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Inflammation interactions: Understanding cross-talk in 
the body 
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Prevalence of Rheumatoid Arthritis

http://www.cdc.gov/arthritis/data_statistics/disabilities-limitations.htm

Septicaemia in Germany
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TNFα-blocker

PD-1 inhibitor

Immune modulator

Antibody IL-12/Il-23

PD-1 inhibitor
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Rheumatic Disease

Chronic Infections

Acute Infections COVID-19

Neoplastic Disease

Spectrum of Inflammatory Disorders

Cardiovascular Disease
Atherosclerosis

AMI

Adipositas
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▪ Inflammation: response to damage

to tissues and cells by pathogens,

noxious stimuli (such as chemicals,
or physical injury).

▪ Local inflammation may develop into a

systemic condition characterized by
unresolved hyper-inflammation, disruption
of the innate and adaptive immune system,
and other system-wide alterations.

▪ This may cause, or aggravate other

diseases associated with elevated

morbidity/mortality.
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Inflammation interactions in infectious disease
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Tansey et al., Nat Rev Immunol. 2022;22:657-673.
Xie et al., Acta Neuropathol Comm. 2021;9:163.

Inflammation interactions in neurodegenerative disease

Do N
ot 

Rep
rod

uc
e



8

Europa Regina
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➢ PET: Total-body imaging

➢
18F-fluorodeoxyglucose 

(FDG): broad spectrum of 

infectious and non-

infectious

inflammatory diseases

Mapping Systemic Inflammation
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Systemic Inflammation in Psoriasis

Mehta et al., Arch Dermatol. 2011;147:1031-1039.Do N
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Mackie et al., Ann Rheum Dis. 2015;74:2188-2192.

Mapping Inflammation in Rheumatic Diseases
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Systems Analysis: Organ Crosstalk

Thackeray et al., J Am Coll Cardiol. 2018;71;263-275.
Thackeray, Derlin… et al, JACC Cardiovasc Imaging 2015;8:1417-1426.
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Dissecting Target Leukocyte Subpopulations 

Borchert et al., J Nucl Cardiol. 2021;28:1636-1645.
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Borchert et al., J Nucl Cardiol. 2021;28:1636-1645.

Uptake of Inflammatory Radiotracers not Limited to 
Immune Cells

Jaerve et al., Stem Cells Transl Med. 2012;1: 732-739.Do N
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68Ga-Pentixafor PET/CT – CXCR4

Herrmann et al., J Nucl Med. 2015;56:410-416.
Philipp-Abbrederis et al., EMBO Mol Med. 2015;7:477-487. 

Ga-68-Pentixafor F-18-FDG
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Imaging Chemokine Receptor CXCR4 after AMI

Thackeray, Derlin… et al., JACC Cardiovasc Imaging. 2015;8:1417-1426.Do N
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Imaging Chemokine Receptor CXCR4 after AMI
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Thackeray et al., J Am Coll Cardiol. 2018;71;263-275.

Systems Analysis: Organ Crosstalk
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Thackeray et al., J Am Coll Cardiol. 2018;71;263-275.

Serial Neuroinflammation Imaging After MI
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Integrating CXCR4-directed PET and MRI for
characterizing allograft pyelonephritis
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Derlin et al., J Nucl Med. 2017;58;1831-1837.Do N
ot 

Rep
rod

uc
e



21

Derlin et al., Chest. 2021;159;1094-1106.

Imaging of CXCR4 Expression in Pulmonary Fibrosis
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18F-FDG PET/CT in Left-Ventricular Assist Device Infection

➢ Extent of infection and lymph node signal 

are associated with outcome

Sommerlath Sohns et al., J Nucl Med. 2020;61;971-976.Hupe et al., Scie Rep. 2023; in press Do N
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Parametric Imaging Using Dynamic Whole-Body PET
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Parametric Imaging Using Dynamic Whole-Body PET
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Derlin et al., J Nucl Med. 2023;64;416-422.

Exploring Vessel Wall Biology In Vivo by Total-Body PET
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Nuclear Inflammation Imaging using PET

➢ is helpful in infection and (sterile) inflammation.

➢ grows because of increasing clinical need (e.g., rheumatologic disease, 

prosthetic infection).

➢ allows for identification of organ crosstalk throughout the body in 

systemic inflammation. 

➢ Total-body PET will improve quantification of systemic interactions 

(e.g., parametric imaging).
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Nuclear Medicine

Prof. F. M. Bengel

Prof. Dr. T. Derlin

Prof. Dr. J.T. Thackeray

Prof. Dr. T. L. Ross

…and many more
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Inflammation Crosstalk along Cardio-Renal Axis after AMI

Werner et al., Theranostics. 2021;11;7984-7994.Do N
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Neuroinflammation: Microglia

Jacobs et al., J Cerebr Blood Flow Metab. 2012;32:1393-1415.

Target: TSPO
(microglia/macrophages)
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Hupe et al., Scie Rep. 2023; in press

18F-FDG PET/CT in Left-Ventricular Assist Device Infection
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18F-FDG PET/CT in Left-Ventricular Assist Device Infection
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Inflammation interactions in cardiovascular disease

Murphy et al., J Am Coll Cardiol. 2020;75;1324-1340.
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Inflammation and Infection:
Things to Consider 

➢ Life expectancy increasing
➢ Prevalence of immunocompromized states

increasing (cancer survivors, diabetes, HIV, 
transplant recipients)

➢ Success of implants / prostheses
➢ Environmental factors (lung disease)
➢ Bacterial resistance
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Wang et al., J Nucl Med. 2023.

Total-Body Multiparametric PET Quantification of FDG 

Delivery and Metabolism
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Mapping Inflammation in Rheumatic Diseases
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Derlin et al., Ann Nucl Med. 2021;35;132-138.

Off-Target Lymphoid Organs in CD19-Targeting CAR-T-Cell Therapy
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Derlin et al., JACC Cardiovasc Imaging. 2021;14;1864-1866.

CD19-Targeted Immunotherapy Attenuates Vessel Wall Inflammation
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Cardiac Damage is Associated with Neuroinflammation

Target: TSPO
(microglia/macrophages)

In a mouse model of post-infarct left ventricular remodeling:
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TSPO-targeted PET shows early post-infarct inflammation,

and late (non-inflammatory) mitochondrial impairment.
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