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The need for innovative statistical methodologies that prioritise 
patients' perspectives in cancer treatment decisions is becoming 
increasingly recognised. Traditional clinical trials, which focus 
predominantly on efficacy endpoints, often overlook safety 
and quality of life considerations. This narrow focus can 
misalign with patient experiences, limiting a comprehensive 
understanding of treatment benefits and risks. The Generalised 
Pairwise Comparisons (GPC) method addresses these gaps by 
enabling a holistic analysis of treatment effects across multiple 
clinically relevant outcomes, facilitating patient-focused 
analyses. Additionally, GPC can significantly reduce sample size 
requirements in clinical trials. The SHAPERS trial exemplifies 
GPC's potential by transforming its design from non-inferiority 
to superiority, incorporating both efficacy and safety outcomes 
into a single and unified benefit-risk assessment. Ultimately, the 
broader adoption of GPC can enhance clinical research, enabling 
patients and clinicians to express their treatment preferences 
before any treatment decision, ensuring that patients remain at 
the forefront of medical advancements.
 

The need for innovative statistical methodologies that ensure 
patients' perspectives are central to treatment decisions is increasingly 
evident. Clinical trials are the cornerstone of medical advancements 
in cancer care, offering critical insights before the approval of new 
therapies. These trials typically focus on efficacy endpoints, which are 
designed to reflect the intended effects of a treatment and include a 
broad range of assessments, from survival time to tumour response, 
often relegating safety and quality of life outcomes to secondary 
considerations.

Treatments are often approved based on the results associated 
to a single dimension of the treatment effect. Although this primary 
endpoint is chosen for its clinical relevance by medical professionals, 
it may not always align with the daily experiences and preferences of 
patients, potentially overlooking broader effects critical to patient well-
being. This narrow focus can limit the understanding of a treatment's 
benefits and risks, potentially overlooking important factors that might 
impact patient quality of life and overall satisfaction with the therapy.

Patient needs often include multiple dimensions, especially 
when evaluating treatments for diseases with different symptomatic 
expressions or functional impacts. This problem is exacerbated by 
the intrinsic limitations of traditional statistical tests frequently 
employed in clinical trials. These traditional methods are limited to 
the analysis of a single variable at a time, preventing a comprehensive 
understanding of how different outcomes of interest collectively 
influence the efficacy and safety of a treatment.

The need for a more inclusive and patient-focused trial design 
is underscored by real-world examples. For instance, the addition 
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of oxaliplatin to 5-fluorouracil for metastatic colorectal cancer 
initially failed to gain Food and Drug Administration (FDA) approval 
because its primary endpoint, overall survival (OS), lacked statistical 
significance.1 However, the treatment exhibited substantive 
benefits in progression-free survival, highlighting the complexity 
of evaluating treatments solely on OS. Oxaliplatin was ultimately 
approved and remains a standard of care today, reflecting its proven 
efficacy. Another example is the addition of erlotinib to gemcitabine 
for metastatic pancreatic cancer, which was approved based on a mild 
yet statistically significant improvement in progression-free survival.2 
This evaluation did not consider important factors such as toxicities 
and a decrease in quality of life, failing to capture the drug's overall 
benefit-risk profile, which led to erlotinib's limited adoption by the 
medical community despite regulatory approval.

These examples emphasise the necessity of a paradigm shift 
which places patient insights and experiences at the heart of 
clinical research. To bridge these gaps, the GPC statistical method 
was developed.3 This innovative statistical method enables the 
multidimensional analysis of treatment effects across the most 
clinically relevant criteria, offering a broader view of a treatment's 
potential benefits.

GPC: A Powerful Enabler for Multi-dimensional Treatment 
Assessment
GPC is a powerful and flexible statistical methodology that 
extends the traditional non-parametric Wilcoxon-Mann-Whitney 
test. Unlike conventional statistical methods that typically focus 
on a single primary endpoint, GPC allows several outcomes 
to be analysed simultaneously within a single assessment, 
enabling a comprehensive comparison of treatments grounded in 
considerations of clinical relevance. For instance, outcomes can be 
ranked from highest to lowest priority based on expert consensus 
or tailored to reflect each patient’s preferences. This flexibility spurs 
unprecedented opportunities for listening to patients and clinicians’ 
needs, integrating these needs in trial designs’ primary endpoint 
and then conducting more patient-centric analyses of trials. This 
aligns with the increased emphasis on patient-centricity in clinical 
research, promoted by regulatory agencies and pharmaceutical 
companies.4

GPC works by comparing every possible pair of patients from 
different treatment groups within a trial. It assesses the probability 
that one treatment is more effective than another across various 
outcomes. Each patient in the experimental group is compared to 
each patient in the control group, and each pair is categorised as 
either “favourable” to experimental treatment, “unfavourable” to 
experimental treatment or “neutral.” If a pair is deemed neutral for 
the primary outcome, the comparison is then carried over to the 
next outcome. Envision a clinical trial in oncology where you want 
to compare a patient who received the experimental therapy, with a 
patient who received the typical standard of care. The objective of 
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the pairwise comparison is to determine which patient benefited the 
most from their treatment. You want to focus on the most important 
outcome first, e.g. OS. If a patient survived much longer than the other 
patient, it is easier to classify the pair. However, if both patients were 
alive at the end of the trial or survived to a similar number of months, 
you can consider the second outcome (e.g. the most severe adverse 
event) to determine which patient experienced the most significant 
benefit from treatment.

