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Disclaimer

- The content that will be presented represents the opinions and
experience of the respective presenters only and does not necessatily,
represent the views or recommendations of Pfizer

indications presented for scientific/educational purpose
medications might not be approved for all indication d dosing
described in this presentation in all countries rece&: is presentati

For specific information regarding therapeutlcx s, including r
products, please refer to the approved pr&ribi

informatiodin your
country (» k@
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o
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rise the highest threat of extinction owing to
for both animal (72% of extinctions) and plants (64%
ctions), and this threat appears to be increasing

Batrachochytrium e = B Geomyces destructans : Nosema species|
dendrobalidis (Ascomycata) Bee species . {M]crpsporidla)
(Chytridiomycota)

- Fusarium sofaﬂ

(Ascomycota)




ITGOULD HAPPEN

‘Planetary disasters:

* Death by volcano
* Death by solar flares

* Death by tsunami

*Death by fungal epidemics




Why cross-talk required between bench & bedside?

Major three programs worldwide
- AIDS elimination qu

- Antibacterial stewardship f»

&
- Antifungal stewardship \ﬁ @%

@evance o s-talk

Qbetweenke'n & bedside
S X

; * icable disease had killed millions of people &
t, AIDS has changed the course — disease identified in 1984

oyed many civilization
: QQWas up for elimination in 25 years time in 2010

- Co

)
- Setting trends for Sustainable Development Goal — elimination

@ of all communicable disease by 2030

+ In this ambitous goal, failure to END AIDS as pathfinder
eliminable program has big stake

- Make or break opportunity




Major failure

- 2010, UNAIDS target - zero AIDS deaths by 2013
But

[ J
- By 2013, only 15% reduction in mortality, major issues@
* retention of care

* late presentation with overwhelming infectioﬁ»Q ﬁe
2000 2017 2020 \%
S (&

Target &%

0.9 million
°
<500 000 ?

Q AIDS strategy 2010
UNAIDS factsheet 2014

E\ - Ford N, et al. AIDS 2016; 30: 521
{ ]

WHO/UNAIDS target of reducing AIDS
\v deaths to <500,000 by 2020

. %c (so need to achieve reduction by 50%)

‘ p Diagnose & Hepatitis and Fungal diseases
treat HIV-TB HIV complicating HIV
@ co-infection co-infection infection
Impactful, Serious morbidity, Can reduce AIDS
but still 24% of but few patients die  deaths by >30%

total deaths of 2013

- UNAIDS strategy 2010
- UNAIDS factsheet 2014

- Ford N, et al. AIDS 2016; 30: 521




Causes of mortality — 2015 estimate

Denning DW. Phil Trans R Soc 2016;
71: 2010468

Mortality
1.34 million

To control f al.

disea Iﬁ
impro &tof

diagn©Osis*& cross-

Ending AIDS by 2030
—is it possible
without control of
fungal disease?

HIV related,
infective cause
1.0 million (74.6%)

e

t@lk quired

o

Cryptococcosis, 232&&3%) |

Tuberculosis Fungal causes
400,000 700,000

o~ A

| Chronic pulmonary aspergillosis, 56,000 V

oQ\tervention group - Clinic plus

|

ith advanced HIV
nti iral therapy in Tanzania and
b@ndomised controlled trial

Dun Thands, ge L I

erence supportin p
ion starting a
mbia: an open-la

Lancet 2015; 385: 2173-82

Ce lled Trial Number registry, number ISCRTN 20410413,
ttomley, Victoria Simms, Carol Chijokie, Ayubu Manssi
o, Saick Equiaga, Shabber Jaffes, 0n behalf of the

9041 patients screened for inclusion (age >18 years,
CD4 count of <200 cells per pL, ART naive)
1999 randomly assigned (870 in Tanzania, 1129 in Zambia)

|
%&n clinics in Tanzania, & + v

bia 1001 allocated to intervention group ‘ 998 alocated to control group

(434 in Tanzania, S67 in Zambia) (436 inTarzaniy, 562 in Zambia)

BY did not receive
intervention”

11 recoivad intenention
4 homa visits

community support with serum

. . e 7E no home visits —- 7 eryptococcal antigen
cryptococcal antigen screening + 16 no aryptocoscal screen
. . antigen screen
antifungal therapy for positive i I

patients + weekly home visits e o
for the first 4 weeks on ART (in e folotn e s
Tanzania - + re-screening for : i

tuberculosis at 6—-8 weeks after
ART initiation)

v : v

G2 received cryptococeal antiqen
screon and »1 vigit

109 died 180 died
22 kot tos Follor-up : 24 kot to follow-up

¥
| 1000 were analysed by intention to treat I:::::_____

‘ 987 did not riceive intenvention ‘

 primary endpoint was all-cause
mortality at 12 months, analysed
by intention to treat

e

! | D98 were analysed by inbention ko treat I:::




& §§

o% Most serious fungal infections are ‘hidden’, occurring as a
C

Adherence to ART All cause mortality

= & (95%Q)  pvale Clinke plt Standard Rateratio  pvalse
PO (35w 1)

Al Evemis  PYO  Rate(95w(l) Evens  FYD  Rawe (95w (1)

Month freview 0% (421467 BoW(FHA5)  105(100-110) 0068 T

Monih 12 review 9w (451/509) A9 (423481) 095(0-55-104) o770 Al 134 87 153 180 243 13 o7z o004 |

Tanzania {12.6-181) (122347} [0.57-0.50)

Month 6 review B6% (180/209) BOW(162/200) 1407 (096-117) o111 Tarcania 66 W 179 & w242 074 o073

Month 12 review BY% (136/265) SO%(2I6250)  095(053-104) 0616 (140-227) (196-299) (054100

Zamiia Tambia 4] 507 134 91 434 192 ‘07?

