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Abstract
Gilbert’s syndrome (GS) is a common hereditary condition characterized by mild 
increases in serum bilirubin levels due to inherited defects in bilirubin 
metabolism. This review, based on peer-reviewed articles spanning from 1977 to 
January 2024 and sourced through the PubMed platform, provides an overview of 
current knowledge regarding GS. Early studies primarily focused on defining the 
clinical and genetic characteristics of the syndrome. More recent research has 
delved into the genetic mechanisms underlying the reduced expression of bi-
lirubin UDP-glucuronosyltransferase, significantly enhancing our understanding 
of the pathogenesis of GS. Recent studies have also investigated clinical implic-
ations of GS, including its association with metabolic associated steatotic liver 
disease, cardiovascular disease, mental health and mortality risk, highlighting the 
complex interplay between genetic factors, bilirubin metabolism, and clinical 
outcomes.
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Core Tip: Gilbert’s syndrome is a benign hereditary disorder characterized by mild hyperbilirubinemia. This comprehensive 
review delves into the genetic and environmental determinants of Gilbert’s syndrome, elucidating its possible protective role 
against cardiovascular diseases, metabolic disorders, and certain malignancies, attributed to the antioxidant properties of 
bilirubin. Additionally, it addresses potential complications during pregnancy and the neonatal period, alongside a possible 
association with severe schizophrenia. Emphasis is placed on the importance of early diagnosis and patient education to 
mitigate unnecessary medical interventions and optimize clinical outcomes.
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INTRODUCTION
Hereditary hyperbilirubinemia syndromes encompass a spectrum of conditions characterized by mild increases in serum 
bilirubin levels due to inherited defects in bilirubin metabolism. Among these syndromes, Gilbert’s syndrome (GS) stands 
out as the most prevalent It was initially described in 1901 by Gilbert and Lareboullet[1,2]. Epidemiological studies 
indicate that GS affects approximately 2%-13% of the population (Table 1)[3-5], with a higher prevalence observed in 
individuals without liver disease or hemolysis[6,7]. The hallmark of GS is a notable decrease in hepatic bilirubin UDP-
glucuronosyltransferase (UGT) activity, leading to impaired bilirubin conjugation. Despite its prevalence, diagnosing GS 
remains challenging due to variable diagnostic criteria and the influence of factors such as sex, age, and ethnicity on 
bilirubin levels. The conventional bilirubin cut-off of 1 mg/dL suggests a 2.5% prevalence, conflicting with the reported 
5% prevalence. Inter-laboratory variability further complicates diagnosis. For example, a Czech study found an 8.9% 
prevalence of GS, higher in men (11.6%) than in women (6.1%)[8]. These findings underscore the necessity for sex-specific 
and possibly ethnicity-specific diagnostic criteria, considering factors like circadian rhythms, nutrition, and smoking, to 
accurately understand GS epidemiology.

Clinically, GS typically presents with fluctuating serum bilirubin levels ranging between 1 and 5 mg/dL[6,8], with 
occasional mild jaundice observed in some patients. However, these elevated bilirubin levels are not associated with 
clinically significant liver disease[6,9], as evidenced by normal liver enzyme levels and histological findings. Therefore, 
individuals with GS and isolated unconjugated hyperbilirubinemia typically require no further work-up beyond 
confirming the absence of liver disease. The prevalence of GS appears to be higher in men compared to women, and 
fasting has been shown to increase serum bilirubin levels[6,9]. While males are more frequently affected by clinically 
apparent GS, genetic differences in GS are not considered sex-dependent. The male predominance may be explained by 
the higher bilirubin load in males and the paradoxical effects of sex hormones on UGT. Furthermore, GS is often 
diagnosed around puberty, suggesting that hormonal changes significantly influence the syndrome’s manifestation and 
progression[10]. Despite the benign nature of GS, it is crucial to recognize and understand this condition to avoid 
unnecessary investigations and interventions in patients with isolated unconjugated hyperbilirubinemia.

PATHOPHYSIOLOGY
The pathophysiology of hyperbilirubinemia in GS is multifactorial[11,12], involving disruptions in bilirubin production, 
hepatic uptake glucuronidation, and transport, all influenced by genetic factors (Figure 1). Individuals with GS exhibit 
increased bilirubin production from both hepatic and erythroid sources, with evidence of elevated hepatic haem 
production and occasional haemolysis[13]. Moreover, abnormalities in enzymes involved in haem biosynthesis, such as 
protoporphyrinogen oxidase, have been reported in peripheral blood cells in GS patients, suggesting a dysregulation in 
haem metabolism contributing to bilirubin elevation. A key feature of GS is a minimum 50% decrease in hepatic bilirubin 
UGT activity, leading to impaired bilirubin conjugation[14]. Immunohistochemical studies have demonstrated reduced 
expression of UGT throughout the hepatic lobule in individuals with GS compared to normal controls. The underlying 
genetic basis for this reduction involves mutations or polymorphisms in the UGT family 1 member A1 (UGT1A1) gene, 
with homozygosity for the (TA)7TAA variant in the promoter region being particularly prevalent in white populations
[15]. Conversely, Asian populations exhibit mutations such as the Gly71Arg mutation (UGT1A1*6) in exon 1 of the 
UGT1A1 gene. This highlights ethnic variations in UGT1A1 gene polymorphisms. Ethnic differences in the prevalence of 
specific variants, such as varying TA repeat numbers and allele frequencies, are likely to contribute to the heterogeneous 
presentation of GS across different ethnic groups[14]. Abnormalities in hepatic uptake of bilirubin and potential defects in 
hepatocellular transport also contribute to the pathogenesis of hyperbilirubinemia in GS[13,16].
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Table 1 Prevalence of Gilbert’s syndrome by race