After the evaluation of all pairwise comparisons, the scores (i.e. 
favourable, unfavourable or neutral) are aggregated to provide an 
overall measure of treatment effect called the “Net Treatment Benefit” 
(NTB) that can be interpreted as the net difference in probability that 
a random patient in the experimental arm is doing better than a 
random patient in the control arm. Positive values of NTB indicate a 
beneficial treatment effect, while negative values favour the control 
arm. This measure can be understood by both clinicians and patients, 
and used to facilitate informed decision-making. GPC also allows 
for an easy, straightforward understanding of the outcome of each 
contribution to the NTB. This means that if one wants to evaluate 
the impact of four different outcomes on the treatment effects, the 
individual contribution of each outcome will be displayed. This will 
help patients and clinicians to rapidly understand the benefits and/or 
risks of the experimental treatment compared to the standard of care, 
leading to an easy computation of the NTB (the sum of the individual 
contributions).

A key feature of GPC is its flexibility in handling various types 
of outcomes, including continuous, binary, categorical, and time-to-
event data. This flexibility allows researchers to integrate multiple 
outcomes into a single analysis, addressing the complex interplay 
between different treatment effects. For example, in oncology trials, 
researchers can simultaneously evaluate survival rates, tumour 
response, patient-reported outcomes, side effects, and quality of life 
leading to a more nuanced understanding of a treatment's holistic 
impact.

Moreover, GPC can lead to significant reductions in sample size 
requirements. By evaluating multiple outcomes simultaneously, GPC 
increases statistical power (i.e. the ability to detect an effect if it exists) 
with fewer patients. This reduction in sample size is particularly 
important in areas where patient recruitment is challenging. 
Achieving a well-powered clinical trial with fewer participants can 
expedite the trial recruitment and reduce costs and timelines, making 
it more feasible to bring new treatments to the market faster. 

Case Study Example: The SHAPERS Trial
SHAPERS is a Belgian clinical trial that addresses the efficacy and 
safety of short-course radiotherapy versus total neoadjuvant therapy 
in patients aged 70 years and older with locally advanced rectal cancer 
(LARC).5 Rectal cancer, particularly in older patients, presents unique 
challenges due to the patients' age-related comorbidities and reduced 
physiological reserves. Traditionally, treatment approaches for LARC 
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have involved a combination of chemotherapy, radiotherapy and 
surgery. Total neoadjuvant therapy has become a new standard of 
care for LARC, primarily based on results from phase III trials such as 
RAPIDO and PRODIGE-23, which showed improved disease-related 
outcomes.6,7 However, these trials often exclude or underrepresent 
older patients, who may experience different efficacy and toxicity 
profiles compared to younger populations.

Initially, a non-inferiority trial was considered, which aims to 
demonstrate that a new treatment is not significantly worse than 
an established one. However, this approach often requires large 
sample sizes (e.g., thousands of patients) and fails to consider the 
full spectrum of treatment effects, particularly those important to 
patients, such as quality of life and side effects.8  

GPC was successfully proposed for this trial, allowing for a more 
holistic evaluation by prioritising outcomes based on their clinical 
relevance and patient preference. It allowed the transformation of 
the study design from a non-inferiority to a superiority trial. The new 
endpoint enabled by GPC incorporated four prioritised composite 
outcomes: OS at 3 years, progression-free survival (PFS) at 3 years, 
increased-grade peripheral sensory neuropathy at 3 years, and grade 
≥ 3 toxicities during treatment. This approach included both efficacy 
(OS and PFS) and safety (neuropathies and other toxicities) outcomes 
in a single benefit-risk assessment. Consequently, allowing to reduce 
the trial sample size and making the trial feasible.  Patient enrollment 
started in June 2024.

Conclusion
In conclusion, GPC represents a transformative advancement in 
oncology clinical trials by addressing the limitations of traditional 
single-endpoint approaches. By considering multiple clinically 
relevant outcomes simultaneously, GPC enables a comprehensive 
assessment of treatment effects, ensuring that patient priorities are at 
the forefront of decision-making. This comprehensive, multi-faceted 
assessment enhances the precision of clinical studies, reduces sample 
sizes, and facilitates faster approval of new treatments. The SHAPERS 
trial demonstrates GPC's ability to shift from non-inferiority to 
superiority designs, integrating both efficacy and safety outcomes 
into a holistic benefit-risk analysis. As oncology continues to evolve, 
we believe GPC will play a crucial role in advancing patient-centered 
care and improving treatment outcomes.
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