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Reframing cancer cachexia: from 
malnutrition to treatable disease
Gaofei Wei, Jose M. Garcia & Maria Rohm

Cancer cachexia is a wasting syndrome that is 
associated with advanced cancer and causes 
high morbidity and mortality. Now, preclinical 
and clinical findings define cachexia as a 
systemic metabolic disorder beyond anorexia. 
Reframing cachexia as a treatable disease could 
contribute to increasing the quality of life and 
survival of patients.

Cancer cachexia is one of the most devastating yet persistently under-
estimated complications of advanced malignancy. It is characterized by 
involuntary body weight loss, progressive skeletal muscle atrophy and 
depletion of adipose tissue, leading to functional impairment. It affects 
up to 80% of patients with late-stage cancer and contributes to nearly 
one in five cancer-related deaths1. Despite this profound effect, cachexia 
is still widely perceived as a late and intractable consequence of inad-
equate caloric intake or poor nutritional compliance in the setting of 
disease progression, rather than as a disease entity in its own right.

This misconception has tangible clinical consequences. When can-
cer cachexia is underdiagnosed and poorly explained, patients’ weight 
loss might be misattributed to inadequate eating or lack of effort to main-
tain a healthy weight, leading to stigma, blame and invalidation, which 
harms psychological well-being and might worsen clinical, behavioural 
and treatment-related outcomes. In turn, cachexia is unlikely to be sys-
tematically assessed or discussed, providers focus on tumour-targeting 
therapies and opportunities for appropriate supportive management, 
multidisciplinary input and enrolment into clinical trials are frequently 
missed. Even in the absence of approved cachexia-specific pharmaco-
therapies, early recognition can enable timely evaluation and personal-
ized supportive strategies, rather than resignation to inevitable decline. 
At its core, this missed opportunity reflects a broader conceptual failure: 
cancer cachexia is still not consistently recognized as a biologically 
distinct and clinically actionable syndrome.

Cachexia is neither a passive by-product of tumour burden nor a 
sole consequence of anorexia. Although anorexia is typically an integral 
component, cachexia cannot be fully reversed by conventional nutri-
tional support1. Instead, cachexia is a tumour-driven systemic disorder 
involving chronic inflammation and metabolic dysregulation2,3, in 
which immune–metabolic signalling between multiple tissues (includ-
ing muscle, adipose tissue and the tumour) actively drives tissue wast-
ing; importantly, these processes cannot be corrected by nutritional 
supplementation alone. Advances over the past few years, largely 
from preclinical models, have broadened our understanding from a 
predominantly muscle-centric view to a more systemic view3,4. The 
brain has also emerged as an important regulator not only of energy 
intake but of systemic and organ-specific energy homeostasis, such 

as through a vagal brain–liver axis5. In parallel, the discovery of cen-
tral neural circuits orchestrating behavioural changes in response to 
cachexia-associated inflammation further provides a new perspective 
on cancer-induced psychological distress6. The integration of more 
tissues into large multi-omics studies has further revealed coordinated 
tissue-wide metabolic rewiring, reinforcing the concept that cachexia 
is driven by networked organ crosstalk rather than by a single pathway3. 
Taken together, these findings call for a fundamental shift in how we 
conceptualize the tumour–patient interaction: from a predominantly 
local, microenvironment-focused process to a systemic, multi-organ 
disease network (Fig. 1a).

This evolving systemic view has important implications not only for 
future therapy development but also for earlier recognition in clinical 
practice. Importantly, the earliest stage of cachexia is often clinically 
undetectable when judged by body weight alone. Growing evidence indi-
cates that loss of adipose tissue and subtle loss of muscle mass and func-
tion, accompanied by metabolic inflexibility and low-grade systemic 
inflammation, can precede overt sarcopenia or weight loss by many 
months7. This ‘pre-cachexia’ phase is therefore not biologically invisible 
but remains difficult to diagnose and is clinically under-recognized. 
Emerging insights from preclinical studies on systemic metabolic rewir-
ing, organ crosstalk and psychological distress now offer a framework 
for identifying early disease signals and for designing more targeted 
interventions at this early stage of cachexia development.

Beyond tissue-level and metabolic alterations, early cachexia 
is also under-recognized in the lived clinical experience of patients. 
Signs and symptoms such as fatigue, weakness, poor tolerance to 
physical activity and inability to perform activities of daily living are 
not always identified or thought of as part of the cachexia syndrome. 
Without systematic surveillance of these early signals, this window 
of opportunity is routinely missed. By the time refractory cachexia 
becomes evident, patients frequently show treatment intolerance, 
immune dysfunction, declining physical performance and limited 
responsiveness to supportive care.

