78
Pulmonary disease 1.42 0.89—-2.24
Diabetes 1.12 0.73—1.73
History of smoking 1.36 0.76—2.44
Maximum ventilation
I\ ChAO (in ded in anvy invasive respirator, D00 l‘:l 080 037170
Invasive ventilation (included in any invasive respiratory support) 253 1.53—4.17
Non-invasive ventilation 0.08 0.02—0.33
Any invasive respiratory support 293 1.60—-5.35
Specific medication
Glucocorticoids 1.01 0.68—1.50
Tocilizumab 2.34 1.35—4.06
Azithromycin 0.63 0.33—1.21

Variable Multivariable hazard ratio 95% Cl1

Age per year 1.04 1.02—1.06
Any invasive respiratory support 3.40 1.84—6.25
Tocilizumab 2.45 1.41—4.25

Abbreviations: CAPA, COVID-19-associated pulmonary aspergillosis; vwECMO, veno-venous extracorporeal membrane oxygenation.




Defining and managing COVID-19-associated pulmonary
aspergillosis: the 2020 ECMM/ISHAM consensus criteria for
research and clinical guidance

Philipp Koehler, Matieo Bassetti, Arunaloke Chakrabarti, Sharon C A Chen, Arnaldo Lopes Colombo, Martin Hoenigl, Nikolay Klimko,

Review

A Visual and Comprehensive Review on COVID-19-As:
Pulmonary Aspergillosis (CAPA)

Simon Feys %', Maria Panagiota Almyroudi *', Reinout Braspenning !, Katrien Lagrou >4,
Isabel Sprict 5¢, George Dimopoulos 7' and Joost Wauters 1.2.%.1

(
Qlassification of possible CAPA
wiill most likely be sufficient to
initiate antifungal therapy in
the diinic but, in line with
other consensus statements, it
is not recommended for
enrolling patients into dinical
trials Additional studies are
needed to confirm the
specificity of non-
bronchoscopic lavage testing.
Bronchaalveolar lavage and
ran-broachascopic lavags
are currently not considered
equal for disgnosing
CAPA. CAPA~COVID-19-
associated sspergillosis.
SARS-CoV-2esevers acute
respiratory syndrome
coranavirus 2. *Visual reader
must be used for primary
result and confirmatorny
galactomannan testing should
be sought. Tin case of patients
with chronic obstructive
puimonary disease or chronic
respiratory disease, the PCR of
culture results should be
confirmed by galactamannan
testing to rule cut colonisation
or chronic sspergillosis.

Galactomannan index must be ; Eronchaalveotar
avaitable; galactomannan- @Poynw @) Lung biopsy .@ Aspergilhus ( : ) Microscopy (7)) Serum ( ) Lateral flow assay @ s
index threshold applies to
o Enzyme smmonoassay Plasma, serum, @ eé Non-branchoscopic
both enzyme immunoassay @ Teotne @ @w galactomannan e @ or whoe blood Loz lavage

and lateral flow assay.




YB inhtiyaci olan COVID-19 hastasi

Proven/kesin CAPA
Asagidakilerden en az biri:
1-Histopatolojik veya direkt
mikroskobi ile iliskili doku
hasari ile birlikte invazif
buyUmeyi gosteren mantar
hiflerinin saptanmasi
2-Kultdr veya mikroskopi veya
histoloji veya PCR ile, steril
elde edilen aspirasyon veya
akciger biyopsisinde
Aspergillus infeksiyonu

bulgusu (Ureme, pozitiflik)

KOAH ve kronik respiratuvar hastaligi

~

/
Gorintileme: Infiltrat veya kavitelesen infiltrat

\_

veya her ikisi (baska bir nedene bagl olmayan)

ﬁ)ablelyﬁksek olasi
Asagidakilerden en az biri:

1- BAL bir kifG gosteren mantar elementlerinin
mikroskobik tespiti;

2- Pozitif BAL kulttrd

3- Serum GM indeksi >0-5 veya serum LFA indeksi >0,5;
4- BAL galaktomannan indeksi 21-0 veya BAL LFA indeksi
21-0

5- Plazma, serum veya tam kan: iki veya daha fazla
pozitif Aspergillus PCR testi

6- BAL tek bir pozitif Aspergillus PCR <36 dongu;

7- Plazmada, serum veya tam kan: Tek bir pozitif

aspergillus PCR ile BAL’da tek pozitif PCR (herhangi bir

dongu)

icin aalaktomannan ile dodarulanmahidir

Klinik faktorler: Refrakter ates/plevral

frotman/gogus agrisi/hemoptizi

1- NBL bir kufu gosteren mantar

Possible/dusik olasi

Asagidakilerden en az biri:

elementlerinin mikroskobik tespiti;

