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ABSTRACT 

Gilbert’s syndrome is the most common inherited jaundice worldwide. It affects 5-10% of the 

population. It is caused by a mutation of the UGT1A1 gene, which results in impaired bilirubin 

metabolism. It is a benign disease and does not affect the life expectancy of patients. Patients 

with Gilbert’s syndrome should be alert to factors that exacerbate the course of the disease, 

interactions with medications taken and possible comorbidities such as hemolytic anemia, 

cholelithiasis or schizophrenia. However, it is the responsibility of physicians with such patients 

under their care to properly educate patients. Gilbert’s syndrome carries not only the 

consequences associated with the mutation, but also has many benefits that patients may not be 

fully aware of. Mildly elevated bilirubin levels have an antioxidant and anti-inflammatory 

effect, which prevents the development of lifestyle diseases and cancer. Ongoing clinical trials 

suggest that this could be a great step toward new treatments for diseases affecting the entire 

human population. 

PURPOSE OF THE WORK: This review paper aims to show Gilbert’s syndrome as a 

multifaceted disease and to sensitize doctors' attention to patients with the described mutation. 

MATERIALS AND METHODS: An analysis of papers available in PubMed and Google 

Scholar was performed using the following key words: Gilbert’s syndrome, bilirubin, UDP-

glucuronosyltransferase, Gilbert’s syndrome harmful and protective aspects, iatrogenic 

Gilbert’s syndrome 

RESULTS: The result of the work is to present Gilbert’s syndrome as a disease that carries 

medical problems directly related to the mutation, but also, in some cases, has a protective effect 

on affected individuals. The work highlights the complexity of the problem. 

KEYWORDS: Gilbert’s syndrome, bilirubin, UDP-glucuronosyltransferase, Gilbert’s 

syndrome harmful and protective aspects, iatrogenic Gilbert’s syndrome 

 

1. INTRODUCTION 

Gilbert’s syndrome is a genetic disorder first described in 1901 by Augustin Gilbert. It 

is mainly inherited autosomal recessively, but dominant variants also occur.(1–3) In this 

syndrome, we are dealing with mild and intermittent isolated elevated levels of unconjugated 

bilirubin. Affected patients present with periodic, painless and non-itching jaundice. Sometimes 

they may complain of indigestion and pain in the right lower abdomen.(1,3) Gilbert’s syndrome 

may be diagnosed incidentally during routine blood tests, which reveal unconjugated 

hyperbilirubinemia. Liver parameters and indicators of hemolysis remain normal.  
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Factors that exacerbate the course of the disease include stress, alcohol, dehydration, heavy 

exercise, surgery or comorbidities, as well as sleep deprivation or starvation.(1,4) Gilbert’s 

syndrome is a benign disease, and the life expectancy of patients with the syndrome is the same 

as that of healthy adults. Interestingly, the mildly elevated levels of free bilirubin present in 

Gilbert’s syndrome may have a protective effect against many diseases such as cardiovascular 

disease, type 2 diabetes, as well as cancer. Research is currently underway toward the use of 

bilirubin administration as a new drug.(1,5–7)  

This review paper aims to show Gilbert’s syndrome as a disease with which it is possible to 

live a completely normal life, and to reap the health benefits that result from the described 

mutation. 

2. EPIDEMIOLOGY 

Gilbert’s syndrome is the most common cause of inherited jaundice in the world.(1,6) 

It occurs in about 5-10% of people in the general population, mostly in young adults. Men are 

more often affected.(3,8,9) In Caucasians, the frequency of mutant alleles is higher.(1) 

3. PATHOMECHANISM 

Bilirubin is a breakdown product of heme present in the human body in hemoglobin, 

many enzymes and myoglobin. Under physiological conditions, heme is degraded by heme 

oxidase 1, where biliverdin is formed, among other things. Biliverdin is then converted to 

unconjugated bilirubin by the action of biliverdin reductase. It is a water-insoluble product. 

Albumin binds unconjugated bilirubin and transports it to the liver, where the process of 

conjugation with glucuronic acid takes place with the participation of the enzyme UDP-

glucuronosyltransferase. It results in the formation of conjugated bilirubin, which is then 

excreted with bile. The enzyme UDP-glucuronosyltransferase is encoded in the UGT1A1 

gene.(1,6,10) 

In Gilbert’s syndrome, there is a mutation that results in a malfunction of the enzyme 

UDP-glucuronosyltransferase. This enzyme works more slowly and less efficiently than in a 

healthy person. The result is a periodic increase in the level of unconjugated bilirubin in the 

body. The most common mutation occurs in the TATA sequence of the UGT1A1 gene 

promoter. An additional TA sequence is added to the proximal promoter field. The mutation is 

called UG1A1*28 mutation. The activity of the enzyme UDP-glucuronosyltransferase is then 

about 30% of the enzyme activity in healthy individuals.(6,8,11–14) There are also cases where 

mutations occur in exons of the UGT1A1 gene. This type of mutation is prevalent in 

Asians.(1,6,14)   

 



149 

4. DIAGNOSTICS AND TREATMENT 

The diagnosis of Gilbert's syndrome is a diagnosis by exclusion in individuals with 

elevated levels of unconjugated bilirubin and normal liver enzymes.(2,8,15) The doctor should 

always take a detailed history with the patient with special emphasis on medications taken, 

alcohol abuse and family history, examine the patient physically and order laboratory and 

imaging tests.(16) Hematologic disorders, Crigler-Najjar syndrome, Rotor syndrome, Dubin-

Johnson syndrome and liver diseases that may cause a similar clinical picture should be 

excluded.(9) The normal range for unconjugated bilirubin in adults is 0.2-1.2 mg/dl, while 