Ethnic/Racial group Prevalence of Gilbert’s syndrome

Caucasian (European descent) 2-10%

Africa (Sub-Saharan African) 3-7% 

Asian (East Asian: Singapore, Japanese) 2-%

South Asian Up to 20%

Hispanic/Latino 2.5%

Middle Eastern (Iran) 19%

Figure 1 Hepatocyte showing the pathway for bilirubin metabolism. Glutathione-S-transferase is a carrier protein that assists bilirubin uptake into the 
cytosol of the hepatocyte. GST: Glutathione-S-transferase; Bilirubin-G: Bilirubin glucuronate; UGT1A1: UDP-glucuronosyltransferase family 1 member A1; MPR2: 
Multidrug resistance -associated protein 2.

CLINICAL PRESENTATION AND DIAGNOSIS
The clinical presentation of GS is variable, characterized by mild unconjugated hyperbilirubinemia without evidence of 
liver disease or hemolysis. Typically, a patient with GS is asymptomatic, without experiencing abdominal pain, pruritus, 
pale stools, or dark urine. They may present with intermittent mild icterus which may be precipitated by factors such as 
periods of fasting, stress, illness, or physical exertion[15,17,18]. Clinical examination is otherwise normal. Diagnosing GS 
relies primarily on clinical evaluation and laboratory findings. Elevated levels of unconjugated bilirubin on repeated 
testing are indicative of the condition. Liver function tests are normal, markers of hemolysis are absent, and structural 
abnormalities are absent, on abdominal ultrasound scanning.

Other tests that are sometimes used to aid the diagnosis of GS are the fasting test, which involves a 24-hour calorie 
restriction, and administration of rifampicin (rifampicin provocation test) which cause significant increases in serum total 
and unconjugated bilirubin[7]. Additional diagnostic approaches include measuring bilirubin-UGT activity in the liver, 
which is typically low in GS patients, but does not always correlate with serum levels. GS can impact neonatal jaundice, 
particularly in breast-fed neonates. The condition accelerates the onset of jaundice, and interactions with other conditions 
such as glucose-6-phosphate dehydrogenase deficiency and ABO incompatibility can prolong hyperbilirubinemia in 
affected infants[15].

MANAGEMENT AND PROGNOSIS OF GS
Management of GS primarily involves reassurance, as no specific treatment or dietary restrictions are necessary due to its 
benign nature. Once diagnosed, individuals should be informed that GS does not require medical intervention or lifestyle 
changes. Instead, emphasis should be placed on providing education and addressing any concerns to alleviate 
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unnecessary patient anxiety[19,20]. The clinical significance of GS lies in the potential for mild hyperbilirubinemia to be 
mistaken for a sign of liver disease highlighting the importance of accurate diagnosis and patient education[21]. Despite 
the presence of elevated bilirubin levels, the prognosis for individuals with GS is excellent, with no long-term sequelae 
reported[22]. In fact, individuals with GS have been reported to have mortality rates that are nearly half those of 
individuals without the syndrome, suggesting a potential protective effect against all-cause mortality in the general 
population[20,22,23].

PROTECTIVE EFFECTS OF GS
The antioxidant properties of bilirubin may play a pivotal role in mitigating oxidative stress and inflammation, 
contributing to its protective effects against various diseases. Research suggests that individuals with GS may have a 
lower risk of cardiovascular disease compared to the general population, indicating a potential protective role of bilirubin 
against heart disease[24-27]. Each 1-mmol/L increase in serum bilirubin level has been reported to correlate with a 6.5% 
decrease in cardiovascular disease risk[28]. Significant reductions in infarct size and lipid and protein oxidation indicate a 
protective mechanism related oxidative damage[28]. Patients with GS also demonstrate significantly reduced levels of 
many proatherogenic risk markers in lipid metabolism, including low-density lipoprotein, triacylglycerol, and total 
cholesterol[27]. Markers of arrhythmia risk, such as P-wave dispersion and QT dispersion, are also reduced in GS 
compared to healthy subjects, suggesting a potential protective role against cardiac arrhythmias[29]. Elevated serum 
bilirubin levels, particularly in GS patients, have been associated with a reduced risk of diabetes, metabolic syndrome, 
and obesity, and some autoimmune and neurodegenerative diseases, which are attributed to its antioxidant and anti-
inflammatory properties[30,31]. The relationship between GS and cancer risk is complex. While some studies suggest a 
reduced risk of colorectal cancer, Hodgkin’s lymphoma, and endometrial cancer in GS associations with breast cancer risk 
are conflicting[32]. Individuals with GS also have higher hemoglobin levels and decreased markers of immune activation, 
such as white blood cells and platelets, factors that could contribute to better exercise tolerance[33].