2- Pozitif NBL kulttrd

3- Tek NBL GM indeksi >4,5;

4-iki veya daha fazla NBL GM indeksi
>1.2;

5- Tek NBL GM indeksi >1.2 ile NBL

baska bir mikolojik test (PCR veya
w) pozitifligi /

olonizasyon ve kronik aspergillozu diglamak



Invasive aspergillosis in coronavirus disease 2019:
a practical approach for clinicians

Frederic Lamoth®®

Table 1. Proposed diagnostic approach for COVID-19-associated pulmonary aspergillosis (CAPA) in ICU mechanically-
ventilated patients

GM screening (e.g. 2/week) if: Fungal culture and/or Af PCR screening Bronchoscopy with fungal culture, Af PCR
high local CAPA incidence (e.g. 2/week) and GM in BAL if:

(>10%) OR (GM possible in non-directed BAL samples, Deteriorating respiratory conditions
EORTC-MSG host criteria present but lack of reliable interpretive criteria) OR

Punctual GM testing if: In case of positive fungal marker in a non-

clinical suspicion or positive fungal bronchoscopic sample or serum
marker in respiraftory sample

“Tracheal aspirates or non-directed BAL samples.

Al PCR: Aspergillus fumigatus specific polymerase chain reaction, BAL, bronchoalveolar lavage fluid; CAPA, coronavirus disease 2019-associated pulmonary
aspergillosis; EORTC-MSG, European Organization for Research and Treatment of Cancer and Mycoses Study Group; GM, galactomannan.




Goruntlleme: infiltrat veya kavitelesen

infiltrat veya her ikisi (bagka bir nedene
Goruntuleme bulgularinda kotulesme bagli olmayan)

Hastanin klinik durumunda bozulma

Etyoloji?

I, BAL, TA |
Bronkoskopl, N1 g Coklu nodul ve kavitelesme-
ornegl kavite; IPA igin arastiriimall
Bakteriyel?

Ampirik antibakteriyel tedavi



Klinik Olarak?

ECMM/ISHAM klinik yonetim onerileri;

/ En az U¢ gunluk uygun antibakteriyel tedaviye ragmen \
refrakter ates

Atesin tekrarlamasi; antibiyotik kullanirken ve baska gorunur

bir neden olmaksizin en az 48 saatlik bir duzelme
doneminden sonra

Plevral agri/ Plevral frotman /Hemoptizi

\ Solunum vetmezliginde artma veya duzelme olmamasi:; /

uygun antibiyotik ve ventilasyon destegine ragmen

-

\_

CAPA
MV Covid-19 hastalarinda baslica antibiyoterapiye

ragmen kotulesme durumunda akla gelmektedir )




How to manage aspergillosis in non-neutropenic
intensive care unit patients

Matteo Bassetti'”, Elda Righi', Gennaro De Pascale?, Raffaele De Gaudio®, Antonino Giarratano®, Tereesita Mazzei®,
Giulia Morace®, Nicola Petrosillo’, Stefania Stefani® and Massimo Antonelli?

Table 2 Treatment of invasive aspergillosis in non-neutropenic ICU patients (48]

Setting ~ First choice Alternatives

Primary ~ Voriconazole (6 ma/kg every 12 hours intravenously on day 1,then  Liposomial amphotericin B (3-5 ma/kg/day intravenously) or
therapy 4 ma/kg every 12 hours intravenousy) Echinocandins (usual dosage)

Savage  Combination of voriconazole plus amphotericin B/echinocanding
therapy




EMERGING INFECTIOUS DISEASES

EID Journal Volume 27 Number 4—April 2021 Main Article

Volume 27, Number 4—April 2021

Research

COVID-19-Associated Pulmonary Aspergillosis, March—-August 2020

Jon Salmanton-Garcia=a, Rosanne Sprute, Jannik Stemler, Michele Bartoletti, Damien Dupont, Maricela Valerio, Carolina Garcia-Vidal, lker
Falces-Romero, Marina Machado, Sofia de la Villa, Maria Schroeder, Irma Hoyo, Frank Hanses, Kennio Ferreira-Paim, Daniele Roberto
Giacobbe, Jacques F. Meis, Jean-Pierre Gangneux, Azucena Rodriguez-Guardado, Spinello Antinori, Ertan Sal, Xhorxha Malaj, Danila Seidel,
Oliver A. Cornely’, Philipp Koehler’, and The FungiScope European Confederation of Medical Mycology/The International Society for
Human and Animal Mycology Working Group2

