
UGT1A1
What is the UGT1A1 biomarker?
The UGT1A1 gene is present in each of the cells in our body. The UGT1A1 gene provides 
instructions for making a protein called UDP glucuronosyltransferases. The normal (wild type) 
protein is an enzyme that is most active in the liver and breaks down irinotecan.

Irinotecan is a chemotherapy drug commonly used to treat metastatic colorectal cancer, either 
alone or in combination as FOLFIRI, FOLFIRINOX, or with cetuximab. Irinotecan is converted in the 
body to a toxic molecule that kills cancer cells. If the active, toxic molecule is not removed from 
the body fast enough, it will attack normal healthy cells and could destroy the liver and other 
tissues. Patients with a UGT1A1 mutation cannot convert irinotecan’s active and toxic ingredient 
to a non-toxic form which can be eliminated. This can lead to severe toxicity (especially liver 
toxicity). The most common and studied mutation, UGT1A1*28, is only 30% active compared to 
the normal enzyme.1

What does UGT1A1 mutation mean?

When is it appropriate to test for this biomarker?
Testing for UGT1A1 mutations is not required. Patients usually get tested after experiencing severe 
toxicity during treatment with FOLFIRI, FOLFIRINOX, or irinotecan alone. Warnings about toxicity 
can be found on the FDA-approved drug label.3

What do I do with this information?
Every treatment has the potential to cause some side effects. Some people may be more sensitive 
to a drug than others. If you are experiencing severe side effects during treatment with irinotecan, 
FOLFIRI, or FOLFIRINOX, call your doctor immediately. You should discuss pharmacogenetic 
testing with your doctor. Results will show if you have a UGT1A1 gene mutation that puts you at 
risk for severe toxicity or side effects.
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Mutations in the UGT1A1 
gene are germline mutations 

that are inherited and are 
passed from one generation 

to another.

Other mutations in UGT1A1 also exist but their effect on the enzyme 
activity is lower.

The UGT1A1*28 mutation is 
relatively common in: It is less 

common  
in Asians2

16%

African Americans 45%

People of  
European descent 31%



The Clinical Pharmacogenetics Implementation Consortium (CPIC) guidelines recommend dose 
reduction based on the type of UGT1A1 mutation or enzyme activity.4 Some patients may have 
mutations in both DPYD and UGT1A1. If you have mutations in both genes, you and your doctor 
can decide the best treatment plan that will be effective and safe for you.1

For more on side effects of other chemotherapy regimens: ccalliance.org/colorectal-cancer- 
information/treatments/side-effects

For additional questions and assistance: ccalliance.org/patient-family-support/helpline

For our Clinical Trial Finder: ccalliance.org/ctf

1 https://ghr.nlm.nih.gov/gene/UGT1A1#normalfunction
2 Patel JN et al., Colorectal Cancer Biomarkers in the Era of Personalized Medicine 2019 Journal of Personalized Medicine 9: 1-20
3 https://cpicpgx.org/guidelines/guideline-for-atazanavir-and-ugt1a1/
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The Colorectal Cancer Alliance is a national organization committed to ending colorectal cancer within our 
lifetime. We are your allies — a national network of passionate survivors, caregivers and advocates dedicated to 
helping you and your family navigate all aspects of the disease, from diagnosis and treatment to a lifetime of 
progression-free survival. We are a community of people eager to share experiences, address your concerns, 
and answer your questions. We understand the different stages of the colon cancer journey because we’ve 
been there. We are here for you when you need us because we believe tomorrow can’t wait.
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