Month 6review 93% (41/258) 1% {13/233) 102 (0-47-1.08) o407 (106-170} 157-235) 5

Month 12 review B8% (15/244) B8 (200231)  100{094-107) 0537

No significant difference

Cryptococcal Ag positive

Cryptococcal antigen positive at enrolmentt [ 22(5%) 16 (3%) | ‘
Agreed to have lumbar puncture: xs (23%) 4(25%) %
CSF positive for cryptococcus§ W 375
. . /
- Screening & pre-emptive treatment fo tococcal mfea Id
substantially reduce mortality in HI ammes in Afr
- Cross-talk between laborator DS physicians i %ntlal to achieve this
A
Y
@; .

E FECTIOUS DISEASES Volume 23, Number 2—February 2017 P. 179
|

|

ngon Antimicr
ostic Capabllltl

Resistance Agenda Not Possible without Improving Fungal

David W. Denning, David S. Perlin, Eavan G. Muldoon, Arnaldo Lopes Colombo,
Arunaloke Chakrabarti, Malcolm D. Richardson, Tania C. Sorrell

te diagnosis of fungal sepsis - resulting in inappropriate
of broad-spectrum antibacterial drugs

consequence of other health problems such as asthma, AIDS,
cancer, organ transplant & corticosteroid therapies

3.Misdiagnosis resulting in unnecessary antibacterial drugs

To avoid empirical therapy, we need advancement of fungal
diagnosis beyond present conventional techniques




Blood culture for Candida isolation

* Current gold standard
- 40ml blood should be cultured at any time on automated@n:
(can culture for bacteria & fungi simultaneously) Q
- Sensitivity of blood culture gets limited, as Ca% :k, are

rapidly eliminated from circulation

- But, blood culture positivity ~50% V&
/
- Drawback — median time of@/ity 2-3d, m'@%mg (8d)
AA Clancy & Nguy fect Dis 2013; 59: 1284

- Sensitivity comparable to PCR (30-70&\

ﬁe

Y

*Improved turnaround
*BACTEC —2.6d, T2 — 3-4h

eldentify only 5 Candida
species

*Contamination

*Can’t perform susceptibility

*Can’t replace conventional

*Not available in developing

countries

Beyda ND, et al. Diagn Microbiol Infect Dis 2013; 77: 324




Empirical Micafungin Treatment and Survival Without
Invasive Fungal Infection in Adults With ICU-Acquired Sepsis,
Candida Colonization, and Multiple Organ Failure Jama. 2016:316(15):1555 1564. doi:101001/jama.2016.14655

The EMPIRICUS Randomized Clinical Trial AL T T
Figure 3.
. Q °
Servived i Toaal Survived A Toldl Harad Ratie Fwers | Favers
Day 28 Mo _Wo Doy 18 Mo Ns L% O Placebe _Micatungin Ll
ey w0 T 1) LM RE-LET) . . 7
T ; BM editorial ’x
i ] i L] k] L] 0.79(0.02-1.96) -
5 w (2] n 119 1LM071-2.27 r . .
mﬂl::‘mw n M n n 057 (0.36-2.63) - ° Earller concept - re gOOd’
cmnay o m mm omasei —| more care better’
Coumected colnzation index :0.4° 54 % 56 B0 100 40 56-1.85) —
T e — somon e ]+ Two emer, mes
=150 14 n i % 0.9600.27-3.3%) -
B f: Ba w ameario ] »lessis bﬁ @
T e ;Nex geted therapy ‘
- Empiric therapy decreased the : Cﬁ:m %
rate of new invasive fungal - Certain risk groyp m efit from
infections / mpiric therapy
> 4/128 (3%) in micafungin group » The study did include Gl leakage
»15/123 (12%) in placebo group group & é&lv tizing

(p=0.008) pangreati
A

S

>

eted therapy (diagnose & then treat!)

[ J
. {f@ture positivity ~50%

ﬂglonization index — sampling for all colonization sites daily,
impractical in clinical situation, not cost effective; Moreover,
near all ICU patients are colonized with Candida due to antibiotic

- Ostrosky’s rule — PPV only 10%

- Do you know, which patients to be treated with antifungal when
predictive rules, candida score, blood culture fail?