186 CAPA Mortalite % 33 (Genel mortalite %52,2)
% 26,3 Tedavi Almamis

En sik % 62,9 Triazol

% 52,7 Vorikonazol - 79/98 birinci basamak

% 12,4 Isavukonazol n=23

% 19,4 Amfoterisin B n=34 (23 Lipozomal AmpB 15/34 birinci basamak)

Tedavi ortalama 16 glin sonra baslanmis




Defining and managing COVID-19-associated pulmonary w i
aspergillosis: the 2020 ECMM/ISHAM consensus criteria for
research and clinical guidance

Philipp Koehier, Matteo Bassetti, Arunaloke Chakrabarti, Sharon € A Chen, Arnaldo L opes Colombeo. Martin Hoenigl, Nikolay Klirmko,

Comefia Lass-Fiorl. Rita O Oladele. Donald € Vinh, Li-Ping Zhw, Boris Boll. Roger Brisggemann, jearn-Pierre Gangnewusx john R Perfect.

Thormas F Partterson, Thorstern Persigehil, Jacques £ Meis, L uis Ostrosky-Zeichner, £ Lewis White, Paul £ Verareij. Olivers A Corrnely, or: bebalf of the
Evuropean Confederation of Medical Mycology. the International Society for Hurman and Animal Mycology. the Asia Fuengal Working Group. the
INFOCTUS L ATAMJISHAM Working Group, the ISHAM Pan Africa Mycology Working Growup, the Ewropean Sodiety for Clinical Microbvology and
Infectiows Diseases Fungal Infection Study Group,. the ESTCMID Study Growp for Infections irs Criticalfy 1l Patients, the interregional Assocation of
Chinical Microbiology and Antirmicrobial Chermotherapy. the Medical Mycology Society of Nigenia, the Medical Mycofoqy Society of China Medicine
Education Association. Infectious Diseases Working Party of the German Society for Hoermatology and Medical Oncology. and Association of

Medical Microbiology aond Infectious Disease Canada

Serum for therapeute drug monitoring @ Contmuous mondonng of renal function
{plasma trough) recommended

Figure 3: Recommended treatment for CAPA

CAPA-COVID-19-associated pulmaonary sspergilloss. "The optirmal duration is unknown, but the expert paned

suggests 512 weeks as a treatment course In immunocompromised patients (eq, with hacrmatolagical

malignancy or recsiving immunosuppressive therapy), longer treatment might be necessary. fSalvage therapy-

caspofungin 70 mg loading dose on the first day followtd by SO rnglday If body weight is more than 80 kg,
loscti o




ltrakonazol direncli
Antiviral etkinlik? |

Mikafungin
Anidulafungin
Posakonazol

SEEN—

Isavukonazol henuz kullanim izni almadi >
Rezafungin, Fosmanogepix,
Ibrexafungerp ruhsatl degildir

ABCD 1996

ABLC 1995
Flukonazol 1990

L-AmB 1990
Ketokonazol 1981

Nistatin 1954



ANTIFUNGAL SECIMI

1. Fungal Etkenin Tipi

2. Hastanin Ozellikleri, Risk Faktorleri, Yandas Hastaliklar
3. Beklenen Yan Etkiler

4. llag llag Etkilesimler

Epidemiyoloji
Klinik deneyim
Ampirik _ llacin aktivite tipi (fungistatik, fungisidal)

Profilaksi oykusuU

« Antifungal spektrum



Antifungal Ajanlarin Etki Spektrumu

Aspergilloz | Mukormiko Kriptokokkoz
£ Kuf Aspergillus  Mukormikoz

Dissemine
Kandidoz

Ampirik

Lipozomal Vv . .
+++ +
o Fungisidal

Vorikonazol? Vv . .
Fungisidal +++
Posakonazol3 2. basamak

Kaspofungin* 2. basamak Fungistatik ++

Mikafungin> 2. basamak

An|du|afu ng|n - asyonlar dahil
6 Verweij PE ve ark. Drug Res Updates 2009;141—-7
Pfaller MA ve ark. J Clin Microbiol 2010;48:1366—77

7 Dodds Ashley ES ve ark. Clin Infect Dis 2006,43:528-39
Flukonazol

Itrakonazol®



Intrensek Direng
v'Polien direnci

Aspergillus terreus
Aspergillus flavus degisken
Tedavi sirasinda edinilmis direng nadir

v'Vorikonazol Direnci
Aspergillus calidoustus

Aspergillus lentulus (A.fumigatus’a ¢gok
benzer) artmig MIC

*Ekstrensek Direng

Table 1. Inherited and acquired resistance reported among pathogenic fungi infecting patients with hematological malignancies.

