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Straub, Arthritis Research & Therapy 2014 Straub Brain, Behavior, and Immunity 2011
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Geist, Vraka, Nakuz, et al. [under review]

„Emotional“ Stress and Treatment Naïve Lung Cancer
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„Emotional“ Stress and Treatment Naïve Lung Cancer

TLG: Tumor Lesion Glycolysis
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Mediation Analysis

„Emotional“ Stress and Treatment Naïve Lung Cancer

Multiplexing IHC

red: AMAhigh

blue: AMAlow
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Gene Set Enrichment Analysis Summary MP-IHC and Spatial Transcriptomics

„Emotional“ Stress and Treatment Naïve Lung Cancer



Chronic Stress, Stress Management and Cancer-Relevant Immune Responses
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Zen et al., Autoimmunity Rev 2011

Immune Checkpoint Inhibitors



Dexametasone (DEX) Treatment in Lung Cancer
Experimental Workflow; KP mouse model (n=4/group) 

Vraka, Moll, Casanova et al. [unpublished]

from week 2: DEX (4 mg/kg) or vehicle gavage 3x per week
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Cortisol Treatment Effects

Vraka, Moll, Casanova et al. [unpublished]

FDG Uptake
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„Emotional“ Stress

Vraka, Krisch et al. [unpublished]
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Total Body PET and Network Medicine
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Treatment naïve lung cancer – Inter-organ Networks

Geist, Hacker et al. [unpublished data]

Dichotomization 

parameters

Group Density Similarity

CRP Normal range: CRP = (0.2 ± 0.2) mg/dl, n = 20

Increased CRP = (3.1 ± 2.6) mg/dl, n = 20

65 %

38 %

P = 0.002

Similar

(P = 0.3)

Tumor load Low: total lesion glycolysis = (70 ± 65) mg/dl, n = 92

High: tot les glyc = (1000 ± 1000) mg/dl, n = 92

74 %

52 %

P = 0.006

Identical

(P = 0.8)

CRP and survival CRP = (0.2 ± 0.2) mg/dl, survived > 2 years (n = 40)

CRP = (4.7 ± 5.2) mg/dl, , survived < 1 year (n = 40)

68 %

42 %
P = 0.003

Different

(P = 0.03)

Healthiness Healthy volunteers with normal BMI (n=12)

Progressed lung cancer (n=12)

91 %

67 %
P = 0.002

Different

(P = 0.01)
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Similar Networks
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Similar networks for

• Different doses (P > 0.3)

• Different glucose metabolism quantifications (P > 0.3)

• Male / Female (P = 0.8)

Standard dose
Ultra Low

dose

Ultra Low 

Dose 

Virtual

64 % 64 % 66 %
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Geist et al. [unpublished data]
Univ.-Prof. Dr. med. Marcus Hacker

Division of Nuclear Medicine



18

Inter-organ Networks – Covariance vs. Connectivity

Jamadar et al. Cerebral Cortex 2021

Static PET (sPET)

fPET

fMRI
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Neuroimaging Lab Head
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Summary

Klinische Abteilung für Nuklearmedizin
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• Metabolic processes in the whole body can be visualized and quantified by PET/CT in 

humans and small animals

• Network analysis and analysis of organ communication possible

• Patient stratification into high/low stress possible based on routine FDG PET

• Potentially therapeutic approaches can be guided using FDG (e.g. beta adrenergic 

blockade)

→ A precondition is to understand our in-vivo signals and the underlying signalling 

mechanisms

→ Human tissue probes and small animal disease models can be used to explore the 

radioactive sources of whole body signalling on a cellular level



Adam Simpson

„Personalised Medicine“