©

| have no answer to all your questions

[QUESTIONS THAT >

CAN’T BE Vo

ANSWERED BY |
GOOGLE

But, | need cross-talk betweée
some of those problem

§1?HERE ARE SOME™ Qgsa D

A . _.
» éx\%
>N

difficult ch%pe with ideal AFS?

AFS

Depends on diagnosis

Depends on diagnosis

0 At right time Early diagnosis is challenge
‘ )
With right dose TDM essential for azoles
With right route Polyene/echinocandin i.v.
Causing least harm Majority antifungal are
to the patient & toxic, drug-interaction
future patient

10



Updates in fungal disease in last one year

 Candidiasis

> Attributable mortality of candidemia (49% —> 25%, improvement of
diagnosis? echinocandin effect?)

» l|brexafungerp: After all the years a (well tolerated) new class! x ’

* Aspergillus Q

» One World — One Guideline \0

* New risk factors

> lbrutinib and all the other TKIs and @Q&\omodulatm
* New trends (}Q

» CPA & invasive aspergillosis — new guideline
* Mucormycosis \ \ QJ%

» Measuring gmdelme ad
E Cornely 0. ECCMID, 2019
@ -

‘D'E
t&relevant to bench to bedside

. Kno &of Game changers in fungal disease

& gi causing fungal infections
New concerns, new susceptible group, new risk factors & new

CQ pidemiology

- Emerging antifungal resistance
« Improvement in diagnosis

« Improved management strategies

11



Game-changers in recent years

Disease in U.S. Northwest Linked
to Global Warming

) sz | mSphere

Spread of Deadly Cryptococecal >30%, though

Mortality

the fungus is QN
not resistant bo

Dating the Cryptococcus gattii Dispersal to the North American
Pacific Northwest

Behaving
as a
bacterium

Intensive care unit closed
after new deadly superbug

Animal to
man direct
spread

emerges in the UK

| disease to people in Brazil

C» new risk factors & new

QQ New concerns, new susceptible group,

epidemiology

12



Invasive mould infection
in Indian ICUs-
Descriptive Epidemiology

April 2016 — Sept. 2017

(IF1) cases: 398

*Total ICU admissions: 41849
9.5 (range 4.3- 29.0) IMI
cases/1000 ICU admissions

Overall mortality rate was 67. 3%

*Total invasive mould infection

ity 64.5% &tl‘@reated

Chakrabart J Critical Care 2019; 51: 64-70

)

Haem. Malignancy — 77.3%
Solid organ malignancies — 22.7%

= Malignancy
m Cardiac disease

Chakrabarti A, et al. J Critical Care 2019; 51: 64-70

| Chronic liver disease — 63%

6.4% 4.3%

COPD-44.7%

Post= is=35.0%
ost-HIN1 -7.9%

= Respiratory disease
= Renal diasease = Transplant
u Liver disease m CNS disease

13



e Literature review — 68
mortality

2015 to April 2016

o — =
1950 1960 1970 1980 1990 2000 2010
Publication Year

Curr Opin Infect Dis 2018, 31:471-480

Invasive aspergillosis linked to influenza

¢ Severe influenza admitted to 8 tertiary ICUs in Netherlandsq‘:

e 144 patients with influenza; 23 (16%) had IA; 14/23&»'}

cases of influenza-associated |IA — 47%

- ——— Schauwvliegh al, TIMM 2017
Mﬂ M PubBcations {n = 30]

ases reported

= )
Toiwen \ ortality is ve&leﬁ
— *Acquire thesinfection
S W early aft

Gumy

S awareness

% % ry important
sue
AMM:{M

&

*o
&
>

e mould—173, >1 mould - 17) 47.7%)

Q A. flavus 67 (47.2%) Fusarium 4(2.3%)
%QJ v A. fumigatus 56 (39.4%) C. lunata 1(0.6%)
e ) % A. terreus 8 (5.6%) P. insidiosum 1(0.6%)
‘x A. niger 6 (4.2%)
ﬂ Unidentified 5 (3.5%) Only smear 25 aseptate
positive 15 septate
QQ 4 mixture

) Mucorales
Rhizopus species
R. arrhizus

R.
microsporus

Mucor

Apophysomyces

F;! |solatett¢&' -
ergillus 142 (82.1%)

Rhizopus spp. 7 (4.0%)

25 (14.5%)

19 (11.0%) Molecular 3
11 (6.4%) A. flavus 2
1(0.6%) A. fumigatus 1

Mucormycosis — 24%
4(2.3%)

2 (1.2%) Chakrabarti A, et al. J Critical Care 2019; 51: 64-70

14



CARD 9 deficiency linked many fungal infections

15



PLoS Heql Trop Dis. 2018 Jan; 12(1). e0006174. PMCID: PMC5800596
Published onling 2013 Jan 22. doi: 10.1371/journal.pntd. 0006174 PMID: 28357352

Molecular detection of airborne Emergomyces africanus, a thermally
dimorphic fungal pathogen, in Cape Town, South Africa

Emergomyces canadensis, a Dimorphic
Fungus Causing Fatal Systemic
Human Disease in North America