Candida spp.

C albicans

C parapsilosis

C tropicalis

C glabrata

C krusei

C lusitanige

C guilliermondii
C ouris
Non-Candida yeasts
Trichosporon spp.

Saccharomyces Malassezia spp.
Geotrichum

Rhodotorufa

Pichig

Aspergillus spp.
A fumigatus
A terreus

A flavus

A. nidulons

! Inherent resistance

Acquired resistance

‘ Yeasts

None

Echinocandins {?)

None

Triazoles

Triazoles

Amphatericin B
Fluconazole, echinocandins
Azoles, amphotericin B

Echinocandins amphotericin B
None

Echinocandins

Echinocandins

Triazoles

Fluconazole

Fluconazole

Fluconazole, amphotericin B
Fluconazole, amphotericin B
Fluconazole, amphotericin B

Fluconazole, echinocandins
Fluconazole

Fluconazole, echinocandins
Echinocandins
Echinocandins

Fluconazole, echinocandins

Echinocandins

Fluconazole

Fluconazole

Voriconazole, isavuconazole
Voriconazole, isavuconazole
Voriconazole, isavuconazole
Voriconazole, isavuconazole

v'Hastalarda yaygin ve uzun kullanimi

v'Tarim ve endustride yaygin antifungal kullanimi
(azol direncli Aspergillus turlerinin ortaya cikisi)
v'Cevresel faktorler

Muoales | Fuconazol,voriconazole I

e -

Fusarium solani Echinocandins and variably resistant to
Scedosporium spp. amphotericin B and triazoles
*Panresistant: Consistently resistant to all 4 major classes of systemic antifungal agents: triazoles, polyenes, echinacandins, and fluoropyrimidines.

Lomentospora prolificans Panresistant*
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First deterrmiination of a-ole resistance N Aspergillus funrmiigaslius strains
Ccarrying the TR34A/1L O8H mutations in Turkey
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Sheaoww &2l auathors

Table 3
Resistant rato of isolates According to wards.

Wards Total Resistant Total number Patients harbouring
isolares isolates (%) of patients resistant isolares (%)

Chest diseases 278 29 (10.4) 143 22(154)
Haematology 211 16 (7.6) 109 13(11.9)
Oncology 59 3(5.1) 36 3(8.3)
Nephrology a6 11(239) 23 8 (34.8)
Paediatrics 35 5(14.3) 22 4(182)
Reanlmation 24 2(8.3) 18 2(11.1)
Rheumatology i6 1(6.25) 9 1{11.1)
Infection 11 3(27.3) 10 3 (30)
Others [ 6(9,1) 49 6(122)
TOTAL 746 76 (10,2} 419 62 (14.8)

Table 4
in vitro susceptibility results of itraconazole resistant isolates

MIC ranges (mg/L) MICso (mg/L) MiCeo (mg/L)

Itraconazole =16 >16 >16
Voriconazole 2-8 B B
Posaconazole 0.064—4 2 a4
Amphaotericin B 05-2 05 1

MiIC: Minimal inhibitory concentration.
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Table 3. Commonly Encountered Drug-Drug Interactions

During Treatment of Aspergillosis

'Agent/Class

Interaction

Comment

Calcineurin inhibitors
(CNI) and mammalian
target of rapamycin
inhibitors (mTOR)

immunosuppressive agents

Signiﬁcanc in
CNI levels by azole

e CNIand mT'OR agents
should be reduced (~30-
50% for CNI and more
for rapamycin) at the time
of initiating azole therapy,
and serum levels for both
agents monitored until
steady state is reached.
Stopping of CNI or
mTOR may provoke graft
rejecrion.

Table 3. Commonly Encountered Drug-Drug Interactions
During Treatment of Aspergillosis (cont'd)

Interaction

Corticosteroids

Levels are
azoles

incre

d by

May exacerbate immune
suppression favorable for
fungal growth.
Prolonged co-
administration may elicit
signs of excessive steroid
exposure.

Agenes which cause Qle

interval prolongation
[fucroquinolone and
macrolide ancimicrobials,
quinine, quiniding,
digoxin, amiedarone and
other antiarrhyehmic
drugs, calcium channel
blockers, psychiacric drugs,
antihistamines, cocaine
and ozher agencs”

QT incerval prolongation,
torsades de pointes and
other cardiac arthychmias
have been observed with
combinadon
wich other agents or
preexisting conditions thac

have these effecs.

