
 
 

Understanding Your Tumor: 
A New Way to Choose the Right Cancer Treatment 

1. The Big Question in Cancer Care 

In modern cancer care, one of the most significant challenges is determining 
which drug will be most effective for a specific patient. Every person's cancer is 
unique, with its own distinct biology. For an oncologist, choosing the right therapy 
can sometimes feel like an "educated guess," a process of trying treatments 
based on general disease patterns. This can lead to a cycle of trial and error. For a 
patient with aggressive disease, each failed attempt costs time they may not have 
and exposes them to toxicity without any benefit. 

This document explains two approaches to solving this problem. The first is the 
current standard: looking at a tumor's genes. The second is a newer, more direct 
approach: testing how a patient's living tumor cells actually respond to a wide 
range of drugs before treatment even begins. 

2. The Current Approach: Reading the Tumor's Genetic Blueprint 

2.1. What is Genomic Profiling? 

Genomic profiling is the process of reading a tumor's DNA to create a list of its 
genetic mutations. Think of it like getting the architectural blueprint for a building. 
The blueprint shows the original design and all modifications made. It can identify 
potential weak spots—or, in cancer, specific mutations—that could be targeted. 
This has become a standard tool in oncology for identifying potential treatment 
pathways. 

2.2. The Limits of the Blueprint 

While the blueprint is practical, it doesn't tell the whole story. Knowing a tumor's 
genetic mutations is often insufficient to predict whether a drug will work reliably. 
There are three main reasons for this: 

• Resistance Mechanisms: A tumor might have the right genetic target for a 
drug, but it can also have hidden defense systems that block the drug from 
working. The genetic blueprint doesn't show these active resistance 
mechanisms. 
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• Tumor Heterogeneity: A tumor isn't a single, uniform mass. It's a complex 
mixture of cancer cell types, some of which may harbor the target mutation, 
while others do not. A drug might kill one population of cells, but the others 
will survive and continue to grow. 

• Pathway Redundancy: Cancer cells are resourceful. If a drug blocks one 
pathway they use to grow, they can often activate a "backup system" or 
find a detour to survive. The genetic map alone doesn't show which of 
these detours a cell is prepared to use. 

Because of these limitations, there's a need for a more direct way of finding the 
right drug for the right patient. 

3. A New Approach: Test-Driving Drugs on Your Actual Tumor 

3.1. What is Functional Drug Sensitivity Testing? 

Functional drug sensitivity testing (DST) takes an entirely different approach. 
Instead of reading the genetic code, it directly tests a patient's living tumor cells 
against a library of cancer drugs in the lab. This isn't just a handful of drugs; the 
platform tests the tumor against a library of approximately 200 different 
compounds, covering all major classes of cancer therapies. 

If genomic profiling is like reading the building's blueprint, functional testing is like 
physically entering the building and testing every light switch, faucet, and 
appliance to determine what actually works and what doesn't. It is a direct, real-
world test of cause and effect. 

3.2. Answering the Most Important Question 

The primary benefit of functional testing is that it measures what truly matters: 
whether tumor cells die when exposed to a specific drug. 

This approach captures the complete, integrated biology of the tumor. It 
automatically accounts for all the complex factors that genomics can miss—
including hidden resistance mechanisms, the mix of different cell types, and 
backup survival pathways. It provides a clear, direct answer about which drugs 
are most likely to be effective against that patient's unique cancer. 

4. Genomic vs. Functional Testing: A Head-to-Head Comparison 

This table summarizes the key differences between the two approaches. 
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Feature Genomic Profiling Functional Drug Sensitivity Testing 
Core 
Question It 
Answers 

"What mutations are 
present in the tumor?" 

"Which drugs actually kill the tumor 
cells?" 

What It 
Measures 

Genetic markers and 
alterations in the DNA. 

Actual cell death and viability after drug 
exposure. 

Primary 
Limitation 

Cannot reliably predict 
the tumor's response to 
a drug. 

Testing all possible drug combinations is 
physically impossible on a small sample, 
requiring a computational solution. 

Best Analogy 
Reading the 
architectural blueprint 
for a building. 

Physically testing every system inside the 
building. 

By understanding both the blueprint and the real-world test results, oncologists 
can make more informed decisions. 

5. How Functional Testing Creates Actionable Insights for Patients 

5.1. Moving Beyond Trial and Error 

For patients whose cancer has returned (relapsed) or stopped responding to 
treatment (refractory), the options narrow and the stakes get higher. The standard 
approach can become a process of educated guessing, where each failed attempt 
costs valuable time and causes toxicity without providing any benefit. 

Functional testing provides specific data on which drugs are active against the 
patient's tumor and which are not. This helps oncologists prioritize the most 
promising options and, equally important, avoid therapies that are unlikely to work. 

5.2. Finding Unexpected Hope 

Functional testing can provide crucial insights that help guide treatment when 
standard options have been exhausted. 

• Prioritizing the Best Options: The test provides a ranked list of drugs based 
on the sensitivity of tumor cells to each drug. This helps selectphysicians 
choose the most promising therapy among available alternatives, providing 
a clear rationale for their decision. 

• Discovering Unconventional Treatments: In a study of patients with Acute 
Myeloid Leukemia (AML), the functional test identified gemcitabine as a 
highly effective agent. Gemcitabine is not a standard AML drug; an 
oncologist would not normally consider it. Yet, when patients received this 
DST-directed therapy, they experienced a clinical benefit. This 
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demonstrates the test’s ability to identify life-changing options that lie far 
outside the standard playbook. 

6. The Future: Using AI to Predict the Perfect Drug Cocktail 

The next major challenge in cancer therapy is the development of combination 
therapies. Most modern cancer care involves using cocktails of multiple drugs, 
but it is impossible to physically test all the possible drug combinations on a small 
tumor sample. 

To solve this, a new approach uses Artificial Intelligence (AI) and Machine 
Learning (ML). The platform uses the data from single-drug tests to 
computationally predict which combinations are most likely to be effective for a 
specific patient. This is a complex challenge, as the platform must learn from 
existing patient data while avoiding common pitfalls like overfitting. For this 
reason, the capability is being carefully validated through rigorous lab 
experiments to ensure its predictions are accurate and reliable before it is used to 
guide clinical decisions. 

7. Conclusion: Two Tools are Better Than One 

Ultimately, functional testing doesn't replace genomic profiling; it complements it. 
The two approaches provide different but equally valuable pieces of the puzzle. 
An oncologist can use both to get the most complete picture possible for guiding 
a patient's treatment. 

In short: Genomics identifies potential targets, while functional testing confirms 
which drugs actually work against a patient's unique tumor. Together, they 
provide the most complete picture to guide treatment: the blueprint from 
genomics, and the real-world validation from functional testing. This powerful 
combination moves cancer care beyond educated guessing and toward exact, 
personalized medicine. 

 


