
The University of Chicago Genetic Services Laboratories      

 
 

   

5841 S. Maryland Ave., Rm. L035, MC 0077, Chicago, Illinois 60637 
Toll Free: (888) UC GENES �  (888) 824 3637 
Local: (773) 834 0555 �  FAX: (773) 834 0556 
ucgslabs@genetics.uchicago.edu � www.genes.uchicago.edu
CLIA #: 14D0917593  CAP #: 18827-49 
 

UGT1A1 Genotyping/Gilbert Syndrome 
 
 
Clinical Features: 

 Gilbert syndrome – Gilbert syndrome is characterized by mild, chronic, unconjugated hyperbilirubinemia 
in the absence of liver disease or overt hemolysis and is found in approximately 3-10% of the general 
population.  The diagnosis of this disorder is made on the observation of elevated unconjugated bilirubin 
levels and normal liver function.  The importance of the diagnosis of this benign syndrome is to rule out 
more serious liver disease as the underlying cause of the hyperbilirubinemia.  However, as the diagnosis 
is largely one of exclusion, it is sometimes difficult to dispel lingering fears of serious liver disease, 
causing patients unwarranted anxiety. 

 
 Irinotecan metabolism – Irinotecan is an anti-cancer agent that is used for the treatment of metastatic 

carcinoma of the colon or rectum.  Although it prolongs survival, it causes severe (grade 3-4) diarrhea 
and neutropenia in approximately 20-35% of patients treated.  The ability to predict patients who will 
eventually suffer these potentially fatal toxicities is an important consideration when using irinotecan. 

 
 
Inheritance: 
Gilbert syndrome is generally considered to be an autosomal recessive disorder.  However there have been 
cases of heterozygosity reported in patients with Gilbert syndrome, particularly in the Asian population. 
 
 
Molecular Genetics: 

 Gilbert syndrome – Individuals with Gilbert syndrome have a reduced level of hepatic bilirubin UDP-
glucuronosyltransferase 1A1 (UGT1A1), the enzyme necessary for the conjugation of bilirubin.  This 
enzyme is encoded for by the UGT1A1 gene on chromosome 2q37.  A polymorphism in the promoter 
region of the UGT1A1 gene has been identified in the majority of Caucasian individuals with Gilbert 
syndrome (80-100%).  These individuals are homozygous for two extra bases (TA) in the promoter region 
of the gene and have an A(TA)7TAA sequence rather than an A(TA)6TAA sequence [1,2].  This change is 
associated with reduced expression of the UGT1A1 gene and thereby reduced levels of the UGT1A1 
protein.  The frequency of the A(TA)7TAA allele is approximately 40% in the general population. The 
A(TA)7TAA allele is also known as UGT1A1*28. 

 
A missense change in the UGT1A1 gene, G71R, has been identified in approximately 30-40% of Asian 
individuals with neonatal hyperbilirubinemia and has been implicated in Gilbert syndrome in this 
population [3].  This change is also associated with a decreased expression of the UGT1A1 gene.  The 
frequency of the G71R allele is approximately 10% in the general Asian population.  The G71R allele is 
also known as UGT1A1*6.  

 
 Irinotecan metabolism – Irinotecan is converted in the liver to its active metabolite, SN-38, which 

subsequently gets conjugated to its glucuronide, SN-38G that is excreted from the body.  Decreased 
levels of glucuronidation results in elevated amounts of SN-38 that is responsible for the severe diarrhea 
and neutropenia phenotypes in patients. UGT1A1 is involved in the glucuronidation of SN-38 to its 
glucuronide and the A(TA)7TAA allele has been associated with decreased glucuronidation.  Individuals 
homozygous for the A(TA)7TAA allele are at an elevated risk of developing toxicity phenotypes with 
irinotecan treatment [4,5].  The association of the G71R change with Irinotecan metabolism has not been 
well studied to date.  
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Additional Resources: 
Gilberts Web 
Email: general@gilbertsweb.co.uk
www.gilbertsweb.co.uk

 
 
Test methods: 

 Gilbert syndrome – We offer genotype analysis of the A(TA)7TAA allele by PCR and sizing by capillary 
electrophoresis that can discriminate between the A(TA)7TAA and A(TA)6TAA alleles.  Any samples that 
are not homozygous for the A(TA)7TAA allele will also be tested for the G71R polymorphism. 

 
UGT1A1 genotype analysis for Gilbert syndrome 

Sample specifications:   3-10 cc of blood in a purple top (EDTA) tube 
  Cost:    $383 
  CPT codes:    83891, 83898, 83894, 83912 
  Turn-around time:   2 weeks 

 
 Irinotecan metabolism – We offer genotype analysis of the A(TA)7TAA allele by PCR and sizing by 

capillary electrophoresis that can discriminate between the A(TA)7TAA and A(TA)6TAA alleles.   
 

UGT1A1 A(TA)7TAA genotype analysis for irinotecan dosing 
Sample specifications:   3-10 cc of blood in a purple top (EDTA) tube 

  Cost:    $293 
  CPT codes:    83891, 83898, 83912 
  Turn-around time:   ≤ 7 days 
 
 
Results   
You will be informed of the results of your case as soon as it has been completed.   Results, along with an 
interpretive report, will be faxed and mailed to the referring physician.  Additional reports will be provided as 
requested.   

  
 
Laboratory Faculty and Staff: 
Soma Das, Ph.D.      Stuart Schwartz, Ph.D.   
Director, Molecular Genetics Laboratory    Director, Cytogenetics Laboratory 
ABMG Certified Molecular Geneticist    ABMG Certified Cytogeneticist 
 
William B. Dobyns, M.D.  and Darrel J. Waggoner, M.D.  Melissa Dempsey, M.S.   
Clinical Advisors      Certified Genetic Counselor   
ABMG Certified Clinical Geneticists    
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