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Introduction

The ancient Greeks depicted an ideal form and physique known as the 
“Grecian ideal” featuring chiseled, seemingly perfect muscles that we see in 
so many of the sculptures of the sixth century. Achieving this ideal had the 
benefit of intimidating enemies and producing a dashing appearance. Now 
science is revealing that muscle health can also be a predictor of patient 
outcomes in cancer treatment. In fact, low muscle mass (also termed 
sarcopenia) and poor muscle quality (myosteatosis) are prevalent and 
independent predictors of poor patient outcomes in cancer. Contrary  
to what one may think, low muscle mass isn’t unique to cancer cachexia  
and should be assessed, or at least screened for, in all oncologic patients 
regardless of weight status, cancer type or stage of disease.



More frequent and serious  
adverse events

Shorter overall and  
disease-free survival

Decreased response to anti-cancer 
treatments and increased  
treatment-related/dose-limiting 
toxicity

Poorer surgical outcomes including 
longer length of hospital stay and 
increased rate of complications 
including surgical site infections

Earlier disease progression  
and recurrence
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Why Muscle Matters

Low skeletal muscle mass and quality are associated with worse clinical outcomes in  
oncology, including:

Knowing that these outcomes are associated with low muscle mass, they should be key considerations for clinical 
trials studying oncology drug safety and efficacy.

Interestingly, muscle mass may be a predictor of systemic anti-cancer treatment toxicities. This is because muscle 
mass is part of the lean soft tissue compartment which includes the liver and kidney. Therefore, body composition 
may relate to drug pharmacokinetics, and consequently may explain interpatient variability in drug metabolism and 
toxicity. In addition to this association between body composition and physiological function, it is possible that 
people with low muscle mass are simply less able to tolerate additional intervention, such as chemotherapy.

The literature increasingly suggests that body composition assessments may be a better basis for normalizing 
treatment dosage for drugs that distribute in and are metabolized by the lean tissues. Although the rationale is  
still under investigation, why are most clinical trials in the oncology setting not assessing body composition and 
exploring its impact on drug tolerability and efficacy? Considering how costly the drug development process is, it  
is in the drug developer’s best interest to ensure that the optimal dose is determined during a phase I trial and 
further assessed in later phases, with the best dose being at the intersection of good tolerability (e.g., safety 
assessed by adverse events) and efficacy (e.g., cancer control/survival outcomes). Adjusting therapy dosage  
based on body composition should be explored to achieve optimal treatment regimens.
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What Assessing Body Composition  
Can Mean for Cancer Treatment

A patient’s body composition may provide a better understanding of factors accounting for the variability seen 
between patients in terms of toxicity and response to treatments. In oncology, we tailor treatments to biomarkers, 
and research shows that patients who express or lack these biomarkers have improved or reduced response to 
treatment. Quantifying a patient’s body composition can help us tailor anti-cancer treatments for better outcomes 
and improve patient safety and quality of life.

Currently, dosing of systemic therapies in oncology is most often calculated based on body surface area (BSA)  
or weight. Two different patients may have similar BSA or weight and hence receive the same dose of a drug, 
despite having very different quantities of muscle mass. This can potentially be a physiological reason why a  
patient with similar BSA but lower amount of muscle mass would be less capable of metabolizing the drug and,  
as a consequence, suffer more toxicities. In addition, patients with lower skeletal muscle mass have more 
complications and longer hospital stays, thus impacting their overall health and clinical outcomes.

The prevalence and impact of body composition variability on clinical outcomes could also potentially explain a 
portion of failure seen in select phase I clinical trials. Perhaps some drugs were dropped early when they could  
have represented breakthrough findings. On the other hand, it is possible that some trial drugs may have moved 
forward to phase II/III studies with a sub-optimal dose. This could be the case if trial patients have lower muscle 
mass compared to the target population, which in turn could result in lower efficacy than a dose optimized for a 
patient’s body composition. The opposite could also happen where the drug moves forward to phase II/III trials  
with a dose that is higher than most patients can tolerate, given that clinical trial subjects are highly selected and 
often not representative of their counterparts in common practice.

Quantifying a patient’s body composition can help us tailor 
anti-cancer treatments for better outcomes and improve 
patient safety and quality of life.
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Ignoring Body Composition  
Can Have Dire Consequences

If we look beyond phase I trials, assessing body composition remains crucial. Failing to do so or control for it in  
the analysis would be similar to ignoring other critical data such as weight or lab values. Not knowing if participants 
in clinical trials have skeletal muscle depletion may be the underlying reason why we lack an understanding of  
some toxicity patterns or trends and may even present a viable explanation for some outliers. Assessing body 
composition may be the missing piece of the puzzle that is needed to make sense of patients’ response to trial 
interventions (e.g., who dropped out early versus long-term responders).