Emerging Infectious Diseases » www.cdc.govieid » Vol. 24, Nc.&il 2018

Case Report | £ Full Access

.. Disseminated E

g al Dis
3 pasteuriana infe ;India: a case
" [ ]
- reportand a x

7 Rupali Malik, Malini R. Ca . Ilavarasi Vanidassane, Aru&m'a. Avninder Singh. Biswajit Sen.

a. Arunaloke Chakrabarti i

Shivaprakas| Rudrami y. Prasanna Honna: unita Ge
Fu'stpA cember 2015 | https://doil 1 1/myc.12437 | Cited by: 9

jcal guidelines for Eur Respir J 2016; 47: 45-48

d ‘management
David W. Denning’, Jacques Cadranel®, Catherine Beugelman-.t\ubrﬁ
Florence Ader®®, Arunaloke Chakrabarti®, Stijn Blot”™®, Andrew J. Ullmann”,
George Dimopoulos'® and Christoph Lange'"™" on behalf of the European
Society for Clinical Microbiology and Infectious Diseases and European
L) Respiratory Society

* The prevalence rate -
<1/100,000 population in large
western European countries &
the USA to 43/100,000 in
Democratic Republic of the
Congo & Nigeria

China & India had
intermediate five-year period
prevalence rates of 16 and
24/100,000, respectively
Estimated annual CPA cases in India — 92,042 (7.4/100,000)

Agarwal, Denning, Chakrabarti. PLoS One 2014; 9: e114745

Single/simple
aspergilloma

Subacute Invasive
aspergillosis (SAIA) or
chronic necrotizing
pulmonary aspergillosis
(CNPA)

Chronic cavitary
pulmonary

Chronic fibrosing
pulmonary aspergillosis
(CFPA)

16



Emerging Infectious Diseases « www.cdc.gov/eid « Vol. 24, No. 8, August 2018

Case Definition of Chronic Pulmonary
Aspergillosis in Resource-Constrained Settings

David W. Denning, lain D. Page, Jeremiah Chakaya, Kauser Jabeen, Cecilia M. Jude,

Muriel Cornet, Ana , Felix Paul Bowyer, Arunaloke Chakrabarti,
Sara Gago, John Guto, Briuno Hocnnegger Martin Hoenigl, Muhammad Irfan, Nicholas Irurhe,
Kolchi Izumlkawa Bruce Kirenga, \ h M Rita O, Oladele, q [ J
Juan Luis Tudela, Anna Rozaliyani, Helmut J.F. Salzer,
R!cnara Sawyer, Nasilele F. Alena Charlotte
Findra Setianingrum, Bayu A.P. Wilopo, Donald C. Cole, Haileyesus Getahun x
Required criteriat Details
Symptoms for =3 mo Hemoptysis andior persistent cough, an ight loss; other
symptoms are common, but not required Motably fatigue, chest

pain, dyspnea, a tum production
Radiologic features Progressive cavitation ;aging andfor intracavita
fungal ball and/or pleural of pericavitary fibro I‘%
or infiltra to cavities
Microbiological evidence of Aspergifius infection Positive Aspe @ 1gG and/for sputum mi
results showin: onsistent with Aspergill
Aspergillus growth 2 sputum or other respiratory ples
Mycobacterial infection ruled out with smear, GeneXpenrt, and/or Itis possible for my cterial infection and be present
mycobacterial culturet concurrently, Bt this diagnosis requires radiological
fin an an that are not presen onary TB
includin er intracavitary
i dition to a positive

*CPA, chronic y illosis; CT,
TAIl 4 criteria are required.
1GeneXpert (httoofwww.cepheid id-soluti

Qﬂ Antifungal resistance
O

17



Azole susceptibility profile
n =918; 27 centers

50%
45%
45%

0%
Azole re

Chakrabarti e

A

40%

35%

30%

25% \
20%

15% 12%

10%

5% 2%
|
[ ]

W 1990, resistant  m 2015, r% 2015, re5|stant

*C. tropicalis — 5-41.6%
*C. albicans - 9.4-40%
(Including resistant & SDD)

q.
Q>

f»
S
‘
XS
O

5|ve Care Med 2015; 41: 285

Nl

e suscep&%y

in other Asian countries

QOrganlsm

FIuconazoIe Voriconazol

Itraconazole

reference

7
o

‘ }D C. glabrata

Q (R+SDD) e(R+SDD)  (R+SDD)
Malay%
5.6% 1.4% 2.8% J Med Microbiol 2011; 60:
1312
4‘ tropicalis 7.4% 0.0% 3.7%
Q C. parapsilosis 7.1% 1.4% 14.3%
16.6% 0.0% 16.6%
China
C. tropicalis 14.1% 7.1% 96.1% JAC 2013: 68: 778
C. albicans 34.6% 7.7% 40.4% JAC 2014; 69: 162
C. tropicalis 37.3% 10.4%
C. parapsilosis 51.8% 7.2%

18



Azole resistance in , Fen
A. fumigatus 2

- ﬂwq :
Q>

- Increasingly recognised : clinical, environmental isol%

« Varies with geography (2-15%; maybe more) \ﬁ egy

- Low incidence in Asian countries \

- Is it a global phenomenon or restri certaln e ical
location like north Europe? Q, qo