EFFECT ON METABOLIC DYSFUNCTION ASSOCIATED STEATOTIC LIVER DISEASE AND OTHER  
LIVER DISEASES
Recent studies have suggested a potential inverse relationship between unconjugated hyperbilirubinemia and metabolic 
dysfunction associated steatotic liver disease (MASLD), particularly in the context of GS[34,35]. This phenomenon has 
sparked interest in understanding the protective effects of unconjugated hyperbilirubinemia against MASLD. Bilirubin, 
the end product of heme catabolism, is known for its antioxidant, anti-inflammatory, and anti-fibrogenic properties[36], 
which are believed to play a role in its potential protective effects against MASLD. These properties enable bilirubin to 
neutralize reactive oxygen species, reduce inflammation, and inhibit the progression of fibrosis, all of which are key 
factors in the pathogenesis of MASLD[34-36]. This has even led to a concept of inducing an “iatrogenic GS” has been 
proposed as a potential therapeutic strategy for individuals at high risk for MASLD[37]. This proposes using therapies 
that decrease hepatic glucuronidation activity, leading to higher levels of unconjugated bilirubin in the bloodstream[37].

The effect of GS on other liver diseases like hepatitis B and C are not well established. However, one study on hepatitis 
C patients showed that ferritin levels were lower in patients with GS signifying a possible lower level of inflammation in 
these patients[38]. In another study on patients with hepatitis B infection the presence of GS seemed to improve prognosis
[39]. However, conversely in a study on the association of gastro intestinal cancers and the presence of elevated bilirubin 
showed a positive correlation with incidence of hepatobiliary carcinoma[40]. GS patients do not have an increased risk of 
cirrhosis overall[41].

DRUG INTERACTIONS IN GS
Clinicians should aware of potential drug-induced liver injury in GS patients. Individuals with GS experience altered 
hepatic handling of various drugs metabolized by glucuronidation. These include, menthol, estradiol benzoate, 
lamotrigine, tolbutamide, rifamycin SV, acetaminophen, nonsteroidal anti-inflammatory drugs, statins, gemfibrozil, and 
human immunodeficiency virus protease inhibitors. While these abnormalities rarely lead to toxicity, individuals with 
compound UGT1 genotypes face an increased risk of drug toxicity, for example, with antitubercular drugs and anti-
cancer drugs such as irinotecan, and indinavir, an anti-retroviral drug[19,42]. Irinotecan (camptothecin) is an anticancer 
drug used in metastatic colon cancer and other solid tumors is a good example of this. It is a prodrug and its active 
metabolite is 7-ethyl-10-hydroxycamptothecin (SN-38). SN-38 is inactivated mainly by UGT, since it has a narrow 
therapeutic range toxicity can occur in GS patients[43].

GS DURING PREGNANCY AND NEONATAL PERIOD
GS poses various clinical implications, ranging from altered drug metabolism to potential complications during 
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pregnancy and the neonatal period. Women with GS experience increased frequency and duration of jaundice episodes 
particularly associated with menstruation abnormalities, oral contraceptive pill use, and cesarean delivery[7]. 
Exacerbated unconjugated hyperbilirubinemia during pregnancy can sometimes necessitate cesarean section and result in 
neonatal hyperbilirubinemia, therefore, requiring close monitoring during pregnancy, childbirth and the neonatal period. 
In neonates, GS, in combination with other factors may cause severe hyperbilirubinemia, potentially leading to complic-
ations such as bilirubin encephalopathy[12,44].

IMPACT OF GS ON LIVER TRANSPLANTATION
In liver transplantation, the presence of GS in the donor liver can have implications for post-transplant outcomes[15]. 
While GS livers can be used for transplantation, there is a risk of post-transplant hyperbilirubinemia when the donor liver 
carries the GS genotype[45]. This underscores the importance of considering GS as a potential factor for raised serum 
bilirubin in post-transplant monitoring.

MENTAL HEALTH AND GS
Schizophrenic patients with GS exhibit significant decreases in N-acetyl aspartate/creatine-phosphocreatinine and 
myoinositol/creatine-phosphocreatinine ratios in the hippocampus, basal ganglia, and vermis of the cerebellum 
compared to both healthy subjects and schizophrenic patients without GS, indicating potential differences in brain 
metabolism associated with schizophrenia and GS co-occurrence. The findings suggest that schizophrenia in GS 
represents a more severe subtype of the mental illness[46]. Patients with GS also exhibit specific changes in signal 
intensity on magnetic resonance imaging (MRI), showing decreased signal intensity on T1-weighted MRI and increased 
signal intensity on T2-weighted MRI in various brain regions, such as, the frontotemporal cortex, limbic system, and basal 
ganglia[47].