Measuring muscle mass and adapting drug dosing accordingly may be key steps towards optimizing patients’ 
adherence to trial protocols and improving study retention. These are important considerations as early dropouts 
are often the root cause of increased or unforeseen trial costs and can negatively impact resources such as staffing 
requirements or procedures. These approaches may lead to better alignment between results seen in the 
controlled research setting and results obtained from pragmatic trials or “real-life” data.

Furthermore, being blind to this important marker may be the underlying reason why women suffer more  toxicity 
from systemic treatments in oncology, as women tend to have lower muscle mass than men, but the  dose 
calculations do not take this into account. Dose adjustments that consider sex differences can be critical 
to improve equitable access to safe treatments for both women and men across age groups.

Getting a Complete View of Body Composition

Research on body composition and obesity sheds light on what is known as sarcopenic obesity, where a person’s  
BMI is classified as high but the amount of muscle that they have is categorized as low. Imagine a patient with a high 
BMI and a high BSA due to high fat mass who has low skeletal muscle mass. For this patient, the dose of systemic 
treatment calculated using weight-based formulas would be relatively high. This could lead to increased toxicity, 
more treatment interruptions, earlier discontinuation of drugs and consequentially poorer response. These 
challenges could potentially be overcome if the dose administered considers the patient’s body composition (for 
example, muscle mass as assessed on the patient’s routine CT scans). Body composition goes well beyond weight  
or BMI. Skeletal muscle assessed at the third lumbar vertebra (L3) is indicative of whole-body skeletal muscle and  
of lean soft tissue.

Lower muscle mass is associated with decreased physical capacity and activity. Additionally, lower levels of physical 
activity can attenuate low muscle mass, which can be further stressed by cancer and its treatments. Therefore, for 
worse values of Performance Status (PS), PS may be a reasonable surrogate marker of low muscle mass. However,  
if we think of patients with a good PS, the same is not applicable. It is easy to imagine two different persons who are 
physically independent and able to carry on daily activities without support—one is fit, with adequate muscle, and 
another quite the opposite. Scales of performance status that are based on daily physical activity are commonly 
applied in clinical trials but are relatively blind to body composition.

https://perspectives.esmo.org/slider-content/personalising-drug-dosing-based-on-body-composition-a-way-to-minimise-toxicity-in-women
https://perspectives.esmo.org/slider-content/personalising-drug-dosing-based-on-body-composition-a-way-to-minimise-toxicity-in-women
https://perspectives.esmo.org/slider-content/personalising-drug-dosing-based-on-body-composition-a-way-to-minimise-toxicity-in-women
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This is the perfect 
example where we have 
the technology and the 
research; we just need the 
pharmaceutical industry 
to implement routine 
consideration of muscle 
mass assessment into 
their clinical trials.

In the oncologic setting, assessing skeletal muscle mass is suprisingly easy, 
convenient and inexpensive.

The gold standard for assessing muscle mass uses imaging exams such  
as computerized tomography scans. In CT scans, a skeletal muscle mass 
cross-sectional area at the level of L3 is used, often adjusted by height 
squared (or as more recently proposed, also adjusted for BMI). This poses 
challenges in many areas (such as geriatric medicine) as CT scans are costly, 
not widely available and required as an additional exam for most patients. 
This is not the case in oncology! Most oncology patients already have 
routine CT scans in their medical charts that could be used for body 
composition assessment.

These types of images could be considered opportunistic scans, and 
body composition analysis of scans is now available through semi- or  
fully-automated software. One could even argue that it may be unethical to 
ignore body composition data given that it can be derived through available 
scans and has important clinical implications. Increased awareness is 
needed and so is training and access to body composition analysis software. 
In a world where humans fear becoming redundant if machines take over, 
we need to step up and give value to data, transform existing data already 
collected and use it to improve care for patients. This is the perfect example 
where we have the technology and the research; we just need the 
pharmaceutical industry to implement routine consideration of  
muscle mass assessment into their clinical trials.

The Good News: There’s a Straightforward Solution

Evidence suggests that oncology studies should explore the routine use of body composition assessment and 
control for it in the statistical analysis of drug trials, similarly to how a trial would control for age or sex. Body 
composition may be a key factor impacting drug metabolism; we urge clinical trials to consider body composition 
assessment in their study design, and CT images already being collected in most trials can be additionally exploited 
to provide this information. Analysis of dose cut-offs or calculations based on skeletal mass for improved toxicity 
profiles and efficacy could drive further exploratory studies. Randomized controlled trials are needed to explore 
dose calculations based on body composition and whether this leads to improved patient care and the efficiency  
of the clinical development process.

Let’s Change the Paradigm

Like all paradigm changes, implementing these solutions requires awareness and takes time. To enable 
better and faster access to life-changing innovation for oncology patients, it’s up to each of us to drive change 
by spreading and applying this knowledge. What will you do to contribute to innovation in contemporary 
clinical trials?
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