We argue that a paradigm shift is urgently needed: cancer cachexia 
should be recognized as a distinct, treatable disease entity rather 
than an inevitable by-product of late-stage cancer. Routine screening 
should extend beyond body weight to incorporate serial assessment 
of muscle wasting (for example, CT-derived lumbar muscle index), 
functional decline (handgrip strength, gait speed), patient-reported 
outcomes (fatigue, anorexia, functional performance and overall 
quality of life) and laboratory indicators of systemic inflammation 
and metabolic stress (including levels of IL-6 or C-reactive protein, 
albumin and markers of insulin resistance) (Fig. 1b). These measures 
require no specialized infrastructure and can be readily incorporated 
into routine oncology visits, enabling identification of patients at risk 
before severe wasting occurs. This strategy will greatly reduce diag-
nostic uncertainty8, which is a major shortcoming of current cancer 
cachexia management.
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patients feel, function or survive. These outcomes need to be validated 
in each specific patient population, and statistical significance as 
well as clinical meaningfulness need to be taken into account when 
interpreting these results. More work is also needed to refine trial 
entry criteria and to determine the potential synergistic effects of 
pharmacological interventions combined with nutrition and exercise. 
Patients, caregivers, clinicians, researchers and regulators should all 
be involved in this process. Finally, implementation research will be 
needed to determine how advances in diagnosis and treatment can 
be translated into routine care10.

Reframing cachexia as a modifiable metabolic disorder has the 
potential to alter not only symptom management but also the broader 
trajectory of cancer care. Early identification and improved diagnosis 
will benefit from a multidisciplinary approach, which should include 
physicians, nurses, dietitians and exercise specialists, among others. 
Together, these measures can pave the way for personalized, mecha-
nism‑guided interventions that preserve functional independence, 
improve tolerance to anticancer therapies and enhance quality of 
life (Fig. 1c). Recognizing and treating cancer cachexia as a biological 
disease is a clinical responsibility, not an academic option. As oncol-
ogy moves towards increasingly personalized and mechanism-based 
care, cachexia can no longer remain at the margins of clinical 
decision-making. The oncology community must move cachexia from 
the periphery of supportive care to the centre of precision cancer 
medicine.
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This approach also argues for a shift from episodic recognition 
to longitudinal surveillance. Rather than diagnosing cachexia only 
once substantial wasting has occurred, oncology care should track 
body composition, functional performance, symptom burden and 
metabolic-inflammatory signals across the disease course. A longitu-
dinal framework would be more consistent with the dynamic biology of 
cachexia than the current approach and could help identify actionable 
transitions from risk to early syndrome and, eventually, to refractory 
disease. Such an approach would reposition cachexia assessment 
from a reactive end-stage label to a longitudinal component of routine 
cancer care.

Improved recognition alone will not be enough; it must be matched 
by better therapeutic development and more clinically meaningful 
trial design than is currently seen. More basic and clinical research is 
needed to fully establish the mechanisms leading to this syndrome 
and to identify novel therapeutic targets. To date, all phase III clinical 
trials have failed to gain regulatory approval because they did not 
improve clinically meaningful outcomes despite leading to gains in 
body weight and/or lean mass9. Future trials should measure these 
clinically meaningful outcomes, defined as those that ascertain how 

• Early detection
• Targeted therapy
• Multidisciplinary management

• Body composition: 
CT-derived or DXA-derived muscle index

• Functional measures: 
Handgrip dynamometry, gait speed and other functional performance tests

• Patient-reported outcomes: 
Fatigue, anorexia and quality of life assessment

• Laboratory markers: 
Inflammatory and nutritional markers: for example, IL-6, C-reactive protein 
and albumin

Integrate cachexia 
diagnosis and care 
into clinical practice

Clinical outcomes: 
• Treatment intolerance
• Immune dysfunction
• Declining functional performance

b   Comprehensive screening: multimodal assessment beyond weight

c   Implications for clinical practice and policy

a   Disease characteristics

Pre-cachexia phase
Metabolic inflexibility, low-grade 
systemic inflammation

Muscle atrophy
Reduced muscle mass and strength

Functional impairment
Decline in physical activity, fatigue, 
reduced mobility

Involuntary weight loss
Rapid decline, beyond nutritional 
intake

Adipose tissue depletion
Loss of energy stores

Multi-tissue crosstalk
Dysregulated energy homeostasis 
systemically and organ-specifically

Fig. 1 | Cancer cachexia disease characteristics and diagnosis. This schema 
shows how cancer cachexia can be reframed from malnutrition to a treatable 
disease. a, Clinical characteristics and outcomes of cancer cachexia. b, Suggested 
approach for comprehensive and multimodal screening. c, Implications for 
clinical practice. DXA, dual-energy X-ray absorptiometry.
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	Fig. 1 Cancer cachexia disease characteristics and diagnosis.