Gilbert’s syndrome patients usually have unconjugated bilirubin levels of no more than 4-5 

mg/dl.(16) In uncertain cases and to rule out other genetic diseases associated with the UGT1A1 

mutation, a genetic test can be performed. The disease does not lead to liver damage.(17) 

Patients with Gilbert’s syndrome do not require treatment or adherence to restrictive diets.(2,8) 

However, a case is described where a patient suffering from Gilbert’s syndrome with associated 

symptoms in the form of migraine, granulomatous dermatitis and fatigue saw improvement 

after being put on a ketogenic paleolithic diet.(18) 

5. HARMFUL EFFECTS 

Homozygotes for the promoter variant of the UGT1A1*28 gene have an increased risk 

of developing gallstones.(4,8,17) As a result of conjugation disorders caused by the mutation, 

bilirubin monoglucuronide is excreted along with bile. It is less soluble in water, which is a risk 

factor for the formation of gallstones.(19) Also, the use of drugs by such individuals that require 

glucuronidation, in which UGT1A1 is involved, increases the risk of side effects of these 

drugs.(4) An example of such a drug is irinotecan, used to treat metastatic colorectal cancer, 

which can cause myelosuppression and diarrhea as a result of ineffective glucuronidation. The 

described side effects occur in 25% of those treated. Another drug is atazanavir, which, by 

blocking UG1A1, can further exacerbate hyperbilirubinemia and thus cause 

jaundice.(2,8,10,20) In addition, an increased risk of colorectal cancer and breast cancer has 

been observed in patients with Gilbert’s syndrome.(17) There is an association between 

Gilbert’s syndrome and the occurrence of hemolytic anemia. It has been observed to affect up 

to 50% of patients. (9,13,21). The enzyme UDP-glucuronosyltransferase is involved in the 

metabolism of estrogens. Mutation of the gene encoding this enzyme results in their slower 

glucuronidation and thus an increase in the concentration of estrogens in the body, which is a 

risk factor for breast cancer.(10) In addition, patients with Gilbert’s syndrome are significantly 

more likely to have schizophrenia. The exact pathomechanism and correlation with elevated 

bilirubin levels in patients with schizophrenia is under investigation.(22) 
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6. PROTECTIVE ACTIVITY 

Elevated bilirubin levels have anti-inflammatory and antioxidant effects. Even small, 

micromolar changes in serum bilirubin levels are associated with significant changes in the risk 

of various diseases of civilization.(23) People with Gilbert’s syndrome are noted to have 

reduced levels of oxidative stress markers, which correlates with a low incidence of ischemic 

heart disease.(2,4,24,25) Bilirubin has an inhibitory effect on lipid peroxidation, which protects 

against atherogenesis.(26) A study was conducted where patients with Gilbert’s syndrome were 

shown to have a significantly lower risk of cardiovascular disease, as well as higher blood levels 

of HDL cholesterol.(27) The described risk is lower up to 80% compared to healthy people.(26) 

Additionally, patients with Gilbert’s syndrome have a lower risk of developing endometrial 

cancer and have better overall survival for Hodgkin's lymphoma.(2,8,17,28) It is thought that 

bilirubin may have antiproliferative properties, reducing the risk of metaplasia and new cancer 

cell formation in these patients.(27) A 10-year follow-up of men and women was carried out 

and. it was observed that in groups where blood bilirubin levels in the subjects were elevated, 

the risk of death from cancer was lower than in control groups.(10) In addition, patients have a 

lower BMI and less tendency to gain weight later in life.(7,16,29,30) With elevated blood 

bilirubin levels, the body's sensitivity to insulin increases, which is associated with a reduced 

risk of type 2 diabetes and metabolic syndrome.(16) Clinical studies have also highlighted the 

immunosuppressive effect of bilirubin, which has an inhibitory effect on the development of 

immune diseases.(6) 

7. IATROGENIC GILBERT’S SYNDROME 

Based on the latest scientific evidence and clinical studies, iatrogenic induction of 

Gilbert’s syndrome is being considered for the prevention of civilization diseases.(16) Bilirubin 

nanoparticles are experimentally administered intraperitoneally and intravenously to achieve 

mild hyperbilirubinemia. Pegylated bilirubin has been used to treat pneumonia and colitis, 

leading to bilirubin concentrations in the body characteristic of Gilbert’s syndrome. Antitumor 

effects have also been observed following the administration of biotinylated bilirubin 

nanoparticles. It now appears that modulation of bilirubin homeostasis at both the systemic and 

tissue levels is an effective method of preventing many diseases associated with inflammation 

and oxidative stress. There is great therapeutic potential for bilirubin-based approaches.(6) 

Another possibility is also partial inhibition of UGT1A1, which will inhibit bilirubin coupling 

and increase bilirubin concentration. However, further research is needed to fully discover a 

new treatment.(16) 
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8. CONCLUSIONS 

Gilbert’s syndrome is a genetically inherited disease associated with mutation of the 

UGT1A1 gene promoter. On the one hand, when dealing with patients suffering from this 

syndrome, one should always take into account the possibility of more frequent comorbidities 

such as gallstones, hemolytic anemia, or schizophrenia, as well as the possibility of 

hypersensitivity to certain drugs. It is important to surround the patient with proper medical 

care and adequate education about the disease. On the other hand, mild hyperbilirubinemia 

protects patients with Gilbert’s syndrome from diseases that affect most of the population on a 

daily basis. These include lifestyle diseases such as cardiovascular disease or type 2 diabetes 

and cancer. This knowledge and further investigation of the relationship between slightly 

elevated bilirubin levels and its protective effect could have a significant impact on the 

development of treatments for the aforementioned diseases in the future. The use of bilirubin 

administration as a new drug is very promising; however, it still requires further research. 
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