Verweij et al, Clin Infect Dis. 2016; 6 tensvold CR, et al \ngal Infect Rep 2012; 6: 178

@@ 8&'&'

nazole r%s% ce in Cryptococcus neoformans

0

D
(=]
1

e.u L] A
R 4
%of 4,995 E o
4 . a
coccus isolates H 20 %
2 Aal 4
% om 3,210 patients g o ..,‘_,E Y.
ere evaluated g
= .20

Incident Relapse All
isolate

- Mean prevalence of resistance is 12.1%

- Mean fluconazole resistance was 10.6% (95% Cl: 5.5% -
15.6%) for the incident isolates (n=4,747), and 24.1% (95% CI:
-3.1% - 51.2%) for the relapse isolates (n=248).

Bongomin F, et al. Mycoses. 2018; 61: 290

19
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* Di tection of biomarkers or fungal pathogen nucleic
r diagnosis.

* Rapidly identify the mechanisms of antifungal resistance.

ncemen‘@%ﬁagnosis

entification of positive cultures to genus or species level
by MALDI or nucleic acid

Molecular typing and phylogeny for outbreak and cluster
analysis.

20
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Proteomic vs. genomic approach

Proteomic approach

- Identification from growth — MALDI (very promising)

- Detection in clinical sample — promising, but success Ilm\g
+ Limitation

> presence of biomarker in pg

> No scope of prior amplification before detection \ﬁ %
Genomic approach \0 &

* Pre-amplification possible
« Higher sensitivity & specificity, Iov(? around ti &

- Better in patient on prophyla releasgd tive growth

- Limitation

7
o

: 0 clinically important molds
) Saikat Paul', Pankaj Singh', Shivaprakash M Rudramurthy', Arunaloke Chakrabarti' &

> Contamination & not s@lzed yet g\

@ -
ion ionization time-of-flight mass

rometry for rapid identification of yeasts causing bloodstream
thl‘lS A. K. , 5. Paul, P. Sood, 5. M. Rudramurthy, A. Rajbanshi, T. ). Jillwin and A. Chakrabarti

Clin Microbiol Infect 2Q15; 21: 372-378

OF correctly identified 98.9% as compared to PCR-sequencing

Future Microbiol. 2017 Dec;12:1457-1465.

rometry: protocol standardization and
tabase expansion for rapid identification

Anup K Ghosh™!

15
14
13
[}
n
10

|

MALDITOF MS DNA Sequencing Conyentional

Comparison of TAT for mycelial fungi

Days for identification

— e ke

21



% Shivaprakas
e and Anup
[ )

Culture — independent same-day identification

Low speed ' Optlnnal Lysis of
centrlfugatlon supernatant  T€MAINING emaining blood
containing bacteria /yeast cells
Pellet of
erythrocyte:

High speed

centrifugation

Or 70% ethanol
to precipitate

Our experience )
1147 bottles flagged +ve
Optional W. »67% species ID directly fro I«culture
and formic| bottlein<1h
extracti
Run Al
syste

Bacterial /yeast y x

Pellet >

Protocols W

-Removal of red cells - distilled v»%s or ammonlum C /saponin
-Protein precipitation -70% e shing

Y

-Protein solubilization - tri uoroa ic acid or formic ac cetomtrlle
t al. ) Clin Microbiol 2017; 55: 3328
A 3 >

% Medical Mycology, 2018, 56, 234241
detectio luconazole resistance in

nd:da tro is by MALDI-TOF MS

&gh, Shamanth A S,
ramurthy, Arunaloke Chakrabarti

Saikat Paul,

‘ x ( eos0eenean eIz ) 1114841 0:87 MS. Smoothed, BaselineSubtractec
Ct R3 (16 ug/ml) v f " T218.123
684397 A | 7047 0p2 71 “f! 059
;{ 1
] 000 768 192041 D-AT MS, Smoothed, BaselineSubtracted
. CtR2(16 ug/ml) o9e7.385
7216.361
i B7RG. 88 7044135 7142340
] 6070 510 6990962 273241 0:A10 MS, Smocthed, BaselineSubiracted |
i 7218176
) - CtR1(16ug/ml) edesois 7038.98] 7144.000
1 T045 68
i 6705 447
hooz 053 AGK13A3 0,00 MS, Smocthed, BaselineSubtracted

Ct S3 (2 ug/ml)

6999 575

706,606 7o} 676 7144 884 T21B.652
booz 608 DML111A1 0:B10 MS, Smoothad, BaselineSubtracte: |
Ct S2 (2 ug/ml) -
6797794 T0ATADT 144 gna 7218788
boo1 019 DML14A1 D:C1 MS, Smocthed, BaselineSublracted
Ct S1 (2 ug/ml) 8007 734
7072 690 7142 4nn 1218462
6700 es00 ‘8500 7000 TI00 7200 7300 a0 e
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But what would be real success?