Assess risk benefic and
administer wich caution
to patients with cardiac
disorders that increase che
risk of archythmias.

Antiretroviral agents for
HIV

Variable effects

Frequently used in
combination with other
classes of agents.
Monitoring of azole
levels recommended, and
bidirectional drug-drug
interactions are common.

Rifampin/rifabutin

m levels of azole
age

nts while rifampin/
rifabutin levels are

increased

Combined use

of voriconazole,
posaconazole,
isavuconazole, or
itraconazole with
rifampin/rifabutin should
generally be avoided.
Some combinations

are considered
contraindicated; others
may be managed by TDM

and dose adjustment.

Vincriszine and ocher
vinea alkaloid agenes

o]
including peripheral
ncuropachy and scizures
in combination with
azoles,

o Azole levelsalso
increased.

o Given the potential for
serious toxicity, vincristine
and acher vinca zlkaloids
should generally noc he
co-adminiscered wich
mold-active azoles.
Alcernacive
andfungal therapy
{e.g.. amphotericin
B tormulation or
cchinocandin! should
be used.

Cyelophosphamide

Increased levels wich
co-administration of some
azolcs.

Increased renal, hepatic or
GU dystunction.




Voriconazole

Contents )

MAJOR INTERACTIONS

Drug

Alfentanil

Alprazolam

Calcium channel

blockers

(dihydropyridines)

Carbamazepine

Corticosteroids
Cyclosporine
Efavirenz
Eplerenone
Ergot alkaloids
Everolimus
Fentanyl
Fluconazole

Ivacaftor

Letermovir

Lovastatin

Methadone

Methotrexate

Midazolam

Effect on concentration (or

other)
T alfentanil

T alprazolam

T calcium channel blocker

1l voriconazole
T corticosteroid
T cyclosporine
1 voriconazole, T efavirenz
T eplerenone
T ergot alkaloid
T everolimus
T fentanyl
T voriconazole
T ivacaftor

1l voriconazole
() Antimicrob Chemother
2020:75:775)

T lovastatin
T methadone

Enhanced phototoxicity
(Pediatr Blood Cancer
2020:67:e28246)

T midazolam

Suggested management

Monitor, adjust dosage

Monitor, adjust dosage

Monitor, adjust dosage

Contraindicated
Monitor
Monitor, adjust dosage
Adjust dosage or avoid
Contraindicated
Contraindicated
Avoid co-administration
Monitor, adjust dosage
Avoid co-administration

Monitor, adjust dosage

Monitor, adjust dosage

Monitor, adjust dosage

Monitor, adjust dosage

Monitor or avoid

Monitor, adjust dosagb

Naloxegol

NNRTIs (not efavirenz)
NSAIDs

Omeprazole

Oral contraceptives
(containing EE and
norethindrone)

Oral hypoglycemics
(metabolized by 2C9)

Oxycodone
Phenobarbital
Phenytoin
Pimozide

Protease inhibitors (not
RTV)

Quinidine
Rifabutin
Rifampin
Ritonavir
Simvastatin
Sirolimus

St. John's wort
Tacrolimus
Tolvaptan
Triazolam

Vinca alkaloids

T naloxegol
T or | voriconazole
T NSAID

T omeprazole

T voriconazole,
T EE/norethindrone

T oral hypoglycemic

T oxycodone

1l voriconazole

T phenytoin, | voriconazole

T pimozide

T protease inhibitor,
T voriconazole

T quinidine

T rifabutin, | voriconazole

1 voriconazole

L ritonavir, | voriconazole

T simvastatin
T sirolimus
1l voriconazole
T tacrolimus
T tolvaptan
T triazolam

T vinca alkaloid

Contraindicated
Monitor or avoid
Monitor, adjust dosage

Monitor, adjust dosage

Monitor or avoid

Monitor, adjust dosage

Monitor, adjust dosage
Contraindicated
Monitor, adjust dosage

Contraindicated
Monitor, adjust dosage

Contraindicated
Contraindicated
Contraindicated
Avoid co-administration
Monitor, adjust dosage
Contraindicated
Contraindicated
Monitor, adjust dosage
Contraindicated
Monitor, adjust dosage

Monitor, adjust dosag'




MAJOR INTERACTIONS

Digoxin

Nephrotoxic drugs (e.g.
aminoglycosides, cidofovir,
cyclosporine, foscarnet,
pentamidine)