CONCLUSION
GS is considered a benign genetic disorder characterized by mildly elevated levels of unconjugated bilirubin. The 
pathophysiology of hyperbilirubinemia in GS involves disruptions in bilirubin production, hepatic uptake, and 
glucuronidation, and transport, all of which are influenced by genetic factors. The diagnosis is essentially clinical and 
patients should be re-assured as to the generally benign nature of the condition. Although typically asymptomatic, there 
is emerging evidence that GS as clinical implications. These include reduction in all-cause mortality, and protective effects 
against cardiovascular disorders, metabolic conditions, including type 2 diabetes and metabolic associated steatotic liver 
disease, and some malignancies. However, the presence of GS may sometimes impact negatively on pregnancy and the 
neonate, especially in relation to neonatal hyperbilirubinemia. The condition may also be associated with more severe 
forms of schizophrenia. The underlying mechanisms for these effects are still far from clear but may include genetic 
factors and the anti-oxidant and anti-inflammatory properties of bilirubin.

FOOTNOTES
Author contributions: De Silva AP and Nuwanshika N wrote the original draft, they contributed equally as co-corresponding authors; 
Niriella MA and de Silva HJ investigated and reviewed the manuscript; and all authors read and approved the final manuscript.

Conflict-of-interest statement: All the authors report no relevant conflicts of interest for this article.

Open Access:This article is an open-access article that was selected by an in-house editor and fully peer-reviewed by external reviewers. 
It is distributed in accordance with the Creative Commons Attribution NonCommercial (CC BY-NC 4.0) license, which permits others to 
distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the 
original work is properly cited and the use is non-commercial. See: https://creativecommons.org/Licenses/by-nc/4.0/

Country of origin: Sri Lanka

ORCID number: Arjuna Priyadarsin De Silva 0000-0002-0559-8721; Nilushi Nuwanshika 0009-0001-8603-8063; Madunil Anuk Niriella 0000-0002-
7213-5858; Hithanadura Janaka de Silva 0000-0003-1119-1802.

S-Editor: Wei YF 
L-Editor: A 
P-Editor: Zhang L

https://creativecommons.org/Licenses/by-nc/4.0/
http://orcid.org/0000-0002-0559-8721
http://orcid.org/0000-0002-0559-8721
http://orcid.org/0009-0001-8603-8063
http://orcid.org/0009-0001-8603-8063
http://orcid.org/0000-0002-7213-5858
http://orcid.org/0000-0002-7213-5858
http://orcid.org/0000-0002-7213-5858
http://orcid.org/0000-0003-1119-1802
http://orcid.org/0000-0003-1119-1802


De Silva AP et al. Gilbert’s syndrome

WJH https://www.wjgnet.com 6 February 27, 2025 Volume 17 Issue 2

REFERENCES
1 Wagner KH, Shiels RG, Lang CA, Seyed Khoei N, Bulmer AC. Diagnostic criteria and contributors to Gilbert's syndrome. Crit Rev Clin Lab 

Sci 2018; 55: 129-139 [PMID: 29390925 DOI: 10.1080/10408363.2018.1428526]
2 Berthelot P, Dhumeaux D. New insights into the classification and mechanisms of hereditary, chronic, non-haemolytic hyperbilirubinaemias. 

Gut 1978; 19: 474-480 [PMID: 98393 DOI: 10.1136/gut.19.6.474]
3 Memon N, Weinberger BI, Hegyi T, Aleksunes LM. Inherited disorders of bilirubin clearance. Pediatr Res 2016; 79: 378-386 [PMID: 

26595536 DOI: 10.1038/pr.2015.247]
4 Vítek L, Tiribelli C. Gilbert's syndrome revisited. J Hepatol 2023; 79: 1049-1055 [PMID: 37390966 DOI: 10.1016/j.jhep.2023.06.004]
5 Huppertz LM, Gunsilius L, Lardi C, Weinmann W, Thierauf-Emberger A. Influence of Gilbert's syndrome on the formation of ethyl 

glucuronide. Int J Legal Med 2015; 129: 1005-1010 [PMID: 25680552 DOI: 10.1007/s00414-015-1157-7]
6 VanWagner LB, Green RM. Evaluating elevated bilirubin levels in asymptomatic adults. JAMA 2015; 313: 516-517 [PMID: 25647209 DOI: 

10.1001/jama.2014.12835]
7 Vitek L, Hinds TD Jr, Stec DE, Tiribelli C. The physiology of bilirubin: health and disease equilibrium. Trends Mol Med 2023; 29: 315-328 

[PMID: 36828710 DOI: 10.1016/j.molmed.2023.01.007]
8 Kamal S, Abdelhakam S, Ghoraba D, Massoud Y, Aziz KA, Hassan H, Hafez T, Abdel Sallam A. The frequency, clinical course, and health 

related quality of life in adults with Gilbert's syndrome: a longitudinal study. BMC Gastroenterol 2019; 19: 22 [PMID: 30717703 DOI: 
10.1186/s12876-019-0931-2]

