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Urinary Urobilinogen: An Overlooked Diagnostic Clue in Early Hemolysis and Hemolytic Disorders
Abstract
Context: Alterations in urinary urobilinogen levels are frequently encountered in clinical practice but are often overlooked as a diagnostic tool. 

Evidence Acquisition: This review introduces an innovative clinical approach by emphasizing urobilinogen as an early and underutilized biomarker for hepatic dysfunction and hemolytic disease. 

Results: A comprehensive framework for interpreting urobilinogen alterations is provided, categorizing causes into hepatocellular, cholestatic, and prehepatic conditions.

This review integrates urobilinogen assessment into a structured diagnostic approach, aiding clinicians in differentiating between hepatic and prehepatic causes while enhancing early detection strategies. Additionally,  its clinical significance in hemolytic conditions, acute hepatic porphyrias, and liver diseases with normal LFTs was highlighted, reinforcing the role of urobilinogen as a sensitive underrecognized marker in hepatology and hematology. This review underscores its potential to improve early disease recognition, optimize patient management, and refine diagnostic pathways in routine medical practice by advocating for urobilinogen testing alongside traditional diagnostics.

Conclusions: Unlike conventional liver function tests (LFTs), which may remain normal in early disease stages, urobilinogen levels can indicate subclinical hepatic impairment or compensated hemolysis before overt biochemical abnormalities appear.

Key words: urobilinogen ; liver function tests; hemolysis

Introduction
Indirect (unconjugated) bilirubin is a byproduct of heme breakdown and is transported to the liver, where it undergoes conjugation to become water-soluble (direct or conjugated bilirubin). Conjugated bilirubin is rapidly secreted into bile and, under normal conditions, is virtually absent from serum .
 Once excreted into bile, conjugated bilirubin enters the small intestine, where it is metabolized by gut bacteria before reaching the large intestine, where it is further converted into stercobilin for fecal excretion .
Conjugated hyperbilirubinemia, particularly when associated with markedly elevated liver enzymes, is indicative of hepatocellular or cholestatic disease .
 The degree of aminotransferase elevation depends on the severity and duration of the disease process, as well as the liver’s functional reserve. Biliary obstruction can also contribute to varying degrees of conjugated hyperbilirubinemia, with the extent of enzyme alterations influenced by the duration and severity of the obstruction.

Intestinal bacteria convert conjugated bilirubin into urobilinogen, some of which is reabsorbed into the bloodstream, taken up by the liver, and re-excreted in bile as part of the enterohepatic circulation. The remaining urobilinogen is either excreted in feces as stercobilin or eliminated in urine as urobilin.

Given its close relationship with bilirubin metabolism, urobilinogen serves as a valuable yet underutilized biomarker that reflects the efficiency of hepatic clearance, bile flow, and hemolytic processes. Despite its diagnostic significance, its interpretation in clinical practice remains inconsistent. This review aims to provide guidance on the interpretation of urobilinogen level alterations, their clinical implications, and their role in differentiating hepatic and prehepatic conditions. By addressing the limitations of traditional liver function tests and incorporating urobilinogen into routine diagnostics, this review seeks to enhance early disease detection and improve patient outcomes.
Urobilinogen Metabolism and Diagnostic Relevance
Urobilinogen is a byproduct of conjugated bilirubin reduction, mediated by bacterial enzyme bilirubin reductase .
,
 Under normal physiological conditions, urinary urobilinogen concentrations range from 0.1 to 1 mg/dL, with levels exceeding 2.0 mg/dL (34 µmol/L) considered pathologically elevated .
 Elevated urinary urobilinogen results from impaired hepatic excretion or excessive bilirubin production, making it a key indicator of hepatic dysfunction or pre-hepatic hemolysis.

Urobilinogen is normally present in urine at low levels due to intestinal absorption and partial reabsorption into the portal circulation, contributing to the enterohepatic circulation
(Fig 1) .Approximately 10-20% of the produced urobilinogen is reabsorbed into the liver, with a fraction subsequently excreted in urine by the kidneys .
,
The remaining urobilinogen stays in the colon, where it is further oxidized by gut bacteria into stercobilin. Stercobilin is not reabsorbed and is excreted in feces, giving stool its characteristic brown color. 