Effect on concentration (or
other)

1 digoxin toxicity if patient
hypokalemic

T nephrotoxicity

Suggested
management

Monitor

Avoid co-
administration
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\l\‘
ninister [ Potential Interaction A\ Potential Weak Interaction @ No Interaction Expected Results Key

Dexamethasone Anakinra Aspirin Colchicine  Dexamethasone  Enoxaparin  Favipiravir  Methylprednisolone = Remdesivir
(Anti- (Covid-19 (oral or IV)
plateler, Adjunct
. Covid- Therapy)
Amphotericin B 19

Quality of Evidence: Very Low

Summary:

Coadministration has not been studied but based on metabolism and

clearance a pharmacokinetic interaction is unlikely. Amphotericin is not
appreciably metabolized and is eliminated to a large extent in the bile.

However, close monitoring is advised as dexamethasone and amphotericin

may cause hypokalaemia which increases the risk of torsadede pommes.

Before the start of corticosteroid treatment, hypokalemia IFhould be corrected n

Dexamethasone Colchicine

Enoxaparin (Covid-
19 Adjunct )
Therapy) Voriconazole

Favipiravir
Quality of Evidence: Very Low

e

Methylprednisolone
(oral or V) Summary:

Coadministration has not been studied. Colchicine is a CYP3A4 and P-gp
substrate. Coadministration with voriconazole (a potent CYP3A4/P-gp
inhibitor) may increase colchicine concentrations. In addition, there is the
potential effect of inflammation to increase colchicine exposure so extreme
caution is necessary. Unless there is a compelling reason to administer (with
dose reduction) coadministration is not recommended. Note,
coadministration of colchicine and P-gp inhibitors or strong CYP3A4
inhibitors is contraindicated in patients with renal or hepatic impairment.

Remdesivir

Tocilizumab

®i e ¢

Voriconazole
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Anakinra  Dexamethasone  Hydrocortisone  Molnupiravir
(low dose) (oral or IV)

Amphotericin B ¢ [] []
Anakinra o

O
Caspofungin &
O

Dexamethasone (low dose)
Hydrocortisone (oral or IV)
Molnupiravir

Voriconazole




Voriconazole

® @

Half-life

Non-linear kineti
(Normal/ESRD)hr: | o ear et

Reference Dose
Normal Renal
Function

6 mg/kg IV q12h x 2,
then 4 mg/kg q12h

QrC! > 50-90 Normal Dose

—— e

vehicle (cyclodextrih)
results

Switch to oral drug
(normal dose) or
discontinue (see
comments)

No data but prefer

Hemodialysis

accumulation of IV
cyclodextrin vehicle

No data but prefer
oral route to avoid
accumulation of IV
cyclodextrin vehicle

5§ § § § N § 5
ERRI 4 mg/kg po.gizh

oral route to avoid I

m CrCl = Creatinine clearance level (mL/min)

= CAPD = Continuous Ambulatory
Peritoneal Dialysis

®m CRRT = Continuous Renal Replacement
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Table 1. Summary of Recommendati

==
21. For patients receiving triazole-based therapy for IA, pro-
| longed azole prophylaxis, or other therapies for which drug

Condition

Invasive syndromes of Aspergillus

1PA

Invasive sinus aspergillosis

Tracheobronchial
aspergillosis

Aspergillosis of the CNS

Aspergilius infections of the
heart {(endocarditis,
pericarditis, and
myoccarditis)

Aspergilius ostecmyelitis and
septic arthritis

Aspergillus infections of the
eye (endcphthalimitis and
keratitis)

Cutaneous aspergillosis
Aspergiflus peritonitis

Empiric and preemptive
antifunga!l therapy

Prophylaxis against 1A

Voricon
IV ev|
200
basis

Similar {
Similar {

Similar 1

Similar 1

Similar 1

Systemi
Voric

Simitar 1

Similar 1

interactions with azoles are anticipated, the committee rec-
ommends therapeutic drug monitoring (TDM) once the
steady state has been reached. A moderate amount of data
for itraconazole, voriconazole, and posaconazole suspension
suggests this approach may be valuable in enhancing thera-
peutic efficacy, in evaluating therapeutic failures attributable
to suboptimal drug exposures, and to minimize toxicities po-
tentially attributable to the azoles (strong recommendation;
moderate-quality evidence). Further studies are needed to ad-

recommended;

ther drug ciass for
idual patients; dosage
pr caspofungin is
expearience is repoerted
e in pediatric patients

