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                    Abstract
Objectives
This study aims to investigate and develop imaging biomarkers for the diagnosis of cancer-associated cachexia based on the organ and tissue-specific abnormal metabolisms measured by fluorine-18-fluorodeoxyglucose (18F-FDG) PET/CT.
Methods
FDG PET/CT data from 390 cancer patients were analyzed retrospectively. Patients were divided into a development cohort and a validation cohort. Cachexia was defined as weight loss > 5% in 6 months or BMI < 20 and weight loss > 2%. According to the above definitions, patients were divided into cachexia and non-cachexia groups. Results of the clinical laboratory tests for metabolic levels and organ and tissue-specific FDG uptake obtained from the cachexia and non-cachexia groups were compared statistically. Logistic regression analysis was performed to identify independent variables associated with cachexia in the development cohort for generating the regression model. The performance of the model was tested using the data from a validation cohort and evaluated by area under the receiver operating characteristic curve (AUC).
Results
Based on the data from the development cohort of 286 patients and a validation cohort of 104 patients, it is found that age, white blood cell count, peak standardized uptake value (SUV) of the liver, and minimum SUV of lean body mass of visceral fat and subcutaneous fat were independently associated with cachexia. The model incorporating these variables reached an AUC of 0.777 (95% confidence interval (CI): 0.721, 0.833) in the development cohort and an AUC of 0.729 (95% CI: 0.629, 0.829) in the validation cohort.
Conclusion
Organ and tissue-specific abnormal glucose metabolism as measured by PET/CT can be used as a biomarker for cancer-associated cachexia.
Key Points

                  • Patients with cancer-associated cachexia have reduced FDG uptake in the liver and increased FDG uptake in visceral fat and subcutaneous fat.
                

                  • FDG uptake of the liver, visceral fat, and subcutaneous fat can be independent risk factors for identifying cancer-associated cachexia.
                

                  • Cancer-associated cachexia can be classified using the model that incorporates age, white blood cell count, FDG uptake of the liver, and visceral and subcutaneous fat can diagnose with an AUC of 0.729.
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	[18F]FDG:
	
                    Fluorine-18-fluorodeoxyglucose

                  
	AUC(s):
	
                    Area(s) under the receiver operating characteristic curve

                  
	BMI:
	
                    Body mass index

                  
	CI:
	
                    Confidence interval

                  
	CT:
	
                    Computed tomography

                  
	FDR:
	
                    False discovery rate

                  
	OR:
	
                    Odds ratio

                  
	PET:
	
                    Positron emission tomography

                  
	ROI(s):
	
                    Region(s) of interest

                  
	SUL:
	
                    Standardized uptake value of lean body mass

                  
	SUV:
	
                    Standardized uptake value

                  
	VOI(s):
	
                    Volume(s) of interest

                  
	WBC:
	
                    White blood cell count
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