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Metabolic features of cancer cachexia
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Cancer cachexia represents an unmet clinical need

CLINICAL RELEVANCE

Cancer cachexia...
» affects quality of life.

> results in reduced tolerance and
efficacy of cancer therapy.

» iIs associated with a poor prognosis.

» accounts for 20-30% of cancer-related
deaths.

» lack of stratification for cachexia risk
K and standardized therapies

Fearon, K., et al., Lancet Oncol (2011); Tan, B.H., et al., Curr Opin Clin Nutr Metab Care (2008)
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Successful treatment of cancer cachexia requires early
recognition of the disease

e
» The efficacy of anti-cachexia therapies depend on early recognition and

management of the disease, ideally at a pre-cachectic stage.

» Novel biomarkers could contribute to the detection of patients at risk and enable
early initiation of multi-modal interventions to prevent progressive wasting.
Baracos, V.E., et al., Cancer-associated cachexia. Nat Rev Dis Primers, 2018. 4: p. 17105

Precachexia Cachexia Refractory cachexia

Normal Biomarker Death

Weight loss <5%
Anorexia and
metabolic change

Weight loss >5% or

BMI <20 and weight loss >2%
or sarcopenia and weight
loss >2%

Often reduced food intake/
systemic inflammation

Variable degree of cachexia
Cancer disease both procatabolic
and not responsive to anticancer
treatment

Low performance score

<3 months expected survival

[Fearon, K. et al. Definition and classification of cancer cachexia: an international consensus. Lancet Oncol 2011; 12: 489-95]
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Development of biomarkers for cachexia monitoring and prediction

Preclinical arm
Molecular blomarkers
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Cachexia-inducing cancer cells are characterized by
high Pla2g7 expression and secretion
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Phospholipase A2 Group VII (PLA2G7; PAF-AH; Lp-
PLAZ2) activity could exert cachexia-inducing effects
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Circulating PLA2G7 activity is induced in different
mouse models of cancer cachexia

Pla2g7 enzymatic activity in plasma
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% of initial body weight

Circulating PLA2G7 activity levels correlate with the degree of
weight loss in different mouse models of cancer cachexia
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Circulating PLA2G7 levels are increased in cachectic cancer patients
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Development of biomarkers for cachexia monitoring and prediction
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MR imaging markers for tracking cachexia

Hepatic & pancreatic fat fraction
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Franz,..., Karampinos, Roefo 2018



Chemical shift encoding-based water-fat separation
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Chemical shift encodina-based water-fat separation

State-of-the-art fat quantification methodology \
* low resoltution
* uses breath-hold acquisitions

Technical deve\opment

Fat quantification methodology in cancer cachexia
« high resoltution
« free breathing

\_ -/




Free-breathing high-resolution fat quantification

Radial stack-of-stars multi-echo
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1Zoellner,..., Karampinos, Proc ISMRM 2020, p. 517 [Magna Cum Laude Award]
2Kronthaler,..., Karampinos, Magn Reson Med 2021 [Magn Reson Med Editor Pick]
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Clinical study in cancer patients

» 58 patients newly diagnosed with cancer with different tumor entities (21
female, 37 male) foman ey e

 MRI of abdomen/pelvis
» 89 study scans
» 32 longitudinal scans completed on 22 patients

« Anthropometric measurements: body weight & height (- BMI), waist
circumference, thigh circumference

 MRI biomarkers
« paraspinal muscle, contractile tissue and fat volume & muscle PDFF
« SAT, VAT volume and PDFF




1824

Longitudinal skeletal muscle changes A p<0.05 *p<005
2 p<001 *p<oo01

Psoas muscles

. Maximum absolute change Maximum relative change compared to baseline, %
baseline follow-up compared to baseline -
t A A t A A A
4 = i o o
50 °
60 5
o ]
PDFF (%)
. 0 L | 0 i
3 ’ : . T -2 L
-50 °
-4 .
6 -100
whole proximal middle  distal whole  proximal middle distal whole proximal middle distal whole proximal middle distal
muscle muscle muscle muscle
L J L J 1 ] L J
PDFF (%) Muscle volume Contractile tissue volume Fat volume
Erector spinae muscles
Maximum absolute change Maximum relative change compared to baseline, %
compared to baseline
10
60 e
o A
2 2 2 2 2 2
5

30

T
—

:

{173

PDFF (%) -30
-5
. | J S
1 * *%
-60 \ (o]
-10 * % *%
whole  proximal middle distal whole proximal middle distal whole  proximal middle distal whole  proximal middle distal
muscle muscle muscle muscle
L J L J L J L J
PDFF (%) Muscle volume Contractile tissue volume Fat volume

Patzelt, ..., Herzig, Berriel Diaz, Karampinos, under review



Psoas fat infiltration as predictor for cachexia progression
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Franz, Proc ISMRM 2019, p. 1941

Longitudinal adipose tissue changes
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Summary

Preclinical Part:

 Circulating PLA2G7 activity is induced in different mouse models of cancer cachexia and the
levels correlate with the degree of weight loss.

 Circulating PLA2G7 levels are increased in cachectic cancer patients (CRC & PDAC).

« PLA2G7 protein levels and activity could distinguish between cachectic and non-cachectic
patients, suggesting a potential biomarker function.

Clinical Part:
« High-resolution PDFF mapping is technically feasible using non-cartesian imaging techniques.

» Paraspinal muscle, contractile tissue and fat volume decrease in cancer cachexia-induced
weight loss.

» A regional variation of intramuscular fat changes is observed in the paraspinal muscles.

» Baseline psoas muscle PDFF and fat volume correlated with weight loss and could serve as
MRI-determined biomarkers for early cachexia risk stratification.
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