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Diagnosing Invasive Fungal Diseases

Topics | will address:

- IFD ¢ is it Important ?

- Clinical diagnosisLaboratory Diagnosis

. Can YOU do better in the lab?
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Diagnosing Invasive Fungal Diseases

Setting the scene. True or False

1. Globally, deaths due to IFD are commoner than TB ?

2. Mortality rates for IFD are typically 40% or more ?

3. Biomarkerassaydor IFD are available in ¥%boflabs ?

4. 85% of patients treated for IFD hame evidence of IFD ?

Copyright S. Agrawal May 2019
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Diagnosing Invasive Fungal Diseases

Global burden of fungal diseases
Superficial - 1 billion

Mucosal candidiasis -150 million
Fungal deaths -> 1.5 million

Global Burden of Fungal Disease ¢ Annual Incidencel

Acute invasive
. Cae Includes 60,000-100,000 cases of

Invasive candidiasis ~750,000 Haem- Onc intra-abdominal candidiasis
Invasive aspergillosis >300,000 From about 10 million at risk annually
Pneumocystis jirovecii pneumonia
in AIDS and non-AIDS =000

- HIV-related, up to another 10%
Cryptococcosis in AIDS 223,000 non-HIV

. Based on French data = 4200.
M

Heormycosis >10,000 Based on Indian data = 910,000

Disseminated histoplasmosis ~100,000 No reliable estimates
Talaromycosis * ~8000 SE Asia only;

1,3. Fungi 2017, 3, 57; doi:10.3390/j0f3040057 Copyright S. Agrawal May 2019
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Diagnosing Invasive Fungal Diseases

IFD managemerg s it important ?

Mortality: ranges fron#0¢90% in highrisk patients
Invasivecandidiasis , aspergillosimucormycosis
Delayed treatment = increased mortality
Diagnosis is challenging €mpirical treatment
Antifungal prophylaxis: common inhaematological malignancy amtSCY
Impact”?
Exposure tO unnecessary drugs’ , increased costs’ , missed infections (?)2

Increased risk adntifungal resistance (an emerging issué}
CopyrightS. Agrawal May 2019

HSCT, haematopoietic stem cell transplahtDagenaid R, Keller NEZlinMicrobiol Rev 2009;22:4485; 2. Wingard J. Adv Stud Med 2006;6: 326
3. SkiadaA, et al.ClinMicrobiol Infect 2011;17:185%7; 4. RupingMJ, et al. AntimicrobChemother2010;65:296302; 5.Lanternierk, et alClin
Infect Dis 2012;58uppll):S3543; 6. ArvanitisM, et al. XClinMicrobiol 2014;52:373442; 7. Muioz P, et al AhtimicrobChemother2016;718uppl
2):ii5¢12;8, MaertensJ, et alClininfectDis. 2005;41(9):12450; 9. Fisher MC, et al. Science 2018;360:432
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Diagnosing Invasive Fungal Diseases

IFD managemerg s it important ?

Empirical treatment 82% (150/183)no evidence of IFD?!
GhLIGA YLl f ¢ EO0NEMrédbetios geimonth?
NHS England budget ~ £150M per annum

In haemataoncology80-85% of
- antifungal drug budget spent in patients witlo evidence of IFD

patients treated for IFD haueo evidence of IFD3

1, WhitneyL, et al. JAntimicrobChemother2019;74: 23441;
2, NwankwoL, et al. AntimicrobAgentsChemother2018;62:e0040218.
3, NanniniF et alHaematologica2014; 99: 74949

CopyrightS. Agrawal May 2019
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Diagnosing Invasive Fungal Diseases

Topics | will address:

- IFDg Is It Important ?

- Clinical diagnosis - Laboratory Diagnosis

. Can YOU do better in the lab?

IFQ invasivefungal disease COpyl’lght S Agrawal May 2019



EQ,J Bartsand The London

Queen Mary's School of Medicine and Dentistry

Barts Health m

NHS Trust

Diagnosing Invasive Fungal Diseases

Strategies fotFDmanagement

Screening strategies

Diagnostic-driven strategy

Copyright S. Agrawal May 2019

Empirical strateg

Refractory
fever

GM I -D-glucan Clinical triggers including
) . A-PCR
Aspergillusspecific panfungal refractory fever
X s v
Prior to therapy and throughout inpatient stay; 1
twice-weekly blood sampling
Z
Scr_e_en > CT chest
positive /
Blood GM/ -D-
glucan/PCR
Refractory BAL GM
fever .
Culture/histology
No antifungal Negative [« |Ar Positive
therapy

Antifungal
thera

Agrawal Set al. CritRevMicrobiol 2012;38(3)(Suppl.):2@36.
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Diagnosing Invasive Fungal Diseases

Strategiedor IFDmanagement

AWhat is usual in your centre?
1. BEmpirical
2. Screening
3. Diagnostic

4. b20G F OfdzS k 52y Qi OF N

APROPHYLAXIS (meatdive) ?

Copyright S. Agrawal May 2019
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Diagnosing Invasive Fungal Diseases

Mould-active prophylaxis?

Screening strategies Diagnostic driven strategy | Empirical strategy
GM B-D-glucan PCR Clinical triggers including Refractory
Aspergillus-specific Pan-fungal Not standardised refractory fever i fever

ior to therapy
twice w ' |

| . ‘ CT chest ‘ |

h persistent fever ?