Bl therapy
mortality among all of
hs with anticonvuisant

ecies require surgical
equires

rtilage is important for

ement of Aspergilius
on and management
ection; topical therapy

ential

For empiric antifungal therapy, Liposomal AmB (3 mg/kg/day IV),
caspofungin (70 mg day 1 IV and 50 mg/day IV thereafter),
micafungin {100 mg day). vonconazcie {6 mgikg IV every 12 h
for 1 day, followed by 4 mg/kg IV every 12 h; oral therapy can

be used at 200-300 mg every 12 h or 3-4 mg/kg g 12 h)

Posaccnazole:
Oral suspension: 200 mg TID
Tablet: 300 mg BiD on day 1, then 300 mg daily

Vericonazole {200 mg PO 81D}, itracorazole suspension {200 mg
PO every 12 h). micafungin {50-100 mg/day), caspofungin (5C

mg/day) or MDS}

IV: 30C mg BID on day 1, then 30C mg daily

Preemptive therapy is a lcgical extension of empinc antifungal
therapy in defining a high-risk population with evidence of

invasive fungal infection (eg. pulmonary infiltrate or pesitive GM
assay result)

Efficacy of posaccnazcle prephylaxis demonstrated in high-risk
patients {patients with GVHD and neutropenic patients with AML




Renal replasman tedavisi
Table 3. Clinical Scenarios Where Therapeutic Drug Monitoring Is Useful in Treatment of Aspergillosis llag emilimi? dagilimi?

, _ Azollerde proteine baglanma
Chnical Scenarics Where Antifungal Therapeutic Drug . . . . .
Monitoring s Useful Examples, Comment IIag ||a(} etklle§|m|

Populations with increased pharmacokinetic Impaired gastrointestingl function; hepatic (vonconazole, posacenazole, itraconazole); pediatne patients,
vanaoility eldarfy patients, ovese patients, cntically il patients
Changing pharmacokinetics Intravenous-to-oral switch, charging Gl furction, charging hepatic or renal function, physiological instability
Interacting medications Patient raceiving medication that inducas CYP3A4, antacids, proton pump inhibitors {itraconazole capsules,
posaconazole suspension), antiretroviral medications
Passibly corticesteroids (voriconazole)

Sevare disease Extensiva infection, fesions contiguous with crtical structures, CNS infection, multifocal or disseminated

infection
Cempliance Important issue with longer-term consolidation therapy or secondary prophylaxis
Suspacted treakthrough infection TOM can help to establish whether fungal disease pregression occurred in the setting of iradeguate
antifurgal exposure
Suspected drug toxicity, especially neurotoxicity Although exposuresesponse relationships are descnbed for other toxicities (eg, hepatotoxicity, bone
[voriconazole) disease), the utifity of TDM to prevent their occurrenca s jess well established

Tavle develonad from Andas at al [283), Ashoae et al [284). Addtioral studies are readad to a9sass role of TOM for isavuconazole and for posaconazoie extendad-releass tablet and intevanous
formulations.

Apbrevianons: CNS, central nerveus systarn; CYP, cytochrome PA50; GI, gastrointastinal, TOM, theraneutc drug monitorng

® Obesity:

m Use Ideal BW. Check trough
concentrations (underdosing is common
with Voriconazole).

® Dosing using actual body weight may
result in supratherapeutic
concentrations, but published data are
insufficient to recommend adjusted BW
vs. ideal BW. Best approach for now is
to use ideal BW and check serum
concentrations. Refs: Antimicrob
Agents Chemother 55:2601, 2011; Clin
Infect Dis 53:745, 2011; Clin Infect Dis
63:286, 2016.

m For further information, see Dosing
Adjustments in Obesity.

= ECMO:

m Significant circuit sequestration is
expected, thus increased dosing will
likely be required. Use TDM-guided
dosing.

® For further information, see ECMO
Drug Dosing Adjustment.