Daily excretion of urobilinogen ranges from 90 to 350 mg in feces (as stercobilin) and less than 4 mg in urine (Feuer & de la Iglesia, 1989). The rate-limiting step in bilirubin metabolism is the hepatic excretory capacity of conjugated bilirubin .
 Impaired bilirubin clearance from intestine  results in its reabsorption, elevating serum bilirubin levels. Conversely, excretion as urobilinogen and stercobilinogen facilitates bilirubin elimination, making it a critical endpoint in the heme degradation pathway .
 In clinical practice, urinary urobilinogen has significant utility as a screening tool for liver dysfunction, particularly when a diagnostic threshold of 2.0/4.0 mg/dL is applied .

Prehepatic elevated levels of urobilinogen
Elevated urinary urobilinogen levels are primarily associated with prehepatic and hepatic conditions. Historically, urinary urobilinogen testing was among the earliest diagnostic tools for hemolytic anemias .
 In hemolytic anemia, the rapid degradation of hemoglobin results in a significant increase in bilirubin production, sometimes up to six to ten times the normal level .
 This excess bilirubin is converted to urobilinogen in the intestines, leading to increased absorption and subsequent excretion in the urine. Notably, this increase in urinary urobilinogen can occur even in the absence of hyperbilirubinemia, as seen in cases of compensated hemolysis .

In mild hemolysis, the liver efficiently conjugates the excess bilirubin, preventing serum bilirubin elevation. Therefore, in cases of compensated hemolysis, increased bilirubin turnover does not necessarily lead to hyperbilirubinemia, as the liver is often capable of processing the additional bilirubin efficiently.However, the increased bilirubin entering the intestines leads to enhanced urobilinogen production. Once absorbed, the excess urobilinogen surpasses the liver’s ability to reprocess it, resulting in its accumulation in the urine .
Thus, urinary urobilinogen may serve as an early and sensitive marker of hemolysis, even before serum bilirubin levels become elevated.   Nevertheless, the excessive breakdown of red blood cells leads to a corresponding increase in urobilinogen excretion. Marked  urobilinogen concentration reflects over production  and  favors  hemolysis rather than hepatic cause.  .However, despite its sensitivity, this test lacks specificity and should be interpreted in conjunction with other diagnostic findings .
 

Given these factors, persistently high urobilinogen levels in urine warrant further investigation for underlying hemolytic processes.

Hepatic Causes of Elevated Urobilinogen Levels
Liver function tests (LFTs) are a misnomer and should not be relied upon as absolute markers for detecting or excluding liver disease. Their interpretation must always be contextualized within the clinical scenario (Lominadze and Kallwitz, 2018). Aminotransferase and alkaline phosphatase elevations are traditionally used as markers of hepatocellular damage and cholestasis, respectively. However, the assumption that LFTs must be elevated in all liver diseases is a major misconception, leading to potential misdiagnosis or oversight of hepatic pathology.

Hepatic dysfunction results in impaired hepatic uptake and processing of urobilinogen, leading to increased urinary excretion .
 Persistently normal aminotransferase levels do not necessarily exclude the presence of hepatocellular damage. For instance, studies have shown that chronic hepatitis C and nonalcoholic fatty liver disease (NAFLD) can present with normal aminotransferase levels in 16% and 13% of cases, respectively, despite varying degrees of histological damage .
,
Furthermore, routine LFTs fail to detect more than 50% of alcohol-overusing patients with advanced fibrosis, underscoring their limited sensitivity .
 Studies have demonstrated that patients with alcohol-related liver disease frequently exhibit elevated conjugated bilirubin levels, which serves as a precursor to urobilinogen .
,

LFT abnormalities are also not consistently present in acute hepatic porphyrias, with aminotransferase elevations occurring in only 13% of patients during acute episodes .
 A study by Song and Liu (2023) identified a significantly elevated urinary urobilinogen-to-serum total bilirubin ratio in cases of acute hepatic porphyria, further emphasizing the diagnostic value of urinary urobilinogen in conditions where liver enzymes may remain within normal limits.

