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Inflammation Imaging means using imaging to provide insights into individual and temporospatial biology and

grade of inflammation which can be of diagnostic, therapeutic, and prognostic value.

molecular imaging inflammation

| 1. Introduction

Inflammation is a fundamental and well-balanced physiological process necessary for wound healing, protection
against pathogens, and tissue homeostasis. Restrained or excessive inflammation, however, can have detrimental
effects leading to pathological alterations that can worsen the outcome of patients or even form the basis of the
disease itself. Consequently, the immune system and its response to pathological changes play a major role in
virtually all diseases ranging from bacterial or viral infectious diseases, neurological disorders, cancer, autoimmune
diseases, and cardiovascular diseases.

The adaptability of the human immune system is one of the reasons why it can react effectively and rapidly against
pathogens; at the same time, it may render many novel therapies targeting inflammation or involving the immune
system effective in some patients whereas other patients with the same condition do not respond at all.
Accordingly, the immune response is being understood as a very individual process that demands customized
therapies. Because inflammation is a very dynamic process that involves many immune cell subtypes, it can be
challenging to identify the appropriate molecular target and timing for optimal intervention. In this context,
molecular imaging has emerged as a helpful research tool to non-invasively visualize and study inflammation in
vivo in a variety of diseases especially in a preclinical setting. However, molecular imaging may also provide insight
into the individual biology of inflammation which can have diagnostic, therapeutic, and prognostic value for
patients.

In recent years, many novel radiotracers and newly developed protocols for inflammation imaging have been
particularly applied in the field of nuclear cardiology. Special emphasis is put on tracers that have already been
successfully applied in the clinics (Table 1).

Table 1. Overview of radiotracers and their molecular targets for PET inflammation imaging.
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| 2. Imaging Inflammation with Positron Emission Tomography

Inflammation plays a fundamental role in many medical conditions, but restrained or excessive inflammation can
have detrimental effects that can worsen the outcome of patients. Molecular imaging of inflammation has emerged
as a helpful tool to non-invasively visualize and study inflammation in vivo in a variety of diseases; it shows value
as a strong clinical and preclinical research application and may provide insight into the individual biology of
inflammation which can have diagnostic, therapeutic, and prognostic value. The perfect PET radiotracer for
inflammation imaging has an excellent predictive value, is cell-type specific, shows a good target-to-background
ratio (diagnostic value), has a value as phenotypic biomarker, responds to anti-inflammatory therapy (therapeutic
value), has a good correlation with the functional outcome and/or progression of the disease (prognostic value),
and is safe for its translation into patients (translational value; Figure 1). Despite promising preclinical and clinical
results, none of the herein discussed radiotracers unites all of these desired characteristics, and several obstacles
still need to be overcome to establish inflammation imaging in a routine clinical setting and for validated research.
Improvement of PET radiotracers for imaging inflammation, accurate and standardized quantification of radiotracer
uptake for interpretation and comparability of the results, comparable and reproducible imaging protocols and
guidelines, further improvement of spatial resolution of PET devices (particularly important for inflammation
imaging of small structures such as vessels), and a broader access to PET imaging facilities for physicians from
different medical fields are just a few of the challenges that the community needs to address in the near future.
Nonetheless, PET inflammation imaging may provide insight into the individual biology of inflammation which can

be of great diagnostic, therapeutic, and prognostic value for patients.
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Figure 1. Characteristics of the ideal PET radiotracer for imaging inflammation. The perfect PET radiotracer for
imaging inflammation has an excellent predictive value, is cell-type specific, shows a good target-to-background
ratio (diagnostic value), has value as a phenotypic biomarker, responds to anti-inflammatory therapy (therapeutic
value), has a good correlation with the functional outcome and/or progression of the disease (prognostic value),

and is safe for its translation into patients (translational value).
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