9 Griffin PM, Elliott SL, Manton KJ. Fasting increases serum bilirubin levels in clinically normal, healthy males but not females: a retrospective 
study from phase I clinical trial participants. J Clin Pathol 2014; 67: 529-534 [PMID: 24596139 DOI: 10.1136/jclinpath-2013-202155]

10 Vítek L, Tiribelli C. Bilirubin: The yellow hormone? J Hepatol 2021; 75: 1485-1490 [PMID: 34153399 DOI: 10.1016/j.jhep.2021.06.010]
11 Yu Y, Du L, Chen A, Chen L. Study of Gilbert's Syndrome-Associated UGT1A1 Polymorphism in Jaundiced Neonates of ABO 

Incompatibility Hemolysis Disease. Am J Perinatol 2020; 37: 652-658 [PMID: 31087315 DOI: 10.1055/s-0039-1688816]
12 Pashankar D, Schreiber RA. Jaundice in older children and adolescents. Pediatr Rev 2001; 22: 219-226 [PMID: 11435623 DOI: 

10.1542/pir.22-7-219]
13 Hulzebos CV, Vitek L, Coda Zabetta CD, Dvořák A, Schenk P, van der Hagen EAE, Cobbaert C, Tiribelli C. Diagnostic methods for neonatal 

hyperbilirubinemia: benefits, limitations, requirements, and novel developments. Pediatr Res 2021; 90: 277-283 [PMID: 33948000 DOI: 
10.1038/s41390-021-01546-y]

14 Bartlett MG, Gourley GR. Assessment of UGT polymorphisms and neonatal jaundice. Semin Perinatol 2011; 35: 127-133 [PMID: 21641485 
DOI: 10.1053/j.semperi.2011.02.006]

15 Fretzayas A, Moustaki M, Liapi O, Karpathios T. Gilbert syndrome. Eur J Pediatr 2012; 171: 11-15 [PMID: 22160004 DOI: 
10.1007/s00431-011-1641-0]

16 Vítek L. Bilirubin as a predictor of diseases of civilization. Is it time to establish decision limits for serum bilirubin concentrations? Arch 
Biochem Biophys 2019; 672: 108062 [PMID: 31376369 DOI: 10.1016/j.abb.2019.108062]

17 Gil J, Sąsiadek MM. Gilbert syndrome: the UGT1A1*28 promoter polymorphism as a biomarker of multifactorial diseases and drug 
metabolism. Biomark Med 2012; 6: 223-230 [PMID: 22448797 DOI: 10.2217/bmm.12.4]

18 Whitmer DI, Gollan JL. Mechanisms and significance of fasting and dietary hyperbilirubinemia. Semin Liver Dis 1983; 3: 42-51 [PMID: 
6340207 DOI: 10.1055/s-2008-1040670]

19 Erlinger S, Arias IM, Dhumeaux D. Inherited disorders of bilirubin transport and conjugation: new insights into molecular mechanisms and 
consequences. Gastroenterology 2014; 146: 1625-1638 [PMID: 24704527 DOI: 10.1053/j.gastro.2014.03.047]

20 Horsfall LJ, Nazareth I, Pereira SP, Petersen I. Gilbert's syndrome and the risk of death: a population-based cohort study. J Gastroenterol 
Hepatol 2013; 28: 1643-1647 [PMID: 23701650 DOI: 10.1111/jgh.12279]

21 Creeden JF, Gordon DM, Stec DE, Hinds TD Jr. Bilirubin as a metabolic hormone: the physiological relevance of low levels. Am J Physiol 
Endocrinol Metab 2021; 320: E191-E207 [PMID: 33284088 DOI: 10.1152/ajpendo.00405.2020]

22 Goel A, Aggarwal R. Unconjugated hyperbilirubinemia: a blessing in disguise? J Gastroenterol Hepatol 2013; 28: 1687-1689 [PMID: 
24147453 DOI: 10.1111/jgh.12375]

23 Mölzer C, Wallner M, Kern C, Tosevska A, Schwarz U, Zadnikar R, Doberer D, Marculescu R, Wagner KH. Features of an altered AMPK 
metabolic pathway in Gilbert's Syndrome, and its role in metabolic health. Sci Rep 2016; 6: 30051 [PMID: 27444220 DOI: 10.1038/srep30051]

24 Schwertner HA, Vítek L. Gilbert syndrome, UGT1A1*28 allele, and cardiovascular disease risk: possible protective effects and therapeutic 
applications of bilirubin. Atherosclerosis 2008; 198: 1-11 [PMID: 18343383 DOI: 10.1016/j.atherosclerosis.2008.01.001]

25 Kundur AR, Santhakumar AB, Bulmer AC, Singh I. Mildly elevated unconjugated bilirubin is associated with reduced platelet activation-
related thrombogenesis and inflammation in Gilbert's syndrome. Platelets 2017; 28: 779-785 [PMID: 28300459 DOI: 
10.1080/09537104.2017.1280146]

26 Ishizaka N, Ishizaka Y, Takahashi E, Yamakado M, Hashimoto H. High serum bilirubin level is inversely associated with the presence of 
carotid plaque. Stroke 2001; 32: 580-583 [PMID: 11157203 DOI: 10.1161/01.str.32.2.580-b]