Interpreting elevated urinary urobilinogen or bilirubin as a false-positive result in the presence of normal liver enzyme levels may lead to the underdiagnosis of early or mild hepatic conditions. A study investigating unexpected positive urine bilirubin tests found that 0.3% of individuals with normal liver enzyme levels initially tested positive. Upon repeat testing two weeks later, 85% of these individuals exhibited abnormal liver enzyme profiles, highlighting the potential predictive value of urinary markers .
 In this context , Binder et al. 
demonstrated that urinary bilirubin was not a reliable predictor of liver enzyme abnormalities, while Kupka et al. 
 reported that urinary urobilinogen and bilirubin tests have a 50% negative predictive value for detecting liver enzyme abnormalities.

Hepatic dysfunction, including impaired bilirubin secretion into the biliary system, may result from hepatocellular diseases or drug-induced liver injury. Medications such as chlorpromazine, carbamazepine, and erythromycin known to interfere with bilirubin excretion. Despite hepatic dysfunction, excess urobilinogen may be present in urine without concomitant bilirubinuria due to the liver’s high excretory reserve for conjugated bilirubin compared to its lower capacity to handle urobilinogen. The liver must lose at least 50% of its excretory capacity before conjugated hyperbilirubinemia becomes evident (Shivaraj et al., 2009). 
However, urobilinogen excretion is more readily affected by compromised hepatic function, making urinary urobilinogen a potentially useful early marker of hepatic impairment.

Inherited disorders such as Rotor syndrome and Dubin-Johnson syndrome also feature impaired bilirubin and urobilinogen secretion into the biliary system, resulting in increased urinary excretion of urobilinogen despite normal stool pigmentation .
,
,
  In contrast, Gilbert’s syndrome and Crigler–Najjar syndrome, which are caused by defects in the UDP-glucuronyl-transferase enzyme responsible for bilirubin conjugation, result in reduced urobilinogen synthesis. Even with low intestinal urobilinogen levels , urine and stool coloration typically remain normal .

In summary, the liver’s ability to process urobilinogen is impaired  in hepatocellular diseases, leading to increased urinary excretion. While the liver may still process bilirubin normally, its ability to recirculate urobilinogen effectively is diminished. This paradoxical finding—isolated urinary urobilinogen elevation with normal liver enzyme levels—may serve as an early indicator of hepatic or prehepatic dysfunction because the liver ability to manage urobilinogen metabolism becomes compromised before significant changes in bilirubin metabolism occur, and in standard LFTs such as ALT and AST measurements. Consequently, urobilinogen testing may provide valuable insight into liver function, particularly in the early stages of disease before other biochemical markers become abnormal apparent. 

This nuanced observation highlights the importance of urinary urobilinogen as a diagnostic tool, offering a potential early clue in the detection of hepatic dysfunction.

Decreased Urobilinogen Levels
Biliary obstruction can be classified as intrahepatic or extrahepatic, each with distinct etiologies and clinical implications.

Intrahepatic biliary obstruction (cholestasis) arises from various hepatic conditions, including viral hepatitis, alcohol-induced liver disease, primary sclerosing cholangitis, primary biliary cholangitis, drug-induced liver injury, and infiltrative liver diseases (Mazokopakis et al., 2007; Siddiqui and Ahmad, 2023). In most cases, the obstruction is partial, allowing some bile, including urobilinogen, to reach the intestines, thereby maintaining a degree of urobilinogen production and urinary excretion.

Extrahepatic biliary obstruction encompasses both benign and malignant causes, such as choledocholithiasis, choledochal cysts, Mirizzi syndrome, and pancreatic head cancer (Taylor et al., 2018). In cases of severe obstruction, urobilinogen levels may become undetectable due to the complete absence of bilirubin entering the intestines. This absence of intestinal bilirubin metabolism results in pale stools and negative urinary urobilinogen levels, which strongly indicate complete biliary obstruction .

Beyond biliary obstruction, decreased urobilinogen production can also result from certain medications and prolonged antibiotic use, both of which disrupt the normal gut microbiota responsible for bilirubin metabolism .
 This alteration in intestinal flora reduces the conversion of bilirubin to urobilinogen, leading to lower urinary excretion. The absence of bilirubin reductase activity has been linked to an increased risk of neonatal jaundice, reinforcing the role of urobilinogen synthesis in bilirubin clearance (Hall et al., 2024). 