Clinical

infection Pathological changes qu

Biological
infection

Aspergillus GM

B-D-Glucan 4. ........................ & ......... }
x

Aspergillus PCR

Lateral flow assay Current diagn ic methods V
IVolatile metabolitq °
| L T
Targeted prophylaxis/

QQBAL galactomannan

|

Pre-emptive therapy éﬂrical/targeted N
A \ 5

New biomarkers

- C ocalcitonin ? « Aspergillus PCR

-‘airum galactomannan * Aspergillus GM + PCR

- Aspergillus Lateral flow

- Serum Beta-D gulcan * BAL Beta-D glucan

« Mucorales PCR from blood

’

(Caution: may need ‘expert

. . - Breath Volatile metabolites
interpretation)

- Many potential POCT

23



The impact of implementing an antifungal stewardship
with monitoring of 1-3, g-D-glucan values on antifungal
consumption and clinical outcomes

3
=4

Daily reviews of antifungal agents &
monitoring BDG

@
S
-

2

Parental antifungal use significantly reduced
compared to that before intervention (P =
0.006)

60-day clinical failure in patients with Candida
bloodstream infection was significantly
reduced, from 80.0% to 36.4% (P < 0.001)

- 60-day mortality associated with candidaemia, £
reduced, from 42.9% to 18.2% (P = 0. 081)
Antifungal adverse events significantly Iowe
the after-intervention group than in th
before-intervention group (51.4% '@

0.004)

Cumulative clinical failure-frea mle (%)

e
k=]

Cumulative snw(

Syurl Ito-Takelchi™ | Takashl Niwa'? @
Hirotoshi Ohta® | Ayumi Miwa® | Mayumi Tsuchlya® | Masayo Yamamoto® |

J Clin Pharm Ther. 2019;44:454-462

| Ayasa Fufibayashi®* @ | Kelko Suzuki'

== Bafore-intervention group

— Aﬁer—inmr\rqmi

&___._._.__.

u[ss%cma 1.11)

s@%

I6sis — comparison GM/BDG/PCR

White PL et al. Clin Infect Dis 2015; 61: 1293

b B-D-glucan

PCR

Methodolo
recommen%

Quality control

aracteristic &%-EIA

Single commercial
assay with SOP:
Platelia Aspergillus
antigen (BioRad)

Internal — BioRad
Proficiency panel

5 commercial assays:
Fungitell (Associates of Cape
Cod)

Fungitec G-Test MK
(Seikagaku Corporation)

B-G Star (Maruha Corporation
B-Glucan Test Wako (wako
Pure Chemicals)

Dynamiker Fungus (1-3)-
B-D-Glucan Assay
(Dynamiker Biotechnology Co, Ltd)

No

Pathonostics Aspergenius,
Roche Septifast,
Myconostica MycAssay,
Ademtech Mycogenie,
Renishaw Fungiplex,
Procedural
recommendations for
DNA extraction (EAPCRI)

Independent — QCMD
& EAPCRI Panels

Sensitivity % Blood: 79.3 Blood: IA: 56.8-77.1 Blood: 84-88
BAL: 83.6-85.7 BAL: 76.8-79.6

Specificity % Blood: 80.5-86.3 Blood: 81.3-97.0 Blood: 75-76
BAL: 89.0-89.4 BAL: 93.7-94.5

False positive Yes Yes Yes

False negative Yes Yes Yes

Clinical utility Yes Limited yes
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Screening strategy

Barnes RA, et al. Med Mycol 2018; 56: S60

Low to Moderate Risk Patients with
refractory fever

High Risk Patients: e.g. AML/ MDS
undergoing remission-induction therapy
and allogenelc bone mamow transplant

recipients on GVHD prophytaxis

[ Single POSITIVE ] [ Single POSITIVE
PCR or Antigen® PCR and Antigen

Further
Avwait further
diagnostic work-
repeat results erapy
L] up (CT/BAL). It Further diagnostic

wark-up (CT
fungal astiologies BAL). If only BDG

i % § g5y Mycoses. 2017;62:230-236.
care diagnosis of vasive aspergillosis in non-

& ‘openic patients: ergillus Galactomannan Lateral Flow
say versus Aspe s-specific Lateral Flow Device test in

&mnchoal\feo vage Jeffrey D. Jenks® | Sanjay R.Mehta® | Randy Taplitz" | Saima Aslam

Sharon L. Reed"? | Martin Hoenigl' ©

—-v vr;;;-.,_

Ly

% n

i’.g‘

Aspergillus specific LFA Aspergillus GM LFA

- 82 patients evaluated
- Both point-of-care tests showed comparable performance,

- Sensitivities & specificities in the 60%-70% range when used
alone & increasing to 80% when used in combination
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&g & newﬁsgvelopment) antifungal agents
- )

“Approved Antifungal Drug
C In

Pianalto &Alspaugh. J Fungi 2016; 2: 26
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Bavuconazonsam

Isavuconazole & Lmd
T

 — i

Ergosteral

i onar iy ——

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

Lanosterst

7
alue

p=0-775t
p=0-595§

Crude mortality by matching covariates, n/N (%) \% %
Haematological malignancy 5/11 (45%) @ ) NA e
Severe diseasef] 6/12 (50%) N (62%)