27 Vitek L, Bellarosa C, Tiribelli C. Induction of Mild Hyperbilirubinemia: Hype or Real Therapeutic Opportunity? Clin Pharmacol Ther 2019; 
106: 568-575 [PMID: 30588615 DOI: 10.1002/cpt.1341]

28 Bakrania B, Du Toit EF, Wagner KH, Headrick JP, Bulmer AC. Pre- or post-ischemic bilirubin ditaurate treatment reduces oxidative tissue 
damage and improves cardiac function. Int J Cardiol 2016; 202: 27-33 [PMID: 26386915 DOI: 10.1016/j.ijcard.2015.08.192]

29 Kundur AR, Singh I, Bulmer AC. Bilirubin, platelet activation and heart disease: a missing link to cardiovascular protection in Gilbert's 
syndrome? Atherosclerosis 2015; 239: 73-84 [PMID: 25576848 DOI: 10.1016/j.atherosclerosis.2014.12.042]

30 Cüre E, Yüce S, Ciçek Y, Cüre MC. The effect of Gilbert's syndrome on the dispersions of QT interval and P-wave: an observational study. 
Anadolu Kardiyol Derg 2013; 13: 559-565 [PMID: 23886900 DOI: 10.5152/akd.2013.180]

31 Inoguchi T, Fukuhara S, Yamato M, Nakai M, Etoh T, Masakado M, Suehiro S, Umeda F, Yamauchi T. Serum bilirubin level is a strong 
predictor for disability in activities in daily living (ADL) in Japanese elderly patients with diabetes. Sci Rep 2019; 9: 7069 [PMID: 31068612 
DOI: 10.1038/s41598-019-43543-6]
Seyed Khoei N, Carreras-Torres R, Murphy N, Gunter MJ, Brennan P, Smith-Byrne K, Mariosa D, Mckay J, O'Mara TA, Jarrett R, Hjalgrim 
H, Smedby KE, Cozen W, Onel K, Diepstra A, Wagner KH, Freisling H. Genetically Raised Circulating Bilirubin Levels and Risk of Ten 

32

http://www.ncbi.nlm.nih.gov/pubmed/29390925
https://dx.doi.org/10.1080/10408363.2018.1428526
http://www.ncbi.nlm.nih.gov/pubmed/98393
https://dx.doi.org/10.1136/gut.19.6.474
http://www.ncbi.nlm.nih.gov/pubmed/26595536
https://dx.doi.org/10.1038/pr.2015.247
http://www.ncbi.nlm.nih.gov/pubmed/37390966
https://dx.doi.org/10.1016/j.jhep.2023.06.004
http://www.ncbi.nlm.nih.gov/pubmed/25680552
https://dx.doi.org/10.1007/s00414-015-1157-7
http://www.ncbi.nlm.nih.gov/pubmed/25647209
https://dx.doi.org/10.1001/jama.2014.12835
http://www.ncbi.nlm.nih.gov/pubmed/36828710
https://dx.doi.org/10.1016/j.molmed.2023.01.007
http://www.ncbi.nlm.nih.gov/pubmed/30717703
https://dx.doi.org/10.1186/s12876-019-0931-2
http://www.ncbi.nlm.nih.gov/pubmed/24596139
https://dx.doi.org/10.1136/jclinpath-2013-202155
http://www.ncbi.nlm.nih.gov/pubmed/34153399
https://dx.doi.org/10.1016/j.jhep.2021.06.010
http://www.ncbi.nlm.nih.gov/pubmed/31087315
https://dx.doi.org/10.1055/s-0039-1688816
http://www.ncbi.nlm.nih.gov/pubmed/11435623
https://dx.doi.org/10.1542/pir.22-7-219
http://www.ncbi.nlm.nih.gov/pubmed/33948000
https://dx.doi.org/10.1038/s41390-021-01546-y
http://www.ncbi.nlm.nih.gov/pubmed/21641485
https://dx.doi.org/10.1053/j.semperi.2011.02.006
http://www.ncbi.nlm.nih.gov/pubmed/22160004
https://dx.doi.org/10.1007/s00431-011-1641-0
http://www.ncbi.nlm.nih.gov/pubmed/31376369
https://dx.doi.org/10.1016/j.abb.2019.108062
http://www.ncbi.nlm.nih.gov/pubmed/22448797
https://dx.doi.org/10.2217/bmm.12.4
http://www.ncbi.nlm.nih.gov/pubmed/6340207
https://dx.doi.org/10.1055/s-2008-1040670
http://www.ncbi.nlm.nih.gov/pubmed/24704527
https://dx.doi.org/10.1053/j.gastro.2014.03.047
http://www.ncbi.nlm.nih.gov/pubmed/23701650
https://dx.doi.org/10.1111/jgh.12279
http://www.ncbi.nlm.nih.gov/pubmed/33284088
https://dx.doi.org/10.1152/ajpendo.00405.2020
http://www.ncbi.nlm.nih.gov/pubmed/24147453
https://dx.doi.org/10.1111/jgh.12375
http://www.ncbi.nlm.nih.gov/pubmed/27444220
https://dx.doi.org/10.1038/srep30051
http://www.ncbi.nlm.nih.gov/pubmed/18343383
https://dx.doi.org/10.1016/j.atherosclerosis.2008.01.001
http://www.ncbi.nlm.nih.gov/pubmed/28300459
https://dx.doi.org/10.1080/09537104.2017.1280146
http://www.ncbi.nlm.nih.gov/pubmed/11157203
https://dx.doi.org/10.1161/01.str.32.2.580-b
http://www.ncbi.nlm.nih.gov/pubmed/30588615
https://dx.doi.org/10.1002/cpt.1341
http://www.ncbi.nlm.nih.gov/pubmed/26386915
https://dx.doi.org/10.1016/j.ijcard.2015.08.192
http://www.ncbi.nlm.nih.gov/pubmed/25576848
https://dx.doi.org/10.1016/j.atherosclerosis.2014.12.042
http://www.ncbi.nlm.nih.gov/pubmed/23886900
https://dx.doi.org/10.5152/akd.2013.180
http://www.ncbi.nlm.nih.gov/pubmed/31068612
https://dx.doi.org/10.1038/s41598-019-43543-6