Thus, absent or markedly reduced urinary urobilinogen is a significant clinical finding that may point to either complete biliary obstruction or gut microbiota disruption, necessitating further investigation to determine the underlying cause.

False Results in Urobilinogen Testing
The Ehrlich test is a traditional method for detecting urobilinogen in urine; however, it is prone to false results due to various factors. Certain drugs, such as sulfonamides, may cause false-positive results, while the degradation of urobilinogen to urobilin can lead to false-negative findings.

Urobilinogen can also be assessed qualitatively using dipstick tests or spot urine urobilinogen determination, which serve as useful screening tools for hepatic disease or hemolysis. However, these methods are susceptible to false-negative results, limiting their reliability in certain clinical settings (Sherwood and Bomford, 2014).

For more accurate and reliable assessment, quantitative assays provide a superior alternative to traditional qualitative tests. Advanced methods, such as the p-methoxybenzene-diazonium-fluoborate assay, offer greater precision in measuring urinary urobilinogen levels (Kutter and Humbel, 1973). These quantitative approaches are particularly valuable in cases where standard screening tests yield inconclusive or misleading results.

Evidence Acquisition
This review presents  clinically applicable approach to interpreting urobilinogen level  with novel insights into its clinical utility.
Elevated urinary urobilinogen serves as an early and highly sensitive marker for liver disease and hemolysis, offering a diagnostic advantage over traditional liver function tests, which may remain normal in early stages of disease( Fig.2) . This review presents an innovative clinical approach by advocating for the systematic integration of urobilinogen testing into diagnostic workflows, particularly in cases where conventional markers fail to detect subclinical hepatic dysfunction or compensated hemolysis.

While the presence of elevated urinary urobilinogen can indicate underlying hepatic or prehepatic pathology, differentiation between mild hepatitis and mild hemolysis based solely on urobilinogen levels remains a challenge.

 Higher urobilinogen concentrations in hemolysis reflect increased bilirubin turnover and may suggest hemolysis rather than hepatocellular disease. In hemolysis, excessive red blood cell destruction leads to a significant rise in bilirubin production, resulting in markedly elevated urinary urobilinogen. In contrast, hepatocellular disease primarily impairs bilirubin metabolism and clearance, leading to mild to moderate elevations in urobilinogen but not the extreme levels seen in hemolysis.

However, standardized reference ranges distinguishing urobilinogen levels in hemolysis versus hepatocellular dysfunction are lacking. Furthermore, these conditions may coexist, potentially producing a summative effect—where even mild hepatic impairment amplifies urobilinogen levels beyond what is typically observed in either condition alone. This interaction may be particularly relevant in cases where hepatitis coexists with thalassemia.
 ,

As liver dysfunction progresses and bilirubin excretion becomes significantly impaired, urobilinogen synthesis is limited, preventing further excessive accumulation. Consequently, urobilinogen levels remain elevated but may not reach the extreme levels observed in isolated hemolysis or early hepatic dysfunction. This highlights a critical research gap requiring further study to quantify urobilinogen variations in different stages of hemolysis and hepatocellular disease

Accurate interpretation requires a comprehensive diagnostic strategy, combining clinical assessment, patient history, and additional laboratory investigations, including hemolysis panels, liver imaging, and bilirubin fractionation.

Paradoxical elevation of urinary urobilinogen—where liver enzyme levels remain within normal limits— may signal early hepatic dysfunction before standard biochemical markers become abnormal, reinforcing the role of urinary urobilinogen as a valuable but underutilized diagnostic tool.

Conclusions
This review highlights the clinical potential of urinary urobilinogen testing as an adjunct to traditional diagnostics, promoting earlier disease detection, improved risk stratification, and more informed clinical decision-making. 
Urinary urobilinogen testing is  an adjunct to traditional diagnostics, promoting earlier liver  disease detection.Routine screening for its presence  can expands the clinical utility of uurinary robilinogen as a diagnostic biomarker.
Further research is warranted to  optimize its application in various clinical settings.
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Fig(1): A Step-by-Step Visual Guide to Bilirubin Metabolism and Excretion
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Figure 2: A Stepwise Approach to Interpreting Urinary Urobilinogen in Clinical Practice
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