Surgical treatment|| 4/9 (44%) x 13 (23%) %NA
Primary treatment with isavuconazole-treated cases (VITAL) vers@wotericin B-treat: ngiScope).
*95% Cl are based on an exact binomial distribution (crud%w approximation (wei Calculated from

Fisher's exact test. fWeightswere applied according to f the number of conftals d to each case.
§Calculated from a y* test. JCNS involvement or dissemi

Isavuconazole Amphotericin B

Crude all-cause mortality, n/N (%; 95% Cl)* 7121 (33%; 14-6-57-0)  13/33 (39%;
Weighted all-cause mortality (%;+ 95% Cl)*  33%; 13-2-53-5 A1%; 20-2562-3

isease (defined as di ng >1 non-contiguous
organ). ||Resection or debridement at the site owfectio treatment start4SD 7 da

A@ Marty FM, e t Infect Dis 2016; 16: 828

afungerp‘{o%nerly SCY-078): a novel antifungal

ent Q)

y@f from other glucan synthesis inhibitors, e.g. echinocandins

% Cell Membrane and Cell Wall

&
-4 g —

B-(1,6)-glucan Depletion of
B-(1.3)-glucans
incell wall

Fungal Cell

5

B(1,3}glucan

Chitin

[ [~ 4 [~ 4
. 'E@QQQM@@Q@%H

s i%?fém w&&&&@%ﬁ%&ﬂ&, q .

B-{1,3)-gluc:

ion)

an synthase
-hinocandins

Phospholipid bilayer
of cell membrane

Ergosterol Synthesis Pathway
(Azoles site af interaction)

SCYNEXIS
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Ibrexafungerp: glucan synthase inhibitor

-

| Market Intro ~2021 2000s 1980s
' ™ ' / ™
v
* |V

Active vs. Candida albicans
Active vs. non-albicans Candida
Aclive vs. azole-resistant

Active vs. echinocandin-resistant™

Active vs. Aspergillus spp.

Lack of renal, hepatic, CNS Tox. I
Low risk for DDIs

___/
o soavaranmy AR H‘V

ATd

AN I NN NN

 Safety || Spectrum of Activity |

) High risk (>10-15%)
C PCR-based test l Blood cultures
EELORE Likelihood?
Antifungal therapy ¢ e |} 1-C5/Col index..
Source control if needed High MM 2- Exclude other infections or
l (>20-25%) alternative diagnoses
Clinical valldation of
BDG> 250 pg/ml or other biomarkers Srcurate ey
B0GS80 pe/iz (PCR, m-MRBT, Mn-Ag, Mn-A, CAGTA) diagnastic tests
1
! . )
Early stop? M;:;:?J;n dins]em Watchful waiting

Intensive Care Med (2019) 45:789-805
gutwtes

/ESCMID %r e on practical
nagement asive candidiasis in criticallv

I t t Martin-Loeches'*"®, Massimo Antonelli®, Manuel Cuenca-Estrella®, George Dlrrlopou!m
I Pa len Sharon Einav®, Jan J. DeWaeIe Jose Garnacho—Mon(ero“" Souha S, Kanj', Flavia R Machado'',

Phuluppe Mantravers'?, Yasser Sakr', Maurizio Sanguinetti'®, Jean-Francois Timsit'>'® and Matteo Bassetti

Sepsis Future research
| {nnn-neutmpenic non-transplanted patients) Lt
; Abdominal sepsis Better Indlvidualization
m of immune status
|

|

Risk stratification

< 2 1
D Invasive candidiasis > Candidemia ——

RE-EVALUATION on the fifth day
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Points to consider while managing

1) Is the patient at high risk of invasive candidiasis?
(e.g. Colonisation, abdominal surgery, broad-spectrum antibiotic therapy, CVC, ICU stay > 4 dava::

2) Are the clinical conditions “stable”?
(e.g. Suspected infection with stable haemodynamics OR Sepsis/Septic shack)
3) Have | evaluated the results of hiomarkers?
(e.g. Two consecutive BDG results > 80 pg/ml cut-off; Association with PCT
4) Can | take into account other non-culture assays?
(e.g. PCR, T2MR, MALDITOF}

1) Have | requested and checked biomarkers?
(e.g. Serial measurements of BDG < 80 pg/ml; Ass ion with Mannan, antimaK

antibodies, or )]
2) Is it still reasonable to continue|antifungal treat
(e.g. Other source of infections, results fr aﬁa cultures, adequate % ntrol)

QUESTION TOP “EAR

Bassettl M. ICU Xement & Practice 2018; 18 (4)