De Silva AP et al. Gilbert’s syndrome

WJH https://www.wjgnet.com 7 February 27, 2025 Volume 17 Issue 2

Cancers: A Mendelian Randomization Study. Cells 2021; 10: 394 [PMID: 33671849 DOI: 10.3390/cells10020394]
33 Buyukasik Y, Akman U, Buyukasik NS, Goker H, Kilicarslan A, Shorbagi AI, Hascelik G, Haznedaroglu IC. Evidence for higher red blood 

cell mass in persons with unconjugated hyperbilirubinemia and Gilbert's syndrome. Am J Med Sci 2008; 335: 115-119 [PMID: 18277119 DOI: 
10.1097/MAJ.0b013e318142be0d]

34 Han H, Yu Q, Qin N, Song B, Meng Y, Feng Z, Li Z, Chen L. Non-linear associations of circulating total bilirubin concentration with the risk 
of nonalcoholic fatty liver disease and all-cause mortality. Ann Hepatol 2024; 29: 101177 [PMID: 37924867 DOI: 
10.1016/j.aohep.2023.101177]

35 Hjelkrem M, Morales A, Williams CD, Harrison SA. Unconjugated hyperbilirubinemia is inversely associated with non-alcoholic 
steatohepatitis (NASH). Aliment Pharmacol Ther 2012; 35: 1416-1423 [PMID: 22540836 DOI: 10.1111/j.1365-2036.2012.05114.x]

36 Li L, Grenard P, Nhieu JT, Julien B, Mallat A, Habib A, Lotersztajn S. Heme oxygenase-1 is an antifibrogenic protein in human hepatic 
myofibroblasts. Gastroenterology 2003; 125: 460-469 [PMID: 12891549 DOI: 10.1016/s0016-5085(03)00906-5]

37 McCarty MF. ''Iatrogenic Gilbert syndrome''--a strategy for reducing vascular and cancer risk by increasing plasma unconjugated bilirubin. 
Med Hypotheses 2007; 69: 974-994 [PMID: 17825497 DOI: 10.1016/j.mehy.2006.12.069]

38 Deterding K, Grüngreiff K, Lankisch TO, Potthoff A, Bahr MJ, Manns MP, Wedemeyer H, Strassburg CP. Gilbert's syndrome and antiviral 
therapy of hepatitis C. Ann Hepatol 2009; 8: 246-250 [PMID: 19841506 DOI: 10.1016/S1665-2681(19)31774-0.PMID]

39 Yao B, Xu Q, Zhang X, Han Y. Genetic variations underlying Gilbert syndrome and HBV infection outcomes: a cross-sectional study. Front 
Genet 2023; 14: 1265268 [PMID: 38028601 DOI: 10.3389/fgene.2023.1265268]

40 Seyed Khoei N, Wagner KH, Carreras-Torres R, Gunter MJ, Murphy N, Freisling H. Associations between Prediagnostic Circulating Bilirubin 
Levels and Risk of Gastrointestinal Cancers in the UK Biobank. Cancers (Basel) 2021; 13: 2749 [PMID: 34206031 DOI: 
10.3390/cancers13112749]

41 Bosma PJ, Chowdhury JR, Bakker C, Gantla S, de Boer A, Oostra BA, Lindhout D, Tytgat GN, Jansen PL, Oude Elferink RP. The genetic 
basis of the reduced expression of bilirubin UDP-glucuronosyltransferase 1 in Gilbert's syndrome. N Engl J Med 1995; 333: 1171-1175 [PMID: 
7565971 DOI: 10.1056/NEJM199511023331802]

42 Batt AM, Magdalou J, Vincent-Viry M, Ouzzine M, Fournel-Gigleux S, Galteau MM, Siest G. Drug metabolizing enzymes related to 
laboratory medicine: cytochromes P-450 and UDP-glucuronosyltransferases. Clin Chim Acta 1994; 226: 171-190 [PMID: 7923812 DOI: 
10.1016/0009-8981(94)90214-3]