MOULD-ACTIVE ‘ Blood GM / p-D-glucan/ PCR ‘
PROPHYLAXIS
| Tever | |
BAL GM
I
Culture/histology Y
No antifungal therapy — Negative . . Positive N Antifungal therapy

1. MenninkKersten MAgt al. Lancet Infect Di2004;4(6):34857;
BAL, bronchalveolar lavage; CT, computerised tomography; GM, galactomannan; 2. Eigl Sgt al. Int J Antimicrob Agent2015;46(4):4045;
IFD, invasiveungaldisease PCRpolymerase chain reaction Copyright S. Agrawal May 2019 3. Barnes RAL Antimicrob Chemothe2008;61(Suppl. 1):36.
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Clinical Strategy Lab Diagnostics

COpynght S Ag rawal May 2019 : Agrawal S, et al. J Antimicrob Chemother. 2016; 71(Suppl. 2):i377 42.
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Diagnosing Invasive Fungal Diseases

Commercially available assays

- Galactomannaig Aspergilluspp.(not mucor)

- 1 -D-glucang panfungal (notmucor, but useful for PJP)

- PCR; Aspergilluspp.(and resistance genes)

- Rapid antigen tests ¢ lateral flow devices

PCRpolymerase chaireaction; PJRyneumocytigirovecipneumonia Copynq ht S. Aqrawa| May 2019
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Diagnosing Invasive Fungal Diseases

Studies in haeronc using GM/APCR:3

HAMo SYLIANAROI-PCRVLI dzaQ @a Da b !
¢ 50% mould prophylaxis

¢ Decreased AB2% vs 15% (p=0.00R)jortality same

2015 GM vs GM +RCR

¢ No mould prophylaxis

¢ Decreased empirical A9% vs 17% (p=0.038)ortality same

2005 prospective feasibility study using GM, CT, BAL
¢ Fluconazole prophylaxis
¢ Decreased AB5% vs 8%
C 10 pts (7%) started AF based on biomarker (no fever)

Copyrlght S Agrawal May 2019 1. Morrissey CCet al. Lancet Infect Di013;13(6):51628;

AF, antifungal drugs;-RCRAspergilluCR; BAL, bronctaiveolar lavage; 2.Aguado JMet al. Clin Infect Di2015;60(3):40814;
GM, galactomannan; IMD, invasive mould disease; PCR, polymerase chain reaction 3. Maertens Jet al. ClininfectDis.2005;41(9):124250.
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Studies In haeronc using rapid tests

Diagnosing Invasive Fungal Diseases

Currentbiomarkers

¢ Not available in all centres

C

Turnaround time®

Lateral flow tests

C

C
C
C

Aspergillusspecific antigens
Singlesample tests

Fastc 15 min to 1 hour
Pointof-care for BAL

Copyright S. Agrawal May 2019

BAL, bronchalveolar lavageiMD, invasive mould disease;
LFA, lateral flow assay; LFD, lateral flow device

OLM LFD

yot

b

IMMY LFA
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i
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ce [I¥VD]

= IMMY

Aspergillus GM

1. Heldt Set al. J Infect 2018;77(3):23841,

2. Mercier Tet al. J Clin MicrobioR019.[Epub ahead of prin{]
3. Jenks J&t al. J Infect 2019;78(3):24859;

4. Jenks J2t al. Mycoses2019;62(3):2366.
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Diagnosing Invasive Fungal Diseases

Can YOU do better in the lab?

AYES !
A WYWwl LIARQ | aal &a
A GM, BDG, #CR

A Lateral flow tests ( BAL fluid )
A Daily

A Turnaroundtime < 48 hours

A-PCRAspergillu®CRBAL bronchaalveolaravageBDG| -D-glucan GM galactomanng%ygmmta§'c}€ﬂgre§é%ql May 2019
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Infection Management in Haem-Onc

Prophylaxis?
Fluoroquinolone
Antifungal 0 Hours 48 Hours 72 / 96 hours
Antivirals 15t Fever Fever Ongoing fever

o Anti- fungal ?
‘Saitlo]{o] (o5

Escalating

TplrICal th era y ‘ biomarkers negative ; CT ?
- N

O i
dlagnOSisl

PipTazd Amik i
Meropenem

vancomycin L-AMB , Echinocandin

Voriconazole, Isavuconazole
Copyright S. Agrawal May 2019

B/C : blood culture ; L-AMB, liposomal amphotericin B
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Diagnosing Invasive Fungal Diseases

- Empirical reality of clinical practice

¥

No Diagnostics
No Diagnosis

No Organism

Copyright S. Agrawal May 2019



Study Flowchart: DEFEAT-IFD
RarDomi<d controlled trial of the safetgF Empirical versus biomarkeguidedAnti-fungal
Treatment inHaemateOncologypatients at highrisk ofInvasiveFungalDisease

Recruitment N =720

Randomisation <

7\

SoC empirical Biomarker arm
N =360 N =360

| | -

Fever-driven anti- Biomarkers
fungal treatment CT chest
+/- CTPA

Investigation as
per centre SoC +/- BALF

Co-primary endpoints:
Day 30 survival and anti-fungal drug usage

|

Follow-up to 12 months for survival

Inclusion:

A Intensive chema AML, ALL, MDS
A AlloHSCT

A Neutropenicfever

Samples:

A Twice weekly bloods

A Weekly urine

A Other diagnostic samples
Central labs:

A GM, BDGA-PCR

A LFA/LFD

Data

A Alive/dead

A EORTC/MSG criteria for IFD
A Antifungal drug use

A Blinded review of imaging

Copyright S. Agrawal May 2019
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Diagnosing Invasive Fungal Diseases

YOU really can help :

- IFD is globally importarg morbidity / mortality
- Economic impact of antifungal drugs

- Lack of diagnostiosempiricism ( high mortality rates )
- Antifungal resistance antibiotic resistance

- Trial data, including RCTs, showing diagnostics work
- UKga O2 dzf R R2 0S00SNE
Your country needs ydu

IFD invasivefungal disease Copyright S. Agrawal May 2019
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