« Ogzellikle Vorikonazol ve Posakonazol icin duyarl Aspergillus

suslarinda haftada 2 defa ila¢ dizeyi takibi
Vorikonazol 2-6 mg/L
Posakonazol ise 1-3.75 mg/L

* Isavukonazol hedef konsantrasyon henuz tanimlanmamistir. Ancak
renal replasman tedavisi, obez kisilerde doz takibi gerekli olacaktir

» Amfoterisin B icin buna gerek yoktur
« Ekinokandinlerde dexametazon tedavisi suresince veya obezlerde
gerekebilir
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Mukormikoz

* Rhizopus arrhizus en stk CAM nedeni
* Rhizopus microsporus
* Rhizopus homothallicus
* Mucor irreqularis
« Saksenaea erythrospora
* Apbophysomyces variabilis bazi olgularda gorulmustir
T e SR e s 57

* Rino-orbital-serebral mukormikoz sik
« Kontrolsuz DM en sik risk faktoru



COVID-19 lle lligkili Mukormikoz

* YUksek doz kortikosteroidler ve tocilizumab vb ilaclar COVID-19

hastalarini mukormikoza yatkin hale getirebilir

* Mukormikoz diyabet, bagisiklik sistemini zayiflatan durumlar
veya ilaglar ve kanser gibi diger klasik mukormikoz risk

faktorlerinden yoksun, siddetli COVID-19 enfeksiyonu olan

hastalarda bildirilmistir.

 Erken tani ve tedavi onemlidir



DM , DKA ile veya olmadan mukormikoz riskini artirir
DM COVID-19 ciddiyetini de artirir

KS alimi nedeni ile kontrolsuz hiperglisemi ve DKA tablosuna yatkinlik gorulebilir. Asidoz

nedeni ile dusuk pH, ortamdaki mukor sporlarinin agilmasi i¢in ortam saglar

Steroid alimi Iokositlerin fagositik aktivitesini azaltir, bronkoalveolar makrofajlarin gocu,

fagolizozom flzyonunda bozulma diyabetik hastanin mukormikoza yatkinhgi artirir

COVID-19’e bagli endotelit, endotelyal hasar, lenfopeni, tromboz, CD4(+) ve CD8(+) T hlcre

sayisinda azalma, sekonder veya firsat¢i mantar enfeksiyonlarina yatkinlik saglar



AK Singh, R Singh, SR Joshi et o, Dicbetes & Metabolic Syndrome: Climicol Research & Reviews 15 (2021) 102146

Corticosterolds

3 -

| Hypoxia

11 diok'ms | Acute hyperglycemia L ;
s | . = | Lymphopenia
| 1 Interlenkin-6 | New-onset hyperglycemia/ diabetes | | CD4+ and CDS+ T cell

* Fervitin sywthesis l | Endothelialitis

, Iron tramsport
|11Fenitn |
LR Eobaneco I * Ferritin synthesis

N

v

.o . : | 1 Endothelial receptor glucose-regulated protem-78 (GRP-78)
i _cuda s s J 1 Mucorales adbesin spore coat protem homologs (Cot-H)

\

\J

-~ = L - o
Mucormycosis

Fig. 1. Postulated interaction of dubetes, corticosteroed and COVID- 19 with mucormycosss.
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« Enfeksiyon kontrol onlemlerine uyum azalmistir
 Asiri kalabalik koguslar

 Ayni  ekipmanin giyildigi uzun vardiyalar ve belirli

ekipmanlarin kithigi

« Capraz kontaminasyondan ziyade kendini korumaya

odaklanmak

« Enfeksiyon kontrol prosedurlerinde uygun egitime sahip

profesyonellerin eksikligi

e Laboratuvarlarin direngli mikroorganizmalarin tespiti,

taranmasi gibi konulari ertelemesi




« Hastanelerde bulunmasi gereken havalandirma sistemlerinin sahra

hastaneleri veya gecici tesislerde bulunmamasi

- Insaat faaliyetleri gibi diger cevresel faktorler de mantar maruziyetini
hastanelerde ve/veya yogun bakim Unitelerinde normalde

karsilasilanlarin otesinde artirabilir



FUNGAL Enfeksiyonlar Nasil Onlenir?

Mekanik ventilasyon suresi

Immunsupressif kullanimi COVID-19 arasindaki iligkinin

daha iyi anlagiimasi, hedef antimikrobiyal

Kateter gunleri gibi faktorler

yonetimi ve

antimikrobiyal direng¢ Uzerindeki

Hastanedeki COVID-19 olgularin sayisi

potansiyel etkinin daha iyi anlagiimasini

saglar

Personel sayisi

Rutin enfeksiyon onleme tedbirlerine uyum



Nasil Onlenir?

Antimikrobiyal tedavi kararlari, gereksiz antibiyotik kullanimindan kaginmak
Enfeksiyon kontrol ve dnleme programlarina uyum

El hijyeni uyumu, uygun eldiven kullanimi

Aseptik tekniklere uyum

Surveyans

Invazif islemlerden kaginmak

Kan sekeri regulasyonu

Immunsupressif tedavinin gézden gegirilmesi 6nemlidir
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