43 Strassburg CP. Pharmacogenetics of Gilbert's syndrome. Pharmacogenomics 2008; 9: 703-715 [PMID: 18518849 DOI: 
10.2217/14622416.9.6.703]

44 Susmitha B, Niroopama P, Manasa K. Pregnancy with Gilbert syndrome. Int J Reprod Contracept Obstet Gynecol 2022; 12: 284 [DOI: 
10.18203/2320-1770.ijrcog20223514]

45 Tanoglu A, Artis T, Donmez R, Kargi A, Sit M, Aslan S, Yazar S, Beyazit Y, Polat KY. Liver transplantation from living donors with Gilbert's 
syndrome is a safe procedure for both donors and recipients. Clin Transplant 2015; 29: 965-970 [PMID: 26271485 DOI: 10.1111/ctr.12615]

46 Miyaoka T, Yasukawa R, Mizuno S, Sukegawa T, Inagaki T, Horiguchi J, Seno H, Oda K, Kitagaki H. Proton magnetic resonance 
spectroscopy (1H-MRS) of hippocampus, basal ganglia, and vermis of cerebellum in schizophrenia associated with idiopathic unconjugated 
hyperbilirubinemia (Gilbert's syndrome). J Psychiatr Res 2005; 39: 29-34 [PMID: 15504421 DOI: 10.1016/j.jpsychires.2004.05.003]

47 Wake R, Miyaoka T, Tsuchie K, Kawakami K, Nishida A, Inagaki T, Horiguchi J. Abnormalities in MRI signal intensity in schizophrenia 
associated with idiopathic unconjugated hyperbilirubinemia. Aust N Z J Psychiatry 2009; 43: 1057-1069 [PMID: 20001401 DOI: 
10.3109/00048670903107526]

http://www.ncbi.nlm.nih.gov/pubmed/33671849
https://dx.doi.org/10.3390/cells10020394
http://www.ncbi.nlm.nih.gov/pubmed/18277119
https://dx.doi.org/10.1097/MAJ.0b013e318142be0d
http://www.ncbi.nlm.nih.gov/pubmed/37924867
https://dx.doi.org/10.1016/j.aohep.2023.101177
http://www.ncbi.nlm.nih.gov/pubmed/22540836
https://dx.doi.org/10.1111/j.1365-2036.2012.05114.x
http://www.ncbi.nlm.nih.gov/pubmed/12891549
https://dx.doi.org/10.1016/s0016-5085(03)00906-5
http://www.ncbi.nlm.nih.gov/pubmed/17825497
https://dx.doi.org/10.1016/j.mehy.2006.12.069
http://www.ncbi.nlm.nih.gov/pubmed/19841506
https://dx.doi.org/10.1016/S1665-2681(19)31774-0.PMID
http://www.ncbi.nlm.nih.gov/pubmed/38028601
https://dx.doi.org/10.3389/fgene.2023.1265268
http://www.ncbi.nlm.nih.gov/pubmed/34206031
https://dx.doi.org/10.3390/cancers13112749
http://www.ncbi.nlm.nih.gov/pubmed/7565971
https://dx.doi.org/10.1056/NEJM199511023331802
http://www.ncbi.nlm.nih.gov/pubmed/7923812
https://dx.doi.org/10.1016/0009-8981(94)90214-3
http://www.ncbi.nlm.nih.gov/pubmed/18518849
https://dx.doi.org/10.2217/14622416.9.6.703
https://dx.doi.org/10.18203/2320-1770.ijrcog20223514
http://www.ncbi.nlm.nih.gov/pubmed/26271485
https://dx.doi.org/10.1111/ctr.12615
http://www.ncbi.nlm.nih.gov/pubmed/15504421
https://dx.doi.org/10.1016/j.jpsychires.2004.05.003
http://www.ncbi.nlm.nih.gov/pubmed/20001401
https://dx.doi.org/10.3109/00048670903107526


Published by Baishideng Publishing Group Inc 

7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA 

Telephone: +1-925-3991568 

E-mail: office@baishideng.com 

Help Desk: https://www.f6publishing.com/helpdesk 

https://www.wjgnet.com

© 2025 Baishideng Publishing Group Inc. All rights reserved.

mailto:office@baishideng.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

	Abstract
	INTRODUCTION
	PATHOPHYSIOLOGY
	CLINICAL PRESENTATION AND DIAGNOSIS
	MANAGEMENT AND PROGNOSIS OF GS
	PROTECTIVE EFFECTS OF GS
	EFFECT ON METABOLIC DYSFUNCTION ASSOCIATED STEATOTIC LIVER DISEASE AND OTHER LIVER DISEASES
	DRUG INTERACTIONS IN GS
	GS DURING PREGNANCY AND NEONATAL PERIOD
	IMPACT OF GS ON LIVER TRANSPLANTATION
	MENTAL HEALTH AND GS
	CONCLUSION
	FOOTNOTES
	REFERENCES

