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Inflammation and Infection Imaging
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Inflammation and Infection Imaging
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Traditional methods B

Riskof ceeee-- ’
contamination 2 02 2

Delayed results

- 18F-FDG (glucose metabolism)
- Radiolabeled leukocytes

- Radiolabeled antibiotics

— - 2-3F-fluorodeoxysorbitol

- 2-18F-PABA

Invasive biopsy

Prone to sampling error
Risks associated with surgery
Generally limited toa

single time point

Cost range $300-$5000

Ordonez et al. Sci. Transl. Med. 2019 —

Specific tools needed

to unlock personalized medicine
Werner Siemens . UI\EJIR);%RIS g\Im"léAT
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Aspergillosis: a deep seated fungal infections

Corticosteroid-induced immunosuppression:
PMN recruitment and tissue damage

Basement

membrane
Ciliated cells

s

Sporulation Inhalation of airborne conidia Conidial germination in
absence of sufficient
pulmonary defenses

Neutropenia:
excessive hyphal growth and dissemination

Gap between suspicion — diagnosis — therapy

+ resistant spores
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1. Clinical observation 3. Imaging

>Fever of unknown origin (antibiotic resistant)
>Immunodepressed

>Commorbidities (asthma, COPD)

2. Laboratory work
>Broncho alveolar lavage
>Biopsies

>Blood tests

EBERHARD KARLS

Werner Siemens A
© Imaging Center N. Beziere — PEG 01.07.2022 - 7 U_HB%F{S%EQT




JF5 antibody

Development of an anti-Galf mAb (JF5)

- Galf specific to A. fumigatus hyphae

- Detection in vitro, ex vivo and in vivo

Prof. Thornton
(University of
Exeter, UK)
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Thornton, Clin. Vaccine Immunol. 2008, Rolle et al. PNAS 2016

,7 . EBERHARD KARLS
i Werner Siemens UNIVERSITAT
© Imaging Center TUBINGEN




A. Fumigatus infection

Prof. Gunzer
(UDE)
Ex vivo LSM
JF5
Preclinical IPA model
Werner Siemens EBERHARD KARLS
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Specificity towards A. fumigatus

PBS control A. fumigatus S. pneumoniae Y. enterocolitica
MIP MRI  Fusion MIP MRI  Fusion MIP MRI  Fusion
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48 h p.i

Il PBS control
B S. pneumoniae
[ Y. enterocolitica

B A. fumigatus

[#*Cu]DOTA-JF5 48 h p.i.

Rolle et al. PNAS 2016

[**Cu]NODAGA-hJF5:

highly specific,high contrast
@ Werner Siemens UNIVERSITAT
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Infection severity in vivo and correlation

[¢4Cu]-NODAGA-hJF5-DyLight

Control A.f. « high » A.f. « mid » A.f. « low »
MIP MRI Fusion MIP MRIFusion MIP MRIFusion MIP MRI Fusion

PET/MRI 48h p.i.

Qualitative Correlation:

| Infection and Radiotracer accumulation
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Infection severity in vivo and quantification

in vivo PET
ek
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Correlation of A. fumigatus/ Correlation of hJF5-DL650/
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Henneberg et al. Nat Commun 2021

Quantitative Correlation:

Infection — Radiotracer occupancy
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Therapy monitoring: late interventions

o

Control A. fumigatus

MIP MRI Fusion MIP

Henneberg et al. Nat Commun 2021
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Intervention time points comparison

A.f, VCZ (24h) A.f, VCZ (3h+24h)
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To the clinics!

in vivo PET Ry B - |
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In vivo an ex vivo radiotracer accumulation
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Tox assays: GMP scale-up

hJFS PTA-ELISA against Aspergillus antigen
1.5000 -
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-log(MAb concentration)

HED tested: 48,4 ug/kg

ntended human dose: 16,7 g/ ke
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First hJF5-PET clinical results

O

Compasionate use cases (AMG-§13.2b) PET/MR

-Akute Myeloid Leukemia

No IPA

-Fever of unknown origin

-Refractory to antibiotics
-Non-conclusive CT
-BAL/serum

— EORTC/MSG Diagnosis

IPA

Correlation:

IPA

EORTC/MSG Diagnosis -
PET/MR result
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Patient 2

» Refractory acute myeloid leukemia
» Conditioning chemotherapy and allogenic stem stell transplantation
Conditioning | Busulf: Allogenic
chemotherapy: N Ampho
Cytarabine Fludarabin stem st tion 075 g/div.
;::::;:il:n Caspo Ampho Caspo
0.05-0.07 g/d i.v. = 03g/div. 0.05-7 mg/d i.v.
Posaconazol Fluconazol Ampho Vori : : .
3x02gpo " 2x029/d po. I 0.35g/div. 2x06 Vori 204 giv. e Isa 1x0.2g/d i..
g/div.
| Levofloxacin |
1x0.5 g/d i.v.
Cipro Vancomycin Vancomycin | Vancomycin I Linezolid |
2x0.25-0_.5 g/d p.o. _ 2x1g/div. 2x0.5g/di.v. Ix1ag/div. 2x0.6 a/di.v.
2x0_§6°;1”’;; s E(']‘_’Efz ez Mero 3x1g/div. | Cotrim 0.96 mg/3xweek p.o.
[/ /i // Y/ /A /A / /L
! | | /1 / /T 7 /T T T7/7 7/ 1T 7/ T 7/ 17/ 17
Day -50-47 -43 -42 -41 -38 -35 -34 -31 -29 -27 -24 -23 20 19 17 15 -14 -13 -1 8 6 -3 -1 0 + +4

A A A [\

A -\

A A A [ |

Aspergillus Antigen Serum Serum || Serum
Serum neg. ODI 0.8+ neg. ||ODI 0.9+

Aspergillus Antigen Blood culture: Aspergillus Antigen Aspergillus Antigen
Serum neg. Staphylococcus Serum neg. Serum neg.
epidermidis
Aspergillus-Antigen
Bronchoalveolar lavage
ODI 5.7+
CT Scan Day 1 I CT Scan Day 17 | | CT Scan Day 27 |
-9) 6 3‘7 \ ' %
A > | - - |
Abbreviations:
Pip/Taz Piperacillin/Tazobactam
Cotrim Cotrimoxazol
Cipro Ciprofloxacin
Caspo Caspofungin
Mero Meropenem
Vori Voriconazol
Ampho Liposomal Amphotericin B
Isa Isavuconazol
ODI Optical density index

N. Beziere — PEG 01.07.2022 - 18

CT-guided Biopsy:

Aspergillus Antigen
Serum ODI 0.7+
No mycosis;
CT Scan Day 48 f;ap?t?g lococeus
% N

| =

[**Cu]NODAGA-hJF5 PET/MRI
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Conclusion

A new diagnosis and therapy monitoring approach: ImmunoPET

From the mADb to the clinics
A new toolbox

Applicable to other (fungal) infections. , Just”

need a proper antibody
PET/MRI

IgG1 framework

Extensive circulation time

- Extends radiation exposure

Acute IPA

- Requires 1+day of uptake time before scan

- High background (blood) signal

mmm) Antibody derivatives?
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