‘Y

Ciegmiittreg on e g gl lorafion not all

[y pe—
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Mucormycosis treatment pathway — all options available

and

and require rapid action

[

Continuation of 1st-ine treatment or
change to oral treatmans:

o
Pasaconazole iv or DR
2x300 g 41, 1300 mg freem

avuconazole po
3200 myg 912, 1200 mold from d3
or

I Surgical detridement with clean margins
‘ for 3 purmoses. 1. dis A2 3
PLUS
¥ ; ¥ - ¥ - ¥
1¥ benin imvedvement I nsot nmf: ’ﬁﬂ
k2l il 1=3=
1200 mgid fram
2200 mg d1-2.
a3 Posaconazole
Amphatericin B Amphtaricin B ‘m:gum Posaconscole “m' J
Lipesomal of 24300 mg 81
5":“"":?‘ £ Posaconazole v L ol
a1 lpsd complax
10 mghkgid bom
a1
L I |
= Stable diseaso of
 partial resparss

Posaconazoie DR Tablets
2x300 meg a1, 1x300 mg kom o2

Dapaning on tne geographic

Amphotencin B ipid
complex

5 mpgid from dt
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Equal Candida score Background
The EQUAL Candida Score weighs and aggregates factors recommended for the

(ad her‘ence to gu |de| | ne) ideal management of candidemia and provides a tool for antifungal stewardship
as well as for measuring guideline adherence. Current guidelines provided by

EQUAL Candida Score 2018: An ECMM Score Derived From the European Society for Clinical Microbiology and Infectious Diseases** and by
Current Guidelines to Measure QUALIty of Clinical Candidemia the Infectious Diseases Society of America® were reviewed and the strongest
Management dations for quality selected as basis for this scoring tool.

Maximum Score

EQUAL Candida Score 2018 2

Initial blood cult 40mL) 34 . .
3 Non-CVC carriers CVC cairie
Species identification > 3 . : . .
Disgrosis (@8 Diagnos
Susceptibility testing 34 2
Treatment () Tregge
Echocardiography 3° 1
Follow-up o Follow: o
Ophthalmoscopy 56 1 4
Total

Echinocandin treatment 35

Diagnosis

Step down to flu

References
1. Mellinghoff et al. Mycoses 20

Treatment for 14 days after first e Dis 2016; 4. CuencasEstrella et al. 012 5. e,
negative follow-up culture 35 2012; 6. Munoz e%ﬁﬂob' Infect Dis 2017; 7. Andes et

Treatment

CVC carriers*: CVC removal 357
< 24 hours from diagnosis|

Whet high score c es with
* CUC s e st oot sire s dfiers i Non-CYCv. Y airs me remains to lored

o .|V A
per day until negative) 35
Mellin Net al. Mycoses 2018; 61: 326

> 24 < 72 h hours from diagnosis|

Follow-Up

$ &

>

%h al Infections Related to
munotherapies & Biologicals

& 2018; 66: 140-148 T h
SAIDSA (Ve
Tntectious Dissases Saciety of Awerica  hiv medione ossocoton Bk

Action: Invasive Fungal Infections Associated
\%b brutinib and Other Small Molecule Kinase
@1 itors Targeting Immune Signaling Pathways

Eemles Chamilos,'* Michail S. Lionakis,” and Dimitrios P. Kontoyiannis®

&
%ﬁ Infectious,

Blood 2018; 131: 1955
LYMPHOID NEOPLASIA

Early-onset invasive aspergillosis and other fungal
infections in patients treated with ibrutinib

David Ghez,' Anne Calleja,? Caroline Protin,* Marine Baron,® Marie-Pierre Ledoux,® Gandhi Damaj* Mathieu Dupont,” Brigitte Dreyfus,®
Emmanuelle Ferrant,’ Charles Herbaux," Kamel Laribi,"" Ronan Le Calloch,'? Marion Malphettes,'* Franciane Paul,'* Laetitia Souchet,*
Malgorzata Truchan-Graczyk,'* Karen Delavigne,'® Caroline Dartigeas,'” and Loic Ysebaert,* on behalf on the French Innovative Leukemia
Organization (FILO) CLL group
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Summary

outbreak of sporotrichosis in Brazil, global outbreak of C. auris infection
- Reason — fungal adaptation, host changes due to morbidity q
- New susceptible hosts, new diseases bothering us x

- Antifungal resistance is also emerging
 Improvement of diagnosis — MALDI, biomarkers, fung ad
w, prOX|m

>New initiatives — genetic susceptibility, POCT
ligation assay, microarray, nano technolog\
- Asian laboratories — investment requi w —cheaper o
ag

- New antifungals are in pipelineg, lo ement str% s required
« Most important — cross-talk be aboratory

- Game changers in fungal diseases — cryptococcosis in temperate climate,

- Think of fungus in you.r(gtie:y §
@@ \&&

>

psy stud 'n%critically ill patients

QJQ 893 post-wtem examinations were performed

e% . 2. 8.%% diagnosed with invasive aspergillosis.
e

. @v never diagnosed for IA ante-mortem
ost common comorbid conditions were corticosteroid
reatment (56%), COPD (44%), immunosuppression (24%) &

‘ p haematological malignancy (20%).

* 92% had three or more risk factors

« Critically ill patients with pulmonary infiltrates, treated with
high doses intravenous corticosteroids (even for a short period
of time), particularly COPD patients who developed worsening
respiratory insufficiency were at the highest risk of IA

Tejerina EE, et al, Mycoses. 2019;0nline
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